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(Calcitonin Gene-Related Peptide) is a naturally
occurring 37-amno acid peptide that is generated by
ti ssue-specific alternate processing of calcitonin
nmessenger RNA and is widely distributed in the
central and peripheral nervous system CGRP is
| ocal i zed predom nantly in sensory afferent and
central neurons and nedi ates several biol ogical
actions, including vasodilation. CGRP is expressed in

TrrL@bPﬁ@IEm\ﬁhmfor”B that vary by one and three am no
t._and human respectively. CGRP-al pha
sPRAYS Sy A & s PR ANPRROHIS * br oper t | e
When rel eased fromthe cell, CGRP initiates its

BACI@K@)@MTH%WOW bi ndi ng to specific cell

surface_ receptors that are redom nantl}/ coupled to

the actG9RH {eiopinderagya/atedReptidelds a patmplly eecuping3d-amino acid peptide
that islgancgatbbgntissde piccificattend prqphangad @hlegci»tﬁrahlbsée@éakbﬂat #d is widely
dlStI‘lb'll(éd%l’?%g ertra'i 51%53]5@1% Q‘g&e%lug gysﬁzhr Cfiﬂi Oftaﬁééﬁg) %omman ly in sensory

br ai n, cardi OvaSCU
afferepfyang pentrabacueens spd Bﬁaaaf?aé?yﬁ@bwe&gwﬁmfﬁe% irglsidingrasgilation. CGRP s
express@lia alpht Sandrbetaciorthhak viant &y die ah@dsde dnviflo acddlih Yia st and human,

respec?@QQ tﬁgﬁtx&%ﬁﬁl C}{%%E%%a E{g%r\n}gﬁr g%léé;%g’g grtieg.mwr}]lgn released from the
cell, CGRESm it i Eé’k’gi“‘s‘“ BRI PRSI aprsificsiell gpriggremeptors that are

predominertbasupled td tha aattvadombugemey 1yl fey1638P CGRRI ﬁ@@&&ﬁﬁi\@@)een identified and

phamg?ﬁtl%{(%allg%%l@%%ﬁgﬁ%al&%%&n% thgi%Q Pt‘-nb%e of bf} brain, cardiovascular,

e“dOﬂ\Ph%lo%ﬂdIS&tanh mpsgle Kigdn-been i npl i cat ed in the pat hol ogy
of cer esavassHatidcolbgial ﬁ'S}Beﬁtté%U&Bse&SceprrQJr@ dRRied o at least two

subtyp%% Lé%&ﬁgi Eéﬁ?ﬁ%ﬂt@cG drrpén%q&Gﬁkl{gﬁgg | %\e/ %to%%dlﬁ’ tﬁat%acks seven N-

r veln were
termingl gnpipg agisl gqsaiuﬂ% i @éﬂ@kse Ezauisinf GARRt wherﬁasrthe lmar gialogue of CGRP,

diacetd A8 meBy! ch&%rnle&?GRP @@?&ACM)Q I7y@<t31%§) Eseacs%lbt:mesageﬁﬁsttd?@:em CGRP is

o pore ARl oL o B RS e oI s op b fputers suoh s
migraifg st clesisrheedaglie. Ha &Haleﬂéhqdwﬁwlq}'ated theyelsiof C&IRFan ghetinpitar vein were
found Qd—(ﬂﬁﬁxedurl'ﬂg afaahe arfiak t@&@a@seu af., AR SRMHNERD0, 28, 183-187). CGRP

s U RS b U iR oS e s esotaion,whi
is thoughtriio hg ¢heel maipt sonsce of headpehiepeingludngmigraipe attackh @ ades; Headache
Pathog¥Rés®: MdnSarh/ABE Néﬂidfagptms FARRR Hd NitrR:3dd I MdcB@ Raven Publishers,

mn n _whi ch contain sever
SRt T O me————
fibers fromnrthe tigeminal gnnghgl whith c@gaih seydral neurgpeptdes cidcldiug CERPE Trigeminal
gan gh@%ulﬁm ih el RO Ssed E?t{:tnbr‘éﬁstetl eRlor CARP, bid HATIIA activation of the

e S G o i P e PEGEREGS et Ktr vei
(Goadghyyret alNe\nmoNeurolL.OI988, 233 1931 9%).1Blg}tric#lsgumtatiombf the dura mater in rats
increastllithBdi&héto b e ﬁlhﬁleQHérﬂngEﬁtagﬂéry Bn 6@4c8 that WES9ESE b Bﬁor administration

of CG?#@'%%GB%%‘E@&%MW%?Wélﬁ e?ﬂ'"sf? plpptlgi. 1997, 17, 525-531)
Trlgerﬂ@i-k%@&lt&ﬁ)stlmalapepmpnbeseﬁwﬁhlahbaglom ig tthe(re¥, Whichves inhéttited by CGRP(8-
37) (E?crott'et Q‘e hah ®ed| 1995, %%8 o3 9b El%ca% g’tir))ulatlc;q dtgﬁer@lr géljmnal ganglion in

|| 0n stlnulatlonlncre faci al
marmq% ?dgee Ww‘i“&‘ﬁaiﬁa%fﬁcﬁhP‘SPi’g BRet eeylbbyb 03‘9‘5}‘ by taspmpeptide CGRP
al.,"Brain Res. 1995, 669, 93- 99) El ectri cal
stinmulation of the tri gem nal ganglion in marnoset
produced an increase in facial _blood flow that could
be bl ocked by the non-peptide CGRP



-1 WD 2007/ 061676 PCT/ US2006/ 044086 ant agoni st

Bl BNM096BS (Doods et al., Br. J. Pharmacol., 2000,
wa297/04@0 423). Thus the vascul ar effects of EERBS108§044086

be attenuated, prevented or reversed by a CGRP

ant agoni st. CGRP-nedi ated vasodil ation of rat mddle

nmeni ngeal artery was shown to sensitize neurons of

the trigem nal nucleus caudalis (WIIlianson et al.

The CCRP Family: Calcitonin Gene- Rel ated Peptide

(CGRP), Anylin, and Adrenonedul | in, Landes Bi osci ence,

2000, 245-247). Simlarly, distention of dural bl ood

vessel s during m grai ne headache may sensiti ze

antagdnlst B%’NMKBQ ?EB(Qﬁ%t alSHFE. BharmbhfA., §§(§7(P @2@@?&4?3’)"%9%(: vascular effects
rajne, i.nclu pai n .and faci al

| extra-crani
of CG%.% PG A enuid. lﬁ‘évelnf?g%f Y gised byg C?%ﬁﬁ“faﬁ?%t trigeni nal
neur on<GRRnmstisted vetodidbtion ofimat mibile nehing@0 @0¢ry 4vAs shown to sensitize
neurofd ¥ ﬂ@?tﬁ%emlﬁalq:ﬁagu%yiﬂzgQQ\)\ﬁﬁlamg@lyetg? ﬁ%‘@ékﬁ ;thlml& ajcitonin Gene-

te reventin reversing the ef
Relate SgpiAC CotheY Fn et ensme i L eép‘qsﬁ‘é“‘i?o%%u?ﬂfsz‘m Similarly,
distenén ¢fhimrgd bleed ntsseln dariig migrdine leadachs maERihsaiae aipeminl Seurons. Some of

the assg?gor o Et%ﬂ]h ﬁt#’mn tix‘fi‘«{lu qé}&ﬁ' chzﬁnal %g?l%lg fic?arl all?dgma m?y be the result

of Se“ﬁ%\?efiltﬁ%‘?“af‘?‘y‘e?fﬁ“h(ﬁ\’éﬁﬁ%‘“ egue A Nestrele 090, 4 olr624). A CGRP antagonist
may berbgeficiabinanenating petveltiada edvers(iganelsffectslofheddondl sé3it@stion.

Dr U%Z i gi%g Qﬂrllt)z%f(tgé conﬁ?oG%%s]u%glge?réq}{hg%%?Qn ear?gLS CG{{P antagonists makes
them lﬁgg ac(om:ﬁah%geé{s fgn] disordgas tha @er SGBE in humans and ammals but
particl 3Bbinhad@ns. Juah Qisordersahclidde mighaitfe. and cluSfaphdidachd Qﬁ&)ds Curr Opin Inves

Dmgs%é 6 2 %é?m%géi&% %3(/89&!08 Fgglé E:aéldﬂ!??,b&ég hl4652(?§2c?) ch?omd tension type

headaghg (st ey NeraplReY, A8 %df, 13REURHDEpain (fwggl., By, J. Pharm., 1998, 347,
2752823 chidfic pdie{Fylsdboschtet 81t Pain, 2000C86) 185Y 35)9heurseaitd@flammation and

mﬂamﬁgg%y p%; %lolé%gyélgg ’S?Aégofh %.139 ai%a’Dell\%/t élcgiet t'a\g%lll r_gcta Physiol. Scanda.

1992, B4, RAT-88%iSalmopgn 2l Piazureﬁsmi%y 0%, 4B 5PH58); Erampaini@Hay et al.
CephaﬁilglﬁJZOOZ I201195Ew$§;%dtm paid (Aw2R8h et 30, In3Bnd&&}in. 11OV02, 35, 30-36), non-

msulmd? §ge ent &j el%geg d nglet eg%l)n%labe egu}ﬁ{gwdd 2%{} gg)svaséular disorders;

inflammafipm (Fhats SraL( RGO BEIA16S), 4Phrifs, :2008 (FB%7 <085 AM. NY Acad. Sci,
1992, 887, BO7-408 Schiai HAR, AROBPRYsiAL 1894, 26%@&48@\%2&@@%e@3& al,, J. Virol., 1993

67, 57%@ 8?9 1); %1;) 3 ggl%%&g&rfg Gp %ﬁeﬁﬁre 3% ZA{E j’fg)'(ﬂ F%%SA}- 9§§ gglate withdrawal

syndrogp, (SBiP®e <579 Naturg Ne@tkscl s eHHL 4(4), Bé§r35&)tm@1phme @léranceQifienard et al., J.
Neurodd2019962 09, 23@2-(2@5 1, M%Shlez %en A A RenChBHEYYA ancet, 1993, 342, 49;

Spetz %}ygi;f_j %8‘%;3 ?hﬁf) ﬁ g 1 g?é Ilz‘ #ﬁ&iﬁ%&g@: éllegg-gr{’Coﬁgaéé Dermatitis,
2000, MNe(#.03@1143); gg@@hah}_ﬁ, Yr7ip, traQ@d,zchlgﬁm ; Stiok¢, epllgshand neurodegenerative
diseasESRoBRAbOR BEAL., Nelh@Biof lof Bliseaselld9G, &L 15- 32)9 $in aﬂgasefl&eppettl and Holzer,

A e A TN T L R ——

rosace@@Dess an@eyfiemal OF padig)lar impoepiralis the scuthergproptiylaatioaeatment of

headadh§ GRABEh@ miShihoK&i cl@sl@ér'h%@cﬁ)éhe and neur odegener ati ve
Rohr enbec of Di sea

di seas

Too5. &he biSSa FIveian Sles I eulpopeg R ers e ko for CGRR
recept@regn palﬂsiell,lﬁ%momsﬂs ifrl GORE tecoptors,[306sseCRE thtiemsparBadatheir use in
thempﬁ%%acgdfpcal J&%ng@x{y c%mSHLxﬂQ&QMSAnH %ﬂ?o§§ of ﬁ@a& sing them.

rosaceousness and erythema.” O particular | tance

is the acute or prophylactic treatnent of headache

i ncl udi ng m grai ne and cl uster headache. The present

invention relates to conpounds that are useful as

ligands for CGRP receptors,_bn particular antagonists

for CCRP receptors, processes for their preparation,

their use in
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t herapy, pharmaceutical conpositions conprising them
and net hods of therapy using them -2 WO 2007/061676
w8006/ 044086 SUMVARY OF THE | NVENTI ON TPET/US2006/044086

present invention is directed to conpounds of the
formulal: 3 Z~ 4-E5 GL M4 s OEEA % (:3B.A2 A3
E2 -E & 7s NH At AANO R6 (wherein variables
Al AZ AB MM AS A6 A, BB E, E2 EB E4, ES G, & and
R6 are as described herein) which are antagonists of
CGRP receptors and which are useful in the treatnent
or prevention of diseases in which CGRP is involved,
such as mgraine. The invention is also directed to

SmWﬁmiﬁbNmosi tions conpri sing these conpounds

and t he use of i?n% lén s and é gpgs i O in the
pr event PHRFEEF {"r"'ér&{%éﬁ feddo RpmpRUEgLidee i ch CGRP
is involved. DETAlI LED DESCRI PTI ON OF THE INVENTION The

present invention is directE#BE% ounds of the
formula |: E4-E5 H %32E3GA KBl A2 A3 Ei
&' N --A A RO erql : is a ﬁo&éd
from C3_1 ocgcl oaI k hend’, hy
tetrahydro Ti ndg{? bi phenyIA“ﬁheNa'r&hryl ,
ant hryl , azepanyl azeplnyl azetidinyl g O
benzi m dazol yl , benzisoxazolyl benzofuranyl,

benzof ur azan I benzopyr anyl , _benzot h| opé{ rgiyl ) ]
(wherdyem@blgpw 5 A énz‘gt hl,dszod\le; Eb@l’bsztﬁ Emﬂ RO are as described herein)

which Q@%%@ﬁi@ck Bf CGRb@ébéQtBVsraiaQ\llﬂdh, ar®REAGH ih8 Zehtilent or prevention of diseases
in whu%} {;@g.? 6%@%%1 Is\l(;c:hlars]}/mgramleb?‘ﬂg glfvclilnrt%pl){s dlso directed to pharmaceutical
compositions comprising these compounds and the use of these compounds and compositions in the

prevention or treatment of such diseases in which CGRP is involved.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds of the formula I:

2 L E 2/
A1'A A N

wherein:

B is a selected from:
C3-10cycloalkyl, phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl, phenanthryl, anthryl,
azepanyl, azepinyl, azetidinyl, benzimidazolyl, benzisoxazolyl, benzofuranyl, benzofurazanyl,
benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl,
benzopyrazolyl, benzotriazolyl, chromanyl, cinnolinyl, dibenzofuranyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, furyl, furanyl,
imidazolidinyl, imidazolinyl, imidazolyl, indazolyl, indolinyl, indolyl, isochromanyl,
isoindolinyl, isoquinolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, isothiazolidinyl, isothiazolyl,

morpholinyl, naphthyridinyl, oxadiazolyl, oxazolyl, oxazolinyl, oxazolidinyl, 2-oxoazepinyl, 4-

-3-



di hydr obenzot hi enyl, di hydr obenzot hi opyranyl,
di hydr obenzot hi opyranyl sul fone, furyl, furanyl,

WO pdodagwlé di nyl , i m dazolinyl, imdazolyl, indeeDuUgione/044086
i ndol i nyl, indolyl, isochromanyl, isoindolinyl,
I soqui nolinyl, isoxazolyl, isoxazolinyl,
i soxazol i dinyl, isothiazolidinyl, isothiazolyl,

nmor phol i nyl, napht hyri di nyl, oxadiazolyl, oxazolyl,
oxazol i nyl, oxazolidinyl, 2-oxoazepinyl, 4- -3 WO
2007/ 061676 PCT/ US2006/ 044086 oxonapht hyri di nyl,
2-0xopi perazi nyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl,
2- oxopyridyl, 2- oxoquinolinyl pht hal azi nyl ,

er n er.azin 1 :
pl p g&?’flxmylpg Pﬁ&%E‘TZr!ﬁZ‘%/y] 2- g)ﬁp%@t@?‘\bl ZMEWIMQ?FY olxopyrldlyll 2
qumdyiyl ppg?lalaahyldprnwdlnsﬁwlmsw»y Rymzefg' dqyraﬁgv,lpdmyl pyrazoly
qiél%'xﬁ&lxﬁ)ndyﬂyndm%l ipPees @iy rindi B g tidiag Lupampyl, quinazolinyl, quinolinyl,

t%qr{oggwll getg%éﬁﬁoﬂ.gmyh3%1%%?8?{53&&31%?%%%[%&@“@nyl
tteﬂi':ﬁ@ﬁtmhsphumolﬁnyanﬂrth@pqmwlmyt Mt@ﬁ%\y Hbqrpq{?%/olmyl thiamorpholinyl

Ssﬁl i{n%ﬂa QEazél ' ﬂ?an)l)ﬂyl tﬁ\&kcﬂ&@l iy othibityil,@hieiiyly tyihzolyl and triazolinyl,

enot hi eny ﬁ y trlazqul and trlazollnyl
WKlasre Bas I‘%kefil“hf%ed‘atao agon o B WY o0 atomin B an
Whigsre BBs inssubstisutled o substiddedwith Gifstubstifecats aaph wdipesdeﬂﬂy selected from
%’p%{z gg%%&ﬁagmekﬁﬂepﬁ Nt R 35k EsR thabpeadentikele&d from:

wher e ] R2, R3a and Rib are each
i ndependently selected from (1) -Cl-6alk % q h
U3 Ubs tC Letllod, whicks istyasybetifuisd ofphstithied ve F‘E‘ﬁ'é‘?ff’% s eac

each 9 le¥ted Bbgct ed from (a) halo, (b)
hydroxy,gﬁgﬁgqgg£e galkyl whi ch is unsubstituted or

substif@ited %t h 1-5 hal o, (d) -C3-6cycloal kyl, (e)
phenyl (®r heilyaroegycl e, wherein heterocycle is selected
from agetidbny] -6a1ky1rmdamluxkubs@maaa@k yilbstigtedivdibnlye$ halo,
pyrini§?nyl AR pyri dazi nyl, piperidinyl,

azepan Sﬁﬁ§ °J¥% perazinyl, pyrazol yl,

pyrrol icgi ny|pheﬁ)h lopHGrgtycld, mhenayﬂ heter@oyplazs;sechted from: azetidinyl,

tetrazol yl, aE@lgV dLabH1, B{anéﬁﬂ Hﬂfrﬁilaﬁllyl Byllasz"bﬁmazm}" piperidinyl,

phenyl or he erocyéle 1S unsups |tu
" with 1-5 subgerapyle Aty RPAFIYeBY; PJQT"?ér“é’c iifloRA, thienyl

from (i) G&aﬁ;ajrlktgétrazom|te:ti'ahyéroﬁnslmémwmoéldylor
substi tuted V\felclln']pli]enél J}%l:e@roc#lé 'is)unStt%s%tefdQJr k¥ stitueddi viith 1-5 substituents
U

i s unsubstitW 1-5 halo, (iii)

hal o, (iv i indgpendenily selested figMo et hy | vi) - OCF3
(vii) (()X o) h?gd ?g 1 sjlky?, which is unsubstltutec){ or subgtltu ed with 1-5 halo,

() -0-C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,
(iii)  halo,
(iv) hydroxy,
) trifluoromethyl,
(vi) -OCF3,
(vii) oxo,
(viii) amino,
(ix) phenyl, and
x benzyl,
® -CO3RY, wherein R is independently selected from:
)] hydrogen,



(viii) amno, (ix) phenyl, and (x) benzyl, (f)
- CO2R9, wherein RO is independently selected from

w@ 2go7loydreogen, -4 WD 2007/ 061676 PCT/ US2006/ 04BOBES1006/)44086
- Cl- 6al kyl, which is unsubstituted or substituted with
1-6 substituents, substituents each independently
selected from (1) halo, (11) hydroxy, (I11)
-0 Cl-6al kyl, which is unsubstituted or substituted
with 1-5 halo, (I1V) -C3-6cycloal kyl, (V) phenyl,
whi ch is unsubstituted or substituted with 1-5
substituents each independently selected from (1)
-Cl-4alkyl, (2) -O0d _6alkyl, (3) halo, (4)
trifluoronethyl, gnd I I | . _— .
- C3- 6cycl oal le , m%ﬂ&?sw%%gg‘gﬂ(bf s 2é%8 o5 st with 1§ substituents,
With 1-6 substi t substitventsedsh indepawestlyeteated from:
i ndependent |y sel F;;t edpfpom (1) halo, (11) hydroxy,
(111) -OCi-6al kyl ., which is unsubstituted or
substituted with s H&‘i‘fB’,‘-‘/asw) ~Cl_6atkyl, which is
unsubstituted or SHbst r@Gheilio.tthich 15 uhsubgrituted posupMjtuted with 1-5
phenyl, and (iv) phenyga]g’r heterocyécl el, wher ei n il
het erocycle is se ted.fro idinyl, pyrimdinyl,
pyrazinyl, pyri dalgi yl fc%‘ﬁ"rygk’ﬁﬁ‘}/'{’pyrrol i di nyl,
thiazolyl, oxazo{y), iphengBaolichlis ulisubaim@by br, substituted with 1-5

tetrazolyl, benzinidaz i ' elected from:
Ql!:t}é* ment?%ﬁf%/ék?r@lﬁtyo? goted f

benzoxazol yl , i m dazol |(By , -bﬂ
@)  -0-Cp-galkyl,
3) halo,
C)) trifluoromethy), and
(5)  -OCFs,

(iii) -C3.6cycloalkyl, which is unsubstituted or substituted with 1-6

substituents, substituents each independently selected from:

)] halo,

(an hydroxy,

dm  -O-Cjp-galkyl, which is unsubstituted or substituted with 1-5
halo,

(IV)  -Cj.ealkyl, which is unsubstituted or substituted with 1-5 halo,
and

N phenyl, and

(iv) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, thienyl, pyrrolidinyl, thiazolyl,
oxazolyl, imidazolyl, triazolyl, tetrazolyl, benzimidazolyl,
benzothiazolyl, benzoxazolyl, imidazolinyl, indolinyl, indoly],
quinolinyl, isoquinolinyl, tetrahydroquinolinyl, isoindolinyl,
tetrahydroisoquinolinyl, tetrahydrofuryl, quinoxalinyl, piperidinyl,
piperazinyl, and morpholinyl, which phenyl or heterocycle is
unsubstituted or substituted with 1-5 substituents each independently
selected from:

@ halo,
In ~C1-6alkyl, which is unsubstituted or substituted with 1-5 halo

-5-



qui nol i nyl, isoquinolinyl, tetrahydroquinolinyl,

i soi ndolinyl, tetrahydroisoquinolinyl,

w0 edorabnsds of uryl , qui noxal i nyl, piperidinyl, PCT/US2006/044086
pi perazinyl, and norpholinyl, which phenyl or
heterocycle is °~ unsubstituted or substituted with

1-5 substituents each independently selected from

(1) halo, (11) -Ci-6al kyl, which is unsubstituted or
substituted with 1-5 halo -5 WD 2007/061676

PCT/ US2006/ 044086 (I11) -0-Cl_6al kyl, which is
unsubstituted or substituted with 1-5 halo (I'V)

- C3- 6¢cycl oal kyl (V) oxo, (VI) -CN, (V1) hydroxy,

and (VI1.1) pheg -@))-C DR dich mglﬁisﬁm%Q)rQMum with 1-5
are each indepen ently se ected from (i) hydrogen,

(ii) -C _6al kyl, whictales unsubstituted or substituted
with 1-6 substityBits -Cageycloaikhdpendent |y sel ect ed

from (1) -OC I( ?aIK% whi ch is unsubstituted or
substituted with& S0, (I1) halo, (I11) hydroxy,
(1V) -OCF3, (V) (E@-GCQN oal kyl, and (V) phenyl,

(iii) -CA_6cycl ogly JDGkM};ﬂheny| which is
unsubstituted or Sy stltuted with 1-5 substituents

each i ndependent’{sdi"&®ted from (1) -Cl-6alkyl,

whi ch i(g) unsmkqmluwwemrklé’mm { atecsdomindbpenddtiyablosted from:
(11) -0-Cl-¢gl kylydiBéigh is unsubstituted or

substi t ut ed (W th g1 %alk{)ﬁl’vﬂichg s?.lbsl‘}’?uted or substituted with 1-6 substituents

each independently selected from:

¢)) -0-Cj.6alkyl, which is unsubstituted or substituted with 1-
5 halo,

{n halo,

(110) hydroxy,

av) -OCF3,

V) -C3.gcycloalkyl, and

VD phenyl,

(iii) -C4-6cycloalkyl,
(iv) phenyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:
¢)) -C1-galkyl, which is unsubstituted or substituted with 1-5 halo,
an -0O-Ci.-salkyl, which is unsubstituted or substituted with 1-5
halo,
(I)  halo,
(IV)  hydroxy,
) trifluoromethyl,
(VD) -OCF3, and
(VID CN,and
W) benzyl, which is unsubstituted or substituted with 1-5 substituents each

independently selected from:
aO -C1-galkyl, which is unsubstituted or substituted with 1-5 halo,

(I -0-Cj.galkyl, which is unsubstituted or substituted with 1-5

halo,
(II)  halo, and
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(1V) hydroxy, (V) trifluoronethyl, (VI) -OCF3, and

(VI1) CN, and (v) benzyl, which is unsubstituted or
wemsetead ed with 1-5 substituents each i ndepromestog044086

selected from (1) -Cl-6alkyl, which is unsubstituted

or substituted with 1-5 halo, (Il) -O Cl-6alkyl,

whi ch is unsubstituted or substituted wwth 1-5 halo,

(1'11) halo, and -6 WO 2007/061676 PCT/ US2006/ 044086

(1V) trifluoronethyl, (vi) -COR9, and (vii) -SO2R12,

(h) -SO02R12, wherein R12 is selected from (i)

-Cl-6al kyl, which is unsubstituted or substituted with

1-6 fluoro, (ii) -C3-6cycloalkyl, (iii) phenyl or

heterocycl e, whergyn hgimbRmedlys 1S sel ected from

pyridinyl, (8 rim g)iﬁ@yl 4 pyrazinyl, pyridazinyl,

pi peri di nyl ,\'pi pe'F nyl, pyrrolidinyl, thienyl and

mor phol i nyl ,(Vikhi cfOgRenyl or heterocycle is

unsubsigy ut edoor 1% whsieid R1%2H s¥dtbd fo: substituents

each i ndepe entl_%

selected.from.(]l) -C 1 6alkyl
which is unsifostit at%gwgrw %éclﬁ’b’%f' ?Stuﬁ%g%teg\ﬂﬁ'-uge‘%gf%}ﬁ fluoro,
(11) -0-d _(Bal kyfC3-aspéledikyls unsubstituted or

substituted pth A= . e
(V) trifl uor(}')ﬂr)re_t e?y} ?E@%‘?m-c %:?h "%ﬁ{q‘?“?'ﬁ’%g@fb%?{%%&m' pyridinyl,
(iv) benzyl, whi crmidingspgazindl pyaidagipylspipgtdinylnigprazinyl,

with 1-5 substit usmbidingiathienyhsieinaagrslinyy sel ect ed

from (1) -Cl-6al \gml%h %Pgﬂgﬁl} nefrdd0&H RS s stk a®: substituted with 1-5

substituted with . )
substituents each independently selected from:

4] -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,

(In -0O-C1-galkyl, which is unsubstituted or substituted with 1-5
halo,

1)  halo,

(IV)  hydroxy,
V) trifluoromethyl,
(VD -OCF3, and
(VII) CN,and
(iv) benzyl, which is unsubstituted or substituted with 1-5 substituents

each independently selected from:
® -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,

iy -O-Cj1.galkyl, which is unsubstituted or substituted with 1-5
halo,
() halo, and
(v) trifluoromethyl,
6) -CONR10aR11a, wherein R102 and R112 are each independently selected from:

) hydrogen,
(i) -C1-ealkyl, which is unsubstituted or substituted with 1-6 substituents

each independently selected from:

) -0-Cj-galkyl, which is unsubstituted or substituted with 1-5
halo,
an halo,

(o)  hydroxy,

-7 -



(11) -0-C1-6al kyl, which is unsubstituted or
substituted with 1-5 halo, (111) halo, and (1V)

wao eio7loesromet hyl , (i) -CONRI CGaRl | a, wherei n RIOHUS2006/044086

RI |la are each independently selected from (i)
hydrogen, (ii) -Cl-6alkyl, which is unsubstituted or
substituted with 1-6 substituents each independently
selected from (1) -0-Cl-6alkyl, which is
unsubstituted or substituted wwth 1-5 halo, (I1)
halo, (II11) hydroxy, -7 WD 2007/061676 '

PCT/ US2006/ 044086 (1V) -OCF3, (V) -C3_6cycl oal kyl,
and (VI) phenyl, (iii) -C5_6cycloal kyl, which is
unsubstituted or St ed wwth 1-5 halo, (iv)
phenyl, which is unsubstitbt ed or substituted with 1-5
substituents eacHV)i ndgéé‘fbﬁﬁ‘ﬂ‘x) ag| ected from (1)

- Cl_6al kyl, V\,hl crm Bastituted or substituted with

1-5 halo, (g vv| £ ﬁ%!cy‘ﬁ@;h a:whl%“ils%P dbgmﬁi%ﬁ ‘dpgfb \}§tH{e8qv:th1 -5 halo,

or substitute
hydroxy, (&)t r irhendsohveh isyisubsitvief or @bFButedivdth IcS/pubtituents each

CN, and (v) benzyhge Mueﬁnyge‘;ecmmtltut ed or
substituted with % ] C%*ieé P{%/F%ﬁza}{ggﬁﬁbstl Q@RP&&QSR&L&’ d with 1-5 halo,

selected from (1 unsubst
or substituted widh 1-§-Gaeakyl Phich ‘S-‘C‘JSEH.SI‘B‘&‘PWIS“bS“t“ted with 1-5
which is unsubstitutech substituted with 1-5 hal 0,

(11r1) halo, and @D halo,

(IV)  hydroxy,
) trifluoromethyl,
(VD) -OCF3, and
(VII) CN, and
) benzyl, which is unsubstituted or substituted with 1-5 substituents each

independently selected from:
4 ~C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,

I -0-Ci.ealkyl, which is unsubstituted or substituted with 1-5
halo,
(IIf)  halo, and
(IV)  trifluoromethyl,
or where R10a and R11a join to form a ring selected from azetidinyl,
pyrrolidinyl, piperidinyl, azepanyl, piperazinyl, or morpholinyl, which ring is
unsubstituted or substituted with 1-5 substituents each independently selected

from: )
€)) -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,
a -0-Cj1-ealkyl, which is unsubstituted or substituted with 1-5
halo,
() halo

(IV)  hydroxy
(V)  phenyl, which is unsubstituted or substituted with 1-5

substituents each independently selected from:
¢)) -Cj-4alkyl, which is unsubstituted or substituted with 1-

3 halo,



(I'V) trifluoronethyl, or where R Ca and Rl 1 a join
to forma ring selected fromazetidinyl,

w@oorobicdé nyl , piperidinyl, azepanyl, piperazi Pgl/USI06/044086
nmor pholinyl, which ring is wunsubstituted or
substituted with 1-5 substituents each i ndependently
selected from (I) -Cl_6al kyl, which is unsubstituted
or substituted with 1-5 halo, (Il) -O Cl-6alkyl,
which is unsubstituted or substituted with 1-5 halo,
(H) halo (1V) hydroxy (V) phenyl, which is
unsubstituted or substituted with 1-5 substituents
each i ndependently selected from (1) -Cl-4alkyl,

whi ch is unsubstitutedaopr S-@)@Z Hkgﬁq'h‘i@htlbudsubs%tlﬁ@é&’substltutedwn‘h
-8 WD 2007/ 061676 PCT/ US2006/ 04408 O Cl1_4al kyl

which is unsubstltutedl%ﬁagt?élétltuted vvlth 1-3 hal o,
and (3), halo, (V) be(B)zyI haMi ch i s unsubstituted or

substituted with t|t ent s ach i,ndepe
sel ected from (1&1) ﬁ?ﬁ ieh i} W smé’teﬂr?gﬁl@’ {mfg t¥c1'1 >

or substituted vmstl?ﬁtllueng eh%’ﬂ lodepegéentlmswct@thﬂrml whi ch

is unsubstituted or suisti t-tiechlkmi, t»ﬁucfﬂ.tsanhlhktiluteﬁﬂlcbubstltuted with 1-
(3) halo, (V1) - nd (M11) -S®2R12, (j)
trifluoronethyl, (NR1QGa) CO2R9 (m

- O(CO NRLGaR 1a, ( n) 2z NR9’)q @@Ymﬁq Q/Mqhéilunselbs}ltutm substituted with

NRI CaR, 1 | a, and 1-3 halo, and
3) halo,
(VI)  -COR9, and
(VII) -SOaRI1Z,
G) trifluoromethyl,
k) -OCO2R9,
@ -(NR102)CO2R9,
(m) -O(CO)NR10aRr11a,
(M  -(NR9(CO)NR10aR!1a,
(o) -SO, NR10arlla and
(p) -0-C3._gcycloalkyl,
2) -C3_gcycloalkyl, which is unsubstituted or substituted with 1-7 substituents each
independently selected from:
(a) halo,
(b) hydroxy,
(c) -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,
(d) -0-C1.-palkyl, which is unsubstituted or substituted with 1-5 halo,

(e) phenyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:

() -C1-¢6alkyl, which is unsubstituted or substituted with 1-5 halo,
(i) -O-C1-galkyl, which is unsubstituted or substituted with 1-5 halo,
(iii)  halo,

(iv) hydroxy, and
) trifluoromethyl,
3) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl,
pyrazinyl, thienyl, pyridazinyl, pyrrolidinyl, azetidinyl, azepanyl, thiazolyl, isothiazolyl,

-9-



(p) -0-C3-6cycloal kyl, (2) -C3-6cycloal kyl, which is
unsubstituted or substituted with 1-7 substituents
weawh/ocienelependent |y sel ected from (a) hal o, PC¢DYS2006/044086
hydroxy, (c) -C _6al kyl, which is unsubstituted or
substituted wth 1-5 halo, (d) -O Cl-6alkyl, which is
unsubstituted or substituted with 1-5 halo, (e)
phenyl, which is unsubstituted or substituted with 1-5
substituents each independently selected from (i)
-Cl _6al kyl, which is unsubstituted or substituted wth
1-5 halo, (ii) -0-Cil-6alkyl, which is unsubstituted
or substituted with 1-5 halo, (iii) halo, (iv)

hydr ox %xaz%m 1s<{x\¢Qol§]r irﬁlh&gfﬁ’ QHLM)II te&é))lyp Gﬁéﬂﬂy ] Q;enzxmldazolyl

het er ocy cl wher €1 n et er ocyc | S sel'e .
pyri di IWPZDPWWIﬂk?eG??@W s e%ﬂﬂ'a%ow,| eng i c romanyl furyl, imidazolinyl,
pyr i dazadofihyl, fpdslyb kpoidblnll, iscemiblinyngirahydagpianiidy], isoindolinyl,

t hi azolyl a&g%@%ﬂﬁﬁbb’ b.lof( y[flgermsﬁopz ﬁl]eﬁzr%y 2- oxi)glyrrolldmyl

PCT/ US2006] 044 S0Xazo
t ri azolPyrazolidiny.pygazglyl, pﬁf@%ﬂ [yinazaliaply WMZ‘Z{PVI‘ thlazo‘Imyl purinyl,

benzo pylﬁﬂnlyjr;dlrbarqnﬁfouﬁlyiyl 1tBedizodlimyd o@hdihzolyl, piperidinyl, tetrahydropyranyl,

benzoxg ¥+rﬁﬁ?ﬁﬁ[§f F@gﬁyd’ro fa}é xlanyll md%ﬁllnilﬂ%} which pheny! o heterocycle

i ndol i n
tetr ahyﬂ\"ﬁﬁlﬂﬁ“ﬁﬁ? q{}fpbstlpgﬁg Wi |1-| rf,y])stxtuents each mdependent]y selected from:
t et r ahy@r oi sGquakml, which is Bsobatipitpberazbstipited with 1-5 substituents each

2- oxopi peri qh%[,‘?deﬁ-])o&?&yerdrf%ﬁ di nyl, pyrazolidinyl,

pyrazol yl , qui nazol 1’ nyl , tetrahydrofuryl
t hi azol i nyl, ‘purlmﬁq naphthyrldlnyl qU|noxaI|nyI

1, 3- di oxol ar(u} q)yaebx@,zol yl, piperidi nyI

tetrahydr Op}ﬁlﬁnyl -0-C f %Elkﬁhwgfcﬁﬁﬂrﬁﬁ%hmted or substltuted with 1-5 halo,
t et rahydr ot hi opyr any nd rmrp ol inyl, which phenyl

or heter ocyc(l‘v i gf”rﬁ‘f%ﬂﬁ@'ﬁt uted or substituted with
1-5 substityents @agy, i ndependently sel ected from

(a) -Cl-6al ky}, WHLRI ggunsubstituted or substituted
with 1-5 substituents each i ndependent |y sel ect ed
from (i) hdvid, dRPRALdroxy, (iii) -O G _6al kyl,

whi ch is) ungufestituted or substituted with 1-5 haI 0,
(iv) -%_60)11%%%’kyl, (v) phenyl, (vi) -CO2R9, and

(d) -0-Cj1_6alkyl, which is unsubstituted or substituted with 1-6 halo,

(e) -C3.gcycloalkyl,

(€3] phenyl or heterocycle, wherein heterocycle is selected from: pyrrolidinyl,
piperidinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl, thienyl and
morpholinyl, which phenyl or heterocycle is unsubstituted or substituted with 1-
5 substituents each independently selected from:

)  -Cr-ealkyl,

(i) -0-C1-galkyl,
(iii)  halo,

(iv) hydroxy, and
w) trifluoromethyl,

(8) -CO2RI,

()  -(CO)RY,

) -NR1OR11,

G -CONR10aRr11a,

k) - oxo

-10 -



(vii) -NR1IOR11, (b) halo, (c) hydroxy, (d)

-O Cl_6al kyl, which is unsubstituted or substituted
wowao/odreés hal o, (e) -C3-6cycloal kyl, (f) phenp€T/082006/044086

het erocycl e, wherein heterocycle is selected from

pyrrolidinyl, piperidinyl, piperazinyl, pyridinyl,

pyrimdinyl, pyrazinyl, thienyl and norpholinyl,

whi ch phenyl or heterocycle is unsubstituted or

substituted with 1- 5 substituents each independently

selected from (i) -Cil-6alkyl, (ii) -O Cl-6alkyl,

(iii) halo, (iv) hydroxy, and (v) trifluoronethyl,

(g) -C02R9, (h) -(COR9, (i) -NRLCR11, '

- CONRL Rll:zr§l 1L k) oxo -10 WO 2007/ 061676

PCT/ USP006/ 648086 (1) -SR12, (m) -S(ORL2, (n)

- SO2R12M) (oySBRO2NRLIOCaR1l a, and (p) -CN, (4) hal o,

(5) ox@) (630 oxy, (7) -O Cl_6alkyl, which is

unsubst iyt ut e f0ab314d ed with 1-5 substituents

each iun)depeﬁod‘ggltil yRseI’%g{ed from (a) halo, (b)

hydr ox#® (c§N. C3-6¢cycl oal kyl ,

CY) halo,

(5) 0Xxo0,

©) hydroxy,

@) -0-Cj-galkyl, which is unsubstituted or substituted with 1-5 substituents each

independently selected from:
(a) halo,

(b) hydroxy,

(c) -C3-gcycloalkyl,

(d  phenyl,

(e) -CO2R9, and

® “NRIOR11,

® -CN,

) -CO2R?,
(10) -NRIORI11,
(11) -SR12,

(12)  -S(O)RIZ,

(13) -SO2RI12

(14)  -SONR10OaRlla

(15) -CONRI0aRrl1la,

(16) -OCO2R9,

(17)  -(NR102)CO2R9,

(18) -O(CO)NRI10aRrlla

(19) -(NRP)(CO)NR10ar1la,
(20) -(CO)-(CO)NR10aRr11a and
(21)  -(CO)-(CO)ORY;

or where R33 and R3b and the atom(s) to which they are attached join to form a ring selected
from cyclobutyl, cyclopentyl, cyclohexyl, cyclopentenyl, cyclohexenyl, azetidinyl, pyrrolidinyl,

piperidinyl, azepanyl, tetrahydrofuranyl, tetrahydropyranyl, furanyl, dihydrofuranyl,
dihydropyranyl, thienyl, dihydrothienyl, tetrahydrothienyl, dihydrothiopyranyl,

-11 -



(d) phenyl, (e) -CO2R9, and (f) -NRIORI 1, (8) -CN,
(9) -C02R9, (10) -NRIOR11, (11) -SR12, (12)

WO J(0Qp&b2e (13) -SO02R12, (14) - S02NR1CaR1l1la, PCT/1153006/044086
-CONRI GaRl'la, (16) -0002R9, (17) -(NR1Ca)C02R9,
(18) -(CONR] CaR | a, (19) -(NR9)(CONR Cap 11a,
(20) -(CO-(CONRCGaRl la, and (21) -(CO-(CO OR9; or
where R3a and Rib and the atom(s) to which they are
attached join to forma ring selected from
cycl obutyl, cyclopentyl, cyclohexyl, cycl opentenyl,
cycl ohexenyl, azetidinyl, pyrrolidinyl, piperidinyl,
azepanyl, tetrahydrofuranyl, tetrahydropyranyl,

- f *é&@lg)ﬂlrothgg)mﬁ%rl qw&a%l nmxdg%crﬁe[lglr ?xw %?ﬁﬂmylt‘bﬂu@lpé{hg is upsubstituted or

tetrahydr ot drot hi opyranyl,
PPIed Gt o AT BT Aok stspsnsAREbesg ected

t et r ahfar ot heppylkalnyhich isxindebsgiuped orlsmS@iaZQﬂ W'mlyl-,?’ spbpptituents each
pi per azi nyl nd@P%rﬁi? @;&%b{ e fRsubstituted or

substituted stituents each independently
sel ected frébh d)a0-01 6al kyl, which is unsubstituted
or substit utiy vvntyhroky,B substituents each

i ndependent I(1'){1)Sel @C@J?galf&lo%lcﬁ isunBsAsuted(dr sl bsBMEIAGAMy 1-3 halo,
(iii) -0-C IS unsubstituted or

al
substi t ut ed%\?(f?t h g?‘;ﬁ%{‘i’%kyl (iv) -C3-6cycloal kyl, (V)
phenyl or hever oghehy or Wteoeydle, RabRIMIEYEbS cleSs SehcRalfith: pyridinyl,

ooyt "o e BB R, i o,
mor phol i nyl, whi dyreHéRyk theﬂnyh@ﬁévmwlnél wdich p enyl or heterocycle is
unsubstituted or substituted with 1-5 substituents each independently

selected from:
M -C1-6alkyl,
m -0-C1-galkyl,
(Il)  halo,
(IV)  hydroxy,
42 trifluoromethyl, and
(V) -OCFj3,
(vi)  -CO2R9,
(vii) -NRIORI1I,
(viii) -SO2R12,
(ix) -CONRl0aRrl1la and
(®x)  -NR102)COzRI,

(b) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, thienyl, pyridazinyl, pyrrolidinyl, azetidinyl, piperidinyl
and morpholinyl, which phenyl or heterocycle is unsubstituted or substituted
with 1-3 substituents each independently selected from:

) -C1-6alkyl, which is unsubstituted or substituted with 1-6 fluoro,
(ii) halo,
(iii) hydroxy,
(iv) -0-C1-galkyl, which is unsubstituted or substituted with 1-6 fluoro, and
W) -C3_gcycloalkyl,
(c) halo,
(d)  -SO2RIZ,

-12 -



unsubstituted or substituted wth 1-5 substituents
each independently selected from (1) -Cil-6alkyl,

w@ Raoy/oe®7€C 1-6al kyl, (111) halo, (1V) hydroxyPCT/u$2006/044086
trifluoronmethyl, and (VM) -OCF3, (vi) -C02R9, (vii)
-NR1IOR11, (viii) -SO2R12, (ix) -CONRlOaR la, and
(x) -(NRI Ga) CO2R9, (b) phenyl or heterocycle, wherein
heterocycle is selected from pyridinyl, pyrimdinyl,
pyrazinyl, thienyl, pyridazinyl, pyrrolidinyl,
azetidinyl, piperidinyl and norpholinyl, which phenyl
or heterocycle is unsubstituted or substituted wth
1-3 substituents each independently selected from (i)
- C1- 6algyl lﬂh(ﬁi I's unsubstituted or substituted with

! 06(:f1I i kyl™© % a‘Eﬁ hﬁ&?&l&%‘{‘ﬁsilﬁ‘feé‘d’y 6\“’5%%%‘91"%} -2 4alo,

with 1{& fl u6Np, and (v) -C3-6cycloal kyl, (c) hal o,
(d) - SQRR12, cokd2WO 2007/ 061676 PCT/ US2006/ 044086 (e)

hydr ox (f) 6al kyl , which is unsubstituted or
subst | tht ed W‘t(P%quw halo, (g) -CN, (h) -COR12, (i)

_NRLOR{}, (—p))Nl@@&Rl@aRlla, (k) -CO2R9, (1) -(NR)
Ca) G029, -CO2RY,

M -(NR102)CO2R9,

(m) -O(CO)NRIOaRr!1la and

(m) -(NR9)(CO)NR10aR 11a;

Al, A2 and A3 are each independently selected from:
¢} a bond,
2) -CRI3R14., wherein R13 and R14 are each independently selected from:
(a) hydrogen,
(b) C1-6 alkyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are independently selected from:
Q) -C3.gcycloalkyl,
(ii) -O-Cj.galkyl,
(i1i) halo,
(iv) hydroxy, and
™ phenyl,
{c) hydroxy, and
(d) halo,
G)  -NRI1O,
4)  -CRI3RI4.NRIO.,
(5)  -CrRI3Rl4.cHy-,
(6) -CHp-CRI3RI4.
()  -O-CRI3RI14,
8) -CRI3RI4Q.

(9) -C= C':
(10)  -C(R13)=C(R14)-, and
(i1)  -C(=0)-,

or wherein one or two of A1, A2 and A3 are absent;
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(m - CONRLOaR la, and (n) -(NR9)(CO NRLCaR I a;
A, A2 and A3 are each independently selected from

w@ jo7actsond, (2) -CRL3R14_, wherein R13 and RIBCHIS2006/044086
each i ndependently selected from (a) hydrogen, (b)
Cl1_6 al kyl, which is unsubstituted or substituted wth
1-5 substituents where the substituents are
i ndependently selected from (i) -C3-6c¢cycloal kyl,

(i)

phenyl ,

-0-C _6Galkyl, (iii) halo, (iv) hydroxy, and (V)

(c) hydroxy, and (d) halo, (3) -NRLO-, (4)

- CR13R14_NR10-, (5) -CRL3R14_CH2-, (6) - CH2- CRL3R14_

(7)

-O CRI3R14_ (8) -CRI3R14-0O, (9) -C=C-, (10)

-C(R13)=C(R14)-, and (11) -C(=0O-, or wherein one or

1, A2 and A3 are absent; -13 WD 2007/061676

4 %vvo of )
A%, AR wdZosr earhOBtEpemigntinglectsd fromt A7 are each
ir(lgeperadﬁﬂalaydsel ected from (1) a bond, and (2)

o) anct

©ra_where one of A4 AS, A6 and A7 is

eIe ed from -0-, (2) -C(=O0-, and
where 08§ OffN%‘ F&%)A-% rigpptioraldy ¢ Ctﬁélfm ed from

ey
63
3)

-O-,
-C(=0)-, and
-N(R15)-, wherein R13 is selected from:
(a) hydrogen,
(b) C1-6 alkyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:
6] hydroxy,
(i)  -0O-Cy.galkyl,
(iii)  halo,
(iv) -C3_gcycloalkyl,
) trifluoromethyl, and
(vi) phenyl, and

where one or both of A% and A7 are aptionally absent;

El and ES are each independently selected from:

(1)
()
(3)
“)
&)
(6)
(7
&
®
(10)

=C(RA)-,
-C R4R5-,
-C(=0)-,
~C(=8)-,
=N-,
=N"(0)-,
NERY-,
-O-,

-S-, and
-S02-;

E3 and E#4 are each independently selected from:

(1)
)

a bond,

=CRY)-,

-14 -



(a) hydrogen, (b) C 1-6 alkyl, which is unsubstituted
or substituted wth 1-5 substituents each

wo peeperdent |y sel ected from (i) hydroxy, (iPCY/US2006/044086
-0-Cl-6al kyl, (iii) halo, (iv) -C3_6cycloal kyl, (v)
trifluoronmethyl, and (vi) phenyl, and where one or
both of A4 and A7 are optionally absent; El1 and E5
are each independently selected from (1) =C(R4)-,

(2)
(6)

(10)
from

-C R4R5-,  (3) -((=0)-, (4) -C=5)-, (5 =N,
=NM(O)-, (7)) -N(R4)-, (8) -0-, (9 -S, and
-S2-; E3 and E4 are each independently sel ected

(1) a bond, (2) C(R4) -14 WD 2007/ 061676

PCT/ US2 44086 3) -C RAR5-, (4) -C(=0 -, 5
PGy USzaek (3) (4) -C(=0-, (5)

=N(O ) (7) -N(R4)-, and (8) -0-, where one

off)bot FCEO)E3 and E4 are optionally absent absent; E2
| gysel egted from

(6)
)
®

=N+(O_)"7
N®RH)-, and
-O-,

where one or both of E3 and E4 are optionally absent absent;

E2 is selected from:

1)
)
3

|
=C~ ,
._.cl:(R4)..

|
._N_..;

,and

G! and G2 are each independently selected from:

(1)
2)
€))

=C(RY-,
=N-, and
=N"(0")~;

R4 and R3 are each independently selected from:

1
()

€)
)

hydrogen,

-C]-4alkyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are each independently selected from:
(a) halo,

(b) hydroxy,

(©) -O-Ci-6alkyl,

(d) -C3-geycloalkyl,

(e phenyl,

® -CONR10aR11a,

® -CO2R9, and

(h) -NRI1OR1 1

-C3-gcycloalkyl,

phenyl, which is unsubstituted or substituted with 1-3 substituents each independently

selected from:
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(1) ~CR4- C(2) and 1 (3) -NGL and & are each

i ndependently selected from (1) =C(R4)-, (2) =N,
war@7/068y6 =N+(0 ) R4 and R5 are each i ndependePtT/¥S2006/044086

selected from (1) hydrogen, (2) -Cl-4alkyl, which is

unsubstituted or substituted wth 1-5 substituents

where the substituents are each independently

selected from (a) halo, (b) hydroxy, (c)

-0 Cl-6al kyl, (d) -C3-6cycloal kyl, (e) phenyl, (f)

-CONRIGaRI'la, (g) -CO2R9, and (h) -NR 10R11, (3)

- C3-6c¢cycl oal kyl, (4) phenyl, which is unsubstituted or

substituted with 1-3 substituents each i ndependent |y

(2 7 hal Eg;%a&%‘ﬁ*ﬁ"?@%‘asu%% (RIS

with 1-@f ub# (b) halo, (c) hydroxy, and (d)
- 0- C1- 6@)LKy lhydabbtychind S unsubstituted or substituted

N0 Gt e byt B Goahion e ML e vty uor
with 1-Blg3) o,

(6) hydroxy,

(7 -O-C]-6alkyl, which is unsubstituted or substituted with 1-5 halo,

®) -CN,

(9  -CO2R9,

(10) -NRIORIL,

(11)  -SOgRI2,

(12) -CONRIOaRlla,

(13) -OCO2R9, and

(14)  -(NR102)CO5RY;

RS is selected from:
1) hydrogen,
)] -C1-6alkyl or -C3.gcycloalkyl which are unsubstituted or substituted with 1-7

substituents each independently selected from: .

(a) halo,

(b) hydroxy,

(©  -O-Ci-galkyl,

(d) -C3-gcycloalkyl,

(e phenyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are independently selected from:
() -C1-6alkyl,
(i) -O-Cy_galkyl,
(iii) halo,
(iv) hydroxy, and
\2) trifluoromethyl,

® -CO2R9,

(2 -NRI0R11,

(h)  -CONRIORIL,

(i) -SO2R12, and

) trifluoromethyl
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(8) -CN, (9) -CO2R9, (10) NR1OR11, (11) -S2R12,
(12) -CONRlGaRl1la, (13) -OC02R9, and (14)

WO MRIBYCO2RI; R6 is selected from (1) hydrpgEOS2002)44086
- Cl- 6al kyl or -C3_6cycl oal kyl which are unsubstituted
or substituted with 1-7 substituents each
i ndependently selected from (a) halo, (b) hydroxy,
(c) -0-C1-6al kyl, (d) -C3-6cYcloal kyl, (e) phenyl,
whi ch is unsubstituted or substituted with 1-5
substituents where the substituents are independently
selected from (i) -Cl-6alkyl, (ii) -O Cl-6alkyl,
(ii1) halo, (iv) hydroxy, and (v) trifluoronethyl,

(g& Rlcg%ﬁ%’ or@xgaeroc t e m Qzl?c)e oc:ng%zI fror(xgayrldmgl yrimidinyl,

oromet hyl -16 WO $
PCT/ us@mwdth@s@ or TBYTPPIE Y ho% if a*e%*P%EV& s fvig Fith 15
het er oslybsﬂnteentswsﬁb detsebistiventmarpipdergndsnkly sglpotedirainny| |
pyrazi gyl , tdj_ga, or norpholinyl, which is

unsubstit ut e stituted with 1-5 substituents
wher e {tﬂe su(gg)rqaa%'gts are i ndependently sel ected
from (@) -eidlefal kyl, (b) -O Cl-6al kyl,

()] hydroxy, and

(e) trifluoromethyl;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

An embodiment of the present invention includes compounds of the formula Ia:

E5

E2
A \Aa A7 A6

Ia
wherein Al, AZ, A3, A4, A5, A6, A7 B, El, E2, E3, E4, E5, R4 and RS are defined herein;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

Another embodiment of the present invention includes compounds of the formula Ib:

4
E4_E5 o)
E> H
A‘l\ - EZ\ E1 N
A? A N’& o
R R6

Ib
wherein Al, A2, B, El, B2, E3, E4, E5, R4 and RS are defined herein;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

-17-



(c) halo, (d) hydroxy, and (e) trifluoronethyl; and
phar maceutically acceptable salts thereof and

w0 pe7wedo@l enanti oners and di astereoners therPOf/US20061044086
enbodi nent of the present invention includes conmpounds
of the formula la: R4 E4-ES EA A at O, H AAS3
E-El NA-~ A7 -AS N RARs la wherein Al, A2, A3,
A4, A5, A6, A7, B, E, E2, E3, E4, E5 R4 and R6 are
defined herein; and pharmaceutically acceptable salts
t hereof and individual enantioners and .di ast ereoners
thereof. Another enbodi nent of the present invention
i ncl udes conpounds of the fornmula Ib: E4-E5 R4 p 3 H
% Al EQnbihB ertfdinkentlof e BrRs&it idvBntiMaGh@hdbs fdmpdiads gﬁ the formula Ic:
El, E2, E3, E4, E5, R4 and R6 are defined herein;
phar rraceutl cal I y acceptable salts thereof and
i ndi vi dual enantionmers and di ast er&oners @her eof . -17
WD 2007/ 061676 PCT/ US2006/ 0446
of the present invention irfgl
formul a Ig. e E/S"\iSZ/I\LE?\

Ic
wherein Al, A2, B, EL, E2, E3, ES, R4 and RS are defined herein;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

Another embodiment of the present invention includes compounds of the formula Id:

Id
wherein Al, A2, B, E3, E5, R4 and R are defined herein;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

Another embodiment of the present invention includes compounds of the formula Ie:

R4
0
.ES _H
j /I\L
N
Al N N™ o
R R®

Ie
wherein Al, B, E3, ES, R4 and RO are defined herein;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.
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Ic wherein Al, A2, B, El, E2, E3, E5, R4 and R6 are
defi ned herein; and pharmaceutically acceptable salts
wo b@reefe7and i ndi vi dual enantioners and di ast ePEDIBE2086/044086
t hereof. Anot her enbodi nent of the present invention
i ncl udes conpounds of the formula Id: O3.ER4 ,H
A2 NNO R4 RE Id wherein Al, A2, B, E3, E5, R4 and
R6 are defined herein; and pharmaceutically acceptable
salts thereof and individual enantionmers and
di astereoners thereof. Another enbodi nent of the
present invention includes conpounds of the formula
le: RA50E.ENH B~A NNAz'" "O R4 R6 le
wherein Al, B, E3, E5 R4 and R6 are defined herein'

and ph ceut I table salt.s er eo

i 01 QG PSS R T LS ugRU b ERBPRBRS of thg formuta 1t
WD 2007/ 061676 PCT/ US2006/ 044086 Anot her enbodi ment

of the present invention includes Rdnpoungds of the

formula If. R4 O ES N H g-eR" E
wherein Al, A2, B, El, E3 ERL an \ def Nied

her ei n; and phar macglutl cal acceg /b‘ j%ﬁ;ereof
and i ndi vi dy&l epant | S 1diagteresoneNs tigr eof .
In an enbodlof the present inugntio B is

sel ected fromthe group consisting of - -1

Ccycl oal kyl phenyl biphenylf napht hyl ,

tetsrahy hih I ndol yl, |ndoI|nyI
wherein fyf a?% gi QP%%S% %’Eﬂﬂ{é A1 et eé‘d’t‘fﬁﬁ“i‘rol inyl, isoxazolyl,
i soxazol i nyl, norphollnyl naphthyrldlnyl,
and phh)?a%Eﬁtﬂ:'anchceptable salts thereof and individual enantiomers and diastereomers thereof.

In an embodiment of the present invention B is selected from the group consisting of:
C3.10cycloalkyl, phenyl, biphenyl, naphthyl, tetrahydronaphthyl, indanyl, indolyl, indolinyl, indazolyl,
isoindolinyl, isoquinolinyl, isoxazolyl, isoxazolinyl, morpholinyl, naphthyridinyl, piperidinyl,
piperazinyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, quinazolinyl,
quinolinyl, quinoxalinyl, tetrahydroquinolinyl, phthalazinyl, pyrazolyl, isoxazolinyl, indazolyl,
benzoxazolyl, benzoxazolinyl, benzimidazolyl, benzimidazolinyl, thiazolyl, and thienyl, which is
unsubstituted or substituted with 1-5 substituents selected from R1, R2, R32 and R3b, wherein R1, R2,
R32a and R3b are defined herein.

In an embodiment of the present invention B is phenyl.

In an embodiment of the present invention B is biphenyl.

In an embodiment of the present invention B is naphthyl.

In an embodiment of the present invention B is thienyl.

In an embodiment of the present invention B is piperidinyl.

In an embodiment of the present invention B is morpholinyl.

In an embodiment of the present invention B is pyridinyl.

In an embodiment of the present invention B is quinolinyl.

In an embodiment of the present invention B is tetrahydroquinolinyl.

In an embodiment of the present invention B is quinoxalinyl.

In an embodiment of the present invention B is phthalazinyl.

In an embodiment of the present invention B is pyrrolidinyl.

In an embodiment of the present invention B is pyrazolyl.

In an embodiment of the present invention B is isoxazolinyl.
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pi perazinyl, pyrazinyl, pyridazinyl, pyridinyl,
pyrimdinyl, pyrimdyl, pyrrolidinyl, quinazolinyl,
wa@uinobieng | , qui noxal i nyl, tetrahydroqui nol i nyPCT/US2006/044086
pht hal azi nyl , pyrazol yl, isoxazolinyl, indazolyl,
benzoxazol yl , benzoxazol i nyl, benzim dazolyl,
ben2|n1dazol|nyl thiazolyl, and thienyl, which is
unsubstituted or substltuted with 1-5 substituents
selected fromRl, R2, R3a and Rib, wherein Rl, R2, R3a
and R3b are defined herein. In an enmbodi ment of the
present invention B is phenyl. In an enbodi nent of
the present invention B is biphenyl. 1In an enbodi nent

of the Bjﬁﬁ%ﬁﬂbdiﬂ&\dﬁéﬁh@ﬁeﬁnt iRl EY bsox ﬁll
i nventjon B |s thi enyl .

embodi natneo bo% ﬁ%fe ent

an errb Hent oo e ﬁ REAL inveniiond is Auipazolinyl.

pi peri dlnrﬁylemboﬂweahofehbwdsemwmibnme nixbesent

| nvent | RnBibsditRhPAhd Wslem lnb&t@HBﬁ} Qﬁélﬁgr}t of the
n

present. i nventi.on n enbodi ment of

the preQdRemPRYEPS ‘Hjﬁﬁee‘f) %?“WY?P&PP ByiF cyalgpeniyl.
enbodi narn egibodienpofelemtsehnivestition B iBeydopropyl.
tetr ahy@lfaﬁ%ﬂw&lﬂeﬂéféﬁm ar&eﬁﬂn%ﬁ?egmgg& 0181;)(; he present

|nvent|1g g‘h &%lnoaln nt of the
pr esent iR FBROFBIE %Eﬂffﬂeﬁfa‘ﬂ‘ﬁ‘i“ﬁ?p is indgnydn enbodi ment
of the Jpresmhodimereiticqnessnt invqnyioa Blis Midoydyl. | n an
enbodi ngnh eg.i,oa,n,@nwme&gsemxmwp iinZeoRA" azolyl. In

an enboldl rren‘) &1 resent 1 nven
i soxazoPiPAyInPodimeet ‘\ﬁé‘%%ﬁ??‘foe‘f@'reﬂ Bavingslzb06/ 044086
In an elmaodemewoftﬂe@r@éﬁSﬁ%ubMBemsbnaﬂolB;yl S

c 1 T f; 1 1 Z L ti
T Gl ke

i nvent i'BA™ B %d‘WS?tb’ch‘T?)H'ese‘Ptn“‘é?ﬁtlé‘nﬁoﬁqunaz@ﬂl t he
pr esentlniamymhodimantBriie pegseﬂlteh@mbn B 1sl %n@ﬂn@ﬁg 1 ment

In

of the jpLLSERqil

erbodi TERt OF %%?yggﬁesgmﬁ%veﬁ %“E% &gar opyl .

In an &RBHEM e’HfOff}ﬁé’f%?f@sfé‘fwtl@h&érﬁ% Bri2 ®1d B> are independently
selectadfraazol yl . I n an enbodi nent of the present invention

18n)i s icydamid; which i

| nv)ent Idgg@ lﬂl'swl rc;‘ 6 & F}@!ﬁ&%’@@ﬁb&iﬁb&d &%ﬂpfs sgx%uﬁgts each

pr esent‘“qeﬁ?f@ﬁ?‘ibb?ﬁ’leBteﬁ§f°i'mdazoI yl. In an errbodl ment of

t he pré&sent Halwention B is indolyl. In an enbodi nent
of the presqpf. hgventlon B i's isaindolinyl. In an
enbodi ggnt 2, gesent invention Bis
benzoxaZol i n
(d) -C3_60yc]oalkyl,
(e) pheny! or heterocycle, wherein heterocycle is selected from: pyridinyl
piperidinyl, piperazinyl, pyrrolidinyl and morpholinyl,
®  -(NRI102)CO3RY, and
m NRIORIL,
(2) C3.6 cycloalkyl,

?

(3) -ORS,

(4)  -OCFs,

) trifluoromethyl,
(6) halo,

(7) ox0,

(8) hydroxy,
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In an enbodi nent of the present invention Bis

benzoxazolyl. I n an enbodi nent of the present
WO pwe6icder B i s benzi mi dazolinyl. 1n an enbodP@ENE2006/044086
the present invention B is benzimdazolyl. In an

enbodi nent of the present invention Rl, R2, R3a and
Ri b are independently selected from (1) Cl-6 al kyl,
whi ch is unsubstituted or substituted with 1-5
substituents each independently selected from (a)
hal o, (b) hydroxy, (c) -Od-balkyi, (d)
-C3_6cycloallcyl, (e) phenyl or heterocycle, wherein

het erocycle is selected from pyridinyl, piperidinyl,
piwer azgyy!, pyrrolidinyl and norpholinyl, (f)

_ N?Igaé , and (1) NR1IOR11l, (2) C3-6 cycl oal kyl,
(é) - OF -QOCF3, (5) trifluoronethyl, (6) halo,
((71)1)oxo<302 g% hydr oxy, -20 WD 2007/ 061676

Gb) US266RRI84086 (9) -CN, (10) -CORL2, (11)
ﬁgﬁ 2’“%‘%’11) -CONRLOaRI | a, (13) -NRLORL1, (14)

IS unsubstituted or substituted with 1-5

S(lk%t i phenyl, svhichl ie ghsebistitutedior supstitut@ dith atSkepbstitddnys selected from:
-0-C1- @@Ikw016ﬂ@a hal o, (d) -OH, and

(b) -O-C1-galkyl,

(c) halo,

@ -OH, and

© -CF3, and

(15)  heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl, pyrazinyl,

thienyl, pyrrolidinyl, piperazinyl, piperidinyl, tetrazolyl and morpholinyl, and which is

unsubstituted or substituted with 1-5 substituents selected from:

(@) C1-ealkyl,

(b) -O-Cj-galkyl,

(c) halo,
(d) -OH, and
(e) -CF3.

In an embodiment of the present invention, R32 and R3P and the carbon atom(s) to
which they are attached join to form a ring selected from piperidinyl, cyclohexyl, cyclopentyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothienyl, and tetrahydrothiopyranyl, which
ring is unsubstituted or substituted with 1-3 substituents each independently selected from:

(a) -C1-6alkyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:
(i) halo, and
(i) phenyl,

(b) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,

pyrimidinyl and pyrazinyl,

()  -CO2R?,

(d) hydroxy, and

(e) 0XO.

In an embodiment of the present invention, R32 and R3P and the carbon atom(s) to

which they are attached join to form a ring selected from piperidinyl, cyclohexyl, tetrahydropyranyl, and

-21 -



(e) -CF3, and (15) heterocycle, wherein heterocycle is
selected from pyridinyl, pyrimdinyl, pyrazinyl,

wao baogrogle7e pyrrol i di nyl, piperazinyl, piperidinRCT/US2006/044086
tetrazolyl and norpholinyl, and which is
unsubstituted or substituted wth 1-5 substituents
selected from (a) C 1-6alkyl, (b) -OC _6alkyl, (c)
hal o, (d) -OH, and (e) -CF3. In an enbodi nent of the
present invention, R3a and R3b and the carbon aton(s)
to which they are attached join to forma ring
sel ected from pi peridinyl, cyclohexyl, cyclopentyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl,

tetrahyldedth labyfdmt\bmamhg isanshb@hicaly Qib@l‘itmeﬂ Wihalny Lubsﬁm&rﬁ:heach
de ndngl Sl bstltuted or substituted with 1-3
in pe % tys%uceﬁ s OBach |nd§£endentl sel ected from

a)
- C1- 6alRy| , -irhicghyh whisrdumsebstititedtiorspbssigned vith i Sdubgtityents
1-3 substit uﬁ{bbgn&a%hseldc&QEfmpdent ly selected from

(i) hal o, heny (b) phenyl or heterocycle,
wher ei n het Z'Socyct;]%’ ($§ @el ected from pyridinyl,

pyrim di nyl (Bhd mhesdi nyl, (c) -C02R9, (d) hydroxy,
and (e)) oxocohrcla,{hll@rmbodi ment of the present

i nventiqn, R3a and b and the carbon aton{(s) to
whi ch {ﬁey att]lygmé?lt ed join to forma ring sel ected

from pkPeri dxayl , cycl ohexyl, tetrahydropyranyl, and
-21 WD 2007/ 061676 PCT/ US2006/ 044086

tetrah dr ot ran which ring is, unsubstituted or
substl %ﬁd’% éthglﬁf?é‘?qtt"l)’éﬁtf‘g“%gb*ﬁ oP?’Tdependently

sel ect édarfmmbndlr(@)ofl@& pfeadricydventidn £hisi-€RIF® LSt i t ut ed
or subsi ad erhiRdinénk Bf the BreseHd SlvehtitaA Bis _cﬁgependent Iy

*ehs" b ol S AL EBERL
In an embodiment of the present invention Al is -C=C-.
In an embodiment of the present invention Alis -CH,-CH>-.
In an embodiment of the present invention Al is -C(H)=C(H)-.
In an embodiment of the present invention Al is -NH-.
In an embodiment of the present invention Al is -C(=0)-.
In an embodiment of the present invention A2 is CH,.
In an embodiment of the present invention A2 is ~-CH,-NH-.
In an embodiment of the present invention A2 is ~-C(=0)-.
In an embodiment of the present invention A2 is -C=C-.
In an embodiment of the present invention A2 is -NH-.
In an embodiment of the present invention A2 is ~-CH,-CH,-.
In an embodiment of the present invention A2 is a bond.

In an embodiment of the present invention A3 is -CH>-.

In an embodiment of the present invention A3 is -C(=0)-.

In an embodiment of the present invention A3 is -CHp-.

In an embodiment of the present invention A3 is -CH,O-.

In an embodiment of the present invention A3 is a bond.

In an embodiment of the present invention A4 is selected from: CH,; and a bond.
In an embodiment of the present invention A% is a bond.

In an embodiment of the present invention A5 is CH,.

In an embodiment of the present invention A% is CH,.
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(d) oxo. In an enbodi nent of the present invention A |
is a bond. In an enbodi nent of the present invention A

w0 2003/06 6RL3R14-. | n an enbodi ment of the presPEI/US2006/044086
invention AIl is -CH2-. In an enbodi nent of the
present invention Al is -OCH2-. In an enbodi nent of
the present invention Al is -C=C-. In an enbodi nent of
the present invention Al is -CH2-CH2-. In an
enbodi nent of the present invention Al is
-C(H)=C(H)-. In an enbodi nent of the present
invention Ais -NH. In an enbodi nent of the present
invention A1l is -C(=0)- In an enbodi ment of the
pr esenty i pyaiddht é?thk ﬁregﬁlg mJeﬁ‘ncﬁPAPﬁ'%ngétQE R D&Hg,gﬁd da bond.
presen IS n an enbodi ne

i nvent.| on
the pr g’%@h‘?‘“‘?"%’é‘ﬁ‘f PBWCR?S‘?'% I“VE’(‘"‘@)A is ajbqnd;, errbodl ment
of t he Iiparesnirvdineny efthe presdéhd inventidaId- is sélectanfr@ndodi ment

=C(R4S’ CRR I8¢ eQJd »bl%?elfi%‘“aﬁd %:t_"gecﬁﬂér HbOd' ment

of the present | n I on
embodi He#t engod t"Pf‘@t pFthe aresent H\Yéﬁtﬂqn(ﬁ] lAzeleéedafrmn aN-, lapd -N(H)-.
an enbadimaitiodbiient bfthp pRS&N inveiltic R iBeldled Hom CH2- .

- 4 lgﬂbqul n regent Hknve on A3 i s

—CR C(ag hgEl hgﬁnb?o’ r?gﬁ R 1‘?a % qm:\? %?3% he?r%ventl on A3
is - CH?' an emwdwnéﬁ%apm inypnti selegted freppeent i on

=C(H)A3CHs; =IThiakd -N(H)-0 an enbodi nent of the present

i nvent irngl é@oodﬁ‘ne%t g\ﬂﬂg grekéﬁt ﬂﬂ/ter?t dpn%y is scga_a; frt he

pr esent And a
a bO“dbDﬁ@4 - r%‘iéﬁn’eﬁﬂrom%ﬁﬁw‘bfwh%@"& @QGR{S arqdedined baveind | s

a bondin dﬂbnﬁfédﬁxﬂ&r;gdia tHe Presé ;dv@ﬁtldﬁrEgslggeiledté&/ﬁ&ﬁJ on Ai6
| ScGH2 ) 1D 48 nbodi ment of the present invention

abond; SN2 dig 85007/ 061676 PCT/ US2006/ 044086 | n an
enbodi Fetemfodingat of the present invertiandit iaveleatedsdract ed

a bondf &@nCHGH2; and a bond. I n an enbodi nent of the
presen{ Invention 4 di ment of
t he prie“senet CRTAE § éythe Eﬁesengmvglftéo&rké S?SB =C( R4) -

. - CRARS5In anexpbodigrent oime)esent invertisinE2r4 selentedBorar e

=C agghmed herein. I n an enbodi nent of t he present
Invention El is selected from =N-; and -N(H)- In an
enbodi eatendiodintvat §f ths pretent ivertion@? iESG-s sel ect ed

from In an embodiment of the present invention Gl is =C(H)-.
In an embodiment of the present invention G! is =C(R4)-.
In an embodiment of the present invention G2 is =C(H)-.

In an embodiment of the present invention G2 is =C(R#)-.
In an embodiment of the present invention R4 and RS are independently selected from:

(1) hydrogen;
2) -C1.4alkyl, which is unsubstituted or substituted with 1-3 substituents each
_ independently selected from:
(a) halo,
(b) hydroxy,
©) -0-Cj.6alkyl,
(d) -C3.gcycloalkyl, and
(&) phenyl,
3) -C3.-geycloalkyl,
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=C(R4)-; -CRAR5-; N-; and -N(R4)-; wherein R4 and R5

are defined herein. In an enbodi nent of the present
W0 paogiosicon E5 is selected from =C(H)-; - CH2- PCENS2006/044086
and -N(H)-. In an enbodi nent of the present invention

E3 is selected from a bond; =C(R4)-; -CRAR5-; =N;
and -N(R4)-; wherein R4 and R5 are defined herein. 1In
an enbodi nent of the present invention E3 is sel ected

from a bond; =C(H)-; =N-; and -N(H)-. In an
enbodi nent of the present invention E4 is selected
from a bond; and -CH2-. In an enbodi nent of the

present invention E4 is a bond. In an enbodi nent of

t @ pr phenpt, whitheninsobstiided 6r sabdtid@tbddith 1 Grubstitudntseach independently
,and | p,ap. eohodi ment of the present invention E2 is
=C- . “1h an eﬁbgﬂi nt . of the present invention Gl is
=C(H) - @ | n"Gh4d ot iy ungybstippted g aubstifutqditn |- Sioresand
is =C(@®4) - . halon an enbodi nent of the present invention
_C% is gG(H-. In an enbodi ment of the present

| Qentlon’GQ is =C(R4)-. In an enbodi nent of the
ptésenbydrempent i on R4 and R5 are i ndependently sel ected
fEOmM  -@-O)-dajiat, odinh;is (Rubstifiltediad dapstitutadnivith 163fluoro,
u&iubsgé’&uatngd or substituted with 1-3 substituents

each i1 ndependently selected from (a) halo, (b)

h§PAr oxWRIGRAY: - O C1- 6al kyl, (d) -C3-6cycl oal kyl, and
(e) phenyl, (3) -C3_6cycloal kyl, -23 WD 2007/ 061676

PCT/ USBOQGInibbaent (Zthe plassny inverttin®t dn9 RINS&RGED AT selected from:
or substituted wth 1-3 substituents each
id’]§|epeﬂ§{ﬁ.g{eln}/ selected from (a) -Cl-4alkyl, which is

u

4

LBy ubste LA e OBkt ofbdbriciied With 128 Ruord (P)
3)  phenyl,
) halo, and
(6) hydroxy;

In an embodiment of the present invention R# and R5 are independently selected from:
hydrogen, halo, and methyl. |
In an embodiment of the present invention R4 is hydrogen.
In an embodiment of the present invention R> is hydrogen.
In an embodiment of the present invention RO is selected from:
1 hydrogen,
@) -C1-4alkyl which is unsubstituted or substituted with 1-5 substituents each independently
selected from:
(a) halo,
(b) hydroxy,
() -C3_6cycloalkyl, and
(d)  phenyl,
3) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl and
pyrazinyl.
In an embodiment of the present invention RS is selected from:
0 hydrogen,
2) -C1-4alkyl which is unsubstituted or substituted with 1-3 substituents each independently

selected from:
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(5) halo, (6) hydroxy, (7) -OCl-6alkyl, which is
unsubstituted or substituted with 1-3 fluoro, (8)

WO aNz/oensds (9) - NRLORI1; I n an enbodi ment of thRCPUSRE6044086
invention R4 and R5 are independently selected from
(1) hydrogen; (2) -C 1-4alkyl, which is unsubstituted
or substituted with 1-3 fluoro, (3) phenyl, (5) halo,
and (6) hydroxy; In an enbodi ment of the present
invention R4 and R5 are independently selected from
hydrogen, halo, and nethyl. In an enbodi ment of the
present invention R4 is hydrogen. |In an enbodi nent of
the present invention R5 is hydrogen. In an enbodi nent
of the@resapalo, bivention R6 is selected from (1)
hydrog?@i (2 - ¢ 1-4al kyl which is unsubstituted or
substi tUt ed RWWPH 1-5 substituents each independent!y
sel ect dujaf embadiriet ofithle presert @veh@qjﬂb@ i, hydropen or methyl.

- C3- 6C g hiPahkotimer B the pfbser iAtion R8s gAY ! OF
het erocycl e, wherein heterocycle is selected from

pyridinyl, pyrimdinyl and pyrazinyl. In an
enbodi Aeat ergboditent pf the @resentimentioroR” REelested frbmct ed
from (1) t‘( dr ogpynamggg) - Cl- 4al kyl which is
unsubstituted, or substituted with 1-3 substituents .
each | ndepeﬁaént 13 1"@&?’!&‘@( écg' ¥ ngh-t'fi;?/@u ﬁﬁ‘??%&’f&-}é substituents,
PCT/ US2006/ 04408 Gsubgtinjeniadach indéybndnylypéiestyd frothn an
embodi nent of thegppresgp invention R6 is hydrogen or
hyl . ’
methy (an hydroxy,
(O0I)  -O-Cj_galkyl, which is unsubstituted or substituted with 1-3
halo,
(IV)  -Cs_geycloalkyl,
) phenyl, which is unsubstituted or substituted with 1-3
substituents each independently selected from:
1) -C1-4alkyl,
(2)  -O-Ci.galkyl, and
3) halo,
(iii) -C3_gcycloalkyl, which is unsubstituted or substituted with 1-4

substituents, substituents each independently selected from:
o halo,
an hydroxyl, and
()  —Cj-4alkyl, which is unsubstituted or substituted with 1-3 halo,
and

(iv)  phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, thienyl, pyrrolidinyl, imidazolyl, triazolyl,
tetrazolyl, indolinyl, indolyl, tetrahydrofuryl, piperidinyl, piperazinyl,
and morpholinyl, which phenyl or heterocycle is unsubstituted or
substituted with 1-3 substituents each independently selected from:
) halo,
(ID -C1-4alkyl, which is unsubstituted or substituted with 1-4 fluoro
@  -O-Cj-galkyl, which is unsubstituted or substituted with 1-3

fluoro
(av) -Cs_geycloalkyl,
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In an enbodi ment of the present invention R6 is
met hyl . I n an enbodi nent of the present invention R9

w0 g003mbwes ed from (i) hydrogen, (ii) -Cl_4al RgT/US2006/044086

whi ch is unsubstituted or substituted with 1-5
substituents, substituents each independently
selected from (1) halo, (11) hydroxy, (Il11)

-0 Cl_4al kyl, which is unsubstituted or substituted
with 1-3 halo, (I1V) -C3_6cycloal kyl, (V) phenyl,
which is unsubstituted or substituted with 1-3
substituents each independently selected from (1)
-Cl-4alkyl, (2) -OC 1 4dalkyl, and (3) halo, (iii)
- C3_6cycl oal kyl , whi choxoSaddnsubstituted or substituted
wWith 1-4 substit ts g@bstituents each

i ndependently sel‘e qp m (I) halo, (Il) hydroxyl,
and (111) -d Aal kyl, V\,hl ch is unsubstituted or

Subst i tlixEéhdidthent ofthb BleSent irVBAkidnl 19 isROSAY £Oh:
het er ocycl e,,.. wher, e| n heter ocycle is selected from

pyridinyl, (B ri rhy %yr azinyl, thienyl, ‘
pyrrol i di ny| ) i @éﬁé 1 W tthl%%pbqtltute(t @tspgsz@tyq with 1-3 substituents,

I ndolinyl, i ndol %hbstﬁ&hfs@ﬂﬁm@éﬁéﬁ&énﬂy eap&sa fipy!

pi per azi nyI g Fﬁa? i nyl, "whi ch” phenyl or
heterocycle is u Dubst¥Uted or substituted with 1-3
substituents eacH) nddpdrmgent |y sel ected from (1)

hal o, (11) -Cl_4ghkyl ,-oabighikyls unsubstituted or

substi t ut ed W|th k@ fluo [l O Ci1-4al kyl, which
IS unsubstituted or suggtqrc?'d?a{“lg'l gntdh 1-3 fluoro (IV)

- C3_6cycl oal kyl, (V325 pMen@D07/ 061676 PCT/ US2006/ 044086
(V) oxo, andiii) -Cz.gcycloalkyl, which is unsubstituted or substituted with 1-3
substituents, substituents each independently selected from:
() halo, and
(I ~Ci-4alkyl, which is unsubstituted or substituted with 1-3
fluoro, and

(iv)  phenyl.

In an embodiment of the present invention R10 and R1! are each independently selected
from:
) hydrogen,
(i) -C1-4alkyl, which is unsubstituted or substituted with 1-5 substituents
each independently selected from:
¢y -0O-C1-galkyl,
{an halo,
(ITT)  hydroxy,
IVv) -Cs.geycloalkyl, and
(V)  phenyl,
(iii) -C4-geycloalkyl,
(iv) phenyl, which is unsubstituted or substituted with 1-3 substituents each
independently selected from:
M -C1-4alkyl,
1y) -0-C1-4alkyl,
(I0)  halo, and
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(V1)

phenyl. I n an enbodi nent of the present invention

RO is selected from (i) hydrogen, (ii) -Cl-4alkyl,
wokiockeiess unsubstituted or substituted w th 1-BCT/US2006/044086

substituents, substituents each independently

selected from (1) halo, (I11) hydroxy, (111)

-0-Cl4al kyl, (1V) -C3_6cycloal kyl, and (V) phenyl,

(ii1) -C3-6cycioal kyl, which is unsubstituted or

substituted with 1-3 substituents, substituents each

i ndependently selected from (1) halo, and (I1)

-Cl-4al kyl, which is unsubstituted or substituted with

1-3

fluoro, and (iv) phenyl. In an enbodi nent of the

present inventio 0 aRdoBlydi e each independently
sel ected from ?P?ﬂhydro%gnf Fi)

) ) -Cl_4al kyl, which_ |
i s unsubst i t{ ed WSPadoBue s ynetpsiiiuted of Substityled pyith fsth pubstituents each

each
(11)
(V)

each

(L)

i ndependent | indepehdentiestidcteanfront:l ) - O Cl4al kyl ,
hal o, (I'l1)mhydr@xYsandly) -C3-6cycloal kyl, and

phenyl , (iii)QQCMJg£¥§%8@£#yl’ (iv) phenyl, which
subs

i S unsubstituted

d with 1-3 substituents
i ndependent(ity) sehsgtagdl from (1) -Cl-4al kyl,

5007/ 061676 PCT @b%&i@ﬁ&ﬁ&%@, and - 26 VO

(vi) -COR?, an
(vii) -SOR!12,

In an embodiment of the present invention R10 and R1} are each independently selected
from:
) hydrogen,
(i) -C1-4alky!, which is unsubstituted or substituted with 1-3 substituents

each independently selected from:
()] -0-C1-4alkyl,

) halo,
i  -Ci.geycloalkyl, and
(IV)  phenyl,

(ii) -Cy4-geycloalkyl,

(iv) phenyl, which is unsubstituted or substituted with 1-3 substituents each
independently selected from:
4] -C1-4alkyl, and
D halo,

132 benzyl, which is upsubstituted or substituted with 1-3 substituents each
independently selected from:
4)) -C1-4alkyl, and
{10 halo,

(vi)  -CORY, and

(vii) -SO2R12,

In an embodiment of the present invention R102 and R11a are each independently
selected from:

(i) hydrogen,
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(N trifluoronmethyl, (v) benzyl, which is
unsubstituted or substituted with 1-3 substituents

weawh/ocienelependent |y selected from (1) -C 1 Hel/kg1006/044086

(1) -0-Cl_4dalkyl, (11l) halo, and (I1V)
trifluoronmethyl, (vi) -COR9, and (vii) -SO2R12. In an
enbodi nent of the present invention RIO and R11 are
each i ndependently selected from (i) hydrogen, (ii)
- Cl- 4al kyl, which is unsubstituted or substituted with
1-3 substituents each independently selected from
() -OC 1-4alkyl, (Il) halo, (U) -C3-6cycloal kyl,
and (N) phenyl, (iii) -C4_6cycloal kyl, (iv) phenyl,
which is un bstl - . .
substit uen t each 42%%9&h§HQ%§nsL&Elig%% én?srllg%l:d \ﬁtl} 1-3 substituents
- Cl-4al kyl, and egf¢H WthdtptlyvéleMcym, which is
unsubstituted or (gubsticiojgsliyy th 1-3 substituents
each independent]ly selected from (1) -Cl_4alkyl, and
(11) halo, (vi) -(Eé?g,ha&hd (vii) -SO2R12. In an
enbodi nent of the&lpr ededtoxynventi on Rlna and Rl la are
each i ndependent liyy) s Ge9élodik@nana( 1) hydrogen, -27
WD 2007/ 061676 PCT/ USZO 6/ 044086
(V) phenyl,
(iii)  -Cs_geycloalkyl,

(iv) phenyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:

M -C1-4alkyl,

(1n -0-Cj.4alkyl,

am halo, and

(V) trifluoromethyl,
™) benzyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:

Q) -Cy-4alkyl,

I  -O-Ci-galkyl,

(II)  halo, and

(1V)  trifluoromethyl,
or where R102 and R112 join to form a ring selected from pyrrolidinyl,
piperidinyl, piperazinyl, or morpholinyl, which ring is unsubstituted or
substituted with 1-4 substituents each independently selected from:

® -C1-4alkyl

(I halo

(1)  hydroxy

(IV)  phenyl,

) benzyl,

(V)  -COR9, and

(VI) -SO7RI12,

In an embodiment of the present invention R102 and R112 are each independently
selected from:

) hydrogen,
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(ii) -Cl-4alkyl, which is unsubstituted or substituted
wth 1-3 substituents each independently sel ected

wo e@moeierg - O- Cl-4al kyl, (I11) halo, (111) hyPeDK$2006/044086

(1V) -C3_6cycloal kyl, and (V) phenyl, (iii)

- C5-6¢cycl oal kyl, (iv) phenyl, which is unsubstituted
or substituted wth 1-3 substituents each

i ndependently selected from (1) -C 14al kyl, (11)
-O-Cl-4alkyl, (1l1l) halo, and (IV) trifluoronethyl,
(v) benzyl, which is unsubstituted or substituted wth
1-3 substituents each i ndependently selected from

(1) -Ci-4ailkyl, (U -0OCi-4alkyl, (111) halo, and
(IVv) triflu met t
forma ri ngcti,gl ect@éd4 l%m yrlr§o+ﬂ g&lt%@Oﬂglbétg?ﬁeg?Jﬁtgll,3OSUbStltuems
pi perazinyl, or nwbhdlepqmyientlywhleeﬂqd fiomg i s

unsubsti t ut ed or qpubshipdeted with 1-4 substituents
each i ndependently. sel cdt ed from (1) -d-4dalkyl (1)
halo (111) hydro‘@ EPJ‘ , (V) benzyl, (M)
-COR9, and (VI1)(HEB02p2yL, I n an enbodi nent of the
present i nvegit)i on-dslgcklosikg, RI | a are each

| ndependent | (¥v) S ellaheta(r:l§llegvhlc[1 is uns&bs)tltutéa or sgb tltuted2 with 1-3 substituents each

independently selected from:

@ -Cj-4alkyl, and

(1) halo,
%) benzyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:

¢)) -C1-4alkyl, and

{an halo,
or where R10a and R112 join to form a ring selected from pyrrolidinyl,
piperidinyl, piperazinyl, or morpholinyl, which ring is unsubstituted or
substituted with 1-3 substituents each independently selected from:

® -Ci-4alkyl
)  halo

(Iv)  phenyl,
) benzyl, and
(V) -CORS.

In an embodiment of the present invention R12 is selected from:
@) -C1-4alkyl, which is unsubstituted or substituted with 1-3 fluoro,

(i) -C3._geyceloalkyl,

(iii)  phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, piperidinyl, piperazinyl, pyrrolidinyl, thienyl and
morpholinyl,
which phenyl or heterocycle is unsubstituted or substituted with 1-3
substituents each independently selected from:

@ -C1-4alkyl,
(D -0-C1-galkyl,
(I)  halo,

(IV)  hydroxy,
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WD 2007/ 061676 PCT/ US2006/ 044086 (ii) -Cl-4al kyl,

whi ch is unsubstituted or substituted with 1-3
waseteaent s each i ndependently sel ected froPCT/(53006/044086

fluoro, (I1) hydroxy, and (I111) phenyl, (iii)

- C5-6¢cycl oal kyl, (iv) phenyl, which is unsubstituted

or substituted wth 1-3 substituents each

i ndependently selected from (1) -C I-4alkyl, and

(11) halo, (v) benzyl, which is unsubstituted or

substituted with 1-3 substituents each independently

selected from (1) -Cl-4alkyl, and (11) halo, or

where Rl10a and RI Iajoin to forma ring selected from

pyrrolidinyl, lﬁx&,ﬂghﬁgrazinyl or

mor phol i nyl , mhlch r IS unsuBstituted or

subst it ut ed (Wt h bfnii-yl jeit ispBibstiivied On SYLRHEISE Nd@IcT Spbstituents

sel ected from ( lhch fadeptalidivly scledtéd frbdl 0 (N) phenyl,
(V) benzyl, and &LVI) - ;| n an enbodi ment of the

present invention Rl12 is selécted from (i)
- Cl- 4al kyl , whi cH®s nstbstYbt ed or substituted with

%-3 quorF, (||)1Hﬁ3 ﬁmygh@alkyl (ii1) phenyl or
et erocycl e, rein heteroc is selected from
pyridinyl, pyrlﬂfgq %1 Pé%'gy pi peri di nyl,

pi perazi nyl pyrrolldlnyl t hi enyl and norpholinyl,

whi ch ﬁﬂ‘%ﬂbﬂmb&ﬁm&ﬁfo?fh@%}/&brﬁ i@ ntitSR s isbludi e or:
substltuted pbstituents each independently

sel ected fror (I 14555!‘§4alkyl (11) -0 C1l-4al kyl,
(111) halo, () — -C3-geycloalkyl,

(iii)  phenyl, which is unsubstituted or substituted with 1-3 substituents each
independently selected from:
(¢)] -C1-4alkyl, and
() halo,

@iv) benzyl, which is unsubstituted or substituted with 1-3 substituents
each independently selected from:

D -C1.-4alkyl, and
1)) halo.

It is to be understood that where one or more of the above recited structures or
substructures recite multiple substituents having the same designation each such variable may be the
same or different from each similarly designated variable. For example, R2 may be present multiple
times in formula I, and each R2 in formula I may independently be any of the substructures defined under
R2. The invention is not limited to structures and substructures wherein each R2 must be the same for a
given structure. The same is true with respect to any variable appearing multiple times in a structure or
substructure.

The compounds of the present invention may contain one or more asymmetric centers
and can thus occur as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures and
individual diastereomers. Additional asymmetric centers may be present depending upon the nature of
the various substituents on the molecule. Each such asymmetric center will independently produce two
optical isomers and it is intended that all of the possible optical isomers and diastereomers in mixtures
and as pure or partially purified compounds are included within the ambit of this invention. The present

invention is meant to comprehend all such isomeric forms of these compounds.
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(N) hydroxy, -29 WO 2007/061676 PCT/ US2006/ 044086 (V)
trifluoronethyl, (iv) benzyl, which is unsubstituted
worosbstét uted with 1-3 substituents each  PCT/US2006/044086
i ndependently selected from (1) -Cl-4alkyl, (I1)
-0-C 1-4alkyl, (Il1l1) halo, and (1V) trifluoronethyl.
I n an enbodi nent of the present invention R12 is
selected from (i) -Cl-4alkyl, (ii) -C3-6cycloalkyl,
(iii) phenyl, which is unsubstituted or substituted
with 1-3 substituents each independently sel ected
from (1) -Cl-4alkyl, and (Ti) halo, (iv) benzyl,
whi ch is unsubstituted or substituted with 1-3

substid Uentﬁhdﬁ co%ﬁ%h%‘i@&?ﬂ?@ﬂérkm c%ﬁ%ﬁ%tl&gué ddBle Hohds, afd unless

1- 4al KYI® e under st ood t hat
spemﬁqpifmhfewm,eﬂr@meﬁﬁ fingliudg brih Eisad £ geempiris dso%¥fYict ures or

subst r'FKeI 1H8e§b%ndeﬁ€$3lnﬂ1e§9d|ot‘ thieheediasirsdrmdrsl entheir blavinatggrapleic separations
may beé‘f’ahlaY%f nat l Ot e ar‘ffl 8 i;]p opl;llare%{)cﬁm: ?mggymg %e‘%@olowgclosed herein.

romea esl nat ed variabl e
Their abgylute xtawp{;}@mxm rnembe@temn@g@ by tbmaq—rtay ﬁ{yéta lography of ﬁrystaflme products or

crystallflrQar 1mél-r§ecﬂ1atesaﬂdclﬁﬂﬁ RedRAtikdd, ffokashbay, | withbyrebged eqaraiiend myasymmetrlc

ructures defined under R2. The
center ?fﬁi?émx E?? ‘ftgc?{'gi%"T E?n ‘ted to structures and
subst r Hoksiradsrapneic slixfuesa efithRpompamdpmay hese@aiisd ppthapthe individual
enantidhleYEite folaidt UM sephhios 8diEbe (&rﬂidstﬁt by fnhthb&pﬂbltnom imthe art, such as

the cougﬁ{}é? "‘L%Ea gear I n g:uﬁ,lptgltgl Sto antlolpne?icgl H)' of¥id to form a

I nvention
diasteremyericomKaIre Fallvaved by semacitiag yfﬁhetlrrdl%ld'@é diegiprsomgys gy sigpdard methods,

such ad %ﬁf% %Wstaﬂ?zaﬁ&p&@kﬂﬁit@?@h& aﬂ'ﬁédeinth(IeHﬂRﬁ is Gftengheformation of
loners,

salts qunix%%rt @Pg%%eﬁgallbjoé%? %ufe g geligase ats{e?ome@fg%en{laﬁ‘%s\%%gn be converted to

ente
the purpleesgiotecksyeitraivagy of pi@raddwechwat mlémafThetrﬁ@n\Faer&ug of the compounds

can als%tﬁg §£eﬂra¥2%l{“§fﬁl§c9§‘ b¥ m:;mtb?ﬁbl{l@ mgﬁ%ﬁ@utﬂli@rfg cﬂiﬁyll’ﬁmibharg phases, which
enden produce two Optlcal i soners
me‘h"%?de pell f‘%"“l”h't“éﬁ"d%ﬂ t hat aI | of the possible optical

i soner Alemdtivlasihe pestioner dfia crinppirdanay bermptained by ssregpelective
synthe&él E;:hg?‘h]% %aWﬁﬁrE s@Hing IRRHANF rédebnth BELHsdREoHfigufdtion bl énethods well

knownmtheart hi's invention. The present

As will be appreciated by those of skill in the art, not all of the R10 and RI1
substituents, or R102 and R11a substituents, are capable of forming a ring structure. Moreover, even
those substituents capable of ring formation may or may not form a ring structure.

Also as appreciated by those of skill in the art, halo or halogen as used herein are
intended to include chioro, fluoro, bromo and iodo.

As used herein, “alkyl” is intended to mean linear, branched and cyclic structures having
no double or triple bonds. Thus Cj.galkyl is defined to identify the group as having 1,2,3,4,50r 6

carbons in a linear or branched arrangement, such that C1.ealky! specifically includes methyl, ethyl, n-
propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, pentyl and hexyl. “Cycloalky!” is an alkyl, part or all of

which which forms a ring of three or more atoms. Cg or Coalky! is defined to identify the presence of a
direct covalent bond.

As used herein, “aryl” is intended to mean any stable monocyclic or bicyclic carbon ring
of up to 7 members in each ring, wherein at least one ring is aromatic. Examples of such aryl elements
include phenyl, napthyl, tetrahydronapthyl, indanyl, or biphenyl.

The term “heterocycle” or “heterocyclic”, as used herein except where noted, represents

a stable 4~ to 7-membered monocyclic- or stable 8- to 11-membered bicyclic heterocyclic ring system
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invention is meant to conprehend all such isoneric

fornms of these conpounds. -30 WO 2007/061676
w8006/ 044086 Sonme of the compounds descPCDE2006/044086

herein contain ol efinic double bonds, and unl ess

speci fied otherwi se, are neant to include both E and Z

geonetric isoners. The independent syntheses of these

di astereoners or their chronatographic separations

may be achieved as known in the art by appropriate

nodi fication of the nethodol ogy discl osed herein.

Their absolute stereochem stry may be determ ned by

the x-ray crystall ography of crystalline products or

which ?sréfﬁ‘ﬁ&aéa{tﬁﬁ&l S UnSIB Ak A Sviidl lsigts 8¢ &%drl\/ﬂdlszé?ﬂ frdnr one to four

essary, th a reagent containing an /metric
heter O%té’i% elecgd fR‘WbW? gé‘ti’féﬂ"ﬁ%‘%m&d’ﬁ P SLﬁ"étsr Gl W‘leF iy gheinitgegen and sulfur
heterostame nag ophionhlly Bsoxddizéd) end:mapnmgdshdmyatbm nsyprioiiabigl bs Quaternized, and
: is h
mcludﬂxggg}F al??%fﬁ%?&é]& Egﬂgcgrarﬁ @f@nla QWeSHeﬁE Lﬁfjﬂ Lh sefusc?d to a benzene
ring. Thecheterqeycli fing may emﬁ@clteslabmm&teé@atcan P’aiaé?ﬁ“ét‘?ﬁ‘ whighdesyfts in the
creatich@TR GBS tric@uiRN ERfaplts ofset naaérbg/ycpu E@upORpladk) But De h&nmited to,
azetldlﬁﬁ, cﬂl‘o e&l@ﬁﬂ?ﬂlgﬁlast &rgé?grre b g Q%Ll? \é\?gﬁ érrleé g%ﬁx roz@z plgg imidazolidine,
lmlda@uélnors?s ‘"I"F‘%?@!'P‘b ﬁa}daéqu@veamqo}zm |lseﬁhrem%n?%rrﬁa*!f5@ rlsa?ﬁwolme
isothiaZbIR1ife) ibpkdz0lnd, @dkizoNdiné S‘m@ﬁﬁcﬂﬂﬁe {h@phdlinGhd, ioRikolifie, of@blidine,
oxazolg;ﬁréong %{%tr?gl? ?lgéx e%&%b)é%?%zg mpfl-g)}?c% aCI éjzg)nger 2C gn%})g etrld d‘n% 2-oxopyrrolidine,
piperagifng PiRgriding iy Byrazaliding. pyr a@@ymhctlm pyERlg: wwhﬂme
tetrahyfdestudb Setrably@robA@ R thiamatphblied thdzolile tisNemadBiomeaholine and N-oxides
gl so be separated directly by chromatographi c nmet hods
ttilizing chiral stationary phases, which nethods are
vel | kAbasermihetaroanit, as wied bereimtexoest ywhergmoted rrgpresantpey stable 5- to 7-

memb&éd ﬂloﬁMEl‘iBJ Rel stAllY 9be mhﬁahmai f@yedi’tﬁcg'lbﬁ@ﬁ&é&@ch&’ ﬁng system which

contalrrlsye %1 arg esatls’c r]ijnsglk nrgr V{IH% og Hv?: cg LW e%ﬁt%tba edtn%l%cg 83R1P§ V\g(lklpyl %%%W saturated, or -
unsaturaied, H@has pyridimylygnd|whieh @pf]ﬁte of taatr@odl dhyms dndSeonp fnegthrifdur heteroatoms
selectédrfrd:nhﬂle %’Ec;up cBﬁ)stlstﬁh ot Rf ota€ SRAndQvlﬂzpéjn alelutrcﬁlgp sitd 8 keeroatoms may

stltuents ar.e

Optlon?.l:i% IFﬁ (ﬁ:é %e%r frﬁﬁLg P$r8§? eéerowp gw é)Ptnorgbé ﬁe qvaﬁeagléed and including any
bicyclisigbeipi it whivhany afithb keovefdefingihefeppayalid tmeshiefpset to adognaeot ring. The

heterof:)Q:'ilmlﬂg fla ge shdcHed é%ralﬁy héi&%gtoa.%r@9@5@%@4»@%%&1&9@ fhe@feation of a
0 or as use

stable St oS IR AT SIRp ST Gronps HS S, byt oL g penpignidazole,

benzisgthédolhdreazipgxaZait,lbghzofiran, ibatztidemie, bermethivpheneclemzotriazole, benzoxazole,

carboli%aam@qe %‘r‘in Cﬁifaurp nﬁf&i&ib@é ‘rH'd§§ol@ @P{doﬁlé} m&i@?mg@ d%htﬁmeﬁne isothiazole,
Qnas. O .l daenti

1soxazP{qerPa§ﬁ@{yjﬂd15% ox ?zﬁbe gxazg e, ]é'nthajfazmse Btfm ne, pyripe, ngapﬁ}gléazme pyrazole,
pyridakinegaridioe, gyrianidihg qbyaolleamgeuwlrrte, qendinef quiox@lined gekrkadle, thiadiazole,

thlazofligtgnﬁgflér{éa“dmé Qﬁ%i&e%d;igloghlﬁﬂfs thsltetmél : BL t pr 0|oylent
hosyt " gt samaconegliy spdribieSE breigyed erdiod ey Aithose

compowhdsy hlafeualmacompbsmglsoﬁncv drrdesage formp mdmihtam&mvnth@othe scope of sound medical
Jjudgm uit¥ble k3 o ?@fn‘cﬁ ctt\QtH fentd d&’%ftlﬁlﬁxag %&ﬁ&é‘eﬁfﬂ agfma‘?s without excessive

Irect cova use erelrn

‘°x‘°‘tVﬁf‘étﬁ‘b‘§‘da‘%"dg'ﬁéeéﬁ"'&ﬁf@fhﬁb?rebWB‘rRSWGP"‘E?“BP’ %m&y&wﬁe with a reasonable
benefitZdskaatio.r i ng

As used herein, "pharmaceutically acceptable salts" refer to derivatives wherein the

thereo

parent compound is modified by making acid or base salts thereof. Examples of pharmaceutically

acceptable salts include, but are not limited to, mineral or organic acid salts of basic residues such as
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of up to 7 nenbers in each ring, wherein at |east one
ring is aromati c. Exanples of such aryl elenents
wo p@bods7ohenyl , napt hyl, tetrahydronapt hyl, i PdBDg1006/044086

or bi phenyl. The term "heterocycle” or "heterocyclic",

as used herein except where noted, represents a

stable 4- to 7-nmenbered nonocyclic- or stable 8- to

11- nmenbered bicyclic heterocyclic ring system -31 WO

2007/ 061676 PCT/ US2006/ 044086 which is either

saturated or unsaturated, and which consists of carbon

atons and fromone to four heteroatons selected from

the group consisting of N, 0 and S, and wherein the
aminesn Ial’(%h re c%g:%xrlncg sdfl E a01d1 P%ldg%s %Ll?g?ca@éﬁﬁp&cl&n%(% tg?] gﬁ The
pharmaseutipally asoapialle sala nla:ludeﬁbﬁ traversioaphnopitexje fqlte Ogihs aﬁatprﬁaw ammonium
salts of'¥Bé Eﬁeﬁ%mﬁﬁrﬁih@mﬂa@oﬁe eRipld) %nhﬂinetbﬁe YDrgdhid d drﬁb%‘anic&cxds For

examp&.[ fug ﬁgla/eg?ongp n 8{{18 rs%}psqrcl) u%e th% ¥19ec cl)nlq g:nv\‘r:ﬁan a%g suc‘ﬁ as
hydrochipsig] ltydrabromiheulfuria a@lfmcnﬂmaahgtlam-few 9{«# thedilig;eand the salts prepared from

orgammu%asoefce&“ 9#&;&%{&5&6&@& g@c&(di)b’tﬁﬁnd Reti¢ldeuic RbkkarR! Stric, ascorbic,
pami B St RO Sl e T S 2 e,

fumari¢, o ldeesl lif@hic evethangshfard o eilaine @ﬁ@lfomcrmddz:oispth@mc, and the like.

i m dazght Eé?rﬂ?“bo‘nﬂ’déﬂd' ‘Qﬁsent”sa@&ﬁrc@ﬁﬁﬂ ,msltai@ésrlﬂﬁﬂnh 0d interchangeably to
sothlgzo i ne, . soxazol

refer tQ gnoslzgr? pr caxfnﬁg:al IHBIF kgh}cﬁ éS n%}:eﬁﬂ'g in ?18?{30“1%{ eglzbgfhme&t of the invention.
In suchosrebralimetits ¢he atcmxmigﬁcprmthm‘fb@pd’bwéiamm” atom are simply bonded to one another.

For exgmlgé ah %é%hxy &hoRF%ABI of Be %thdﬂ%%fb&?and claimed herein, where -A1-A2-A3-

links Bp | tﬁéa P?ﬁeci gb?ﬂ,e agﬁ%ﬂgﬁ R %v&xllil? &IZ g% g%%grrﬂ% geibsent” In such a
molecydyyrit i luhdtirsteod thatrA lois boeded glireethycibitieli meisty adjacent A3, i.c. the moiety E2,
resultnﬁ%ﬁrtﬂ@mrs‘ﬁfu%@%‘* -heinahyd EQSQMéean’a shé&m&ﬂfb@ klofiy, partlcu]arly an atom

I azal 1 ne hi azol i di ne, thi onorpholine and. N0
or moigH e RRT<eTVPh{S PO A O 4 4ieE AOFUIHG P& L e other atoms
or moietik@rage moliekkd. r epresents a stable 5- to 7- nenbered

NONOCY Qlhdn thlontodtM 6t tRe pleent BvBRIAGE Gflicf b8 thahive %SF\elphr@d from

pharm?qee}.\écra?lgﬁg(lzelpgihlrﬁIngg—t%q %qﬁdsng;luﬂg)gééqega:rgc{ zg% o?gadlg({?% Such acids include
acetic,Hepehesiifoyik,, bepadid, icahphoradfonicatigit, etbaneswlfoma! fimatrieggluconic, glutamic,
hydrotﬁ"glﬁn: ﬁfdr@éﬁﬁdrgl Qé’tklmn@nﬁctw kn%hn& %ﬁl} %ﬁldgﬁc ﬁ@f@g&u%rﬁgﬁnumc nitric,

rom one our het ér oat ons . sel ect éd froomthe
pamm@rpamtﬁtherélﬁsql@mhﬁ@c éflcqqnc Fulfpre, Sartagﬁ,d:) P@u}forpﬁ émd and the like. In one
aspectiRf thedgentiamntie salisfau citiie} ydostirant, galyochtpic malaic] yhosghoric, sulfuric,
fumarxgxeinq tgr?aqrc a@iﬁg ltt u'?ll Qé ?J&Ps?c&dhﬁét Qe J@%ei%%‘hb&rl@me)éompounds of

cl'ic group In
Formujgh| %ﬁ m&H %#Sq ﬁélug%@s &hyapr all‘#’eﬁ"‘é‘fpé"é%ﬁai‘ % rings is

fused tBXeﬁplﬁSmgQMnWﬂmgn isftheusehdtier mpolnds disclogediayhezamples and
herein aée[g @*1‘1‘{3 ﬁgmﬁg %ﬂnﬁttﬁé }gﬁge%fingént&ﬂr Wea‘itcgmpwdc\bh\ch selected from the

e creat.l structure
group %ﬁbwgf ¢ campngrediasiessd in the fllopng sramplge andpriarmyegutically acceptable
salts theadof hhdrindpeHub Ddiadbemndis thazof.e, benzi sot hi azol e,
benzi s 8 Z fC
B
patientsyeh at ¢ Wémmel meed Afeuch atagenism rompERng thiadapstetion of an effective
amourit BiiZ @bMpoundd Theprebend ivemtionds diradutd theluséef the compounds disclosed herein

as anta(%?msg o?é%llﬁirﬁce]ptso%( 9 %hcﬁ 105‘%&“&@@5 gs?@c%lly%ﬂ%b?%@aﬁew of other

mammgsrcag bp éfeatﬁﬂ/fr‘caﬁréi% o tfﬁwqt@a‘zqfﬁ'ee Pr| WF‘Y ‘ﬁY?ﬁ’é‘O“ pyri midi ne,
pyrrol e, quinazoline, quinoline, quinoxaline,
tetrazol e, thiadiazole, thiazole, thiophene,
triazine, triazole, and N-oxigdes thereof. The phrase
"pharmaceutical ly acceptable" 1s enployed herein to
refer to those



conmpounds, materials, conpositions, and/or dosage
fornms which are, within the scope of sound nedica
W@ e@goerre suitable for use in contact wth thECT/USEN€844086

of human beings and ani mals w t hout excessive

toxicity, irritation, allergic response, or other

probl em or conplication, commensurate with a

reasonabl e benefit/risk ratio. As used herein,

"pharnmaceutically acceptable salts” refer to

derivatives wherein the parent conpound is nodified

by meking acid or base salts thereof. Exanpl es of

pharmaceutically acceptable salts include, but are

not |Ii ]

"osi dudeoBi ibedh g boue s O S PhEARSR53 e e o reament
control gmglieratioq, Rugefucsion of Helrit@ (%%?P%esoréfsoeéer i whighothe GGRP receptor is
involvediinla pSieritalidd oxpriises aﬂmdﬁterlag @ thb patidnk£therbipeutically effective amount of a
compo%né{h"P‘é %H%mﬁ&ln'l% f‘oéﬁﬂtr&% salts include the

onventli onal ~ non- Xl C sa S or the quat er nary

ammoni (e peea¢nt énvertiande fystherdirected ipa methor é‘?rﬁb?jmarfttﬁcture ofa

medmmramagmm BmGRp ¥¢RploRQcGAR) 6 hAfma®y GrdRhEnakCdodprising combining a
c.Qnyv ntlonaaayon .t oxi uer@Its

compefiof B BERGsEir BAFR AT SRR SEPRL TS, 15
hydr oc H]he sibject nymdnmrtwresensmpﬁxgqls ig genetally #rpanmal, for example a human
being, RRRSRTOHAIS, in Whbl fitagBlsth BECbﬂ@Gece@fb@l a&th@tySﬂlldsﬁed The term

om ordganl ¢

"thera;geruggzﬁfé/ r$(i{f(‘<:,=ct1v¢a dmoun é'neanﬁ s 1inounsf og F] gl‘j’b_]eé% cpm B und tha;cr\a;lell elicit the

biologtcak Qramdacal @smqnsq:of aatss@eﬁ, ayseem ap'amb pz:humml thgtds bemg sought by the
researclflﬁé(SI rv@ﬁéﬁﬁﬁiaﬁl ﬁedl&h Gﬂétbxa&%tﬂeﬁ clifgtibh. aAiged hbx@ﬂ@ ﬂie@erm “treatment” refers

voth 1§ Bp et w1 B ion S ARPHARBERR o o W) conations
particularhl in@, patiens hioanpredispaset! tofsuct diRgase aftdisordarss " bond" and

" absentrhe @i "'c@mﬁ@sﬁttoﬂ" Qs ©938 h&RMS inhGHd8A 1 dﬂ@@rﬁbass a product comprising

the Spﬁ-ﬁ{é rlg}%}g etg Hnl 1%4% s;ﬁsntfr gfuélglélﬁ? a?gve tagg}yt q?‘écmcgwﬂlcﬁ results, directly or
indiregtlybfydinwembinafiont ¢fahé specified mgredients is thelspemfiaicinmaintss Sughhterm in relation

to phafhARBRiAM ARGt NE mtéﬂ@&fjto eQEom;@aQsQ‘@HrBducﬁ‘t:&ﬁbﬁ&r?g ik RIvY ingredient(s),
bonded tq one another. For exaqgwp, in cer

and thg, Wﬁﬁd?mf'g shthat ake ynheeartsh: oty pﬁ’ﬁﬂ"td’ﬁ%‘fl‘rf@ﬂ‘lts directly or
indiredyi3t #bm combimpton, AbmpiExalidn of agrkepatidn ¢fanfwo A mors ofl dfeiimgretlients, or from
dlssocﬁaﬁo%ﬁg% mifd &ﬁhé%géa@né%ﬂf&n Qﬁaé,c@bé;%@l r&%ﬂorﬁ e ﬁ,reéracnons of one or

I n suc nol ecul it 1s understood that I's bonded
more c&‘lt]ixeelegxlegletné @ﬁ@rﬁlﬁgl‘gt tye amr@ewlc%gomposglonf ﬁgthﬁmeéefr&; mvention
encomlpzss any e&tipdsitiog made bh adsiting3it dothpburideo fBde ﬁbseEvaeTimen and a
phamaééﬁﬁ&@@ agémgf’abm% wL ' By aﬁ}amm&reuemn%{mpme* t§U4heht e @krier, diluent or

erves cqonnect ot he .
eXCIPI%ﬁt mt l@rcowflgl?lp @gth t}efoggerﬁlaﬁre@?ﬂﬁ gf t}aﬁg{rmgl&m)p %ﬁdﬂlgf deletenous to the
recipieait thegof.or noi eti es are not |inked. Wen the conpound

of the ke é‘ﬁ)@t'ad }{ﬁ{xlﬁttowal' é\d S’ﬁcﬁnmﬁ@nﬁ%rx Gnd should be understood

prepar.e rom armaceutically accepta t oxi c
to meagdqr@gdms A &?‘BB‘?”H@ of MSiYERTIL" AP BT HRRA accogz:ﬂoa%d ofgb% fvention to the
individual hnekbdof tdemenficet i ¢, benzenesul foni ¢, benzoi c,

Canphorﬁllélutl B)ocf"th JoHp fnds & MGI%MJ\;% tﬁe e%ﬁ?fﬂvgntwn as antagonists of
iy o

' uconic,
CGRPgrs@pmr eﬁi‘ety maacbﬁdemomw@ri @y rrrﬁahqdelogh’é?% li"é e art. Inhibition of the binding
of " HUBHIaRe edebiofyind, fuBtiohdl antajdnidnt of CGRHBéo@ptoﬂa’VHr@ﬂé‘l&ﬁilﬁd as follows:

h h 125
« N§4 ?2 F U g\aAe IT lEsz]rg“é%Fiéécllk gﬂbﬁ&dﬁ &Sﬁ@rfﬂrt{lfdl%of I- CGRP to receptors in

C eqlbmpmbrangsi veas cetied ouf essentiplly asdepqribed @ﬁwrr@mn&ﬁ% (2001> Eur. J.
Pharnity 6l 903)BOUAKY; , BriilyCin6mbiah@SPH AE) Were fridhbaidd 8,1 mIf dfbBIding, buffer [10 mM
and tartaric acids. It wll be understood that, as
used herein, references to thg,conpounds of Fornula I
are meant to also include the pharnmaceutically
acceptabl e salts.



Exenplifying the invention is the use of the conpounds
di scl osed in the exanples and herein. Specific
w@ompoersds W thin the present invention incl udeCEHUS2006/044086

conmpound whi ch selected fromthe group consisting of

t he compounds disclosed in the foll ow ng exanpl es and

phar maceutically acceptable salts thereof and

i ndi vi dual di astereoners thereof. The subject

conmpounds are useful in a nmethod of antagoni sm of CGRP

receptors in a patient such as a mammal in need of

such antagoni sm conprising the adm nistration of an

effective anount of the conpound. The present

[ I ' i f.t n 125
HEPES M ?gsggﬂ\)ﬁﬁlggjl%aﬂﬁg)?d/oah%lﬁe Kerudfy %bl‘??xmcégé?fc'&%} rggr 10 pM LCGRP and
antagoacfau %ﬂ%fnn%@afmq q&mc&temﬁ%¢ Bir Byh, thgreesey waat%mpf@ﬁ Py §iftration through

GFB gmsh ﬁbre m&ma{es (Manp&e) thatgad Belanaﬂ&skeai Wi 0159 ﬁ&lﬁetﬁjﬂérﬁﬁﬂine for 3 h. The

filters f 1 Im{ rfd assa \@rztge t41e 11 e were alrd ied. Scintillation
&ﬁe/ li‘éf“éé” ?‘h Enbodimet T oP the Bisg-
fluid (56,148 rivap e@deﬂgnﬁlj thegadieagtivity uasfmphf@él of e ffoermt GPe‘dqarﬁblmtrument) Data

analysmodsrc@h;ed 0By B Pridfh and rtherzgd&a@tdb@nmaéd by SshngQhe @heng—Prusoff equation
(Che 85 5l§order i vvh| receptor IS
ng 7 ochtem f"ﬁ“{l -

o ved SEes adn1n|ster|ng to )
t he patNx%Tw&VFaRE@EPH%% @MID?JAMA%@WV SKavdl(Aeellsfweze grown in minimal

essentfa@ﬂi@&ﬂﬂdl\iﬁ'ﬂf sdpﬁleﬂlﬁnt&m W‘ikg @W&ta%o%@nﬁrﬁ O @NIQL @uta;ﬁh{% 0.1 mM non-
essentfaagrgle;\gtacl nVem s%oqrum apyruv ¥ ?60 um{sﬁn?lt emc{%l?rb nél%é #\g%fl s?reptomycm at 37

dCl ture C anen
°C. 95&dmmidies @pd 8YosC @ tHop cAYIR agsays realiswena o latadi amrél><sl 0° cells/well in 96-well

poly—DlBHﬁEJc§ét&gplﬁ@ﬂ@&tdﬁ@@kmmm% thne1 Pk 6§Bftassay. Cells were washed

r tical rrler or dil ue {_ e
with pif?ﬂ?gasta%rgﬁrfd ﬁrj‘é’g{@g? %aﬁ Z\-leﬁlpées sy 0()I pg\/l 1sogutylmethylxanthme in
serumefega MBEM| for 30 maratdl *Cf dntagxastpiae aédddwnéthe cols were inrmbaged for 10 min

beforeQ:fle icﬂmn%f daRPMED 1%@@9}%&%%%n T aﬁ&iﬁ&ﬂ%%m then the cells were
her apeuti c

washegi ity Hip e Frs AN 14 Rt focor e " Bppgperer's recommended
protocob riaimel dtimadation loverddasal iwas tdfned by obiog)il @M @IGRI: dD@satresponse curves

were ﬁﬁ&%@ B¢ UQ£ Bridoh. Sﬁb‘&»r?i&%??k%e%a@%a&?ﬂaﬁxg tdg%ﬁo Eﬁ}%’grﬂgz‘ull Schild plots
S | |
(Am" %4‘%%9@'6 ﬂ§¥9)c$rﬁlpcﬁa§ﬁaco u@se{‘xg herein, the term

"t r eat REGOMBE{ANT RESRATOR Kiveart @&aRmebaammcessm member L76380)
was sMﬁM&ﬂB{&HC Sprédsiah bydt IRESIH}%Qr ﬁﬁyBlgéctlanéas (ﬂ&ﬂ&!h? QseQS ’Nhel and 3°

ondi ti rticular ati
Pmel fgement Juwin REMEL( elahag@?ssw s 190 L0 K avep gybgfoncd into the
expresSioo Vpaex nIREﬁﬂura% (BRI3 Bibsbienees OlangechydsantiNtieltand emmment 293 cells
(humaﬂ eplwaufetm&ewéussm&c ddig - W@?w&%uh g ﬁrﬁﬂtﬁlﬁ ith 0.5 JE glucose, 1

fired anbunts, as well as’an uct
mM sqam pyravatg pRd M) Elyfaming Sypplepeytsd with éﬂﬁcfetﬁb‘maxe.serﬁmdFBS) 100
units/rhh perdggd o @nd 4 A0 ng/grl suképearty:in, and imemsqmrdlai BRd agdrBSMthemidity. Cells were

subculﬁhl&hbyt @é’arﬁhéxﬂ Wil @5"/@%ps‘irpwm 8l Wﬁ@k' iy ﬁ!BS@O %BE' cHl ARe generation was
ended to product_copprisin

a
accomgigheq éy Fo ga'éS&?caﬂs é@ )T%') oF A WHES] ek ipofe HgPiEgi2 399 (lyitrogen) in 75 cm’
flasksICRILR amkRAMP1tehpression do@strucasvare bo-trassfarey ip equd Larhounts. ARventy-four

hours Eﬁe? lt‘l]a;lssfectféh rtl?eqehy wile dlllu{ég 'aﬁ@%?écMVe Inre&mnc(gmmgch?&] “+ 300 ug/ml

onpl exat1 on or aggregation
hygmwsg? i Lhw ] PPNt Aetibe SoBnEdaY o decienal pigk leneo’ras generated by
single télbddposjtiedintilivigg a EACS Maftagd $Ie (BdoyipeSickifison® &rbwihiifeddim was adjusted to

150 vl ﬁ&*ﬁ?‘%’d‘%%ﬁ‘aﬁﬁf‘> 29{1%’ °“i’ S8 one of ¢ e

pres en i Gelinerprrsaing jecombinant
humaraCRLRARMMR] cergpaishel \ith Pmaxprmmted linha2Vdst BuUffed BShtAning 50 mM
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pharmmaceutically acceptable carrier. By
"pharmaceutically acceptable” it is neant the carrier,
walkdoaeete7®r exci pi ent nust be conpati bl e wi t hP€TES2006/044086
ot her ingredients of the formnulation and not
del eterious to the recipient thereof. The terns
"adm ni stration of' and or "adm nistering a" conpound
shoul d be understood to nean providing a conmpound of
the invention or a prodrug of a conmpound of the
invention to the individual in need of treatnment. The
utility of the conmpounds in accordance with the
present i nvention as antagonists of CGRP receptor

HEPESCE ¥t EBTABMI Q%mgmfeﬁétlﬁquS fﬁ‘&cﬁgﬁd qlhg gé’ll Jﬂcgg@loh Rvas disrupted

art. I nhibition of bi ndi ng
with aﬂgﬁe@m% hama A GBS 2000 2 s T ptg pllets were

resuspemsted iditressnbutted phs 260 M srroshland ME‘eREGEFBT@?F BIbMdingassays, 10 ug of
membéﬁWere Tr{&@ﬁ?édqﬂ' 181 lﬁfldl e%Dm E—P‘f g, 5' rHM MgClz, and 0.2%

nbr anes S carri g 0 Ssentl a
BSA) Efgéé\orlﬁé‘af%@deﬁ“ﬁ%féfb‘r? optaiing {Opfef1 )T E‘B@ §Amershap ﬁ»ﬁ)@gpnces) and
antagohish, TiQséd )was Berinéiated, byrfiriricaneu iR 96-9k 11 GFBal4se Cibératled plates

TN A
ice-coldeagsay butfen (hrmM BIERES. pIBEA) S‘Eb‘i’Ha&'Pﬁ {14t 14 afdadipd thequlytes were counted
on a Tapbunt(Rhdkgaii Bbn-spdciferbinditgivad dleﬁxﬁma{ed raﬁ@metd&ﬁpﬁilﬁilufvﬁs carried out

with tlteharlpgg}eﬂ dl%&_(gatﬁflsc%){st%gl(ég tg%n{n] (ﬁgrl J()Hlﬁx%:ﬁrqgast 3quares fitting the

b°m“¥ﬂ%4dﬁaayﬁééﬁmBPﬁéﬂéﬁ with 0. 5@bpolyethylene|n1ne f or
Yo 3 (Ve FNE i %1 L0, B 08 Washigd iy ee Y i Jresn- WInL,VIIOOé ;
i ce-col d assay buf f ezal r dried.
Scintillation fl UI g(r[]?glgTP])g gAggRQ%% gay\g")t he
Where ¥ i baerved/ XM brrad, douris ttp! Saund cpypieoYimin {sPae Regeific bound counts, (Y
max —|'!|ﬂﬁ1trf) W’H@B&lf]c b&ﬁiﬁ&ouﬂﬁl% Y fila$ isVRS nﬁﬂlHulrrﬁ].dar&Bdf mh%ltib?al A min is the

mlmm&ﬁl é)erce% 1nh1B 1]pn V\fgel r n(}bgezg gq%rﬂ% ][t}% a(pgg?%;)dlssomatlon constant for
the racB@leﬂ?n@fﬁr twafvmeﬁ detgzlmf?sidggi%E@Bl)atIOWP«VEBRECEPTQ?

FUNCTI @E@OM@'@MNTMPM@KJFUN@TWRLMSSMY |G?ell§ﬂw€irerfmted in complete

ess nt| ted with 10%
srowif e L S el b e B G5 g iR s app cvlured or -
19h baﬁrremssaafc iCgls werermidskesio tnPBY pud/thereincai@@durittt ishityitor for 30 min at 37°C and
95% hﬁﬁl‘iﬂl@'lﬁ bbﬁ‘gr@@@m%&@e $drGrhHree3L SVRPLRN GleBiuad I\&Zilat&h 188 Y4vith L-glutamine

and 1 E#,;% Ig({)buglq ){ne?l@g%ui]es\féeeqdfl I\értﬁ > a% g2 concentratloneof 300 uM and
incubaesl fpr 3P injnsit 38°Cs Jreah @ICERPsWEsBAdechio-t el atsowcentrdtion of 0.3 nM and

allowed4b mémea@e £:87°C fob & dhin D AKRF & AW im BRI InIhd\EN1E WhRSARH:d with PBS and

at e- buf fered saline
procestid r CEOR AR AR S0P PSS B TR g o the
manufgetprgris fecemmmpieivid porto@0 (eAvP Q?A’mre@ sciatiag av3assysisms RPA 559; Amersham
Bioscigflded l)%@éjrets;tlﬁ]sé:&lrl/& Wt lo&é@%%@afu@é’ detémien frolpdézi @?Qrameter logistic

e s LR ST AP e eyt et PO

—mmmdorpp,@cemﬁe@ilmmomﬁm deloge.ni nati on according to the

manuf act urer's recomTended protocol . Maxi mal

stimul ati on qver basa efi ned usi ng 100 nM .

CGRP. EBRBALF %rptslﬁggme e8f g lbwg'&%‘em@a lactisiongy antagonists of the
CGRPRedeptor inDbe eforatantsnddByayweeseraldl with 2Kpat 1853 6falus efllefsGhan about 50 LM.
Such a?ggﬁltl)g Hl?ﬁca{lw de ﬁ%g“r:rhrggzroﬁlc@% of(tleé[ éb%é?liﬁd}% Bscs §Et:%ﬁgn%ts of CGRP
recept‘FiECEPT(P Hurrian CRLR (Genbank acceSS| on nunber L76380)
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was subcloned into the expression vector plREShyg2 (BD
Bi osci ences Clontech) as a 5 Nnhel and 3' Pnel

wo e@gmersre Hunan RAMP1 ( Genbank accessi on nunbBCT/US2006/044086
AJQ01014) was subcloned into the expression vector
pl RESpuro2 (BD Bi osci ences C ontech) as a 5 Nhel and
3'Notl fragnent. 293 cells (human enbryoni c ki dney
cells; ATCC #CRL-1573) were cultured in DMEMwith 4.5
g/L glucose, I nM sodium pyruvate and 2 mM gl ut am ne
suppl enented with 10% fetal bovine serum (FBS), 100
units/nmL penicillin and 100 ug/m streptonycin, and
mai nt ai ned at 37C and 95% hum dity. Cells were

subcul ﬂ%@%g&%g}ﬂeeﬁ%mﬁ]ﬁswrm é’Q %ﬁ%ﬁkﬁﬂ&ﬁo@cﬂs@bﬁ Qn{ﬁgomsts makes

EDTA in gener at 1 on was
them ugefebphgrmacnlogicphazerss fargorders thatgvdved iRy TDRINARF e3f aggmals, but
particuldglylih Befegt am ne 2000 (I nvitrogen) in 75 cn2 fl asks.

CRLR at}% RAr{I\@%m S &r tﬁe ¥ se tﬁ‘ngglft}on \t>e:s'l.|t¥f§§;?xtreatin,‘i}ﬁ grevenﬁng,

co-tran SF our
amelioggtingr contraliigg e@teii-mna the rigeof ape\pe mereffithy folowing conditions or diseases:

headao‘i@‘l rﬁfgﬁhf{eﬁ clﬁﬁgi Mﬁﬂz{oﬁé CBMchnd'ﬁEﬂélﬁmy]be B63Qadhgy piin; chronic pain; neurogenic

mﬂamfnyiﬁ?lba goxx ?10 %Jartlﬁ%%nn%/e ‘% f%g j)q Ia%b%tes non-insulin
depeﬂ@l“ﬁ@h@*@@h‘?““ﬂép’é@“ﬁ" éﬁo‘@ﬁsl 1“ﬂ?ﬁg‘a§°‘FA ‘% htoagléals’apeﬁeacﬂvﬁya

asthmd; %&:ﬁ(oﬁp@s Ipiatswithdrava] @ dioiB Ghd+Phine 1caglcbi:Hot Badhes inkidh and women;

e g S BB Sl o b s

diseasesx m@mmgsutaeecalﬁmdﬁaﬁt skithipsensoCRERARARPhemar e flameptery bowel disease,
irritabM/ bbbleP R, ?@f 101€ 8k ESthétoR@ N RSthathity bR lirea@i b el dhgdDY antagonism

ottt RLORVB ST RO EhaPR oy
includpginigeinsped suger headachiesrupted with a Il aboratory

honogening @ﬁb @Jﬂ dorﬁ B4 drd G@eherlisehdl P9 Qleﬂloﬂ orl tﬁ@ﬂ)t@{'eﬁltlon treatment,

conSRAARE of B 5 A BB Sl i

bi ndi nJhasskigs cor&@oungs ot furthenbsefid as a wethed ifordhhprewatipn treatment,
controi- ameh@aﬁgd Qgrehbgtfoﬁ lof £i0otEYe HERERntitdd Gisdases di¥rd¥EGhd conditions in

bi F?h é‘? or 3 hours at roomtenperature
com ‘E“B}?Pé’f G 28"5M 1251 - hCGRP ( Amer sham Bi osci ences) and
ant agoril‘tstcomﬁmdasfsiay pigesnt invemtianahacbelyped inlcombinatben with one or more

other Jrh songln: t?e@ﬁﬂ\?\lrt] |a tré%ﬁghdﬂ @&?iroi 'a%hoxfahl)ﬁ oF reﬁhéfé)?/%f risk of diseases or
conditygp %ﬂﬁw P B | SR S v ygeher the combintion

of the diugh togeiher o baferas saye Hififcfies thad GithrebdkigRkESe. Peth7other drug(s) may be
admm§?e|r&; 'bi/ La%dte%hdflh o dm¥&s c@rqgl%gly%@éh ttth%fol;)I @B@& Waafl@ously or sequentially

pcount ( Pac n- specj f bi ndi n
with a\ﬁ&%‘l’a‘é’tdé’rf HFPW@H& DndRe cafgeauwg‘%ygwa hisaselonteagopiigously with one or
more athédrhirigseca ﬁlppaatoemmadcmitah iromitdussgecfntm ¢ditdining such other drugs and the

comp&.ﬁa sm,%ﬁia Ihy ?én%@ ﬁo@@wwg@ﬁmhﬁm&h&mmﬁd ihd1hherapies in
bound ttfi)oteeu n bel ow Yid Y

whlch\yhe cq%poag(d e rﬁnﬁu F g ?ne Oryigre othery rtlgF ar%gdmlnlftered on d1§erent overlapping
schedildd, ]If)@-a%b cbntdifiplpted that wherDused fin éonlf&ma(tﬂm withkRae boinaleaiter Active
ingredgéns, gw c E&ﬁld¥ ¢ the Egﬁ&rt Yn%gntgjl\gngwg rXW 1hg°-re<§1%§4n Yy be used in

non speci ound counts,
lower dlgges thay WieR gachds %ﬁﬁ% singlyc Aﬁﬁ?fﬁﬂ‘gl?’oﬁﬁtl’&am%‘f“t‘ﬁ%lf°{r‘§° tifgs of the present
inventiih¢uda thedediedd toritsiliohé bi 1A6re othel a¢tiva ingsedidnts, imadditiouno a compound of’
ey cent i nhibition, radiolabel is the probe, and the
d'is the apparent dissociation constant for the
radi ol ifpaseenirde: therpsesepicoprorndsgnaydeassd R cenipgetiop prith an an anti-
migraa hgdn@isleiNas¥R@Imin®EMidsdihydroergotamine, or other serotonin agonists, especially a 5-

Form
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RECOVBI NANT RECEPTOR FUNCTI ONAL ASSAY: Cells were
plated in conplete growh nedium at 85,000 cells/well
WO 200908626 | pol y-D- 1 ysi ne coated pl ates (Corni Pg/US20d6/044086
cultured for - 19 h before assay. Cells were washed
with PBS and then incubated with inhibitor for 30 mn
at 37C and 95% humdity in Cellgro Conplete
Serum Free/ Low Protei n nedi um (Medi atech, Inc.) with
L-glutamne and | g/L BSA. [sobutyl-nethyl xant hi ne
was added to the cells at a concentration of 300 M and
i ncubated for 30 mn at 37C. Human a- CGRP was added to
the cells at a concentration of 0.3 nMand allowed to

HT,BmB %Hgﬁtﬁﬁ' Rhmpié guﬁlﬁ’(hptin rﬂaﬁttrqﬁgﬂ %Blnﬂfrggﬁpel%lbwl aﬁn‘hbﬁ’fﬁtan frovatrlptan

I
doniR AV POt oA o e e AR ey Sl b s
LY3348C¢;er ¥clogxytgondsh dnhitatoufsacit asracselestiveanyoloneypdexieRrintibicn) for example
rofeco£19%1c%%% géléc%gb §zﬁ5e%§ﬂb 130 gzﬁﬁ&ﬁ% §¥1§xtn @t@oncﬁ?ﬁﬁrﬁ él?lammatory agentora

rsham Bi.oscl ences € response curves were
°yt°k"tﬁ'%‘PPr§65“¥r?d‘“r‘@ﬂ@“W%‘PU@G‘HefOé PHATHRIGIWIER & FOPOHRg APl dprofen,
ketoprofeqi feddpeofed, inbpragerg aldbinettladily, shilidaehiElbticdin, pirexic{ia, tehdxfcam,
lornoxgcar('nxéeqc)rmac tcgiola%rggi%n%mc abifl SrRchf n ac1§i %?’enagilc crga%.goc}fenamm acid,
response Cf n n response 1 on %
diclofegac, °§‘|’R5‘b7én aP?'FOB%tr"t"f‘PCst‘}"dcﬁ’ nalpﬁ@t%ntﬁ@g% §ta59rcqm,éolmetm phenylbutazone,
oxyphénbhiagmiendjflenisditabslateadsAetinedrtsyifasiagine agbme k& odflutd@rticoids.

f e G . .

Slmllaﬁ {n%@&%%o@(gmg bg g@rgl?]n%?%%% Q/Pﬁ gn g?‘a{%\é% sgrgl z%l%gpe}g{xr aﬁetmnlnophen,
phenacgtin.denipnyli safentaail caethasione mestylemethadol, hyprenerehing pr morghine.

the co mddiﬂhdﬂlyi, theypS@e@TomMmPoBYS ﬂ1a§ b6 uakd iR EhuricE6 R RitR &R interleukin
mhlbltor3 guc}??ﬁp glg 81# ?17l6iﬁﬁ)g{r ggriﬁgsl raie\c/:e n(? 6an;|;g mgtbi' N )tié{np%%ﬁsepitant' an
Nm’*aﬁ‘t‘&@ﬂﬁ@f‘m%agoﬂﬁfe bgrslgkigin- bwmméaraggvatam agaeping Al receptor
agomsf Qsodlinm@hslakeBblbéirt, forvkampr lﬁﬁﬁﬁgine dmufsmfesagaﬁﬂt @eh aaaiesomethadyl
acetatepotf* etlpat%ylt ac(é‘t%nflg gﬁowgenage ltnﬂﬁntf);r su?chc O Oltllrblt%r otf 5 lpoxygenase an alpha
receptesRaiAEPistnigr exagnle inderamim gn a'@bch@ntm a;ggm@ts a w@dumd rRgepthrantagonist; a
renin lﬁﬂlBllforpif gr@ﬁh@'nﬁf B MhibRtoRfa stibkeark® b'aﬁ?&@é}?stmubﬂz@lﬂﬁar@igomst a

rai.ne;..cl uste

norepi SR e VB i Py1gb A A B S P AERPERTE Spaldepexide nd
chlorazepatergeatiornin SHibf tegentertantagoristel dpirfd| agomiets owoh ap apdeine, hydrocodone,

tramadog Uéﬂ%?@oﬁyﬂ@h@and%aml Ah mmﬁiﬁhag@ﬁ‘ﬂs{‘ antdARe b sotentiator; a GABA A

t di | a
receptod' “%0(9}'%30(3 ore @%ﬁ?@ﬁa L g?, flhlp’ll, Plicgt.lm%?%?ﬁ%/s%sog l:QIlgomsts including

mcotmlqylp@qcp@ag agqnlqtyor antagothists;; a sslrolive sepéqen supld mhibitor, for example

fluoxetifiel PAHoMRE, sSHAHRME r@iﬁloxéﬁ}fepgb'cﬁﬁoﬁrgllne&%n&ﬁpran‘ptan fuhtﬂﬁﬂ%?sant for example
er mat |

amltrlpéaﬂElgprhoga 1PpY @c,r%?rgllpﬁm}l? Uﬁ)grangﬁ? At xag me d%xepm protnptylme desipramine,
trimipramineoetdppinteminei a/ keukiitdagantagomiti for emnmmewluh@uomﬁﬂukast, an

inhibitSUfANEO H§ndé 6ﬁaﬁ§§bblt&@frahé@§%§9wﬁﬁ%xmd eryt hens;
infla irritabl e bowel syndro

I S
cystit %ﬁ% é‘reéf‘}’féPmB‘b‘ng PR he e 4t copyrehen vitk ERRainegton inhibitors;
neuronpk c{cgym ehbnbyl mcatggml@mcn@fmc@mlmmég{&@pin@ﬁ'gsms@such as LY293558; sigma

recept@qggd,gylaggvit;{mgrgzance is the acute or prophylactic
headache, including.mgraine and cluste

treat

e adae o, e Bt CaBP g Bt HOLR ot PRI e £t Afatpids other than
ergotaralnﬁBhd]dxdydrocsrgothaupr fov exulin pdhergdnogiden@pdnovinepnéthylbrgonovine, metergoline
ergoloﬁrﬁ?és&lg{eétdli%roe%ocgﬁﬁgq1h§moaéoé’rfs§1lﬁz gfhyaxlagrggtl:é&ﬂi%e(ﬁhydro o-

di sorders and conditions not
ergocryptine, dihydro-p-ergocryptine, ergotoxine, ergocomme ergocnstme ergocryptine, o~

2

ergocryptine, B-ergocryptine, ergosine, ergostane, bromocriptine, or methysergide.
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The subject conpounds are further useful in a nethod
for the prevention, treatnent, control, anelioration,
wo@roormescs i on of risk of the aforementi oned di BERESRN6/044086

di sorders and conditions in conbination w th other
agents. The conpounds of the present invention may be
used in conbination with one or nore other drugs in
the treatnent, prevention, control, anelioration, or
reduction of risk of diseases or conditions for which
conpounds of Formula | or the other drugs may have
utility, where the conbination of the drugs together
are safer or nore effective than either drug al one.

Such  ol\de#iofAIHIhS ordtBiit cgﬁpo@ﬁmoﬁfg ﬁge@‘#n e urRtib Pt a beta-adrenergic

antascfouelsEmlab APy U SEUARFaPIoP oGpEIok 2E8 it MO inbibitr,

for exammplampienelkine;\Afrakcign clompellbhatkert fdFexamplaflhnargingsditliazem, amlodipine,
felodtﬁr@"ﬁi‘é‘m@ ﬁ%hé’ nihddipifd) forRérizidOVka O;%heﬁxféiﬂﬂﬂé or frochlorperazine;

r ma eutlcal nposj tion |n unit dosage form
neurol 1ﬁf sye arﬁg ag@eh'xeoqrﬁgqnda}, RS hlomgrazing. ¢ Wme gfd quetiapine; an
anticorvolsant|sach asitepipunetes pordchmidd) waedrsat, ichmbersatlevairicetam, lamotrigine,
tlagablhg' %Wntf@%re%g&ﬂn o ﬁivylg?oek R&SiaR! zﬁlsan'tlm nglbe LR as an angiotensin II

ound ornmul a one or nore ru S
antago i o R Ip B PR <5 RSO telg@mm dgesaptpn, medoxomil,
candeshitancdng canesdranpilateat] ah hagiotaltin] atsR@nist) ac oigotarasin @verting enzyme
lnhlbltw &bn Qﬂ?sn‘gﬁ)rlmﬁﬁa&h h(%'i)t ?HI Ib(\-,[t?azeﬂrﬁ g:[u gﬁ?héﬂng%ﬁlglr, ramipril and

oun S he pr sen 'nventl on’ an

tra“d"]ée'i’lr O bci“H{j‘r“@b‘P%‘ﬁt"’é"%ﬁ' e used in |ower doses than
when edbépiesentis@tp@indginyy beAwsed frcionfyinytiont wieh a potentiator such as caffeine,
an H2- 91“ oq%@ %Hﬁétﬁi%necgmﬂﬁlﬁ érqgh%ngsfluntl ﬂ?dr@%nﬁé%’l{gooﬂg@s‘f%n‘? tSlllc?ln

I nc ose that contain-one or
oxymefage{inedPRIMPEIING. RaRidar! e ory leeetazolipprpeapthetdring or Jaypiogory-ephedrine
an antifesiveesuahps @rarhipBerp) bﬁﬁﬁﬁ;ﬁenﬁm&pﬁ dextforieor fian LSdidretit; a prokinetic agent
such a&rﬁ%&b&i@ }rﬁ‘g‘{é aon g&gf)%ﬂl a%&%tlnﬁ]m Q&%eﬁgtul%ﬁaﬁ‘ Ll'sta%'ill}e sugh as acrivastine,
amtad'a@oﬁpglpglph@@pfé@mm 9roalpsemra317nwrtzmemm sfrlerphemramme clemastine,

dexbroR(phériarOD & A DEfhenirbbhiBe, |dEiﬂ@ﬂ]Wdemmé beﬁ%ﬂﬂi@' 18ratadine, phenindamine,
phenir&%gggjﬁlélght%fbxarpﬁlr o}ngﬁlg}ne p?/ dlmnjl:l{lé ‘PertEl nadme réprol?clme phenylephrine,

phenylpjopapolgnype, er P%?usoqﬂﬁq@magﬂm msew@mpasndsnlso 14 33 Ysedriel cepjunction with
anti-entetitl | F agonl st such as LY334370; a cycl ooxygenase

: 22: B: arﬁcu Q‘lg)ag)sl"e Sc? enﬁtg 4 érg%n)EI Cprgst% %gglg’rlegis are used in conjunction
with are:@meemlw aggat %b@?( i %gmmlpapa@bydrwgqarnmn, a5§-HiTp pehmist, especially a 5-

HTlB/uﬁigohrst ﬂf ba’ifﬂ[ﬂﬁr@i%a@@ﬁm nﬁlﬁtr@tancéﬂhﬁmlﬂﬁn SRS %lnﬂtﬂrlptan, frovatriptan,

domtrlgtaltn I%1V1tr1pta1%)u { O Eery ta ﬁnc{ 6thefr 5F ﬁomr*n%ﬁ)gﬁso?rgﬁ cyﬁlgngy&%%aﬁe inhibitor, such
asa se]eﬁﬁ@@glhwgpﬂasg@ Illilh1'€l§3('5’ in m@l’[tlg)(lp(; aefecopiby etericanil, celecox1b valdecoxib or
paracoki®NOXi cam | or noxi cam ketorolac etodolac mef enami c
aci d, Cl%Legﬁnlﬁm%%s d ufegaql ag toléeﬁgnic A .
aci d, df l°oF Snanations ielde Combinalions ol a gdmpeund ptffe present invention
not only avithi ome pWeactive pdrdpqund dius plee wightwo bohamtother active compounds. Likewise,

compo@rhﬁ Ry {@%@Zﬁnﬁveml&%\hw BOREl FZbindtioh Withiofak drugs that are used in the
e, ols azi.ne .or sul.fasa

prevem.S on %rfsacglgrét’ocr: ntro orag?rh,loi” Eld}x 1or1t %élslpﬁfst?%%feaéﬁr%é%%ons for which
Compow‘ai,? OB@Glelsweeh@dawsdfula ﬁUdnethgsisugs nsaydie admirdggid, iby a route and in

an amoﬂﬁt&ioﬂiﬁcﬁl@plkk‘éﬁl there@&@ %ﬁ%p@rané&ﬁWXé ueﬁ’tﬂlfll? VT éompound of the present
bup renorphlne or nor phi

dol,
inventigny d%?’b‘h 8‘?‘?9’““5 ﬁéﬂ‘ﬁ Pé%‘@ﬁtmveawda HEFS cRBlgMBRranRouEy “ﬁth one or more other
drugs, & prgrmacsutical cowpdsitan comiimingeuh ether duindsbin hdiitionsta ¢l @sapaimd of the
interleukin-1 inhibitor; an NK-1 receptor antagoni st,
for exanple aprepitant; an _39.




NMDA ant agoni st; an NR2B ant agoni st; a bradykinin-1
receptor antagoni st; an adenosi ne Al receptor
w@g@nioste76 a sodi um channel bl ocker, for exanplBCT/US2006/044086
| anotri gi ne; an opi ate agoni st such as | evonet hadyl
acetate or nethadyl acetate; a |ipoxygenase inhibitor,
such as an inhibitor of 5-1ipoxygenase; an al pha
receptor antagoni st, for exanple indoram n; an al pha
receptor agonist; a vanilloid receptor antagonist; a
renin inhibitor; a granzynme B inhibitor; a substance P
ant agoni st; an endot helin antagonist; a norepinephrin
precursor; anti-anxiety agents such as di azepam

presen@lnpéxﬁgo‘flll@ﬁpefeﬁgh OAQ&O@&!S@9 Xthg gha@r“gceuﬁpall 95@&0%91%?& the gresent invention

serotonin recept or ‘ant oni st
mcludg H’@ﬁe tggt a&gd:é)plﬁg) orﬁy)a F@%@Bﬁ@ctwq 1pgﬁglsxgp, in addmon toa compound of the
presendimxéntivpr opoxyphene and febtanyl; an nd uR5 agoni st,
ant ago r’i'h§ 1-\»/e;:éﬁ'lt 1%95 %P {lﬂe%t)rgétmn% o %réen 15\9&8&9{0 the ?ther active

modul at or L
1ngred5ﬁt(%)g6qy @Tvgrlgﬁ ar@q@”ldgp@dlqgep gmeffgctlvmd@gﬁ qfﬁ:éch mgredlent Generally, an
effectinti@asalof gdch waly B8 uskds Tads, &fi‘tea@ﬁﬂlb Siligen a&oﬁ@bﬁﬁi dfvie present invention is

combxicl'e%rﬁho%ko%é 7 ue% ?h \T/elghq r!ﬁ C? oqrthe u:iomﬁ)oundfjl gﬁL? ]‘;J‘rlesen}:’I mﬁ,]entlgn ?d the other

escCl
agent mlkwarﬁllrawgeaﬁoraﬁbwéﬂwé &pabout k: bQOOeszrafmm ebout 200:1 to about 1:200.

Combia#iidn iop4 ¥rhpt@ind BOhe rpl'd@&ithﬂ\féﬁtlmfdna [BHRF adtive %gredlents will generally also be

within &ﬁg ﬁ{)l%ment(iednex ?{gltggfb%(m e%bhnga% Ielpﬂectp %E Xch ddfive ingredient should be

usedIeukotrlene ant agoni st, for exanple nontelukast or

zafirl wkagh ,coﬂﬂmaﬂlcnﬁltl’ﬂi dogfpo@id &¥ithe ﬂ)r@seﬁi(ind&ntﬁﬁ afdlother active agents may
the synthesig of .ni tric OXi

be admpmlsgered separz&elg or I n_gmctoon Jn e(gdl (t:he dmhrg% ragﬁm mg ?rH: Efélbmt may be prior
to, corjcyent jtas AT Mbmqymfd? ﬁ*e admenisteatiah Of:%tho‘l agmtohanﬁ #la the same or different
louwgbkgﬁmﬁﬁﬁmﬁmch as civam de; AMPA/ KA ant agoni sts such as

LY2935 r tor ag onj sts;

A so. - ohs oBPeRE: EhFBistiu B Rl gt o Py et pemerl e
mtramwcvhr,enwn@hk?é,l infraven@ishiT V. tilkteagisteprad) ot estiom er ifigion, subcutaneous
injecti6h, Y HhN&1tY 8} MBalBon E;S?Ey, %Kﬁmhﬁnﬁ r Q&ngﬁmﬁgua@ r(ﬂ %b%ﬁ'l Rfates of

admmg}3 ?ﬂ;}él:, éﬂax ?é k%gtedd i:l]ﬂ orlégg?eél&s,rlp gllnﬁgta dosage umt formulatlons containing
convermohyldwooewgoplraypacpenacalldmhgeptableasaereg@ edjypintsredd vehicles appropriate for each

route FaNeHi Srafidh. %Q@&HEM@H tHe trezﬁlrngﬁ)ctoq XJaRR-blRHSLLRNAL tife:compounds of the
OCrLSLin tine, a- ergocryptine,

mvmﬁfgge" Al TW?‘ E i ne, ergostane br omocri pti ne,
or net Ahs ehagmde:utlezﬂ 80M®Smgf®6ﬂ.€6amllﬂ§?itldﬁwﬂﬁ/@ﬂlﬁ&ﬁﬂs of this

inventioH GalicBmhleNtly B@Ere&rn?eﬁ%‘ Hos%@ém%% ai®haPBe peffled ang' of the methods

e g T A
associgtiod Withah¢ ¢draer vehi @ nitithieb bheowsr, moré MCemampgredlents In general the
phannmgﬁk%ll Qﬂﬁslt@n§§% Héﬁgﬂeﬁ B G&%m@} th‘iklﬁﬁmatgl?'r rlﬁéiﬂ ¢Sctive ingredient into

unar|2|ne em I ne,
assomfmc’wlm lyid sasier ﬁ% gy dh‘i“i‘ﬁS‘cfPE‘i‘ pRstier e 314 e, if necessary, shaping
the prodectam@itie desined fodnydativn, 1o thephaaircarntisarcampngtion the active compound is

includéfiaQ |a§n9£ﬁt%§ff§%htoﬂ§oﬁc@%%@élRag'effggt(bggﬁ {hg‘ﬁlrocess or condmon of diseases.
rOC ﬁ% erQZIne . h QrprOﬁHZlne and quetlaplne an

As usel] ey g (1B RPMBORHPL &5 SHREARETOMPREYA WS cHpemprising the specified
ingredicon a0 the spdcifiedanmoets Satwelll a8 sy pxro.dmﬁw&nfih résaltg) idireglyn® indirectly, from
combuﬁétn@g @p{h@ @pecﬁﬁ:@?pﬁmlérﬂs mgﬂoe%)gbﬁilea Qlfntgl val proex

sod IUWk an ant ertensi Suc as an anglotenSIn H
ant agorfeph a“PB‘ie“E%’é RYPROSItiES Fent3ining thegtiye ipgredient may be in a form
suitably firaadl tuay) forepnnplay dsasblett, elonhes Alokenfes, AGUPBELTToAR suspensions, dispersible

medoxom |, candesartan and candesartan cilexetil, an
angi otensin | antagoni st, an gngiotensin converting
enzyme inhibitor such as lisinopril, enalapril
captopril, benazepril, quinapril, perindopril

ram pril and



trandol april; or botulinumtoxin type A or B. The
present conpounds nmay be used in conjunction with a
w@oaoenticaé or such as caffeine, an H2-ant agoni BCT/US2006/044086
si met hi cone, al um num or magnesi um hydr oxi de; a
decongestant such as oxynetazoline, epinephrine,
naphazol i ne, xyl onmetazoline, propyl hexedrine, or
| evo- desoxy-ephedrine; an antitussive such as
car am phen, carbetapentane, or dextronethorphan; a
diuretic; a prokinetic agent such as netocl opram de
or donperidone; a sedating or non-sedating
anti hi stam ne such as acrivastine, azatadine,

powde.fg%pgﬁqaxeb%ﬁhk%ﬁ%maon@hmbm ééégﬂl&eor pblongmm @Bmpositions

intende; B’I (H‘?lolfsg Iﬂargg IIIPF 8??7;)?% g‘g%s %ﬁfﬂ}’ m E%%{}lt ?ﬁll’lt] or ‘the manufacture of
phanndcgrtgpalacdmrpegtlgksemd puj@momosntlp’(semyrcanianmne or more agel’lts selected from the

group &hﬁmﬂgtd? |sQ¥&£ﬂ1£§age9t§ oﬁﬁ%}hﬁ’g h%ﬁts &Y&Hg%ﬂérﬁ?and preserving agents in order to
terfenadin trip

provide;pharf)pqshty X 81eﬁ?ﬂt ﬁ%d pad?talﬂg B%Bi‘fé%‘l’f@d F?lﬁl‘éts cqiffgin pheRetiyg ingredient in
admixtoemituragosit pharnmyeulieallyseckptablecxxajpienttwioech age siitable for the manufacture
of tablér'wt'fhegggzcll&&ts lany Be ﬁﬁ@iéﬂﬁi‘l’é %&Jl‘tydlﬂél‘ﬁg %ﬁé}ﬁg CQMJ:MEW sodium

carbon:gﬁ,t liagr %Zgagc%lwé %ggﬁgmte ors%rélrepngg eosgllfageo%%#ﬁgg%z}n% dlsmte}grgtmg agents, for
examplgj doynlstaeh gutatpinio eid;cbidiff dgeagpfor stamplesyarch, @elatin ar &vacia; and
lubrlcatﬂg% illg 9 Qﬂn‘?ptlei mh eB%tske%mtf rs‘cear?éjm &J tRt 2 the tabltets may be uncoated or

nar rlptan tan etriptan, alnmotripta
they may bg coated §ﬂown tfalmuﬂlqu [fﬁ geﬂay cg@\ptﬁgraﬂ?razﬁldﬁaorptlon in the gastrointestinal
tract arrdi thaxtly nsrbenﬂ;a a susthigdhetiorseveoh tonger peejodhi Bdrexarapld, satime delay material
such asc%iﬁl[ Woglga@a?&e %pgkﬁér%%stea‘?ﬂ? Ela 8 elﬁ%]%féde GIthey ﬁ-xél alsp Be coated by the

0 enase-
techniqueAssEABATLn el ScRsiamts, 432 WBE P05 andhabiciite forppgimotic
therapéaiio v 12O ool itasd. MOlaliEBletmidyi alatbie dtrsnuliftedbfoe ipalistel release, such as
fast meq’tftalglgg oP{}vSi%?Q“IagldI}é&va% Qeﬁ)letpgxt fﬁ& Qlksl‘ol%r k ijn one ot her

I ve_compou nor e ot her
act i ve%@ﬂ%@ﬁﬂﬁ)r oraj k@/wwlso Regrprsiing as kprd g¢latimeapsep wherein the
active in@i«éﬂféht i@ fhiga@lviklCan isad sdlid dimaim foa kxadipla)cilbiut daddonale U@Rium phosphate

or kaolg %f as% & %lé]?é?g c!g)gu ltegI gherte :Qc?lvg mﬂedleﬁ?{s %Q%! it wgi{ep J)I‘r an oil medium,

|on | Sseases
forexaewiﬁﬂe@ww Figrd paradm, odivedilnds of the present

i nvent lAqneca.rs eusya&idﬁl; coxﬁuﬁ ltheQdctied mﬁk&ﬁags mlm)mhere W1th excipients suitable

for the mana{z]i{:%lre faaﬁeouy susP]et'nsmnor gucgl Oel)jcélple%s are sus endltng agtints Yor eﬁample sodium

carboxametbrﬂﬁﬁlmedﬂetbﬂeelb-ﬂfés,éwroxmm mqslwlcel/lhbﬁe QO@BW&W polyvinyl-
pyrroh&ﬁne[ Elﬁn Ragfaith ahmgiﬁ.m hda0ia; ﬂlSpdﬂﬁﬁgjoerOdﬁﬁ@Hg@ﬁta RRY BS b Yaturally-occurring

phosphW{lctie for e?(argli)]lecl:eocht 1gi (%r cr(])adegla%tl%)% d){ d%ctp ?ﬁnméﬁﬁgrtle & thh fa% acids, for

examp[efp@ly@@yml@dm Stefaratd; or coglgex\pglmqqh@mgg‘p@ylene oxide Wlth long chain aliphatic
alcohol3Gbr Wﬁ&%@&@thyﬁh&ﬁ@eétaﬂdn\b@ B&ﬂd@ﬂsah&n ﬁl’oﬂfxcﬁi &fafihylene oxide with

partial egtgrg rdgrlye%lf}{dm {apcg 2l Q Cheligtl lﬁ Aeh &3 %oo%%e}tf\ A% <3 bltoﬂmgxhooleate or

ent 1 nven ose t O contal
conderxgathwgdl@tswéptha@W v>ed¢ wgh ée‘itlélrﬂs?rs derivechfiom ifasty acisis and hexitol

anhydrﬁQm%n@fe ﬁoiﬁth %s s&{a&aﬂ RYRIldaRN ThIB@JeW@é ﬁb%en&ﬂhé #ay also contain

one or reserva go l etll,}g gsenrt I InV§ %r a ore colorin
5’8f ‘?/8 rYﬁ ‘F S’rﬂarntpsi bEPVRYy B AR Tﬂ & ‘Hd“ &

agents, qno 1ot mieee ffgvbang ¢g¢9wd@§@nebr warerswieetgning pgents, such agpughdsy or saccharin.

an ef bagthype nmena?fbeffgfﬁﬁléﬁ%dhﬁy mpeuaﬁtg the H3tive mEIQBlent in a vegetable
oun Q e en Inven nitLs
oil, for AP SRl E1h SHYE T MiEaHL o PR EEhin § BHAeg 51 Spglies liquid paraffin

The oikyonyrongionsghay dwetaprae@@henmmmnt, farexamplt heesokidrard paraffin or cetyl
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agent will generally range from about 1000:1 to about
1: 1000, or from about 200:1 to about 1:200.

w@thiossté ons of a compound of the present i nvROL/USIV06/044086
and other active ingredients will generally al so be
within the aforenentioned range, but in each case, an
ef fective dose of each active ingredient should be
used. I n such conbinations the conpound of the present
i nvention and other active agents may be adm ni stered
separately or in conjunction. In addition, the
adm ni stration of one elenent may be prior to,
concurrent to, or subsequent to the administration of

alcohoDt Wet@g@%géﬁ% suchnRg tlibls@s& hﬁ'thsa’%ﬂﬁs Qﬁd ﬂzivfof'lﬁg ﬁg'ghts & We&ded to provide
nEstra
a palatgble %Pa?" Freﬁaratlon ”ste r?ogl?@ eraa)b pangTveg Bg Fl’gr??glltlg? of an anti-oxidant

Sllchaf(@mglbwaﬁdrnranuscular |ntraper|toneal i ntravenous,
ICV, | WigpRfsibi F6vdtrs dndigfimluled Buitiblel 19f pepdRtion of an aqueous suspension by

aneous ectl on, i,nhal ati on
the ad EHH LG 5viae B it et i il IS edtng agent,
suspendmgtagent gfid onechrinmire presdriatives rfliitably disperbing nuvettieglageatsaneé suspending
agents @fe Jx@ﬂSH“&f by th&e%%ﬁc@qﬁ&tlgmgvél nAJdltﬁ(QlEfT&ucg{lén@? Folr >?xample

i ni.n onventi onal non-toxi ¢ pharmaceuti ca
sweeteﬁ‘é‘@e@ivﬁﬂf‘ga'E’;‘?Dll‘?rH‘rg?gerﬁﬁ Ay gfede QFFde’\Fehl cles
appr opThepkarfaseutisad kompayitiocas of thadhviemti@itmat dl@rbe ih the form of oil-in-
water éMlliibhs0THe ‘31151 ?ﬁas'é RS HEBRREb1IVEI, %x@x%ﬁl@ @h?é&bd‘&l :ﬁacﬁmﬂeml or a mineral

o, o S Al e G oL e S o e vty
occurrigg gims.Sor @kinple guin 4cheia oogPo tiagisanl, rhtirdlly-dcoMein bRskphdides, for
exampﬁaQBy gEHne ﬁutﬁﬁn ba‘?ld QEt@é %P P?rgal' égteESQ%ﬁggd #{’}I—l tfet( Qlells ?Egh%ﬂ)‘l anhydrides,

f Prep ared by any
or e"aﬁ}"l} Bﬂé‘?‘ﬁ’ﬁevamﬁ“ﬁ chdengstfen prodpereef th gaid P@Ea@tm with ethylene
oxide, friergnplg poliyexyedtylene sd;rbgetrﬁdbmleaien tThe emaBRak Akl o Véritdin sweetening
and ﬂag&%,gc%gﬁtger whi ch constitutes one or nore accessory
ents. In general, the pharmaceutica
conpos PSY"“B?]%“da‘?l’é‘rﬁ 8y ae Emplptediyithopyepigning gsints: fargrample glycerol,
propylérei ghpoh gorbitel aGhdrue. ISOEH ek @lationsiiay alsdaSoMainal defiuldshd, Qpreservatlve

mmfhgmg#gghqaﬁghéhgﬁlor a finely divided solid carrier or

I f necessary, shaping the product
into t Rke pasmpcsytiead cpmpasitionhmay fe mhe fmamofasieits injgttable aqueous or
oleageal P:pLiisicn) THEsudEdns bR naQ BP Gt akedl acd:cﬂﬁlhg eetle kilovart usin 2 those

suxtabl@ﬁgw}%lg%&f \if&ﬁhfg en%%{xg El%g&‘fd? a§gnt %%%\ée fefeg glteﬁtupneg re%bove The

ess or c
sterile tnuf‘étatb RiPPaERsiop daavtalserbe ajsterileinicaigblg sﬂetr@nmwmsoram a non-toxic

parentddil BOALG EptaIIiliehit motvlaﬁ ﬁjﬁ@ﬁdtﬁﬂl@@k a domroﬁdru eBIb‘étaha diol€Among the

acceptacb? &ﬁhicle%%aa %U{r{é thatt may C? emésgtfyeg g%fvrpaé% ngﬁﬁ sQ gP P%?\nd 1fotomc sodium

chlorldﬁ H@“E% dnedigon. s '&a fi é?ﬁ jlsiare M@e@ﬁeﬁm gnerdoygrtgs mpavent or suspending
mediunl.NBorfthia ﬁ)ﬂﬁb@éﬁﬂyﬂiﬂndm 08 infaly ®8 Smﬁﬁ:p&cﬁinﬂlluﬂﬁg Eﬁﬁhé@i@trﬂo\ﬁ& or

dlglycefnﬂgg elg agcp Flomytg' a%m slsu 6}1 as OEEIC achéJ h mia s& 1 &%é)g‘eopga &ané 8ﬁlgje8pbles

S, rocC
oily s”&%fbmoanés of dhespresesy ipyention n@yvb» beadmipBssdon the form of

suppostérids S Q181 LaARISBatioR QMR dSug) Wlﬁﬁ@d&%p@&mr@:"ﬂdﬁ ¢ PRPared by mixing the
drug wﬁ?g Hl&l’ta%ﬁ nghxqrtgu Orexg’lofetnt C?‘Elﬁ B 8F? 6t OI‘%IP%I’P’ u%g%erq%rﬁs Blg liquid at the

rectal tﬁmﬁﬁﬁﬁfﬂ@d’né@(t Fh?rqur etﬂmltan $herredtivo do teheavanthe drugh Sucir matkidals are cocoa
butter dnldpoRMyfca€ byss.0f pharmaceuti cal conpositions and

such conpositions may contain one or nore agents

sel ected fromthe group consisting of sweetening

agents, flavoring agents, coloring agents and

preserving agents in order to
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provi de pharmaceutically el egant and pal at abl e
preparations. Tablets contain the active ingredient in
w@diwro6re Wt h non-toxi ¢ pharmaceutical | y acce@r/abioec/044086
exci pients which are suitable for the manufacture of

tabl ets. These excipients nay be for exanple, inert

di l uents, such as cal ci um carbonate, sodi um
carbonate, |actose, cal cium phosphate or sodi um
phosphat e; granul ating and di sintegrating agents, for
exanpl e, corn starch, or alginic acid; binding agents,
for exanple starch, gelatin or acacia; and
l'ubricating agents, for exanple magnesi um stearate,

steari Foﬁ%blgal%e tc?éaﬁrs, Ji Hﬁ\ehéqleﬁité sgﬁlﬁon}%%r QEE%Q:?SH&Q &{., containing the

t
compop o prRe ot HE S o etk dgseae PHEbes e A0 be used fo

topicaltadendrtisteatidn.t her eby provi de a sustai ned action over a

| on g er TH@FHa?rqaceﬁﬁéal @&g;t%élitﬁm afid }n'em?) ?Jch@ﬁ e@%lft %{\}eﬂéxon may further

suc cer arate or ycery st ear at
compr%ythﬁréhgﬁﬁﬂugﬁé actnzf‘egpnﬂagyndmaé aotﬁg %rﬁlgtvguc e pspally applled in the
treatmént o ithi gbde nikasiotiddy@tholdgidahentiitions. Pat ent s 4 256, 108;

4, 166, ﬂ‘ﬁl?n tr@zﬂgleﬁ't’, é@@en@ %rAl ctogtrélogrﬂ%lf?ﬁﬂ@?x & re(ilﬂﬁgraﬁter%klo? conditions

tablet or contr ease
which fegpisg priggogismoH GERBEFCaRte P UYIBANRPPRIFERT égsagf»' ngtﬂ Will|generally be about
0.01 tot580 Ings per kg pﬂmﬁleb&y wedglit gertag Sbliohacah &b hdrhiisefed iaSingle or multiple doses.

A su1ta@i cﬁ)géééqe\fe gl%r 'oﬁd gr(ﬁn%\?é %egrda#i aH§lﬁ Or&yto ifb@ IQ]FR% ger day, or

atin ca
about § hs hipr ke oo N‘é‘a‘“\‘/\}hﬁf‘%‘? thednstaeap e 193 f@é)ni 0.5tpp or 5 to 50 mg/kg
per dae X ptat adib misation, e doaipaiitonsGiady e prdvidrdSi fhatferm 6f tablets containing 1.0

o 1006<f?1ﬂh'grgms thh@%cé‘%fikﬁ-gﬁ.%@t ﬁa‘?tie%%?@%'.(f%.d{“?&f],efs'b Hh% 2"'594]58%, 75.0, 100.0,
Ingredient 1s mxed wth water “or an’oll’ edi umni or

150.0, a%gwasa-opg&«ﬂm%m 5000, 500 758:Paf0i0a 90%:9, 2 iL)RD.miilligrams of the active

ingredibGHLFOOMS sHHRPMAGE Ajssuaeitbhine db&age acthé mlemb%it@hﬁd | The compounds

may beaa%m %ﬁgtg ed on atnglgl)ég LP i Fonfl f?méc’sgée; g%‘(n or m o{)(hadjmnms%ared otnce or twice per day.

agueous sus
ar e su é’\ﬁ@n @'eﬁglgag@mrgmg,fqutr@ljmgrp[r@hgrgmgﬂ @r reducing the risk of headache,

migraificd EEQXM@H&YIE Qﬁ"oﬂi& 9§&sed’f6i‘ L e&hy&&a@@f the present invention are indicated,

generan%? txsétXtoFyr U A 0 r%%urx]% wﬁlen(%ﬁ'e% gbnggg tqrg ?}é ?Pdesﬁﬁtifp‘ée&gg? %re administered
ata daﬂy gcpeg@pfrfgar@pbq%p{l |rw§1gaeg)@$qa§om1}910 fyzillggram per kilogram of animal body

weightl) @Néﬁ ai 4 ¥ing16 Qukly dldé@ or ﬁmﬁmogé&twoft@ ix GHRER ki@y or in sustained release
or c rOAQUCLS

t
form. G s IR BE TSR oo BT B DRy AT bont 1000
mrlhgrsmé@r from abgut lcmﬂbl@n@atq @nutfﬁﬂomuegrms;fln éherppbepfa Wiigddult human, the

total dﬂytdbsé Qﬂggeﬁ‘abﬁllﬁ b@h‘bﬂ%ﬁ)btq 0 nﬂh%@ﬂ@ 18 abdiR 11 060@{1Tr8ms. This dosage
or condensati on products

aet enegx n
regimef YRR SHHER (3R PP b Ao BE PP e oger | ved 11 om
fatty Hovilde an@braoma kpwmer dhet theapeqid §ox Jevehanddreguency of dosage for
any paﬁﬁﬁﬁf ﬁaﬁienmm Rele® andWwill &?&Qﬁfﬂﬁﬁ‘h'v%et? Bpﬁ%t'ﬁn‘gfldm% the activity of

the spe‘,g:‘grI d:gr%ﬁﬁtgn%ﬁ ‘??ygp tn%ﬁ‘ﬁ{?h?lfc(f&%%h? (ra_jr?d ]gse{%hﬁ? gctlfoL %ﬂhat con};aound the age,
body weighy: eeheyildweltls o dictinmnavie nubtime badniihisiratpnemtesof excretion, drug

combira{eR Qﬁbgée%}ﬁy %Bﬁe %Ln%@uﬁpc@%@ltﬁn AP ost'Bd€rgoing therapy.
pr eser%at !B% g%orexa l e eth , Or nN-p

p- hydr BR3P e F@“P:%‘I“B% ofilyis “H’ﬁé‘ﬁ‘f"sare glygirated in the
followipg sehgmes amchmammg Sgeimgsnataiath wamady acoadmglop®ceiurasgnown in the art |
or as iIREEAREShersiCh as sucrose or saccharin. O ly suspensions

may be ornulatg X suspendi ng the active |(9redient

in a vegetumroundyytithe HYS?e“@%WﬁP'é cafy begipRargs; rpadily|aceasding to the
followipg Is¢heges amspetific exanfdesp titthodifitationd therdoB usthgihdily @vhilable starting

such as liquid paraffin. The oily suspensions nay

contain a thickening agent, fqr. exanple beeswax, hard

paraffin or cetyl -41 WO 2007/061676 PCT/ US2006/ 044086

al cohol . Sweeteni ng agents such as those set forth

above, and flavoring agents may be added to provide



a pal atable oral preparation. These conpositions nmay
be preserved by the addition of an anti-oxidant such
w@soascwrdi ¢ aci d. Di spersi bl e powders and gr apti/@52006/044086
suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in
adm xture with a dispersing or wetting agent,
suspendi ng agent and one or nore preservatives.
Sui tabl e di spersing or wetting agents and suspendi ng
agents are exenplified by those already nentioned
above. Additional excipients, for exanple sweetening,
flavoring and col oring agents, may al so be present.

materl-ﬂa ere fs@ﬁ@ Séﬂv'eﬁt%naps‘}mgtﬁé Lﬂo@&ﬁ’:régf 1} hEsdl rBNCEBA, s 'H?(y possible to make

use of g ar*ﬁ‘%f‘%ﬁ‘&g‘é mﬁé&»ﬂ"ﬁé{vas g‘@t‘a Eﬂ%é B ‘P‘d‘“F‘é’rSk%{ég 'ﬁ*ﬁ? a by 81“1 agignot mentioned in
greatenddtaibr Thergaadraloprodeldyres for makingelicdompoivhds cladmedinahipimvention can be

readily hrﬂiél*s%oﬁ%ﬁ@%ﬂr&x&éd A &-Ietéf(ﬁl%d & ik DESSm éwvﬂm? me%ollowmg schemes.

emul si n ents be nat ur al occur

for ex a’lﬁ)ﬁlsgn bn%m oé'éalﬁ d%ﬂtox@ mrfnre ge mﬁ)e conducte as descnbed in
schempat-9r 8pirghydacoin integnedhaes phatngdds Rsf RI3, Réﬁ anpR &S say be prepared by
emplo?ﬁ@ Qpprl;?r‘}dtélg E‘P’égﬁgﬂ 5@5&&% lﬁat?ﬁaléjﬁr l%)rd%L vﬁ%&‘ nsotddﬁi Iin\{eerﬁ'ledlates and/or

final p§?§‘ﬂ‘8‘ista§1ﬂesffﬁ‘il|%{’1§‘3‘f’@s knowe 'Eﬁﬁd’étnsat i on products of t he
said partial esters with ethylene oxide, for exanple

pol yoxyet hyl ene sorbitan nggﬂg#gﬁ%e. The emnul si ons may
al so contain sweetening an Voring agents. Syrups

and elixirs may be | ated with sweetening agents
for exanple glycerog‘4ggpﬁpylene glycol__g%rbpf%ﬁb§ﬁTHF

sucrose._Such_f @ § my also cdiffann %”’B Li
denulceﬂ!im:.; ﬂlﬁﬂ -
ageng pre~ptrar maceut i cal cggypo

formof a sterile injectable aqueous, or oleagenous
suspen5|on Thi's suspension may be fornul ated
according to the kngyn art using those SU|tabIe

di spersing or g agennanand suspending

whi ch hav : Wﬁ&_ yoned ajmne. The aﬁﬁﬁ%s
|nJe %@bl 3 |on-ﬁay—a+se~be a st
I nj ec e
parent--ally acceptable di l uent or solvent, for

exanple as a %olution in 1,3-butane diol. Afong the

accept aohmneréisiiycivaiatin 6-bamosBrigichb at) di@)beb&dawbxﬁ&ﬁéd to the

splroh aﬁto\{\ﬁi fifider Eh%?e[r—&r%soéog%&lg S%%rf?xgg 89%%' gr]xdl either sodium

[ oride solutlon erit
cyanids O DRt ET BB Prherrtejogs @gy Be @@@Wesmd @mae\mdm@fhterature
methodee slichnis tHe@ricti¢liGrafiepana of By ldotenahidridesdita le{heﬁ'@éé dé&bnbed by

Burcld?anig}' %ﬁlﬂrﬂgﬂgll Ffj o) éﬁépzt Iljféll 9% IZQ% a]ng E:onvertgc} %(iﬁ:‘e (a)rregpondmg

ds suc

sp'rohy%ntq*f@ apRlagRskt .I’e) beheme il nfreedrnes pEspirokyan WWh @thybmagnesium bromide
followtdby ﬁf'laﬁﬂnﬁth[dﬁve{fécts&ﬂetﬁlﬁmlo’@kﬁ Sxdﬂﬁng%Qllmi FeStRumtag alr)flhthhl% species is

f t
quenclIea r\nmé-nocarboisi #E&?dse tg g{ve &2id 30 rA éc% u?t rBacgiorrl g}: §a eretg %%c;}gyrﬂlg(zfchcbmay be used

to pro‘t"l’f’eamléﬂed@ agyfevigwad gge\{oé@K@r & 6ﬁaqt r1|9|46 ai ﬁ?@ dlicingtiealy, a modified Curtius
rearranfBineft usg Sahd diphtnyOfHdisphaiy ahﬁé’fﬁk&bﬁﬁﬁg ﬁ&h@#ﬁce’dbﬁlﬂf Q’aﬁﬁada and

coworl{epse{T ezKrS)t;etaQAn #ﬁgpﬁ ?Lﬂr) g a%r‘cj)v rhxh%t? élﬁec%l;eé' i 5I;eé't-8|btglo<g benzyl

0 release’
carbamgt desivatiiest pol yet hyl ene gl ycoI s. -42 WD 2007/ 061676
PCT/ US2006/ 044086
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For topical use, creanms, ointnents, jellies, solutions
or suspensions, etc., containing the conpounds of the
wWEe@3o6te7é nventi on are enployed. Simlarly, trBoBUSI00&I44086
pat ches may al so be used for topical adm nistration.

The pharmaceuti cal conposition and nmethod of the
present invention nmay further conprise other
therapeutically active conmpounds as noted herein which
are usually applied in the treatnment of the above
menti oned pat hol ogi cal conditions. In the treatnent,
prevention, control, anelioration, or reduction of
risk of conditions which require antagoni sm of CGRP
receptor activity an appr quigmENg pdosage | evel will
generally be about 0,01 to 500 ngy per kg patient body

wei ght per day whi e admi ni stered
nul tiple doses Bm‘e gFe dosage | Moe yzg)ﬁg' OerF
- per

100 3
-H%—S—»
S ’ .5poto 5 or 51to
50 ny/ kg 1per day. For oral adnrnls%ratlon t he
conpositions may be provided in the formof tablets
contai ning 1. nP t 00100 ymdslok gr ans of the actiye
i ngredi ent, par N arlfm&mmx 5.0, 10.0, >g,4?o.o,
25.0, 50. . 0,condismsQ, 200. 0 '
400. 9 [@a 0, 750, 0, 800, 0, 90
nrlllg e ictive I ngredi BsN” 19
synptonatlc adjustnent of the dosage to the patient to
be treated. Pne compounds may be adnini dtered on a
r egi mein whethe £,gredtnpentreo-pomociatetralone (i yvithanethylamine hydrochloride and
potassﬁﬁirr@ygﬁlﬁé 5 1RVl H ?%0&&81&%9&)21&%‘1(1 fl%ochmmc§J gﬂ}vicﬁgthe n?']ethy]ated

preventin con anel 1 orati ng ducl ng
hydantprinagr%z}twri %a d\are‘ogous ;W?cggléﬁeﬁ@ theose lﬁigscénpe%ré\éaml may be used to provide
acid 6 atdanilidiZseases for which conmpounds of the present
| nvent sonRr S ardks %tr&qe to ﬂsrb@rlﬁlehxets%'dsfléa@rv@r r'o and 11, 3-

results, are obtal ned when the conpounds th rese
Bromophenyaestispeid is conygyter toiths eogresponding &(élFl'Cbloae% ggiéhtgfrs _tﬁcﬁed to Friedel-
Crafts sdactidn ittletherle] afgirding the 7allvonib-21t60alond 9.1 THiaindp@Ediate may be elaborated

e AN QescABL Rl e
using ! b osS e %r FVi %%Eie tthé’,SE‘r @?Q@%ﬁi&ﬁ&gﬂl? day

or |n sustalned reIease form For nost |arge nannals

the total daily dosage is ScmEMEBout 1.0 milligranms to

about 1000 mlligranms, or fromabout 1 mlligrams to

about 50 milligramsy dije case of a 70 kg adul t

human, the totaI day Agidose wil | generaIIy be from
D4 s téihé\QDUt 1 i ETS se-'erﬁcﬁeme1
e

It will be , homever,
that the gpecific dose |evel and freaguency of dosage
for any particular patient may be varied and will
depend upon a variety of factors including the
activity dP I ¢ conmpound enploye

netaboh%g ' angl | engfhd ofHabict haﬁH
compou ‘ dy wel ght, gen @@

di et, node a e o adm ni stration ok)
excretion, drug conbi nation, the severlty of the

parti cul ar conditi on, and the host under gditng t her apy.
Several nethods for preparing the conpounds of this

invention are illustrated in the follow ng schenes
and exanples. Starting materials are nade according to
procedures known in the art. or as illustrated

herein. The conpounds of the garesent invention can be
prepared readily according to the



foll ow ng schenes and specific exanples, or
nodi fi cations thereof, using readily avail able
wGar@rosrgse - 43 WO 2007/ 061676 PCT/ US2006/ 04408BCT/US2006/044086
materials, reagents and conventional synthesis
procedures. In these reactions, it is also possible to
make wuse of variants which are thensel ves known to
those of ordinary skill in this art but are not
mentioned in .greater detail. The general procedures
for making the conpounds clainmed in this invention can
be readily understood and appreciated by one skilled
inthe art fromview ng the follow ng schenes. The

synt heSicgen®f 4 &0AilsARY FAHeQl Br th k&) B D831 FRYhYASNtoin intermediates. 2-

COo cted a escribed.in . hemes. 1- 9. Spirohydant pi n
indancl (0 i B P artoimdS VRehetrDerah SheT iy . Trestment
of 13 withepitriceagidpyrovidesgho§-ningirlope dpivatitecldy whish say tareticed to the
corresidn@inlsialGinB R Ghded bstaiGfic RYdr&hhYR doA@tibA) Aler@RVely, a two-step process can

be emé}&eﬁggggx}lyg%%%m%%g{lqgéz%{nioﬁgg rod l’i?gir?%%g%&g’ldrf?gnem of 12 with

potassiEim\iyBnide adEmethipl@Nineligdi@phlbrid®udfords anknGhb hitrile WHicB)is &@Rerted to the

spirohﬁfan%ﬁn i&xs]n}époﬁ{sgium'é%aw Ec acid. _\Su%_l'éc 1 _ 6\t Fae nhlﬁtion-reduction
I / O"03 4 avai | abl 6

10 Fﬁ%l é? N ] aCQr_mermaI y av

sequenge Jieg far 13 leads to hs sarrespondipg amiline, 18q g5 defailed iy sshemeit £ o
the spirohydantoin 2 under Bucherer-Bergs conditions,
usi ng anmoni um car bonate and either sodium cyani de or
pot assi um cyani de. OQther 2-tetral ones may be readily
accessed using a variety of literature nethods, such
as the Friedel -Crafts reaction of arylacetyl chlorides
wi th ethene as described by Burckhalter and Canpbel
(J. Org. Chem 1961, 26, 4232) and converted to the
correspondi ng spirohydant oi ns anal ogously. In schene
1, treatment of spirohydantoin 2 with ethyl nagnesium
brom de followed by tert-butyllithiumeffects
met al - hal ogen exchange and the resulting aryllithium
species is quenched with carbon dioxide to give acid
3. A Schmdt reaction of 3 with hydrazoic acid may be
used to provide aniline 4, as reviewed by WIff (Og.
React. 1946, 3, 307). Alternatively, a nodified
Curtius rearrangenent using 3 and di phenyl phosphoryl
azi de according to the procedure of Yanada and
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cowor kers (Tetrahedron 1974, 30, 2151) can provide
aniline 4 via either its tert-butyl or benzyi

w@a00boestie derivatives. -44 WD 2007/ 061676 PCT/US2006/044086
PCT/ US2006/ 044086 SCHEME 2 1) McNH3CI Me O 1) Et MyBr,
THE KCN "N\ 2) t-BuLi H2O, EtOH\ NH 3) CO2 Br 2)
KOCN, HCI Br / O1 5 M OCurtius or MO N4 Schm dt
N-~\ NH conditions NH30 HO/ OH2ZN OO0 6 7 In
schenme 2, treatnent of 6-bronpo-2-tetralone (1) wth
met hyl ami ne hydrochl ori de and potassi um cyani de,
foll owed by potassium cyanate and hydrochl oric acid,
provi des the nethylated hydantoin derivative 5.
Anal ogous procedures to tIqggsMescribed in schenme 1
may be used to provide aci d 6 and aniline 7. Schene 3
illustrates a route to ﬁéft tutedtetralln

derivatives 10 and 11. 3- of’rophenyl acetig acid is
converted to .ie correspo .8g! d _ghloride and this
i s subjected egel __Ef_agﬁs_; @ ¥ TINHet hene,
afford|ngt orm 2-2 eion one 9 3 rmedi at e
may be el abor at 5? usi ng ®BheHprocedur es drscri®ed in
scheme 1 to provfde the acid (10) and anygine (11).

SCHEME 3 1) ( 2 2) Al C13 Br \ ~O ethene Br see
Scheme 1 / OH 1| {(NHe2603 0 O O HN-~ HN4|HO NH and H2N
NH 10 11 -45 |NaCN HNO,
H,0, EtOH
0 o)
HN/§O O,N /N’&o
13 Me
17
HNO, H,
10% Pd/C
MeOH, EtOAc
O
O,N ”N’&o . NH
Me
Ha 18
10% Pd/C
MeOH, EtOAc
O
P ey
HoN HN’§o
15

Spirohydantoin intermediates may be resolved to give pure enantiomers using techniques
familiar to those skilled in the art. For example, chromatography of the nitro intermediate 17 on a
ChiralPak AD column can be used to provide the individual enantiomers (R)-17 and (5)-17, and these
enantiomers may be reduced to the corresponding anilines [(R)-18 and (S)-18] by catalytic
hydrogenation. Use of standard coupling procedures using enantiomerically pure anilines affords the

individual enantiomers of the final products. Resolution may be effected by other methodologies, such
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WD 2007/ 061676 PCT/ US2006/ 044086 Schene 4 details the
synthesis of the key indane-based spirohydantoin
WO niogoemsdé at es. 2 | ndanone (12) is converted tRPCT/H82006/044086
spi rohydantoin 13 via Bucherer-Bergs chem stry as
shown. Treatnent of 13 with nitric acid provides the
5-nitroi ndane derivative 14, which my be reduced to
the corresponding aniline 15 under catal ytic
hydr ogenati on conditions. Alternatively, a two-step
process can be enployed to convert 2-indanone (12)
into the N-nethyl spirohydantoin 16. Treatnent of 12
with potassium cyani de and net hyl am ne hydrochl ori de
as fracBdraDérgitaltiPatdiviof Biaktblebinbife 3MNtk,GiRd ht&ne@cb’é\b@frtea @uf éTh $th& synthetic

mtermec‘d%tés J}ég%g t%ia? ijogu#kc’ 1%%1‘9&8%%!3/3 :,] :J%rg?'&%/naeg'? nt e51st c?fc aqcey intermediate,

ubj ec
such amn@mwm@emﬁ@rof 2 spirabydanteip, qonkd bs%oasqzcb@pmmm enantlomencally
enrichéTidal @ as detailed in schene 4. -46 WO

CZ)OOZ:/EOQJ_,Q%'% F’gT/ U82006/ 04 81r(15i gwlﬁh@e%%@em %C}:Ildicggl\lor methyl
may be(mmw pmus Fqg@)seg‘pqlqe Crs€s MNbkre @ is edpltiy scheme 2 and scheme

:Chilt%dﬁéély&ﬁnt&'ﬁy%oéecﬁﬁ th%dlﬁgtom]ig%hﬁém& Qa%%nv%ﬁ%%s shown in

SCHEME 5

XCH,OH, PhsP

@)
DEAD, THF
m — 0
O,N HN"&O

19
NaH, RSBr Q (NH,),Ce(NO3)q
DMF CH5CN, H,0

e B e

O /&
20
10% Pd/C Q
W H MeOH, EtOAc WNH
HoN N’iﬁa
RG
21 22

The route illustrated in scheme 5 uses a Mitsunobu reaction to selectively protect the
imide nitrogen of spirohydantoin 14 with, for example, X = 4-methoxyphenyl. Other alkylation
conditions may also be employed in this protection step. The protected spirohydantoin 19 may be
alkylated with a variety of R® groups using sodium hydride or another base to deprotonate the
spirohydantoin. In the example shown, the bromide R®Br is utilized to effect the alkylation, but a variety
of other R derivatives, such as chlorides or sulfonates may be used. Other conditions, such as copper or
palladium promoted arylation or heteroarylation reactions may also be employed to install aryl or
heteroaryl R® groups. The spirohydantoin product 20 is then deprotected to give 21. In scheme 5,

ammonium cerium (IV) nitrate is used to remove the 4-methoxybenzyl protecting group but the choice of
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H2 18 10% Pd/C MeOH, EtOAc 0 NH H2N HNM4O 15
Spi rohydant oi n i nternedi ates may be resolved to give
w@oog/oersant i oners using techni ques famliar tBCT/OSRE6/044086
skilled in the art. For exanple, chromatography of the
nitro internediate 17 on a Chiral Pak AD col umm can be
used to provide the individual enantioners (R)-17 and
(S)-17, and these enantioners nay be reduced to the
corresponding anilines [(R)-18 and (S)-18] by
catal ytic hydrogenation. Use of standard coupling
procedures using enantionerically pure anilines
affords the individual enantionmers of the final
deprot&rtgﬂ u&tcﬁt‘mnlggég lvgxélgﬁﬂe%edz%%%%%@i Wna‘m' IT@Elrogenatlon conditions may
be usebperpre)d ?)qur@ﬂ‘i?%éz ‘8§“T1P@'0Y’}tlbﬂ’ﬁlpr"t¥|‘%}’§f‘%hef”iei‘at i on of
di ast ermdlinerinternsdlates, sualds thbsedrycribed dascherped lodjtmayrbe converted to a

varlet)pclf% er w&%ﬁé&atﬁ tﬂﬁt%%@sghﬁ'iﬁe Qfmtﬁ@lstolﬁ ﬁxefcbﬂlﬁl)unds of the present

ucts ernatively, an asymmetric synthesis of
mven‘qggy Fprmx@wﬁlgdchfrge 6 1lg{§gﬁe%§\etgﬂd%?ﬁyr{c‘er %ﬂ?lvﬁrs"ﬁf‘ @gﬁ F@Eﬁser@twe aniline into
severabqiline mtelatetiaten, coul d be used to provide an
enantiomerically enriched final product.
Spi rohydant oi n conpounds cont ai ni ng R6 substituents
ot her than hydrogen or net¥HEMESR be prepared by
net hods anal ogous to those for the cases where R6 is

met hyloin schene 2 a'ndEré chenpcodl Al tednative 2
sui t aglly 2t ed spl n int kg @ be
dertiNat i/ @ p ”‘%ga&{%l ‘3%—(!- * Q FOROH

Ph3P J6~-MH DEAD, THF ||:mgsdjN~ ONHN NOSNO2 O 14
19 MaH, RBBr 0 (NH4)2Ce(NCB)6 DMF NPX CN, H2O 02N
N-O R6 2022 29

crotonaldehyde,
p-chloranil, HCI POCI;

1-BuOH

0] = O G
- e W

) R® o RS
31 30
8602
dioxane
o) o)
o 3602 -
Hr}_ N° ~CHO  dioxane HI}_ N” ~COH
N — N,
0 RS O RS
32 33

1. NaBH,, MeOH
2. SOCly, CH,Cl,
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OO0 10%Pd/C NH MOH, EtOAc | \ NH 02N/ R s O H2N/
s ~O R6 21 22 The route illustrated in schene 5 uses
wa@2M7esne©bu reaction to selectively protect tPET/UBI006@14086
ni trogen of spirohydantoin 14 with, for exanple, X =
4- met hoxyphenyl. Ot her al kylation conditions may al so

be enployed in this protection step. The protected

spi rohydantoin 19 may be alkylated with a variety of
R6 groups using sodi um hydri de or another base to
deprotonate the spirohydantoin. In the exanple shown,
the bromde R6Br is utilized to effect the al kyl ati on,
but a variety of other R6 derivatives, such as

chl or | AeSinen2 fi4y boORARs WRY (HS- &ﬁ&@ac@obﬁfhlfmqha {r@fdent of the
at.l on o

resut g PR A0 Aol IRy T EB e BBy optpried o the
correspopding Fhlongde 30 pyrheatingt in pbesphbruRéxyphbwids.. CBhdensation of aniline 24 with

crotonaﬁd@h&%dﬁéqﬁr@éeﬂc@&ﬂgfd%hd 2R okidartA&0rdd Wﬁ&%&ﬁdlﬂ‘)@ne@ 1Y he use of

other aﬁSthlgﬁB\‘f% flfpélar é%?‘ﬁg;% ?Tailf}g ra.gﬁra?tér IsHBs llltSK{J%Ul (a’("ei‘ h&){ldatlon of

quinoligh 31 wih olenivi@ dBId2EAT PG 16 28h#2GTdcBRA2Gr 408 8ic acid 33, depending on
the am&\FR bLE:E&dnk QR4 gew%tdhanén Bt YA 8RNI AL r AdeihydE 32 with sodium

Fi na enation conditions nma
borohy AR ProYpy B FRTEESF e e it Shatmess SHBISORH ReH eics may be used
to give hreenhiayids 34 c hderesdiatén sichne 30,rf2e33radi 3 resy), beswwalerzd td tumg@®unds of the
presentqg%{lbzbﬁgné Qvéﬁgﬁmo@n %etﬂaﬁé{log}e WahY ﬁ{etn?eqhotdglo shown in scheme 6 is

Intermedi ates that are uséetul_in
exemplllfl?f-él @WlaﬂglgF gz,(ﬁ ‘St'JH%erffB‘?fjpt&ﬁtl’fﬂ’é“afbpe ?qpéte%}oég@ﬁxpty of aniline substrates,
such asj thesenikscoibed kaeingixnanier &, prediev@ions hinoliteriakatediates.

nmet hodol ogy for conversion of a representative aniline

into several quinoline intermediates. SCHEME 6 0 1.

Et O -z~COCl O HN pyridi ne SSEHEMET N OH Or-N, NH2 ~ N

R6 2.H2SO4 O N R6 22 ' 29 | crotonal dehyde,

p- chl or@ni |, POCl 3. THxaBeEtEN~-, | © N Me_HN NON C

)N 3. MeOH, NaOH )N

N \

o] R 0 R®
22 35

0O NH;

Hy, 10% Pd/C m
MeOH, EtOAc
= HN NH,

)N

(0] RS

36

Scheme 7 illustrates the synthesis of a useful diamine intermediate. The aniline 22 is
converted to the trifluoroacetanilide, which is subjected to standard nitration conditions, followed by
removal of the acyl protecting group to give nitroaniline 35. Reduction of this nitro compound, for
example by catalytic hydrogenation, affords the phenylene diamine 36. The same nitroaniline
intermediate (35) may be used to provide other useful diamine intermediates. Another example is shown
in scheme 8, in which 35 is elaborated to give the 2-aminophenethylamine 42. Diazotization of the
nitroaniline followed by reaction of the diazonium salt with potassium iodide affords 37, which may be
protected with a 2-(trimethylsilyl)ethoxymethyl group. The resulting iodide 38 is a versatile intermediate
which may be modified through a variety of known methodology. For example, palladium-mediated
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NRs N 31 30 Se®2 dioxane 0 ° O Se02 ' HN/ N CHO
dioxane HN/ N CO2H O/ R6 ONRg 32 33 1. NaBH4,
WOR@HIZLE7TESOCI 2, CH2CI2 O HN N O O R6 34 -49pWNDUS2006/044086

2007/ 061676 PCT/ US2006/ 044086 Aniline 22 may be

acylated with (E)-3-ethoxyacryl oyl chloride and

treatnent of the resulting amde with sulfuric acid

| eads to hydroxyqui noline 29, which can be converted

to the corresponding chloride 30 by heating in

phosphorus oxychl ori de. Condensation of aniline 24

Wi th crotonal dehyde in the presence of acid and an

oxi dant affords the 2-nmethyl quinoline 31. The use of
couplingislean bahsde by gies muamddiffeentBrbdlctss Al iak tHRRSte£39) wheAGs dained when the

coupli%ﬁa%%tﬂ/ leldé ﬁ?}ert-butto%(g' Zg%%og%i&gl%%gw%r &3 tfla)qu’equfﬂlgpe 8.
Simultgequtipameva 2f e fersbhiaksatar enhSEM rBatectingyeonds prpvisles thefaeid 40. This acid
may bel@duball tdfhe apebﬁiﬂmndusmq@ﬂdtréalﬂﬁerd Wit DIZA &nvEdREihe alcohol to the

R TR e R T R R ———r
emploxeﬁlé%ttQQ‘E?ﬂ bof thF initep agidtaiidp rodatips tocgiveothe deraspgndive dimide 42.
to give the chloride 34. Internedi ates such as 30, 32,

33 and 34 may be converte ounds of the

present invention using a%géﬁgggg?of known

met hodol ogy. Wi le the methodol ogy shown in schene 6

i s gexenplifiRrd,ust dgb';&?a HGhe 22,0it is undgiggt ood

t hat it~y e appI| Oa variely i ne 1.NaH, DMF

in %Fﬁ@fC',‘

_

i4 ; Kt hose Jdesiani beq
t OVIde varloﬁs qui nol i ne int NEolateS ECHENE 7
2 RO 1. TFAA, CH2CI2 OC C k RS HNCB NH2 HN NH2

35 37

0O N02 CIZnCHchZt-BU O N02

sz(dba);,
SEM\NWI Q-PHOS, Et,0 SEM\N CO,t-Bu

0 RS o RS
38 39
1. HCI, MeOH o NO,
2. MeOH, NaOH 1. BH3-THF
NHCHoCHoNH, 1N CO:H 2. DPPA, DBU, DMF
S N\
o R
40
0 NO,
H,, 10% Pd/C
HN N, EtOH
N
o R®
a1 42

The methodology illustrated in the foregoing schemes 6-8 describes the synthesis of
some intermediates that are useful for making the compounds of the present invention. While the

examples shown involve analogues of aniline 22, those skilled in the art will appreciate that such

-51-



t--N 3. MeOH, NaCH />--N O R6 Of26 22 35 H2, 10%
Pd/C 0O NH2 MOH EtQAc HN © N NH2 d' 'R6 36 Schene
wQ@ 2007l0es76 at es t he synt hesis of a useful di an PET/US2006/044086
intermedi ate. The aniline 22 is converted to the
trifluoroacetanilide, which is subjected to standard
nitration conditions, followed by renoval of the acyl
protecting group to give nitroaniline 35. Reduction of
this nitro conpound, for exanple by catalytic
hydr ogenati on, affords the phenyl ene di am ne 36. The
sane nitroaniline internediate (35) nmay be used to
provi de ot her useful dianine internediates. Another

methodiwpﬁ@ beex@hidsdno a Ivﬁh&ji BedBerGnilinds Ml\@"bt% ubdful intermediates. For
examp% &h%@& ﬁﬁ.ls{rgtesgtlpg ?)F]n'ihegls Otf E‘Qerrc])c cli]i%: 0% rn‘?/elflla {Os gx%me ‘analogous to those in

azotlzation roantiine
SChemer%H‘t‘toiféﬁ’f’é@fgetnﬁ'@l grugsdi um salt with potassi um i odi de
affords 37, which nmay be gumpMeibed with a
2-(trimethylsilyl)ethoxymethyl group. The resulting
iodide 38 is a versat|l1e |nterrr8 te which may be

nodi fi ed é1hr ] vari &tgb/oMnown nmet hodol o A%or
exanpl e pT QRdi atyeEdine50HYEI;2007/

PCT/ US20006£10440 usedt I

di f He¥eniGp ’gsy@hHas the est eH9, N/vhl 6ﬁ Pa™-A°N

obt ai ned V\:hel3 tIR% coupling partner of the iodige i SR6

2-tert-but Q%R | zi nc chloride, as shown in
schene S. lEm%ﬂ %&% removal of the tert-Dusgk,

ester and Bij‘(j]-l]ectl ng groups provides the jacid %40.
This acid 'may be reduced to the al cohol, an
subsequent dr earn® with DPPA converts the abqohgd 4

the/@ﬁsp d|n azde 41. Catalytlcm @lo NH
own net hodol ogi esk. C
erM?oy @re&u@b G&the nitro andCazi &b nf eth® ’%GN"&

to g| ve t he 4orre§pond| ng.di am ne 42. SCHEME 8 48 NOR®
1. NO 2 THF, H20 1. NaH, DMF HN I / NH 2.
Kl HNZS an\N2~IOR60‘Rs 35 37 O NO2
Cl ZnCH20CR 8N02

Se02

L\ 5 A5
Wes 1 e oo o
ALAGN %AGN’i\

1. NaBH,, MeOH
2. SOCl,, CH,Cl,

] o
O
cl N A7’A6 N’&
49
It is understood by those skilled in the art that in some cases alternative reagents or

conditions may be used to effect the transformations in scheme 9. In some cases, additional chemical

steps may be required to obtain the compounds of interest, or various protecting group strategies may be
employed.

The intermediates described in schemes 6-9 may be used to synthesize the compounds of

the present invention using a variety of known methodologies. Some of these methodologies are
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Pd2(dba)3 SEM N | Q PHOS, Et20 SEMEN C02t-Bu O0- R6 O
R6 38 39 1. HC, MeOH O NO2 2. MeOH, NaOH 1. BH3- THF
WORBTHRGHZNH2 HN CO2H 2. DPPA, DBU, DMVF N O -RGI/U82000044086

NO2 NH2 H2, 10% Pd/C HN N3 EtOH HN NH2 O-NR6 O - N%

6 41 42 The nethodology illustrated in the foregoing

schenes 6-8 describes the synthesis of sone

i nternedi ates that are useful for making the conpounds

of the present invention. Wile the exanples shown

i nvol ve anal ogues of aniline 22, those skilled in the

art will appreciate that such -51 WD 2007/ 061676

PCT/ US2006/ 044086 net hodol ogy may be extended to a
illustrategrin edhgmefl0.08tasdard rdduétheantimtigh %Eaxoilhﬂiyduﬁleaf@l with a suitable amine

(RR’ m@%@%g@géeﬁttf&ﬁalﬁ%rﬁnaﬁ H;R:ltgf lse?&?@?)()ig& ta.ﬂgt s?atngidt Ic?l?pling reaction

esiIs o I'Tc nterne

may beziied tpgfonvert Fraqyylieacihds oamideSh whigh reay be aﬁ@fnhér f@‘éﬁé\ea’lf the present
inventisi tvtien Riafd RS&lsdlEcted dppopliately) COCI 0 fGL A AS Gl |

A4 A5 NH pyridine, CH2CI2 N\H ~ '( _As + g7 H2NG
g6 O2. 4 HONGQqg7A s ~0 43 R 44 R
cr ot onal dehyde, : SCHEME 10
RR'NH
NaBH(OAc)3
7"A6 N Rl/ 7_A6 N’—v&
RR'NH

EDC, HOBT

‘As DIEA DMF
I NH
HOLC 2 T—AG N’Q R-/ A7_ Aa N .

1

(@) Q
Oy AT—A6 N’& A7—A5 N’&
49
XH
/J:ii:[: ‘Ai?L\Nkl base /l:fi:[: TI; )5&\
—_—
7—A6 N’& 7—A‘5 N

Scheme 10 also illustrates the coupling of chlorides 45 and 49 with a suitable partner
(XH), usually under basic conditions, to give other compounds of the present invention (52 and 53). The
precise nature of RR’NH or XH not only determines the identity of the final compound of interest, but
also influences the choice of conditions under which the reaction is performed. For example, reductive
amination of 47 may be performed using alternative conditions to those shown in scheme 10, such as
sodium cyanoborohydride in MeOH, depending on the exact natures of 47 and the amine. Similarly, the
coupling of RR’NH and acid 48 may be carried out under a variety of known conditions, such as use of
an alternative coupling reagent like PyBOP, or activation of the carboxylic acid as an acid anhydride or

acid chloride. One skilled in the art will infer from precedent in the chemical literature, and from those
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p-chloranil, HJO POCI3 1-BuOHO / G g4 g5 G1 g4 A5
OXNHI I NH 2 ~2- s M NGA7- AN-10C N G A7-

WA2007061076 46 R6 45 R6 Se02 di oxane Gl g4 g50rSEHOR200/044086
g4 950 / I NH dioxane NH OHC 7-A6 s NGA, OHO
NGAANO 47 Rs 48 Rs | 1. NaBH4, MCOH 2. SQOC 2,
CH2Cl2 /| G M- 5~0ONH C 22~7sNNGA " 49 Re6
It is understood by those skilled in the art that in
sonme cases alternative reagents or conditions nmay be
used to effect the transformations in schene 9. In
sone cases, additional chem cal steps may be required
to obtain the conmpounds of interest, or various

examples Giveis hérbig, GitabIP coditeine Bdre8aciBY ob@themrommth XA Ewhich is usually an

amine, lggtag?]‘r)r;esqtln fes descrl bed in schenes 6-9 nmay be used to

@sl ze ther corrpounds of the present invention
using a variety of known nethodol ogi es. Sone of these
nmet hodol ogi es are -52 WO 20QEnMID1H76 PCT/ US2006/ 044086

\AS A4\
Bes s by
A7—A5 N A7—A5 N
RX
SR B O
A7—A‘5 N A7—A6 N”'&

In some cases, compounds of the present invention may be obtained by use of the
methodology shown in scheme 11. Reaction of aldehyde 47 with an appropriate organometallic species
(RM), such as a Grignard reagent RMgBr, may be used to give alcohol 54. A wide variety of known
coupling reactions that employ transition metal catalysts may also be used to couple chloride 45 to a
suitable partner RX to give 55. Depending upon the nature of the desired product 55, RX may be chosen
from a variety of useful coupling partners, such as boronic acids, halides, or organometallic reagents. In
scheme 11, a palladium catalyst is used but alternatives such as nickel catalysts may also provide the
compounds of interest. A variety of ligands may be utilized with such metal catalysts, as described in the
literature.

Scheme 12 demonstrates how some other heterocyclic structures may be obtained from
dlamme precursors. The phenylenediamine 56 can be coupled to an acid RCO,H using well known
coupling reagents, such as BOP, to give an anilide intermediate which may be cyclized in situ under
acidic conditions to give the benzimidazole 57. The same starting material 56 can be condensed with a
suitable ketoaldehyde, as shown in scheme 12, to give the quinoxaline product 58. The required
ketoaldehyde may be synthesized using known methodology. It may be a derivative of one of the
coupling partners described herein, or subsequent functionalization after quinoxaline formation may be
required to provide the desired compound of the present invention. Other ring sizes may also be
obtained. For example, diamine 59 reacts readily with a variety of imidate esters to afford

dihydrobenzodiazepine products of structure 60. The requisite imidate ester intermediate may be
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illustrated in schenme 10. Standard reductive am nation
of an al dehyde like 47 with a suitable amne (RR NH)
worey7loeleaced to obtain a final product of i ntePE€BUS2006/044086
(50). Simlarly, a standard coupling reaction my be
used to convert carboxylic acid 48 to am de 51, which
may be anot her exanple of the present invention when
R and R are selected appropriately. SCHEME 10 RR NH
O NaBH(OAc)3 4 0 / | GL AAA5 AcOH, DCE/ | G A A5
NH RNH NOI OHC -j 2 NGg7A -\OR N G g~A~-0 47 R6 50
R6 RR NH A4-A5- O EDC, HOST O G/ | NH DI EA DWW R G-
A4-A5 NH 'a HRC N & A~ g NN-~-OR ~-N N & A7-A6 s
obtainédingdAoRa nikttmioRkdgy, sAéh HlreXirheAdofifle c(:)cﬁe@%odgl‘zﬂgggt&% Vath zg_ alcohol under
. . ~2- X NGgREONRXR 7 As ~O 4 p
a‘"d"’%&l‘dﬁg“ﬁlH base | Gr A4 AS NH ‘far. .. s .-~\ Jam s X
Cl Gg7As ~0 X N G A7_A~- kO 45 R 53 R6 Schene 10 al so
illustrates the coupling gcHHEMEnpdes 45 and 49 with a
sui tabl e partner

o 1. RCO,H, BOP
1 Ads DIEA, DMF a9
HzN G\ A NH 2.AcOH Y A
NN - = g
HNT 6% SAT-AP N A —A6 N
B8
56 R
o BY
HoN._ Gl _A%as A5
2 I \1 A%kNH R” “CHO I A%k
. ——
H-N G2 ‘AG N/& 7_A6 N./g
56 R
NH HCI

Q o)
HaN Gl A%pS Gl _A%p5
2 ST A SN R)J\OEt S A SN
| . N\ | . /&
HN™ ~G% Na™A°N PN GE W HARN 0

s R° R H 60 FR°

7

In schemes 10-12, a number of strategies for assembling the compounds of the present
invention are illustrated. It is understood that alternative methodologies may also be employed in the
synthesis of compounds of interest. The exact choice of reagents, solvents, temperatures, and other
reaction conditions, depends upon the nature of the intended product. In some cases, appropriate
protecting group strategies may be used. In other cases, further elaboration of the product shown in
schemes 10-12 may be required to obtain the compound of the present invention. As previously stated,
the identity of the coupling partner (e.g. RR’NH, XH, or RCO,H) in schemes 10-12 must be chosen
appropriately to give the compounds of the present invention.

Most of the coupling partners used to make the compounds of the present invention are
readily available. They may be obtained from commercial sources or synthesized by methodology
familiar to those skilled in the art and as described in the chemical literature.

Aniline intermediates, such as those described in schemes 1-5, may be converted to a
variety of other key intermediates that are useful in the synthesis of the compounds of the present

invention. For example, scheme 13 illustrates methodology for conversion of a representative aniline
into a quinoline intermediate.
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(XH), usually under basic conditions, to give other
conpounds of the present invention (52 and 53). The
wee@cioew7hnat ure of RR NH or XH not only det er mP@EES1006€044086
identity of the final conmpound of interest, but also
i nfluences the choice of conditions under which the
reaction is perforned. For exanple, reductive
am nation of 47 nmay be perforned using alternative
conditions to those shown in scheme 10, such as
sodi um cyanobor ohydride in MeOH depending on the
exact natures of 47 and the amne. Simlarly, the
coupling of RR NH and acid 48 may be carried out under
a variety of known conditions, such as use of an
alternative coupling reag PyBOP, or activation
of the carboxylic acid as%%n*g%ég—anhydr|de or acid
chloride. One skilled in the art will infer from
precedent in the chemical literature, and fromthose
-53 WD 2007/ 061676 PCT/U82006W®44086 exanpl es given
herein, suitable cond lthgns v reactlon of either 45

or 49 MAth XH, which isiilUsu II am ne, | actam or
siml ng conpound. SCiight C(BFG):A4 A5 RM G 1 A4 A5

/' 1 ~NHR @'\ 6 OHON G A As CHO

casg%,‘ gnpounds of t—h'?_l—q?;ﬁ%e'm_l—nventi 0 be
obt &l ne q% use of tiHe odol ogy sH@wn Rh schene
11. Reacti“dn of al dehyde 47 with an appropri atét
organonetal lic species (RM, such as a Gignard
reagent RWMpBr, may be used to give al cohol 54. A wi de

vari et Yniline R2 @iy be cormpttedp theedtidsRidirighddeh a8 10y treatment with 2-
dlmethglfamn{(flt%ngqt ﬁtns&%&hyl i mo@ioﬁhﬁeq&%%ttraﬁuorogorgtg) ac@or%m g to the

[ ori sul t
knownBERGEARIF KEPTE - Stk 200 1136 He Wikl the thethedelot shewn in scheme 13 i
exempRfedminglaailinbas ginis undesioad thaf llt ﬁiay b@ﬁp;illi‘é&fdﬁ vzﬁféb}mﬂaﬂmne substrates,

such a@fﬁggerhggé bec? F&rgm gerinlar%}u € varlcﬁls ﬁemi ne ‘SteB’é‘f‘ﬁ‘aé%f’r lﬁﬂ_ example, scheme

ents
14 IHU%?% |ﬂ§ﬁssvmih§8%féwt%‘eﬁycla¢ intrmediftyeatoage tnabazons tokledse in scheme 13 but of a
more gewdrallsiadteresTay al so provi de the conpounds of interest.
A variety of ligands may be utilized with such netal

catal ysts, as described in the literature.
SCHEME 14

O

e

W
- Me | N‘Me
Me NS I (BF )z
YII
FAeN’i\ < %ASN’i\

g\ 2. HCI, THF

It is understood by those skilled in the art that in some cases alternative reagents or
conditions may be used to effect the transformations in scheme 14. In some cases, additional chemical

steps may be required to obtain the compounds of interest, or various protecting group strategies may be
employed.
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Schenme 12 denonstrates how sone ot her heterocyclic

structures nmay be obtained from diam ne precursors.
wab@7pbesny | enedi ami ne 56 can be coupl ed to an BCT/US2006/044086

RCO2H usi ng wel I known coupling reagents, such as

BOP, to give an anilide internedi ate which may be

cyclized in situ under acidic conditions to give the

benzi m dazol e 57. The sane starting material 56 can be

condensed with a suitabl e ketoal dehyde, as shown in

schene 12, to give the quinoxaline product 58. The

requi red ket oal dehyde may be synt hesi zed usi ng known

nmet hodol ogy. It may be a derivative of one of the

coupl i Tge pisrinBditss Ae5AbddIE Echafik @1 Mhay ®E uSdds egHidize the compounds of

' lj.zati f uj Lin r [ €. . .
the pre%éél@ ﬁrfv%rgcg)%tdgﬁm ra ggthegg o% Eléovxg]enggﬁge(%l%%. fgj&nﬁ g?éhfsgetnfﬁgﬁgdo??gles is illustrated
in schegiedlSe $tandprd spductye andpation of pm gldehysde dikehl with s suigrble amine (RR'NH) may
be used®hibidie s findi Prodextdhirest{6Byri ne 59 reacts readily with

a variety of imdate esters to afford

di hydr obenzodi azepi ne products of structure 60. The

requisite imdate ester i BCHEMIEIAte nay be -54 WO

2007/ 061676 PCT/ US2006/ 044086 obt ai ned usi ng known

met hodol ogy, such as trex'nent of the corresponding

nitrite with an,al @hol NaBH(OAckci di c conditions. o
<HE A , dOHN ORIE AAR , 4‘§?\NH
50 Zwii?f&g . Al - ITGATN J~ A \] N\ Q}4§
'~ _ 6 NT GRPN-& N ~OH YG g~ A O S8RS? R-BH X,
O H2N G1L A4 g5 NR& A4 -A5 NH R CHO NH Y Jam gz s RP
--,0s NG A A~-OR N G A7TA N~O 56 R6 58 R6 O NH HC

O A4 %he prgcige ngtrg of RR'MHmognly determines the identity of the final compound of

interest, but also influences the choice of conditions under which the reaction is performed. For
example, reductive amination of 62 may be performed using alternative conditions to those shown in
scheme 15, such as sodium cyanoborohydride in MeOH, depending on the exact natures of 62 and the
amine.

In scheme 15, a representative strategy for assembling the compounds of the present
invention is illustrated. It is understood that alternative methodologies may also be employed in the
synthesis of compounds of interest. The exact choice of reagents, solvents, temperatures, and other
reaction conditions, depends upon the nature of the intended product. In some cases, appropriate
protecting group strategies may be used. In other cases, further elaboration of the product shown in
scheme 15 may be required to obtain the compound of the present invention. As previously stated, the
identity of the coupling partner (e.g. RR’NH) in scheme 15 must be chosen appropriately to give the
compounds of the present invention. '

In some cases the final product may be further modified, for example, by manipulation
of substituents. These manipulations may include, but are not limited to, reduction, oxidation, alkylation,
acylation, and hydrolysis reactions which are commonly known to those skilled in the art.

In some cases the order of carrying out the foregoing reaction schemes may be varied to
facilitate the reaction or to avoid unwanted reaction products. Additionally, various protecting group
strategies may be employed to facilitate the reaction or to avoid unwanted reaction products. The
following examples are provided so that the invention might be more fully understood. These examples

are illustrative only and should not be construed as limiting the invention in any way.
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H 60 R6 O In schemes 10-12, a nunmber of strategies for
wa@g@emblereig t he conpounds of the present i nvePCT/OR2086/€14086

illustrated. It is understood that alternative

nmet hodol ogi es may al so be enployed in the synthesis

of conpounds of interest. The exact choice of

reagents, solvents, tenperatures, and other reaction

condi ti ons, depends upon the nature of the intended

product. In sone cases, appropriate protecting group

strategi es may be used. In other cases, further

el aboration of the product shown in schenmes 10-12 nay

be required to obtain the conpound of the present

I nvention. As previousl [ Té?e identity of the
-coupling partner (e.g. RCO2H) in schenes
10-12 must be chosen approprlately gi ve the
conmpounds of the present invention. st of the
coupling partners used to make thﬁq ounds of the

present invention are re

obt ai ned from conmerci al

met hodol ogy fanilild© ‘ ledin the art and

as described in the chgmcal literature. Aniline

i nternedi ates, such as @hose described in schenes 1-5,

may be converted to a variety of other key
()-6’-CatbekyB Ui adiRiré-e-spifofinigeblidiné-n.2t-hephShbles 5 dicak t he

. They may be
fy nt hesi zed by

compounds of the present invention. For exanple,
schene 13 |IIustrates nethodgloo fog converS|on %f a

- 55 V\DAZQQI%H Qﬁiﬁl?efbf B@Férh&@&&ﬁﬂ&ﬂ@ﬁ@ g, mhﬁl)lajd%n cﬂa-mde (©.58¢g,

N Me Me ) Q
195 it limeifigy Syl O Syt Al potityop mt) vas
heated i@ y0 ffe farGriv érep@blow@ tolseoldo pmbispidaiberatued. didie pereimbtatepyas collected by
filtratiéd SRAWERRS With 85 x 200 mL). Drying in vacuo afforded the title compound. MS: m/z =

297 (M + 1).

To a stirred suspension of (+)-6’-bromo-3°,4°-dihydro-1’ H-spiro[imidazolidine-4,2’-
naphthalene]-2,5-dione (14.9 g, 50.5 mmol) in THF (1.2 L), at —70 °C, was added dropwise ethyl
magnesium bromide (3.0 M in THF, 51 mL, 152 mmol). The resulting mixture was stirred for 10 min,
then rerr-butyllithium (1.7 M in pentane, 180 mL, 305 mmol) was added dropwise over 30 min. Stirring
was continued at —70 °C for 20 min, then additional zerz-butyllithium (1.7 M in pentane, 60 mL, 102
mmol) was added dropwise over 10 min. After a further 30 min, CO, (g) was bubbled into the reaction
mixture until LCMS analysis indicated complete reaction. The mixture was allowed to warm slowly to
ambient temperature and the THF was removed in vacuo. The residue was suspended in H,O and the
solution was adjusted to pH = 1-2 by the addition of conc. hydrochloric acid, to a final volume of about
500 mL. The mixture was filtered and the isolated solid was washed with H,O (4 x 100 mL) then dried
in vacuo. Trituration of this crude solid with EtOH provided the title compounci. MS: m/z=261 (M +

1).
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di met hyl am nonet hyl ene- 1, 3- bi s(di net hyl
i moni 0) propane bi s(tetrafl uoroborate) according to

wo b@7/0kwoewn procedure (Tomet al., Synthesis, PODLS2096/044086
1351). Wil e the nmethodol ogy shown in schene 13 is
exenplified using aniline 22, it is understood that it
may be applied to a variety of aniline substrates,
such as those described herein, in order to provide
various quinoline internedi ates. For exanple, schene
14 illustrates the synthesis of heterocyclic
i nternmedi ates that are anal ogous to those in schene 13
but of a nore general structure. SCHEME 14 M 1. Me
I NMe ME' N (BFa )2 IDNTEERMEDRIERAS NH MeeNdAMe OHC
G Aa AS01 NH HOAc 2 6 s HNGN 2 AR O2. HO,
THE N GA7 A6 ~O 43 62 R It is understood by those
skilled in the art that in sone casgs alternative
reagents or conditions may be u
transformati ons in scheng 13
addi tional chem cal step 3 gqui red to obtain
t he conpounds of i ntkyidSt, [ protecting group

ed tqqeffect the

strategies may be enployed. -56 WO 2007/061676

the present invention using a variety of known
Step ANeYB0Ai66 B ©E -dikydeo- 0T blio st dRbIaARL 00hSbithafne]-2.5-dione

illustrat.e I. C ,15. St ard re ti.ve . .1 s

i nat Pakgy mih SR Lol S0 kI e Bydeanligingst 2
naphthglpe) Qi) digeg (degsaibedsindniegnesiatal X(1 £0fg Ha$ mprabk et sodfum azide (749 mg,
11.53 thib g iresdne (183)0, (GHEMeaslieate RS M+ @ roNaBHHEONGN SV to Cb8F td ambient
tempergtg;'xlé. '%‘:h'g‘ ml\llgu'rot‘acv(v)a_sl’ ad_]l?l(;'éd th(S pﬁls%é)l/ aZdiBI'Ofl of—G] IEI aqueous NaOH and concentrated in

vacuo to precipitate a solid. The precipitate was collected by filtration and washed extensively with
H,0. Drying in vacuo afforded the title compound. MS: m/z =232 (M + 1).

INTERMEDIATE 3
Me_ 7
N NH
HO O
O

(£)-6’-Carboxy-3-methyl-3°.4°-dihydro-1’F-spiro{imidazolidine-4.2’ -naphthalene]-2.5-dione

Step A. (+)-6’-Bromo-3-methyl-3°.4°-dihydro-1’ A-spiro[imidazolidine-4.2>-naphthalene]-2.5-dione
A mixture of 6-bromo-2-tetralone (1.00 g, 4.44 mmol) and methylamine hydrochloride
(300 mg, 4.44 mol) in H,O (1 mL) and EtOH (1.5 mL) was stirred at ambient temperature for 20 min.

Potassium cyanide (289 mg, 4.44 mmol) was added and stirring was continued for 18 h. The mixture
was added dropwise to a stirred solution of 1.0 N aqueous HCI (4.5 mL) at 0 °C, then potassium cyanate
(360 mg, 4.44 mmol) was added portionwise. The stirred mixture was heated to 95 °C and conc.
hydrochloric acid (0.44 mL) was added dropwise. The reaction mixture was heated at this temperature
for 1 h, allowed to cool, and extracted with CH>Cl, (80 mL). The organic extract was dried over Na,SO,,
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preci se nature of RR NH not only determ nes the
WO d@nsteye of the final conpound of interest, PUL/US10896044086
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reaction is perfornmed. For exanple, reductive
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conditions to those shown in schene 15, such as
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dropwﬁ&SﬁﬂeﬁahﬁrtﬁérB@'mlﬂ r@@}—@ wHﬁNulJB%dflMBttm{eaii@g ln‘f:lktﬁl‘i untlpLCMS analysis
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THF wag ER!F@D’PC!)’{’F vaepd. detei rgqqduea;pdsyh@pn@d in He@y20amLpand thergblution was adjusted

to pH QYQrﬁy'tN&écﬁltfoﬁaﬁ ti000 Ry WhéHIS AR, %Ws&aﬁﬁ&?&&ﬁ&(@?@e The mixture

or der

QITE, case
was 85 B8 sl PR L Troh S pcefypacion o s crude
solid “vféirﬁt@H PthYldefdab¢ tifle epnepouh M8awizi=0275aM +4d).avoi d
unwant ed reaction products. Additionally, various

protecting group strat EESS nai be enpl oyed to
facilitate the reactio 4unwant ed reaction
products. The follow ng exanpl es :ﬁg provi ded so that

the invention mght be nore fully upgerstood. These
exanples are illustrative only e ~should not be
construed as |imtirdpNhge iNHany way. -57 WD
2007/ 061676 PCT/ US2006/ 0408 DIATE | 0 HNANH
HOI / O O = O
()-6"-Carboxy=3",4"-di hydro-1' H-spiro[inidazo

+)-7’ Adl noz 41 %lhvgrogp}-}]s%llrgf] mldagthdm%l 4o B’-nap thalene] 2.5-dione

-dlhydro 1 FLsplro[lnldazol|d|ne-4,2‘-naphthalene]-2
Step A, PBEHnYIB.teafdnkr red m xture of 6-brono- 2- tetral one

17.6 /8. 2 I odj um cyani de (9.
( R'solugon o%ro)ﬁopﬁenylacemc ay:x% (104 g,( 48.4 mmol) in oxalyl chloride (50 mL,

0.57 mol) was stirred at ambient temperature for 5 min then at reflux for 5 h. The oxalyl chloride was

removed in vacuo and the residue was dissolved in anhydrous CH,Cl, (100 mL). This solution was
added dropwise to a rapidly stirred, ice-cooled solution of AlCI; (23.2 g, 174.2 mmol) in CH,Cl, (500
mL). A stream of ethylene gas was blown into the vortex of the stirred solution during the addition and
the reaction temperature was kept at < 5 °C. The reaction mixture was allowed to warm to ambient
temperature and then poured onto ice and stirred vigorously. The organic portion was removed and the
aqueous layer extracted with CH,Cl, (2 x 200 mL). The combined CH,Cl, fractions were passed through
a 2” pad of silica and concentrated to give a thick, red oil. The crude product was purified by silica gel

’
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195 mmol ), and ammoni um car bonate (97.7 g, 1.02 nol)
in HO (100 nL) and EtOH (100 nL) was heated to 70 C
wo 0007861876 t hen al | owed to cool to anbi ent tenpRPCHUS2086/044086

The precipitate was collected by filtration and

washed with H20 (5 x 200 nL). Drying in vacuo afforded

the title conpound. Ms: mz = 297 (M+ 1). Step B.

(f)-6"-Carboxy-3',4"'-di hydro-1'H spiro[i m dazolidi ne-4

, 2' -napht hal ene] -2, 5-dione To a stirred suspensi on of

()-6'-brono-3',4'-di hydro-1'H spiro[i m dazol i di ne-4, 2

- napht hal ene]-2,5-dione (14.9 g, 50.5 mmol) in THE

(1.2 L), at -70 C, was added dropwi se ethyl rmagnesi um
chromatpgnarihplcelitiigOvil 4 gradipiit, of Sdxame: EtQAQ—rO®D Yo 7SI to povide ilrgitle
compomdxtmg%/waméwmd for 10 mn, then

rt-butyllithium’ (1.7 Min pentane 180 nlL, 305 mmol)
vvas added dropvvl se over 30 m n. Stl rring was

tert- bﬁ&s&ktkdﬂ& '%61}6‘@;&&1112 PMc%Jhr&edUs%b%d ch'QntP?Tned&aqgl letmediate 2, but

was ad dropw se
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tenperature and the THE was renoved in vacuo. The
resi due was suspended iBNIERMEBREATES 5ol ution was
adjusted to pH = 1-2 by the aition of conc.
hydrochloric acid, to a final olume of about 500 ni.
The mi xture- was filtepedgnd e~Ndbl ated solid was
washed with H2O (4 x en ied in vacuo.
Trituration of this crug& soti dMit HOEt OH provi ded the
title conpound. MS: mz =261 (M+ 1). -58 WO

S 25079 061676 PC%;II'/ USZOOG/ 044086 | NTERMEDI ATE 2 0 HNANH
+ - < ione

-di hydro-1' H spi ro[| m dazol | di ne-4 2' - napht hal ene] -2

Step Ag; 26l
-4 2' -napht hal ene) -2

5- di oné s}g\rrgq mpﬁt\gg oﬁ;y{rtdap@leég O g, 22 6 mmol), sodium cyanide (3.3 g, 67.3 mmol),
and am(moniin @xplidaaesY2B¢,,248 ntdi) 1y BLO(30 HL$ phd BICHT5030) vadihBfedHo 70 °C for 3

h, thenf;lo‘z/&atggga‘% %g%nt%erﬁfyiqetg é[(hg g?la 1tQ% waa%olg: bmafqtrglon and washed
with H. (5831 rﬁm@d’ﬁaﬂcuﬂz@we%%twé)comemde /g S 2600+ 1)

for 2 h, then all owed to cool to ambient tenperature.

The m xture was adj ust ﬁ&.&%g%ﬁ]@% addition of 6 N

agueous NaOH and conce cuo to precipitate

a solid. The precipitate was coldgected by filtration

and washed extensively wit H20O; Dr |ng in vacuo

afforded the title conpg 232 (M + 1).
| NTERVEDI ATE 3 0 Mew w /§
HoN

(£)-5’-Amino-spiro[imidazolidine-4.2’-indane]-2.5-dione

Step A. -2.5-dione

A solution of (+)-spiro[imidazolidine-4,2’-indane]-2,5-dione (3.0 g, 14.8 mmel,

-5°-Nitro-spiro[imidazolidine-4.2’-indane

described in Intermediate 5) in conc. nitric acid (33 mL) was stirred at ambient temperature for 1 h. The
reaction was then poured onto crushed ice and the resultant solid was isolated by filtration. The crude
material was recrystallized from ethanol to give the title compound. MS: #/z =248 (M+1).
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NANH HOI / O O
(f)-6"-Carboxy-3-nmethyl -3 .4"-di hvdro-1'H spiro[im daz
wobkiodiosrs7él, 2' - napht hal ene] -2 5-dione Step A PCT/US2006/044086

()-6"-Brono-3-nethyl-3",4"-di hvdro-1' Hspiro[im dazol i

di ne-4 2' -napht hal ene] -2 5-di one A m xture of

6- brono-2-tetralone (1.00 g, 4.44 mvol) and

nmet hyl am ne hydrochl oride (300 ng, 4.44 not) in H20

‘(1 nL) and EtOH (1.5 nL) was stirred at anbient

tenperature for 20 mn. Potassium cyanide (289 ny,

4.44 mol ) was added and stirring was continued for 18

h. The m xture was added dropwi se to a stirred

solution of 1.0 N aqueous HCl (4.5 nL) at 0 C, then
Step BPOH S AMAY S ARl Eazo R4 %xndﬂneli,%k% was added

portionw se. e stirred eated to 95 C
and cori@2 SUFRFRTeILe G5 cnigeisairelgmidazokidine iel-indanelcR.S-dione (1.77 g, 7.16
mmol)dii Bk SE€ 00 Ty aﬁcEMEOII—D@’l 00rinLl) tWag advRd m%atcad (zﬂlo rid)iafid the reaction stirred

vigoro&ﬁy“ﬁ:?déﬁ%rgg égff SIJ{B eerg\rfllegne cata é/sttwds fq{éred o)gdan%(i%e Fltrate was
concendrated tauisiddhe “ﬂ%@n\m“zb oPoske7d 8FQMI'7L UBZOOG/ 044086

filtered, and concentrated to dryness. The crude

product was purified by%%omt ogr aphy,

eluting with a gradient - 100:0 to

90: 10, to provide a crude sanplepof the title

compound (ca. 70% pure). Triturat o;mglth Et OH

311 (M + 1).

afforded the title conpo
d?lo 1QI-sp|ro[|mdazo

Step B.

() _6" - Car boxy- 3- net higN-3" |

l'i di ne-4 2'-naphthal ene]-2 5-di oMe To a stirred

suspen3| on of (t) 6 brorm 3 rrethyl 3,4 -di hydro-1"'H
ethyhsr drzodif 3 i2chdibre, 5- di one (211

rrg, 0. 682 mml) |n THE (30 rrL) at -70 C, was added

IBIW'SG et hyl. ma neS|umbromde 1.0 Min THF, 1.37

aeane chlotider e was stirred for

15 nin Totalmemuteeum-nbdanyshé (2010 &) 15 { hmbI)Nh IMEQRE (HOJAIE) wak.added
methyl%me%ggcﬂm?éé(l WQ% ﬁﬂd.ﬁﬁioﬂr ?8‘% S ﬂreé‘tntngt[lre%vas lﬂgi((ﬁelgl% &0 mL) and a

Ste A

e reaction
fine hogagimont oSy aﬁ%ﬂ'oy@i’ iz rﬁaqt@awaatuaemﬂ capled fu G pRAhKCIRK@.84 g, 151
mmol) in i@ (29 mBpwas dddMEsdong ower 30 BinPsicly tHaotha ﬂ’éiil@?dture d1d not exceed 10 °C,

then stﬂﬁﬂ&’\%@é&iﬂﬁleﬁ@garﬁln%g é f%ref(?}m nﬁ'ﬁw ea§¥1acyn?xtu € L\I&{a,s S)ﬁtracted with

%’ﬁ due was suspen e SO
ELO Gra g eétﬂgaﬂwxam:tmf V’ES‘W‘ WiHebringdfq mbnthen dniedoygr MgSO,. HCl (g)
was bubbled dedhighrthecvigabubly dtived solutivefor S rinaésesld wivitite MIld precipitated. The

solid vxé§}ilteryﬂ %vdghgg\’vﬁh% fdhL:é ﬁ}r %d ?tﬂ:dtlt el?:% csn.?nr atl\}féj S/o lglnl% (M+1).

was wash dri‘ed in vacuo. i tura
of this crude SO|Id W|th Et OH provided the title
Step B qepdviethlyl-shfso[imidazotididés. X" Whdand) 2. 5-BNRERVEDTATE 4 0 H2N

HNANH
To a stlrredsmlx’&]re %f %(naet%ylimﬁo)mdane- -carbagx%rélfa hadrochlgf-lde from Step A

(6.0, ég 2‘ ﬁﬁ'ﬂﬂﬁ R {40 onls) s gAded aSlOéﬁ‘OA of potgysiwpey2nate {4-6 #13@ mmol) in
H,0 (6AnIS)aint tlieaBactibn i@ R Renyd R ehi ThagiituleMhspotred fio dold H,O (150
mL) anHTtliIr-le| Qredlﬁta%(@lxy llsolgtgé 8}5 {L‘ Hl%tlgn wan?l‘éd with H;O and air dried. The crude solid was
suspended in 1 N HCI (30 mL) and stirred to 50 °C for 2h. The reaction mixture was cooled, filtered,
and the isolated solid washed with H,O and dried in vacuo to yield the title compound. MS: m/z =217

M+ 1).

-62 -



0.57 nol) was stirred at anmbient tenperature for 5 mn
then at reflux for 5 h. The oxalyl chloride was
WO 200oMe76 N vacuo and the residue was di ssol vePICT/IS2006/044086

anhydrous CH2C 2 (100 nL). This solution was added

dropwi se to a rapidly stirred, ice-cool ed solution of

AICl3 (23.2 g, 174.2 mmol) in CH2A 2 (500 nL). A

stream of ethyl ene gas was blown into the vortex of

the stirred solution during the addition and the

reaction tenperature was kept at < 5 C. The reaction

m xture was allowed to warmto anbient tenperature

and then poured onto i ce and stlrred vi gorously. The

03 ook -4 .L‘SMMS | ayer

ext ract-gd hgf 0

od 2&"? stﬂﬁdons \/\g @O&;Sﬁsiteré 9%181‘%]1 OP] \%Eb lg%g% added (%)-3-methyl-
spiroligjdazQlidinerfh2 cigdanehi ﬁaime t35 iAo amvﬂ) ekPOfFl@'!f @fer 30 pja.  The reaction

mixtur€ vasl@ilpeDHtE H,OFB0004L) dridable Piecipithtt Gas g6llectel By Wldration, washed with H,O

and dri\%ﬁc@ %Jaggéggve tE:T{lt &%9 %{1941 le%?dﬁlzc h%mngaphy, el uting

Xane: 75:25, to
provi de the t|tIe compound. MS: nmfz = 226 (M + 1).

(:l:)-S’-é)eroGMWﬂsrﬁrohﬁndéibmm @21-1nHa§d?er53.ﬁlbﬁE dazol i di ne-4
'-nap one Esse .
pr oc edg%s%‘@@:f %lgo m%l%p 8 FOCF%%rSSr %ﬁ%ﬂ%ﬁ{i iorfn 5%8\%“"96’ BPusing (2)-3-
methyl{ pinétrqrgpiiotimidazoliding-4.2 imideng ]-2-Stdioneoin 2lace of @)-Ghaitiorspiro[imidazolidine-
4,2°-in@n8 L2, 5Qfior; 1Ak aﬂsc&ndlscﬁm daOP@pared. MS: m/z =232 (M+1).
()-7"-amno-3", 4 hydro-1' H
spi ro[ i m dazol i di ne-4, 2' - napht hal ene] - 2, 5-di one was
prepared. Ms: m z=232 (MAEERMEDIANERVEDIATE 5 0 N O
H ()Spiro[inidazolidine-4,2‘-inﬁane]-Z,S-dione Step

A. ()-Spiro[imdazolidine-4,2" -irdane] -2 5-dione A

stirred m xture of 2-indaaidne 4 H22.6 mol ),
' Qnd anmoni um
A H2O (19 and Et OH (50

sodi um cyani de (3.3 g,

carbonate (22 g, 228

m.) was heated to 70%C for 3 h, en allowed to coo

to anbient tenperature. The precipitate was coll ected

ilgd-ﬁ-t‘r{e e § 99—4 W findT: g—&igng( 100 ITL):

yIng I n vacu —éﬁéé“conpound. M5: mz =
202 (M+ 1). INTERVEDIATE 6 0 H2ZN NOH (f)-5"-Am

Step Al (R)-3SNIbthQIL3°iiekege ol ighidd26tidin 4. 2'r-maa.sz-52d15nédi one Step

é‘ dl( E)né)& 1%8 §9A1{r9%¢1m[%é§z lglllng ﬁ 2 -‘indane] ridf’idlo;lle (%escrlbed in

Intermqdjate ) wqqlwpbra% 14 mixte af MeOfhn FhbEN apd dicthy lymine @d thegpnantiomers
were rebdivéd BHPLC, Wi iat@iraiPak WD edlidal bid Quiig Wwith CAIN:MeOH — 90:10. The
first ma?!)tlﬂ’eil? hanQﬁ u(ag’ ?S)—ry:%etmss n tlror gpeu%[iar&ldaazgp Au?ep Il Zt—gﬁ%eﬁ Q 5- Jlone and the
second major peak to elute was (R)-3-methyl-5’-nitro-spiro[imidazolidine-4,2’-indane]-2,5-dione, the
title compound. MS: m/z=262 (M + 1).

~-2.5-dione

Essentially following the procedures described for Intermediate 6, but using (R)-3-

R)-5°-Amino-3-methyl-spiro[imidazolidine-4.2°-indane

methyl-5’-nitro-spiro[imidazolidine-4,2’-indane]-2,5-dione in place of (+)-5’-nitro-spiro[imidazolidine-
4,2’-indane]-2,5-dione, the title compound was prepared. MS: m/z =232 (M + 1).
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reacti on was then poured onto crushed ice and the
resultant solid was isolated by filtration. The crude
woraions e was recrystal lized from et hanol to gP@BUB106/044086
title conpound. Ms: mz = 248 (M+l). -61 WO
2007/ 061676 PCT/ US2006/ 044086 Step B. (-5
- Am no-spiro[i mdazolidine-4 2'-indane]-2 5-dione To
a suspensi on of
()-5" -nitro-spiro[imdazolidine-4,2" -indane] -2, 5-di one
(.77 g, 7.16 mol) in EtOAc (100 nm) and MeOH (100
nm.) was added 10% Pd/ C (400 ng) and the reaction -
stirred vigorously under hydrogen (ca. 1 atm. After
1 h, the catalyst was fINTERMBDMATEQNd the filtrate
was concentrated to yield the title compound. MS: nfz
= 218 (M + 1) | NTERVEDI ATE 7 O H2N N O Me
()-5' - Ami no- 3- net hyl Glpi_refN n1e.£$k+gyne 4
2' -indane]-2 5-dione St -‘
2-(thhy|an1no)indaﬂg- ZZoy rlNélﬁydrochloride To
a mxture of 2-inda (20 0 g, 261 mol) in MeOH (20
nm.) was added nethylan1ne hydr o ¥ ori de (10.2 g, 1.51
] _O gzo m.)
FE reaction

' n “‘ moﬁ@-ﬂ%oﬁeﬁﬁ%ﬂ‘oﬁh%&hﬁ@i 2’31gd:mef‘2 5 (ﬁ&'arhg, 1.15 mmol,

he tenperature di. d not exceed hen sti
dosoritggan T ol e SHETHHIn (SR i PEFPEBRRSInTHGE (145 me. 1.09
mmol)rveaatidedrin mpartien. Ville mixturavhedired thamiit @ @rRbduneifyr Bndhen the
solven{ HEs 8&9@&1‘ it v 8SIor e ré@%e% Bﬁﬁt;&\ﬁeﬁ%&&éaﬂ §at&é&d %)eoh!‘ﬁ@ﬁcm (20

dried over HCG bl ed t hrqug

mL) ang Gl ngﬂs)t .T P? ergaRig Ilf’d‘ﬂ iy 4%5*# %zsﬁ%h 5‘1“@‘5‘%‘?6 can%‘iﬁtt@i under
reducef @rdsshr@l ‘Bied qpiidediradlict Waepurifel ibgl sikas gélichtottabraphfsialig with a gradient
of CHz\r%l ;ﬁOﬁlzqu{)%lﬁtg doei% %\Qi (kggl ?m&laql tchltol‘de3 SRERR Hﬂ%[mh@lzohdme# 2’-
indane]-3,5dioney hich e ffﬁtdawg? Htlseempopnd,iviiclhdyted sesopg. gHs: m/z =266 (M +
1). To a stirred m xture of

2- (et hyl am no) i ndane-2-carbonitrile hydrochl oride

fromStep A (6.0 g, 28.8 nmmol E in AcOH (45 nL) was

added a sol ution of pot ' (4.65 g, 57

mmol) in H20 (6 nL) and the reagilon m xt ure was

stirred for 1 h. The mxture mas oured into cold H20

(150 nl) and the precipj NHat ed by

filtration, washed mﬁth 2 r ied. The crude

solid was suspende rnl® and stirred
was cool ed,

Step C ( 3. N@thyl 5'-n|tro sp|r0[|n1dazolld|ne 4
Step A‘?‘ (R)'-ﬂqgﬂﬂﬁo-% -éﬁlgf‘ogjlﬁ]ethvl-splro[ imidazolidine-4.2°-indane]-2,5-dione

The title compound was obtained from the same reaction as Intermediate 9. The crude
product was purified by silica gel chromatography, eluting with a gradient of CH,Cl,:EtOAc — 100:0 to
0:100, to give the title compound, which eluted first, and (S)-5°-amino-6’-chloro-3-methyl-
spiro[imidazolidine-4,2’-indane]-2,5-dione, which eluted second. MS: m/z =266 (M + 1).
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To stirred fumng (90% nitric acid (100 nL) was
slowWy added ()-3-nethyl -

W@ pioropiens dazol i di ne-4, 2' -i ndane] - 2, 5- di one ( 4PGI/{S$2006/044086
20.9 mmol ) in portions over 30 mn. The reaction
m xture was diluted with H20 (200 nL) and the
precipitate was collected by filtration, washed with
H20 and dried in vacuo to give the title conpound.
M: mz =262 (M+ 1).
()-5"-Am no-3-nethyl -spiro[i m dazolidine-4
2' -indane]-2 5-dione Essentially follow ng the
procedures described for Intermediate 6, but using
()-3- INTERMEDIATE 11
methyl -5' -nitro-spiro[i m dazolidine-4,2'-indane] -2, 5-d
ione in place of ()-5"-nitro-spi®o[im dazolidi ne-
4;2' -indane] - 2, 5-di one, Lhg tit] epeqpound was
prepared. MS: niz = 232 ERVEDIATE 8 O NH

“()-3-Methyl -5"-nitro-spiro[imdazol pe- 4, 2' - i ndane] -
2,5-dione (described in Internediate 7) was dissol ved
-5 Alhifo-80 et ylanm ne and the
enanti oners were resolved by g T1izing a
Chiral Pak AD colum and eluting with CH3CN. MeCH -

Step AQQ)NIA-Méthoxyberzeh)- Smjtar-speEiln ids@oiling-£2 WRdane]-2.5-dione

()3 bl o e LTI Ao 5 AL 566
describehin niqrmedigte Ok 4-methexybensyt pohel > ibeBOremal). 2tiethyh dzndicprboxylate
(1.48 g; 249 nthha@d)) end dripRenylphobphireqD20 W849 Maioly iA/THEF(18 64.) Wb tirred at ambient
temperbl for 3 s, The solsent s oy ehisgis Arosars s tp s perioncd
betweensatyradpquecus JeHCOal(l ymEbanddililsg: GAenlpr dbedigres layer was dried
N aﬁ@iﬁ&‘ﬂfef&ﬂ@?ﬁdﬁ_@ﬁcehﬁht@@ OBdbr AddBcdd pri¥dlire U S h@&'uﬁa);rbg’act was purified by silica
L BT e S
compoynd MByyeygrej68 EME-18i one, the title compound was

prepared. Ms: mz = 232 (M+ 1). -63 WO 2007/ 061676

Step ng};é%équg{&énﬁgﬁngbén%};%@ '—A\s-lx-)g'oﬂm%azo 1din~é'-4:.é’-iyclline1l:g,l5\|-dli\cl)ne
(S) - 5' Tagisplptiat Of_c(h)-Mﬁn@tmymtleﬁ)’l-rliupisnii‘CdalziddtZiotiﬁinMA,’ -indane]-2,5-
dione ffom BREAN@S AgD0.95 HARI) in DMF (1 mL) was added sodium hydride (18 mg of a 60%

dispersion in mineral oil, 0.45 mmol). The mixture was stirred for 5 min at ambient temperature and

benzyl bromide (230 mg, 1.35 mmol) was added. After 30 min, the mixture was partitioned between
saturated aqueous NaHCOj; (3 mL) and CHCL (5 mL). The aqueous phase was extracted further with
CHCI; (5 mL) and the combined organic layers were dried (Na,SOy), filtered, and concentrated under
reduced pressure. The crude product was purified by silica gel chromatography, eluting with
hexane:EtOAc — 75:25, to give the title compound. MS: m/z = 458 (M+1).

-2.5-dione

To a stirred solution of (+)-3-benzyl-1-(4-methoxybenzyl)-5’-nitro-spirofimidazolidine-
4,2’-indane]-2,5-dione from Step B (110 mg, 0.24 mmol) in acetonitrile (1.5 mL) was added dropwise a
solution of ammonium cerium (IV) nitrate (395 mg, 0.72 mmol) in H,O (1 mL). After 3 h at ambient

’-nitro-spirofimidazolidine-4.2’-indane
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Step A
(S)-5"-Am no-6'-chl oro-3-nethyl -spiro[imdazolidi ne-4.
WQ200706d®ne] - 2, 5- di one PCT/US2006/044086
(R)-5" - Am no- 3-net hyl -spiro[ i m dazol i di ne-4, 2' -i ndane]
-2,5-dione (265 ng, 1.15 nmol, described in
Internmedi ate 8) was dissolved in AcCH (7 nL) and
N-chl orosucci ninmde (145 ng, 1.09 nmmol) was added in
one portion. The m xture was stirred at anbi ent
tenperature for 5 h, then the solvent was renoved in
vacuo. The residue was partitioned between saturated
aqueous NaHC®3 (20 nL) and CH2A 2 (70 nm.). The
tempenwye thepreciyitate wasisalated ty (INR2iSOANd driddlih esod to affidd the title compound.
MS: ”gpn§§p¢&gfed under reduced pressure. The crude
product was purified by silica gel chronmatography,
eluting with a gradient of CH2Cl2: EtQAc - 100:0 to
Step D0 (D Arhido Gibefizyl-spiro[imidazolidine-4.2-indane -2.5-dione

(ZR? B |5 %395%% oP{lggrb%ng%rge Hyol sl%rgtirrn g[]{dd naeztp i I—l?lﬁ'j]arr]lg] f‘ 5-dione from

1997 and

Step (30 g, (. poALtin EAAE K-8 M) 6okl MeOBH.5 V) wislasded H86PRA (S me) and the
reactioh mikjure Whel MD‘gﬁﬁsﬂlQnd@hymHgéﬂ (¥a.NQtmy Q‘Terl\@ h, the catalyst was filtered

off amf B)a titr%é‘(yapgo centr‘r;apeg )Cr)ia% tHEB@%/ comp%um? [I{/Ig'I /az .istC{M +1).

(R) 5' - Ami no-4' -chl oro-3-net hyl -spiro[i m dazol i di ne-4,
2' -indane] - 2, 5-di one TheriErRNEDEAPEUNd was obt ai ned
fromthe sane reaction as Internediate 9. The crude
product was purified by silica g“ chr omat ogr aphy,
eluting with a gradient g Kc - 100:0 to

0:100, to give the title vlkch eluted first,
and (S)-5'-am no-6'-chl e 3
sp|r0[|n1dazolld|nefh“b -|ndane] 2 dlone whi ch
eluted second. M5: mz = 266 (M + Me4 WO
2007/ 061676 PCT/ US2006/ 044086 | NTERVEDI ATE 11 O
YLY'N ~ NH H2N O Me
() 5' Anlno 3 (benzyl) splro[|n1dazolld|ne 4
A pictip sPiss Azolidine-4.2’-indane]-2.5-dione
()- 1 (‘Esé\é%hil%ﬁ@\%g ke éoceaﬁxreg 9es§rﬁ’l5e‘iicf£>1‘ 1etadhid 9 REST ﬁ"smg I-bromo-2-

re of
ety Propati FRHEg SR Bt 1R Fhumhpund v Rrspaerd MS: e 53d4 O+ )
(1.4 g, 5.66 mmol, described in Internediate 6),
4- et hoxybenzyl aIcohoLnxﬁhéMbﬁkAf% mol ), di et hyl
azodi carboxyl ate (1.48 g, 8.49 i;, and
tri phenyl phosphine (2.23 g, 8.49 nmpl) in THE (15 nl)

was stirred at ambi ent 2 ture\ days. The
sol vent was renoved under | Rf esure and the
resi due was partipione & ! aqueous
NaHCO3 (15 nL) and { Tihe organi c | ayer

was dried O " Me

(7R)-3'-Methyl-2',5"-diox0-6.8-dihydrospiro[cyclopenta[g]lquinoline-7.4'-imidazolidine]-2-carbaldehyde

Step A. (7R)-2.3’-Dimethvl-6,'8-dihvdro-2'H,5'H-spiro[cvclopenta[g'lquinoline—7.4'—imidazolidineL 2'.5'-

dione

(R)-5’-Amino-3-methyl-spiro[imidazolidine-4,2’-indane]-2,5-dione
(3.00 g, 13.0 mmol, described in Intermediate 8) and p-chloranil (3.19 g, 13.0 mmol) were suspended in
a mixture of 1-BuOH (3.2 mL) and conc. hydrochloric acid (3.2 mL, 39 mmol) and the mixture was
heated to reflux. Crotonaldehyde (1.09 g, 15.6 mmol) in 1-BuOH (3 mL) was added dropwise over 20

- 66 -



(Na2SO4), filtered, and concentrated under reduced
pressure. The crude product was purified by silica
w@edo7obreosrat ogr aphy, eluting with a gradi ent 0PCT/US2006/044086

hexane: Et OAc - 90:10 to 60:40, to give the title

conpound. M5: nmfz = 368 (M+l). Step B.

()-3-Benzyl - | - (4- et hoxybenzyl )-5"'-nitro-spiro[imdazo

lidine-4 2'-indane]-2 5-dione To a solution of

()-1-(4-methoxybenzyl)-5" -nitro-spiro[imdazolidine-4,

2' -indane]-2,5- dione fromStep A (165 ng, 0.45 mmuol)

in DW(1 nL) was added sodi um hydride (18 ng of a 60%

di spersion in mneral oil, 0.45 mmol). The m xture was
min. Asftdrmarfedhdr @0 nhin @i reflak, thertiande w8 RfIewead torcdobid dmbi@b&yperature and 10 N

NaOH kaﬁ 9'}?119' 939( %%Q\Ramgas aqidépadmeb %@?iz&prqgﬁiure %ﬁa‘é %Bn thraﬁLcP in vacuo to give a

m xture tione saturate
brown m’q@e@ PS crpd )a pg}glgctcy@mn( gd h!)nhcam@ ch@g@&ggapby}afglglr\gagth a gradient of
CH,CleXeOdct 81b:( targokie), tovdivethe GCE@nfidandiLMSamg: < 182 @owhi.ned

organic layers were dried (Na2SO™4), filtered, and
Bcc%ncentrat ed under reduiced pressure The crude

carbaldzhiddd Ng W t h hexane Et OAc - 75: 25 to g| vethetltle

g WS e e ———
“mdaZQ idjngli %ﬁe ipee Gom Siaprde €l - Aot $tQ4anmol. Sél)en@mbfbm% €1}01 g, 9.06 mmol) and
powdered4ndl&iulie XiRa Nz Rl (686 mgﬂ it diBxMB (600 yivaAzatel di R8ux for 90 mm The

reactlorAf ’m21xture wasqﬁi]erﬁ% tP?r()rtgl'gzp ;?ﬁ_d)of Q{nllfs 5%1 g‘%(j‘gf glbmz-gfe%% rz'xrrrl'g)the filtrate was

cetonitri
concenérereé updss resfucednressiugmibe rqsuim wawarml@rreétbem(e@g@mrgted @quzBus NaHCO;

400 mlmjﬂrl]ﬁ %ﬂg]%d;@@ [g):_:lk_:oﬂi’a%m I"NII:@H '30 AL tTlﬁar@gﬁ{E laya@@wy\@ctracted and the

w80 S PR {emer B B e
dried Wﬁdﬂm P filtpredrandichrcentratpdincompoareive theulle gphmpound3 I@S: m/z =296 (M -+
D. (Mrl). Step D

(t)-5"-Am no-3-benzyl -spiro[i m dazolidi ne-4, 2" -indane]

-2 5-dione To a solution of

() - 3-benzyl -5' - ni t r o- spNCERMAIIAAH| liddi ne- 4, 2' - i ndane] -

2,5-dione from Step C (80 nyg, 0.24 nmmol) in Et OAc

(15m_) and I\/b(]—|(15m_) was add 10% Pd/ C (5 no)

and the reaction m xtus S WHyor ously under

hydrogen (ca. 1 atn). Re cht al yst was

filtered off an&'the e~ Was” ciNicenOrated to

yield the title conpoun Bz :M§08(M+ 1).

| NTERVEDI ATE 12 0 H2N NOM M

I hdazol i di

(7R)-2- (Q\,lbvg? AN nidazolidine]-

d—"jl%%éocedures descrl bed for Internediate 11, but using
1- brono-2- nethyl propane in place of benzyl br om de,

Step ALAR E' 11 rﬁo&\&ﬁ@ﬂ)ﬂ)ﬂg‘ m1$r§&ﬂ€&9 2I}@H-smrgfcvclgbe%taquumolme-7 4'-
imidazolidine]-2', 5'-d10ne

To a stirred solution of (7R)-3"-methyl-2',5'-dioxo0-6, 8-
dihydrospiro[cyclopenta[g]lquinoline-7,4'-imidazolidine]-2-carbaldehyde (2.62 g, 8.89 mmol, described
in Intermediate 13) in MeOH (20 mL) was added NaBH, (672 mg, 17.8 mmol) and the mixture was
stirred at ambient temperature for 1 h, then concentrated to dryness in vacuo. The crude product was
purified by silica gel chromatography, eluting with a.gradient of CH,Cl,:MeOH:NH,OH — 100:0:0 to
90:9:1, to give the title compound. MS: m/z =298 (M + 1).

-67-



~~~-NH HNN-":--O OM (7R -3"'-Methyl-2" S -di oxo-6
8- di hydr ospi ro[ cycl opent a[ g] qui nol i ne-7

wa2e07/6Wae ol i di ne] - 2-car bal deh, Step A (7R)-PBCT/US2006/044086
3' - Di met hyl - 68-di hvdr o- 2H5H- spi r o[ cycl opent a[ g] qui nol i
ne-7 4'-imdazolidine] 2° 5 dione (R-5-Amno-3
-met hyl -spi ro[i m dazol i di ne-4, 2" -indane] -2, 5-di one
(3.00 g, 13.0 mml, described in Internediate 8) and
p-chloranil (3.19 g, 13.0 mmol) were suspended in a
m xture of 1-BuCH (3.2 nlL) and conc. hydrochloric acid
(3.2 nL, 39 mol) and the m xture was heated to
reflex Crotonal dehyde (1 09 g, 15 6 mml) in 1 BuCH

,m,dazgigf,réq@zg)gﬁ;ng44086 m n. After a further 20 mn at
refTux,_ the xture was all owed to cool to ambient

t enper &P AFETetRPluEn QE (%@@h(’@o’@"‘?ﬂhylhb MRILP SrdiBy dierd 60 -
spiro[cpelopentagInaindlirel 1,4 dalidazodidited MpsliaRTEanStepde@od mgy@6Amol) in

CHZClzt(@ n@,)\(@as%ddédrtﬂmyl %ﬂrﬁggq’] STHE Hygxﬂ}]o@rd?g;fw Vﬁ% rez}cﬁon mixture was

romat ogr a
stirred 81"38 TR fincb%e p{gq@eﬂtg Vﬂ?é@‘]la-tedlh}'d“@atf@ dipe f‘@ﬁat? ‘(Yai]li’QPéedt'W@ saturated
aqueous NaHEO; (XpaL)shd tMSmiRture wasBRRadtdd with CH,EL €Px B0 mLf RThe combined

orgamc é{traé\@wd% dr%d o§er'lgd 9(5 i % red, and concentrated in, vacuo to give a solid, which was
dr ospi r oL, oeﬁagqumlflne i

°°mblqeﬂ1wd‘3218ﬂ f“éﬁr?fb?"l'é t° giye Hisltifisisgapoymdnyviiehy pvas of sufficient purity for use in
subseqenk}ted, MS:diupetdgi(MGy; 8. di hydro-2' H, 5" H spi ro[ cycl opent
a[g]lquinoline-7,4"- imdazolidine]- 2',5 -dione from

Step A(1.70 g, 6.04 rrm)IE sel eni um di oxi de (1.01 g,
9.06 mmmol) and powder ISj eves, 4 A (680

ng) in dioxane (60 nL) was heateq at reflux for 90
mn. The reaction g; ure was fi\tered through a pad
of Celite, washing w? Nldnd the filtrate
was concentrated under esgure. The residue
was partitioned betpegp 38 2 dMqueﬁUs NaHCO3 (400
m.) and EtQCAc (1.5 ’Iﬁ cont ai ni ngMMem (30 nmL). The
organic layer was extracted and the aqueous |ayer was
i hi.ped organic
ayers were washe over Na2SO(4,
filtered, and concentr at ed in vacuo to give the title

Ste A tho-@/Btitr: eth ird[ivhidazolilline M TN AT Hiohd
J)lt%’%muQ 3- MRl 7§§)iroflg&c%{>lg&9 Eh%h%nei2 sgﬁ&ﬁy('m@mg, 0.432

mmol, (iesgrlll%\ég% }_Elﬁg 73 g’l (Ii Qé (\:v%r% added 70% %3 (1 mL) followed by conc. H,SO, (1
mL). The resulting rmxture was allowed to warm to ambient temperature and stirred for 18 h, then
poured onto ice and the precipitate was removed by filtration. The aqueous filtrate was purified by
HPLC using a reversed phase C18 column and eluting with a gradient of H,0:CH;CN:CF;CO,H —
90:10:0.1 to 5:95:0.1. Lyophilization provided the title compound. MS: m/z =277 (M + 1).

Step B. 5°.6°-Diamino-3-methyl-spiro[imidazolidine-4,2’-indane]-2.5-dione

To a solution of (+)-5’-amino-6-nitro-spirofimidazolidine-4,2’-indane]-2,5-dione from
Step A (15 mg, 0.054 mmol) in MeOH (5 mL) was added 10% Pd/C (5 mg) and the reaction mixture was
stirred vigorously under hydrogen (ca. 1 atm). After 2 h, the catalyst was filtered off and the filtrate was
concentrated in vacuo to yield the title compound. MS: m/z =247 (M + 1).
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2',5' -dione Step A. (7R -2-(H dy
roxvnet hyl ) -3' - nmet hyl -

wW@2@7hwereo- 2' H5' H-spi ro[ cycl opent a[ g] qui nol i neP@T/8452006/044086
i m dazolidine]-2',5 -dione To a stirred sol ution of
(7R)-3' -nmethyl -2', 5" -di oxo- 6, 8-
di hydrospi ro[ cycl opent al g] qui noline-7,4"'-im dazolidine
] - 2- car bal dehyde (2.62 g, 8.89 mml, described in
Internmediate 13) in MeOH (20 nL) was added NaBH4 (672
ng, 17.8 mmol) and the m xture was stirred at anbient
tenperature for 1 h, then concentrated to dryness in
vacuo. The crude product was purified by silica ge

chr omat ogr aphy, el uti ngNIERMEDINTRIIEent  of
CH2Cl 2: MeOH: NHA0H - 100:0:0 to 90:9:1, to give the

title conpound. MS: mz = 298 (M-+t) -67 WO
2007/ 061676 PCT/U82006/0‘10.¢ NH

(7R) - 2- (Chl or onet hyl

8- di hydro-2' H5' H Bl ine-7 4" -

di e To a stirved solution of

(7R) - 2- (hydroxynethyj) 3' - net hyl - 6'%edihydro 2'H 5 H
splro[cyclopenta[g]qU|nollne 7,4 -imdazolidine]-

%'-&Bﬁ‘o-fs %Qﬂi‘. t'(% irofc é—i n Qn(ﬁzlen?m-lu)nd'afbhd e gc;rbaldeh de

dr opwi § aeenticlly o omop i pSFPROSREDALor Infepiedir TBGURRIE (4)-5™
amino-grrgethyiepipe[duidpidiidine-42isSndasel- 2 5-dibnb Ydebiriticd it In@eimediire 7) in place of (R)-

-am.r.a, blnie% .ﬁﬁlnﬁeﬁogglgkaggqﬁggg ne %ﬁ%@éﬂgw Qx(eégred

nL) The conmbi ned organic extracts were dried over
Na2SO4, filtered, and CDTERMERIAGE i vacuo to give a
solid, which was conbined with the filtered solid to
gi ve the title conpound, which was Qf suff|C|ent
purity for use in e .
+ 1). | NTERMEDI ATE 15 [O ~O M 5"
6' - Di am no- 3- net K i j = 2%
2' -indanel - 2, 5- di one Ste A /

(t)-5 -Am no-6'-nitro- 3- nethyl-spirMFinidazoIidine-4
2'$|ndan?] 2 5- dlone To

2' 5'-didned- di one (100 ng 0. 432 mmol descrlbedmln

I nter t at. 0_C wer 7Q%

T e e e ‘%@m!# Betpsps 5+
methylyg;§' Ch@xoo@éﬂlhb'émmrmw@pammnqlmﬁﬁéf mmidazolidine]-Starbaléuhyde
(describ&d ml&extﬂnedtal%efb) iPPIELSE @Rf-@-n‘léﬁ%’l-@nﬁd‘&@ gR_eci p' t at e

e %bﬁgd#% L tyderthe bl fgpound i preparea.

and eluting wwth a gradient of H20: CH3CN: CFSCCQH -
90:10: 0.1 to 5:95:0.1. ihyerMemaatsd @0 provi ded the
title conpound. Ms: mz =277 (M+ 1). Step B
5',6' -Di am no- 3-net hyl -spi ro[ i m dazgl i di ne-4

2' -indane] -2 5-dione NH

HO x>
N N0
®) Me

(£)-3'-Methyl-2',5'-diox0-6.8-dihydrospiro[cyclopenta[glquinoline-7.4'-imidazolidine]-2-carboxvlic acid

A mixture of (+)-2,3"-dimethyl-6,8-dihydro-2'H,5'H-spiro[cyclopenta[g]quinoline-7,4'-
imidazolidine]- 2',5'-dione (500 mg, 1.78 mmol, described in Intermediate 16) and selenium dioxide (592
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To a solution of
()-5" -amno-6"-nitro-spirof[imdazolidine-4,2"-indane]-
wQ2&7hewene from Step A (15 ng, 0.054 nmol) i nPEEOBR00&044086

m.) was added 10% Pd/C (5 ng) and the reaction mxture

was stirred vigorously under hydrogen (ca. 1 atn).

After 2 h, the catalyst was filtered off and the

filtrate was concentrated in vacuo to yield the title

compound. Ms: mlz = 247 (M+ 1). -68 WD 2007/ 061676

PCT/ US2006/ 044086 | NTERVEDI ATE 16 O HNNO O M

(=L)-3" -Meth .

2' ,5' -di oxo- 6, 8-di hydrospi roFcycl opent a[ gl qui nol i ne-7
mg, 5.38 mingl) dadiokargi(B&inLp anbiifa(3dehyate hedfgise ndflualfbryl 8 h. The reaction mixture
is alloxf/&i tbQ\%lnﬁlst%rﬁcgtthu%ﬁ g‘i’)% 66cHRS Ghd BREHAE is Bh&HERS 3 Srcuo to give the
““e“%MPH%Ps met hyl - spi ro[ i ni dazol i di ne- 4, 2' -i ndane] - 2, 5- di

one (described in Internediate 7) in place of (R)-

5' - am no- 3- net hyl - spquﬁ%i&@ﬁa{ée% 2'-indane]-2,5

-dione, the title conpound is par ed INTERNEDIATE

17 O d I--,N/ O M (=L)-2- (OChIororretth

-3' -nethyl-6 8- dih‘dro 2'H Yﬁk

5" H-spiro[cycl opg 1 S~NHn dazol i di ne] _

2',5" -dione Essentlally f he rocedures

descri bed for I nt er mredi g ()-3" -

nmet hyl - 2' , 5' - di oxo- 6, 8-di hydr ospl rmgcycl opent a[ g] qui no

| ine-7, 4 -im dazol i di ne] - 2- car bal dehyde (descri bed

| n Intermedl ate 16) in pl ace of
’ i 3=t 0]fs RIglguinoline-7.4'-imidazolidine]-3-carbaldehyde

dl hydr @@Pﬂ’fAQﬁﬁMQLrﬂ&ﬁﬁIsB{réqnﬂwadidéﬁr27¢1ﬂdanbﬁi %mk (158, 2.16 mmol,

descrlt}eﬂn.rt)cﬁ ! ba(k 705 anweﬁggﬁgn%nl 3 Ens(do tgallmmomo)propane
bis(tetrafjuarpbqrape) (127 7 g54~9@ I“UIXQi} Ber8-suipayddd dis placialf aoytid apjpbatdahginixture was

heated ¥ Reﬂldirc g@gﬁ o Tht HigazQldsdubREa Bo8f B AhBlehfteAPldturdbefore the bulk of the

acetic ztc)ui( ‘Zassremay?ﬂezfz H’%uo6 T§[F0(|1 PIVHT) 6n%1 ﬁ' agugous 5{(}16}(&%} b(b@moa[were added
and theghigbirevhs stgred aﬂamblamtdamdltum foed.5 h2 ThSinixtire vens (td @owrgd into a

r "t n e aqueous
separatiny KinBIR ta“""’a’%@g@%@ 300 %%#%gﬂp%t‘f%uszooﬁ?éﬂgg g‘m f The aq
ayer vgs S opes Wi B AL ‘{ ) # the Fromipiped qrganis)weag é"ed over Na;SO;.

Filtratibre tot rentoed dryimf lagont e alsBlution Fhiehvea conoehitrateKinliaeuo th give a yellow

reSIdueal’ﬂhQ\fﬁ b Qr&lg&l was phhf' & l?}dmltl&rggp&noﬂatgggpfgf elgm]% &'ﬁh @nglent of

frate i s concentrated 1 n vacuo
CHZCIZ {-{l— 100:1 to 94:6, to give the title compound. MS: m/z 996 M+ 1).

INTERMEDIATE 20

0 0
H = NH

4

N N™ "0
Me

(£)-3'-Methyl-2' 5'-djoxo-6.8-dihydrospiro[cyclopenta[g]quinoline-7,4"-imidazolidine]-3-carbaldehyde

Essentially following the procedures described for Intermediate 19, but using (x)-5°-
amino-3-methyl-spiro[imidazolidine-4,2°-indane]-2,5-dione (described in Intermediate 7) in place of (R)-
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title conpound. |INTERMVEDIATE 19 O H- NHNO N M
(R -3 -Methyl-2" S -di oxo-6
w@2aloydrospi r of cycl opent a[ g] qui nol i ne-7 PCT/US2006/044086

4' -imdazolidine] 3 carbal dehvde

(R) -5'-Am no- 3-net hyl -spiro[i m dazol i di ne-4, 2' -i ndane]

-2,5-dione (0.500 g, 2.16 mmol, described in

Internmedi ate 8) and

2- di met hyl am nonet hyl ene- 1, 3- bi s(di et hyl i nmoni o) pr opa

ne bis(tetrafluoroborate) (1.77 g, 4.97 nrnol) were

suspended in glacial acetic acid and the m xture was

heated to reflux for 20 h. The m xture was allowed to
5’-Aminod-mbthybspirioHimfdateligiver 42 Uindarled Srdiortel) eheltitlelcomfporivewas prepared. MS:
mlz = %QM ?CI d was renoved in vacuo. THE (10 nL) and 1 N

aqueous HC (10 mL, 1.0 mml) were added and the

m xture was stirred at anbient tenperature for 2.5 h.

The m xture was then pour BXAMPOE&® separatory funnel

cont ai ning CHC13 (150 nL) and saturated aqueous NaHCO3

(30 m). The aqueous |ayer was extracQed once with

CHCI 3 (100 niisand the compipec

over Na2SO4 ¢ ¢ f ngNkbent gave a

yel low residue. The |rrpurproduct as puippfied by

silica gel chromatography, eluting weh a gradi ent of
CH2CI2 I\/le()—| 100: 1 to 94 6, to glve the t|tIe

lmldazﬁlémé] é I\Jl N!e (f) 3' Met hy' 2' S' di XO 6
8-di'h cloe ui_nol i ne-7
4" - myg'g.’ ‘%‘ %ﬁ%&%ﬂ%@%&éé@gem% ally follow ng

dihydrbdpeomyolopdm[g]s]udxehmer ~7,#echidaaolidind] @rcaetehi dehigde {99 mig10.068 mmol, described

in InteHdde io‘) nEyllamme(lO g, 0.095 mmol), and Acog (. 013 mL, 03£5g\m 1)in1,2-
am no- 3- et S IFO I'Mm adazo |ne -1 n

|
diohloR (A S T RO D ErtreigrSRompyrine (a8 087 mvglh Ay 3 b the
mixturb\d et d 6o dryREsT in 5200 & d#d B8flue is purified by HPLC using a reversed phase

C18 coﬁuy%&@utﬁﬁﬁl{w Fra&gﬁtro(?[l—t ﬁ@%ﬁ} t§3d&?H4 d&) %@g%ﬁn’f% 8’1 The pure,

I one, , oun
producég@nt'tumng g@ytlomlqed @nd ppqqpptrated to glve the title compound as the

trifluoroacetate salt.

EXAMPLE 2

uinoline-7.4'-imidazolidinel-

2'.5-dione

To a solution of phenol (11 mg, 0.12 mmol) in DMF (0.3 mL), at ambient temperature, is
added potassium carbonate (21 mg, 0.15 mmol). The resulting mixture is stirred for 30 min, then (£)-2-
(chloromethyl)-3'-methyl-6,8-dihydro-2'H,5'H-spiro[cyclopenta[g]quinoline-7,4'-imidazolidine]-2',5'-
dione (19 mg, 0.060 mmol, described in Intermediate 17) is added and the resulting mixture is stirred at
ambient temperature for 18 h. The reaction mixture is purified directly by HPLC using a reversed phase
C18 column and eluting with a gradient of H,O:CH3CN:CF3CO,H — 90:10:0.1 to 5:95:0.1. The pure,
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NNNMO
()-2-1(Benzyl am no) net hyl ] -3' - net hyl - 6, 8-di hydro-2'H, 5
WO kbog6160¢ cycl opent a[ g] qui nol i ne-7 4' - PCT/US2006/044086
i m dazolidine]-2',5 -dione To a stirred sol ution of
(t)-3' -nethyl-2",5"-di oxo- 6, 8-
di hydrospi ro[ cycl opent al g] qui noline-7,4"'-im dazolidine
] - 2- car bal dehyde (19 ng, 0.068 mml, described in
Internediate 16), benzylamne (10 ng, 0.095 mmol), and
AcCH (0.0 18 mL, 0.315 mmol) in 1,2- dichloroethane (1
m.) is added sodiumtriacetoxyborohydride (20 nyg,
0.095 mMmmol ). After 3 h, the mxture is concentrated
product-Gonfiying KA ctidhs ‘dﬁ&ﬂdﬁlbgﬁd ﬁﬁd%n&%&ﬂgféu@? bive mértiéfelclsﬂlp&md as the
g a reversed phase col um and el uting
"‘ﬂ“"r‘k’ﬁeﬁ‘%&gr adi ent of H20: CH3CN: CF3CO2H - 90:10:0.1 to
5:95:0.1. The pure, product-containing fractions are
conmbi ned and concentr at edgkamvpgesthe title conmpound
as the trifluoroacetate salt. EXAMPLE 2 O NH C O N
N 4\ Me O
(:)-2-(Phenoxynet hyl)-3'- [

|ro[c cl opent a[ g] qyjnol i dgZol’ NiH nel
2',5" -dione To~a sallut ien ofphenal A , 0.12 mol)
in DNF (0.3 | at affbi et t efperat up¥, added

pot assi um cakhopate (@1 ng, 0.15 mde . The resul ting
mxture is stirred for 30 min, then (f)-2- (ch i
io hydro 2 H 5 H-spl

ngmﬂnﬂd—(ne] -é'“-S' dlone 619 ng, O. 060 ﬁnnl descr{bed
! n i ntﬁrnﬁﬁglh%fq:bi‘%)métﬁylédg %gox@q‘;dS Mﬂ?dlrogpi% (ﬁlcﬁgﬁn@l[g} ll'lx{‘n%lmeﬂ 4'-

. ., is. stirred at ient” ténperature
‘““mwﬁﬁﬂﬁégdﬁ“ﬁv%kiﬁ%ﬂls purified directly by HPLC using a
(14 mg, 6\0é5 sl plesartbed GlMteembdiam 18)) aniftheitdi iig (VIS knrdoly BDE @8tmg, 0.136

e ARSIl g oo

in DM (rlda(a):ﬁt apbisphieripagture fosd $ bn Shareactionmixivesiis prdfied directly by HPLC
using a¢ORERA phat € 8 olugin\ead theng With 8 sFAMAOHING,CRSHIdNe: CF3C02H 90:10:0.1 to
5:95:0.1.f '.'[‘lflé 15{95 %@&cﬁt@&o%ta%rﬁng frac'%‘XAs are combmeci\l and concen%l‘atl\e/g to give the title

compound.

EXAMPLE 4

(£)-2-{[(2-Ox0-2.3-dihydro-1.3-benzoxazol-7-yDamino]methyl }-3'-methyl-6_8-dihydro-2'H.5' H-

spiro[cyclopenta

uinoline-7.4%imidazolidine

Step A. 5-Chloro-7-nitro-1.3-benzoxazol-2(3.F)-one

To a stirred solution of 2-amino-4-chloro-6-nitrophenol (2.00 g, 10.6 mmol) in THF (50
mL) was added 1,1°-carbonyldiimidazole (2.06 g, 12.7 mmol) and the resulting mixture was stirred at
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O (:J:)-3-Methyl-2' S -dioxo N phenyl-6 8-dih
pi ro[ cycl opentaWjui noline 7 4" im dazolidine] 2

w@e a00box@mné de A mi xture of PCT/US2006/044086
(t)-3 -nethyl-2",5"-di oxo- 6, 8-di hydrospi ro[ cycl opent af
gl qui noline-7,4"- imdazolidine]-2-carboxylic acid (14

ng, 0.045 mmol, described in Internediate 18), aniline
(4 mg, 0.045 mmol), EDC (26 ng, 0.136 mvol), HOBT (21
ng, 0.136 mmol), and N, N-dii sopropyl et hyl am ne (0.039
m., 0.226 mvol) is stirred in DW (1 nL) at anbient
tenperature for 18 h. The reaction mxture is purified
directly by HPLC wusing a reversed phase C18 col um

ambie@Aénirdtide T6r MWh.t ThedmEurel lwﬁﬁﬁo@éd inkOr ﬁh%ﬁ}uclqg%d the precipitate was
uct - cont al

ure
eotnel By ot eyl et e Rl e G % compouna
title conmpound. EXAMPLE 4 OO0 ~-O1 \ NH HNI N\N
Ste BN7-AMﬂnoﬁ t¥nfoxazol-2(3

3. me?.ﬁ 2 sglugplh§ % 8hlgro|-_%xt1)1%gzlog( gezn?zcl)xazopli‘l(}}l)—onenfg(lm Step Al 21 10 g, 5.13
mmoDSp EtQH (5panlb peras addgil 4oferRilC (00 ) Theredetivml midiunevaskhaken in a Parr
aparat®s undbrI W/ drogef Renfdsp l@rgll()%rSQ')?oﬂ'StH‘ Bieh f3eRA M BNAALERS Pad, washing
w,mEgﬁ’@,rﬂ-H[eut'”eg SOl O Of etvosd i d. MS: m/

ShedIRAP OYS SRR SHERedesd Brystre fereits it cqrppoun miz
=151 (MIE 1050 nl) was added 1, 1'-carbonyl diim dazole (2.06

g, 12.7 mmol ) and the resulting mxture was stirred at
{ / 044086

‘ g i |solated:by
fi | tr aﬁkﬁﬂual%h&dlnwtﬂerbr%@reg jﬂ%@nl%%xf@ln&%mp%qd bﬁvl}sﬁlg 7-amino-1,3-

in v o to oun

benzoxzo\ 2030 sff%'éﬁ%%a'faﬁacg &) bergplamig. Hhediile somaoungrs obtained.
5- chIoro,? nitro-1, 3-benzoxazol -2(3H)-one from Step A
(1.10 g, 5.13 mol) in B ) was added 10%
Pd/ C (300 ng). The reacti%%ﬂ%?gg%gé was shaken in a
Parr aparatus under a hydrogen atnosphere (40 p.s.i.)
for 18 h, then filtered through a Celit@ pad, washing
with EtOH, he rat eNwe Yat ed under
reducqqepﬂessurn \- fe ’ Hwvs: miz
=151 ( M+1).
1(2- Oxo- 2. 3- dlhydro 1, 3 benioxazol 7- M{Fan1qp]nethyll-
3'-methyl -6 8-di hydro-2'H5' H
spi ro[ cycl opent a[ g] qui nol i ne-7, 4" -i m dazol i di ne] -2
5'-di one

3-Methyl-2'-[4-(4-methylpiperazin-1-yDphenyl]-5'.7'-dihydro-1'H.2 H.5 H-spiro[imidazolidine-4.6'-
indeno[5.6-d]imidazole}-2.5-dione

A mixture of 5°,6’-diamino-3-methyl-spiro[imidazolidine-4,2’-indane]-2,5-dione (27 mg,

0.11 mmol, described in Intermediate 15), 4-(4-methylpiperazin-1-yl)benzoic acid [Mitskyavichyus &
Sapiyanskaite, Chem. Heterocycl. Compd., 1985, 21, 1251-1254] (21 mg, 0.10 mmol), BOP (50 mg, 0.11
mmol), and N,N-diisopropylethylamine (0.019 mL, 0.11 mmol) is stirred in DMF (0.4 mL)'at ambient
temperature for 1 h, then AcOH (0.4 mL) is added and the resulting mixture is heated to 60 °C for 6 h.
The reaction mixture is purified directly by HPLC using a reversed phase C18 column and eluting with a
gradient of HO:CH3CN:CF3;CO;H —90:10:0.1 to 5:95:0.1. The pure, product-containing fractions are

combined and concentrated to give the title compound as the trifluoroacetate salt.
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Essentially follow ng the procedures described for
exanple 1, but using 7-am no-1, 3- benzoxazol - 2( 3H) - one
wo c@mo&teep B i n pl ace of benzyl am ne, the titlBCT/US2006/044086
compound is obtained. EXAMPLE 5 0 Me-N NNI NH H
NO Me
3-Met hyl -2' -[ 4- (4- et hyl pi perazin-|-yl)phenyl]-5
© 7' -di hydro-1"' H2H5H spi ro[i m dazol i dine-4 6
i ndeno[ 5, 6-d] i m dazol el -2, 5-di one A m xture of
5',6' -di am no- 3-net hyl -spi ro[i m dazol i di ne-4, 2' -i ndane
]-2,5-dione (27 ng, 0.11 nmmol, described in
Intermedi ate 15), 4-(4-nmethyl pi perazi n-1-yl)benzoic
acid [ Mtskyavi chyus & 1Sanvirpskaig e, Chem
Het er ocyci . Conpd., 1985, 21, 1251-1254] (21 ny, 0.10
mol ), BOP (50 ng, 0.11 nmmol), and
N, N- di iEssgptidhyfolowipk drei prece(i@re®d@lindd foOEgamplerd ke compounds listed in

Table ﬂﬂ'er ﬂr@;ﬁrédn ’I@B/Feq(xglté afiinks &t c@x'ﬂpl'eﬁ:mll VSRR adskitedliPthe Yiterature,

h [t
syntheﬁxp%{ dfn§ to, g-%&@gol?@) %e%gré%g gpregn (szdetszﬁi‘é)r Sgéeﬁlgyownthesmed by one
skilledrin tHeLareofiosgapiersyfithedds. dh sea¢ tased) ytrdigitoruaidpgotecting gaiup ctilategies are
apphecﬁ’ hﬁ&@vag;‘t frafil %el?c@gm% H;vllcﬂbg thl;ehatﬁe gradi ent of
CHBCN: CF3CC2H * 0! to :0.1. The pure,

product cont ai ni ng fractlons are conblned and

concentrated to give the timARL.Edbnpound as the

trifluoroacetate salt. -73 WO 2007/ 061676

PCT/ US2006/ 044086 EXAMPLES 6 18 Esséntially follow ng

listed in Table 1 are prep: 5 Psite am nes
are commercially : ; j
literature, synthe3|zed accordi ng te netdodol ogy
descri bed herein (vide supra), or dily synthesized
by one skilled in the art of organic synthesis. In
some cases, straightforward protecting group
strategi es @{aﬁ\ leapFl i ed. 'ﬁel evant lLlEe@;;tﬁrteq(e?erence
referencgs—are promloeo T the tatte, —TABLE T—0NH Rb
N Me O Exanple Rb|Literatupe Refereledshay gtlshaw et
al., H\-[< H ESi oord. Med.““f m 6 Biobet Med GR98,| 8,
NH

2675- Lett., 1998, 8, 2675-
2680.
E’So\j Tamura et al., Chem.
7 Ind. (London), 1975,
N 922-923,

o Zinner & Wigert,
10 C(”” Chem. Ber., 1960,

NH 93, 1331-1339.
N
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NH 2680. O Tanmura et al., Chem HN 7 Ind. (London),

1975, NH 922-923. O HN8 0 C NH ONH9v NH 40
wWo20706mre & Wgert, 10 | NH Chem Ber., 1960, PC¥FUSRBN6/044086

1331-1339. yNH 11 -74 WD 2007/ 061676

PCT/ US2006/ 044086 Exanple Rb Literature Reference O

PCT Int. Appl. WO 12 NH NH 2002048117(2002) NH 13 Ho

HO NH 14 | N-NH 15 1 NH

Example R® Literature Reference
PCT Int. Appl. WO

12 NH
P NH 2002048117 (2002)

NH
13 /I::j/“\/
HO
HO

N~NH
15 k@)\m
y NH
16 WTI::T
H
B

17 “tI;j
NH
XOI@”

18

EXAMPLES 19-21

Essentially following the procedures outlined for example 3, the compounds listed in
Table 2 are prepared. The requisite amines are commercially available, described in the literature,
synthesized according to methodology described herein (vide supra), or readily synthesized by one

skilled in the art of organic synthesis. In some cases, straightforward protecting group strategies are

applied.
TABLE 2
®)
i Z NH
R \N /N .
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NH 16 NN/ H N17 N1/ NHNH /ON18 /17 0
EXAMPLES 19-21 Essentially follow ng the procedures
wooiozioersds f or exanpl e 3, the conpounds |isted PET/UT0é/@14086
2 are prepared. The requisite amnes are comercially
avai |l abl e, described in the literature, synthesized
accordi ng to nethodol ogy descri bed herein (vide
supra), or readily synthesized by one skilled in the
art of organic synthesis. In sone cases,
straightforward protecting group strategies are
applied. TABLE2 O NH Ro NN~ OO -75 W
2007/ 061676 PCT/ US2006/ 044086 Exanple Ro NH 19/ \
NH N20/ N OH 0 21 HN NH \ / EXAMPLES 22-45

Essentially fofl ng the¢ procedyres ouflined for
Exanpl e 5, thel-eoRBBE ds i sted -
19
NH
OH
0,
21 HN NH

EXAMPLES 22-45

Essentially following the procedures outlined for Example 5, the compounds listed in

Table 3 are prepared. The requisite acids are commercially available, described in the literature,

synthesized according to methodology described herein (vide supra), or readily synthesized by one

skilled in the art of organic synthesis. In some cases, straightforward protecting group strategies are

applied.

TABLE 3
O
IO
R
ﬂ )“’GQ%)
Example R¢
22 g
(o]
2 SRy
24 §‘
()
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Table 3 are prepared. The requisite acids are

comercially avail able, described in the literature,
waeywhesiieed accordi ng to net hodol ogy descri beRCTesm061044086

(vide supra), or readily synthesized by one skilled

in the art of organic synthesis. In some cases,

straightforward protecting group strategies are

applied. TABLE 3 O RIN NH H NO Exanple Rd 22 \ 0 23

24 -76 WO 2007/061676 PCT/ US2006/ 044086 Exanple Ra

257 \. M 26 01~ NN O27 ~-N O 281 NON 29

30O HNO OM / 31 NWN32x0N I O33CN\ /'

Example R¢

25 (NI
Me

6 | QR
27 %_OYNdO\}?

\
= o4
07y s

29 \_//vs

' HN
30 >=O
<
NQ—;
31 ' N
NI/:;’,N
32 . %—fé
>
o)

33 C

O
34

ot

35 N

—N
36 <N-_©,§
37

38 O~
39 s
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ci 34 ci 351 N i N 36 N\ / 37 NCN38\ \ /'

39 HN -77 WD 2007/061676 PCT/ US2006/ 044086 Exanpl e
WRAO61670 ~ 41 N -N 42 S 43 N 44 NC 45 BXAVBEI06I614086

OO NNH NO M a) NBenzdyl 2 2 dinmethyl N

J (3" -methyl-2.".5 -dioxo-6 S di hydrospiro[c

pent al g] qui noti ne-7 4'- im dazolidin]-3-yl

nmet hyl ] propanam de Step A(:L)-3-[(Benzyl am no

met hyl | - 3" - net hyl -6

8- di hydro-2' H, 5H spi r of cycl opent af g] qui nol i ne-7, 4-

i mdazolidinel-2', 5 -dione To a stirred suspensi on of

(d)-3" -nethyl-2",5"-di oxo- 6, 8-

di hydr ospi r o[ gyctopentafiglo ]

ui nol i ne-7, 4' Li dixample i di nel - thyde
0N |
40 ¥
n |

N
o~
N
o
42 @?ﬁ:}%
o>+
=N

g.

43 ©/L
44
[>—-§a
NC
45 o
EXAMPLE 46

0 o)
%NYWNH
©j SN N’&

/ O
Me

(£)-N-Benzyl-2.2-dimethvl-N-[(3-methyl-2'.5'-dioxo-6.8-dihvdrospiro[cyclopentalg]quinoline-7 4'-

imidazolidin]-3-ymethyl]propanamide

Step A. (£)-3-[(Benzylamino)methyl]-3"-methyl-6.8-dihydro-2'H.5'H-spiro[cyclopenta[g]quinoline-7,4'-

imidazolidine]-2'.5'-dione

To a stirred suspension of ()-3'-methyl-2',5'-dioxo0-6,8-
dihydrospirofcyclopenta[g]quinoline-7,4'-imidazolidine]-3-carbaldehyde
(49 mg, 0.166 mmol, described in Intermediate 20) and benzylamine (27 mg, 0.250 mmol) in 1,2-
dichloroethane (5.0 mL) was added sodium triacetoxyborohydride (56 mg, 0.270 mmol). After 21 h, the
reaction mixture was diluted with CH,Cl, (50 mL) and saturated aqueous NaHCOs (10 mL). The organic
layer was dried over Na,SO;. Filtration to remove drying agent gave a solution which was concentrated
in vacuo to give a yellow residue which was used without further purification. MS: m/z =387 (M + 1).
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(49 nmg, 0.166 mmol, described in Internediate 20) and
benzyl am ne (27 ng, 0.250 mmol) in 1,2- dichloroethane
W@ 2000/0616y6 was added sodi um tri acet oxybor ohydr i BeT/(S806/044086

ng, 0.270 mmol). After 21 h, the reaction mxture was
diluted with CH2C12 (50 rnL) and saturated aqueous
NaHCO3 (10 nmL). The organic |ayer was dried over
Na2SO4. Filtration to renobve dryi ng agent gave a
sol ution which was concentrated in vacuo to give a
yel | ow resi due which was used w thout further
purification. Ms: nilz = 387 (M+ 1). -78 WO

2007/ 061676 PCT/ US2006/ 044086 Step B( N Benzxl 2 2
dimethyl -N-1(3' -nethyl -2' 5'-di oxo-6

8- dlhydrosplrofcyclonente:fo]qumollne-,7d

a[olquinoline-

7 4’~1mﬂfazolldm -3-yl methvl]nropanamlde

I—E ggggl}glmn 0 3 {be){zylérr%ﬁgﬁ'}ewy]'ﬁ m%fh‘;i @¥Qf®320 ey

spiro[cyplopataf glahioplinet b dinirlarelistinahds 7 dipns fremditor,fi (6t Fg) & 566 mmol) in CHLCL,
(2.5 mL Ratd Meﬁﬁyﬁﬁb Phdifd 3‘1]1?{1 Q) mﬁmﬁﬂﬂw }\&éﬂbe@l‘rﬁéﬂﬂ) °Q, Rirbethylacetyl

. O | ne 7 7
ML T e e
addltmgl 4-DedSManiolipe (ladropkhnd dhren dutmab%rawtﬁ of %l&tefhwgtyl chioride (20 mg,
1'}1 \We% acQé@ feshifiBe H%&on?plae c@RGkh bl @ Fstarting material. This reaction mixture

th d
was apgflg%@@t%l E{l‘ro:l | §pg&t[éctoa§?> mii‘BF Iwg & & entt oP B%zCil ]EV)IcOH-— 100:1 to
93:7. @iveh prodecteostdie frastonstwarg pq:qiechar@mqmeetr@e«t Brrgareioighie the title

compo%d éﬂ{vf.w&mﬁﬂw b3 = 47TDiNg + BACIRNIY 1L XU .2389aS culated m/z = 471.2391
R (3éf led to a silica gel colum for purification,
Oor Lo

%Pﬁg with a gradi ent of CH2Cl 2: MeOH -100:1 to 93:7.
Cl ean product-containing fractions were pool ed and

concentrated in vacuo tqngMMgLE§q7gqtle conpound as a
white solid. Ms: mz = 47T (M+ 1). HRMS: miz =

471.2389; calculated mz = 471.2391 for C28H31NA403.
EXAVPL ESsehtialblfoBssmgttheaprbgediuk butlinettfot Feamplod® duyt esing (R)-3'-methyl-

2',5% d%%} g 8nc§gyd;€<gs'i>gg%9xg9¢1 %gzj{g ulnHltmeu'iSJl’ ritgu{a@hd?he -m?:glnﬁidehyde gdescnbed in

splro[cyc op %L%&% ui,nol i n I
Intermdlayerh%}élzqﬁqrrmowgs lig eéaq Bablga FFERPTERTE Sefiuisie ammes ere
commbrﬂfaﬂy ﬁﬁﬂlaﬂk,&iel&)hed tihehe (hmqrtomns}&tﬂes:&td@dccprdmﬁadatnetht;dmgiescribed
herem w %gdl{ es?ﬁéhgglieg ?r@ng HAEG fhe Wﬁzﬁk@yhﬁﬁems

terature, synthesized
accordlng t o met hodol ogy descrlbed herein (vide
supra), or readily synthesiz&bLBY one skilled in the
art of organic synthesis. TABLE4 O Ro NH NN / O
-79 WO 2007/ 061676 PCT/ US2006/ 044086 QExanple Ro M8 M

+ 1) Rb/m\\\\NH
- SN N"&O

/
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wWQeO70081676 PCT/ US2006/ 044086 Wil e the i nvePtT/UR2006644086
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a Ez Et 2z27'r""AS NN H AA AGA7 A6 N~ O Rs
wherein: Bis a selected from C3 -1 Ccycl oal kyl,
w@b@npbie7amapht hyl , tetrahydronapht hyl, i ndanylPCT/US2006/044086
bi phenyl, phenanthryl, anthryl, azepanyl, azepinyl,
azeti dinyl, benzim dazolyl, benzisoxazolyl,

benzopyranyl, benzofurazanyl, benzopyranyl,
benzot hi opyranyl, benzofuryl, benzothiazolyl,
benzot hi enyl, benzoxazolyl, benzopyrazolyl,

benzotriazolyl, chromanyl, cinnolinyl, dibenzofuranyl,
di hydrobenzofuryl, di hydrobenzothi enyl,
di hydr obenzot hi opyranyl, di hydrobenzot hi opyranyl

sul f ongyvhifethyinvedtidhaBY ﬂ)een dé&]‘lg@zﬁd'ﬁﬁsﬂﬂed with reference to certain
azo i ndazo i ndol i ny

partlcqlq,m&%y 1|rr{eplé &eﬁ?ogjﬁgwls Xleﬁ’i %‘Pﬁ%i“‘“% Wpreqleg%aﬁ'f Y%lp}l%%ﬁaptatxons, changes,
modificatpms zobsyitytions axkridals, onddditiosoofgradedarienyd, protocols may be made without
depaﬁin%?xtﬁm 1Ré Q;Llhgérﬂysko o oF %ehhfe%ﬁl:n)/ Fore yIPQ cgffe@twe’ dosages other than the

yr| n oxa I azo oxazo oxazolin

Pa“‘c%%(élffﬁgFﬁ?WT b hESUEEPRH g be 3PPl icAblA AR HORFAREICRYY Variations in the
respongivencspofithe anzmmytl beiiz: tooatedi freany Aif thel indigxtionowith thelcostpsisids of the
1nventi%n%(c9&¥€d' a@lﬂle I.%kevgg(eoq}é' PQJ1f‘ cngllarm F ?claﬁfe aﬂ%%es é)lbserYed may vary

accordwtg;%g %pendlwwq%;%z 1culamapqnfaflzc:ngpouq§1§ B¢legted qfwhether there are present
pharmmenticul chrtiers g velllas dhertype, of[fRyrinfuldtivh andjho8@afldmmibtration employed, and
such egﬁé'c{ég Ivhlnédo S OP(FHQI%K&IS 'irﬂt¥nla res{lﬁg ngcyrgé JI%LE@H}V zlcbordance with the objects and

tetrahy tetrahydrolmdazo
practicegof the, 9@?%&* gwarerr%o 1 i, wtend?féttbeaﬁwr @\aﬁ}hﬁ BV be defined by the scope of
the claired whizlo Follow dnH itiuteudhlRtditfIyd intcrfte@das Woadli By s reasonable.
sul foxi de, thiazolyl, thiazolinyl, thienofuryl,
thi enothienyl, thienyl, triazolyl and triazolinyl,
where Bis linked to Al via a carbon atomin B and
where B is unsubstituted or substituted with 1-5
substituents each independently selected from R, R2,
R3a and Rib, where R, R2, R3a and Rib are each
i ndependently selected from (1) -Cl _6alkyl, which is
unsubstituted or substituted with 1-7 substituents
each independently selected from (a) halo, (b)
hydr oxy, -82 WD 2007/061676 PCT/ US2006/ 044086 (c)
-0-Cl-6al kyl, which is unsubstituted or substituted
with 1-5 halo, (d) -C3-6cycloal kyl, (e) phenyl or
het erocycl e, wherein heterocycle is selected from
azetidinyl, imdazolyl, oxazolyl, pyridinyl,
pyrimdinyl, pyrazinyl, pyridazinyl, piperidinyl,

.81 -



azepanyl, azepinyl, piperazinyl, pyrazolyl,
pyrrolidinyl, thiazolyl, thienyl, trazolyl,
w0 edoragelyl , tetrahydrofuryl and norpholinyl, PIT/TE2006/044086

phenyl or heterocycle is unsubstituted or substituted
with 1-5 substituents each independently sel ected
from (i) -Cl-6alkyl, which is unsubstituted or
substituted with 1-5 halo, (ii) -0-Cl_6al kyl, which
IS unsubstituted or substituted with 1-5 halo, (iii)
hal o, (iv) hydroxy, (v) trifluoronmethyl, (vi) -QOCF3,
(vii) oxo, (viii) amno, (ix) phenyl, and (x)
benzyl, (f) -CO2R9, wherein RO is independently

WHA (i) hydrogen, (ii) -C-6alkyl, which
fgégnéﬁgE? ?uted or substituted with 1-6 substituents,
substituents each independently selected from (1)
hal o, 1(11) Ayshsand of dhk Frmufd1C1- 6al kyl , which is
unsubstituted or substituted wwth 1-5 halo, (1V)
- C3_6c¢cycl oal kyl, (V) phenyl, which is unsubstituted or
substituted with 1-5 substltuents each independently
selected from (1) -Cl-4al kigf-E2 ( (3)
hal o, (4) trlfluoronethyIE%um

2007/ 061676 U82006/O44E861 i kyl ,
which is ursuBst tut19€{ sulkst i t@?E
substi tuent? bsti't uents each |ndep@ndﬁnN C? ect ed

from RS

wherein:

B is a selected from:
C3-10cycloalkyl, phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl, phenanthryl, anthryl,
azepanyl, azepinyl, azetidinyl, benzimidazolyl, benzisoxazolyl, benzofuranyl, benzofurazanyl,
benzopyranyl, benzothiopyranyl, benzofuryl, benzothiazolyl, benzothienyl, benzoxazolyl,
benzopyrazolyl, benzotriazolyl, chromanyl, cinnolinyl, dibenzofuranyl, dihydrobenzofuryl,
dihydrobenzothienyl, dihydrobenzothiopyranyl, dihydrobenzothiopyranyl sulfone, furyl, furanyl,
imidazolidinyl, imidazolinyl, imidazolyl, indazolyl, indolinyl, indolyl, isochromanyl,
isoindolinyl, isoquinolinyl, isoxazolyl, isoxazolinyl, isoxazolidinyl, isothiazolidinyl, isothiazolyl,
morpholinyl, naphthyridinyl, oxadiazolyl, oxazolyl, oxazolinyl, oxazolidinyl, 2-oxoazepinyl, 4-
oxonaphthyridinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, 2-oxopyridyl, 2-
oxoquinolinyl, phthalazinyl, piperidinyl, piperazinyl, pyrazinyl, pyrazolidinyl, pyrazolyl,
pyridazinyl, pyridinyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, pyrrolyl, quinazolinyl, quinolinyl,
quinoxalinyl, tetrahydrofuranyl, tetrahydrofuryl, tetrahydroimidazopyridinyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiazolyl, thiazolinyl, thienofuryl, thienothienyl, thienyl, triazolyl and triazolinyl,
where B is linked to Al via a carbon atom in B and
where B is unsubstituted or substituted with 1-5 substituents each independently selected from
Rl R2 R32and R3 b, where R1, R2, R32 and R3Db are each independently selected from:

1) -C)-galkyl, which is unsubstituted or substituted with 1-7 substituents each

independently selected from:
(a) halo,
(b) hydroxy,
-82 -



(1) halo, (11) hydroxy, (Ill) -OCl-6alkyl, which is
unsubstituted or substituted with 1-5 halo, (IV)

wo g7@eleke/l , which is unsubstituted or substitRPCEUS2W06/044086
1-5 halo, and (V) phenyl, and (iv) phenyl or

het erocycl e, wherein heterocycle is selected from
pyridinyl, pyrimdinyl, pyrazinyl, pyridazinyl,

thienyl, pyrrolidinyl, thiazolyl, oxazolyl,

i m dazolyl, triazolyl, tetrazolyl, benzim dazolyl,

benzot hi azol yl , benzoxazol yl, im dazolinyl, indolinyl,
i ndol yl, quinolinyl, isoquinolinyl,
t et rahydroqui nol i nyl, isoindolinyl

fqﬁlt ngg(slr ‘r’];f’Bo(gl: ggJPI'I ”\Xﬁm 1tseutnr E? oh#bsﬁtaﬁzg with 1-5 halo,

mor phokdny| -Coverxctoadtybny| or het er ocycle is

unsubstdyt ut t 1-5 subs

each i E epeﬁ’geﬁ;l Pﬁ[&se e}é’f‘g e%‘rn i T15 lgﬁs ﬁeiec{e?%ﬂ“ azetidinyl,

- C1- 6al kyl , 'wﬁaécﬁylr exagply |y pwidinylt I@dmmlmsu bwezinyl pdidakipyl, piperidinyl,
1-5 hgl :) t ( Iakdp)anylQz@ﬂmﬁlablbyx’azmymbﬁ&dlﬁ, M@&S{ll Eiﬁz@@l thienyl,

or substitu a

(V) oxo, (V?'?&ogh%}r%?}?l )téqhhab%d é}"& ¥\ rp?‘éf’?y?) phenyl ,

(g) - NRI ORI Whichherdion hegrocysiris Rasubstitated gréubstituted with 1-5 substituents
i ndependent leyctSiglipehdsltly Edted ffdn): hydrogen, (ii)
- C1- 6al kyl , M’hl ChCl[ %aﬁkpls ghlid %{é t19l[tedsc?l'k§§%stl l% de \gitt\M tSI'ilalo

1-6 substit%‘g eéa I ndepenc

(V1) -0 c1i¥al kyP el ‘V%lcfbﬁé'l&b‘&smﬂlmi@a Sléwstltuted With 1.5 halo,
substituted@t h hdto,5 halo, (VIII1) halo, -84 WO

2007/ 061676 P?T/ 3006/ 044086

v) trifluoromethyi,
(vi) -0OCF3,
(vii) oxo,
(viii) amino,
(ix) phenyl, and
x) benzyl,
N -CO2R9, wherein R? is independently selected from:
(i) hydrogen,
(ii) -C1-6alkyl, which is unsubstituted or substituted with 1-6 substituents,
substituents each independently selected from:
6)) halo,
(ID hydroxy,
) -O-C1.6alkyl, which is unsubstituted or substituted with 1-5
halo, '
av)  -C3.geycloalkyl,
V) phenyl, which is unsubstituted or substituted with 1-5
substituents each independently selected from:
(1) -Cy-galkyl,
) -0-Cj-galkyl,

3) halo,
4) trifluoromethyl, and
5) -OCF3,
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(I'X) hydroxy, (X) -OCF3, (XI) -C3-6cycloal kyl, and

(XI1) phenyl, (iii) -C4-6cycloal kyl, (iv) phenyl,
wWoi0ci6i636 unsubsti tuted or substituted wi th 1-BCT/US2006/044086

substituents each independently selected from (1)

- Cl- 6al kyl, which is unsubstituted or substituted wth

1-5 halo, (1I) -OCl_6alkyl, which is unsubstituted
or substituted with 1-5 halo (rrr) halo, (1V)
hydroxy, (V) trifluoronethyl, (Vi) -OCF3, and (V1)
CN, and (v) benzyl, which is unsubstitut ed or
substituted with 1-5 substituents each independently
selected from (1) -Cl1L _6alkyl, which is unsubstituted
or substituted with 1-5 hal o, (I'r) -OC1-6al kyl,

which is unStibst FE36exsiaaikyd ihich is ubsabistivited orlsubstithiad with 1-6

(M halo, and ( |(\.(l)4bs§1fde£ﬂs %Bﬁﬁnwéach ﬂ%%&e}lden(&gg%&t%d;gom:

(vii) -S02R12, ereln
from (i) -Cl-6alkyl, fch is unsubstituted or

substituted with(6 fydorn, (ii) -C3_6cycloal kyl,
(iii) phenyl or [(@her ooyl salkydeKish & vARILSEQRY O ?ubrL;tT‘tuted with 1-5

selected from pyridinyl, pyrirnidinyl, pyrazin

pyri dazi nyl, plperldl °z pi perazinyl, pyrrolldlnyl

t hi enyl and nor pA¥Din 1-6%W1cwhighmgdsubstinmmersmymﬂteﬂ with 1-S halo,
is unsubstituted or sypstituted with 1-5 substituents

each independentl\%l selected from (1) -Cl-6alkyl,
whi ch is unsubst fYut e@'B¥hepdstituted with 1-5 hal o,
(11) -Od _6al kyl, which is unsubstituted or

substi tut ed(iwi t hlee'n?l or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, thienyl, pysrolidinyl, thiazolyl,
oxazolyl, imidazolyl, triazolyl, tetrazolyl, benzimidazolyl,
benzothiazolyl, benzoxazolyl, imidazolinyl, indolinyl, indolyl,
quinolinyl, isoquinolinyl, tetrahydroquinolinyl, isoindolinyl,
tetrahydroisoquinolinyl, tetrahydrofuryl, quinoxalinyl, piperidinyl,
piperazinyl, and morpholinyl, which phenyl or heterocycle is
unsubstituted or substituted with 1-5 substituents each independently
selected from:
D halo,
(1) -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo
(I  -O-Cjy.galkyl, which is unsubstituted or substituted with 1-5

halo
(IV)  -Cs.geycloalkyl,
V) oxo0,
(V) -CN,
(V) hydroxy, and
(VIID) phenyl,

(&)  -NRIORIL wherein R10 and R1! are each independently selected from:
() hydrogen,
(iD) -C1-6alkyl, which is unsubstituted or substituted with 1-6 substltuents

each independently selected from:

(vi) -0-C1-6alkyl, which is unsubstituted or substituted with 1-
5 halo,
(v halo,
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hal o, -85 WO 2007/061676 PCT/ US2006/ 044086 (111)

hal o, (IV) hydroxy, (V) trifluoronethyl, (VI) -QOCF3,
wae@7/06rd ) CN, and (iv) benzyl, which is unsubST/US2D€MH4086

or substituted with 1-5 substituents each

i ndependently selected from (1) -Cl-6alkyl, which is

unsubstituted or substituted with 1-5 halo, (I1)

-0 Cl-6al kyl, which is unsubstituted or substituted

with 1-5 halo, (Ill) halo, and (IV) trifluoronethyl,

(i) -CONRLGaR1 |la, wherein Rl Oa and R la are each

i ndependently selected from (i) hydrogen, (ii)

-Cl-6al kyl, which is unsubstituted or substituted with

1-6 substituents _each independently selected from

(VI1) -0-Cl-6al kD whi cHYHEx¥nsubstituted or

substituted with®)5 hal-@CFgVI11) halo, (11X

hydroxy, (X) - y (X)ea G kyl, and (XI1)
phenyl, (iii) -C5-6cycl oal Q)(/glgy&%@é’l%ks unsubstituted

or substituted wiXW 1-5 mwheeyl, (iv) phenyl, which is
unsubsti t ut @ or -Gubsticalkyed wWith 1-5 substituents

Caoh | PO SR P d & i S st vt
(11) -0-Cl-6al kyindenmemlyissleetad fiomt i t ut ed or
substituted with@l-5 -Gpbakyl(Whikh ishakebstitufdd B sknsBfuR¥Yvith 1-5 halo,
(ID -0-C1-galkyl, which is unsubstituted or substituted with 1-5
halo,
(II)  halo,
(IV)  hydroxy,
) trifluoromethyl,
(V) -OCF3, and
(VII) CN,and

v) benzyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:
O -Cj-6alkyl, which is unsubstituted or substituted with 1-5 halo,
(¢1))] -0-Cj-6alkyl, which is unsubstituted or substituted with 1-5

halo,

()  halo, and
(IV)  trifluoromethyl,

(vi)  -CORSY, and

(vi) -SOzR12,

(h)  -SO2RI2 wherein R12 is selected from: ,

) -Ci-6alkyl, which is unsubstituted or substituted with 1-6 fluoro,

(ii) -C3.gcycloalkyl,

(iii) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, piperidinyl, piperazinyl,
pyrrolidinyl, thienyl and morpholinyl,
which phenyl or heterocycle is unsubstituted or substituted with 1-5
substituents each indebendently selected from:

@ -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,
am ~0-Cj.-galkyl, which is unsubstituted or substituted with 1-5
halfo,
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(V) trifluoronmethyl, (VI) -OCF3, and (VII) CN, and
-86 WD 2007/ 061676 PCT/ US2006/ 044086 (v) benzyl, which
WO gooanehbst i t ut ed or substituted with 1-5 subspCT/USIWE 044086
each independently selected from (1) -Cl_6al kyl,
which is unsubstituted or substituted with 1-5 hal o,
(I'1) -OCl-6al kyl, which is unsubstituted or
substituted with 1-5 halo, (I1l11) halo, and (1V)
trifluoronmethyl, or where Rl Ga and Rl la join to form
a ring selected fromazetidinyl, pyrrolidinyl,
pi peri dinyl, azepanyl, piperazinyl, or norpholinyl,
which ring is unsubstituted or substituted with 1-5
substituents each_independently selected from (1)
-Cl1- 6al kyi, whi chPs Jubstituted or substituted with
1-5 halo, (I1) «DACl-igajoky), which is unsubstituted
or substituted wi 1- 0, {1Tl) halo (1V)
hydr oxy (V) phengy Whtlgfl J}?Jge%%lsubst ituted or
substituted with(YDs -O%f3t4uents each I ndependent |y

sel ected from (IVIDCicMah&yl, which is unsubstituted
or substitut: W -.3.hal o -0-Cl-4al kyl , which
i s unsubst | glgfed b(%%g Jg%thilf ‘lﬂ?sgg‘&'ﬁﬁ)'tf‘hor ng’s'ot't‘l‘fﬁ‘il With ppcpubstituents
(3) halo, (V1) bé&shyindepgpiently sedectadStdpst i t ut ed or ,
su Ibst It t gt fed Wi t ? g;) - 5Ci€4u;zlﬂkﬂt wiieh Ss gﬁ@&ﬁ%ﬂfé&&ﬁ@?&ﬁﬂ{twdwim 1-5 halo,
sel ecte rom - Clo4sl [ substitute )
or substituted with 1- 3 h‘l’;‘ﬁY "%@%ﬁ -6@1’%&%@;% ?"t"wﬂ‘@ﬂw"h 1-5
is unsubstituted or shBetituted with- 1-3 halo, and
(M)  halo, and
@V)  trifluoromethyl,

6)) -CONR10aR11a, wherein R102 and R112 gre each independently selected from:

() hydrogen,

(i) -Cj-6alkyl, which is unsubstituted or substituted with 1-6 substituents
each independently selected from:
(VII)  -O-Cj.galkyl, which is unsubstituted or substituted with 1-5

halo,
(VIO halo,
(IX)  hydroxy,
(X)  -OCr3,

XI) -C3.gcycloalkyl, and
. (XI) phenyl,
(iii) -Cs.gcycloalkyl, which is unsubstituted or substituted with 1-5 halo,

(iv) phenyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:

D -C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,

(1) -0-C1-galkyl, which is unsubstituted or substituted with 1-5
halo,

) halo,

V)  hydroxy,
V) trifluoromethyl,
(V) -OCF3, and

(V) CN, and
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(3) halo, (VIl) -COR9, and (M 11) -SO02RI 2, (j)

trifluoronethyl, (k) -OCO2R9, (1) -(NRICa)C02R9, -87
wOR02060i671©61676 PCT/ US2006/ 044086 (nm) - Q( CO NRIDERMbe)44086

(n) -(NR9)(CONRLGaRI la,, (0) -S02 NRI GaR1 | a. and

(p) -OC3-6cycloal kyl, (2) -C3-6cycloal kyl, which is

unsubstituted or substituted with 1-7 substituents

each independently selected from (a) halo, (b)

hydroxy, (c) -Cl-6alkyl, which is unsubstituted or

substituted wth 1-5 halo, (d) -0-Cl-6alkyl, which is

unsubstituted or substituted with 1-5 halo, (e)

phenyl, which is unsubstituted or substituted with 1-5

substituents each independently selected from (i)

-Cl_6al kyl ,™hwhi crenpds Wh‘é‘b!fé’c"ﬁ‘thﬁi{ iagpdor suhshdiwitheldS Wibstituents each

1-5 halo, (ii) nfclddal ksbetedibrih i s unsubstituted

or substituted V‘é[ah 1' ’Whléﬂ fs u)nsd%@tjitgt'ed QI‘ é@bstltuted with 1-5 halo,

hydr oxy, and trifluorope en
het er ocycl e, ﬁiﬁ 168y Mimhgs gl@rlg%wsd Prbituted with 1-5

pyridinyl, pyrimdinyhalo, pyrazinyl, thienyl,

pyridazi nyl, pyr 'dLQX| azetidinyl, azepanyl ,

t hi azol yl, isothi 1 %xazolyl i soxazol yl ,

i m dazol yl, trlagﬁ)yl“ﬁFEFmH@b¢yl azepi nyl ,

benzi m daz Qirwhere oo zepit m}wn to b&ﬂl@ﬁhﬁ ééhected from azetidinyl,
nz.oxa

benzot hi azq] y! I

i mi dazol i n;ﬂy¥r olidig g'o? PHY my]1 %S%W{ p'p&[’#ﬁéﬂ Prn'§7 rpholinyl, which ring is
i soqui nol i nyllsubstl@tqdalhyidqsmmdrmth h§ Isubstlelentndmhllmebendently selected
t et r ahydr oifsggtui nol i nyl, 2- oxopi per azi nyl,

2- oxopi peri di nyl 2 o%’ﬁp%a'il%g:\%rhﬁ&{% L{xsutb?tgtkt%é %U%Eﬂ%{ ed with 1-5 halo,

pyrazol yl, yrro

thi azol i nyl, puré ﬁwﬁwyw mhﬁwnsueﬁwqﬁ@é@sp iputed with 1-5
1, 3- dloxolanyl oxadlﬁgplyl pi peri di nyl,
tetrahydropyrany ﬁﬁrahydroth|enyl

t et r ahydr ot hi opy %nd nDrphollnyI whi ch phenyl
or heterocycle (IV) hydroxy

V) phenyl, which is unsubstituted or substituted with 1-5
substituents each independently selected from:
) -C1-4alkyl, which is unsubstituted or substituted with 1-
3 halo,
2) -0-Cj-4alkyl, which is unsubstituted or substituted with
1-3 halo, and
3) halo,
(VD)  benzyl, which is unsubstituted or substituted with 1-5
substituents each independently selected from:
M -C1.4alkyl, which is unsubstituted or substituted with 1-
3 halo,
) -0-Cj-4alkyl, which is unsubstituted or substituted with
1-3 halo, and
3) halo,
(VIl) -CORY, and
(VI -SOzRI1Z,
) trifluoromethyl,
) -OCO2R9,
® -(NR 102)CO7R9,
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IS unsubstituted or substituted with 1-5 substituents
each independently selected from (a) -C _6al kyl,
wokiockeiess unsubstituted or substituted w th 1-BCT/US2006/044086
substituents each independently selected from (i)
hal o, (ii) hydroxy, (iii) -O Cl_6alkyl, which is
unsubstituted or substituted with 1-5 halo, (ivV)
- C3-6¢cycl oal kyl, (v) phenyl, -88 WD 2007/ 061676
PCT/ US2006/ 044086 (vi) -CO2R9, and (vii) NR1OR11,
(b) halo, (c) hydroxy, (d) -0-Cil-6alkyl, which is
unsubstituted or substituted with 1-6 halo, (e)
- C3_6cycl oal kyl, (f) phenyl or heterocycle, wherein
heterocycle is sel ected from pyrrolidinyl,
plpermmpnyFOGQDBﬁR%ER.Vl, pyridinyl, pyrim dinyl,
pyra2|ﬁyl, - d)}g@qunngphollnyl whi ch phenyl or
heter cIe bzhﬂﬂ ted or substituted with 1- 5
subst uents ac |nde %ndently selected from (i)
- Cl1- 6&Pkyl'()?36%wk@ﬂﬂh 6al kyl, (iii) halo, (iv)
ydr 0X‘Y3 Gagﬂ:ﬂi)all@!/ )WHiéH FE; bh&b&ff&%@ ¥# substitBed wi 4 RBsubtfidents each
-(CO R9 (d (j) -CONRI GaRl | a, (k) oxo

(1) - &idepentently Se‘esteé))fﬁ’fé (n) -SRI 2, (o)
- SO2NR#)CaRlhaleg, . and

(b hydroxy,

(c) -Cl-éalkyl, which is unsubstituted or substituted with 1-5 halo,

(@ -O-C1.galkyl, which is unsubstituted or substituted with 1-5 halo,

(e) phenyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:

(i) -C1-galkyl, which is unsubstituted or substituted with 1-5 halo, -
(ii) -O-Ci-galkyl, which is unsubstituted or substituted with 1-5 halo,
(iii)  halo,

(iv) hydroxy, and
) trifluoromethyl,

3) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl,
pyrazinyl, thienyl, pyridazinyl, pyrrolidinyl, azetidinyl, azepanyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, imidazolyl, triazolyl, tetrazolyl, azepinyl, benzimidazolyl,
benzopyranyl, benzofuryl, benzothiazolyl, benzoxazolyl, chromanyl, furyl, imidazolinyl,
indolinyl, indolyl, quinolinyl, isoquinolinyl, tetrahydroquinolinyl, isoindolinyl,
tetrahydroisoquinolinyl, 2-oxopiperazinyl, 2-0xopi’peridinyl, 2-oxopyrrolidinyl,
pyrazolidinyl, pyrazolyl, pyrrolyl, quinazoliny), tetrahydrofuryl, thiazolinyl, purinyl,
naphthyridinyl, quinoxalinyl, 1,3-dioxolanyl, oxadiazolyl, piperidinyl, tetrahydropyranyl,
tetrahydrothienyl, tetrahydrothiopyranyl, and morpholinyl, which phenyl or heterocycle
is unsubstjtuted or substituted with 1-5 substituents each independently selected from:
(@) ~C1-galkyl, which is unsubstituted or substituted with 1-5 substituents each

independently selected from:

@) halo,

(ii) hydroxy,

(3ii) -O-C1.galkyl; which is unsubstituted or substituted with 1-5 halo,
(iv) -C3.-geycloalkyl,

(v)  phenyl,
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(p) -CN, (4) halo, (5) oxo, (6) hydroxy, (7)

-O Cl-6al kyl, which is unsubstituted or substituted
wowaoh/odre36 substi tuents each independently sel BCT/@82006/044086

from (a) halo, (b) hydroxy, (c) -C3-6cycloalkyl,

(d) phenyl, (e) -CO2R9, and -89 WD 2007/ 061676

PCT/ US2006/ 044086 (f) -NRIORI1, (8) -CN, (9) -CO2R9,

(10) -NR1OR11, (11) -SR12, (12) -S(OR12, (13)

-SO02R12, (14) -S2NR10OaRlla, (15) -CONRlOaRl1a,

(16) -0O002R9, (17) -(NRlOa) CQ2R9, (18)

-(CONR CGaRla, (19) -(NR)(CONR CGaR I a, (20)

-(CO)-(CO)NRIOaRII a, and (21) -(CO-(COOR9; or

where R3 a and R b and the aton(s) to which they are

attached j dvh to%’#r &ing selected from

cycl obut yI vgycl spenryt, cycl ohexyl, cyclopentenyl,

cycIoR xeny azetidinyl, pyrrolidinyl, piperidinyl,

azepa § lE@';!‘?’ahydr of ur anyl , tetrahydropyranyl,

furanyk) dilkyddxgpyranyl, dihydropyranyl, thienyl,

di hydray hi exay€;_ghieyr; ahﬁéﬁl iOirRbBiMited &lshbsdﬁ@écmmpymm

tet raggxdgslt @ W%%larlﬁl i m dazol yl, imdazolinyl, and

pi per hg is unsubstituted or
subst i(hut edphshyllor hetbrosyths twhictttrlicderaaeie is sdapeifaamtpyyrolidinyl,

selected f r[ﬂﬂgridinyl, piperazinyl, pyridinyl, pyrimidinyl, pyrazinyl, thienyl and
morpholinyl, which phenyl or heterocycle is unsubstituted or substituted with 1-
5 substituents each independently selected from:

) -C1-6alkyl,
(ii) -0-C1_galkyl,
(iii) halo,

(iv) hydroxy, and
W) trifluoromethyl,

(g  -CO2R9,

()  -(CORY,

@) -NRIORI11,

§) -CONR10aRr1la,

(9] 0X0

) -SR12,

(m) -S(ORI1Z,

(n)  -SO2RIZ

(0) -SOpNR10aR11a, and

(» -CN,
4) halo,
%) 0Xxo0,
6) hydroxy,
7N -0-C1-6alkyl, which is unsubstituted or substituted with 1-5 substituents each

independently selected from:
(a)  halo, '

(b) hydroxy,

(c) -C3.geycloalkyl,

(d phenyl,

(e) -CO2R9, and
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(a) -Cil-6al kyl, which is unsubstituted or substituted
wth 1-3 substituents each independently sel ected
wo e@moei67g hal o, (ii) hydroxy, (iii) -O Cl_6aP&yS2006/044086
whi ch is unsubstituted or substituted with 1-3 hal o,
(iv) -C3-6cycloal kyl, (v) phenyl or heterocycle,
wherein heterocycle is selected from pyridinyl,
pyrimdinyl, pyrazinyl, pyridazinyl, piperidinyl,
pi perazinyl, pyrrolidinyl, thienyl and norpholinyl,
whi ch phenyl or heterocycle is wunsubstituted or
substituted with 1-5 substituents each independently
selected from (1) -Cl-6alkyl, (II) -O Cl-6alkyl, 90
WD 2007/ 061676 PCT/ US2006/ 044086 (I111) halo, (I1V)
hydr ok, (WWREPR}Luoronethyl, and (VI) -OCF3, (vi)
(Y02R9%¢N, (vii) -NRLORL1, (viii) -SQ2R12, (ix)
1 4 a, and (x) -(NRLOa) CO2R9, (b) phenyl or

;1 terocytl €, wherein heterocycle is selected from
oA i di-NRLOR!pyri ni di nyl, pyrazinyl, thienyl,
pyhi dagrryl , pyrrolidinyl, azetidinyl, piperidinyl
E\n?g m)%(‘%{hgp nyl, which phenyl or heterocycle is

ubstiPlted or substituted with 1-3 substituents
€3eh -Hazhkadent |y selected from (i) -Cl-6alkyl,
ymch .§e uRblarstat ut ed or substituted with 1-6 fluoro,

i1) halo ii4.) hydroxy, (iv) -0-Cl-6alkyl, which is

gﬁ%ubs‘%PNBtle%Rlol)%substitut ed with 1-6 fluoro, and (v)
(83- 6c9EPeBPKyl , (c) hal o,
(17)  -(NR102)CO2R9,
(18) -O(CO)NRI10Oarlla,
(19) -(NRIYCO)NR10aR1la,
(20) -(CO)(CO)NR10aR11a, and
(21)  «(CO)(CO)ORY;

or where R32 and R3b and the atom(s) to which they are attached join to form a ring selected
from cyclobutyl, cyclopentyl, cyclohexyl, cyclopentenyl, cyclohexenyl, azetidinyl, pyrrolidiny],
piperidinyl, azepanyl, tetrahydrofuranyl, tetrahydropyranyl, furanyl, dihydrofuranyl,
dihydropyranyl, thienyl, dihydrothienyl, tetrahydrothienyl, dihydrothiopyranyl,
tetrahydrothiopyranyl, imidazolyl, imidazolinyl, and piperazinyl, which ring is unsubstituted or
substituted with 1-5 substituents each independently selected from:

(a) -C1.6alkyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:

Q) halo,

(ii) hydroxy,

(iii)  -O-Cj-galkyl, which is unsubstituted or substituted with 1-3 halo,

Gv) ~-C3._gceycloalkyl,

) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl, piperidinyl, piperazinyl,
pyrrolidinyl, thienyl and morpholinyl, which phenyl or heterocycle is
unsubstituted or substituted with 1-5 substituents each independently
selected from:
¢y -C1-galkyl,

@  -0-Ci-galkyl,
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d) -SC2RI 2, e) hydroxy, (f)
l(m)substitut ed ((Jr)su)k;stitut ed with 5 halo, (g) -CN,
W@ kjo70Q0RL2, (i) -NRLIOR11, (j) - CONRI CaRll a,PCT/K$2006/044086
-CO2R9, (1) -(NR1O0a)CRR9, (M -QCONRICaR la, and
(n) -(NRO)(CONRI CGaRl | a; A, A2 and A3 are each
i ndependent|y selected from (1) a bond, (2)
-CR13R14-, wherein R13 and R14 are each independently
sel ected from (a) hydrogen, -91 WD 2007/061676
PCT/ US2006/ 044086 (b) Cl-6 alkyl, which is
unsubstituted or substituted with 1-5 substituents
where the substituents are independently selected
from (i) -C3-6cycloal klyl, (ii) -0-Cl-6alkyl, (iii)
hal 0, (iV) hydroi’%) afd® (v) phenyl, (c) hydroxy, and
(d) halo, (3) -KRDO hydréxy,- CRISRI 4-NRI O, (5)

: LCoHp- - CHR- 4- .. (7) -O CR13R14-,
(8) - CRL3R14.O- Eff()g) %‘g‘%‘;ﬁ??’éﬁo " (R 3)=C(R14)-, and
(vi)  -CO7R9,
(vii) -NRIOR11,
(viii) -SOpRI12,
(ix) -CONRI10aRrlla and
(®  -OR10a)COzRY,

(b) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,

-O-C -6al kyl, which is
1-

pyrimidinyl, pyrazinyl, thienyl, pyridazinyl, pyrrolidinyl, azetidinyl, piperidinyl
and morpholinyl, which phenyl or heterocycle is unsubstituted or substituted
with 1-3 substituents each independently selected from:
() -C1-6alkyl, which is unsubstituted or substituted with 1-6 fluoro,
(i)  halo,
(iii)  hydroxy,
(iv) -O-Cj-galkyl, which is unsubstituted or substituted with 1-6 fluoro, and
) -C3_gcycloalkyl,

(c) halo,

(d  -SO2RIZ

(e) hydroxy,

® -0-Cj-galkyl, which is unsubstituted or substituted with 1-5 halo,

(8 -CN,

(h) -CORI12,

) -NR1OR11,

G) -CONR!0OaR1la,

) -COoRY,

M -(NR102)COzRS,

(m) -O(CO)NR10ar1la, and

(M  -(NR9)YCONR10aR11la

Al A2 and A3 are each independently selected from:
(D a bond,
) -CR13R14-, wherein R13 and R14 are each independently selected from:
(a) hydrogen,
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(11) -¢(=O -, or wherein one or two of A1, A2 and A3

are absent; A4, A5, A6 and A7 are each independently
wa@aeleoswds from (1) a bond, and (2) - CRL3R14-PpPCDUS2006/044086

where one of A4, A5, A6 and A7 is optionally selected

from (1) -0-, (2) -C(=0-, and (3) -N(R15)-, wherein

R15 is selected from (a) hydrogen, (b) Cl-6 al kyl,

whi ch is unsubstituted or substituted with 1-5

substituents each independently selected from (i)

hydroxy, (iil) -0-C -6alkyl, (iii) halo, (iv)

- C3-61lycl oal kyl, -92 WO 2007/ 061676 PCT/ US2006/ 044086

(v) trifluoronethyl, and (vi) phenyl, and where one or

both of A4 and A7 are optionally absent; . El and E5

are eddn i fdepaiierbich isunsarsipged o shpstipugd wigy kA substituents where the

(2) - C RARSQubstitdedss ardGndégendently 4dlectéd from-,  (5) =N,

(6) :N+(O)(;), (_Z%_-c lg?apc};l’, (8) -0-, (9) -S, and

(10) -S2-; E3 an 4 are each independently sel ected

from (1) @ pbon@-Ci-ealkyl,

(iii) halo,
(iv) hydroxy, and
(v)  phenyl,
(c) hydroxy, and
(d  halo,
(3) -NR10-,
@  -CRI3RI4NRIO.,
(5)  -CRI3R!4.CHp-,
(6)  -CHy-CRI3RI4.
(7)  -O-CRI3RI4,
8)  -Crl3rl4o,

(9) 'CEC'>
(10) -CRI3)=CER%-, and
(11) -C(=0)-,

or wherein one or two of Al, AZ and A3 are absent;

A4, A3, A® and A7 are each independently selected from:
(1) a bond, and
()  -CRI3RI4_ or
where one of A4, AS, A6 and A7 is optionally selected from:
a -0,
2) -C(=0)-~, and
3) NRI 5)—, wherein R13 is selected from:
(a) hydrogen,
(b) C1-6 alkyl, which is unsubstituted or substituted with 1-5 substituents each
independently selected from:
@) hydroxy,
(iiD) -0-C1-6alkyl,
(iii)  halo,
(iv) -C3-geycloalkyl,
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(2) =Q(R4) (3) -C RAR5-, (4) -(=0-, (5) =N, (6)
=N+(O0)-, (7) -N(R4)-, and (8) -0-, where one or
wbodoi/oefe7€3 and E4 are optional ly absent abseneCT/UERD06/644086
selected from (1) C(2) CR4)-, and (3) G1 and &
are each independently selected from (1) =C(R4)-,
-93 WD 2007/ 061676 PCT/ US2006/ 044086 (2) =N-, and (3)
=N} (O )-; R4 and R5 are each independently sel ected
from (1) hydrogen, (2) -Cil-4alkyl, which is
unsubstituted or substituted wth 1-5 substituents
where the substituents are each independently
selected from (a) halo, (b) hydroxy, (c)
- 0=Cl1_6al ky (d), - C3 @cycloal kyl, (e) phenyl, (f)
- CONRIOaR! 1&? @%9@5?&@%3% (h) NRLORL1, (3)
- C3- 6¢cycl oalvky| , pieayl, gisenyl , which is unsubstituted or
substituted with 1-3 substituents each i ndependently

sel ected _f0 a) -Cl-4al kyl, which is unsubstituted
where og o B ! ﬁgn%AaﬁerppmﬁlmaaénB,

E!l and ES are each independently selected from:
n  =CR%Y,
(@) -CR4R>-,
3 -C(=0)-,

4  -C(=S),
(5) =N,

(6) =N(O),
M NERHY-,
® -0,

©9) -S-, and
(10)  -80x

E3 and B4 are each independently selected from:
(1) a bond,
2 =C®H-,
3) -C R4R5-,
C)) -C(=0)-,

(5 ) =N Ty

6) =N'(O)-,
7 NRH)-, and
(8) "O"a

where one or both of E3 and E4 are optionally absent absent;

E2 is selected from:

|

) =C-,
!

@  TC®Y and
|

@ TN

Gl and G2 are each independently selected from:
(1) =CRY,
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(b) halo, (c) hydroxy, and (d) -O Cl_6al kyl, which is

unsubstituted or substituted with 1-6 fluoro, (5)
wha00a/061669 hydroxy, (7) -O Cl-6al kyl, which i SPCT/US2006/044086

unsubstituted or substituted with 1-5 halo, (8) -CN,

(9)

~CO2R9, (10) -NRILOR11, (11) -SCRR12, (12)

- CONR1O0aRl11a, (13) -OC02R9, and (14) -(NR 1

0a) CO2R9; -94 WD 2007/061676 PCT/ US2006/ 044086 R6 is
sel ected from (1) hydrogen, (2) -Cil-6alkyl or

- C3-60ycl oal kyl which are unsubstituted or substituted
wth 1-7 substituents each i ndependently sel ected
from (a) halo, (b) hydroxy, (c) -OCl-6alkyl, (d)

[eoR

-60%@ oa kyl, (e) phenyl, which is unsubstituted or
stituted wth 1-5 substituents where the

$3bst iTNI€ADs are i ndependently sel ected from (i)
_Cl-6al kyl, (ii) -0-Cl-6alkyl, (iii) halo, (iv)
hydroxy, and (v) trifluoronethyl, (f) -CO2R9, (Q)

R4 and RBI%IEO&A' indgpgndén%eﬁ%agg& gi*bm: (i) -SC2R12, and

(1)
)

3)
@

(5)
(6)
0
®)
©)
(10)
an
(12)
(13)
(14)

hydrogen, .

-C1-4alkyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are each independently selected from:

(@) halo,

b hydroxy,

(c) -0-Ci_galkyl,

(d) -C3.gcycloalkyl,

(e phenyl,

€3} -CONR10aR11a,

€3] -CO2R9, and

63)) -NRIORI11,

-C3_-gcycloalkyl,

phenyl, which is unsubstituted or substituted with 1-3 substituents each independently
selected from:

(2) -C1-galkyl, which is unsubstituted or substituted with 1-3 fluoro,
(b) halo,

(c) hydroxy, and

(d) -O-Cj-6alkyl, which is unsubstituted or substituted with 1-6 fluoro,
halo, )

hydroxy, :

-O-C1-6alkyl, which is unsubstituted or substituted with 1-5 halo,

-CN,

-CO2R9,

-NR1ORI11,

-SOleZ,

-CONR10aR11a,

-OCO2R9Y, and

_(NRIOa)C02R9;
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0) trifluoronethyl (3) phenyl or heterocycle, wherein
heterocycle is selected from pyridinyl, pyrimdinyl,
woyoEmemgb, thienyl, or norpholinyl, which is PCT/US2006/044086
unsubstituted or substituted with 1-5 substituents
where the substituents are independently sel ected
from (a) -Cl-6alkyl, (b) -Od-(alkyl, (c) halo,
(d) hydroxy, and (e) trifluoronethyl; and
pharmaceutically acceptable salts thereof and
i ndi vi dual enantioners and di astereoners thereof. -95
WO 2007/ 061676 PCT/ US2006/ 044086 2. The conpound of
claim1 having the formula la: R E4-E5 E X 1 2 A4A50
H A2 3 E,L El NA~-AC7" As NRA RS 0O l|a and
Rﬁuumpmadﬁaueutlcally acceptabl e salts thereof and
igdlvmggg befenantioners and diastereonmers thereof. , 3.

€ COApQ frgl t
W P B g o il iy
and plebstiheatsichdhdepemtvodpseddstas fsaiit s t her eof and
|nd|V|guaIt§Rﬂnt|oners and di astereoners thereof. 4.

The conpoun of claiml having the formula lc: R4 5 ~
E3, EW Hhydroxy,

©) -0-C1-galkyl,
(d) -C3.gcycloalkyl,
(e) phenyl, which is unsubstituted or substituted with 1-5 substituents where the

substituents are independently selected from:
) -C1-galkyl,
(i) -O-C1.galkyl,
(iii) halo,
(iv) hydroxy, and
™) trifluoromethyl,
® -CO2R?,
(8  NRIORI,
(h) -CONRIORI11,
6 -SO2R12, and
G) trifluoromethyl
3) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl,
pyrazinyl, thienyl, or morpholinyl, which is unsubstituted or substituted with 1-5
substituents where the substituents are independently selected from:
(@) -C1-6alkyl,
(b)  -O-Ci-galkyl,
(c) halo,
(@) hydroxy, and
(e) trifluoromethyl;

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.
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A~A2~E? NE1 | R4 Rs |Ic and pharmaceutically
acceptabl e salts thereof, and individual enantioners
wa@na7dsm3t er eoners thereof. -96 WO 2007/ 06167BCT/US2006/044086
PCT/ US2006/ 044086 5. The conpound of claim |l having
the formula Id: R4 O E3. E5 N H A A2" + N NFR4
R6 1d and pharnaceutically acceptable salts thereof
and i ndividual enantioners and di astereoners thereof.
6. The conpound of claiml| having the fornula |le: R4
5~ BB EN HN AN, O RA R le and
phar maceutically acceptable salts thereof and
i ndi vi dual enantioners and di astereoners thereof. 7.
The cogpoung, of cl ai havj ng.th ornula M R4 O ,N
N, H AE'pES ghwm@f“%}ﬁ%%gg’l"fgt ‘ﬁé’“ﬁﬁfél}ﬁaceut ically
acceptabl e salts thereof and individual enantioners
and di astereoners thereof. 8 The Rbnpound of claim1,

wherein B is selected frongf% Cc cloabﬁylc)phenyl,
E‘2 A H
A, EoE N”
17 ~A A7-A
A R4 RéN"éﬁj

Ia

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof,

3. The compound of claim 1 having the the formula Tb:

4
E4 - ES
E3 S
i -H
AL_ //E%E1 0
A I N/&O
R Ré
Ib

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof,

4, The compound of claim 1 having the formula Ic:

4
. R o
.ES H
& N
1 2
R R®

Ic

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.,
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bi phenyl, naphthyl, tetrahydronaphthyl, indanyl,
i ndol yl', indolinyl, indazolyl, isoindolinyl,

WO s@qoerses i nyl , i soxazolyl, isoxazolinyl, norptDUSIU6/044086
napht hyri di nyl, piperidinyl, piperazinyl, pyrazinyl,
pyridazinyl, pyridinyl, pyrimdinyl, pyrimdyl,
pyrrolidinyl, quinazolinyl, quinolinyl, quinoxalinyl,
et rahydr oqui nol i nyl, phthal azi nyl, pyrazolyl,

i soxazol i nyl, indazolyl, benzoxazolyl, benzoxazolinyl,
-97 WO 2007/ 061676 PCT/ US2006/ 044086 benzi m dazol yl,
benzi m dazolinyl, thiazolyl, and thienyl, which is
unsubstituted or substituted with 1-5 substituents

sel ectegd fro compound of
claimT, whe!ﬁeggIm @al%ag%h§tﬁ?gong'r"gq?ndependent ly
selected from (1) Cl 6 al kyl, which is unsubstituted

or substituted with 1-5 substltuenR% each

i ndependent|y sel ected from y) hydroxy,
(c) -0-Cl-6alkyl, (d) -C3Erychgalrky &)~henyl or
het erocycl e, ggiheter cl ¢ $ ed from
pyridi nyl, | NyA27 Pl peRazi oyl and
nmor phol i nyl - (NRl oa) CO2R9, 10, (1) RlCRll (2)
C3-6 cycl oal¥y (3) -0OR9, (4) -CCF3,

trlfluoronethyl (6) halo, () oxo, (8) hydroxy,

and ph%'%%f\?ﬂ?f\lﬁm algz%e’p}abte%s%%mé%)ﬂ& 1%5%}21%—\1)%5%19%%525) and {diagteregmers thereof.

unsubstituted or substituted with 1-5 substituents
sel ected from conffhinddr 8&hKYhaving the formula Ie:

R4
JES ?
(D, LY
N
N N o
R R®
Ie

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof,

7. The compound of claim 1 having the formula If:
4
N 1 < H
E37 /N’
A1
~\EA2’/L§>E1 . Jq’l§*)
R* R®
If

and pharmaceutically acceptable salts thereof and individual enantiomers and diastereomers thereof.

8. The compound of claim 1, wherein B is selected from C3.1gcycloalkyl, phenyl,
biphenyl, naphthyl, tetrahydronaphthyl, indanyl, indolyl, indolinyl, indazolyl, isoindolinyl, isoquinolinyl,
isoxazolyl, isoxazolinyl, morpholinyl, naphthyridinyl, piperidinyl, piperazinyl, pyrazinyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrimidyl, pyrrolidinyl, quinazolinyl, quinolinyl, quinoxalinyl,
‘etrahydroquinolinyl, phthalazinyl, pyrazolyl, isoxazolinyl, indazolyl, benzoxazolyl, benzoxazolinyl,
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(b) -0-Ci-6alkyl, (c) halo, (d) -OH and (e) -CF3,
and -98 WD 2007/ 061676 PCT/ US2006/ 044086 (15)

whedgnesyel e, wherein heterocycle is sel ected PEDIS2006/044086
pyridinyl, pyrimdinyl, pyrazinyl, thienyl,
pyrrolidinyl, piperazinyl, piperidinyl, tetrazolyl and
nmor phol i nyl, and which is unsubstituted or
substituted with 1-5 substituents selected from (a)
Cl-6al kyl, (b) -OCl-6alkyl, (c) halo, (d) -OCH and
(e) -CF3. 10. The conpound of claim1, wherein R3a and
Ri b and the carbon aton(s) to which they are attached
join to forma ring"selected from piperidinyl,

benzmﬁbfé‘z'o@h %Ninmldﬁi’dﬁn pﬁ'ﬂ&z)éiy&l an@YHi& A, voHidVik unsubstituted or substituted with 1-5

etra 2 ) dropyranyl,
Substlttlgitsr%? é}r ’ anﬁn trahydr ot hi opyranyl, which

ring is unsubstltuted or substituted with 1-3

subst i buent syeaGhs hRdSPEREe NN RECKE 36 LQHR3E

-Cl GaPk &ﬂpﬂs S unsugﬂ;t it uetreghor SS%StaI t ut e%)e mdeﬁendenﬂy
Selecteff@msubst i t uent s each independently selected from

({) hala6 @dkd, wifich is uphibstituted (ob jubshimtediwitr 1-h substiments tash

wher ei ghd%é%n‘aéarﬁfé'ys‘éle@teﬁﬁoﬁfl ected from pyridinyl,

pyri m pyrazin (c) -C2R9, (f) hydroxy,
and ) ox®alog1. " The conpound of claim1, wherein Al
is seI etgt ed hj@ey,a bond, -CRL3R14-, - CH2-, - OCH2-
-GG, oO2-6- k)g:(H) =C(H) - CNH and-C(:O)-; A2is
select froma CHz, - CH2 NH, -C(=0) -,

-C "~ =C\¢ I—93'éf%f° _CHz-: A3 is selected froma

bolnd (?_? pherfsf seterocycld?whéasi heteQ’d&@e is s8fected from: pyrldmyl,
sel ecte rom.a

anc a7 s <R D D T ol Bt

corrpouﬁta of -&Y &bin E1 |s sel ected from

=C(R4) {1 -CR&B&DR,II, N- and -N(R4)-; E2 is selected from

'E) anql;3:6l\gy'c]o§,'§yf,s sel ected from

(3)  -ORY,
@ ~-OCF3,
) trifluoromethyl,
6 halo,
(7 0X0,
- (8) hydroxy,
©®  CN,

(10) -CORIZ,
(11) -CO2R1Z,
(12) -CONRI10OaRrlla,
(13)  -NRIOR1],
(14)  phenyl, which is unsubstituted or substituted with 1-5 substituents selected from:
(@  Ci-galkyl,
(b)  -O-Ci.galkyl,
© halo,
() -OH, and
(e -CF3, and

-08 -



a bond, =C(R4)-, -CR4R5-, =N and -N(R4)-; E4 is
selected froma bond and -CH2-; and E5 is sel ected

WO e@ms6(R4) -, - CRAR5-, =N and -N(R4)-. 13. TPET/US2006/044086
conpound of claim1l, wherein G1 is =C(R4)- and & is
=C(R4)-. -99 WO 2007/061676 PCT/ US2006/ 044086 14. The
conpound of claim1, wherein R4 and R5 are
i ndependently selected from (1) hydrogen; (2)
- Cl- 4al kyl, which is unsubstituted or substituted with
1-3 substituents each independently selected from
(a) halo, (b) hydroxy, (c) -0-C 1-6alkyl, (d)
- C3-6¢cycl oal kyl, and (e) phenyl, (3) -C3_6c¢cycloal kyl,
( @)5) phbetgtocyaiyivdterdiishaneracyot is telécred! foom:qiybiginyt, pydidimyl, lpyrazinyl,
1-3 Su*ﬁﬁ&dﬁ %%ﬁdlﬁﬂcﬁpéﬁﬁﬁﬂeﬁg&%ﬁﬂ tet?ﬁt)ﬁﬂxﬁﬂms&ﬁ)ﬁmny}j and which is

(a) -Cl1- stit titut
with 1 USS“PF%‘PG or gbetituied yrifid-psubptifpenipgelpoted from
hydr oxy2) (7)C1—6lﬂl®1, 6al kyl , which is unsubstltut ed or

substi syt ed -Uéﬂsalkﬁ fluoro, (8) -CN, and (9)
-NR1OR11. 15 e corrpound of claiml1l, wherein R6 is

sel ect &4 fr dwle: (1) hydrogen, (2) -d-4alkyl which is

unsubsid)t ut eOHpandsubstituted with 1-5 substituents

each iggepengently selected from (a) halo, (b)

hydr oxy, (c) -C3-6cycloal kyl, and (d) phenyl, (3)

phenyl or heterocycle, wher ei n heterocycle is selected

from pgri diThglcompyunid if eiatiy I, wiitglein RY# aZd R3 and the carbon atom(s) to
which they are attached join to form a ring selected from piperidinyl, cyclohexyl, cyclopentyl,
pyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydrothienyl, and tetrahydrothiopyranyl, which
ring is unsubstituted or substituted with 1-3 substituents each independently selected from:

(a) -C1-galkyl, which is unsubstituted or substituted with 1-3 substituents each

independently selected from:
(i) halo, and
(ii) phenyl,

(b) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl and pyrazinyl,

(© -CO2R?,

® hydroxy, and ’

€:3) OXO0.

11. The compound of claim 1, wherein Al is selected from a bond, -CRI3R14- -
CH3-, -OCHz2-, -C=C-, -CH>-CH,-, -C(H)=C(H)-, -NH- and -C(=0)-; A2 is selected from a bond, CH,, -
CH,-NH-, -C(=0)-~, -C=C-, -NH- and ~-CH,-CH,-; A3 is selected from a bond, -CHj-, -C(=0)-, -CHz- and
-CH,O-; A% is selected from a bond and CHy; ASis CH,; A is CH,; and A7 is selected from a bond and
CH..

12. The compound of claim 1, wherein El is selected from:
| |
=C(R%)-, -CR4R>-, =N- and -N(R4)-' E2 is selected from —C~and ~N~; E3 is selected from
a bond, =C(R4)-, -CR4R3-, =N- and -N(R4)— E# is selected from a bond and -CH,-; and E? is selected

from =C(R4)-, -CRARS-, =N- and -N(R%)-.

13.  The compound of claim 1, wherein Gl is =C(R%)- and G2 is =C(R")-.
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16. The compound of claim 1, wherein R9 is sel ected
from (i) hydrogen, - 100 WO 2007/061676
w806/ 044086 (ii) -Cl_4al kyl, which is PCT/US2006/044086
unsubstituted or substituted with 1-5 substituents,
substituents each independently selected from (1)
halo, (11) hydroxy, (Il1l) -O Cl4al kyl, which is
unsubstituted or substituted with 1-3 halo, (1V)
- C3-6¢cycl oal kyl, (V) phenyl, which is unsubstituted or
substituted with 1-3 substituents each independently
selected from (1) -C-4alkyl, (2) -0 Cl-4alkyl, and
(3) halo, (iii) -C3-6cycloal kyl, which is
unsubstiitt ut elthe @bmBoRGItol tiine @, Wihdréin R44nd RORRS inddpemdesitly selected from:
substituents each independently selected from (N
h Io }Q ?;ﬁdroxyl and (VI) -Cl-4alkyl, which is
ubst ubst i with 1-3 halo, and (iv
ot o B Pl IR B d P B rie bt ey
from pykpdida)ﬂy,selepgeﬂmldl nyl, pyrazinyl, thienyl,
pyrrolk |nyI |m'dazol yl, triazolyl, tetrazolyl,
i ndol i |n blyl tetrahydrofuryl pi peridi nyl,
pi per aﬂ? nyI hydrgid nor phol i nyl, whi ch phenyl or
het er oég)cl e-OsC1u5$kbb,st ituted or substituted with 1-3
substi tgent s dently selected from (I)
hal o, E(PI) (C:I?%ﬁﬁlwaw | ch is unsubstituted or
subst i tet ed Pigmh 1- 4 fluoro (I111) -0-C 1 -4alkyl,
widch G3-geyslblyl,t ut ed or substituted with 1-3 fluoro

( t4Y) ggenyi: )(vcfuc%alls thubstit&te or sugétttl?tn(gi wgth 1)3 SQIHSQXen’cs each independently

selected from:

(a) -C1-4alkyl, which is unsubstituted or substituted with 1-3 fluoro, and
b halo,

3 halo,

6) hydroxy,

@) -0-C1-g6alkyl, which is unsubstituted or substituted with 1-3 fluoro,

3 -CN, and
) -NRIOR1I,

15. The compound of claim 1, wherein R9 is selected from:
e)) hydrogen,
2 -C1-4alkyl which is unsubstituted or substituted with 1-5 substituents each independently
selected from:
(a) halo,
b . hydroxy,
(c) -C3.gcycloalkyl, and
(d) phenyl,
3) phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl, pyrimidinyl and
pyrazinyl.

16. The compound of claim 1, wherein R? is selected from:

(D hydrogen,
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17. The compound of claim 1, wherein R10 and R11 are
each independently selected from (i) hydrogen, -101

wWOE0200i67©061676 PCT/ US2006/ 044086 (ii) -Cl _4al Rgi/pUS2006/044086

from:

whi ch is unsubstituted or substituted with 1-5

substituents each independently selected from (V)

-0-C1l _4dalkyl, (VIl1) halo, (VIII) hydroxy, (IX)

- C3_6cycl oal kyI and (X) phenyl, (iii)

-C4_6cycl oal kyl, (iv) phenyl, which is unsubstituted

or substituted with 1-3 substituents each

i ndependently selected from (1) -C 1-4alkyl, (I1I)

-0 Cl-4alkyl, (1l11) halo, and (N) trifluoromethyl,

(v) benzyl, (ghi chCilsaaUuys sbBhii¢ utselbtiGitedsaHzsbstitutédowiti 5 Bubstituents,

1-3 substituents £ | ndependen d from
(1) -Ci-4al kyl , ?ﬁ*‘)“‘e-“kie Hhin dﬁ?&[‘é&‘?}/‘y S“S‘Eﬁ%‘?": oWal 0, and
(1V) trifl uororret(HyI ha@wi ) -COR9, and (vili ) - SO2RI 2.
18. The conpound (@ dmx% wher ei n Rl Ga and R la

are each indepen tIy e e 3
(ii) - -4alkyl, qm o0 ETRE R Opch B lngblstn U B0ERuog witn 1

with 1-3 substituents had;ach i ndependent ly sel ected
from (V) -0-Cl(a kydCz.gepdidditythal o,
) phenyl, which is unsubstituted or substituted with 1-3
substituents each independently selected from:
(1)  -Cygalkyl,
) -O-Cj-4alkyl, and
3) halo,
(ii1) -C3.6cycloalkyl, which is unsubstituted or substltuted with 1-4

substituents, substituents each independently selected from:

(IV)  halo,

2 hydroxyl, and

(VI) —Cj.4alkyl, which is unsubstituted or substituted with 1-3 halo,
and

(iv)  phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,

pyrimidinyl, pyrazinyl, thienyl, pyrrolidinyl, imidazolyl, triazolyl,

tetrazolyl, indolinyl, indolyl, tetrahydrofuryl, piperidinyl, piperazinyl,

and morpholinyl, which phenyl or heterocycle is unsubstituted or

substituted with 1-3 substituents each independently selected from:

¢)) halo,

an -C].4alkyl, which is unsubstituted or substituted with 1-4 fluoro

(o)  -O-Cj-galkyl, which is unsubstituted or substituted with 1-3
fluoro

(Iv) -Cjz-geycloalkyl,

) oxo, and

(VI) phenyl.

17. The compound of claim 1, wherein R10 and R11 are each independently selected

¢))] hydrogen,
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(M11) hydroxy, (IX) -C3-6cycloal kyl, and (X) phenyl,
(iii) -Co5_6cycloal kyl, -102 WO 2007/ 061676

w806/ 044086 (iv) phenyl, which i s unsubBCT/US1086/044086
or substituted with 1-3 substituents each
i ndependently selected from (1) -Cl-4alkyl, (I1)
-0-Cl-4alkyl, (Ill) halo, and (N) trifluoronethyl,
(v) benzyl, which is unsubstituted or substituted with
1-3 substituents each independently selected from
(1) -C1-4alkyl, (Il) -OC1l-4alkyl, (1l11) halo, and
(N) trifluoronethyl, or where Rl0a and R lajoin to
forma ring selected frompyrrolidinyl, piperidinyl,
pi perazi nyl (ibr nEn@atkyl, mpich isvmsobstitutedjor sgbstituted with 1-5 substituents

unsubstituted or d substltuents
each i ndependent | %/{ s*?lf':hgéd %.8‘%1?1?: Swe&ec{%?m - 4al kyl

(1) halo (111) € NYbhenyl | (v) benzyl ,
(VlI) -COR9, and (Vﬂl)l )ha—lc§02R12 19. The compound of
claim1, vvherein(tg]ﬁ) selectedfrom (i) -d-4alkyl,
whi ch i s unsubsti dh *Yubstituted with 1-3 fluoro,
(ii) -3 _6cycl oaldid “G3rfi°)’°lﬁﬁl§¥\‘y4"dor het er ocycl e,
wher ei n het er ocyglxg |sph%gj,1ect ed from pyridinyl,

pyri m di nyl yrag ol eridinyl, piperazi nyI
pyrrolidi nyl(mgt hi eﬁ&w 0 ‘mor phol | nyI
(iv) phenyl, whlch is unsubstituted or substituted with 1-3 substituents each

independently selected from:
M -C)-4alkyl,
I -0-Cj-galkyl,
(II)  halo, and
(IV)  trifluoromethyl,
) benzyl, which is unsubstituted or substituted with 1-3 substituents each
independently selected from:
) -C1-4alkyl,
@  -O-Cy-galkyl,
(1m  halo, and
(IV)  trifluoromethyl,
(vi) ~CORY, and
(vi) -SO2RI12,

18. The compound of claim 1, wherein R102 and R112 are each independently
selected from:

@) hydrogen,

(i) -Ci-galkyl, which is unsubstituted or substituted with 1-3 substituents
each independently selected from:
(VD) -O-Cj-jalkyl,
(VI) halo,
(VIII) hydroxy,
(IX) -Cz-geycloalkyl, and
(X)  phenyl,

(iii) -Cs-gcycloalkyl,
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whi ch phenyl or heterocycle is unsubstituted or

substituted with 1-3 substituents each i ndependently
waedgotwds from (1) -Cl-4alkyl, (11) -O Cl-4aP&yUsS2006/044086

(111) halo, -103 WO 2007/061676 PCT/ US2006/ 044086

(1'V) hydroxy, (V) trifluoronethyl, (iv) benzyl, which

IS unsubstituted or substituted wth 1-3 substituents

each i ndependently selected from (1) -C 1-4alkyl,

(1) -OC1-4alkyl, (I1l) halo, and (N

trifluoronmethyl. 20. A conpound selected from OO

QUXKHN/ N4O::r ONNO OO HNH~OHNH NN

HNNNNLOOO NHNHHNH H~~0 HNNNMN\ -izy o

0 OO0 H NHGWO hbbihl, Wwhich-is udstbsiituteliiof sil¥stitoted WithQ-Chubstituents each

(N) 8 OOO HN NH ~'iﬁNﬂeﬁdehtl§' se%clt\éd\ilrcl}h' O\ N-V="~ N4 Ol
o @  -Cidalkyl,
am -0-C1-galkyl,
(1) halo, and
(IV)  trifluoromethyl,
) benzyl, which is unsubstituted or substituted with 1-3 substituents each
independently selected from:
D -C1-4alkyl,
am  -0-Cj-galkyl,
(1) halo, and
(V) trifluoromethyl,
or where R102 and R11a join to form a ring selected from pyrrolidinyl,
piperidinyl, piperazinyl, or morpholinyl, which ring is unsubstituted or
substituted with 1-4 substituents each independently selected from:
@ -C1-qalkyl

(ID) halo
(Im)  hydroxy
(V)  phenyl,
(V)  benzyl,

(V) -COR9, and
(vi) -SO2RI12Z,

19. The compound of claim 1, wherein R!2 s selected from:

(D ~C1-4alkyl, which is unsubstituted or substituted with 1-3 fluoro,

(ii) -C3.gcycloalkyl,

(iti)  phenyl or heterocycle, wherein heterocycle is selected from: pyridinyl,
pyrimidinyl, pyrazinyl, piperidinyl, piperazinyl, pyrrolidinyl, thienyl and
morpholinyl, .
which phenyl or heterocycle is unsubstituted or substituted with 1-3
substituents each independently selected from:

@ -Crgalkyl,
Iy  -O-Cjp4alkyl,
(I0)  halo,
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WORMN71876 HO / HO OO0 N NH
l j N-N/ \/ O ~\'H Oo
] o OG6N HN-N o~o
O O~crl110. NiNOH O

Iv)
V)

hydroxy,

(iv)

O0 H/

\ N\N/ /
[ 1 ~NH H I ~NH HAI/NS20DE/044086
H- NH NNH. --\ NNN

I \ NHHNH NNN NNN

trifluoromethyl,
benzyl, which is unsubstituted or substituted with 1-3 substituents

each independently selected from:

M  -Cl-galkyl,

(@  -0-Cj-galkyl,
(IIf)  halo, and

(V)  trifluoromethyl.

20. A compound selected from:

5 0
=
N S
N
N & @ro h N
: Q e) O
N S N~ NSy N\
/. o /o
0
/TN N 3 Q N
N I o HN N X ,§
N /N o
o] 0
O
O,
NH N x> N >
N N
Cl
O o .
0 )
(8] N S 0) N x>
N N
NN \[f:j/ N }W/Qb
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and pharmaceutically acceptable salts and indivi dual
stereoi soners thereof. 21. A pharnmaceuti cal
conposition which conprises an inert carrier and the

conpound of Claim1l. 22. A nethod for antagoni sm of

CGRP receptor activity in a mammal which conprises
the admnistration.of an effecti V&Hm’mnt of the
corrpound of c al m1. @3. A method f reati ng, Q
\s or f[educi i skNe NH
Qr ustef headd el i g
' i ch corrprlses m'nl}ﬁ_‘lter g N o
the patient a théerapeutically effective anbunt of /
the conpound of Claimi1 24 A nmethod of treating or
“pr venti ng mgraine headaches| cluster headaches, and Q
\N h adaches, said nethgqd conpri sing » /N NH
Nadm nlﬁtra i on, Q a persop in ' /&
t yeat xenis, g »o i cal |y effectivearountNof /N c
t he _conmp Q/gor a pharmaceutically
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and pharmaceutically acceptaﬁle salts and individual stereoisomers thereof.

21. A pharmaceutical composition which comprises an inert carrier and the

compound of Claim 1.

22, A method for antagonism of CGRP receptor activity in a mammal which

comprises the administration of an effective amount of the compound of Claim 1.
23. A method for treating, controlling, ameliorating or reducing the risk of headache,
migraine or cluster headache in a mammalian patient in need of such which comprises administering to

the patient a therapeutically effective amount of the compound of Claim 1.

24. A method of treating or preventing migraine headaches, cluster headaches, and

headaches, said method comprising the co-administration, to a person in need of such treatment, of:

a therapeutically effective amount of the compound of claim 1 or a pharmaceutically acceptable salt

thereof; and

a therapeutically effective amount of a second agent selected from serotonin agonists, analgesics, anti-

inflamatory agents, anti-hypertensives and anticonvulsants.
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