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TI TLE OF THE | NVENTI ON CGRP RECEPTOR ANTA IrT(‘STS
BACKGROUND OF THE | NVENTI ON 5 CGRP (Cal ci t orfi/roeptember 2006
wo 2feeiRidgel ated Peptide) is a naturally ocCpfifdboaniizse

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

TITLE OF B MENT#ON ons and nedi at es several bi ol ogi cal

CGRP REREPTOR ANTARBNIEKNg vasodilation. CGRP is expressed in
al pha- ané beta-fornms that vary by one and three am no
acids in the rat and human, 10 respectively.

BACKGROGRD @ff THRINVENTEBRP- bet a di spl ay simlar biol ogical

pro j es, . Wien 1 d.fro cell.. LOGRP . .
ot et tar SRR Tkl g i sid v
that is gensated by fissuecspécificgliprhateopsocessing pf @lctonimheiessenges RNA and is widely

distributedih @RQEALRARRN bofipRRM REOShs Ey@tehh@(}@kildéﬂﬁzje@%}.e&ﬁnhﬁm be¥idory
cycl ase. P r cesptoraz,av,e be,enjdle ified and ]

aferent aneEp A LRERIOB . B i r L pISBroa FELcmy rlaging veselion o GRP o

expressed Gred1pim; and herd-fochsthat virg Seone bindoingée amine avidd irotiasCant uman,

respectiveif ERRDShBond CRAS-LEHBR, FUBEL iR Jflerid When elsse rom the
cell, CGRR jnitistey itphielogissbrgpponsss kydhingdingito wecificqsH spfaceypcepiqe that are

=

- predomindntly %ﬁglbdlgﬁhheﬁbtggtiﬁjﬂ_&‘of SRbiE lcySasé. W(EITP :aagtaig hee b3dn idenffﬁbg)and
- a . .tonl ne- el af e ept | ae )
sl el i Bl " Spuii B EP R cnflBb i)

endothelia 461 appth mugilexriglay | y,  di stention of dural bl ood

ves iﬁﬁlﬁ’-ﬂé&ﬁdw‘a Jasdhifitisd dTeat H%m&g%eﬁﬁﬁh% s dwh %o sensitize

{#ll gem_nzill Peur ons. Sonme of alt hgﬂrﬁ?ssom alt .ed sg t ons
neurons of fhe fHgeringl pacleus Gapqalis(Williepsgnietal s The ({GRE anuly: Calcyonin Geneg
Related Peplide0@BRPR Amily artdet drdnemédeRiu) Handd Bikcicned) 2000, 245¢247). Similarly,
distenﬁo?tﬁg%gﬁ mggﬂe%sglg ?%'E)g ?mérﬁ#er:%ﬁglclga r??ag 5%%?%%@&2%&&3%0%. ‘Some of
the associgiesl symploms efimigraing, ingludispiersrecrgial neinandfaciplgodyniasreny be g Frgult
of sensitizbd @igéhih 42 GdufonO(BuR@H P N2 AnS BREHof, DAVBL 470614-6B1e ASIGH A dndho@iist

.. the. conpounds of the present ipnvention to act .as P
may b beEial 8 AR Pl o ST S0 G PSR AT RBE G LB gt ¢

f or - The sldlitg ef the dompbunidsnf tle\peesitRMention toacran EGRP ehtagonistodeakes

oo o RS R AR L
particularly sﬂmﬂ'a@?s Suchdpqrderpinclge migraigg ter Iadaphied Dpeds furr £pin Inves

Drugs, 2063 (9 126101288; Eifiikdon ¢t 41, CEpia{3A/1994,00) R0BL7)f dhivhic @sibry e

‘eadache (SRR 36 pRAS Gt Ao op- ol OV o8 B i, 4508, 34,

- 275-282); 8jic paBlulaedich ciohr Rai, 2008.A6n1 6B HiENswbwsaly flamaiation 24i n,

30

s B e, S AT A

1992, 146,;236:5%% Salmepgt al, Negggrdienppct 47001, 4B 33 7BRR)svE pain By fipk.
Cephalalpih 90?2, 224651953 fooBiifin (Sarhwidah e, Tat. Endobiat. 0 200D65,30S6), non-
insulin defetht didbiR) melms (VAR ot al YRabBE!, TodoMY 2868, vascular disorders:

inflammation (Zhang et al., Pain, 2001, 89, 265), arthritis, asthma (Foster et al., Ann. NY Acad. Sci.,
1992, 657, 397-404; Schini et al., Am. J. Physiol., 1994, 267, H2483-H2490; Zheng et al., J. Virol., 1993,

167, 5786-5791); shock, sepsis (Beer et al., Crit. Care Med., 2002, 30 (8), 1794-1798); opiate withdrawal
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- 30 Cephal al gi a, 2002, 22, 195-196), tooth pain
(Anvawdeh et al., Int. Endocrin. J., 2002, 3 3

non- insulin dependent di abetes nellitus ( E$Lf2006

wOo 20@']092169 abet es, 1990 39 260- 265) Vascut@fmﬁh %6 S;
nt | ammat i on (Zhang et al., Pain, 2001, 89, 265?'rl
arthrltls ast hma (Foster et al ., Ann. NY Acad. Sci
1992, 657, 397-404; Schini et al., Am J. Physiol.

1994, 267, H2483- H2490; Zheng et al., J. Virol., 1993,

67, 5786-5791); shock, sepsis (Beer et al., Crit. Care

syndrorae k8atinon 2 Q1) RatudMNemdjci., mmmm&zss)eﬁ e toldrinBivn@d et al,, J.

Neurosci., 21§968%) m rﬁ?g %%@Oéot a?sz 094/ :?nu r2 é%g:gr q"%‘%ﬁb %&9%8%&) 49;

. Spetzetal3 ﬂ@@& 20/s I5i6i 1720-L1BBY nléameda(rmm f‘Malbngral. Contjct Dermatitis,

2000, 43 (3¢ M?OﬂGj cnceﬂh%ﬁ’tﬁ; brdif trﬁlﬂa RAarid 30dke; egh&is;& aﬁﬁﬁ%&e%&rﬂﬁ%‘

diseases (tegpeck e, Igl'bqbt?‘gyf Dﬁwwg%gfﬁmm Lo %HPF‘BF@C} oo,
Eds., Neurdgannﬂhﬂmzém%m Pr8ss, E‘t&lkﬁtﬁﬁ FDY; hemégenit &tanecﬂ@@é&nesé;:ikm
brai n u a,
rosaceousx(e?g a’ng %@Z—;e&s %f' Fyaﬁi@nﬁ%ﬁ@%ﬂam&z cl)s dﬂé% achite ra]ero;?/h F%ic éregtg:gxg é)?
headache, (mb'ﬁmémma@d claaterheMP obi ol . of Disease 1999, 6,
1 5 31% presefi vedliGBASES0 (:&ﬁ;nﬁﬁdskﬂagﬁéé ghefdPhsAfhinds foFeERp

rogenic Infla | Press, Boca Rataon,
Feceptors, 1@@3““ Sl ge.‘ﬁscfmmiﬁsﬁ?a@mremgefor e PP HEB iR s s
therapy, plaunmiaceutichlivempositios cp@prising illearand fphodsantherapyusinf thedc Ut € Or
prophylactic treatnent of headache, including
rai ne and cl uster headache. . , The present
SUMWﬂuﬂﬁsﬁﬁﬁﬁéﬂvﬁﬁnﬁﬁes to conpounds that are useful as
ligands for CGRP 10 receptors, in particular
ant aggoni st s F?r CGRP receptors, processes for their
pre%% PREYRS 0 Plalise in t her apy, pharnmaceuti ca
conp05|%|ons conpri sing them and met hods of therapy
usi ng lﬁ SUMMARY OF THE | ON 15 Conpounds of
Forrg,lla l: R R OF{QSN RRMEI~N-NNH R IC (where
b8 re as~defhhed herei n) can be
rdceptors and useful in
ngeases in which the
g ache, mgraine and
cIusteézheadache()Pharnaceutngal conposi tions
conpri'sing these 20 conpounds and the use of these
conpounds and conposi tions for preventing or treating
of such diseases in which CGRP is involved are also
di scl osed.

(where variables R!, R? and R’ are as deﬁned herein) can be useful as antagonists of CGRP
receptors and useful in the treatment or prevention of diseases in which the CGRP is involved,
such as headache, migraine and cluster headache. Pharmaceutical compositions comprising these
compounds and the use of these compounds and compositions for preventing or treating of such
diseases in which CGRP is involved are also disclosed.

Accordingly, a first aspect of the present invention provides a compound of the

FormulaI:



Accordingly, a first aspect of the present i nvention
provi des a conpound of the Fornula I:

Sept enber 2006 RL R2 N OR3 N H/-Y R2 N%%ememet&m
O '0 wherein: I Ris selected from 11, d-C6 al kyl,
C34 cycl oal kyl and heterocycl e, unsubstituted or
substituted with one or nore substituents

i ndependently selected from Cl-6 alkyl, C3_6
cycl oal kyl, phenyl, heteroaryl, heterocycle, (F)pg-3
al kyl, halogen, OR't. Q CH3), OR4, CO2R4. CN, NR1OR1l1
Q(CO R4, where said phenyl, said heteroaryl and said
het erocycl e are each i ndependently unsubstituted or
substituted with 1-5 substituents where the
substituents are independently selected from R4,
where said heteroaryl is selected from i m dazole,

i soxazol e,, oxazol e, pyrazine, pyrazole, pyridazine,

pyrldlnefq pyrim dine, and thiazol g—~ghere said
heterﬁ@ycl\ seI ect ed ﬂ"?bm az

e, dioxane,
di oxo I
i di ng, dr of uran, and
; Zanfge aryl, or -
het er oary eIected from phenyl i m dazol e,
i soxazol Q2 oxazol e, pyt azi ne, p@r azol e, pyridazi ne,
pyridine, pyrimdine, and thiazole, where said aryl

and said heteroaryl are each independently
unsubstituted or substituted

wherein:

1
R is selected from:

-H, C1-Cg alkyl, C3- cycloalkyl and heterocycle, unsubstituted or substituted with one or more
substituents independently selected from:

Ci-6 alkyl, C3.6 cycloalkyl, phenyl,  heteroaryl, heterocycle, (F)pCi-3 alkyl,
halogen, OR%  O(CHp),OR%,COR%.  CN, NR10R11, O(CO)R4:

where said phenyl, said heteroaryl and said heterocycle are each independently
unsubstituted or substituted with 1-5 substituents where the substituents are
independently selected from R4,

where said heteroaryl is selected from: imidazole, isoxazole, oxazole, pyrazine,
. pyrazole, pyridazine, pyridine, pyrimidine, and thiazole;

where said heterocycle is selected from: azetidine, dioxane, dioxolane,

. morpholine, oxetane, piperazine, plpendme, pyrrolidine, tetrahydrofuran, and
tetrahydropyran;
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with one or nore substituents independently sel ected
from Cl-6 al kyl, C3-6 cycloal kyl, (F)pCl- | Kyl
hal ogen, OR4. CO2R4. (CO) NRLORLI, sommom?ﬁw'é%?fm%
- SO2R11, S(O nmR4 CN NR1OR11 and QQCOR4; R2 is
selected fromH CO C6 al kyl, C3{ cycloal kyl and
het erocycl e, unsubstituted or substituted with one or
nore substituents independently selected from Cl-6
al kyl, C3{ cycl oal kyl, phenyl, heteroaryl,
het erocycl e, (F)pCl-3 al kyl, hal ogen, OR4.
@, GHERORUscle@aRiRtn: phaiyl, MfRlaGIRE, isbxaasle] oXz0)e)pRdzinappaezele,

hnePiVEiaNL hidle REE yl, and said heterocycle are
P%gch i idepe ?’d‘?ﬁﬁl‘; i

unsub$tituted or substituted with
1-5 substituents i ndependently selected from R4,

\k/)\ﬁ'] e rﬂ;;i‘ﬁ&hﬂ alyBind E?@ﬁe!droafﬁ ar® €dcf ﬁi@ﬁn&eﬁ@éﬁnﬁ@&ﬁ@tﬁﬂ dr Skbéthied
en flgf=Tal .
Z(% pﬁ,ﬂ"’% S él?”?fﬂ%lfﬁ%iﬁ%{%@?ﬁ Bl
pyr | Fpi-A@lolnbaloeen. OR ™M GRaR74CQ) phene, and
tri opNe!Opbheng18p8air Hes(oy, gredy chavk R ki Ci@ohrRy Om
azetidine, imdazolidine, 1 mdazoline, isoxazoline,
i soxazol i di ne, norpholine, oxazoline, oxazolidine,
R2 is scleedditoane,  pyrazol i di ne, pyrazoline, pyrroline, .
t et rahydropyran, tetrahydropyran, thiazoline, and

R SRR A S S i e
subsfitveldzidPendeith) d4cfed flomOxazol e, oxazol e, pyrazine,
pyrazol e, pyridazine, pyridine, pyrimdine, pyrrole,
t hi azol e, thiophene, and triazole; where said aryl

and Cdaialkyla€3-6 exsdoaliyl, phenyLdatcteatyl betgrenycle f)p(1-3 alkyl, halogen,
unsgid! | DUGEERORY oMUt CRUNEIR Mishbyeopeor mor e
e

substituents i ndependenﬂ y selec from c1{ al kyl,
C3-6 cycloal kyl, 2b 27 Septenber 2006 (F)pCl-3

al kyl ,  hah0aid phédpt satdd@Bebaryl, and said heterocycle are each independently
(O NRLORLY, 90 ORLL NCR'O) " SOoRIT SOy ik ™
NRLOR 1 SHEPEER S absiied Vi 5 rebaieas inceprbbaRessoeipd fom
sel ectedR$rom H Cl1-6 alkyl, (F)pC -5 alkyl, C3-6
cycl oal kyl, aryl, heteroaryl and benzyl,

unsubstituted or substituted with hal ogen, hydroxy or
'Cl -6 al Whssoysaid htterpasylity selectedidonRberizintidazolh deyzothioplne, furan,
t oget herimidazdl) b1, idokd2She, SRABRL Ffhzint, PPlazc ByrlasbindYpyridine,

rrolidi . Dpiperidinyl
Py ‘pyg%ldme,ppylprole, tl(lj:azo e, thiophene, and triazole;

where said heterocycle is selected from: azetidine, imidazolidine, imidazoline,
isoxazoline, isoxazolidine, morpholine, oxazoline, oxazolidine, oxetane,
pyrazolidine, pyrazoline, pyroline, tetrahydrofuran, tetrahydropyran, thiazoline,
and thiazolidine;

aryl or heteroaryl, selected from: phenyl, benzimidazole, benzothiophene, furan, imidazole,
indole, isoxazole, oxazole, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, thiazole,
thiophene, and triazole;

where said aryl and said heteroaryl are each independently unsubstituted or substituted
- with one or more substituents independently selected from: C}-g alkyl, C3-g cycloalkyl,

-2b -




pi perazinyl and norpholinyl, which is unsubstituted or
substituted with 1-5 substituents where the

substituents are independently sel ected froRY Réptembes 2006
i ndependently selected front H Cl-6 alkyl, (F)pCl-6

al kyl, C3-6 cycloal kyl, aryl, heteroaryl and phenyl,
unsubstituted or substituted with hydroxy or Cl-C6

al koxy; 10 is independently selected fromH

substituted or unsubstituted Cl-C3 al kyl, CN and

CO2R4; pis O to 2g+1, for a substituent with q

car bEmsCy_ g1, Baldges, 2)R4 éf JCOMRIOR BIh RIRAOFBGRRIT) Qéélim

accgﬁ@ﬁg%gggg@#ﬁﬁﬁp l,dual dlastereoners t her eof

ent i nvention provides a
compound of Forrmula: RL O N R2 NYNNN\Ir NH O O

R0t 1Sl k8 RS Sl o S T
beterourykps BEngibipeTbatsHEas sybstitepsrithdnlopop, hydiomy erdt -Ce alkomCtrher6R10
S R A B i,
piperazinybansdaporphiohpyl mbmsvaw&lt@@w})wtedm lr%sub%il"@m whprthom

substituengragel independdatip selected fomRf; substituted with one or nore
substituents |ndependently selected from d_ . 6

R4is mde%d%g)z C3 6 CyCl oaﬁfi(y S@f?lf%%j@?@?_lﬁ lc(:%/ql(l@!:gf Lr%@%nmc_@ryl and

phenyl, unSbaitwrédor smhmtbmm&ow CPg@kdy; R10 and Rl11 are
|ndependently selected fromH d-6 alkyl, (F)pCl -6

C3-6 cycloal kyl, aryl, heteroaryl and benzyl,
3is mdemfﬁ%ea%qeleetm e By subtifyéed or wsibetitutid G-Enalkg N and@@pB%y  or

G -C6 al koxy, where R10

pis 0 to 2q+1, for a substituent with q carbons;
‘mis : 0,1or2;
sis 1,2or3;

and pharmaceutically acceptable saits and individual diastereomers thereof.

A second aspect of the present invention provides a compound of Formula:

H1
}\l O ¢ N
H ‘ .
aLj' N A
A
| o

wherein:

1
R is selected from:
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and R 1 may be joined together to forma ring
sel ected fromazetidinyl, pyrrolidinyl, pip i.di n

pi perazinyl and norpholinyl, which is unsub F@?%%GE%OO6
substituted with 1-5 substituents where the
substituents are independently selected fromR4; R4 is
i ndependently selected from H, C -6 alkyl, (F)pd..6
al kyl, C3-6 cycloal kyl, aryl, heteroaryl and phenyl,
unsubstituted or substituted with hydroxy or Cl-C6

al koxy; pis 0 to 2gq+1, for a substituent with
carbons; mis 0,1 or 2; sis 1, 2or3; and

Cplog g Qﬁddgéhﬁ@d |0Yslﬁ§iﬁtﬁéat»ﬁﬁ Ioﬁe ot ﬂo&%u@ﬁqeﬂtﬂgd gén%bﬂb selected

di astereoners thereof. hird aspect o e present

frpmrle6ikgnC 13668@1061&1 @elafbnpoth?&r%l gzt?reﬂfclﬁf@}pﬁ-z 2ipylp 7

hefigpd, ORBe O(CONORA KORED ONNRIORHL, aci®@0)RD N N O . "I NH
NH ~~-NNNH\ N-NNHF\ INP~FON FF Oto" ClS/ 0
O rNH/~NYNNHNNWH FO/ INFO~IN FFFF

R2 is selected from:

aryl, unsubsututed or substituted with one or more substituents jndependently selected from: Cj.-.
6 alkyl, C3. cycloalkyl, (F)pC1-3 alkyl, halogen, OR%. COoR% (CONRIOR1L, SOZNRIOR1L,
N®R19) S02R11 5(0),R4, CN, NRIOR1! and O(CO)RY;

R10 and R1! are independently selected from: H, Cj.¢ alkyl, (F)pCi-6 alkyl, C3.6 cycloalkyl, aryl,
heteroaryl and benzyl, unsubstituted or substituted with halogen, hydroxy or C1-Cg alkoxy, where R10
and R11 may be joined together to form a ring selected fromy: azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl and morpholinyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are independently selected from R4;

R4is independently selected from: H, Cjg alkyl, (F)pC1-6 alkyl, C36 cycloalkyl, aryl, heteroaryl and
pheny), unsubstituted or substituted with hydroxy or C1-Cg alkoxy;

. pis . Oto 2g+1, for a substituent with q carbons;
mis 0,lor2;
sis 1,2o0r3;

and pharmaceutically acceptable salts and individual diastereomers thereof.

A third aspect of the present invention provides a compound selected from:
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NO11.0 \'NH ?:fioO -2e 27 Septenber 2006 N-~,/
NN NHNRNNHNHN NH / FO~~t"NNFJ’7 Noo;%
N-N~N~NH ~ N~ NH NN~ ' N/ IN |\ 2 Sepieeher 3§06
ONNH/ O />N, rNYNMNHN NH O~ /INO/N OO
NONO~ NONNNHQ5)ot / ON\V 1, ~1 ON~- OO

F

o0ocep=z

-2e-




NNNHNNHNHENYNH / pN/ ON \ I\ I -2f 27
Septenber 2006 OH OO NNH/~ ~NH NH NH )-N, rN
B>N9-: ~/ N NNOOO NNHNNNNH ~ NeRSgpiemper 2006
HONOO \" NHYNHNO Nt/ OvN\ NNNH\ I FO
N F\ ! HOO0 0J3NOJHNN F F H O Ny(50e9-6 ' \ aN O
\ IN oo 2¢g




27 Septenmber 2006 O O NH NH HO N N NNNHNNNH i

O\ INHNNO\ IN ONONONH/~\\ 0 ~N.J
| \ OHNNI~-NH \ ~N FI1 / FO 01 ONF027é\3RtGINPPfr@006

NH /)-NH ~ND-N co? 220 FO C Oz 4NOp NO NH/~N

~NHNHNH / I\ ~FO- N j- ~/ FO~N>Nt-~N FF
OH
| o
0 N Q
; :}“H O
= o : = N
‘\ N
N— ! o
] S 0 :
. N i
NH o}‘” N _
N
G é F «
N
H 0 | .
' N e
0 = ‘ N N
IN 0 =
F N F P
R N
H £ H O )
N O N . &
NH NH
Ot |y 0
. © TN | \eN O N
& N\ A N\
H O ' H 0
N 3 N 3
NH NH
B O S N
/ !
\ N
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ON ~-NNN OF3CG, OONO | / N/ N-2i 27
Septenber 2006 KNOO N NO .,,IN-N~NH ON N-NH

N 0/>N OH400 NN ..nNHN NYNH .., NH R’ Ropieméser 2006
NON N NOO OO0 ONNNN-NH N."INHNHOIN ON
2] 27 Septenber 2006 HOHO

MeQ H O
N o)
0O _ nNH )L
N o0 Exjij N N, NH
IIINH »\NH O = N
N N, X
(9] = N _
A
FC
N o 5

N 0O N Q
-uNH . ‘ -NH )L
LO-Lrjr T FOb
0 = N N
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OO . INHyYNH mM\~NQ 0lc ~-NaN HOI ~ F OtN HOHO

N. INH\ -NH) NO-N\ NO~ i NFNOHOO\ NO
,NHYNH..IINH/NHNaNFINOvNFl H O B’ &epjember 2006
JJINHN  IINHY "HNNNH INO-iNNOtN -2k 27

Septenber 2006 OO NONO HO I NH NH nNFi N NH
C~-INO HNNIN NOOO nNH~NHINHNOH
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NH / NH . 111 NH \\
Op O_,,nNH ~NH
., N O\September2006
0 uNhl nN N°- N~

N\1 FSO0%/ OO NO NO..II
i NNNN-NINH F INI Fp nN F F QaS<
.,ANH "~ H No- NNI-NH eF OOeF O
27 Septenber 2006 NN FF\ FN NO
?FNcl Y5 p O N F /

H O II:ll 0O
0] Q
«upNH . y ~+1NH
@’O X SO
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_ N N/

£

-2k~



ONO nNHO O\ \ N-N\ NH NHO N-NHFIN FFO
ONOO N nNfi O\ .11 9E \ NNH.NHNNNH O N
Ft-- N FFHC O F2HC) 0 P N O N 0 ~~~&Heptemigy 2Q06
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e

22z
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FFS®2CH3 ONO _IINHI-NH ~-N_ N and

phar maceutical |y acceptable salts and individua

di astereonmers thereof. A fourth aspect of tRé Sspisgbgt 2006

i nvention provides a pharmaceutical conposition which

conprises an inert carrier and the conpound of the

Formula | as defined above. A fifth aspect of the

present invention provides the use of the conpound of

the Fornmula | as defined above for the preparation of

a nmedi canent useful in the treatnent of headache,

M grai ne or_ ctuster headpcte—=2m

V{)30041092168 PCT/ US200¢#/ 011280 N
HE | NVENTI ON The prepent i nveptd
gnt agoni sts whi ch i pclude cgnp

5 B2 R3/ 1IN RZ N~~N-, NH

' ectedfrom o 10 H,
cy subst

re stlt ntAHI n

| LED DESCRI PTI ON
is directed to
nds of Fornula L
mhereln 1 R
\, -6 cyclo kyI

. F
N }“ 0
\ Q
o *INH e
N )—N N
"”NH O% F O = N
O = N
F N Tk

b\\N 0 .
ST
T

=

/

FHC—

‘\k P o)
O
1pNH N\/:>.N>LNH ng"N NC>—N>\NH
F N A
./




Cl1-6 al kyl, C3-6 cycl oal kyl, phenyl, heteroaryl,
heterocycle (F)pC1_3 al kyl, 15 halogen Cr4
Q[ CH2) SOR4, CO2R4. CN, NRLOR | O(CO) R4, wher &7 Sgptgmber 2006
phenyl, said heteroaryl and said heterocycle are each
independently unsubstituted or substituted wth 1-5
substituents where the substituents are independently
selected fromR4, 20 where said heteroaryl is selected
fromim dazol e, isoxazole, oxazole, pyrazine,
pyrazole pyri dazi ne, pyridine pyrrn1d|ne and
_ thirazote, ~where—sardtetgrocycte Ts—selected from
1o azetidine .dioxane, dioxolane, 25 morpholine oxetane
pi perazi ne, piperidine, Jyrrolidine, tetrahydrofuran,
and tetrahydropyran; 3 R7 enber 2006 WO
004/ 092168 PCTI US2004/ 01280 bryl, or heteroaryl
ecQﬁd from phenyl, i da2ol i%?xazole, oxazol e,
. pyrazol e, pyr|dazine, \pyyidi ne pyrin%g;he,
I

|azole 5 whege sal d aryl¢and\ sai d het eroa
re egtNkind uhsubstilt ut ed"®iHs

(F) pd
SO2NRIOR11, N

1 gnd - QCOR4; 10 R is -
al kyl, C3-6 cycloalkyl and
e

al ogen, OR4, CO2R4
- 'SO02R11, S(O nR4 'CN'N
sel ected from H, CO

ot

fal r\r (‘Ilh(“flfll‘f ad
“u LV SV | vvi lll UIIC UI

substltuents i nd ndently selected from1l5 C _6
$O@8 6 cycl oal kyl, |phenyl, heteroaryl,
erocycle, (F)pd _3 aIkyI, halogen, oR4.

O(H2) SOR4, CO2R4, CN, NR1OR11 and O CO R4, where said
f , said heteroaryl,| and said heterocycle are each
glegendent | y unéubstltuted or substituted with 1-5
subst\ tyents indegendently selected from 20 R4, where

i ected from benzi m dazol e,
I m dazol e, indole, isoxazole,
7ol e, pyridazine, pyridine,

:B- ot hi/6p
lgxazoléO py

and pharmaceutically acceptable salts and individual diastereomers thereof.

A fourth aspect of the present invention provides a pharmaceutical composition
which comprises an inert carrier and the compound of the Formula I as defined above.
+ “A fifth aspect of the present invention provides the use of the compound of the
~Formula I as defined above for the preparation of a medicament useful in the treatment of

" headache, migraine or cluster headache.

-2n -



pyri m dine, pyrrole, thiazole, thiophene, and
triazole; 25 where said heterocycle is selected front
azeti dine, inidazolidine, inidazoline, isoXd26pPiemeer 2006
Wozdof'fﬁi?ﬁf’s%m i di ne, norpholine, oxazoline, OXP([Zl%é.zﬁH‘tBﬁzso
oxetane, pyrazolidine, pyrazoline, pyrroline,
tetrahydr of uran, tetrahydropyran, thiazoline, and
thi azolidine; 30 aryl or heteroaryl, selected from
phenyl, benzi m dazol e, benzot hi ophene, furan,
i m dazol e, 1indole, isoxazole, oxazole, pyrazine,
DETAILHYDESURIEFIONYOH TEZINVENTION | di ne, pyrin dine, pyrrole,
thi azol e, thiophene, and triazole; 4 27 Septenber
2006 WD 2004/ 092168 PCT/ US2004/ 011280 where said ar.yl
and Beipusdnbipemtier iy lircaredtod (Y antaghejsswdish fricipde compounds of
FormulajUnsubstituted or substituted wth one or nore
substituents independently selected from Cl_6 al kyl,

3 C3-6 cycloal kyl, (F)pd _3 alkyl, hal ogen, OR4. CO2R4.
(CC»NRlO%ﬁl,SCQNRlORll,N(RIC» SO2R11; S(O nR4, CN,
NR1OR11 ar\d ALO R4; 5 R{ﬁg and a I ndependent |y
sel eciéd fNjQ , Cl1_6 al Kyl, (1l -6yal kyl, C3_6
cycl oal

axyl H hete/ﬁgr | a zyl,
unsubst i MNubs NRE;§§ﬂmNr1 ogen, hydroxy or
Cl: CR xy,/ wher eJR10 d R1 be joined™
together tlo forma { ng sel ectedyfrom azetidinyl,
pyrrol i diRfl, piperidinyl, pipéefazinyl and
nmor phol i nyl, which is gnsubstituted or substituted
with 1-5 substituents where the 10 substituents are
i ndependently selected fromR4; R4 is independently
selected from H, C1_6 alkyl, (F)pd _6 alkyl, C3_6
~cycloalkyl, aryl, heteroaryl and phenyl,
wherein: ynsubstituted or substituted with hydroxy or Cl-C6
al koxy; 15 R3 is independently selected fromH,
1 substituted or unsubstituted Cl1-C3 al kyl, CN and
R issele@@fRt: p is O to 2q+1, for a substituent with g
10 carbons; mis 0, | or 2; sis 1,20r3; 20

H, C1-Cg alkyl, C3.¢ cycloalkyl and heterocycle, unsubstituted or substituted with one or more

substituents independently selected from:

- - - .

C1-6 alkyl, C3.6 cycloalkyl, phenyl,  heteroaryl, heterocycle, (F)pC1-3 alkyl,
15 halogen, OR%. O(CH,);0R4,COoR% CN, NRIORLL, O(CO)R4:

- where said phenyl, said heteroaryl and said heterocycle are each indepehdently
- unsubstituted or substituted with 1-5 substituents where the substituents are
independently selected from R4,

20
where said heteroaryl is selected from: imidazole, isoxazole, oxazole, pyrazine,
pyrazole, pyridazine, pyridine, pyrimidine, and thiazole;
where said heterocycle is selected from: azetidine, dioxane, dioxolane,

25 - : o morpholine, oxetane, piperazine, piperidine, pyrrolidine, tetrahydrofuran, and

' tetrahydropyran;
-3




-and pharmaceutically acceptable salts 'and individual

di astereoners thereof. 25 30 -5 27 Septenber 2006 WO

2004/ 092168 PCTI US20041011280 I n one enbodi #&feptewher 2006
ion is directed to conmpounds of t bea R

wo HINERE| O 1S o D - R 0 o8 wher o TG fizse

sel ect ed from Cd -C6 al kyl unsubstituted or

substituted with one or nore substituents

i ndependently selected 10 from Cl_6 al kyl, C34

cycl oal kyl, phenyl, heteroaryl, heterocycle, (F)pd _3

al kyl, hal ogen CR4 CXCHACR4 COZR4 CN NRWOR11 and

o5 0 TRt RO TR AR LGRS0 b, o
pyndmewdéam,pméﬂne@n@bxatqlanm d- 6 alkyl, C3.6
cycl oal kyI , (Fpd _ 3 aI kyl , hal ogen, OR4. CO2RA4.
5 (CO 1, SO2NR N(RlO) SO t} S(O)nmR4, CN,
NR10O T safl gy ter‘?@tbarﬁﬁif riflgpengeatly Wﬁ‘b‘ﬁﬂ‘t?m“ted
: sel ewithege enmenme subgtit@nts thdepekdehtly s¢lptadErons Cals i, C1Bcy8loalkyl,
cycl@ bmlauqlaﬁayd en, OR9, B@JREI@OINH1I0RITI benzyl,

o SRS 66{%8@%%&%&;.@ %*tq?k‘rﬁyg el o ©

together to forma ring selected from azet|d| nyl,
h . oI|d|nyI pi perdinyl, plpera2|nyl and
10 RZis sclefil épnul inyl, which is unsubstituted or substituted
' yvithlSsubstituents where the substituents are
Hj Qe €nlglcyclostilysid @stedotyoR) didibstfed 4 sibStithBd@RERE 0 thby
selected from H, Cl-6 alkyl, (F)pd-6 alkyl, C3 6
subssitepts jndspendentinselecteddfiamk oar y|  and” phenyl ,
: unsubstituted or substituted with hydroxy or Cl-C6
15 al kQXYq alkyl, C3.6 cycloaliyl, phenyl, heteroaryl, heterocycle, (F)pC-3 alkyl, halogen,

OR%  O(CH,)OR4,COoR%  CN, NR1OR1! and O(CO)R4,

where said phenyl, said heteroaryl, and said heterocycle are each independently
: unsubstituted or substituted with 1-5 substituents independently selected from
20 . R4,

‘where said heteroaryl is selected from: benzimidazole, benzothiophene, furan,

imidazole, indole, isoxazole, oxazole, pyrazine, pyrazole, pyridazine, pyridine,

i pyrimidine, pyrrole, thiazole, thiophene, and triazole;
25

where said heterocycle is selected from: azetidine, imidazolidine, imidazoline,

. isoxazoline, isoxazolidine, morpholine, oxazoline, oxazolidine, oxetane,
pyrazolidine, pyrazoline, pyrroline, tetrahydrofuran, tetrahydropyran, thiazoline,
and thiazolidine;

30

aryl or heteroaryl, selected from: phenyl, benzimidazole, benzothiophene, furan, imidazole,
indole, isoxazole, oxazole, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, thiazole,

thiophene, and triazole;
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-6 27 Septenber 2006 WD 2004/092168 PCT/ US2004/ 011280
pis O0to 2g+l, for a substituent with g carbgns; . m
is 0, 1or 2; sis 1,20r3; 5 and phar maceut £ &afptgmber 2006
abl e salts and individual diaster f.
WOZ@?’@%%O be understood that where one o‘rspérlrig{rls;m%w{zﬁ“g
above recited structures or substructures recite
mul ti pl e substituents having the sanme designation each
such variable nay be the 10 sanme or different from
each simlarly designated variable. For exanple, R2 is

lrF eCi iRk shid Ufyl 4nd 388 hdtdtoaly® irdWich inepeAdiiiPa@Gibsitdted dF substituted

or .

Consthin ol ARSIt (i g i
i mi Foalf 1850 halReen OBS CORR ™ CRATRIOR YR B aerR 1L
R2 muehgﬁbcﬂhgagaﬁbmﬁQmjgmgjven structure. The sane
is true with respect to any vari abl e appearing
multiple time in a structure or substructure. 15 The

R10 and R mpo dsiaptmdetly telveteqirans ¢4 C1 i nikgln (Rt qaiiyl, Couplogilaalkonayior

heteroarylMRd ey MATBL & of SibkdRlish m&m%oge:@lphé%iﬁbgf %%%aﬁﬁyﬁgpge r10

racem_ates an racemc m xture ti o
and R11 iy he joinedtoaather to forime ring eddected dromi azelidinvl] pgrrolidind spigeridioyter s .

_ piperazinyPeldi ﬁ&:ﬁgﬂyl,wm&gumﬁ&a% SlbSirBY w1 -PLBsitlhs SERERdI Ng

.. _upon nat ure of le various substituents on the
substituenfrare %W%@mgﬁgﬂxgggﬂmgsynnetric center wll
i ndependent|y produce two optical isonmers and it is

R4 is indepddiang ebctel Bbmatr IC1 Qfandyh) @?)@%\%58411@1 3 YAykiGAly1, bSP H&én%aéf\ l'agd |

di.ast efeoner.s. in, t Ur es and as pure or parti
phenyl, "”6‘&]’?%“??‘@%‘ Sn‘%ﬁ%& WL by B CRAP Y ¢ hi n the. anbit of

this invention. The present invention is nmeant to
R3 is indeABRAY d fbh 5 W6 ik A Rty L NER Gnd@SRALNAS -
e g?ﬁ?ﬁe coﬁ%oungg esgyﬁgégﬁgifgf%&%gﬁ?%ln ’
ol efi ni c doubl e bonds, and unless specified

 pis pthQﬂMbéﬁ”ﬁﬁgﬁmg@%@h@gﬂf&g&EUde both E and Z geonetric

20

25

30

. i soners. The In synt heses of these _

18 di ak bPidomers or their chromatographi c separations 25

sis may beoeszhi eved as known in the art by appropriate
nmodi fication of the nethodol ogy disclosed herein.
Their absol ute stereochem stry may be determ ned by

"and pharmgggbtioally asgeptably saltghidiadivigaldissfereomyrs thatebl ne pr oduct s or
crystalline internmedi ates which are derivatized, if
necessary, with a reagent containing an asymetric
center of known absolute configuration. If desired,
racem c m xtures of the conpounds may be separated so
that the individual
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15

20

25

30 enantionmers are isolated. The separation can be
carried out by nethods well known in the art, such_ as
the coupling of a racemic mixture of conpouddSecrtember 2006
wo 208§)@3i¢gOMer i cal Iy pure compound to form 8peymgygeqngazg
di astereoneric mxture, followed by separation o% fhe
i ndi vi dual di astereoners by standard nethods, such as
fractional crystallization or chronatography. The
coupling reaction is often the formation of salts
using an enantionerically pure acid or base. The
di ashenasibbdificiahd MahfiohgSdirByd tolenpdagds GOMY Béhee: to 7
27 Septenber 2006 WO 2004/092168 PCT/ US2004/ 011280
the pure enantiomers by cl eavage of the added chiral
residue. The racem c m xture of the conpounds can
al so be separated directly by chronmat ographi c net hods
utilizing chlral stationary phases, which nethods are
wel | knoW' in the art. Alternativ any enanti omer
of a conpdund may be obtai ned by{%tereosel ective 5
synt hesi s, Nisi¢fg opti cal | ure stlartiNg materials or
reagent s[ of k omﬁfcoan urani o thods well known
int : W $“be d_Qy those of skill
int art—riot al | fof t R10 affd RI'1 substituents
are capable of fornOng a ring siyucture. Moreover
even those substituents capable of ring formati on may
or may not forma ring structure. 10 Al so as
appreci ated by those of skill in the art, halo or
hal ogen as used herein are intended to include
wheretn: chl oro, fluoro, bronp and i odo. As used herein,
"alkyl" is intended to nean |inear, branched and
1 cyclic structures having no double or triple bonds.
R isselecilfondt] - 6al kyl is defined to identify the group as
havi ng 1 2, 3, 4, 5o0or 6 carbons in a linear or
b_h%ﬂgﬁ Euﬁa%r gmd%vl{ gﬁ_%or}%}ngg;lps?ﬁmg@lnﬁg%%ﬂgIsggclteldy
frcﬁm.buhylk{l Cgi@c)bltbhlkjrl phérfE[t bUﬁeYdroar)ﬂ)Qﬁfebbl:ycwW@) h V\,h )
3 tiQr i C ic
e R BN ORe ERBL S B i Bl o, Ooml iy 1o
deflned to |dent|fy the presence of a direct coval ent
) The term "al kenyl nmeans |inear or branched
R msmmﬁ%%gm%ures and conbi nations thereof, of the indicated
nunber of carbon atons, having at |east one
arglamioubstititert o awbstatedlwitibdne obafd subvhienes ilﬂﬂeﬁb}iﬁﬂhﬁﬂ@mctecﬂﬁorﬁm}{_

Sty MO oE R D o
S@)m% G MR i/<4mdQ§G®E§4y and the like. The

tern1"a|kyny| means |inear or branched structures and

ations thereof, of the
RI0ama REP LA O e o 1O & e, (F)pC1.6 alkyl, C3.6 cycloalkyl, aryl,

heteroaryl and benzyl, unsubstituted or substituted with halogen, hydroxy or C1-Cg alkoxy, where R10

and R11 may be joined together to form a ring selected from: azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl and morpholinyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are independently selected from R%;

R#4is independently selected from: H, C).¢ alkyl, (F)pC1-6 alkyl, C3.6 cycloalkyl, aryl, heteroaryland
phenyl, unsubstituted or substituted with hydroxy or C1-Cg alkoxy;

6.
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oo OBARRL RS 855ASN Sy S

i ndi cat ed nunber of carbon atons, having at | east one

carbon-to-carbon triple bond. Thus C2dal kynyl is

defined to identify the group as having 2, %?S@ﬁﬂsb@ﬁMO6
ons in a linear or branched arrangﬁﬁgﬂ%

“K)mgg&?ﬁgt C2- 6al kynyl specifically includes 2- g&@ﬁ%

and 2-pentynyl. As used herein, "aryl" is intended to
nmean any stabl e nonocyclic or bicyclic carbon ring of
up to 7 nmenbers in each ring, wherein at |east one
ring is aromatic. Exanples of such aryl elenents

i ncl ude phenyl, napthyl, tetrahydronapthyl, indanyl,

. or by . ) rocycle" or "heterocyclic",
Pl? as ugg é?%ﬁ%ﬁgg%égﬁh“ﬂ§&§“hoted, represents 30 a
mis st abf.d952; to 7-nenbered nonocyclic- or stable 8- to
sis 11- ngnhes.ed bicyclic heterocyclic ring system which

is either saturated or unsaturated, and which consists
of carbon atons and fromone to four heteroatons
and pharngedubicallp eecbptabin stllsendjindividuad dinsérsmiensgheesbf. N, 0 and S, and
wherein the nitrogen and sul fur heteroatons may
optionally be oxidized, and the nitrogen heteroatom
may Bt Wivaersoop hatjyhsrenn praaie of fhrbove sreiicddirpriures oy
substructubds@acite mGltiple QubRinients WMvirghheae @kighafien abOxer WAaiblne be the

el st B8, 8 Sl e

Formula Iy 4ng gach Rt én Foapws reay didependintiybapay ofshe sibstractbrestlefinedander R2.

The invenB& i€ hAREAED (6 Erfefed HA sBEsRREY vﬂﬁrefn%%&'lilzﬁnﬂsﬁ:}e%%arﬁe for a given
es .of suc

~ eation of .a stable struycture. EX [
structure. 156 S 3 Fp i s Rs IRy YaTARIRAPD e SHHPIG e 117 SEEERE OF o
substructigez et | di ne, chroman, di hydrofuran, dihydropyran,
di ox . | . g v
inidggg?wg?ﬁ%%t,l a%;ol|ng?ﬁﬁéﬁgggﬁf%g%%g?éﬁ%%ﬁ%gngo
and can thi$,0cGprR TapeEmgien g racaigic M xues, sipgle snartiomers; diasterspmgris|migniepand

individualidfuSns@aBer. NRiditioS0 %A MbiEl EdiRrs vl bPHedeht¥8pendiRY 1HOR the ARME of

écrcglgi:rﬁﬂél? inde%)él?dter?t{}eﬁroduce two

(T

xaQ%leinon

optical isc@.ez;)gm.biit ?g@)t{tndci:chhﬁ,t alEef@begg;sihie_cﬂp.ti@jl in@mers gpil pmstazqm, In mixtures
and as pur® bFafl} e AW RaRdeh %tﬁiﬁ |th(§ RbiRG il RGention. The present

) ) gyrro I dine, pyfroline, quinuc i ne,
mvention {s ghepnt f cemptehand ll suphuiporaeric Srmpfithese comRfuador phol i ne,
: t hi ok i coirlpblﬁﬁiﬂekoﬂibf]tﬂlereiﬁﬂoﬂmilﬁ blefiit double gaﬁs,%mﬂeées
e 0 T ’ arvl:.  as use erein
specfied GIEY B0 hchy CICILELID BUSZEQRUNL sgndS (2 10T S
me idensprisaicyshepes of bese Stastérpamegsor their ¢igomasegaphic dephrationg

- may be ackib VN 64 In6wiR IR 0 GY Ghpkdprift nﬂdiﬁaaﬁsﬁmmﬁe%dm&g? RAfsAb4R3 hé8in,
u

Their absoil{f]%%eart%‘oigﬁeg}ri%g ?qaa ?%Fe’r : n%rbgfrﬂg}l\x?rlﬁf CE’EET‘W%{JP& gfa}:&fstraﬁfng gr’oducts or

- crystallinejnteraedintes véich agdetivatized i neicebsany, with a redgentroathining Msasgindetei

ter of KngNPRRo1RL fromone to four heteroatons
comere selecte% §g§%1t % grou consisting of N, 0 and S, and
i3

whe riEdepiredacemicrpigenotaberogpgupdsmay be espyaiehioshagthy iniyidual

- enantiomefdke iSuldddl Thd@paatiofl tah®E carAddbui BySneitiols RRHoWIEh BleQR] A8 as

the coupliﬂgac)f a 9&1%1}118 pn%clnlrg otb c%mggu% se onaln %Ea(rjlﬁon?err]iga]fy rﬁgrle lélgllllprg)gilﬁg ¥orm a

diastereomeric mixture, followed by separation of the individual diastereomers by standard methods,
such as fractional crystallization or chromatography. The coupling reaction is often the formation of

salts using an enantiomerically pure acid or base. The diasteromeric derivatives may then be converted to

-7-
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bi cyclic group in which any of the above-defined
heterocyclic rings is fused to a benzene rip The
het erocyclic ring nay be attached at any he?2§®%98996W06
wo 20863088 atom which results in the creatigR.of ﬁltz?obl e

structure. Exanples of such heteroaryl groups |n de,
but are not limted to, benzim dazol e,
benzi sot hi azol e, benzi soxazol e, benzof ur an, benzot hi azol e
, benzot hi ophene, benzotri azol e, benzoxazol e, 20
carboline, cinnoline, furan, furazan, imdazole,

the pure ehantioras 8y, cldaegde bfthe ddocihird i kdﬁﬁue IT&QﬁUdIﬂfoh&. of the compounds

o APy, TR OB s A i
mﬂﬁﬁﬂ%@W@E@ﬁ@“ﬂﬁymazole pyrlda2|ne pyridine, pyiinidine,
pyr r&lke@natn@éw Q@%ﬁﬁugﬁer ogéjéoﬂﬁbzhﬁ ?nay gé'éb&ﬂ?é@i)}'f direoselective

. h adi azo] e, |azg‘g hi ophene,
synthess e g YP‘F‘“r %t%ﬂ*aﬂ Tpaterizly G TREEERY QRO ROy gt yel
known intheldtoxy, " as in Cl-C6 al koxy, is intended to refer to

SRR A

.are capab@%ﬁ%m%%a g ShysdpEe. PAerpRyRiycven @pﬁ@)@um@ts(y Ig of ring formation may
(rnmymiﬁﬂﬁﬁﬂﬂQ%MMmeyclOpropyloxy, cyclohexyloxy and the
like The har tab
enpl %lfloea ?Céal ﬁ%i( gB a]&lg&/ g% gﬁnerem are

intended tpéncludd chlogo, ﬂwmbmotandméo and/ or dosage fornms whi ch
ar e, AdMistd HeRirt haﬁcy?{i%ﬁn&fi to%ﬂédﬁ‘ Fined® Biafefidd and BRBORME tures having

. 1o double%i‘llnﬁf31 l%ongrs] g'ﬁ{us E:Sﬁﬁflg'q Cdgﬁrgﬁfot 1%?1&1 Snl%eit g;h%l télihf NN e? & %,91, Lo

carbons irj arlmﬁatr ar branshedarhngeigéng. swobdhpb@r ealkybspecifidally mf;iu@btnehylmthyl n-

propyl, 153‘}‘;%'%)), n%ﬁﬁ'l &0, butgp gﬁ%ﬂ&f; Ec%gy? %P\ﬁ" h%)prl a‘C{rc?q%ﬁcﬁln ?slgm g I iill of

which whigh fomp} 4Hie S Pige pimss Bt Gogr &@#Wﬁ@?%@tmﬁlféﬂw Pregies O a
direct coviladt 86id. conpound |s nodi fi ed by mal ti ng acid or base

Z?Lté%?geﬁrs (‘aﬁgegylt gleaf l S %raB%Ft? é{rxlrgt%%g%d I%ﬁ?r}:}%l%/aganslﬂgfeof, of the
indicated mimberrof barbom agngdniicg @i dhdad osedatben-efcatbarsdonble benidowvies:ishydiogen

may be regiiced By af adERLERAINEH-1028B6n doéR: g&ﬁ‘lb@%ﬁﬂeﬁﬁ for example, includes
PCT/ US2004/ 011280 amines; al kali or organic salts of

-ﬂmﬂﬂp%%ﬁﬁﬁEﬂF@ﬁﬂﬁﬁEhbgﬂﬁhméﬁmék?boxyl|c aci ds; and the’ -

|'i keThe Thg “allRAr HBHE Uhdaf bla)ichad SRR c&ﬂilﬁaﬁoﬂsrm@rdéﬂ of the

| indicated Audferc? BX¥ER Lo ?}E "’Haw??zﬁ bR bhCeadBh-foaBbn trngl@ P&Hﬂatrglf '%%[c%ﬁlkynyl is

anmoni um sa e parent conpoun
defined toddeatifp the groiip asrhaviog2, 8ok b or 6 sadhogrein a Snear or bragebed raggringst, such

that Cp-aBigiiy] speafieallly encluBdiCiheRfued?-pRall non-toxic salts

i ncl ude those, der,ived fron1|n02%$n|c aci ds- such as 5
hy drSCRAPTR; “shy df Bisdthiemeas g ablecaonaryflic ghpigyclic carbon ring
of up to 7. mivolsepetin edch ring) whereig atdenst dnbiing ik k@inatizn Bxanipizs SEsudhsaryl elements

h )
include pheﬁﬁggﬂ’ﬂﬁﬁj ttttlrﬂ@aé nQJﬂgﬁ%gﬁﬁ)}%% g}HC as ace|t Iagti c, malic,

stearic
t ar ﬂ&ﬁreem ‘heteraeyde” oas*@@mcbc” aspmﬁdqe@m epplethere noted, represents

a stable 5- Wﬂh@lﬁb@?@ﬂ'nﬂn&ycl&h%ﬁbﬁ G-etb i1 £ metbdiddBy&ic h&&@@)@h&mng system
sul f en20|c fumar i

which s e ddr PR, pad FtieEonisast i bonier 4t SR

heteroatongsyseldted, froimgthy grouprebissjstisgrd N ©@end $,kemd wherein the nitrogen and sulfur

. heteroatoms may optionally be oxidized, and the nitrogen heteroatom may optionally be quaternized, and -
~.including any bicyclic. group in which any of the above-defined heterocyclic rings is fused to & benzene

-8-
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The nunber of certain variables present in certain
instances is defined in terns of the 10 nunber of
carbons, present For exanple, variable "p" #¢September 2006
.onally defined as follows: "p is or
Woz‘ﬁg’&ﬁggsstituent with g carbons”. Were thgpéslg%sé?‘m]ob%m{
"(F)pCl_3 alkyl" this neans that when there is one
carbon there are 2(1) + 1= 3 fluorines. Wen there
are two carbons, there are 2(2) + 1= 5 fluorines, and
when thre are three carbons there are 2(3) =1=17
ring. The Retegacyalie sing M¥fyeba aﬁd&&d&ﬂd@ Qetedat6ih ot ABODAEH FRich febNS BlthoON

crestion 43 o9t ol RN B RS robs B e ot e ng

: azet1dme1 qh@grgra dihgdrefirgn, éqqpx;anad;pxﬁge, d@u@@ed@xaj&sdroazeﬁlmd@dazohdme,

mndazohaﬁ@Iel ﬁndaﬁﬁﬂ@ ﬁﬂ@a‘%ﬂhrfoﬁ@ iﬂ@@llﬂg Q%B}blﬁam ﬁm lbuul a/‘Q‘ ’H]é:
ric thajﬁ%ﬂ OnlC unaric g|UCOﬂIC anlc

otz iafie, oA BOIBRELIE, PaBtap ool esidil o .
oxazohdlmle |mwmehexdwmﬁmma&uiblﬁmme,, 2—dm1ﬁp631d1n@,|2tdkb1@rrohdme,

s PR N R B MR G T

tart arlc - enes aCI

- tetrahydrofurgp, tefraty TOPBH@’ F‘W@Wﬂlﬂm thipgslings hiagolidine, thipwerpholine and N-oxides

thereof. hydrobrom c, hydrochloric, maleic, phosphoric,
c,.and tar

| f o
' aﬁderst oodggeﬁoatrﬁmlusﬁ%léeﬁmheé‘f;e ﬁﬂerer'ﬁ’fe ’rrg?f%sggts’l‘%abkerﬁewl

- membered pHeRseN¢het or wible F tor 9umesmberedfuged izt he¢terogicaringmystentiehidhh e
. contains @Wt@s} ﬁh M" whfch %ﬁ* 0L Rra8R! diSras gt?@rgﬂij(l: fpos e Ltlﬁﬁte% or

ntion,. i se ot the COWDOUH Int

nsaturated, 3 pastgy and cnsists ok earhqn atoms ARTARIES 6l fowrihpreropjems

selected frpmglregnoupiconsistivtgi o6 N, © amd 3, diei ‘ﬂle&ﬁffﬁ)@ﬂﬁﬁéeﬁ\ﬁid Ghlfu® E&!t@&&@ﬂ; may
optlonallyf Ue‘amiitzé?ie %e%%g&%%@o%{oglgﬁg %%nonﬂg bE elljliflTe ‘;’alnﬁj lgpg’l% r?gs aeng

oW n

. bicyclic g'éi’(:‘% @ﬁthﬁ’B prgy of $he a %ﬁ%ﬁnphbthda‘ miggs lhﬁlsedltwmmnzene ring. The

heterocyclid r&tgtnﬁﬁ( BOMMELRd itféﬁf ﬁ@groatom carbdd 285 wiE ORI $he RbcBtion of a

ptors I n

f CCRP
. stable stru%t%?e ﬁ%;angnﬂe gfsﬁ%lhl'leggomar ant a%l%?q1 %?Té.]%dlﬂﬂ_frm@ﬁ g&ﬁ t'?ﬁ]@%ﬂlﬁ’ sm

benzwoﬂn@@iwpbqnssmgolektenu@mmbmmlﬁambrbenﬁomh@é foebirvle, ‘&lirmxmole
carboline, ann&lﬂ@ f&ﬁmﬁﬁ"éﬁ{j imidd26le HW EndFlQ \{ﬁéflﬁgenlsl)qilmgiu{e%% ol

_ i %¥ t he COﬁpOUﬂ
isoxazole é‘f‘ﬁ‘ﬁ@% % pradigrolecoprpols. ghtbahzise.pteridine. audnet pyom. pywzine, pyrazole

pyndaznnqopyriﬁhb@smmﬁﬁﬂ@wrﬁé |qyiuﬁldl‘imrt§nnoﬁne\/@\ﬁﬂoﬁilﬁe Qiradid) Bfiadidible,

| thlazole,tﬂglml t{fﬁaz?r%ntng le &%NA&&GH ?re ing to the met hod of tfe

25

.30

I nen

imbodi nent of the gqesent
| nv et IS8R qn@’qdl #sdi EEG6 elkoxy, igintendad te rsfer totieclude of

xpharoups of

.from 1 to @@Eﬂoﬁ tbms @m{mg{t Qﬁdn@iféd arfd cyélﬁqwﬁgh%o ﬁEerﬁcp?é uﬁfud@methoxy,

se or

~cthoxy, pr?‘ﬁ’% FORBPoT °3é(§‘i§’5‘lpi”181‘ﬂ’ cyclogpy ey Mitedie. adni ni stering to

t he Thapliree tphant:tratiafigatcépble! i ceblbaathecda telRathosd a

compound§ %ﬂﬂp Q%Jbﬁh%bag%@%g %@%i of e, C@ eSSt egt t% é\f&%lcal

 judgment, ‘-ftﬁféblﬁ é%séﬁt copiast aifh thissues of hurpandieinghi andam:meds vidhost enesssned
toxicity, irfiation] d1RrgRBEYERE, H6tRer BfobBm or complication, commensurate with a reasonable

benefit/risk ratio.
As used herein, "pharmaceutically acceptable salts” refer to derivatives wherein the

- 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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nmedi canment for antagoni smof CGRP receptors activity

i n humans and ani mal s conpri si ng conbi ni ng
of the present invention with a pharmaceut i 25§ tgﬁjgfar 06

uent. The subject treated in the ods

Wozo%gsmgieéﬁeral ly a manmal , for exanple a huﬁ%‘ﬁﬁ‘@%eulﬁé},
mal e or female, in vvhom ant agoni sm of CGRP receptor
activity is desired. The term "therapeutically
effective amount” neans the anount of the subject
conpound that will elicit the biological or nedical

amines; alkﬁﬁﬁ@fk‘éﬁc %ts @fat':i'dﬁ§&ﬁues§¥c§ta§£5}boﬁﬁic%hs, Qfd thifienriechat is
researcher, veterinarian, medical

hafmm&‘b"&]ﬁg%“ g’afﬂt@, ?30‘811% the C@PV&?H“O%@% toxig splis opthe, quateppary agippium
salts of the par@watampotrd forekd f exaplelfrdnondnhtexid inerginioan brgatichcide. Fdie

R REEYRRLOM RF sRUADRARGL i B ool 900
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- number oﬁs cgr‘iapqﬁpéqﬁ%

condi tl ons partlc In a

‘hydrochlopie.didreberais pulfisicssylitpiel E’B‘é@!@écadlﬁm‘elﬁééhed@?, anditheesaltegrepared from

organic acid} @ﬁﬂh@ﬁhdeh@ Propiaiic, eiseCidic 1ycBlid)stéabic,| 1itki6 RS tdRriC BER rﬁ@éﬁlﬁc

s, B RN T 8, o5 B3 S R o
fumaric, tﬁle@eﬂuifguc, ehethenstulfpnic ethatedidiifanist b:ylhc,ﬁscthwmc,@ndaﬁhnhkq on of
the ﬁﬁ%&hﬁer etbeli A @;éent 1 cbobieh RREELs i Rl TP D the

term Olp relation pharnmaceuti cal "conposition
T@‘a@ﬁ%d’ﬁ’b"é’?sl’a‘s gregeenally dedpssas fllpys: s 0 to Za+1,
for a substifent wish ¢ eaghoneli Sheiedhe sutbtivenh iy “fﬂxﬂlméky!" thingeanelthetrwhes there

-is one car!gog%?rg'ﬁg 5%?191 Ua?lu&ﬁl(%r 'ﬁe 1 eca%q]ﬁ 0 c%ﬁ'on@ rEﬁ{are'D recgiaﬁc;tl —V@ Ich

rect

- fluorines, W3%%¥W%Fm@§w@gﬁﬁ P@h“ oF 75]‘#?“’@9\0 or more of the

i nngﬂanl‘iHc%mp(tﬁlhd &frtwpres@iit ﬁﬁ?ﬁb@fs {b@sﬂ: aifts ﬁisaaegfepﬁamon@f
ent.s ot her es O a
pharmcof Gy aElp Rt v it (e s KRR i, iraeis ol
acetic, benxereonigin dknzpict daplptsalforiceuir, ettahesulfumieofaintricogiaconit, ghitenic,

hydmbmsas %§&9&mane\4gﬂﬁanmactfsqua t hﬂaﬁﬁc AN EO TR Lok : O, TRYE o h% s

n1X|n a co oun e present I nvention an

* pamoic, pfmtpél}eﬁlﬁ BS(PP?}'QI qugpl% g&@p@@r@nc@ a—ltthegq;sulfcg}p acid, and the hke In one

aspect of th@haanﬁmeﬁalwm dityic, ehwrsmxa.bl @drotmoﬂcgnﬁa@ Bﬁosﬁlﬁﬁc g@furit,er ,

ruai, o AL 1t B 1 FEIR BBl i oo o

’ Fﬁrmulaimnmré td adnqsnciude thiypharmageyitipally aeceptibde wltf. . The terns

"adm: o I
LT el P LT SELR e SRR

S
heren. SpEa CPRURAES VTPt Ipe BESH AR 9P Iudr 2 CORBRIR Wi selee from the

group consisting off theoaronfpountiiiscdsed iintie folloiag Eiampleefd phirmbde@izhilyeioéeptable
sausmeremﬁd mhfvidha&aa%m&&g defgpounds in accordance with the

esent 1 nvention as antagoni sts of CGRP receptor

act i TP pupieterpmpaindsarpdinaiulin methes) of artedenian PHSRBGResRIoTS 2

© patient sudhhl@a hrthmal hﬂ‘ﬁbb@bﬂshdﬁﬁnt@gon&ﬁ@orﬂﬂrﬁﬂg 08 adihisthation ofGPRiecli®

 smom oSSR, e b R Sk SR

30

as antagonests 01 CERP @eRiors. dn rdditiop togurignaies) epheidlly Mnos) o varendiotee s

mﬂs%@b@@&t&%d’oﬁf tmm&ﬁoﬁ%ﬁ g}else)ﬁ fAvenfigscri bed (Edvinsson
(200 aco 415, 39-44). Briefly,

me e 9f theiresent iwenbiaR is directed 10 fmethogfforhe fespimgat,
control, anelibridn, rkEiutidn ERESF 2 difdasé oftdisdadei which the CGRP receptor is

© . .involved in a patient that comprises administering to the patient a therapeutically effective amount of a

compound that is an antagonist of CGRP receptors.
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- researche qﬁw mg]llﬁgl

MyCl 2 and 0. 2% bovi ne serum al bum n (BSA)] contai ni ng
10 pM 151 -CGRP and inhibitor. After i ncuba{zﬁgn at
roomtenperature for 3 h, the assay was terfl RERIEROH2006
tion through GFB gI ass fibre filt
wonok/ StzFél%pore) that had been bl ocked with O. 2664%?1280
poI yethyleneimne for 3 h. The filters vvere -11 27
Sept ember 2006 WD 2004/ 092168 PCTI US2004/ 011280
washed three tinmes with ice-cold assay buffer, then
the plates were air dried. Scintillation fluid (50 D)
was Fddeden irderttioris rfu&tﬂ:hzamedtéd\tb h JheMBSfoC@ERMRECR ofa

medicam%;]gfb? Iﬁh’.%{)mgr @ﬁ&%ﬁﬂlﬂ n acl:{w nltn)hgm 8 an%?ur}%gségléér{s&g ﬁ?lﬂlglang a
compoung,of tlaesnrwgntﬂq’fent@h withya phmmwwaéqaymr podilu¢iCheng & Prusof f

( 1978 sBhies hessa &B@%@@&%eﬁoaﬁs g Sk, fé exampleI arPau[nan

s e R e b o S St

"therapeutienlly ﬂféecsw@ramount'mmw the gpbouttavfiiha eybjedt chmpdving bt viR skxitttheal
biologicaPdFnie@ ;’dﬁ]n%!
tologled eni cfml1 [1h ané ;E%% S;EQ#., st é@g@%ﬁ@%&&%ﬂ#%@ h65%
; wﬂlerwamemw ugeidigipip, the i Sropfment” refers
both to thptrautrat Al tcahe(pra%u@%k brSpREtc tllbe?apg 6f m&ﬁﬂ)mum)g )éoﬂ@ftlons, ;
t on- Di.cki.nson) and cul ture
pmcmarwﬂ ﬁ‘a%ir@ ‘&ﬁ& %gf 3 OS %BE&E?@Fﬁ < d\i%rfleé washed with 10
- pho S':BW&QI@-"WPP%F@H asa«tti hQ@m(lﬁB@ﬂdegﬁcgﬂmnmh @product comprising

at D- CGRP-
indietly S bl 5T G4 o G PR St ain
to pharmapdyticahchukippsiton, © inte@BIRRL entbrapabsacdiatticomprishg e adtive higedieit@),

and the mél@ﬁl&n@ﬁént %ﬁhﬂ(‘gﬁ%{ @%&@Qﬁ&% aS an Eo%uct%i%g% lts u?%l?%ﬁ o

processe determ n I on accor
md“ectiyﬁﬁﬂﬂﬂoalémﬁoefoogw@@@rﬁf@zﬁwon@f BUGeP mBSTrAgredients, of from

dissociaticht of Bittl R oRf the &preBioSa br GRS otBlR typBest rddtiodSdriderdddOnsHVbne or

e.curves 15 were erat ed, by using
more of t grcdlen E)Ogcco Qg Qhﬂﬁ)a‘:%‘? coggp%tﬁﬂngggl&e BLGSept H’é’ O

encompasg;@m gpmnmmrf mide bSedmikiog sdovipend pfthepresektdinamian &dSchi | d

| the specifigfl BrgielieptbRed ';K{Iéﬂiffeﬁl a.tﬁ&xgts Q.M;vleﬁ’ %Q% %ﬂoﬁﬂ% @M&R&@ﬁh&“ nge‘%tl

pharmacedtb QB RceRbble Jm1£h§?'g)ﬁ}ﬂ!meutﬂ:§ﬂ 'rrgﬁﬁle" %ﬂ R Eheg &rdﬂu&@ §

d
BXCiPIBH?ngngegqgﬂipétbge vith the pther W %{gmulp%qan@not deletenous to the

recipient thfr@f.ement i oned assays, generally with a K or 1C59

¥ e Rl im0 B0 B or Pt P 00l i e

-~ to mean proyidigg e campoundio e invention eyfa pRERR cPcampowidobihs invéikien to the

mdwxdual&bﬁded&ﬂtre&fneﬁthe corrpounds of the present invention to
on sts kes . them useful

t
B B R R e wigh (e esert Mo girEosty 5

- CGRP recéptor hetivitysaypirediemoisvaddshy nipthtdolqpg ichdvailih e bry. TnibiHoH @R binding

of '”I—CGI;&:E) g%‘c? 4 Hﬁh?iﬁnc%nai Qﬁg&ﬁsﬁ?& @GR'PQ&@H&JS QBre R Girdh bd oiobys! 1

' 19\1‘6 AESSezQ/Y The bmdmg of "®I-CGRP to receptors in SK-N-MC cell membranes
was carried out essentially as described (Bdvinsson et al. (2001) Eur. J. Pharmacol. 415, 39-44),
Briefly, membranes (25 Og) were incubated in 1 ml of binding buffer [10 mM HEPES, pH 74,5 mM
MgCl and 0.2% bovine serum albumin (BSA)] containing 10 pM " I-CGRP and inhibitor. After

- incubation at room temperature for 3 b, the assay was terminated by filtration through GFB glass fibre
- filter plates (Millipore) that had been blocked with 0.5% polyethyleneimine for 3 b, The filters were
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25 aneliorating, controlling or reducing the risk of

one or nore of the follow ng conditions or diseases:

headache; m grai ne; cluster headache; chr onf £ SeriFabes 7006

wozow,@?wgeadache; pai n; chronic pain; neuroqg&eiisSes/n11280

i nflanmmati on and i nflammatory pain; neuropathic paln;

eye pain; tooth pain; diabetes; non-insulin dependent

di abetes nellitus; vascul ar disorders; inflanmation;

arthritis; asthma; shock; sepsis; opiate wthdrawa

syndrone; norphine tol erance; hot flashes in nen and
washed (HARABRS willh k&EdM fsall eﬁﬁmtﬂheh itiferpladd weid G Rl s&lhtﬁl;an&rfﬁﬁcrtso )}

di
v sl T SO 5 SO AL SR 5 SHLD
carried out by esis Frisnewishedt wassletptolinetishy vsingihoCliveg-Posefiiquition (CHehak

Prusoff (1993 BR2hdnl m{n%&’copéz Bﬁ@‘éﬁiﬁ‘é ed by antagonism of CGRP

rece é’]&[ partl cul ar ortance is the acute or
N GRONAL ASSAY RN cotetr ety in PRl rpmmial mediom
(MEM) suppmanitaioyitr10%abial Sbie sheﬁ\dmﬁ;hﬁ,-gluclﬁmab 1&@%@%@%@ Qfdfao

P S2.004/ 0 nds
N e
humidity, ppds3%p B tFor cANIMAseays, cells vistei platediat oy 10° mﬂs/mui O6ivesH poly-D-

lysme-codtdngJhﬁtdBtBefctla@Diﬂkﬁﬁﬁﬁa culfke396rdeiR s b@f@fi ags%p Cefé QLS wﬁk‘ﬂﬁcﬁgﬂh

s GhE: 58, S e BRI S e S i

- semm~ﬁ'eg]v@M for ¥tmipat,370C. TEERPHB-BT) vob addeddadafe ctibavere mcubated for 10
‘min befor@ih@ Bﬁfﬁ%ﬂ bf @5&9 14k eRa E} ﬁ(i’ wad hgh‘ﬁngﬁ ?#ﬁx?ﬁ'ﬂlg - SR tfcl]é ft]{]\vere

nbi nation wt orr‘poun

washed “’}5‘? Bee s %Mﬁﬂwwaa@wcqrﬁn&te Fbsmﬁﬂtfiwaﬁerwepmwéed

- protocol. Maximat seimulatidisverbasdDias IdéﬁtieﬁlBy ﬁs[n@ A0 CGRPS Bé’s@-&&dp&[%e curves

were genegf@eratbg génég l chs% %Etlltoso @)Rg wets ca 1%%41 @ﬁ%g \FATE ucg ulltq,ﬁ:glld plots
(Arunlakshasg éfrﬂchi&{lféﬁﬁ) Bré Pharmagol. dﬂ,ulééig)my have utility, where
t h e In 9&6&&1&9 ditel cBRpdfidstoPie @JHHQﬁg Eﬁ&?ﬂs@faﬁ a&fvﬁ%&%flﬁéonﬁfs of the

Ct Ve one

ff than either
CORP rcfi Sy s ety dsays eRgraly ot Koy Con s Gblegh oo 30 M.
-Such a resalirizinlicativervfithe inyinsis eddivinhef tief componadnd &8 POMABRLSI, Y GRP

sequentially with inventive conpounds. Wen an
i nventive conpound is used contenporaneously with one
or i abiby REthe eompepmds of tystpaasenh sentipicia kot sDBHRIS dntdgomists makes

receptors.

~ them usefitl Phdrm&tOBOR afetts for ARGl thhtRS oS CORP i YBfaf ahtDihimaA) Butt he

25

30

i nventive conpound may be used. However, the
Pmmmhﬂ EEHBFR% i on t herapy may al so include theraples in
whi clfire témgpoinly efithd prasers orvpoion bieve atilily inmeatiog, preventing)t her

: amehoratlﬁg E&lﬁoﬁﬁfoﬁé&m& tﬁétft’sg(%fjong 3¢ ﬁ{bx]:a t)letﬂgfghowﬂ}é%ed’o V\ﬂ'@&l ngd1§§gs§s

ul es S 0 cont use

headache; EE%P% slpites freadiche; chypric 8?51%1’@ heftdhfélﬁ’ Paiat shipgicipaigrisioRamics
inflammatioh enchﬁﬁimatbdﬁpamf neéfnfdPatic @ﬁi@,@e pa[h‘r/ Rbh F}ﬁfﬂ; daBelest Ry Mﬁr

dependentmﬁabété/s%nelllﬁugsr \?ascuﬁr %sogcﬂ:ﬁ% lm}}éhog raI&Frhtg Mm\:%fn ﬁgoci sep81s oplate
withdrawahsyadreme aaprihise lolamm; b@‘-lfwhem moft attdh@npn,eﬁegnt: dermgtitiont i on

eucephahtisrlﬁ&h' HRinta QA6)ss; Iﬂéﬁrodé Lia¥iva aRBBes: &fn dRYE; uREEni @Gt ¥s

redlents in ad ion to anlnventlve

- redness, skm saceousness and erythema; and other conditions that may be treated or prevented by

antagonism of CGRP receptors. Of particular importance is the acute or pmphylactac treatment of

headache, including migraine and cluster headache.
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conmpound or conpounds. 20 For exanple, the present
conpounds nmay be used in conjunction with an anti -

i nfl ammatory or anal gesic agent or afi anti¢ArgRtgmher 2006

such as an ergotami ne or 5-HT1 a
woz@g@g%l ally a 5-HTI WD agonist, for exan‘pgll%ll/&gz&wmmso

sumat ri ptan, naratri ptan, zoln1tr|ptan eletriptan
almotriptan, frovatriptan, donitriptan, and
rizatriptan; a cycl ooxygenase inhibitor, such as a

sel ective cycl ooxygenase- 2 inhibitor, for exanple

r of emwsmfject &i@&ﬁnapa&é Rieth& %.l;e%ﬁ & rQetho\ﬂ%r%%%énﬁo@ breatment,
st er.oi d anti 25 inflamatory ag ent

control, “%ah"éa%e'@ Pk ion i o é‘&.dﬁaasasn fon{efRPA G JOsLASR.  or
ex anfiesuhjsct dompowmdsgrefucther usiid by :Asetiad o Ithelprevtdﬁulp tredtRdht,

control, ot fcneﬂgduca&rb? HEIPJf B o ARGARES 13353%9 ﬁlrsrg*ﬁerzlsa d cOndltl.ons n
sul1n meoxi cam  piroxicam tenoxi TOrnox: Cam
CmmmnMP%WB?@W%é$m@{odolac mef enami ¢ aci d, neclofenan1c
aci dThefcblﬂlﬁoﬁﬁlﬂ B e pl@@htdnvehﬁ!in %ﬁ? B2 GsediicEnbisbicd WilERa Gr more
azone eni

| busre
other dmggtl an%trmc?e pP Lp YCB?%?"PEOI aﬁﬁﬁﬂﬁ%ﬂé@ﬂ%’@n R of diulibes P

condltlonbfx@y'pﬂndmsmpmm the diverition ithd qthes dlugsrhaytheve wilig avtemitiee  or
combinatiShéff t&%ﬂg@ folg e @1@ Satl R mble léﬁeg;tl;'?kpth;‘.;hr eltﬂer f(ljpd Rich, otlber drug(s)

£ Simlarly, ‘the instant
may b s b gt s oA PP el htich consmoraneously or
sequentialfoveitheimienidp bepouysh e Waeredniiiventive Gaigotnd if eed @ﬁtyﬁh‘nporaneously with

© . oneaor moﬁe%l‘%p& I An%lmqﬁy ﬁ%? &&Zﬂjﬁﬁ; %tu%/ !]l;.]mtrﬁ%gagca%: l (’:01191 p -:r%ucg OBIGI' tﬂ'ggs
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Nt conpa

- and the mrf@ﬂ‘ifsce@muﬂd ByHje st Hewew, fhe cwbmaﬁp@hwmkman alsg mﬁuﬂlﬂ themples

in which tﬁéjﬁh:nﬂ& - safipouits @hd & # thord othétakdgh 40 ﬁdnnﬁ&er%n]dlﬁ%@&kﬂippmg

shedules R nBonttd a0 B 8RBT PSS U PGS DA

- ingredients, meavgmmusds of thp piiREG @nticagodiths btheractlye igseltients maylbe used in
- lower dosés%ﬁ Rl callltt RLQ Eﬁﬁ@% h%cgﬁ}g.ﬁgg %’%i? t1c,rafc%ﬁ'§65ﬂ{ons of the present

onlst a sodi u

. invention }n qsa ﬁté:ontgﬁ ORSIY BIOW ogﬁbafs,:pgetmgmtsdg acidg;‘pg e ygRtive

20

frovatcpiy gy

25

- suchas asmlﬁ Avgiofearketoprofen, fenppiofes. naprosed dpdomsibegin, sulindac, eleigpine
: -p1rox1camﬁ&ioki:aiﬂi]ﬂdtﬁdxfd:ﬁn, xS0Ri] dibdolRé, Qiefehﬁﬁih/ hoid) RreclofEifimicRER MRS amic

30

compmnﬁ&memﬁﬁnmdar nethadyl acetate; a |ipoxygenase inhibitor,

suc h|b| or of b-1ipoxygenase
reCEB ﬂta gﬁﬂ@fmm¥8ypg&% %gpﬁﬁ%wgﬁ?ﬁmﬁgﬂmﬁTpha
mﬂmmmﬂﬂ@@e%@bwmagvﬁmsﬁamamWHMWMBmLémhevmpnmmnunpaﬁﬁmiammﬂan

_,_especmllya SI}ﬁIMB@oﬁ&%fé&an@m%&h%agf taﬁ%ﬁ%gﬁﬁ Sleiplin PERICl ur‘ﬁlea o

tor ng ator, for exanpl e aca sat e
o F%ﬂg&m %ﬁygbwg%l@% rhabitar. pyqk ps AEIRG vRPYCioPTYaRRAse-
2 inhibitoryries ©@mpla idfecanj Riogitaxitoeeleadiiln gadicotils or paracoRidy £ﬁ‘dnlstéﬁudal anti-

-mﬂammatétgra Pcﬁ“a ﬁBML@f&f&%%h%ﬁ ?&mtobl aﬁen )f&@im% %)%%Itlrﬁl)oqlgd
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Additionally, the present compounds may be used in conjunction with an interleukin

- inhibitor, such as an interleukin-1 inhibitor; an NK-1 receptor antagonist, for example aprepitant; an
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. ‘receptor ﬁitdgﬁﬁ@t RbrdRampleQi®kdndh; 38 alp%%&@ﬁ&%&mst aVadifsl RERr ant antagonist; an

erazl ne, or itln neur ol e ptics suc
I

mGIuRS5 E 0 h| r t te; t
oA %‘ﬁ A PYeRiALy; & SLAPLOFARO4RIRtOR Bqﬁew@ﬁfan@mﬁe

+ calcium; pisotintgphtagonists er, aganists melndinpenicotine) mbesriid agoriay @hRi®abts;Qr

 selective %r&&ﬁﬂ%&?a&e AR Ror A C%légesgsnt@ gﬁfogetﬁ% sgrﬁalﬁg %”foxéuhe for

10

15

20

anpl e 1T osartan and
esmtal@%’iﬂg?rs’faéwg%a%m}'é Mt}dwjessa@hie;whmmmtﬂme@gmmasomptylme,

desipraminé, Smﬁprﬁliﬂnb,,or iﬁﬁpl’@@inbl;' allétlbRidnR )&ﬁtﬁgohﬁ’tpﬁr &amﬂ_lg ﬁloﬂélﬁlé@ﬁ)}

zaﬁﬂUkas‘E en I at or su’é‘ﬁ %Sa%gng% QEEJ )'nglﬁl g& %i%‘gnl St
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cyclooxyggrnase inhibitor, such as a selective cyclooxygenase-z inhibitor, in particular, rofecoxib,
etoricoxib, celecoxib, meloxicam, valdecoxib or paracoxib.
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- Injection, of implagt); by, Alatom prey. sl vginplh il pdoplinguabior topisal seieg ofin d s
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e af
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- .association with the carrier which constitutes One or more accessory ingredients. In general, the
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phar maceuti cal conpositions are prepared by _uniformy
and intimtely bringing the active i ngr edi eRt Sepfember 2006
woz@g@g%satl on with a liquid carrier or a fjRgly, dl}uxizgded
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for exanple peanut oil, liquid paraffin, or olive oil.

30 Aqueous suspen5| ons contain the active materials in

admi xture with excipients suitable for the27September 2006
wo 2008093 @ct ure of aqueous suspensions. SuchP@ﬁﬁgzpdﬁ,%%
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condensaﬁ&nep%d%&t? of ¢ leﬁé)&fﬁ@ gﬁﬁgz{rﬁﬂ edtdr &E’i%dﬁi‘og'lff?tg} a@ML 4%'}] %queé  de
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N o T i e
about 0.1 3D sigfie ppdse Within this zange the doshe @ialy baY5 tH8.5 000 GYyeSslto S0 me/kg
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tion S SucC
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whi CHoeP SERIE Frexenting, senfreling Ameliorpng sedicins the aisk of; egdaghs,
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generally satisfactory results are obtained when the compounds of the present invention are administered
at a daily dosage of from about 0.1 milligram to about 100 milligram per kilogram of animal body
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may be 0.05to 0.5, 0.5to 5 or 5to 50 ng/kg 25 per
day. For oral administration, the conpositions are nay
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oun n1n|s1 on a redg

”“ybe“FFW%E”&@thﬁme@ﬂﬂﬁﬁ?mﬁemﬁ@ﬁWnlstered once or 30

twi clewjiese ud(&YstooH\vh@ﬂevEf ﬂﬁi d‘?emﬁtr d%yeﬂQJe] «ﬁg freéil@lﬂ:& oPddsigh Gor
any parncﬁﬂgﬂ it l%!'::ly gl;hc on ? nea
rai ne. EP 8 “B*f!h% actqrsdne “FG?“"“Y of
the spec1fimplg1}pu@cquyppu gw ofetabdlie sipbility emt lengthef attion of that eompound, the age,
body wclghf‘ @éu@ﬁi 1RNth, sl SR Rldb ¥ndSielop Iuﬁ‘ﬁ 3 .ﬁior{ Fa&q)lf LiRreRGE dru

Qunds present I'nventi on

compiai 20 el AR i SpasmE eoms ot 0 1

m | |Segarametmaﬂh@ﬁpaﬂ:@%mmba@ammvekﬁdna@ﬁmmraéd in the

o B R PRaB S A A ol el e

or as illusggted hgrel®; i ded doses two to six times a day, or in

SUStEhe B@ﬁbo&ﬁis Gﬁﬁﬁpredceﬁtﬁﬂ%nd%ﬂ Ean"ﬂé Ee dréd 1%11{?95@'r|§ 1o thd1€

. ta dosage rans to
followmg%%emFs afﬁ %&ﬁ )ﬂn?]aﬁ' grd:godliﬁptmm fﬁe I.H{ng rei qllialél? siprking o
materials, zg3gants afdconyentiongl spmtiesis procadnes. da geseatactond,Ge 1Jz<:gsoqtdull:ﬁe to make

- use of varidM8Bhich erﬁnemgeﬁffsﬁ&()\g@’ﬂolt%sg %ﬁ:‘él@bj slhllglﬁﬂﬁraﬁlbh%r ¢ men%oned in

20

25

rans to ab

greater de@lg ﬁ*&@%"é“él’ ures fggipaking ﬂwpmgq% C!aﬁnqér"b‘ibls @erelttmcan be

readily undrpdtdotiahd dpResiaptyton€skilRe Bﬁﬂﬁ@t front Vlwlh% m@ﬁg&?f#gesoﬁ&ﬁh@ d, f
an requenc 0

ho at. th eci.fic . | .eve

s AyE bt et s eFD s g Aty foroc
descnbe‘iwﬂcllemebénd upon a variety of factors including the

act itpk ﬁépa?zfﬂon bitRaltB& ufﬂs%r&@éﬁpﬁ‘nwﬁ& ﬁﬁﬂﬁeﬁﬁéﬁ?wcl&ﬂqhose of

of "action o

Fo, rmulal&nﬁ% zﬂﬁ finhgxbl b teg/ls %8d luig}ntﬁq,‘ftem&@s‘q@egperﬁ@m th, sex,

di et, node and tlne of admi nistration, rate of
excretlon drug 1%Egeqﬁhpﬁ?#§2¥§the severity of the
partlcular condi t st under goi ng t herapy.
Several nethods for preparing the conpounds of this

i nvang pr@[ﬁu‘ﬁbleoﬂ finhleShnoRhd@Grdebbds !Bﬁmglf iR RUL B ICR RS of

; Start i ding t
Formula IR FRARIY it Rtk A it & dbrel Tt boreitog. her oi 1

The conpounds of the present invention can be prepared
readily according to the

-18-
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15 foll owi ng Schemes and specific exanples, or
nodi fi cations thereof, using readily avail able
starting materials, reagents and conventi oRalSeptember 2006

WOZtﬁY/ngfthi s procedures. In these reacti onSPC'll‘/{]ﬁzh fuﬂzﬁoo
[ ensel ves

possible to make use of variants which are
known to those of ordinary skill in this art but are
not mentioned in greater detail. The genera

procedures for making the conmpounds clained in this

i nvention can be readily understood and appreci ated
by one skilgted in the art fromview ng the follow ng
Schenmes. 20\Thec§ynthe3|s of caprol acta

azabenzi one i nternedi at eganay gpduct ed as
descri bedY n Sghepes 1-6. The pirjepar at on Nf fina
conpoun hr ough i nt | di ayesyéuch as those
of Forf¥ And Formul a | 1H é\lsy esi s of
each interpgdi ate is descri bed ei n. EACTI ON

SCHENES_ThB preparation of final conppunds proceeds

t hrough internedi ates such as those o Formula 11

and Formul a I/, and the synthesis ofyeach internediate
is described herein. -18 27 Septenber 2006 WO
2004/092168 PCT/ US2004/ 011280 R R2Z NORs N NH2 /-1

t he }_iﬁlgl? rrNa TS rIF‘cicgllates l&thf %@Qﬁg@ném‘i@}udﬁ’ ém o ‘gﬁﬁéhg‘s‘{ﬁ% a

linkage as|shoyyady Scheme § Hyvine interrsdiaterteart be coperie th mteative dirtatrete o an
example ﬂlﬁ&cﬁ)ﬁéﬁyﬁé’rﬁﬁﬁtetzowﬁcl{ Ramtkd M&\t}g AREAARIGN 2528 1R ﬂ QirﬂPtlstﬁledlate _

I S.subsequent]|

~ 30 produrg% Jég:? xg\tﬁl?:{}?é;atpq IR‘I@W]E Wélgos&bqkﬂ}eqll {nélﬁﬁétdi?%leeé-lsedjo to

prepare cqppowhde ke dr Eer ezﬂamplﬁ, lneine hednibe diveedy icplbued Wiiibahpropkgtown t o

carbamoyl dARA&. SKil l ed in the art can be used to prepare
conpounds like 4. For exanple, amne 1 can be directly
acylated with the appropriate carbanoyl chloride. 10

~-19-
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-19 27 Septenber 2006 WD 2004/092168
PCT/ US2004/ 011280 SCHEME1T Rt CCOR O NOOQ
2~NHiz 0 NH R THF, Et3N, 0 c Rz ~~01 2 O R%'f'é?l\’teln@r?-o‘)@
_ ~N'" 3 ~r 1 NOR3OJ ~I ~NH
WOZ@W}@N O ~N 4 5 The synthesis of Com%ﬁ@@sﬁmﬂ&msg
represented by Internediate Il can be acconplished by
procedures simlar to those described in Henning et
al., J. Med. Chem, 1987, 30, 814-819; Carpino et al.,
WO 96/ 35713; Brown et al., J. Chem Soc. 1957,
682-686; Barlin et al. cn%k&ﬁat- J. Chem 1982,- 35 (11),
2299- 2306; and refererﬁe_s""a‘T ed therein.-

Addi tionally, 1e nt hesi s of conpounds represented
byr1l nt er medi at 5 ~- 10 acconpl gshed according to
ch 2. For ex = di am no het Ycle, such as
j anri nopyrl [ ne MO, be red ely al kyl at ed
Wthe it ed
R?p ct 7. R| ng dHbsblM, 0%yt h car i mideol e
fur,ni shes i ni dazol one 8. Fi nal deprotgcti un
st gndard conditions gives the final %roduct 0 27
Septerrber 2006
)\\ NO,
\D_ iy
1
S N T 0
3 N R3 Q
g GNH N
Etz3N, 0 °C — rt R2 N\_->7N
O =N
N\

The synthesis of compounds represented by Tntermediate II can be accomplished by
procedures similar to those described in Henning et al., J. Med. Chem., 1987, 30, 814-819; Carpino et al.,

© WO 96/35713; Brown et al., J. Chem. Soc. 1957, 682-686; Barlin et al., Aust. J. Chem. 1982, 35 (11),

2289-2306; and references cited therein. ~ -~
. Additionally, the synthesis of compounds represented by Intermediate Il can be

- accomplished according to Scheme 2. For example, a diamino heterocycle, such as 2,3-diaminopyridine

- - 5, can be reductively alkylated with ketories such as 6 to give the monalkylated product 7. Ring closure

- with carbonyldiimidazole furnishes imidazolone 8. Final deprotection under standard conditionis gives

the final product 9.
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WD 2004/ 092168 PCT/ US2004/ 011280 SCHEME 2 R3 N

NaBH( OAc) 3, DCE H2N BocN H NH2 N H2N BocN~-O 5 6 Ra
Rs P//~ CDI ~. N HCl CH3CN : OONNYNH CH30H é’S@p'RBlbﬂdOOG
HNO -N NH 90 5 Caprol actans can
2004,
“K)(ﬁl Iéﬂnng an olefin netathesis strategy as ouﬁﬁmneglln

Schene 3. 2, 4-Di net hoxybenzyl anri ne hydrochloride is
al kylated with 2, 3-di bronmopropene under nild basic
conditions to give amne 11. (2R)-2-{

[ (benzyl oxy) carbonyl ] am no } pent-4-enoic acid 12
prepared in one step goi@ppeommercial ly avai | abl e

D al |yl glycine according to known procedures (J.

Chem Soc. 1962, 3963-3968), can be coupled to am ne
11 under a variety of conditions tqyi veamjge 13. A

vari et 0 of Nggﬂﬁéé%oE%gmtal cat zed ¢l of

oM can_b&-p ro
exX pal | adi um Cated a ar a | ofls MnthNHz

ph bol oni ¢ aBbeNapd 6Uiun1carbonate yi el di ng

st ned derivative . 8Ri ng- cl osi ng7znet at hesi s occurs

~in the presence of t Grubbs second generation
ruthenium catalyst in_gichl thane with mld
heating to afford IacEan11 . val of the
di neth benzyl gro ogenation Walh'in situ
protegy] of th mgg gi Ves tae 15
correspan ing satura |l acyam 17. Aft efHg@Hect i ve
al kyl ati on of the am dg@ ni rogen with various

el ectrophil es ch as al kyl brom des, deprotection
under aﬁidlc condi tions yields conpounds of the

2HGH&::>“

Caprolactams can be assembled following an olefin metathesis strategy as outfined in
Scheme 3. 2,4-Dimethoxybenzylamine hydrochloride is alkylated with 2,3-dibromopropene ander mild
basic conditions to give amine 11. (2R)-2-{ [(benzyloxy)carbonyllamino }pent-4-enoic acid 12, prepared

in one step from commercially available D-allyl glycine according to known procedures (J. Chem. Soc.,

1962, 3963-3968), can be coupled to amine 11 under a variety of conditions to give amide 13. A variety

‘of transition metal catalyzed cross couplings can be performed on the vinyl broﬁlide, for example

palladium-mediated arylations with phenylboronic acid and sodium carbonate, yielding styrene
derivative 14. Ring-closing metathesis occurs in the presence of the Grubbs second generation
ruthenium catalyst in dichloromethane with mild heating to afford lactam 15. Removal of the
dimethoxybenzyl group and hydrogenation with in situ protection of the primary amine gives the
corresponding saturated lactam 17.- After selective alkylation of the amide nitrogen with various

electrophiles such as alkyl bromides, deprotection under acidic conditions yields compounds of the

general formula 19.

-21-




general fornula 19. 21 27 Septenber 2006 WO
2004/ 092168 PCT/ US2004/ 011280 SCHEME3 Br MeO OMe
MeO Ove  Et3N, NH2HCI Br)"2.INH 10 11 Ho%ieﬁﬁmeberm@ﬁ

z/ 12 N O ArB(OH) 2, Na2CO8  EDG,
wo 24tz P)4, THE/H20, 60 C "'' NHCbz / 13 T T
MO/ 11 v O N Gubbs Il Ru cat. N O 7~11] NHCbz

CH2Cl2, 40 CR7.,,,,NHbbz R... .15 HOHO TFAN
H2, Pd/C N )Il A"niNHCbz | .TINHBoc CH2CI2 \ \ Boc20,
EtOAc \ R/ 16 R 17 RL Rl

SCHEME 3
Br B
MeO OMe \{r\ J MeO OMe
| D/ EtaN, CHoCla gg/
NHy-HCI | J\/NH'
10 Br 11
_ MeO OMe o
"'#NHCbZ gij
| /U\/N 5 ArB(OH),, Na,COs
EDC,CH.Cl, ~ BF PA(PhaP)s, THE/HZ0, 60 °C
“/NHChz
< 13 OMe

MBO\@ .

Grubbs Il Ru cat.
: S

, “INHCbz
CHoCls, 40 °C '
R~ - 15
0
Ha, Pd/C
wNHChz 2 > INHBoG
Bocs0, EtCAc
0
TFA
“gmNHBoe  ————— “sINHp
CH4Cl»

I\r\N‘Me
Mes \( s

Grubbs i = C:,Ru_




O %0 RIBr TFA' N "nlINHBoc .1111INH2 NaH DVF N\
CH2Cl 2 \ R 18 Mess YN Mes R 19 Grubbs 11 c~Ru PCYs |
-22 27 Septenber 2006 WD 2004/092168 7September2006
WO 200505 H?ZOOM 011280 Variation at the 6- poséél‘/ﬁ’éiuogfoutz%b
caprol actans can be introduced by enploying a simlar
strategy (Schene 4). Ring-closing netathesis can be
performed directly on vinyl brom de 13 using the
G ubbs second generation rutheniumcatalyst to give
cyclic vinyl brom de 20. Renoval of the

di mevinKsene ﬁosﬁﬁdﬁ %Pth@%roﬂh@iain@éﬂn T Ta e é)? gmfflf)yqﬁgsa similar

sy S S bR o e e
Grubbs sepqmd rggfemlmthgnurméata‘mst tb give aychsvmm brohnida20.eRkniooal BOHONI C
dlmethoxﬁﬁﬁzg’l ﬁ&iﬁ'aﬂ@ﬁaﬂlﬁkﬁ%—m e{t&r cr Plﬂué n aﬁdCQSe%lel aébrgz%i: 'ﬁcur €

furnishes fté‘;O gen _can e Sse eCt
?Péi‘fPP‘B’E}%O el fpnpla 32. Fhe fransfosmast 0@ of21 R%Z ifynas Hinifeslgo boronic
acid derivatyen gAfeodlindind hydebzemitonR the BaRIEnirbRA CALHR ‘§$1éc€iﬂa gydll@iagﬁ with

L T

lactams ofthgzengsy) faomula@5. ~N O : z: Br NHCbz \/ '"NHCbz 20 / 13 H
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TFA N R2B(OH) 1111 NHCbz 2. NazCO3, Pd(OAc)Z CHz2Cl2
Br \ (m NaSG3Ph)3P, DMF/HZO, 80 C 21 HO H.N_ N O, nm
R ~~J NHCbz Hz, Pd/ C RZ\ Boc20, 2, Pd/ C PhME/ Meeiemper 2006
Boc 22 23 . 1 Rl RRIBr NTFA N i

WO 20 R SNaH DVE RZ GHBOL2 R 2 -~ rpysaifias
YN-Mes G ubbs 11= "Ru Cl PCYs 5 In sone cases the
final product may be further nodified, for exanple, by
mani pul ati on of substituents. These mani pul ati ons may
i ncl ude, but are not limted to, reduction,
oxi dation, alkylation, acylation, and hydrol ysis
reacti ons which are C%E@g known to those skilled in
10 the art. -24 27 Se 2006 WD 20041092168
PCT/ US2004/ 011280 EXAMPLES

OMe

MeO OMe Meo\g\
el :
' Grubbs ll Ru cat. : N :
- ]
CHyCl, 40 °C Br N\ NHCbz

/]
NHCbz 20
H o
N
- TFA | RZB(OH),, Na;CO3, Pd(OA
e -uNHCbz O, NayCOs P(OAc), >
CHClz g N\ (m-NaSO3Ph)sP, DMF/H,0, 80 °C
21
Hp, PA/C N
] INHChz — e =INHBogc
" R2\ BocsO, PhMe/MeOH A2
22 23
1
ﬂ -0~ ':‘:1 0
1 N
R'Br TFA N
—_— -nNHB —_— i
NaH, DMF ~ po * TChgl R? e
24 25

MGS—-N N“'Mes
Cl
Grubbs ] =
slt= R

o)

- 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 ate commonly known to those skilled in
10 theart. ‘
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In some cases the order of carrying out the foregoing
reaction schemes may be varied to facilitate the
reaction or to avoid unwanted reaction prodéésptemher 2006
ng exanples are provided so 5 th
WOZJO%%%) ion might be nore fully underst ooglgcffﬁsggmmmso

exanples are illustrative only and should not be
construed as limting the invention in any way.
I NTERVEDIATE 1 N 2 HCI  HNNNNH O 10
2- Ox0- 1- (4- pi peridinyf-2, 3-di hydro-1Him dazoi 4, 5- bl py
ridi ne di hydrochloride Step A
2- Ami no-3-f(l-t-buto rphony! pi peri di n-4-vl)am no) pyr
i di ne Sodi um tri acet oXyborofiydride (14.5 g, 68.7 nmol)
was lncoedasothaodalofitanping oft the fGegobhi anttivopshemebinms bé Bar@dto

fac111mtetgarcﬁl‘:ﬁox§orm%ﬂi uﬁ\ﬂﬂﬁt&?ﬂ!ﬁ&h& C%pﬁ é{dﬂ)lg %(&Bblps%?elﬂ s0

5 that the ml(/eéﬁ?;@p.\g]!tﬁ:ﬁ gtore Aplly ups eg,stqqd 'Igg& egcwor Hox |aregl(r];1§frﬂwp only and shou{don%{n
be constrid dsditing xpehoentoy i ingd@ayvas 15 added (1.8 g) and again
after another 2.5 h. The reaction was stirred

over ni ght, and quenched with 5% aqueous
sodi um hydr oxi de. THIERMEBIAJE K acted with net hyl ene
chloride, and washed with 5% aqgueous sodium
hydr oxi de, Wwater and saturate@”sofli um chl oride
solution. After drying over sqdi di um sul fate, the
.sol ution was flltered nd evagor@t ed to gi ve the crude
product. This wECpuH 9’ chigmat or graphy (silica
gel, 3 to 5% net hanol | ene chl ori de gradi ent '
el ution), which gave the t|t|(§ compound 20 (4.44 q).
M5 293 (M+1l) 1H NWR (500 MHz, CD3OD) 0 7.32 (dd, J=1,
10 2-Ox0-1 -(%Elb&duﬂvﬁbze&v&% 1%&@%1*445@1&% dlh%chloﬁdéi H§ dd2 3 ;5,( b?
Step A. 2 Ariingy 1 (L-pbigrveetfohgosiinzibpineioifine 1 45 (o' 911).
1. 3Bofiae ;tna&éiék.yﬂ&oﬂyﬁmdelﬂﬂS) g, 683 pofPwaad@ddo 4 sn{hilroﬁ ofng-"

dlarmnopy%g{ne &%lg er I ﬁl Cﬁll:]ft)toxaéa%:op%lﬂ{-g&%gone (bﬁ‘é %gé ?f & bl p

Irmdazo
d1chloroethg@g| 6§ mly ataoqm@empqr@we ohfte? 5 hadgigomsl s[o(l@m@acetoxyborohydnde was
added (1. 8%9 BM&@&EPS}M&QH DEE 18 Readiol RVL@%&PJVGM;@W hriaQuénthelivit®l 5%

% in acetonitrile

~aqueeus S‘fd@i’i‘blg F@?‘ﬂ et hisAyap gptrach ‘@‘Fha‘}le“fi'éﬂ? ghiorid, a %I‘di‘sg‘?dd’ﬁﬁ‘l STABEH
sodium hyddoxida miiarantl eituriredkadioh ehlovds selokibad A& d&&ngﬁver sadiain sitifaee, the

- solution wﬁseﬂ&:l;eh Q\%heegziﬂof&eﬁgo %Ve‘%ﬁe%h&@ ﬁvrodJclg nid %E r‘# gr ﬁﬁt% v%aghy

esi due par
: (silica gel \M‘P g% mgfhanok ia|resthylens gioridegr adigaeelpiogh Wh’éh &Waglé tithpeommpepnd
20 - (4.44 g). M8 290 (Mat)ulENEER ($00INTEz, aDgOoDy [l 842 (id Le=1,rfeifyn £5), 6185 @8, J21 8 Hz,

1H), 6.59 GIALE TE! 19006 @ R ALH 0976 68 1551 68 82 298, 9bt 02, 121z,

2H), 1.46 (s, 9H), 1.37 (qd, J=4, 12 Hz, 2H).

1

Lh

_ Step B. 2-:Oxo-1-(1-t-butoxycarbonylpiperidin-4-yl}-2.3-dihydro-1 H-imidazo[4,5-b]pyridine
- 25 ‘ Carbonyldiimidazole (0.70 g, 4.33 mmol) was added to a solution of 2-amino-3-[(1-t-
. butoxycarbonylpiperidin-4-yDamino]pyridine (1.15 g, 3.93 mmotl) in acetonitrile (150 ml.) at room

temperature. After several hours, an additional amount of carbonyldiimidazole was added (0.81 g), and
. the reaction stirred overnight. The acetonitrile was evaporated in vacuo, the residue partitioned between
- water and chloroform, and the organic phase washed with saturated brine and dried over magnesium

~-25-
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15

20
+ - in dichloromethane (200 mL). After 18 h, water was added and the mixture was extracted with

25

(1.03 g, 3.33-molpivas

sul fate. The crude product was purified by
chromat orgraphy (silica gel, 1.2 to 2.5% met hanol |n
met hyl ene chl oride gradient elution), which?gasempg 2006
conpound (1.09 g). 1H NMR (500 Mz,

WOZM’%%%? s, IH, 8.04 (dd, J=1, 5 Hz, 11T ‘@ﬁ%@?@d
J=1, 8Hz, 11-1), 6.99 (dd, J:5, 8 Hz, 1H), 4.50 (m
IM 4.32 (br s, 211), 2.86 (br s, 211), 2.20 (m 2H),
1.86 (d, J=12 Hz, 2H), 1.50 (s, 93). 5 Step C.
2-Oxo-1-(4-ni eridinyl)-2,3-di hydro-|H.imdazo(4

sulfate. The &riie\prddadtR@s plidfiydityhidhaiotgePhy (silica gel, 1.2 to 2.5% methanol in

t.-.b b -
methylen% ﬂ%ﬁe %acﬂe]ng %utglﬂ% ]]wﬁéﬁ ga(rye o Mb‘{)"f%g ! Ing Irté %BQ%M# r 0
coai) a0 $ i Gachhadis 102 e 8 2 450,699 4. b6, S LD,
4.50 (m, Iy AR s o) O R, 2}2) @ﬁ ZI-I) ﬁsd@)m@ﬁz afifledo al 9ﬂ)°°m
tenmperature_ After h, the volatiles were renbved in
vacuo, to g| ve the t|t| e 10 conpound (0.92 g) M5 219
1. dihvdoctloridd =1, 6

ot o it 4—vﬁ§%’1@yégﬁ%&r?ﬂm§%ﬁmg
Ived ity methanoh(@3 miy-ind 4 splytien obF hydgochlgric(agid in
(8 mL) wastadde@ ilroon! dhEIRIVEE)N Adtdr 2 8, thdWRhtiled wile renfoh &l vacl® to give the title

| compoun&éaBZ Q)SMS?ZIIQ‘@/IQ-OI) | IH(I‘%VLQ?S‘OB WWD)% é’BPdaX lI ag %@ﬁ,nﬂ-ﬁ 70336
(@ I8 Hy IR, ﬁ%&@éﬁv@ér}&ylm) 400l PDSHSA (d.dri 2z, TH), 82 ht) Tatd He 2H),

270(dq,1_1613(i{znj{{) AibAqvapd iy, was added to a solution of 2,4 20

di nmet hoxybenzyl am ne_hydrochl oride (11.1 g, 54.5 mmol)
and 2, 3-di br onopro Eﬁ@% 54.5 nmmol) in

di chl oronet hane (200 nL). After 18 h, water was added
and the mxture was exMeBcted with dichl oronet hane
(3x). The conbi ned organi ¢ extracts were washed with
saturated brine, dried ofer ,mgnesium sulfate,
filtered and concentrateg Jurification by silica gel
chromat ography [ 100% di'chloronet hane -a 95%

-di chl or onet hane/ prilidgn hydr oxi de/

nmet hanol )] gave t 5 corrpound (7.85 g). Step
B: Benzvl (1R)-1- , brom)prop -enyl) (2

4- di met hoxybenzl )>a#f nol car bonyl | but-3- enyl carbanate
26 '

- (3R68)-3-Amino-1-(2-methoxvethy])-6-phenvlazepan-2-one
.. Step A: 2-Bromo-N-(2.4-dimethoxybenzyDprop-2-en-1-amine

Triethylamine (16.0 mL, 114 mmol) was added to a solution of 2,4-
dimethoxybenzylamine hydrochloride (11.1 g, 54.5 mmol) and 2,3-dibromopropene (10.9 g, 54.5 nmmol)

dichloromethane (3x).  The combined organic extracts were washed with saturated brine, dried over

* magnesium sulfate, filtered and concentrated. Purification by silica gel chromatography [100%
- dichloromethane —» 95% dichloromethane/ 5% (10% ammonium hydroxide/ methanol)] gave the title

compound (7.85 g).

- Step B: Benzyl (1R)-1:

enylcarbamate

-26 -
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27 Septenber 2006 WO 2004/092168 PCT/ US2004/ 011280

1-[3- (D et hyl am no) propyl ] -3-ethyl carbodiimd
hydr ochl ori de (55 ng, 0.285 nmol) was addea7§6Pt§mbef2006

on of
Wozow/lt))#(i)ér% N- (2, 4- di met hoxybenzyl ) pr op- 2- en- Tm520041011(28/0
mg, 0.256 mol) and (2R)-2-{
[ (benzyl oxy) carbonyl ] am no} pent4-enoic acid (71 ng,
0.285 mml) in dichloronetbane (5 nlL). After 18 h the
m xture was concentrated. Purifi catl on by silica gel

- chr om@%@%&oﬁp{eﬁﬁhﬂh RaBG& dr MR of)
was added {?::f: ace&;{) %&%%@g%\é%gémmi (:B_[]:ﬁemlgg ¢ ﬁ%@iﬁ;)h
and (2R) @Qtﬁy)phbomylﬂmﬁnb Yenedretlo)catid Tl 16:8.0.085 hdIib chﬁommethane (5
mL). ARGNYheRERATRYE, HaLhaklS Ohidbhey LBRosPRaS) Ball 9k UTO)

1. 90 was ‘a
acetate/ hy ~? % ethyi acetate/ hexanes) gave the title compound (77 mg). MS 517 (M+1).

(IR -1-{[(2- brormprop 2- enyl)(2 4- di met hoxybenzy])

sepcngOh SSRGS AV SRR (2,09 9y 8 81

prhenyrt ool U I C act u v' O

lﬂ&ﬂ%&@l u;ncarbonate (2Min water, 4.81 nL, 9.63 mml) in
L et PRI @b APk e il aﬁ.ﬂlg;f)wh@'io 5GE3oell) vas 80l L Soiution -

heat ed 070 C
ofbenzl QFF%&@%@%Q‘%%& : B(%éﬂbm%#ﬂxﬂte&wﬁémlﬁrémanbltéﬁpﬂmhaente

(249 g, 4.8} mmoljipbéulyiboronie sdib065 £,36P. mmolyiad Sahi cﬁk@@haﬁr(mlﬂi Water; 4.81

ol A ALy S GO S Bl B e

15

20

325

.30

1h, the misfrs was allgwed ip aggl tagmbieshterpdraterh ausheatrastgs avjihn giellGetabiny (3x).
The combinerbdrgeniz/extFuets 38R washdd Va0l brind Q84N & /ma @fﬁaB Ai¥ered

t conpo nd 5 (Ml
o conosBg, iR B O Ge romiingth Yoo ooV by
acetate/ hez;arr;zs)g@\teﬁlymylg pcgnplowddz eha)rMiS Slfy(lMaa] bamat e 20
[1,3-bis{2,4,6-trinethyl phenyl-2-im dazolidinylidene)d

o‘ nyI rret hyI ene)

xlcarbamageneratl on cat al yst) (0. 68 g 079 m61) was added to

:EJS? S bl ‘E’}‘16ﬁ“é‘ﬁ‘ﬂ‘lﬁi?ft?ﬂf“@°éq@h°‘5‘@ﬁ?‘%“5’af bo

. (wricyclohexylphosghine)raghieniugih (Grebbs brasrdteenefaBion@tatyst) .83, OFEhol) Ras added

to a solutiogl IoﬁiSHnﬁy] g@l@ﬂ@ﬁdﬁ%ﬁ&yﬂé&ﬂﬁ@ gl%egﬁgtfog ?-eﬁ)@aé:ﬁ%&b%nﬁlf}gu% .40

d
-eﬂy“’af"a“%“*erfp b8 o i et Gop mamnd hee 49 Afist 40 I the

mixture wag allow2 torhol dnattdimyt @ppeyat(id thdebitthira SRR ol B RIRE Sel- *

chmmatogrsi@c% bt ae&ﬁaggsfm_?ga@ BT st e Smponsa

(L.00 g) 77897 8h(m,FH), 7.2¢-717 (g, 3H), J.174d, T

=83 Hy, 1H), 3991@,11:&01}&62}39641@@3 =3.37/2.8 ukam, 8'3%% ﬁ{)46122((ﬁci~{4|znz

1,578 s Boaooi om0 0= 18 ol 86 oy -drg, St i,
4543 —J14é He 11D, 393, (4,11 17,6126 B 318, (5. EB; 357 (631D, 791H286 @), 2.42-

236 (m, 1. 54 (d, J=14.4 Hz, 1H), 3.93 (d, J=17.6 Hz, 1H), 3.77
s, 31-1),3.64 (s, 311),2.91-2.86 (in, 1H), 2.42- 30

2. 36 (m 111)
3R)-2-0x0-6-

lcarbamate

_ - A solution of L-methionine (2.56 g, 17.2 mmol) in trifluoroacetic acid (15 mL) was
added to a solution of benzyl (3R)-1-(2.4- -dimethoxybenzyl)-2-ox0-6-phenyl-2,3,4,7- tetrahydro 18-

-27 .
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-azepin-3-plcatbactiae (0\8iSg, @X2 fdol) BdlicMokdinetiafbo AL tAHeL18 ﬁz\a\s hogurivvish

U TR

Step E: Benzvl (3R)-2-o0x0-6-nhenvl-2, 3A
7-tetrahydro-1H azepin 3 ylcarbamate A solution
L-nmethionine (2.56 g, 17.2 mmol) in trifl uo?%ﬁ%l&?mbef2006

15 n.) was added to a solution of W
Wozc?zg;{!gg;sg_(z 4- di met hoxybenzyl ) - 2- oxo- Gphen @4’21]'780
rahydro-1H -27 27 Septenber 2006 WO 2004/092168

PCTI US2004/ 011280 azepin-3-yl carbamate (0.84 g, 1.72

mol ) in dichloromethane (20 nL). After 18 h, the
m xture was concentrated and water was added. The

concentra#gta@’ wate(r%vx 4 deda t‘[lﬂéi%} uge a %}?t? ltj:f.séd qﬁlﬁtﬁgﬁ‘éﬂ&? Umsﬁ%wltgltwgter

sat ur at éd brine,
(2x), saturajed pguieqry Sodamble@bmén tzﬁhsa@uatmﬁmme,fdnmpmgimmml stifatea filtpadd

and concéﬁﬁ'ﬁat?;tﬁ’glt@ﬂfam sfiedf e?&h'ﬂ)ﬁkat Sﬁ)?(??/eg@?g&ﬁgzlﬁxgﬂcfig %% Eiﬂyll
acetate/ h%nggzﬁ.vet tﬁ)ﬁ_ﬁtglz com%qugim%tl 228 M'I {Dw-l)( 3R P

6S) - 2- 0x0- 6- phenyl azepan- 3-yl car bamat e 10% pal | adi um
ddpdnifed sol ution of benzyl

- 2- 0X0- b-
phenif% pallativm qgu qagpp (A i wasiadded sempiokign gfbengy i Hatao6596
phenyl- 2,3@7—teiralﬁ(3rommdz}puﬁ31ﬁlcﬂbmia%f(§ ol .7 Aline® E&Qﬂﬁh@utyﬂcﬁcafb%ﬂfte

cr3me 584w Sk, B el i ik Pk Gl
nitrogen (Bdythen b@¢ké"ﬂ16@ afﬁk hofdrdgpred atmi)t Afteny2dy thg eixtid watfiltpred &t er 2

concentratéd P@ﬁcdﬁbﬂﬁ}%lﬁ:a‘éﬁ%hrﬁﬂt&ﬁﬁﬁg (0L thyFRBGE He 229 50% ethyl
ok Pur |)f| C 'LI 0{% SI | ca chrormt ography (30% et hyl
acetate/ hexanes) faey the éﬂ%%" et hyl acetate/ hexanes) gave

the title conpound (289 ng). 15 Step G tert-Butyl (3R
Ve X007 ﬁen raQe*{&S{%%m"%-S yl car bam

) 609 O ron rn mineral oil; 6.2
qﬂqm@eraem@dmmalaﬂ 6ong Ol 5hmesl) wasadded tad
solution of ﬁRbﬁtB)(Sﬁ,GE}@ox@- ﬁi}%@i@ﬂgsarﬁaﬂét&ﬁlf Banas Pml%l% anﬁ%
er
Jai h"‘ifl‘%@m(ffﬁ Jag B e -
addition, thé iixture \ms dlldwed i, warth ambiehteBpensige. aAﬂta‘nM,dhdmactAmwnsqmenched
with watePdH| 'th% 'ﬁﬁxtﬁrg WQ@JX&%{:’&H ith e Aﬁl&l‘%ﬁetﬁ% h]‘he 'i)%?mg ﬁ?e? B«'as %%m%] water

ﬁ

- @R)satugeq b ?PH@{CWI‘ OVg{:@%@%Sélm spifes Stepadipnd cmay@wate%%m%%’w%ea el

chromatogi\@bjE(S% i Xcetatiekdnad -©B0MIethiyPacettte HOLhnEYY Bive {HB BIRSBInGSAnd (41
mg). Ms%g {e, filtered-and concentrated. Purification
ica gel chromatography (5% ethyl acetate/
hexanes -, 30%ethyl acetate/ hexanes) gave the title

a]i)z_ongS Step H
nge E’ﬁhenyl aze - 2-one

tya Wé‘g“’% éogy G 1@ i on
methoxyetbfl)- E-exct—@-iﬂlen}ydze];(aﬁr&yﬁ:%)mni&te( (21 mg, 0.113 mmol) in dichioromethane (5 mL).

After I h, H‘Eg(hlg.%% %%hgep}g: 164X ggﬁrgﬁ? gc{ﬁ%u@%%ﬂﬂ{k %%ﬁéhgi_e?sroﬁﬂgawag atg(fé% and

the nuxture was extracted with dic oromethane (3x). The combined organic extracts were washed with

saturated brine, dried over magnesium sulfate, filtered and concentrated. MS 263 (M+1). 'H NMR (500
MHz, CDCl;) O 7.32 (t, ] = 7.3 Hz, 2H), 7.25-7.22 (m, 1H), 7.18 (d, J = 8.3 Hz, 2H), 3.83-3.76 (m, 3H),
3.56-3.49 (m, 3H), 3.35 (s, 3H), 3.34-3.30 (m, 1H), 2.77-2.72 (m, 1H), 2.13-2.10 (m, 1H), 2.03-1.94 (m,
2H), 1.74-1.68 (m, 1H). '

-28 .



After 1 h, the solution was concentrated. Saturated

aqueous SOdI um bi carbonat e sol uti on was added and

m xture was extracted w th di chl oronet hane @gﬁfptelﬂli’érzoos
Wwo 2009093|¢aed organic extracts were washed Wlﬂﬁ‘;)r 004/011280

saturated brine, dried over magnesiums e,

filtered and concentrated. M5 263 (M+l). 111 NMR (500

MHz, CDC13) 0 7.32 (t, J = 7.3 Hz, 2H), 7.25-7.22 (m

1H), 7.18 (d, J = 8.3 Hz, 2H), 3.83-3.76 (m 3H),

3.56-3.49 (m 3H), 3.35 (s, 3H), 3.34-3.30 (m 111),

‘Essentialiy fallpwitig ha p(omdurﬂ'l)u.thlﬁd fodithe prlagaéz(ﬂgg ofs Iﬁt@%’)ecrlrlgtg quteo%tg%dﬁag} in
ept enber

Table I-1 1.68 I n, 11 |
e %)E%Rfeé”éﬁas PCT/[JSZOO4/ 011280 Essential ly fol | owi ng

the procedures outl i ndiABI&d-1t he preparation of
Internediate 2, the Internediates in, Table |I-1 were

prepared. TABLE |-1 Rtrgwos. uNH2 6 5 Internedi ate
C3 C6 RL M5 (M) S D205 4 RRH205 5RS

CH3 219 6 R S CH2CH3 23% RS CH2CF3 287 8 R S
CH2CO2CH3 277 9 R S ((dH2) 4 % 277 10 R S CH2CN
244 11 RS D

2004/ 092168 PCT/ 4/%01T1280 | NTERVEDI ATE 12
Intermediate C3 | C6 Rl MS (M+1)
3 R S H 205
4 R R H 205
5 R S CH; 219
6 R S CH.CH, 233
’7 i R S CH,CF, 287
8- R S CH.CO,CH; 277
9 R S (CH»),0CH,CH, 277
10 R _| 8 ° CH,CN 244
1 R S >—CcH, 259

-99.




10

15

c 20

25

HO ..nNH2 HO 5

(3R) - 3 Am no- 6- (4- hydr oxyphenyl ) azenan- 2-one_Ste

Benzvl (3R)-6-bronmo-1-(2 4- d|methoxybenzyl)2?SSR‘@H?6132006

trahydro-| H azeoi n- 3- yl carbamate

Wozo?i&?hg s-(2,4,6-trinmethyl phenyl - 2-i nudazo‘fl‘ﬂcliszm4('311 8eone)

dlchloro(phenylnethylene)

(tdcycl ohexyl phosphi ne) rut heni un] (G ubbs second

generation catalyst) (1.78 g, 2.05 mvl) was added 10

to a solution of benzyl (1R)-1-{

[ (2- br onopr op- 2- enyiNréRyvgpgiTetzhoxybenzyl )

am no] car bonyl } but -3 enyl carbanmate (5.29 g, 10.2 nmol)

i n di chl oronet hane (1000 et?d heated to 40 DC.

After 18 h, the mxture wy | owed to cool to

anbi ent tenperature and cdnceRtrated. Purification by

silica gel chromatography (5%'"'BHayl acetate/ hexanes

-a 30% et hyl acet atg/ ™35 gave the title conpound

(0.79 g). Ms 489 (N "H NVR (500 MHz, CDC13) O

7.36-7.35 (m 4M8)y, ¥33-7.30 (n-4 1H), 7.17-7.15 15

(m 1FD 6.46-6.43 (m 2H), 6.13 (d, J

6.04-6.03 (m 111), 5.13-5.07 (m ZFD,

6.1 Hz, 1H),
.93-4.88 (m

3.81

4
(3R)-3-Amipg-6-(ahviroxypenyazefan-2onetz, 1H), 4. 64-4.60 (m 1H), 4.47
- : * rv

-di B
~3.80 (s, 3H), 268243(m1

' 3H), .
xkuﬁm%@% . Sten B: Benzvl (3R)-6-brono-2-oxo0-2.3 4
7- te&lr3abivy(aﬁémlhhtbailélmyh2-3nxs}azc}aintyadme)dlcmaro@hmlmﬂnytam)of

(mcyclohéxylﬁﬁ& g@eﬁnﬂl@mﬁﬁﬁéﬂg& seébn@ékn%n)cathlgst}( i ?§ % Y@5 H{i’rﬁﬁtvdag added

toasolune%ﬁ) to a solution

Uhiot o rommspron drntih g rehoppbyizsh smsaioteonal s e
enylcarbamath (AcR9@: 102 madlpinidivhBroykthaie NE0RIE) 408 Gedtdd,to 40 1B 4AMFOR ), the

mixture wh.snallgévmb ng?mgﬁg?rﬂp%m@e) and '%In%en(rat c? Fhuhﬁ agon by'_s'@ﬁ 1e ? was

concentrate uri erse p

- chromatogrephy £ % wid gagiicthexanse-ot30Fi ethryl acetate/:;lemamacve rh/e title compound

(0.79 g). MS £99qNi+1 Y. It RV (sd? 71@[{% ¥ty i hueny @9&@&1{? 7%9 b% (1:9,61111? 7110815
(m, 1ED), ééigﬁzz@l(coﬂﬁoéjﬂ% GLG W) 1 Bofeds &t 115})? 5,182 070 Dy 4.93-4.88 (m,
1H), 475 (BRy: 1454 Hl 1 Hy, 686460 (e 15, Y142 (ch X 0124 Bz AT, 386 d, 3R yI8L6 Biz Lis),

381, 314}2%11(9 3%&'6%%3 o&gz:ﬁ@' iy acetate (1 ng, 0.003

was add solutlon of benzyl (3R)-6-brono-
2 oxo 2,3,4,7- tetrahydro | H azepi n- 3-yl carbamate (18

Step B: Betigly! rﬂma&»aamnm&mz F hovelih@aey-pasgin 30N Gfjagadci d - (9 ny,

OB SRS AT b 255 1

:::

added to a%lpﬁqmab@@ﬂ @@163bmwslpmmdm}etmmﬂmwmw AAL getiabydng | H-

azepin-3- M&ﬁat@'(g@ 0. 1’84%11%3% ﬂ@ﬁ&&h&&ﬁ@g%&%e&% lﬁﬁ tﬂé‘ﬁn t#?é%ﬁ

heat ed t
concontaiy. ﬁua’ﬁ%ﬂwa@ e e ol 39 Yt ooy 5% wle

acetonitrile with 0.1% trifluoroacetic acid) gave the titfle compound (17 mg). MS 339 (M+1).

- Step C: Benzyl (3R)-6-(4-hydroxyphenyl)-2-0x0-2.3.4.7-tetrahydro-1H-azepin-3-ylcarbamate

Palladinm acetate (1 mg, 0.003 mmol) was added to a solution of benzyl (3R)-6-bromo-

. 2-0x0-2,3,4,7-tetrahydro-1H-azepin-3-ylcarbamate (18 mg, 0.053 mmol), 4-hydroxyphenylboronic acid

(9 mg, 0.064 mmot), sodium carbonate (2M in water; 0.066 mL, 0.133 mumol) and trisodium 3-[bis(3-

- sulfonatophenyl)phosphino] benzenesulfonate (5 mg, 0.088 mmol) in N,N-dimethylformamide (0.45 mL)
_ and water (0.15 mL) and heated to 80 OC. After 1.5 h, the mixture was allowed to cool to ambient

-30-
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tenperature and filtered. Purification by reverse

phase HPLC (C 18, 95%water/ acetonitrile - &7 §gptember 2006

wo 200BbBlds acetonitrile with 0.1%trifl uoroa]gﬁ

dg‘]yglve the title conmpound (15 ng). MS 353 /ﬁ%&pﬁ%%@%ﬂp

D: (3R) - 3- Am no- 6- (4- hydr oxynhenyl ) azepan-2-one 5 10%

pal | adi um on carbon (10 ng) was added to a sol ution of

benzyl (3R)-6-(4-

hydr oxyphenyl ) - 2- oxo- 2, 3, 4, 7-t et r ahydr o- | H-azepi n- 3-y|
 temperatufeBhPHITERLGE Pﬁrifﬁ:aﬁﬂ%b*ﬁev%h%@ﬂ?lC (18,059 QAR bedtonitill —P5

e

watex/ acaﬁ{gﬂg ?’&{1 Pi%{ U{;%‘{o].:?a‘f?f‘f ?ct g‘%”f ie %%ﬁ?gﬁéﬁdg g%ﬁ?%q% gﬁﬁ %dt h

hydrogen (1 atm). After 18 h, the mixture was filtered

: StepD:{ﬁ%-:g—rg%%— - rﬁ’g hen g:ti|=2—01§eM+.1)' 10 Essentially .
[ lined for the preparation
5 of |W%@%@i acbon (10 o) oK e4def D alean of Pazst SHD6-4- 2
"hydroxyph%ﬁﬂﬁ—&fomﬁ@uah?&@l-lE—&?&—B—ﬂl&rﬁﬂuﬁm (18 rdg, 0.043¥Hol) in toluene (5
L) nd iy FE g oo ey B8 Beap i oy tp bk
Afilled witht@@ogen (L 8th). 2iteSbdh, theimixtup 9adlilteipdadDOdgeaeRl6 s MS 221
o+1). PCT/ US2004/011280 15a RR S ( \~ 241.2 F F

10
* . . Essentially following the procedures outlined for the preparation of Intermediate 12, the Intermediates in
Table I-2 were prepared.
TABLE -2
15
H O
N
3 ""NH2
R'g
|~ Intermedidie " |7 €37 | C6 RL © 7] MS@M+D) ]
SER R | RS @ 223.2
o ‘ E
14 R | RS X 2232
: E
15 R | RS /@% 2232
E
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16 RRSI \+~ 206.3 iN 17 RR S o0 206.3 18 RRS

I \ h 206.2 INTERVEDI ATE 22 HO F N F .,uNH2

(3R. 6S) - 3- Ani no- 6- ( 2. 3- di f | uor ophenyl | azepaf? Bepspwbers2006
wo Z@E@?gﬁo- N- (2. 4di met hoxybenzyl ) pr op- 2- en-]l)(:-TéUnS]Z[H)émuzso
Triethylamne (16.0 nL, 114 mmol) was added to a
sol ution of 2,4- dinethoxybenzyl am ne hydrochl ori de
(11.1 g, 54.5 mml) and 2, 3-di bronopropene (10.9 g,
54.5 mmol) in dichloronethane (200 nL). After 18 h,
wat er |was added and|the m Xture was exiracted W th

15§i chl gronet hane % . The_equhi-ned ol gani xtragts
wer e Washed witﬁ safur at € e, drijed o 10

magnegi um syl fate, {filtexegds congentr at ed.
Purififcationjby silica gel |[chrématogliaphy [ 100%
di chl oronmet hane -+ 95% di clH or onet hape/ 5% (10%
amonijum hydioxi de/ |nmet hanol )] gave {he title

igonpoynd { 7. 85 gk. $Htep B vl (1R - 1-4p6.3
[ (2- bgonoprop- 2-enyl) (2, 44 di et hoxybénzyl )
am-nollcarbontlbut-8- 15 on¥l carbanate
1-[3- (D et hyl am no} pr opyl - 3z et hyl carbodi i m de
I'hydroghl ®&ide (BS ng, 0.2 ) was adeed to a

sol utifon of

4di net mxvhpn I \nr Qp-2 en-l-amne (|73

| ) -37 27 Septe er 20p6 WO 2004/ (092168

11288 an 206.2

nzyl oxy] car bcﬂyl m no} pent -4-enoi c acid
byl ) Lin di ronet hane (5 nl). After
18 h the m xt ure was concentrated. Purification by
silica gel chromatqgr.ap % St hyl acetate/ hexanes
-* 30% et hyl acet ater gave the title corrpound
(77 mg). M5 517 (M+l). 5 # epaC: Benzvl (IR)-1-1 f
f2-(2 3-difluorophenvl)pren_z-gnyll (2 4-di met hox
benzyl ) am nol car bon)FI - enyl car bamat e
Dichloro[1, 1" -biRg( ny| phsﬁN Rro) f errocene] pal | adi u

m di chl or onet hane

- (3R.65)-3-Amino-6-(2.3-difluorophenylazepan-2-one

5 Step A: 2-Bromo-N-(2.4-dimethoxybenzylprop-2-en-l-amine

s Triethylamine (16.0 mL, 114 mmol) was added to a solution of 2,4~
d:methoxybeuzylarmne hydrochloride (11.1 g, 54.5 mmo!l) and 2,3-dibromopropene (10.9 g, 54.5 mmol)
in dichloromethane (200-mL). After 18 h, water was added and the mixture was extracted with

. dichloromethane (3x). The combined organic extracts were washed with saturated brine, dried over

.10 magnesium sulfate, filtered and concentrated. Purification by silica gel chromatography [100%

- dichloromethane — 95% dichloromethane/ 5% (10% ammonium hydroxide/ methanol)] gave the title
compound (7.85 g).

_ Step B: Benzyl (1R)-1-{[(2-bromoprop-2-enyl}2.4-dimethoxybenzyl) aminoicarbonyl }but-3-
15  enylcarbamate
1-[3-(Dimcthylanﬁno)propyl]—3-ethy1carbodiimide hydrochloride (55 mg, 0.285 mmol)
- 'was added to a solution of 2-bromo-N-(2,4-dimethoxybenzyl)prop-2-en-1-amine (73 mg, 0.256 mmol)
-32 .
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- to a solutiqneof peapy}
- d:methoxyﬁ@ﬁ@ﬁ}anﬁ:ﬁ]cﬁ&lb&m]E:Etgtéﬁ}l&ﬂﬁﬁm{e‘é@s gﬁ% 3 éfr?%ﬁ d]rn%folfbr;ze%lge (1500

(0.726 g, 0.889 mml) was added to a solution of
benzyl (1R)-1-{ [(2-bronoprop-2-enyl) (2, 4-
di met hoxybenzyl) ami noj car bonyl } but - 3- eny| ca¥ baptamber 2006
17.8 mmol ), 2, 3-difluorophenylb d
wom%@p%é&g’ 1 8.7 nmmol) and sodi um car bonat gl;; gkﬁ P(’k%\;\g?der;

19.6 nL, 39.1 rain 1) in N,N dinethylformam de (60
nm.) and the m xture was heated to 75 0 C. After 2 h,
the m xture was allowed to cool to anbient
tenperature and extracted wi th di chl oronmet hane (3x).

and (2R)-11) Rbeﬁ@myﬁﬁgon?]]ﬁﬁﬁwﬁen%ﬁﬂo%kﬁ (7%¢, 8. 2%19?111\&1051&01116&%8 (5

L), Aft ral%?xr at e brine, dried gnesi um su
PP B AP U oo Shee i o P oty i ihe] Srpmatogragiy (5% e
acetate/ hexanes B ethyl lagetateb Béxatel)ehvealraitia ahpiRK@NAE). MS G3Wienhy!
acet ate/ hexanes) gave the title 15 conpound (6.8 g).
Step D Benzvl (3R) 6- (2

-enylcarb“antaetrahydro 1H azepi n- 3y| car barrate [

1,3 }9 %?rgﬁéﬂblfq%féeﬁﬁfé'}np = ene pa Iamu i 01'0911351 lelagcﬁlrc]:te )d

i chlor

(0726 &, §-885imaad) vy e‘i@ﬂl {olraelpiivinreEhenent iRyl o iP-bioBoprbp e 2o d

dlmethoxﬂﬁl&?l) &hiné]l@ar&ﬁ\ﬁr@ﬂ)ﬂ §Jeﬂylc,(a1%mﬁgte 8.2 3199 mitR) 9,3—3%1‘0%9&?1@0:0&19

t f
aid (.95, 5 ol Spanengona Ml 19 SO ien ip V- 4.
dlmethylfqtmmgﬁh(ﬁﬂwﬂ.é Alythe) raiRturR Oz Briated Ry15) [Tt After 8 R)theG kIR RS Slowed

‘to cool to g:‘&blélt Qm Jrgtun'i gndrgﬂi%] 5 athﬂg g cElQJEﬁxr tgg%%;ci e : nﬁ)o Q org}rgc e?gtrllgcts

sol Utl on was

were washeg itk AEFRiR P grighovermagnesitm selfafpfilszedgnd @netatwiBinficarieh

by silica gelBromeagdiphg (6% EBy) hdeBteLhbxhiRs ey, Ayl 4Qialdfhek ks % e the t:tle
cool

The m xture was allowed to
compounﬁﬁ‘gfg %@Q’?E%‘é‘grg’t ure and concentrated. Purification by
silica geI chrorrat ography (5% ethyl acetat e/ hexanes

- .°323;718 -y o S SR
azepin-2>- orophenyl )-2-0x0-2 3 4 7- fetrahvdro- 1 H azepin 3

yl cdt, bam,eﬁ-mmeﬂ.lylpnernplamﬁdaﬁolaﬁ;yﬁheﬁe@&lcmra(p%ﬂﬁmaﬂﬂ@ﬂé)-t 0

SR S S R bR it o

=t ﬁ% m@hyﬂybapbamlkzw 70 g, 7.08

at_ 2 ano
L) and i i et ebued BRI et ot paaftionlcitais weh 20d 047 8, D1
mmol) andyhegeas tionoemimalt te bicat 240 OCe ok anfadiditionali 48 |hDI‘lﬁ ARitiaRes 413808 to

cool to ammeat terr%@ﬁtﬁﬁe%tﬂoh népﬁéde ?u:ﬁ%?t}d& b%%ﬁlgagg% g, é}g%% Q8 I um

bi car bonat e ( 2x
acetate/ hexAngRasy ‘@mhgmtm/éexams} e e tidRomeome Gl MER23.1 (VA1)
Purification by silica gel -33 27 Septenber 2006 WO

044092 ) (5%
Step B: Be%g‘t?[ : 1055 £0-2 G aze i nes)

‘gavé riflypeoapdtic heid (60 :qubwmadde(d:o f?ﬁ»llgi)m oﬂ%ZSVGR)lﬁ @sk-1) .
difluorophenyl)-1-(2,4-dimethoxybenzyl)- -2-0%0-2,3 4,7-tetrahydro-1H-azepin-3-ylcarbamate (3.70 g,

. 7.08 mmol) in dichloromethane (40 mlL), After 18 h, the mixture was concentrated at 25 [1C, methanol

(150 mL) was added, and the precipitate filtered. The filtrate was concentrated, diluted with
dichloromethane (100 mL), washed with water (2x), saturated aqueous sodium bicarbonate (2x),
saturated brine, dried over magnesium sulfate, filtered and concentrated. Purification by silica gel
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Stens F: tert-Butyl
(3R6S) - 6- (2. 3-di fl uorophenyl ) -2-oxoaze
aan- 3-yl carbamate 5 10% pal | adi um on car bon 2{ F@ptempypr 2006

wo 20@50:8@ded to a solution of benzyl (3R)-6; -
i T uorophenyl)-2-oxo-2, 3,4, 7-tetrahydr g‘-’éﬁl‘%&"é‘ﬂ'n”r??%- y

| carbamate (2.6 g, 6.98 mmol) and di-ten-butyl

di carbonate (5.03 g, 23.0 Mol ) in toluene (200 nlL).

The reaction vessel was evacuated and back-filled

with nitrogen (3x), then back-filled wth hydrogen (1
- chromatogdaphy (5% thi lacelefe/ Bexatied €5 EHZXEthY BrelbRBhekdnkd) @4v2 GheAflE compound

ed. Purification by preparative reverse
ujsg)'%[%g’z%p%@%nat ography (DeltaPak C18, 15 0, 47 nun x 10

.300 mm 70 mUmn @ 80% H2O NHAOAc @ 20% CH3CN to 100%

. StepF: reﬁ_kﬁﬂﬂco (RS -Bhyorbdy AR 6h,L ?-3%&51@m‘:é‘ ans Esioz)l S
S it (ks sk 4 oguEm f AR %
- difluoropleoyl)-8-oxcdtA B4, 7-Eetrdfod H-adpirb3-Pcdrizamatk ih.6 g,zls.%gnéﬁcmﬂd_ &E?rélsrﬁblﬁyl
| . _dl_-ttarb?na%'(g.(}{g,’z&% ,ol)% tgg’-e%:(%% n{l-m ﬂ%ééh?cmélv%ggl .aéf)vatur?]%d ind']_t&c::k!ﬂlled
o with nitrogen(3x)thepcpaqifilled with hydrogend@ atm).7Aftqr a4 b, theirixtureiwas ligred and
o .'concentra&ﬁ.lﬁ’uriﬁllﬁiozst?}eﬁelﬁfatiﬁé?r&eﬁ_%ﬁags ARARs@pHy 4D rafhif (bl%pﬁcti,{ﬁmmx
_ nyl. -2:0ne ] 0 aci S
10 soomm AR BRSO G50 ol T BB S R b s 15
- trans title GoraopR (b3 Bl MPI3H 2 (kI 12 PR GUONTE R OB en £67. Q78104 i, 21D, 6.91-
6. : oy C B ! 4193, .
so i AT o ot BT (L iy o
321 @, L3 18§ ot HP i 0 @it 46 ke, hHNad 2A@ CRAR).AG9-LT!
1H), 1.46(d, %)ur e was extracted wi th dichl oronmet hane (3x). The
15 conbi ned organic extracts were washed with saturated

brine, driedovermagnesiumsulfate, filtered and
SN : Qlagapard-one] NTERMVEDI ATE 23 S O F N

g g i ‘I‘?ﬂlﬁma&ﬁc iR (?%)]I-;) %M@Q% ﬁ'f'ogtﬁipn of t?'ﬁblll 1_(3R,6S)-6-(%,3-
ﬁﬂuorop@y%j%%%gaﬁg%%f%té&’% é%;r(ﬁgg%mnol)l il? ishlorgmetgaiggte}l?l:). A?ttg"el h,
. the solutic®-wii fdncroraeh Shiunte aduBeus nelbunyBitaktiongtedonyibl wak-20ddagfpan- 3

20 . a - - _ . . 004/ 092168

0 e gl R SR B RS G P e S e e

 saturated bying, drigd ovejj magoesymypylfaie fikae! andemnpeninated. MFP4E00GHE -
solution of tert-butyl
(3R, 6S)-6-(2,3-dif Iﬁ,”r Q ;HE)B 2- oxoazepan- 3-yl car bama

te (170 ny, 0.500 rm
S/
¢ 5

| F A
F. "”NH2

- 25 (3R.68)-3-Amino-6-(2,3-diffuorophenyl)-1-[2-({methylthio)ethyllazepan-2-one

- Step A: rert-butyl (3R.68)-6-(2.3-difluorophenyl)-1-[2-

- Step G:

-34 -
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in NN-di methyl formanude (4 nL) at 0 DC. After 5 mn
the m xture was cooled to -30 C and 1-i odo- 2-
(nethylthio)ethane [ prepared according to kadwaptember 2006

ures: J. Og. Chem, 1987, 52, 22
“K)ﬂﬁb&ﬁ§g782 nnDI)] was added Addi ti onal g%dﬁﬁ%&ﬁkﬁélde
(33 ng, 0.50 mmol) was added and after 4 h excess
sodi um hydride (33 ng, 0;50 mml) and

1-i odo- 2- (et hyl t hi o) ethane (75.6 ng, 0.374 n>nol)
wer e added After 3 h, the finaI portions of sodium

hy dr $odRum(n3 iddYs090di @Qr AR Dind) 5 g%)ﬂ&d@ﬁﬁ nu'nol) was ad(ljigd toa

solution °§F§%P%Léﬁﬁ§ﬁ&5a D 4f Sipgo KRB0 s S00 o)
in N,N-dimpedlytfoinpmidagsmbjLae 0 Oide dA fisk 5 intd 10k Vs wamm B o §hd\¥isdo-2-
(metlwlthi%)&h%&ﬁ_fa%ﬁa:%&‘ ag&{cﬁ%gn{ ‘gxo)%ﬁ %lt‘og res: }Ltc?fg gﬁ;llg S%a,rlﬁeﬁé%%&l e
mg, 0. 782%% ws Ailegy Pedifinal spdipm viside (3 dlgdbﬂbmnl}\wtse@ﬂed and after 4 h
excess sodRunt hyldti6e(B3 B, 030 nfidl)iatd1 -gﬁb-z%ﬁét BIRLRALARM 6 &% P04 Mol) were

added. A@eﬁgh%fi 4nap%o ane%ﬁ&dﬂ(r%%% @%’%%45%%%%; e“i("%? %‘m B:

: (nmthylthle)gﬂ;a@gji@mgm3%m@olq fere added and the mixture stirred at -20 °C overnight. The

) reaction w@s qilbﬁchélphmh?e’i’ )ﬁ{d)tﬁe]ml.(& (wq? Eﬁgtém&)eﬁggﬁ%tat? the oQ %Pig ?angn

m% or oacetj c aci-
‘was was fw1 é"ﬁtebéﬂ/ fa lggﬁ, ﬂ%ed(ozergnagnesmm sulfate, filtered and concenfrated.

Purificatiog by $ili@rgelzhmastoraphy (% étggg&wtdl Hh:x)ﬁﬁeeu I.‘S(i‘}’d& etﬁh%q] %@@Z@Eﬁ{gs)?: -
nnno in i chl or onet hane
gmmﬂmh%i %ﬁﬁﬁ?&ﬁméK&%%B#wgn t he solution was concentrated
and azeotroped with toluene (2x). Saturated aqueous
Mw&w}qtm%ammoﬁﬂgﬁ&e g e mxture
wa3f3%$gctadxg£ ﬁg ﬁrone e conbi ned
ant CoREPPLeEd ﬁ%}%ﬁ & uﬁﬂﬂégwﬂw | G8.95)-6-Fe3-
dlﬂuoroph@nygéc{z-(m@hyltﬁﬁ)ettu@-ﬁesoampamﬁl—blﬁ:ﬂbmtef(ﬂ hg 0286 Bbl) in

o dxchloroméilﬁﬂé:g@ hi?tmr Bd\@ng’tﬁg’so?uugmgs)concellnla{gg I\éEazDéoéIpEed %v%th to(l%ene (2}9)

Saturated %eﬁu%sgshmg bﬁmbﬁ@méglp@nguag fddpd avd By ik Waslextractedrvathhv | s ul
dichloromdttiany (3x)e tThy bdnfbERdBigan- AR s A reSHa81R2d Aith bRkt bty dried over

MQGSIHHE’.S%@??%%I%% é';cr’lny'/°1”3t]'r1"t @'Wilﬁ@t%’psul f mvDet hyl | 2- oxoaza
epan 3 yl carbamat'e Sodium periodate (11.3 ng, 0.053
mol ) was added t opgrRMEHLALOf ten-butyl (3R 69)-
6{ 2, 3-di f | uorophenyl’)-I-[2- (n€t hyl t hi o) et hyl | - 2- oxoaze

pan- 3-yl carbamate (22 Q053 mol) in -35 27
Sept enber 2006 WO 2004 0$2168 PCTI US2004/ 011280

O
N

F ""NHZ

(3R.68)-3-Amino-6-(2.3-diftuorophenyh-1-{2{methylsulfinyDethy! lazepan-2-one

Sodium periodate (11.3 mg, 0.053 omol) was added to a solutlon of tert-butyl (3R,6S)-
6~{2 ,3-difluorophenyl)-1- [’?~(methyltmo)ethyl]-2-oxoazepan—3—ylcarbamate (22 mg, 0.053 mmol) in

-35.
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met hanol (2 nL) and water (2mi). After 30 min excess
sodi um periodate (22 ng, 0.11 mml) was added. After
18 h, saturated aqueous sodi um carbonat e wag7 &eptearberz06
wozdobﬁ‘ngﬁsxwre was extracted with ethyl aCFﬁﬁEﬁooﬁBtﬂﬁs
organi c | ayer was washed wi th saturated agqueous SO
carbonate (3x), saturated brine, dried over rmgne5| um
sulfate, filtered and concentrated to give the title
conmpound. MsS 431 5 (M+l). Step B: (3R 6S)-3-Am no-6-(2
3-dif|uorophenvl)-l-[24nethy|sulfinvlIethyllazepan2
'methaﬂOIQnﬁL) ahdl iwfaieﬂ&fngﬁcﬁftér@@ﬁﬁr&xéels t::ldﬁg @@%gg &1 lammo]) was

f, t b 3R, 6S) -
added. Agtg ]]léthbs%g eélﬁwleernus:fgt{ éﬂf ﬂ?,]” ‘%@? ﬁW‘Te vgas 6’5&6‘%&%}3%
ethyl acetatg.. Yhecongabia daytrova$ R shedwittGaHSd ayrebys sodimd @rbonate (3x), saturated
brine, driéH JvEY! Iﬂgmmﬁl@a@e fikerdiiahd cd%t:énﬁgted?’togwa [hlg Bte %lmh’:al&ung y\?ﬁ
Ium ar nat e

M+ concentrated. Saturated agueous
) solution was added and the nixture was extracted with
di chl or onet hane (3x) The conbined 4 organic extracts

st B: CHEASPVBSNE N I R Bhlt .60 R NG il S Suor manest um
su e itle
- conpatfeproaygicagid (i) Wes adfigl tp WFERIEDS AFBUPE3R.65)-6-23- 0 O
diftuoroplieny¥)- F[2-(@RMyRulfifyBERAR) -0 PR

3-di f mE IYE“ 49 ?‘f'et h I qufoIE]aallatzeé?ﬁl)ﬁ Pgszsenr]]%or% 15 one
dmhloromgfhe (% P éﬂﬁ’}éb%{l gﬁle s%lg cgnc?ngated Sa urated aqueous sodivm

_ b1carbonag.sgﬂplﬁdnums MGWIItI)e-ﬂnxt[lrE wanedrarddsuithfdvhlotdyethane (3x). The combmed

organic eﬁhﬁé@%&rle w%h%@i%@tu&?ed @1&% (g)étj G Qﬁ%ﬁ &Qfatég(fﬂp 24 % ]db utyl

nunol ) was a
concentra{ergfg e eéltl(: Gommgound MS 331 (ML)
di f 1 uorophenyl)-1-[2- (et hyl t hi o) et hyl ] - 2- oxoazepan- 3-
yl carbamate (22 ng, ]}r{-ﬁ&% i n methanol (2 nl)
and water (2nL) . ess oxone (32 ny, 0.22
nmol ) was added. After 1@ , the reaction was
quenched wi th aqueous so 1*8 uI fite solution and the
m xture was extracted wth acetate. The organic
| ayer was washed with sat at ed aqueous sodi um
carbonate (3x), saturated , dried over 25
magnesi um sul fate, fglteped~and concentrated to give
the title con‘poq_nd VB 4 aH, Step B:
(3R, 6S) - 3- Ani no-6 @wﬂ pr ophénvl ) - I -[ 2- (et hvl sul

fonyl ethyll azean-

ylcarbamate

Oxone (16.1 mg, 0.11 mmol) was added to a solution of tert-butyl (3R,68)-6-(2,3-
dlﬂuorOphenyl)— -[2-(methylthio)ethyl]-2-oxoazepan-3-ylcarbamate (22 mg, 0.053 mmol) in methanol (2
mL) and water (2mL). ‘After 6h excess oxone (32 mg, 0.22 mmol) was added. After 18 h, the reaction
was quenched with aqueous sodium sulfite solution and the mixture was extracted with ethy! acetate.
The organic layer was washed with saturated aqueous sodium carbonate (3x), saturated brine, dried over
magnesium sulfate, filtered and concentrated to give the title compound. MS 447 (M+1). |
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. !3R,68)-3-ﬁ3_1gﬁ 8. P) 3 #(—I_‘ ornnﬁ)em'lg ?ﬁ-m?t%)xlemw(ngaz%n% S):%g6 (2, 3-

WO 2004/ 092168 PCTI US2004/ 011280 = 1.,'" LI P ' au
LIP.1. 1. It.! 1,.RIt's Trlfluoroacetlc aci d L)
was added to a soI ution of tert- butyl (3R 6% S@tf@t@m%

WOZ&M%AZ rophenyl) 1-[2- (net hyl sul fonyl) et hyldsifnedéera

B Efdi Jh fzﬁeiﬁ@h’zm St mgAf ter)SZ hmmltLeI gol uti on was

" concentr at ed. Saturat ed aqueous sodi um bicarbonate
solution was added and the mi xture was extracted with
di chl oronet hane (3x). The conbined 5 organic extracts
wer e Tyifisdaecetithdid (194l tadiddet 1 b bdldtion df fe@Uug\(BR,63yBIRBS| UM

d:ﬂuoropt?eﬂk% ?if%neﬁnk}ﬁh%ﬁﬁﬁgt(h%a}% oxo%%%%ﬁﬁﬁ (%6%%% og%‘ﬁm&"g‘n

dichloromethpgqt? il After 4 h, the. solutlon was concentrated. Saturated aqueons sodium
blcarbona(e%auﬁe%) wad ad¥BP4d G (dxede Had éx&%t&%ﬂ@%hﬂomhe‘h&e@@) hehe\ehbiNed

* onguic exsgflf B Wakp v R s, R T I S EERFIY - o

concenmamwtheanlvbwmﬂnﬁﬂéﬂ(%ldbum hydri de (60% di spersion
in mneral oil; 17.6 ng, 0.264 mmol) was added to a

solution of tert-butyl
(3R, 6S)-6- (2, 3-di flmﬁz- oxoazepan- 3-yl car bama
te (75 ng, 0.220 mmol) in N-di net hyl formanride (2
m) at 0O DC. After 5 mngQ 2-bronoethyfinethyl ether
(0.025 ni, 0,264 15 nmol) s added and the m xture
was allowed to warmto anbrent tenperature. After 3 h,
the reaction was quenched wi,Ch water and the m xture
was extracted with hyl &¢efate. The organic | ayer
5' W,ated brine, dried
dred 4nd concentrated to
give the title c 421 (M+Na). 20 Step B:
(3R 6S) - 3- Am no- 6-(238- d|f| uor ophenyf - 1- (2 nmet hoxyet hy
I'l1)azepan-2-one Trifluoroacetic acid (2.5 nL)was added

was washed wit
over nmagnesi um

- -\4 MetnmoxXyetnyr)- -oxoazepan 3 yI car

A t od%lmhlydddg @50%@1#321%21‘9@&& eﬂlgg t@ ; g%ngﬁlg})ewoas added toa
solution of i el (AN BB St e e ebese (O ﬁ?@&w@ i

N,N-dimethgigorendtnida (2t relc) avd 0@ . 25certs minl ‘Dbmnmﬂbrﬁm&th)(l Bﬂ‘@r (0.045enL, 0.264”
mmol) wag QJEPJ e{hﬁgﬂ R0 s AEHLAG hEmIE" ﬁb:}é@?a?@&a el ﬁfta% {hgbeg&lon

over magnesi um su

- Was quenc@@qq\@@h\yqtea@@dhe INFWEGGS g{t@gﬁp@_\yﬁh eﬂyijacetatc The orgamc layer was

washed with water (2x), saturated brine, dried over magnesium sulfate, filtered and concentrated to give

the title compound. MS 421 {M+Na).

" Trifluoroacetic acid (2.5 mL) was added to a solution of terf-butyl (3R,6S)-6-(2,3-

' difluorophenyl)-1-(2-methoxyethyl)-2-oxoazepan-3-ylcarbamate (99 mg, 0.248 mmol) in
- dichloromethane (5 mL). After 1 h, the solution was concentrated and azeotroped with toluene (2x).

Saturated aqueous sodium bicarbonate solution was added and the mixture was exiracted with
dichloromethane (3x). The combined organic extracts were washed with saturated brine, dried over

- magnesium sulfate, filiered and concentrated. MS 299.2 (Mi+1).
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27 Septenber 2006 WD 2004/092168 PCT/ US2004/011280
| NTERVEDI ATE 27 F F F 11 Yo F NF ,nNH2 4 R
© 6S)-3-Ani no-6- (2 3-difluoronhenyl)-1-(2 2 27 September 2006
| uor oet hyf azenan 2 one Step A te

WOZOé‘g‘;g-EiGﬁg(Z 3-di fl uorophenyl | - 2- oxo-1-(2 2']10196&5?/&4/0{155
2-trifluoroethyllazenan-3-vl carbamate 5 Sodi um
hydri de (60% di spersion in mneral oil; 70.7 ng, 1.06
nmmol ) was added to a solution of tert-butyl
(3R 68)-6-(2, 3-di fl uorophenyl ) - 2- oxoazepan- 3-yl car bama
te (301 ng, O.884 nRoERMEDIATH M- di met hyl formam de (7
m.) at -35 DC. After 15 mn, 2,2,2-trifluoroethyl
trichl oronet hanesul f onat e FOF§14 m., 1.91 nmol) was
added and the reaction was irred at -35 C. After 30
m n, an additional anount(gzlgodlun1hydr|de (27 ny,
0.40 nmol ) and 2,2, 2-trifluorfethyl 10
trichl oromet hanesul fonat &'{0¥140 nl, 0.85 nmmol) were
added. After 2 q, the reactio MN@% quenched with water
and the m xture Wwgs exlracted w ethyl acetate. The
organi c | ayer was ed wth water (3x), saturated
brine, dried over esiumsul fate, filtered and
concentrated. Purification by silica ge

CA
Y2

(3R, 68)—3%&@2%&%%11&1191% o1 IR AR epliOXaAES - - > 30%
- Step A ferj- ]

nes)_gave the t1itle conpound 306

eRY}-2-D%0x —2 n-..vmq Hazppans3ylag

nexX

b
3-di S‘oﬂmmrhmrrde @%ﬂsp(rﬂmﬁn ntinefdl 0601708 i3y f.EALRA) Wwada@R@ to a

: solﬁtlon ofr !%tlt BLMQE@@&;%% %—g%ﬁ%%h&éﬂ)%%gze%§~y?car%amate 80 ng,%l Sléll Im?ngl)
- in N. N—dmm'hry p, r§91|.))at 33§

Aitcr(lé o, 2,22 iflwogesthslet hyl ) azepan- 3

tnchloromc&hrﬁﬁﬂfﬁﬁt&(t) 814(r13 9.9 ehinof) w2 ENdETE Ihe rdction was stirred at -35 °C.
i chl t hane so| ution . was

e 30 it s BT M o S B Do P a2 Syt

--mchloromsazmﬁpw @.dfifauiy 6.35 ool welsiaddel b ARat2d, theteudtion Wasdasched
. with watex"ilﬂt‘ij ﬁag e &Qs%xt?&cfé& H{tﬁet%%ce?ai‘et rTﬁQB :ﬂuc%d;apwas washed with water ‘

h] or onet hane e conbi ne ni-c

- B3x), satur @%FMGWSWE}F&@& Blierastand eoncentratedy Fewifigation by siice gel
- chromatography % ethyl sethtb/abRnest-b BO%B B aodide/ ﬁ%ﬂe@)’ﬁafr&h@ﬁhe chﬁpé’uﬁeﬁgsés

"H NMR (500 MHz, CDC13) O 7.11- 7.03 (in, 213
mg)‘MS‘%@g@’ng(m 1H), 4.21-4.13 (in, 1H), 4.10-3.98 (m

3.85 (d, J=11.0 Hz, 1H), 3.35 (d, J =15.4 Hz,
,-3-&1113&6 2. 98 16dRphbr) 122 3 FifuolbRibhdepattlbne 2 08- 2. 02

’Tn]fmjroacem acr.d](Q mL.) urgs added to a solution of ters-butyl (3R,68)-6-(2,3~

- difluorophenyl)-2-ox0-1-(2,2,2-trifluoroethyl)azepan-3-ylcarbamate (135 mg, 0.320 mmol) in .
. dichloromethane (5 mL). After 30 min, the solution was concentrated and azeotroped with toluene (2x).
- Saturated aqueous sodium bicarbonate solution was added and the mixture was extracted with

.dichloromethane (3x). ‘The combined organic exiracts were washed with saturated brine, dried over

ragnesium sulfate, filtered and concentrated. MS 323.1 M+1). "THNMR (500 MHz, CDCl;) O 7.11-
7.03 (m, 2H), 6.93-6.89-(m, 1H), 4.21-4.13 (m, 1H), 4.10-3.98 (m, 2H), 3.85 (d, J = 11.0 Hz, 1H), 3.35
(d, J = 15.4 Hz, 1H), 3.04-2.99 (m, 1H), 2.13-2.09 (m, 2H), 2.08-2.02 (m, 1H), 1.78-1.70 (m, 3H).
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25 -38 27 Septenber 2006 WO 2004/092168
PCTI US2004/ 011280 | NTERVEDI ATE 28 N F N FI "NH2
(3R 6S) - 3- Anri no- 6- (2 27 September 2006
uor ophenyl ) - 1- (p) ri di n- 2-yl net hy

WO z@?ﬂéﬁé& ton-Butyl (3R 58S 6.(2 Dag&n el
3- dlfluorophenyD-Z oxo- 1-(pyridin 2 yl nethyfazepan 3
vl carbamate 5 Sodi um hydride (60% di spersion in
m neral oil; 30 ng, 1.175 nmol) was added to a
sol ution of ten-butyl
(3R 6S)-6-(2, 3-di f| pgERMReINFR 282- 0X0azepan- 3-yl car bama
te (160 ng, 0.470 mmol) in N N-dinethylformam de (6
m.) at O DC. After 30 mn, onmonet hyl pyri di ne
(0.125 ny, 0.494 mwol) wad added. After 1 h, the
reacti on was quenched with r and the m xture was
extracted with ethyl The organic | ayer was
washed with water (2x), sayurated brine, dried over
magnesi um 10 sul fatefF fi ad and concentrated to
give the title cg o NHaVS 432, 2 (M#1) .
Step B: (3R, 6S)-3- p .
3-di fl uorophenyD- 1 ridin-2-ylnmethyDaze ap n-2-on
Trifluoroacetic aci¥(3 nlL) was added to a sol ution of
tert butyl (3R 6S) 6- (2 3

ganyd-oaet hyl ) azepan- 3- y

Step A: téngﬁﬁsﬁ mLS?-ﬁ-QZ’%Q%ﬁ o) hvﬁﬁf x'm&aﬂcﬁn @~v11[n%tﬁvl)uﬁpaﬂ-3 ¥Icarbamate

di chl oronet hane ). s n

conc¥Hi “fﬂdv@aie (8% dispssion md@f%%i 94 39am LS mnelhwas odiiad to 2
solution of 2y DR \6BISS- @Q@Kﬂmﬁiﬂﬁbﬂﬂhﬂoﬁaﬁe&)ﬂf y1¥aBanfiel 1 @GIE0l4 Wintdb1)

BRI AP0 T A S P LB e T e B

mmol) wag ddpd; t After i h.| teerpastionevrd quemdnd mth wattredd thiyBib382 was eéiMBﬂa)l with

thyl tt§91‘h%3 { wash)
R 04/ %8‘8 R Wl O e, diod over raguesium

PCTI U
. sulfate, fi oneentrated i6, g]ge Etlﬂe compound (202 mg). MS 432 2 (M+1)

d|f|uorophenyl)-I-Cyrldln 4-v| azepan- 2- one
Step B: (3R.68)-3-Amino-6-(2,3-difluorophenyl)-1-{pyridin-2-ylmethyl}azepan-2-on
Trifluoroacetic acid (3 mL) was added to a solution of zert-butyl (3R,68)-6(2,3-
diﬂuoréph%n?l)—z-oxo-1-(pyridin-z-ylmethyl)azepan-3-y1carbamate (202 mg, 0.468 mmol) in i

dichloromethane (4 mL). After 18 h, the solution was concenirated. Saturated aqueous sodium

- bicarbonate solution was added and the mixture was extracted with dichloromethane (3x). The combined

organic extracts were washed with saturated brine, dned over magnesium squate ﬁltered and
concentrated, MS 332 2 (M+1).
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Step A: ten-Butyl (3R 6S)-6-(2
3-di fl uo~henyl) - 2-oxo- | -pyridin-4 yl azepan3
yl carbamate 5 4- Bronopyri dine (286 ng, 1.472AReptrmRersi006
flgt 0 a solution of ten-butyl (3R 6S)
W02G?gr,gg-gifluorophenyl)-2-oxoazepan-3-ylcar anﬁ?gM?EB@
nmg, 0.588 mmol ), 4, 5-bis(di phenyl phosphi no) -9, 9-
di met hyl xant hene (20 ng, 0.035 mmol),
tris(di benzylideneacetone)di pall adiun(0) (22 ng, 0.024
mmol ), and cesium carbonate (268 ng, 0.823 nmol) in
di oxane (6 nL) and iNrerREERiATESoWas heated at 150 O C
in a Personal Chenlstry Smth Creator mcrowave
reactor. After 30 mn, agNsadditional amount of 4,5 10
. bis(diphenylph(?sphi ?)- ., 9-di et hyl xant hene (20 ng,
0. 035 mml ) and V7
tris(di benzyli deneacetonejdi pg | adi un(0) (22 ng, 0.024
mol ) were added. After 3WN-ugh, the mixture was
-ta& and water. The
r (2x), saturated

organi c | ayer
brine, dried over iwrsul fate, filtered and
concentrated to gi he title conpound (55 ng). M
418 2 (Mr1l). 15 Step B: (3R 6S)-3- Am no-6-(2

) -I-pyrldln 4- vl azepan2- on

, (430 lnoraphenyil)-1 -pyridin -4y pepdiic-Gilded to a sol uti on of
&L&Mﬂi&ﬁmw&)avm- 1-pyridin-4-ylazepan-3-ylcarbamate

(o (SRR e i B iy BB RS

‘ e
<2 3*ilﬂu0)sepélaw )@-wsoazrem@-g@arbwmz@m 0.6%fcmmal), 46 did(diBertyiphadphieo)-9,9-

.  dimethylx@EHeR00S mg,Wkbi35 i) qai(meﬁaﬁﬁen%&lsddﬁé)cﬁ lmﬁn( P(ﬁﬁ‘ﬁlg%g 3[1&1101),

o ol B Y5 O B 1 o e

2 Personalé‘é@rastms‘edth@wme pmbwae@kemr After Q0@ atradSitbdabdn®uont of 4,5-

10

15

.20

25

bis(diphen npbasﬁﬁ]ﬁ,gtg aiaﬂne ﬁ% o(s\ﬁngng? gq (MF1).

en i al omnn Foce res outlined for the

tris(dibenzy bﬁ&fﬁ&tﬂ?ﬁ&vﬂ@fimﬁﬂ) Gt S imodavepaddech iy 0tn, Hechisiues
was partitioned Babéen ethyl3icalts shd Ma@P IS o an?&a veft Qastfashed Mith WRES 2%006

saturated b%ﬁe%%/\' n? é %%g‘a‘ggéﬁéuiﬁl%éé MlL : 2(%19&3.-[ %oL gvelthg, utleliompound (55

mg). MS 4182 (Mx+1).

. Trifluoroacetic acid (2 mL) was added to a solution of tert-butyl (3R,65)-6-(2,3-

o d1ﬂuor0phenyl)-2-oxo -1-pyridin-4-ylazepan-3-ylcarbamate (55 mg, 0.132 mmol) in dichloromethane 2
- mlL). After 1h, the solution was concentrated. Satvrated aqueous sodium bicarbonate solution was

.- added and the mixture was extracted with dichloromethane (3x). The combined organic extracts were
washed with saturated brine, dried over magnesium sulfate, filtered and concentrated. MS 318.2 M+1).

. Essentially following the procedures outlined for the preparation of Intermediates 23-28, the

Intermediates in Table I-3 were prepared.
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30 CH3 255.2 31 CH2CH3 269.2 32 D> -CH2 295.2 33
CH2CH2P 287 34 CH2CHF, 305.1 35 325.2 CH 36 n 325.
O CH 37 CH2C2CH3 313.1 38 ~-0 317.2 39 oZisn@mbem@%

395.1 -41 27 Septenber 2006

Wm"ﬁ%ﬁ@zoom 011250 41 395.1 SO CH 42 362@%@%)
EXAMPLE 1 MeOO NO .,IINHN-N--NH N 5
N-f (3R 6S)-1-(2- Met hoxyet hvl) - 2- oxo- 6- phenyl azepan- 3- 3
|'l-4-(2-0x0-2 3-di hydro-I Hinudazo[4 5-

TABLE I-3

R o
N
) ‘NH
31}
E 2
Intermediate | R | MS{M+1)

30 - CH, 255.2
31 CH,CH, 269.2
32 [>—CH2 295.2
33 CH,CH,F 287
34 CH,CHF, 305.1
35 <_\"= - 3252

o CH, -
36 | (1 325.2

0 CH,

37 CH,CO,CH, 313.1
38 T 317.2
39 §_<=N> 318.1
o 395.1

40 §——<\?—802CH3 ?

~4] -
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bluyridin-1- [1)piperidine-I|-carboxam de Triethyl am ne

(0.015 nm., 0.107 mml) was added to a sol utjon of

(3R, 6S) - 3- ami no- 1- ( 2- 27 September 2006

yet hyl ) - 6- phenyl azepan- 2- one (28 l)

wozdgﬁlgﬁ%m trophenyl chloroformate (22 ny, %@zi@élﬂﬁl )

in tetrahydrofuran (2 nL) at 0 "C. After 30 mn

2- 0xo0- 1 -pi peridinium4-yl -2, 3-di hydro-

| Hi m dazo[ 4, 5- b] pyri di n-4-iumdi chl oride (37 ng,

0.128 mmol ), diisopropylethylamne (0.074 nL, O0.427

mmol ) Jand di chl oronet hahe (2.5 nl)] were added and the
4?xuwe.H, tommwtoggmem tenperature. After

8 Q aqueous| sodi"Um carlbonat e was added and
extracted wth etlhyl acetate. The
organijc | ayer was washed with sat yrated aqueous sodi um
carhaonate (3x) SBCHat rared bring, dried over

magnesgi um sul fate filtered and concentrat ed.
4Purifijcation by sik\ica gel sgghr omat ography (100%

di chl ¢r onHe$a 93%o di chl or onet hane/ net hanol) gave
the tijtle conmp (45 mg). MS 5Q07.2737 (M+l).
Essentially foll owmdg tihe procedujes outlined for the

prepafation of Exgfple |1, the Exafples in Table E- 1

WET € Prepar ed. 42 27 Septenber—2006 WO 2004/ 092168
PCT/ US2004/ 011280 TAELE E-1 R O NO g .,nNHNHO N
Exanples CG3 C6 R NEXAWPIB1 2 RS H 449 3 R R H 449
4 RSCH3 463 5 R S CHzCH3 477 6 R S CH2CF3 531. 2326
7 RS CH2CO2CH3 pagd- 2481 8 R S CH2CO2H 507. 2353

0
0
"NH S
I
N
N\

N-[(3R.65)-1-(2-Methoxyethyl)-2-oxo-6-phenylazepan-3-yl}-4-( ;'lno’xo-z,3-dih1;dro-1H-in;id—az;i:4:5-
blpyridin-1-yDpiperidine--carboxamide

: Triethylamine (0.015 mL, 0.107 mmol) was added to a solution of (3R,65)~3-amino-1-(2-
methoxyethyl)-6-phenylazepan-2-one (28 mg, 0.107 mumol) and 4-nitrophenyl chloroformate (22 mg,

N

. 0.107 mmol) in tetrahydrofuran (2 mL) at ¢ DC. After 30 min, 2-oxo—1—piperidinium—4—yl-2,3-dihydro-

lHQi'lrnidazo[4,‘5—b]pyridin-4—ium_dichloride (37 mg, 0.128 mmol), diisopropylethylamine (0.074 mlL.,
0.427 mmol) and dichloromethane (2.5 mL) were added and the mixture allowed to warm to ambient

- temperature. After 18 h, saturated aqueons sodium carbonate was added and the mixture was extracted

with ethyl acetate. The organic layer was washed with saturated aqueous sodium carbonate (3x),
saturated brine, dried over magnesium sulfate, filtered and concentrated. Purification by silica gel
chromatography (100% dichloromethane — 93% dichloromethane/ methanol) gave the title compound
(45 mg). MS 507.2737 (M+1).

Essentially following the procedures outlined for the preparation of Example 1, the Examples in Table E-
1 were prepared. ' '
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9 RS (CH2)20CH2CH3 521.2910 10 R S CH2CN 488. 2378
11 RS (CH2)2C]—| 493.2555 12 RS [> -CH2 503 13 RS O
534.2791 N 'A CH2 43 27 Septenber 2006 WY September 2006
92168 PCTI US2004/ 011280 EXAMPLE 1

WO 20.%‘9%%‘519NH No ON HO\ Ferlidiofiaso
N-1(3R) - 6- (4Hydr oxyphenyf - 2- oxoazepan- 3-y11-4- ( 2- oxo- 2
, 3-di hydro-1 Himdazol4, 5-bl pyridin-I-
yI ) pi ueri di ne-|-carboxam de Triethylam ne (O. 009 ni,
0.091 mml) was added to a solution of
(3R) - 3-am no- 6- (4- hydroxyphenyl ) azepan-2-one (10 ng,
0.045 mml ) and 4-ni | chlorofornmate (18 ny,
0.091 10 nmol) in N, %ﬁsﬂylfornﬁm de (0.2 nL) and
tetrahydrofuran (O 2 nm) at 0 DC. After 1 h, 2-oxo0-1-
pi peri di ni um 4- yFR\ 2,@- di hydro-1Him dazol 4, 5 b] pyri dur
4-ium di chl ori de p2% ng, 0.091 nu oI) and

di i sopropyl et hyFam ne (0. 032 rrL 182 mol ) were
added and the xtu‘i‘ "‘ NERrmto anbi ent
tenperatu f e m Nlre vvas purified by
reverse p HPLC(C— cetonitrile -
5% wat er/ acetonitrile W|th01% f I;dor oaceti c aci d)
to give the title conpound (7 ng). M5 465. 2243

(M+1). Essentially follow ng the_pr ocedures outlined

for {jhe preppratton jof Exanpte 1, —thg Exanptesii n
Exampl'l‘;sabl g th Wer ec_%r efdar ed. ZORJABLE E- 4@ NIIQS &\{8)
2 R S H 449
3 R . R H . 449 .
4 R 3 CH, 463
5 R S CH.CH; 477
6 R ) CH,CF, 531.2326
7 ] R ] ’-: S ] CH,CO-.CH; 521.2481
8 R | -8 CH,CO.H | 507.2353
9 . R S | (CH,),OCH,CH; 521.2910
10 - R c .8 CH,CN ~ 488.2378
11 R .8 (CH,).0H ' 493.2555
2 R | s [>—cH, 503
13 R |. S /IOL 534.2791
. : \T CH,
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.20

NO nNH\\ RZB\ N-NN~NH ON -44 27 Septenber 2006
WD 2004/ 092168 PCT/ US2004/ 011280 Exanples C-6 R
M5 (M+1) 15 RS H 467.2189 16 RS H\~ 4672?5911temwr2006

¢ 467.2203 17a RS H \+~- 485, 8

WOZ‘WW%O N0 RS\ - 450 2241 TOROTos
450.2262 21 RS D--O HOI \ h 519 22 S >-OH2 HO
I\~ 519 23 S [>CH 493 qN _45_ 27 September 2006

WD 2004/ 092168 PCT/ US2004/ 011280 24 R [>-CH2 HN-
EXAMPLE 34 S O

EXAMPLE [4
e o
' 'N;_ND_[)\NH
HO © \/ N

yDpiperidine-1-carhoxamide

' - Triethylamine (0.009 mL, 0.091 mmol) was added to a solution of (3R}-3-amino-6-{4-
hydroxyphenyl)azepan-2-one (10 mg, 0.045 mmol) and 4-nitrophenyl chloroformate (18 mg, 0.091
pamol) in N,N-dimethyiformamide (0.2 mL) and tetrahydrofuran (0.2 mL) at 0 OC. After 1 h, 2-oxo-1-

piperidinium-4-y1-2,3-dihydro-1H-imidazo[4,5-b]pyridin-4-ium dichloride (26 mg, 0.091 mmol) and
diisopropylethylamine (0.032 mL, 0.182 mmol) were added and the mixture was allowed to warm to

. ambient temperature. After 18 h, the mixture was purified by reverse phase HPLC (C-18, 95% water/

acetonitrile — 5% water/ acetonitrile with 0.1% trifluoroacetic acid) to give the title compound (7 mg).
MS 465.2243 (M+1).

Essentially following the procedures outlined for the prcparaﬁon of fiiainple 14, the Examples in Table
E-2 were preparéd.

TABILE E-2
1
RN o
- 0
- iNH )
ot gL
o N
| 9




N.,nNHNH ON F5FN{ (3R6S)-6-(2
3-di fluorophenyl)-1-[2-(ne

| t hi o) et hvl | -2-oxoazepan-3-y1l]-4-(2-0x0-2
dro-| H
o[ 4, 5- bl pyri di n-1-yl ) pi neri di ne- | -/ BE¥4H G

wo kel

27 September 2006

Triethylam ne (0.020 nm., 0.143 mmol) was added to a
solution of (3R 6S)-3-ani no-6 10
(2, 3-di fl uorophenyl)-1-[2-(nethyl thio)ethyl]azepan-2-0

ne (45 ny,

0. 143 mmol ) and 4-nitrophenyl

chtoroformat

3
EKMP—B*Fpr i di%f u

) at 00 C

=29 T7;
‘ ter
4-y|182, 3-

Aot
15 m n, ,2- 0xo0-
ihvdroR?FLjni

tetTahydrof

o MSOEY

ur an

yridin

-4-i dndi chl o
15(0.080 Mg O
added and th
mn, [the m x|

ide (46 ng
572 gpnol )
m xture
ure was al

D

-

, . 0.157 mol ),

It o anbi ent

triethyl am ne

50 O C. Aft

er 30

AT F6r onet hamg2(d M) were
ed to

| oweth#6~gp00l|

tenpgrature

silida C
16 di chilor gﬁ%t h
met hgnol )] ¢
conpqund was

et her

ANd 15 conc
hr omat.ogr ap
hne/ t han
hve the tit
converted
D2 (1)

41H NME

Pur i

entrat ed.

fTcation by

o RS
wund (G0 ng).

t wth 2M HG
(500" NH

The

z __ CDROD)

-, 95%
/
title
in

0 8.711°

(dd,
171:0 H
4.76
4.31-

Hz, 1.0
7.38 7.3
10. 7 Hz,

211), 4.1

1), I

, 111), 7,99 (
(m \V 7
4. 54

5- &00~¢f_ 20

dd, J = 6.1
18-4&7.2403( m
(m 111),

1H), -3.85-3

Hz,
3H)
80

.90-1.85 (m

57-3.58 (m
16 (g 111
211y, 2.4
21-2.16 (n

58— PCTH-US2

111),

~

311) .

04/-01E280 EXAN

A~ aan ¥ BER > A == =

) ~ND- N
H

I\“‘G

=N

111),
Septenﬁer.z
IPLE 3508

J =15.4 Hz
m 48%.%@?’_2
s, 3H), 2.1

450

19,

NG - - -

o

|

-~ 4502241

20 R,S

450.2262

21 RS

>—cH,

N
@‘%
o

519

I

[>—cn,

519

.23

493
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1-2. 07
006
) O N

-
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Ot N FF. 11 J 5 N1(3R 6S)-6423-difl uor02hen
[)-1-T2-(methyl sul fnvl)ethvll 2 oxoMenan3 yI -4 (2
ox0- 23-di hydro 1H i nmi dazo[ 4 27 SePtembef 2006
- ridin-1-vl)nineridine-I|-carboxam

wo Bl | anine (0,010 ni. 0027 mmi) ved CHASRNPYY
sol ution of (3R 6S)-3-am no-6-
(2, 3-di fl uorophenyl )-1-[2-(net hyl sul fi nyl)ethyl]azepan
-2-one (8.9 ng, 0.027 mmol) and 4-nitrophenyl
chloroformate (5.4 ng, 0.027 mml) in tetrahydrofuran

(070 L)t 0" DC AfTer 45 m N, 2-0Ko-1

p| per| di ni um{4-py - - hydro A m dazo[ b] pyri di n
"4-i upn di%ehl cri[§ 8 @'.‘329 i 021 &-‘é
|)

triethylam ng (0.040 nL /vere added and

the mxture alTowed to vvarmto anbi ent  tenperature.
After 16 h, the m xture was concentrated. Purification
by reverse phase HPLEXANWPLB3495% water/acetonitrile -
5% wat er/ acetonitrile with 0.1%trifl uoroacetic acid)
gave the title conpeund. M5 575 (M+1l). 15 EXAVPLE 36

O/ SO NO. ..,IlNH\ NH~NaN O::~;, N F F -47 27
Sept enber 2006 WO 2004/ 092168 PCT/ US2004/ 011280
N-1 (3R 6S)-6-(2, -dl | uor ophenyl | -1 -[2-(met hyl sul fonyl )

" )ethyl 1- 2- oxoaze yl} 442- 0x0-23-di hvdro
| Him dazo[ 4, 5- d|n I-yfplper di ne- | - car boxam de

Tri et hyl am ne ( : HO I\\ﬁ?ls added to a
sol ution ¢ R8s 3a 06
(2, 3-di:fl oph yIs | ) et hyl ] azepan

-2-one (8 ) and 4- ni rop nyl

2-0x0-2.3-dihvdro-1H-

- imidazof4.5-blpyridin-1-yD)piperidine-i-carboxamide

. Triethylamine (0.020 mL, 0.143 mmol) was added to a solution of (3R, 68)-3-amino-6-

- (2,3-diftuorophenyl)-1-[2-(methylthio)ethylJazepan-2-one (45 mg, 0.143 mmol} and 4-nitrophenyl
-chloroformate (29 mg, 0.143 mmql) in tetrahydrofuran (3 mL) at 0 OC. After 15 min, 2-oxo-1-
' piperidinium-4-yl-2,3-dihydro-1H-imidazo[4,5-b]pyridin-4-ium dichloride (46 mg, 0.157 mmol),

triethylamine (0.080 mL; 0.572 mimol) and dichloromethane (5 mL) were added and the mixture was
heated to 50 NC. After 30 min, the mixture was allowed to cool to ambient temperature and
concentraied. Parification by silica gel chromatography [100% dichloromethane — 95%

- dichloromethane/ methanol (10% ammonium hydroxide/ methanol)] gave the title compound (60 mg).

20
. 2H), 2.75-2.70.(m, 2H), 2.49-2.41 (m, 1H), 2.34-2.26 (m, LH), 2.21-2.16 {m, 1H), 2.14 (s, 3H), 2.11-2.07

" The title compound was converted to the HC salt with 2M HCl in ether. MS 559.2 (M+1). ' NMR
. (500 MHz, CD,0OD) O 8.11 (dd, J = 7.8 Hz, 1.0 Hz, 1H), 7.99 (dd, J = 6.1 Hz, 1.0 Hz, 1H), 7.38-7.35 (m,

1H), 7.18-7.14 (m, 3H), 4.76 (d, J = 10.7 Hz, 1H), 4.61-4.54 (m, 1H), 4.31-4.26 (m, 2H), 4.15-4.09 (m,
1H), 3.85-3.80 (m, 1H), 3.67-3.58 (m, 1H), 3.37 (d, J = 15.4 Hz, 1H), 3.20-3.16 (m, 1H), 3.08-2.96 (m,

(m, 2H), 1.90-1.85 (m, 3H),
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.10

15

5 chloroformate (4.6 ng, 0.023 mmol) in

tetrahydrofuran (0.700 nL) at 0 DC. After 15 m n,
2- 0X0- 1- 27 September 2006

o 87150 byt i ol

triethylamne (0.040 n., O. 092 mmol ) were added and
the m xture allowed to warmto anbi ent tenperature.
After 16 h, the m xture was concentrated. Purification
by reverse phase HPLC (C-18,95% water/acetonitrile -y
5% wat er/ acetonitril EXMMETLEB51% trifl uoroacetic acid)
gave the title conmpound. M5 10 591(Mm+1l). EXAMPLE 37
O O N,,aNFON,F~ | 15 ,

N-[ (3R 6S) - 6- (2. 3781 f| uor ophenyn- 1- ( 2- net hoxyet hyn- 2- 0
xoazepan- 3-yl 1-4- ( 3- oxo-2 3-di hydro-| H

i m dazo[ 4, 5- bl pyr ¢di n- 1- yDpr peri di ne- | - car boxam de

Tri et hyl am ne (0.030 , 0.218 nnDI) was added to a
solution of (3R &

(2, 3- dlfluoroph-nyl) 1HNQ xye Ihazepan 2-one
(65 .mg, 0. g |tr

chl or of-or et r ahydr of ur an
(3 n) at .FAfter mn, 2 ox -1- N

pi peri di nium 4-yl-2, 3- dlhydro | H i mydago[ 4, 5- b] pyridin
-4-ium dichForide (70 mg, 0.240 nmmolY, triethyl anine
(0.120 nmL, 0.872 mmol), and dichl oronet hane (5 nL)

MRS eé%é?ggﬁr ) .#ygﬁm%bgbT_ﬁpﬂ%h%&2&g§§g§§@§é&$g§;Liﬁ§Hgt
3Ly lipipe

heamide by silica gel

chr aﬁahﬁﬁﬁxﬂ@dowllﬁ éﬂ Qo hﬁiai) QaOMBLNE D Solathn 8f5(%( 65‘6)-3-3113111

o S g
chioroformats b ma.d.022 surob invetrahpbiofiuan (VOO0 HO) at 0 tfoed 45hniz ok~ | n

| _plpendmmﬁ{azhﬁQ 3-cﬁf§d§)4ﬁi ﬁmfa%’[&% b]g&lﬂﬂ%rrﬂc@c%%:&%@ m%?g BHWOD angg

methylanu’leéa:ple])mkzo 103 Hnoi) weg@(lqﬁl andthe mrxtugp-,alli?waoo van 8 kipbiend. 78
temperaturé.dAfted 16, theGnikildre whéHoncentrAsd. Phui ﬁmﬂ G e (C-18,95%

waterlacett%glgl%/—p 992 i;g%rl ﬁ%ﬁtf}?%%%l%%nﬁgoreﬁtmff% gavegthe grtlesclc_)bggoueqln MS

575(M+1)111) 3.57-3.53 (m 2H), 3.48-

EXAMPLE 36
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3.43 (m1H),3.39 (d, J=15.1 Hz, IM 3.34 (s, 3H),
3 19 3.15 (in, 1H), 3.07-2.96 (m 2H), 2.49-2.41 (m
2.35-2.26 (m 1H), 2.19-2.06 (m 3H) 17 Septempe 2006

5 EXAVPLE 38 F F Np nNH |- 0
WO’“F{I%P%ED N-f (3R, 6S) - 6- ( 2. 3di | uor onhenvl ) '""2‘1"{58%““%“8@

2-trifluoroethyl)aze ao n-3-411-4-(2-0xo0-2
3-di hydro-1H 10
i m dazoi 4. 5- bl pvri di n-1-yf pi peri di ne-|-carboxam de
Triethylam ne (0.038 nL, 0.276 mvl) was added to a
N-{(3R 69 ("2t3ld§li ofdbheh AR ﬁﬁlneﬁlv@ﬁfoﬂﬁfe@vﬂ-2—oxoazenan—3-v1.}-4-(2—oxo-2 3-dihyds
I T] uorop neny Z, 2-TTiTluor oetnyrjazepan-
1H-imid digl- G Bige 4- ni trophenyl

chl oTxﬁhﬂq[amideQO oﬁ)ﬁnu;rg ozaﬁwmmdeh td aboluBéd F R 4ARR-6-

ifdghl&g?o l:%l URY 2 Su]ﬁny;) %ylgaz Eﬁ’ﬁ"di] SDCI%W’% "é% ?]8102 agd %T‘E%fﬁe’ﬁ’ll n
chloroformafe (ﬁﬁfﬂl&i P& mmplbj@ tqt@@dm&lraﬂ%@khﬂmm@ NC. Afer 15 min, 2-oxo-1-

piperidinifiid64- bshﬁer&Hﬁﬁmﬂz%@ HypyritinkOthn GRRbAde (é‘ﬁﬁl 0.023 mmol) and

wenmlo RS S S Sadled 0, N AT,

temperatuteh e\ figi Joththe mivmge wasreomamufa&ﬂ £ Buriffidatidntbiy ﬁaaémmademcl (qu, 95%
0
water/ aceﬁﬁi'lnle SHpRRLAAL, ﬁé a o1 l‘%’tﬁfll%g!agerug g&ﬁ) %M%ll] y@r %;el}d MS.

| or onet hane anmoni

'591(M+1Pret hanol )] gave the title conpound (98 nm). The title

conmpound was converted to the HCl salt with 2M HO in
ether. M5 567.2 (M+l)_. IE (500 MHz, CD30D) 0 8.11
(dd, J = 7.8 Hz, 1.0 =tH), 8.00 (dd, J = 5.9 Hz,
1.0 Hz, 1H), 7.34- 7,31 (m 1H), 7.19-7.13 (m 3H),
4.86-4.83 (m | H),4.62-4.57 (m 1H), 4.49-4.41 (m
1H), 4.33-4.25 (m \3H), 4.12-4.04 (m 1H), 3.51-3.46
(m 1H), 3.18- 3. (m 1H), 3.09-2.96 (m 211),
2.51-2.44 (m IM :@225(m111)222210(m
3H), 1.90-1.81 (nN-£11). 25 -49 Sept enber 2006 WO
2004/ 092168 PCT/ 8204/|\?|3I1280 EXAVRLE 39 O

NH
O}—ND—N B

imidazol4.5-blpyridin-1-yDpiperidine-1-carboxamide

Triethylamine (0.030 mL, 0.218 mmol} was added to a solution of (3R,6S)-3-amino-6-
2, 3-d1ﬂuorophenyl)—1 -(2-methoxyethyl)azepan-2-one (65 mg, 0.218 mmol) and 4-nitrophenyl
chloroformate (44 mg, 0.218 mmol) in tetrahydrofuran (3 mL) at 0 OC. After 30 min, 2-oxo-I-
piperidinium-4-y1-2,3-djhydro-1H-imidazo[4,5-b]pyridin-4-ivm dichloride (70 mg, 0.240 mmol),

. triethylamine (0.120 ml, 0.872 mmol), and dichloromethane (5 mL) were added and the mixture allowed
. to warm to ambient temperature. After 4.5 h, the mixture was concentrated. Purification by silica gel

chromatography [100% dichloromethane — 95% dichloromethane/ methanol (10% ammonium
hydroxide/ methanol)] gave the title compound (88 mg). The title compound was converted to the HCI
salt with 2M HCI in ether. MS 543.3 (M+1). "H NMR (500 MHz, CD;0D) O 8.09 (dd, J = 7.8 Hz, 1.0
Hz, 1H),7.99 (dd, J=6.1 Hz, 1.0 Hz, 1H), 7.36(m, 1H), 7.17-7.10 (m, 3H), 4.78 (d, J = 11.0 Hz, 1H),
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NO nNH/~~J-NH ~--N}-NF\ 5 Nd(3R 6S)-6-(2
3-dif|uorophenyl)-2-oxo-1-(pyridin-2-y|neth%IIazen -3
-yl ]-4-(2-0x0-2 3-di hvdro-| H 7 September 2006
o] o[ 4. 5- bl pyridin-I|-yl)piperidine-|-gaf

Woz@%gg?(ﬁyl am ne (0.065 nL, 0.468 nmol) mspaé{gﬁm@ihg‘?
sol ution of (3R 6S)-3-am no-6-
(2, 3di fl uorophenyl)-1-(pyridin-2-yl net hyl )azepan- 2- one
(180 ng, 0.417 mmol) and 4-nitrophenyl chl oroformate
(94 mg, 0.468 mml) in tetrahydrofuran (3 nm) at 0 CC

4.61-4.54R% BY), 431y, 24?(m025’c® AIMB 3, LHD,3.57-3,53 (m, 2H), 3.48-

n1dazo -b] p
a4 . AR el s 3&%&5‘5 AT P aHeS241
1H), 235(2@.6119511-1312 1932.06(114;, m;plgo MEs(m, ded and the m xture
allowed to warmto anbient tenperature. After 18 h,
the m xture was partitioned between ethyl acetate and
wat er. The organic | BEAMUEEIS\ashed with water (2x),
saturated brine, dried over magnesi um sul fate,
filtered and concefftrated. Purification by silica ge
chr oni at ography [ 100% di chl or omet hane di chl or onet hane/
met hanol (10% anmpAii U 15 |'. hydroxi de/ net hanol )]
gave the title conpoydd (240 nmy). The title conpound
was converted to {HCI salt wit® 2M HCO in ether
M5 576.3 (M+l). -u&ﬁoo VHZ C?th N 8.78 (d, J =

5.9 Hz, 1 .62-2 59 {) /8.0 (d, J =8.3
Hz, 111), - 7. 98 (m il 73N = 8.1 He,
6.1, 111), 8.7.15 (¥ 311y, 5.48 (N J = 16.9 1h
111), 4.75 &$, = 17. 1 Hz, 111), A5644.51 (m 1H),
4.36-4.28 (W 311), 3.51 (d, J = 1571 Hz, 111), 3.48

(s, 111), 3.22-3.17 (m 11-1), 3.05-2.98 (m 211),
4z 240 2 _ .

EXAM?ieEnyﬂQ:me %03@mL10 é’iﬁl}lmq)ol) wid Didea i sof'tnm & (3&4 68)-3-amino-6-
(2,3-difluorophenyl)-1+(2,2,2-trifluoroethyl)azepan-2-one (89 mg, 0.276 mmol) and 4-nitrophenyl
chloroformate (56 mg, 0.276 mmo}) in tetrahydrofuran (3 mL) at 0 OC. After 30 min, 2-0xo-1-
piperidinium:4-yl-2,3-dihydro-1H-imidazo[4,5-b]pyridin-4-ium dichloride (88 mg, 0.304 mmol),-
triethylamine (0.152 ml., 1.104 mmol), and dichloromethane (5 mL) were added and the mixture allowed
to warm to ambient temperature. After 48 h, the mixture was concentrated. Purification by silica gel
chromatography [100% dichloromethane — 95% dichloromethane/ methanol (10% ammonium

- hydroxide/ methanol)] gave the title compound (98 mg). The title compound was converted to the HClL

salt with 2M HCI in ether. MS 567.2 (M+1). "H NMR (500 MHz, CD;0D) [ 8.11 (dd, J = 7.8 Hz, 1.0
iz, 1H), 8.00 (dd, J = 5.9 Hz, 1.0 Hz, 1H), 7.34- 7.31 (m, 1H), 7.19-7.13 (m, 3H), 4.86-4.83 (n, 1H),
4.62-4.57 (m, 1H), 4.49-4.41 (m, 1H), 4.33-4.25 (m, 3H), 4.12-4.04 (m, 1H), 3.51-3.46 (m, 1H), 3.18-
3.14 {m, 1H); 3.09-2.96 (m, 2H), 2.51-2.44 (m, 1H), 2.33-2.25 (m, 1H), 2.22-2.10 (m, 3H), 1.90-1.81 (m,
3H), _ . :
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15

miidazo A5 ) corbich, 55 (m 111) . 4. 35- 4 33

F 5 Nf(3R 6S)-6-(2
3-di fl uorophenyl)-2-oxo-1-p3tdin-4-ylaze an_n 3
yl | -4-(2-0xo 2 3-di hydro 1H 27 September 2006
e T 014.5-bl pyridin-1-yliperidine-I-c '

wox %592{%%' amne (0.018 niL, 0.132 nmol) Wa?a e 4)?%2%)
sol ution of (3R, 6S)-3-am no-6
(2, 3-di fluorophenyl)-1-pyridin-4-yl azepan-2-one (42
ng, 0.132 mmol) and 4-nitrophenyl chloroformate 10
(27 mg, 0.132 mmol) in tetrahydrofuran (2 nL) at 0 CC.

- After | h, 2-oxo-I|-pi@&ymsii m 4-yl -2, 3-

di hydr o- II—|-|mdazo[4"o_5]—p'y}ﬁ|23|n 4-iumdichloride (38
ng, 0.132 mol) and friethylam ne (0.054 nL, 0.396
mol ) were added ag® tlje m xture allowed to warmto
anbi ent tenperatur APter 18 h, the mxture was
partitioned betwe hyl acetate and water. The
organi c |l ayer wasi\wasgbed with water (2x), saturated
brine, dried over nesi um sulfat@ filtered and
concentrated. Puyrifi n |Iic gel - " 15
chr omat ogr appR dIC | q orre e NBl 95%
di chl oro 5t han O% ni ym hydr oxi de/
met hanol)] ga¥e, t he titPe: conpound 53 NU). The title
coimpound wa Y cofverted to the HO altff wth 2M HO in
ether. M5 562.2 (M+l): '"H NWR (500 , CD30D) O 8.76
(d, J =7.6 H, 2H), 8.11 (d, J =7.3 Hz, 211), 8.00

~dihydro-1H-

r Zﬂ%lhalsé?%éﬂz&? o G ehetnd gy Wk soidiy ORI B -

(2, 3-d1f1u((rpﬂhergj_)j_l)-(p@dguz-zlmgtgyllampa@w:le (2800az, 9.4 03nrhot) and d4iitroplienyd 1

- chloroforthd¥ (94 g, (46} mnfe $EBkAhArbMrah & &Q\Mmgct Rﬁerﬁﬁozi&@lufpﬁ‘p%ndmmm-
10 .

w1234l S8kl S8l A g e Samat d G i

-(0.195 mI.Sé.ﬂ)Qflemb@)r wO§1ded ANDiHE Biddir® ARLE8 toRGETH hﬁﬂﬁi&ﬂt/tﬁﬂpﬁﬂ&@e TARLR
- h, the mixfizcvas Bargudﬂeé)betvw_h @t'hy'l Néltate and water’ Th!e, organic layer was washed with
‘water (2x}, saturated brine, dried over magnesium sulfate, filtered and concentrated. Purification by

- silica gel Ehraniétograﬁhy [100% dichloromethane — 95% dichloromethane/ methanol (10% ammonium
fa_hydroxide'l methanol)} gave the title compound (240 mg). The title compound was converted to the HCl

- salt with 2M HCl in ether. MS 576.3 (M:+1). "H NMR (500 Miz, CD3OD) 0878(d,J=5.9Hz IH),

- 8.62-8.59 (m, 1H), 8.07 (d, J = 8.3 Hz, 1H), 8.03-7.98 (m, 3H), 7.32 (dd, J = 8.1 Hz, 6.1, 1H), 7.18-7.15
(0, 3H), 543 (d, J = 16.9 Hz, 1H), 4.75 (d, = 17.1 Hz, 1H), 4.56-4.51 (m, 1H), 4.36-4.28 (m, 3H), 3.51

1{d, J=15.1 Hz, 1H), 3.48 (s, 1H)}, 3.22-3.17 (m, 1H), 3.05-2.98 (m, 2H), 2.44 240(111, 1H), 2.34-2.23
{m, 2H), 2.18-2.14 (m, 2H), 1.97-1.92 (m, 1H), 1.89-1.88 (m, 2H).
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p FN F Exanple R M5 (Mr1l) 41 CH3 499.2 42 CH2CH3
513.2 43 D---CH2 539.3 44 CH2CH2F 531.1 45 CH2CHF2
549.1 ... . ...... 46 569.3 CH 47 569. 320 Sepieybgg2006
CH3 557.2 49 561.2 50 N 562.2 er

wo R o04) 002168 PCT US3004/ 031280 SACELgMERLEAPS
S2CH3 L 52 639.2 SO CH 53 HzC 606.3 qN1 Wile the
i nvention has been described and illustrated with
reference to certain particul ar enbodi nents thereof,
those skilled in the art will appreciate that various
adapt ati ons, changes, nodifications, substitutions,
del etions, or additi%ys oqurocedures and protocols
may be nmade wit hout 40

N""'--.
\_/
O
N 0
IIINH >\
O
E N

i
imidazo[4.5-blpyridin-1-yl)piperidine-1-carboxamide

. Triethylamine (0.018 mL, 0.132 mmol) was added to a solution of (3R,65)-3-amino-6-
(2,3-difluorophenyl)-1-pyridin-4-ylazepan-2-one (42 mg, 0.132 mmol) and 4-nitrophenyl chloroformate
(27 mg, 0.132 mmol) in tetrahydrofuran (2 mL) at 0 OC. After 1 h, 2-oxo-1-piperidinium-4-yl-2,3-

- dihydro-1H-imidazo[4,5-b}pyridin-4-ium dichloride (38 mg, 0.132 mmol) and triethylamine (0.054 mL,
0.396 mmol) were added and the mixture allowed to warm to ambient temperature. After 18 b, the

mixture was partitioned between ethyl acetate and water. The organic layer was washed with water (2x),
saturated brine, dried over magnesium sulfate, filtered and concentrated. Purification by silica gel ~
chromatography [100% dichloromethane — 95% dichloromethane/ methanol (10% ammonium
hydroxide/ methanol)] gave the title compound (53 mg). The title compound was convested to the HCI

: salt with ZM HCl in ether. MS 562.2 (M+1)."'H NMR (500 MHz, CD;OD) [ 8.76 (d, J = 7.6 Hz, 2H),

8.11(d, J="7.3 Hz, 2H), 8.00 (4, J = 6.4 Hz, 2H), 7.30 (t, J = 7.0 Hz, 1H), 7.27-7.21 (m, 3H), 5.11 (d, J =
11.5'Hz, 1H), 4.72-4.65 (m, 1H), 4.60-4.55 (m, 1H), 4.35-4.33 (m,2H), 4.14 (d, J = 16.1 Hz, 1H), 3.42-

:3.39 (m, 1H), 3.09-3.02 (mn, 2H), 2.47-2.44 (m, 1H), 2.37-2.30 (m, 2H), 2.24-2.18 (m, 2H), 2.06-2.03 (m,

1H}, 1.91 (br. s, 2ZH).

Essentially following the procedures outlined for the preparation of Examples 34-40, the Examples in
Table E-4 were prepared.
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5 departing fromthe spirit and scope of the

i nvention. For exanple, effective dosages o h

the particular dosages as set forth herelnbg§% enﬁ§§2006
wo 20ma/oezg¥l | cabl e as a consequence of vari at p@REsIof/ 011280

responsi veness of the mammal being treated for any of

the indications with the conpounds of the invention

i ndi cat ed above. -53 27 Septenber 2006 WD 2004/092168

PCT/ US2004/ 011280 WHAT IS CLAIMED I'S: 1. A conpound

of the Formula l: :ENH I I RR OO0 5 wherein: 1 R

Is selected from H, GABIE=M kyl, C3{ cycloal kyl and

het er ocycl e, unsubstituted or substituted with one or

more 10 substitugnts independently selected from d{

al kyl, C3_6 cyclog| ky¥, phenyl, heteroaryl,

het erocycl e, 5 al kyl halogbn CR4.

q CH2) , OR4, COZ. .anﬁlo R4, 15 where said
phenyl , ‘sajd 8 08y 2thsal teﬁ%tycle are each
I ndependen unsubstl ted or/substifuted with 1-5
substi t uents gy e the ubstltuents areN i ndependently

sel ected frao , Where said heteroggylf/is selected
from inmdadole, isoxazole, oxazole, “pyrazine, 20
pyrazole,. pyridazine, pyridine, pyrimdine, and

thiazgl e; where said heferocycl€ 1s sel ected from
anr%geetlune di oxane, di oxo rphol i ne, oxet ane,
Ex % a\VAdis n Ill’il

PHpet-gzhe—pHperi-ai-hre-—pyd e, tetrahydrofuran,
and tfetrahydropyran; 25 -54 27 Septenber 2006
41 CH; 499.2 :
42 CH;CH; 513.2
43 [>—CH2 539.3
44 CH;CH,F 531.1
45 CH,CHF, 549.1
46 <N= 569.3
0/\CH2
47 O\ | 569.3
0~ CH,
48 CH,CO,CH; 557.2
49 T 561.2

\_/

VR
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WD 2004/ 092168 PCT/ US2004/ 011280 aryl, or heteroaryl

sel ected front phenyl, im dazole, |soxazole azo

pyrazi ne, pyrazole, pyridazine, pyridine, 69%%ﬁﬁﬂﬁﬁ%2006
WO 2003092168 azol e, where said aryl and sai d hepefqganydiiRs e

each i ndependently unsubstituted or substituted 5

Wi th one or nore substituents independently sel ected

from C-6 alkyl, C3-6 cycloal kyl, (F)pd _3 alkyl,

hal ogen, OR4, CO02R4, (CO NR1OR11l, S02NR101z11, N(R10)

S02R11, S(OnR4, CN, NRIOR11 and QO COR4; R2 is

selected from 10 H, CO-{C6 al kyl, { cycl oal kyl and
shet er ocycl ¢, URsubsti t utled Qg ubstituted with one or
nor e sébs§itu§ht§6bﬁﬂgpendenf y selected from Cl1-6
alkyl t C3 encyCl oal kyl ., |phenyl, heteroaryl,

het er o , (F)pd 3 alikyl, hal ogen, 15 OR4,

50( CH2) |, Ok C02R4, CN, NR1ORL and O(CO R4, where said
phenyl{ 8 eroaryl | and said jheterocycle are each
I ndep nsubstifuted or substituted with 1-5
substi enfly selected from R4, 20 where
sard—heteroary—32sete¢t-ed—f+oem—{benzi ni dazol e,

benzot|hophene, _
5?n1dazoLeIi& e, | xaznle,@&é&ole,pyrazine,pyrﬁzole,p
yridagi ne, pyri 'ne/ pyfi m dine, gyrrole, ‘thiazole,

t hi opHene, and ¥ma%ol e; {25 where daid heterocycle is
sel ectled from azet®di ne, i m dazolji dine, im dazoline,

i soxazoline. isoxaZolid|ne, nor phqgl i ne, oxazol i ne,
oxazol i di ne, oxetane, pyrazolidine, pyrazoline,

yrrollne t et rahydrof uran, tetrahydropyran,
t hi a%&ils theinventipnhas bem destribed and illugieatcdrwith refererve togenain V| |

particularmbeihedek tlﬁeEdaﬂkho&h&iIl‘dd in tﬁéﬁﬂ@llﬂﬁﬂﬁ:&ﬁ’dﬁ Bhat REOE 9{1@&8&1& eéﬂﬁ'lges

modlﬁcat{oHJ gfl]a'stltuuonsp 3‘?%'?8% g adé}g%ls 35%3 )1('35,25;4 ]Permogpisanﬁag)})p madegyitheut
departing gym,mﬂ spirit a0l s@podidhe invehticnp Rereampinefettive ddakR othéhBinhe

Partlcularﬂédages ad 4l foﬁpﬁtre?ﬂbgvehﬁa?%g gﬁﬂ%gble%g ?ﬁ)%?e Ll?ené:eno ﬁ%}aggnes o ly

tituted or sub
feSPmS“’?ﬁiﬁ& e frameal beipgfasgied & pnyl of ﬁ@éﬂd@éfﬂ@@lwﬁh @mombur@saﬂtkqu
invention Iﬁﬂlc&ed:eybml'eoal kyl, -55
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27 Septenmber 2006 WO 2004/092168 PCT/ US2004/ 011280
(F) pC1-3 al kyl, hal ogen, OR4. CO2R4.
(CO) NRLOR11, SO2NRLORL1, N(R10) SO2R11, S(O) AR&epigRber 2006
wo 208B80RE1 and Q(CO) R4; R10 and Rl11 are mdp@gﬁ%mdm%
selected from H, G 6 al kyl, (F)pC -6 alkyl, C3-6
cycl oal kyl, aryl, 5 heteroaryl and benzyl ,
unsubstituted or substituted with halogen, hydr oxy or
G -C6 al koxy, where RIO and R11 may be j oi ned
together to forma ring selected from azetidinyl,
WHAT I CEABIERIISy| , pi peridinyl, piperazinyl and
nmor phol i nyl, which is unsubstituted or substituted
with_ 1-5 substituents where the substituents are
i ndependeptonpoynst efgheFarnpiledm R4; 10 R4 is i ndependent !y
selected from H, Cl-6 alkyl, (F)pC-6 alkyl, C3-6
cycl oal kyl , aryl, heteroaryl and phenyl,
unsubstitBf ed or substituted with oxy or Cl1-C6

al kox 2FB\|S ] dependentR? sel e rom H,
subst | i ubstit alLRyl, "CN and
CO2R4; o 2q ubgtituent with q

carbops+—~m i s /0,
phar maceutycal |y a\jgft ‘ and i ndi vi dua
di astereo,qers there®f.” 20 2. A@onpound of the

Formula: R1 O NHR2NILINI1I-NNH O O wherein: 1 25
Ris selected from -5d 27 Sept enber 2006 WO
2004/ 092168 PCTI US2004/ 011280 C -C6 al kyl
_unsubstituted or substituted with one or nore
wherein: sypstituents i ndependently sel ected

1
R isselected from:

H, C3-Cg alkyl, C3.6 cycloalkyl and heterocycle, unsubstituted or substituted with one or more

substituents independently selected from:

C1-6 alkyl, C3.6 cycloalkyl phenyl, heteroaxyl heterocycle, (F)pCi-3 alkyl,
haiogen, OR% O(CH;),0R% CO,R4. CN, NRIOR11 O(CO)R4,

- where said phenyl, said heteroaryl and said heterocycle are each independently
unsubstituted or substituted with 1-5 substituents where the substituents are
independently selected from R4,

where said heteroary] is selected from: imidazole, isoxazole, oxazole, pyrazine,
. pyrazole, pyridazine, pyridine, pyrimidine, and thiazole;

‘where said heterocycle is selected from: azetidine, dioxane, dioxolane,

~morpholine, oxetane, piperazine, piperidine, pyrrolidine, tetrahydrofuran, and
tetrahydropyran;
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fromG -6 al kyl, C3.. cycloal kyl, phenyl heteroaryl

heterocycle, (F)pd -3 al kyl, hal ogen,

Q[ CH2) sOR4, CO2R4, CN, NRIOR11 and O(CO) R4 . ZE Sgpgember 2006
wo 2@ebeedgsed from aryl,unsubstiituted or sufsindudspeize t h

one or nore substituents i ndependently sel ected from

ad- 10 6 alkyl, C3_6 cycloal kyl, (F)pCi-3 alkyl,

hal ogen, 00. CO2R4. (CO NR10OR11, SO2NR1OR11, N(R10)

S02R11, S(O nR4, CN, NRIOR11 and Q(CO) R4; R10 and RI11

are independently selected from H, C -6 alkyl,

a(Ml;)Op Biter@urd kdlepted fr@8-phenyl; ehidarbleyibaxamleydxazold@lrine, E]i&l}ékoléa nd

iMd, pyltiis ﬁ&hhﬁ%ﬁ@lﬁﬁoéubstltuted wi t h hal ogen,
ydroxg or é? o;y,lmhere R10 15 and R11 may be

j oi ned toget her to_fprn1a ring selected from
azet wikdrayaid aryd yad'saill heleroat)l, areRia S hde! génﬂéﬁltly uRlRekRE blrbﬂl!ustlﬁxqu

nor PRk bk mofé@dbgthuénﬁ 1&\;\&%&“ %1%&61% (91% (ﬁ%; afkﬁri bg & cIoalkyl

I.tuent
-|ndegéﬂ§éﬁmﬂg degep GRe dC@ﬂ6ﬂ¢¥aNRﬁm- 's i ndependent |y
sel e80ARPRIdnN@IP) S@klbsaj)&gﬂ,,cm RROG 1 Gy bR4, C3-6
cycl oal kyl, aryl, heteroaryl and 20 phenyl,
unsubstituted or substituted with hydr oxy or Cl-C6
R2 s selegtekivony;, p is O to 2q+1 for a substituent with q
car bons; Mis O, or 2; sis 1,2o0r3; 25 and

a i cal|l tabl e salts and individua
HPE smb ?ﬁ@?é@?‘gﬁeﬂ’?‘@“@%&%ﬁ subsfiruted with pregpnore
suba:ﬁue% I@eﬁh&ﬂmesrele&&%m.m 2004/ 092168
PCT/ US2004/ 011280 l\/bo HOO NHN/~ Ny-NN-NH/~N
} N NH O/N ~/ tN
-C1.6 alkyl, C3. ﬁcycloalkyl phenyl, heteroaryl, heterocycle, (#)pC1-3 alkyl, halogen,

‘OR4, O(CH,);,0R4,COR%  CN, NR10RI! and O(CO)RY,

-where said phenyl, said heteroaryl, and said heterocycle are each independently
- unsubstituted or substituted with 1-5 substituents independently selected from
R4,

. where said heteroaryl is selected from: benzimidazole, benzothiophene, furan,
imidazole, indole, isoxazole, oxazole, pyrazine, pyrazole, pyridazine, pyridine,
- pyrimidine, pyrrole, thiazole, thiophene, and triazole;

where said heterocycle is selected from: azetidine, imidazolidine, imidazoline,
isoxazoline, isoxazolidine, morpholine, oxazoline, oxazolidine, oxetane,
pyrazolidine; pyrazoline, pyrroline, tetrahydrofuran, tetrahydropyran, thiazoline,
and thiazolidine;

- aryl or heteroaryl, selected from: phenyl, benzimidazole, benzothiophene, furan, imidazole,
- indole, isoxazole, oxazole, pyrazine, pyrazole, pyridazine, pyridine, pyrimidine, pyrrole, thiazole,
thiophene, and triazole;

‘where said aryl and said heteroaryl are each independently unsubstituted or substituted
. »with one or more substituents independently selected from: C1.6 alkyl, C3.¢ cycloalkyl,
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/.~NO NOOO ~NHN-NHNHI\ HNo N -NH ~-F0N\H
IN/ FOt ~N FFOS s/ O 0ONN .
NHNN NFOFOt--NFF OFF O~ OF R7®erisner 006

WOZ(N‘U@ZN;SNN NH N NNH D -t- F F \ ~| 5 OO y %528&/011280
Sept enber 2006 WO 2004/092168 PCT/ U82004/ 011280 P O

(F)pC1-3 alkyl, halogen, OR% COoR%, (CONRIOR11, 50,NR10R 1L N(R10) SO5R1L,
S(0)mR4, CN, NR1OR! and O(CO)R4;

R10 and R11 are independently selected from: H, C1.¢ alkyl, (F)pC1-6 alkyl, C3.¢ cycloalkyl, aryl,
heteroaryl and benzyl, unsubstituted or substituted with halogen, hydroxy or C1-Cg alkoxy, where R10
and R1¥ may be joined together to form a ring selected from: azetidinyl, pyrrolidinyl, piperidiny},
piperazinyl and morpholinyl, which is unsubstituted or substituted with 1-5 substituents where the
substituents are independently selected from R;

:R4 is lndependently selected from: H, Cj.6 alkyI FlpCi1-6 alkyl, C3-6 cycloalkyl aryl heteroaryl and

phenyl, unsubstituted or substituted with hydroxy or C1-Cg alkoxy;

R3is independently selected from H, substituted or unsubstituted C 1-C3 alkyl, CN and COZR4;

pis 0 to 2qg+1, for a substituent with q carbons;
mis 0,1or2;
518 1,20r3;

and pharmaceutically acceptable salts and individual diastereomers thereof,

2. A compound of the Formula:

R! o 7 \N
O
R

wherein:

1
R is selected from:
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Ho ONONO NNNHNN N--NH

C1-Cg alkyl unsubstituted or substituted with one or more substituents independently selected
from:Cy.¢ alkyl, C3_g cycloalkyl, phenyl, heteroaryl, heterocycle, (F)pC1-3 alkyl,
halogen, OR%  O(CH,),0R4,CO5R%  CN, NRIORIL, and O(CO)R%

“R2 is selected from:

aryl, unsubstituted or substituted with one or more substituents independently selected from: Cj.. .
- galkyl, C3.6 cycloalkyl, (F)pC1-3 alkyl, halogen, OR% CO,R%, (CO)NRIOR 11, 50,NRIOR1L,
. NRI10)SO5R1L S(0) R4, CN, NRIOR 11 and O(COYR4,;

R0 and R11 are independently selected from: H, C1-¢ alkyl, (#)pC1-6 alkyl, C3-¢ cycloalkyl, aryl,
heteroaryl and benzyl, unsubstituted or substituted with halogen, hydroxy or C1-Cg alkoxy, where R10
and R11 may be joined together to form a ring selected from: azetidinyl, pyrrolidinyl, piperidinyl,

- piperazinyl and morpholinyl, which is unsubstituted or substituted with 1-5 substituents where the

substituents are independently selected from R%;

-R4is independently selected from: H, Cj.4 alkyl, (F)pC1-6 alkyl, C3.6 cycloalkyl, aryl, heteroaryl and

phenyl, unsubstituted or substituted with kydroxy or C1-Cg alkoxy; '

pis ' 0 to 2qg+1, for a substituent with q carbons;
mis 0,1or2;
5is 1,2or3;

- and pharmaceutically acceptable salts and individual diastereomers thereof.

3. A compound selected from:
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F and pharmaceutically acceptable salts and L’I’édl vi dual

di astereoners thereof. ,4. A pharnaceutical 27 September 2006
WO 2609009& ti on which conprl ses an inert car 8M5h glf

5 conmpound of Claim1. 5. The use of thef’dcjzlgﬁn%ounélf2

Claiml for the preparation of a nedicanment useful in

the treatnment of headache, mgraine or cluster

headache. -67
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S0,CHs

|INH

)LNH

and pharmaceutically acceptable salts and individual diastereomers thereof.

4. . Apharmaceutical composition which comprises an inert carrier and the

compound of Claim 1.

.5, The use of the compound of Claim 1 for the preparation of a medicament useful

in the treatment of headache, migraine or cluster headache.
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