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Thi s appllcatlon clains the benefit of U S. Provisional Application No. 5 -.
601584, 502, filed July 1, 2004. FIELD OF THE | NVENTI ON The present invention
relates to navel neurokinin-1 (NK1 or NK-1) receptor antagonists

phar maceut i ogb 2008P@% t 1 ons conpri sing such conpounds, fﬂ%gﬁ

treatnent using such conpounds, to treat NK1 10 receptor nedlat | seases
and conditions, including, for exanple, enesi's, depression, anxiety-and
cough. BACKGROUND OF THE | NVENTI ON Tachyki nins are peptide |igands for
neurokinin receptors. Neurokinin 15 receptors, such as NK1, NK2 and NK3,

are involved in a variety of biological processes. They can be found in a

mammal ' s nervous and cipPERADING DERIVATIFES AS NRHIANTAGONISTEPher al  ti ssues.
Consequently, the noduration of tNese Types of Teceptors nas been studi ed

to potentially treatyhfg é&bﬁ‘t\.é%ﬁ clalfid thebendRErBlg. ﬁoﬂéz@ﬁé}%gﬁé@bﬁ%. For -
i nstance, NK1 receptors have been 20 reported to be involv I n

m crovascul ab | S8Kk8gSMEntlegdulyd, 86k etion. Representative types of

neur oki hi n receﬁﬁb@ﬁ?ﬂﬂﬁh?ﬁm‘w the disorders that can be treated with
them i nclude, for exanple eep, pain, mgraine, enesis, nociception and
i nfl ammati on; see, fohe emapt inventiosrel@es oovelineuroidnin-1SNKs OF D81) U. S.

5, 62796200 (JOOBT FUSHERaLs Pghtpalitalt @%ﬁﬁaﬁ%%ﬁéﬁ%mﬁﬁ5882";‘33’

Rggi ers_9t al ., clmpouiis] aod mefitds 8o datBRat ugikPSIch caniponads,do reatditef i ci aI to

'Eéﬁé# o121 "R BB O s RSB Sooc O, PG 68 S 88t apor

,,,,, ility. It wdepress$iontdredetpancdenghi cial to 30 provide a NKl ant agoni st
t at is effective for treating a variety of physiological disorders,
syrrptom; and di seases, while mnimzing side effects. This invention
provi des such NBAGKGR@UN&OE.THE]WION?S4O PCT1US20051023427 .SUWMNVARY OF

THE | NVENT] ON | n_oner eReiTRl pegddd 1BSRIB! ndUhyRRh Qlbkéts INEGH L 2

conpound of Fornul a
15 receptors, such as NKj, NKz and NKj, are involved in a variety of biological

processes. They can be found in a mammal’s nervous and circulatory
- systems, as well as in peripheral tissues. Consequently, the modulation of
these types of receptors has been studied to potentially treat or prevent
various mammalian disease states. For instance, NK4 receptors have beean
20 reported to be involved in microvascular leakage and mucus secretion.
Representative types of neurokinin receptor antagonists and the disorders
that can be treatedﬂw;th them include, for example, sleep, pain, migraine,
. emesis, nociception and inflammation; see, fot example, U.S. 6,329,401, U.S.
R | 5,760,018, U.8. 5,620,988, WO 95/19344, WO 94/13639, WO 94/10165, Wu
25 et al, Tetrahedron, 56, 8279-6290 (2000), Rombouts et al., Tetrahedron, 59,
4721-4731 (2003), and Rogiers et al., Tetrahedron, 57, 8971-8981 (2001).

It would be beneficial to provide a NK; antagonist that is potent,
setéctive, and possesses beneficial therapeutic and pharmacological
properties, and good metabolic stability. It would further be beneficial to

30  provide a NK; antagonist that is effective for treating a variety of physiological
disorders, symptoms and diseases, while minimizing side effects, This
invention provides such NK; antagonists.



R R2 Are R4 )" Art 0O R3 5 (1) or pharmaceutically acceptable salts

and/ or solvates thereof, wherein: R and R2 are each independently sel ected
fromthe group consisting of H alkyl, haloal kyl, alkyl substituted with one
or nore hydroxyl groups; -CN, alkynyl, -N(R6)2, -N(R6)-S(02)-alkyl,

- N(R6) - C( O) W R@y/m7s4pal kyl ene- CN, 10 -cycl oal kyl ene- CN, pai/kydoanrsdr al kyl ,

-C(O-alkyl, -C(=N-0OR5)-al kyl, -C(O-NR9)2, -C(O-0Oalkyl,
-al kyl. ene-C( O -al kyl -aI kyl ene- C(O) Oal kyI -al kyl ene-C(O -N(R9) 2, 0 \\
X~Y>im)::WHN, ~N N QO s O “/Im NICVI. wth the

provi so that at IeastS‘HwA&YQET;Hﬁj'N#NEONG\l | O NN ZINWHN NIN N /N
O ~N~ 15 M- or 1 s ond\inbodimdn®lne %sa%nveﬁtléﬁlso@é@\ed 06 corpBdnd of ¥ 1 S

selectedfromthporg{mgjp consi sting of -CH2-, -0-, N(R6)-C(O -, with the
proviso that: 20 (a) the nitrogen at mqr\fz -N(R6) C(O) i's bonded to X, and
-2 WD 2006/ 007540 PCT/ (JS2005/ 023427 Y |

5

or pharmaceutically acceptable salts and/or solvates thereof, wherein:
R and R? are each independently selected from the group consisting
of H, alkyl, haloalkyl, alkyl substituted with one or more hydroxyl groups; -CN,
N alkynyl, -N(R%)2, -N(R®)-8(0.)-alkyl, -N(R®)-C(O)-N(R®)., -alkylens-CN,

C;’ 10  -cycloalkylene-CN, -alkylene-O-alkyl, -C(O)-alkyl, -C(=N-OR)-alkyl,
-C(O)}-N(R®%);, -C(0Q)-O-alkyl, -alkylene-C(O)-alky!, -alkylene-C(Q)-O-alkyl,
-alkylene-CG(0)-N(R%z,

O

27
X ) W
N m O)\N’ N\ /

J\\f"‘,o SV oV and
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A

Y.
XD,
with the proviso that at least one of R' and R? is ~CN, d\lm ,
D 7N NN
\-\/‘ \\
)\ ) PIH
. ”\
16 SN or uVY;

Wis =C(RB)— or =N-;
X is ~C(0)- or -S(02)-;
Y is selected from the group cansisting of ~CHz-, -O-, and
N(R®)-C(Q)-, with the proviso that: . '
20 _ (a) the-nitrogen atom of -N(R%)-C(0)- is bonded to X, and



N (b) if RL and/or RR is ! and Yis -0-, Xis not -S(O2)-; Zis -C(R7)2-,
-N(R6)-, or -0-; R3is selected fromthe group consisting of H -CH2OR5, and
alkyl; R4 is selected fromthe group consisting of H, alkyl, cycloalkyl, 5
het er ocycl oakvka/ het eroaryl, aryl, acyl, aroyl, alkylsulfonyl, and

aryl sul fonyl ; HRROIS, o 3 kyI R6 i s selected from the YHUP0dRaa23t i ng of
H al kyl, cycl oal kyl, and aryl; each R7 is independently H or alkyl; or |
each R7, together with the ri ng carbon to which they are shown 10 attached,
forma cycloal kylene ring; R8 is selected §romthe group consisting of H,

al kyl, al kyl substituted wth one or rmg(é( droxyl groups, -N(R6)2,
-N(R6) - 5(02) -al kyl, -N(R6)-S(2)-aryl, -NGRef™- C(O) -al kyl, -N(R6)-C(O)-aryl,
al kyl ene- O al kyl, and -CN;, 15 is selected fromthe group consisting of
H, alkyl, and aryl, or eackp) iF8' an%@'é%%@rmthﬂfﬁe\( isi{Q-oFdhnetoS{Pd)ch t hey

are shown attached, et ey c kyl ring; Art and Ar2 are each
i ndependent |y sel ect e??)r g)r%Rv5 ﬂblﬂggdr)]él sting of unsubst Ituted aryl and

aryl substituted wit h RY i eelez:tgdtﬂ@m thagmup QDBBletmga@f &GCHQOHh tana ajkydiup

consi sting of hal ogen, -OH, and
-N®2; nis 0, 1, or ng gglgcteakﬁé%eﬁcﬂpl g‘%é’% Qﬂ%@%ﬁ’%ﬁ‘%‘m he present
invention is rduﬂta@cynﬂowlkﬂ&qbéraanyhangtaoglahraybmﬂmﬁsutfmrwm avargrylsdfongl; a

therapeutically effec 5\‘?5@?@[‘@; at | east one conmpound of Formula 1, or
a pharmaceutically ac &4t and/or solvate thereof, and at |east one

phar maceutical |y acce;ﬂeabbeiectad fosrthe Igmmmhbl&ﬂn@mﬂihdalkw rcfycloalhﬁ eyt
I nvention is directed to, azkit rjsi,n nore containers in a
si ngl e package, wher ei§ ﬁ‘c%g‘crlﬁ '§5e%ﬁ alyr!éllpp?lﬁﬁvfﬂ package conprises a
pharhaceuti cal corrpOSletach7 tAbetheasith theniag candoaito ehiohfthéyharepsmolépge conpri ses
an effective *?dm Q%acged form acggoémﬁene—r?ng\,/\o 2006/ 007540 PCTI US2005/ 023427
R? is selected from the group consisting of H, alkyl, alky! substituted
with one or more hydroxyl groups, -N{R®%);, -N(RG)-S(Og)falkyl,
N(R®)-S(0,)-aryl, -N(R®)-C(0)-alkyl, -N(R®)-C(O)-aryi, alkylene-C-alkyl, and
-CN: ' : o |
15 R® is selected from the group consisting of H, alkyl, and aryl, or each
R®, together with the nitrogen to which they are shown attached, form a
heterocycloalkyl ring; 7
Ar' and Ar? are each independently selected from the group consisting
of unéubstituted aryl and aryl substituted with 0 to 3 substituents selected
20 from the group consisting of halogen, alkyl, alkoxy, haloalkyl, haloalkoxy,l -CN,
£ -OH, and -NOg;
nis 0, 1, or 2; and
mis 1, 2 or3. _
7 In-ancther embodiment, the present invention is directed toa -
- 25 pharmaceutical composition comprising a therapeutically eﬁéctive amount of
at ieast cne compound of Formula |, or a pharmaceutically acceptable salt |
_ and/or solvate thereof, and at least one pharmaceutically acceptable carrier.
| in another embodiment, the present invention is directed to a kit
comprising two or more containers in a single package, wherein each
30 container in the package comprises a pharmaceutical composition. At least
one container of the package comprises an effective amount of the compound



of Formula I, or a pharnmaceutically acceptable salt and/or sol vate thereof
in a pharmaceutically acceptable carrier, and at | east one other contai ner
of the package conprises another therapeutic agent in a pharmaceutically
acceptable carrier. The pharmaceutical conpositions of the kit may be used
5 in conbi nat YO PH> ot her enmbodi nent, the present i nveREVERMPHIMY ect ed
to a nethod for affecting an NK1 receptor in a patient. The nethod
conpri$es admnistering to the patient an effective anbunt of at |east one

comoun ol For T A 20 R BBL RSP ARG B LB 2 ©

thereof. 10 | n another I nvention I's
met hod for treat phaymaseiiCRlly acesptable cardérasrdiatdeasdione othep conteinensktheéi . e., a

di sease associ at ' . I ' A lg an NK1
receptor in partS%?k%ggo@pgg%iae&g%g%egéee@% age%é'??‘%ﬁ?@gn%%}é%gof such
treatnment. The natdepthblogriers cBhegdarmassitical cgmpositidre qfde kihmagbeafskdct i ve
anount of at |geast 15 olpagi ﬁorrpound of Formula | or a pharmaceutically
accept abl e sal aW(ﬁ"H}b' Sf'vate thereof. Cther features and advant ages of

the invention will be inppsthenembbdiowent, tte fresdm Wivegtiates aiirkeldd desa otatipdd on, and
fromthe clains. %0 gE‘It'AI LE SCRItPT.I O\Ip@?: Tl:l‘ﬁ I N\{E [ON ILn a first
enbodi ment, the pPEaHRNIANNIEYTGReRIQrigARAleRy Thg Metpg R%Sof Fornula I,
oab adsol vat e ﬁnd/ Qd!mmtéririgh?ltwaﬂefrp‘ard@rﬁmib@@mohﬂ][cﬂFameakmneectonepmhb@r
enbodi nent, the c ounds of . Fornul.a ave e ol,l owi n ruciure A: RL
R~ Are R4N )" 25'9&?'@??;1?533 p?ﬁ'ﬁﬁaceqtﬁ?{'ye?ccﬁﬁﬁi’ﬁeﬁa“é’?ﬂ cﬁ?ﬂ@gﬁeﬁ $®Phe conpounds
of Fornula I,4d3 i s CinanotakKsthbodiheh tHa: praserinvehtiorib @igtied tdta Wathod
2006/ 007540 PCT/ US2005/ 023427 X ” . . .
(\\ for treating an NK; receptor mediated condition or disease (i.e., a disease
- associated with an NK; receptor, or a disease involving an NK; receptor in
part of the disease process) in a patient in need of such treatment. The
method comprises administering to the patient an effective amount of at least
15  one compound of Formula | or a pharmaceutically acceptable salt and/or
solvate thereof.
Other features and advantages of the invention will be apparent

from the following detailed description, and from the claims.

20 DETAILED DESCRIPTION OF THE INVENTION
. In a first embodiment, the present invention is directed to a compound
of Formula 1, or a solvate andjor salt thereof, as described herein.
.~ ‘ In yet another embodiment, the compounds of Formula | have the

( . following structure IA:
Ry R
N Ar?
R e I
25 At Ym0 R3
(1A)
In yet another embodiment of the compotnds of Formula |, R®is Ci
alkyl;
R*is H;
30 Ar' is phenyl;



Ar2 is a phenyl substituted with 1 to 3 substituents selected fromthe group
consi sting of halogen, Cl.6 alkyl, C,_6 alkoxy, Cl_6 hal oal kyl, Cl1-6

hal oal koxy, -CN, and -NO2; and nisl. 5 In yet another errbodi ment of the
compounds of Formula I, R3 is alkyl; R4 is H At is Are is phenyl
substi t ut ed Wotzﬂo‘iﬂ?"'f%" 3 substituents selected fromt he F%Gﬁzﬁ’é/ﬁ?f‘%"tl ng of
hal ogen, C1_6 al kyl, Cl-6 al koxy, Cl.6 haloalkyl, Cl-6 10 hal oal koxy, -CN,
and -N02; and nisl. In yet another enbodi nent, the conmpounds of Fornula I

have the follow ng SAW%%@nwéub&&utEQwﬁmto B@u%mue‘?«rté sele@efffom the (1 A R3
iIs Cl1.6 alkyl;, R4 is H Arlis é Ar 2 |s§>@§né substituted wwth | to
b Ry

3 substituents sSf%@t%‘Sﬁ'WWﬂipgeﬁO o Bl Cordd Baloplkylogen, C1.6
al kyl, C1.6 al kox¥oafikdxp -BRY gﬁalﬂﬂ)% afhd- 6 hal oal koxy, -CN, and -NO2; and

nisi. fn yet another efbodi ment he conpounds of For mula | have the
following structure IMisH1 R2 Are N R4~ 25 Art ~''-'0 R3 (1A wherein Rl
and R2 are eagh 'ndepﬁ%?g%ﬂﬁeﬁ&h@&ﬁlﬁgntfo‘i‘m@édﬁﬁ:o@ﬁ@é’@f Formula I, R®is alkyl;

R*is H:

Ar' is phenyl;

Ar? is phenyl substituted with 1 to 3 substituents selected from the
group consisting of halogen, Cq.g alkyl, C1.¢ alkoxy, C1¢ haloalkyl Cis -
10  haloalkoxy, -CN, and -NO; and ‘
—~ " nist.
' In yet another embodiment, the compounds of Formula | have the
following structure lA:

R1 ‘\\RZ
Ar?
At 7——0 R®
15 (1A) :
- R¥is Cy.q alkyl;
R*is H;
Ar' is phenyt:

_ Ar? is phenyl substituted with 1 to 3 substituents selected from the
. 20 group bonsisting of halogen, Cq.5 alkyl, C1.5 alkoxy, Ci5 haloa]kyl, Cis
» haloalkoxy, -CN, and -NOz; and
~nis1. A
(n_yet another embodiment, the compounds of Formula | have the

following structure 1A;

Ar?

25

(1A)
wherein R" and R? are each independently selected from the group
consisting of H, -CHg, -CHaCH,CHs, -CH2Cl, -CH2F, -CHClp, -CHF;, -CF3,

-5-



consisting of H -CH3, -CH2CH2CH3, -CH2Cl, -CH2F, -CHCI 2, -CHF2, -CF3, -5
WD 2006/ 007540 PCT/ US2005/ 023427 -CH2OH, - CH2CH2OH, - CH2CH( OH) CH3,
-CHZC(C]—I)(CHS)Z - CN, CHZCN -NH2, -NH S(02)-CH3, -NH-C(O) NH2, CHZOCHS

- CH2CH3, - C(=N-OH)- CH3, - C(=N- OH)

C(O) NH2 ‘%6;“6/&%?@43) -C(O-0CH3 or -C(O)- OCHZCHS P%Tméﬂﬂ%ﬁ"t%‘@)'/ CHS,
_CH2-C(0) O CH3, -CH2-C(O)O-CH2CH3, S N~ 2 Nv N O - CH2Q( O) - NH( CH2CH) |
-CH2C(O)-NH2, "0, 00 OH oy '""NZNM/NH2 NNHNMIr NH Q 000 O

OCH3 0 'S--CH3 HZM.oM ~OWitdH, O, MH NN)M hbm@@ﬂ@(cﬂg)z, CR—Cl,Els 0 0 0

0 OO0 '"NN/ r R3is -CH3; R4 is

H Art is phenyl’ FZNIJSS&'?L'H;H: &*Lgi[q))r'iH dgﬁﬁd’\lfﬁﬁ Citfoéig".?bstltuents

Scil ECL efl f|“|2m|thec( r@?;crﬁaor@eﬁonpc% b@ér@mn,c% at(tj(s:wLocQ;) -6Hal koxy,
aloal kyl, Gl & N2 882 - cidTo-Ahbr 880 Michs,

5 -CH2-C(0O)-CHa, -CHz-C(0)0O-CHa, -CH»-C(O)O-CH,CHs,

'\
— —N —N
““;"93 s

-CH,G(0)-NH(CH,CH3), -CHZC(O)-NHs, 0, o o
. oH
/—-<‘//o /=N g\N‘
O z;-w? ) e e N %N N
o, o . o o o
P
OCHs O=5—CH,
HoN N
-'h\l >:,$ >= f\‘l ’N:\ =N
NN BN NH N NH L%’NW/NH ‘?rN}H(CHa
CH
o o o o 0 *
0
/=N =N HN
N
NI
£ 8] , N A ‘2{-‘ \’/’N, and O Js-f“';
et 10 R® is ~CHs;
RtisH;
Ar! is phenyl;

A is phenyl substituted with 1 to 3 substituents selected from the
group consisting of halogen, Cy alkyl, Cq.s alkoxy, C1.5 haloalkyl, C1 P
15 haloalkoxy, -CN, and -NOz; and
nis 1. _
In yet another embodiment of the compounds of Formula |, Ar'is
unsubstituted phenyl or phenyl substituted with 1 to 3 substituents selected



nis 1. In yet another enbodi mrent of the conmpounds of Formula 1, Art is
unsubsti tuted phenyl or phenyl substituted with I to 3 substituents sel ected
-6 WD 2006/ 007540 PCT/ US2005/ 023427 fromthe group consisting of d, F, Br,
-OH, Cl1_6 alkyl, C1_6 al koxy, C1_6 haloalkyl, G _s hal oal koxy, -CN, and

- . Inye pembodi ment of the corrpounds of Formula |. Ar' is
unsubstltutgﬁﬁ%@§ 5 In yet another enbodi nent of thep%ﬂ%g'{ﬂ?a%‘wa
Formula I, Ar2 is unsubst i t ut ed phenyl or phenyl substituted with 1 to 3
substituents selected fromthe group consisting of d, F, Br, -OH, C -s

al kyl, C1_6 al kqwntr@ gﬁaupmahgﬁmgxdmfﬁlﬂé oM, Qﬁjslsmwcmﬁmoxﬁrwl..s NO2. In yet
anot her enbodi ment aﬁ &e C oundz%?f Formula I, Are is 10 substituted
phenyl. In yet 3?%‘? h%)'?f’g‘?%w @pd - ounds of Formula I, Ar 2 is
3,5- bis(trifl uor orretnhyét)mmybmbbam@toﬁn@bbmbo@rmcuilmﬁmaquﬂPye conmpounds

of Formula I, B ¥$t anot her enbodi nent of the conpounds of Formul a
I, R is aClL6 ”“fﬁb%ﬁtﬂg‘? Bf- exanpl e nethyl, ethyl, n-propyl, isopropyl,

n-butyl, sec-gutyl, fn peltaﬂother BmbeaEnt oﬂhe@oﬁ\ﬁét‘{ﬁds df'FoYrﬁEiaQW'iher
enbodi nent of the corrpoun s of Formul a hal oal kyl , for

exanpl e - CH2Cl , Unempsgtituteginheny! or@wlsube#@'teq\wt%io %ﬁ%ﬂ@ier@ﬁﬂi@ﬁﬁént of the
conpounds of Forsmh fhd groﬁ’p cbﬁslémﬁ:%i@l Fzglgl@bﬁ/@)ds au&Pm Eé%ﬁ%% -G H

- C=C- CH3, C— C- CH2CHS3 anot embodi e conpounds of
Formula I, i halpatiyl, &1 sah?kiﬂ‘kow-b% god é‘dpw th one or nore hydr oxy

gr oups, for exarrpl e Bk of detdd QJ-,Q,.E:‘SG-D(G-B)Z
In yet another enbodlﬁ@tgﬁo herﬁﬁgc%irrpou% %%ﬂrm aFO% -CN 25 or
-G _s al kyl elfe- Gubstiteied phgivipl e - CH2CN. . | n-yet - anot her errbodl ment of the

conpoundsof EOr MUl a1t yerBnalber atigasPiEd cGRBhIGE S FRRAEY A o she
- NH S(02) - CH3. Ibis(frifuorprrstimdphemibodi nent of the conpounds of Formula I, RL
s In yet ancther embodiment of the compounds of Formula |, R is H.
In yet another embodiment of the compounds of Formula I, R is a Cy.s
15 alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl. '
In yet ancther embodiment of the compounds of Formula |, R' is a Cy¢
haloalkyi, for example ~-CHxCl, -CHzF, -CHCI;, -CHF 3, -CFa. .
In yet another embodiment of the compounds of Formula |, R' is a Cz
20  alkynyl, for example -C=C-H, -C=C-CH, -C=C-CH,CHs, ete. .

In yet another embodiment of the compounds of Formula |, R"is a C1.s
alkyl substituted with one or more hydroxy groups, for example —CH,OH,
-CHyCH20H, ~CH2CH(OH)CH, or -CHoC(OH)(CHa)a.

C ' In yet another embodiment of the compounds of Formula [, R" is ~CN
25  or -C1.5 alkylene-CN, for example ~CHzCN.
~ —~In.yet another.embodiment of the compounds of Formula I, R' is -NH,.
In yet another embodiment of the compounds of Formula |, R'is
-NH-8(02)-Cs.5 alkyl, for example -NH-S(03)-CHs.
In yet ancther embodiment of the compounds of Formula I, R'is
30 -NH-C(O)-NH,. |
In yet another embodiment of the compounds of Formula 1, R is -Cu.6
alkylehe—O-C1-5 alkyl, for example -CH;OCHs. ‘
In yet another embodiment of the compounds of Formula I, R' is
-C(0)-C1.5 alkyl, for example ~C{0)-CHs or —C(O)-CHzCHa.

-7~



30 -NHC(O-NH2. In yet another enbodi nent of the conpounds of Fornmula I, Rl
Is -Cl.6 alkylene-O-d _s alkyl, for exanple -CH2OCH3. In yet another

enbodi ment of the compounds of Fornmula |, R is -C(O-C.s alkyl, for
example -C(Q) -CH3 or -C(O-CH2CH3. -7 VD 2006/ 007540 PCTI US20051023427 In
yet anot her ABWGONSH of t he corrpounds of Formula |, RLPCEUSBOSARO) -C_6
al kyl or -C(=N-OC1.6 al kyl)-Cl1.6 al kyl, for exanple -C(=N OH)-CH3,

-C(=N- OH) - CH2CH3, or -C(=N OCH3) - CH3. In yet anot her enbodi ment of the

conmpounds of Fornul a |.,, % ”@F N Cfs 6 al kyl) 2,
(0 - NH(C5. 10 a%‘ ?q dtﬁl?%é"ﬁg&m'e'hg & éb‘?\l & &@Q‘)ﬂ' hl ( C5. 10
aryl), or -C(O 2‘ @U anICE-CG(@ Hﬁlkwrcqﬁﬂ}ﬂ NP(Q}%’DPIGI n yet anot her
enbodi nent of th o C1. 6 al kyl, for
exanple -C(O) - O )‘% @%@%ﬁz% ﬁld)S v %ﬁg he"? errbodl ment of the
conpounds of Fornul a ln Yemnqtberfﬁlhwlm%tlof/ﬂ”emﬂm@@)ldﬂf Febrmuleylt R'#sor exanpl e
-CHZC(O)CI—B ot t C un nla 1, Rl
is -Cl.6 al kyI ene%e EE&% FE@N(EETE(?#%&aa )ﬁﬂ% t?@ﬂ) o0
- CH2- C( O) O CH2CHBryl)4, 5C{M)-Ne 15 alieyt) 16.1ccamyd)p o #E(D)- le‘lz,tftbleemmmmﬂta(m-wﬂz For mul a
I, RLis -Cl.6 @g&ﬁr@&g‘% NH2, --Cl.6 al kylene-C(O-NH(C1.6 a)kyl),
-Cl.6 al kyl ene- Ikyl)2 -Cl.6 al kyl ene-C(O) - NH( C6- 10
aryl),-Cl.6 al kyl endn @&Qndifet&hhodinydnt 3f thercomPbubdsabifdrmunt ICROs- N( C1. 6
al kyl)(C6. 1o ary C(O) NH2 20 In
yet anot her enboac?(%'rﬁ'eb*f g?ﬁ%5§Wﬁ%@f§%%) BI%H% J%One - NS ~N
ON O, 0,0 OO0 OH OCHB yeDartdftiérnildiddimexit diFthi cipbiuidis diHFor@iul IORGSGCM
o alkylene-C{Q)-C1.5 alkyl, for example —CH2-C(0)-CHa.
In yet another embodiment of the compounds of Formula I, R is -Cy.
alkylene-C(Q)-0O-C1. alkyl, for example —CHz-C(0)O-CH;z or
-CH2-C{0)O-CH,CHs.
i5 . In yet another embodiment of the compounds of Formula |, R'is ~C1¢
alkylene-C(O)-NHz, —C1.6 alkylene-C{O)}-NH(C1¢ alkyl), —Ci.¢
aikylene—C(O)—N(C1.a a!kyl)g, ‘“01-6 aIRYIEHE-C(O)-NH(Cs_1o aryl),—C1.s
alkylene-C(Q)-N(Cg.1p aryl)s, or —~Cy.5 alkylene-C(O)-N(C1.¢ alkyl)(Cs.10 aryl),
for-example ~CH,C(O)-NH(CH,CHs) or -CH,G(O)-NHz.
20 In yet another embodiment of the compounds of Formula |, R* is one

of:

- e ) e oo b (o o
- | 0/\\6, o, .0 , o, 0
| | H,N
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-$ WD 2006/ 007540 PCT/ 13520051023427 0O 0? CH3 HN ~-- N NcN N ;-NV N TIN-NH

NCH3. "2Z Nr CH3 O/ O 22 \N, or O~ . In yet another enbodi nent of the
conmpounds of Formula I, R2 is H |In yet another enbodi nent of the conpounds
of Formula |, RRis a C.6 5 alkyl, for exanple nethyl, ethyl, n-propyl,

| sopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl or n-hexyl. In yet

anot her enbod) edss sk t he conpounds of Formula I, R2 is ﬁ:lﬂgsz@os;dﬂ hoal kyl,
for exanple -CH2CI, -CH2F, -CHCl 2, -CHF2, -CF3. In yet anot od| ment of
t he conpounds of Forrmula I, R2 is a C2.6 10 al kynyl, for exanple -C=CGH
-CEC-CH3, -C=C-CH2CH3, etc. In yet another enbodi nent of the conpounds of

Formula |, R2Zis a ClQ al kyl substituted with one or nore hydroxy groups,
for exanple - C]—P*;S—EIBEQ—IZC]—I, -CH2CH(OH) CH3, or -CH2C(OH)(CH3)2. In yet
anot her enbodi mentyQf the corrpounds of Formula |, R2is -CN 15 or -Cl1.6

al kyl ene-CN, for exa/f%}e - CH2 C(CHS 2CN. In yet another odi nent of
t he conmpounds of_ For R2/ ‘s -C3 6 CN cycl o | en

f or-exanpl e-U. . 3 A 9@' noN&pr € 3 Noe nge of Fornul a

1, RR is -NH2. In y?j anot her gnbodi nent of ¢he conpafinds/ o rmula |, R2
s 20 NHS(02)-C1.6 & kyl, N . 6,al kylg-5(02) -G _ecal kyl jor N C6. 10
aryl)-S(Qz)-G _6 al kyl. for exarrple -l\él)—I-S(OZ )-CH3. In yet another enbodi ment
of the conpounds of Fornula I, S NH-C(O) -NH2. 9 WD 20061007540
PCT/ US2005/ 023427 N N

HN »

7(“5« s

\/N or SV
C in yet another embodiment of the compounds of Formula 1, R? is H.
' In vet another embodiment of the compounds of Formula |, R%isaCis
5 alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl.

' In yet another embodiment lof' the compounds of Formula |, R?is a C1.s

haloalkyl, for example -CH,Cl, -CHoF, -CHClp, -CHF5, -CFs.
" In yet another embodiment df the compounds of Formula I, R?is aCas

10  alkynyl, for example -C=C-H, -C=C-CHs, -C=C-CH;CHj, etc.

' In yet ancther embodiment of the compounds of Formuia |, R%is a Cy¢
alkyl substituted with one or more hydroxy groups, for example ~CH;OH,
~CH2CH>0H, -CH,;CH(OH)CHs, or -CHC{OHXCHa).

in yet another embodiment of the compounds of Formula |, R* is —CN
o 15 or-Cq5 alkylene-CN, for exampie ~CH,CN or -C(CHs)zCN.
’ In yet another embodiment of the compounds of Formula 1, R?is —Css

—C—CN
--cycloaikylene—GN—femxample-g-__L_& S

in yet another embodiment of the compounds of Formula |, R? is —NH,.
_ In yet another embodiment of the compounds of Formuia |, R2 is
20 NH-S(0,)-C1s alkyl, -N(C1.s alkyl)-S(0C2)-C1.¢ alkyl or —'-N(Cs.m aryl)-S(02)-C1.5
alkyl for example -NH-8(Oz)-CHs. '
In yet another embodiment of the compounds of Formula |, R2is
-NH-C(O)-NHa.



| r yet ~anot her -enbodi nent of the conpounds of Formula 1, R2 is -Cl1-5

al kyl ene-O-C1.6 al kyl, for exanple -CH2OCH3. In yet another enbodi nent of

t he conpounds of Forrmula 1, R2 is -C(O-Cl.6 alkyl, for exanmple -C(O) -CH3
or -C(O-CH2CH3. 5 In yet another enbodi ment of the conpounds of Forrmula I,
R is -C(=NOH)-Cl1.6,alkyl or -C(=N-OC1-6 al kyl)-Cls al kyl, for exanple

- C( =N- OH) - CHRBO 200@088H0CH) - CH2CH3, or - C(=N-OCH3) - CH3. | n yet/ussoiisiz7
enbodi ment of the conmpounds of Fornmula I, RZis -C(O-NH(Cl-6 al kyl),
-C(O=N(Cl-s alkyl)2, -C(O- NH(CGlo aryl), -C(O-N(C6-10 10 aryl)?2,

-C(O-NC1. 6 al kyl O o NH2, f le, - - NH2
ogC%O) ( NH( CHg) i %(Jgtyeéﬁ%ﬁﬁ%’% C'ﬁ\?}ﬁhecﬁ"“}ﬁ?grﬂgmﬂﬁ‘? 'gf‘%d Mhla 1, R
is -C(O -0 Cl. 6alaylyd-O-Cos alkydafmpbmmﬂé@)HﬂB@]-lB or -C(O-0CH2CH3. In yet

anot her enbodi ment of, th ounds,. of ,Formul a -Cl-s.215
al kyl ene-C(O) - CL. 6 a|'R9’PFa'?‘§{’? reent eéPES}p"&ﬂ%‘a °‘J'§°r9’é'i[a L RoBher
enbodi nent of th&(OMHMQutias fafexampadC)-.CHDri-€(0FECHeCHal kyl ene-C(O) -O-C, . 6

St mont ot S he colB YAt Sehefimert o agompouRds o Fosul Bt Baoo ol ) - N2,
% g :: ty: ene- CEP:NNBHIC . @alﬁi/"@r)ac-N@JC@aﬂ@l)'@ﬂﬁgw@b@ﬁ(‘%% -13 :'r k|>"))22 or
-C16 al kyl>/ene C(Cé? 'Nrwi)ch @T@‘Fﬁfﬁ C%;Ci—}gyxpr) %\( ﬁg? gﬁh Y '

- CH2C( O) - NH( CH2CH3)  gh ye@ﬂ%@(@)enﬂdaimérﬁoi/mb caﬁ@bhﬁds oﬁmamdlarren’c' isof the
conpounds of Fornula s one 25 of. N I- 2Z NONN O 00O OH

OCH3 O H2N /=N THPKN I"KP1 AGHED. - RO Cye afy)z, |-C§@ WFlKCMN?Wl‘) “G)-MBa0101 101
fO1 -10 VWO 2096 180112 40(HMNIC/SaRY0( €23 484, or ~C(O)-NH,, for example ~C(O)-NH,
. or ~C(O)-NH(CHs). |
A In yet another embodiment of the compounds of Formula |, R? is
-C(0)-0-C1.5 alkyl, for example -C(0)-O-CHjs or -C(0)-C-CH,CHs.
In yet another embodiment of the compounds of Formula |, R% is -Cy.s
15  alkylene-C(O)-C1.¢ alkyl, for example ~CHz-G(0)-CHs.
in yet another embodiment of the compounds of Formula l, R%is -C1q
alkylene-C({0)-0-C+.5 alkyl, for example —CH-C(0)O-CH3 or
-CH3-C(0)O-CH,CHa.
In yet another embodiment of the compounds of Formula ,R%is —C1 6
20 alkylene-C(0)-NHjz, —C1.5 alkyléne-C(O)-NH{C.s alkyl), —-C1.6
alkylene-C(Q)-N(&-s alkyl)z, —C1.5 alkylene-C(0)-NH(Cs.10 aryl),~C15
alkylene-C(0)-N{Cg.1g aryl)z, or —~C1.5 alkylene-C(0)-N(C1.s alkyl)(Cs.10 aryl),
- for example —~CHC(O)-NH(CH,CH3} or —CH;C(O)-NH..
(-J In yet another embodiment of the compounds of Formula |, R?is one
25 of.
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01l CHB HNNHNNNHNaNCH3 "2Z NNICHB OOO0OO ii 0, M:,:-N, or {r
“in ye t another embodi ment of the conpounds of Fornula 1, R3 |s a Cl 6 i
al kyl, for exanple nethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
t- butyI 5 n-pentyl, or n-hexyI. In yet another enbodinent of the conpounds
of Fornula In yet anot her enbodi nent of th unds of
Formula I, gz)z:&zﬁ/dgsztg' al kyl, for exanple nethyl, ethyl el,(rg]r(?@ WM”

i sopr.opyl, n-butyl, sec- butyI t-butyl, n-pentyl, or n-hexyi. 10 In . yet
anot her  enbodi ment  of the conpounds of Formula 1, R4 is C3.6 cycloal kyl,
for exanple cyclﬁs , cyclobutyl, cyclopentyl, or cyclohexyl. In yet
anot her enbodi men¥= ——chg conpounds of Fornmula 1, R4 is C3.6

het er ocycl oal kyl Hﬁor exanpl e pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophen tetrahy o yranyl azetidinyl, nnrpholin

pi perazinyl, or plperl Nanot her enbalfi nen t he

conpounds of Fo Hs f engi m dazo) yl,
benzof ur anyl , benz | ophenyl furany [ H3i soqui , - PWr azi nyl ,
pyridinyl, pyrim d| yrroI I qU| nol , ui noxgl i nyl, q azol i nyl,
t hi ophenyl, isoxazol yI t'riazo yI "thiazolyl, or 20 thiadiazolyl.’  In yet
anot her enbodi nent of the corrpounds Forrml al R4is Ceao aryl, for
exanpl e phenyl or ht hyl. .1n yet a @er enbodi ment of the corrpounds of
Formula I, R4|sC acyl for e -C(O CH3, -C(O CHCH3,
C(O)CHZCHZCHS CH3)3, or-C(OCH2CH(CH3)2. 11 WO
2006/ 007540 PCT/ USZ?% 4?3 aMot her enbodi nent of the conpounds of
FormJIaI,R4|50610 \/N SV

(\"“; In yet another embodiment of the compounds of Formuia 1, R¥isaCis

alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
5 n-pentyl, or n-hexyl,

In yet another embodiment of the compounds of Formula 1, R* is H.

In yet another embodiment of the compounds of Formula i, R*is C15
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl.

10 In yet another embodiment of the compounds of Formula |, R*is Cas
' cycloalkyl, for example cyclopropyl, cyciobutyl, cyclopentyl, or cyclohexyi.
n yst another embodiment of the compounds of Formula 1, R*is Cag
heterocycloalkyl, for example pyrrolidinyl, tetrahydrofuranyl,
' tetrahydrothiophenyl, tetrahydropyranyl, azetidinyl, morpholinyl, piperazinyl, or
(™ 15  piperidinyl. ‘
in yet another embodiment of the compounds of Formula |, R*is Cs.12
heteroaryl, for example benzimidazolyl, benzofuranyl, benzothiophenyl,
fUranyl, ndolyl, isogainoiyl; pyrazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl,

quinoxalinyl, quinazolinyl, thiophenyl, isoxazolyl, triazolyl, thiazolyl, or
20 thiadiazolyl. .
In yet another embodiment of the compounds of Formula 1, R*is Ceio
aryl, for example phenyl or naphthyl.
In yet another embodiment of the compounds of Formula I, R* is Cyg
acyl, for example —C(O)CHg, -C(O)CHzCHa, -C(O)CH,CHzCHa,
25 -C(O)CH(CHa)z, -C(O)C(CHa)s, or -C(O)CHCH(CHs)a.

-11 -



aroyl, for exanple benzoyl or naphthoyl. In yet another enbodi ment of the
conpounds of Formula I, R4 is Cl-6 alkylsulfonyl, for exanple -S(02)CH3 or
-S(02) CH2CH3. 5 In yet another enbodi nent of the conpounds of Fornula |, R4
Is C6.10 arylsulfonyl, for exanple -S(02)-phenyl or -S(02)-naphthyl. In yet
anot her enbBHi2A¥MP734¢ the compounds of Formula |, R6 is BQIUSRHSYBM2Tanot her
enbodi nent of the conmpounds of Fornula I, RS is Cl1 alkyl, for exanple

nmet hyl , ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl, 10

n-pentyl, or n-hexyl, Jd aﬁ%eﬁ%@fﬂﬂﬁ)eﬁt’@?ﬁ% ﬁﬁﬁﬁoﬁﬁsb{ﬂﬁo i EW%FE{%I Formul a

I, R6is H In yet another e diment o e conmpounds or mu , R6 is
Cl.6 al kyl, forrekdapexamnie hgnzoykarmaphthaylor opyl , i sopropyl, n-butyl,

sec-butyl, t-butyl, ; - I =Talos di ment of

t he conpounds of Forw[}feg%P?t%%erﬁéo@-gw&ec@aé%ﬁ?w or e@ir Wee@%ﬁ opropyl ,
cycl obuéyl ,fc;éclaﬂqy?nﬁ?ﬂxl. for exeyrplieoh {3 CH or -B40,)8aCher enbod: ment of ht Eel
conpounds of For nmu r 4Qr ~nNapht hyl .
In yet anot har emogﬁnﬁgﬁgq%t#jéﬁ?ﬁﬁﬁ%@u%me %&@%ﬁgﬁiwxiRs?#G-1°zo In yet
anot her enbodi mantsulfonylhfer examue RS0 HphEoylon-8(P.)-nBphthgl. G -6  al kyl, for
exanpl e nethyl, et hyII

s | ] r,0 - - 5. L,- butyl,
n-pentyl, and n- hexy|“.Ve?ﬁgéfg%y%{ﬂ%‘%di'ﬁgme%d‘me'%% of E@rﬁ&"@%&ﬁdé of Formul a
|, each R7, toget hein ysit ahothéreensodirnentadf tva dompuuinds of Fermnwa b RSliw@g; at t ached,
forma C3-6 1S -V 25 cveclpal kyl rin f or . exanpl Y OF Ny not her
enbodt ment of | ¢ AV, G soRaE e M, Pl o rr P PERE. iyt Sto-iba! Fhyh
enbodi nent af t hepentyyouwrtsxybf Fornula |, R8 is CL.6- alkyl, .for exanple
met hyl, ethyl, n-propyl, i ropyl . n-b | , sec- hut t-b ., ., n-pentyl,
ap - hexyl . 11200 B A ST OBt S iosencs PLFYBIBhR . enbod et
olv--gt Ihe conpounds  of IEcyléﬂwhc&hér,enﬂfodirﬁent:‘dlrhh%(&%po@hdﬁoﬁrdﬁlyﬂkule? h;ﬂ@@cﬁe |
-S(02)-C1. - N( C6. 10 -S((D2)-C1. 6
?NH}/ S% 02§ ) C?—IS aayl?}or%xar?ur)le ngec’ggyl, eth)%f X—p)ropyf, gsop)ropy, n—butﬁ, sélc-but{f)l,rt-gtﬁﬁfm ©
n-pentyl, or n-hexyl. '
15 In yet another embodiment of the compounds of Formula |, R8is Casg
 cycloalkyl, for example cyclopropyi, cyclobutyl, cyclopentyl, or cyclohexyl.
in yet another embodiment of the compounds of Formula |, R® is Ce.10
aryl, for example phenyl or naphthyl.
In yet another embodiment of the compounds of Formula I, R is H.
20 In yet another embodiment of the compounds of Formula |, R” is C15
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, and n-hexyl.
In yet another embodiment of the compounds of Formula |, each R’
Y together with the carbon atom to which they are shown attached, form a Cag

o | R s S5
f T O
25 cycloalkyl ring, for example K - ) 6 5 OF g

- In yet another embodiment of the compounds of Formula |, R®is H.
In yet another embodiment of the compounds of Formula |, R%is C1.5-
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyi, seé—butyl, t-butyl,
n-pentyl, and n-hexyl.
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In yet another enbodi nent of the conpounds of Formula I, Reis 5
-NHS(02)-C6. 10 aryl, -N(CL.5 al kyl)-S(02)-Com aryl or -N(C6.10
aryl)-S(Q2)-C6lo aryl, for exanple -NH S(02)-phenyl or -NH S(02)-4-

met hyl phenyl . In yet another enbodi nent of the corrpounds of Formula I, R8 is

-NH- (O - C1. 5\@ Jﬁ%déooﬁtaﬁ'( Cl.6 alkyl)-C(OQ-Cl-6 alkyl or- gclﬁs&?%ggsm

aryl)-C(O-C1 for example -NHS(02)-CH3. Iny

enbodi ment of the corrpounds of Formula 1, R6is -NHC(O-C6.1D aryl,
-N(C1-6 alkyl)-C(O-C6-10 aryl or -N(C6.10 aryl)-C(O-C6.10 aryl, for
exanpl e - NH C( O) - pheny lin get ardtheCe@podiment bfijik phrmpyiindsis Formylatl, Rhist her

enbodi nent of the

al kyl, for exanpl e’%is%kﬁye 1é“'inol{yn'er ﬁbﬁﬁégf‘ﬁ&%ﬁg%ﬁ?%&% of
Formula I, R8 is aall@lfcﬁ*emlﬁpjd ~-NHiBER)Otsed Wi th one or nore hydroxy groups,
for exanpl e -CH20H, CH 20 I n yet
anot hgrme)nbodi ment of WM&%@%&%%?ﬁ&m%%%% 'ﬁ 'ﬁet ano%/her
_em(()(cj:llngngl EI” ';Hle_-bwﬂﬁ(ﬂiﬁgd}a.wérquﬁ(tmkalHyl)—Si@;)lr-Gsl mHHikoE -N(C1-5 al kvl) 2,
TNK G35 eyl oni kyTYCaingrdstoniGay fih o arpie NS e sE RIS 10
aryl), or -N(G.g rﬁgmyipaéflgyl )(Cl s al kyl). 25 In yet another embodi ment of

t he conpounds of FOHTU Rg‘ E{ % (ﬁr%er enh ment of th&
conp- ounds_of Fornul a grpthegem Od'BfleES/?ﬂh?B? EQ‘HH% HEFW?I' eBhyl
n-propyl, isopropyNH- ocdiatwa alkweﬁt(cbwadkyi)-(ccc?@walkyl arp%ﬂsxqba?@rcw)f(%yl I'n

yet anot her enbodi nent of the con&oun s of Fornula | 10 30 aryl,
for exanple ph@nyla”ﬁ’”%&ﬁﬁ‘inﬁk‘?l NH Oyﬂlpranot her enbodi nent of the conpounds

of Fornula I, each R9 lﬁé’r’él%ﬁ%r%b@dlﬁﬁﬁtéﬂthé Qétﬁgon.%{d@r&fF@rm\zh]h(ﬂRq!Bey are
sho@ att ached forma 3 WO 2006/ 007540 PCT1US2005/ 023427

het erocycl oal kyl rNRgC(Qdrs-1e RNy Qhfrars 2BhET of - NI, - N~ or In yet
anot her enbodi ment_pgg, xmym@'zmpgpgfarﬁffoFeﬁM@ k- c)yzojiiheu%(i@} =NHldtoyat
anot her enbodi nent of th oun For mul a i's
methylphenyi.
15 : In yet another embodiment of the compounds of Formula |, R® is -Cy.g
alkylene-0-C 5 alkyl , for example -QH:OCHs.
In yet another embodiment of the bompounds of Formula l, R®is a Cy.s
alkyl substituted with one or more hydroxy groups, for exampie ~CH20H, .
~-CH2CHZ2O0H, -CHaCH({OH)CH3, or -CH,C(OH){CHa)s.
20 In yet another embodiment of the compounds of Formula |, R® is —<CN.
'In yet ancther embodiment of the compounds of Formula I, R® is ~NHa,
-N(C1-5 alkyl)z, -NH(C1.5 alkyl), -N{Cg-10 aryl)z, -NH(Cs-10 aryl), -N(Cz6
cycloalkyl)z, -NH(Cs. cycloatkyt), -N(C1.s alkyl){(Ce.10 aryl), -N(C1.
cycloalkyl}(Cs.10 aryl), or -N(C15 cycloalkyl)(C1.s alkyl).

™
_

O

- 25 In yet another embodiment of the compounds of Formula 1, R® is H.
In_yet another embodiment of the compounds.of Formula |, R® is C15

altkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl.
In yet another embodiment of the compounds of Formuia I, R® is Cg.g
30 aryl, for exampie phenyl or naphthyl. ‘
In yet another embodiment of the compounds of Formula |, each R®
together with the nitrogen atom to which they are shown attached, form a C1s
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5 -8(02)-. In yet another enbodi nent of the conpounds of Fornmula 1, Y is
-CH2-. In yet another enbodi nent of the conpounds of Forrmula 1, Y is -0 In
yet anot her enbodi ment of the conpounds of Formula 1, Yis -NH-CO)-,
-N(Cis alkyl)-C(O-, or-N(C6_10 aryl)-C(O-, for exanple 10 -N(H-C(O) -

- N( CH3) - C( Gve,2081007sh phenyl ) “C(O)-. In yet anot her enbo%ﬁﬁ%&on%zsh%e
conpounds of Formula I, Zis -CH2-. In yet another enbodi nent of the
conmpounds of Formula I, Zis -C(Cl_s alkyl)2 or -CH(CL. alkyl), for exanple
-C(CH3)2- or -CH(CH3)-. In yet another enbodi nent of the corrpounds of

Formula |, Zis -NH- 15 I n yet anot her enbodi nent of Nﬂ %—1 s of
Formula 1, Z isy X| 0 -. In yet
anot her enbodi rrent 0 '?Jﬁ’e L@%g%df pl@Flg[rﬁr:\bfl%ﬂgég%g -N(Ce 10 aryl)-,
for exanple -N(phenyl - or - aph hyl y-. ~n yet anot her enbodi nent of the
conpounds of Fogmh . SZ6NIn ygt another enbodi nent of the
conpounds of Fo N yet\an her enbodi ment of the conpounds
of Formula I, nis 1. ’I n yet ariOQIh enbodi ment of the conmpounds of Fornul a
I, nis 2. In still Qtetamthhmmlmmmdmtrcémacdmm)mdsrpbmmua)f XAs(Or. | have

Mot el o boon"9: R ShYetghdher bttt of B comrclinfR of oyt &% T° L4 b

2006/ 007540 PCTLS4ERP05/ 023427 Conmpound R2°N-CN 0 2 O-CN O
In yet another embodiment of the compounds of Formula 1, Y is ~CHx-. .
In yet another embodiment of the compounts of Formula |, Y is ~O-.
In yet another embodiment of the compounds of Formula 1, Y is
-N(H)-C(O)-, -N(C. alkyl)-C(O}-, or -N{(Cs.1g aryl)-C(O)-, for example
10 -N{H)-C(O)-, -N(CH;)-C(O})-, or -N{phenyl)-C(O)-.
in yet another embodiment of the compounds of Formula |, Z is ~CHo-.

Y
N

In yet another embodiment of the compounds of Formuia |, Z is -C(C1.5
alkyl); or —CH(C 1.5 alkyl}, for example —C(CHs)z- or —CH(CHs3)-. |
in yet another embodiment of the compounds of Formula |, Z is —NH-.
16 In yet another embodiment of thg compounds of Formula |, Z is -N(C1.5
alkyl)-, for example ~N(CHa)- or ~N(CH,CHa)-. '
in yet anofhervembodiment of the compounds of Formula I, Z is -N(Cs.
1o aryl)-, for example —N{phenyl)- or ~N(naphthyl})-. :
in yet another embodiment of the compounds of Formula |, Z is —O-.
20 In yet another embodiment of the compounds of Formula 1, nis 0.
LJ\ In yet another embodiment of the compounds of Formula I, n is 1.
In yet another embodiment of the compounds of Formula |, nis 2.
In stilt yet another embodiment, the compounds of Formula | have the
following structure 1B:

1 2 :
RyoR CF3

ket CF3

CH
oy 3

U
wherein each of R' and R? are as shown in the following Table I:
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1 0H 3
-1-0- - - C( O) =NH2

'z NyNH HCH3 0 z Cant /-
N6 CH NON N 7 -CNN 8 -C(O-0O CH3 2~
“—' ~N N

NI UN 9 -CNO N

NNH - CH2C(OH) (CH3)2 0 -N 12 - CH2OH N
2006/ 007540 PCT/ 1JS2005/ 023427 Conpound R R -NN 13 a 'N - CH2OCH3 N 14

-CH20CH3 ~N  wa200tloo7540

PCT/US2005/023427

Compound R" R®
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JO In still an additional enbodinent, the present invention is directed to a
nmet hod of treating a disease (or disorder or condition) in a patient in need
of -20 WD 2006/ 007540 PCT/ US20051023427 such treatnment, wherein the

di sease is selected fromthe group consisting of: (1) respiratory di seases
(e.g., chroRbQudeisegli sease, bronchitis, pneurmonia, asthffs,@shSigy. cough
and bronchospasm, (2) inflamuatory di seases (e.g., arthrltls ané
psoriasis), (3) skin disorders (e.g., atopic dermatitis and contact 5
dermatitis), (4)_ophthal nal ogical disorders (e.qg., retinitis, ocular

hypert ensi on nCarapawadt s), (5)Rcentra nervoustysten1conditions, such as
depressions (e—g——feurothe—depreagjonr—anxiet+es—{e~g— general anxiety,
soci al anxietyjand panic gnxiet dlBorders) phobi as (e.d., social phobia),
and bi pol ar di sorder53 (6) {addlct H(e g., at®hoH,deperjdence and
psychoacti ve spbstance abudge), 10/(7) epilepsy, (8) nociception, (9)
psychosis, (10) schizophreria, (1® Al zheiner's disease, {(12) AIDS rel ated
dermentia, (13)[Towne™ S di S§ase, /xEmpss relrated dirsordersi(e. (14) g., post
traumati c strepgs dlsorder) ( 5)Nob ive/ conpul sive disqrders, (16) eating

di sorders (e.g}, bulS4nia,. gnor ?, r viosa -afflN-BHrgdeat ijng) , (17) sleep

di sorders, (18) mani a, (19) 15 pr nstrjual syndronme, (20) gastrointestina
di sorders (e.gL, irritablejbowel “Ysyndragne, Crohn's diseage, colitis, and
enesis), (21) atherosclerogls, (QEFN fibrosing disorders (e.g., pulnmonary
fibrosis), (23 obeg;ty, 24?% 'MH dlabet 35§§ pain rel ated di sorders
(e.qg., headacgrs, °h” as m grain ndur opa P post - operative pain
and chroni c .pal n syndrones}, (26) 20 bl gdder and genltourlnary di sorders
(e.g., interstjitial-cystitis and urlnarv incantinence) (127) emesis (e.g.,
c@JnDtherapy iInduced (e.g., |ndudEﬁbe ci splatin, doxorubicin, and taxane),
radi ation-induced, mgtion $i Cke huethanol-ingqu, and jpost operative
nausea and voniting), and (28) naffsea, |conprising adminigtering to the
patient an efflective amouny of atQOl east jone 25 (e.g., one)} conpound of
Forrmula | or pharnmaceuttat-ty pptalf-e—satt—andf-or=sgl vate thereof. In
still an additji.onal enbodifreny, \theipregent invention is directed to a

nmet hod of tredting &7di sease r‘ﬁb@@ﬁder or co#BH4 i on) i% a patient in need
of such treatinent, wherei h the dlfseaselis selected fromthe group

consi sting of: 0

/=N
NN |
58 77/NH -C(=N-OCH3)-CHzCH3
/ _
59 “NHC(0)CHs \e
N il
o N—~ =N
.N/ \
60 H %N _NH
O
_~ﬁ )
61 c"z. NH H
0

in still an additionai embodiment, the present invention is directed to a
method of treating a disease (or disorder or condition) in a patient in need of
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30 respiratory diseases (e.g., cough), depression, anxiety, phobia, bipolar
di sorder, al cohol dependence, psychoactive substance abuse, nociception,
psychosi s, schizophrenia, stress related disorders, obsessive/conpul sive

di sorder, bulima, anorexia nervosa, binge eating, sleep disorders, nmania,

premenst r uajy gastrointestinal disorders, obesit | at ed
-21 WD 2006/ 007540%I US2005/ 023427 disorders (e.g., gédﬂéggﬁ”é@z{%uch as
m grai nes, neuropathic pain, post- operative pain, and chronic pain

syndrones), bl adder disorders, genitourinary disorders, enesis and nausea,
conpri si ng adm rsush geatment,oviidnain plag diecdseanselediéad bbmibe @rmxprﬂonektirag oit east one

comound of For 1 ckirbn ABLIRee Ui eal L ke Hudese Nkl BlL AR o ol vate

thereof. In stil Iona r'esen also is
directed to a msthha] atiérgyraaghagd drafickespsem{ o@)mfbnnﬁatnr)m;secasasl (&.g.on)

wherein there i r in apatient in
need of such + PEAMECHRY PRI (o SAAReRRE G BoRE bR Ard Pl

eL fective anﬁlulntdenﬁatais) ,1@) bpiatﬂ?lrrmlngclﬁabmpoudalck {efg. Fetimitid a:chlaohy;mertens:on

phar maceuti ca pt sa nd/ or _sol vat

Paa  onal - enbodPGAErac. (5ol WG SrOions. SHEr 28<Ba=sENS et hod
of treating ast gg, nemcaepmwsmaanﬂamsqsgl cgaaeraaamuaw @ftial afdegangnd pain
rel ated disorders jn % Q ed of ﬁﬁﬁ’g g cc&%rlsmg

adni ni stering tBa'E"ﬁé'”ﬁ‘Sy PR %{ﬁ @? (&8 & OBR). &1 bé%é”?r d€Te ormpound
of Fornula I or @sﬁhﬁﬁm@ Iﬂ@bﬁddaﬁé‘r@ah@é)bm p&jchoadtile QUbStahMAsRuse), her eof .

In still an addItIO I ment $esent i nvention al so |s di rect ed

to a method18f {9 q?’?ﬁ} éﬁk%?%cepa%r@ée ¥oRosisn (1A sghizeRIreRaght in a patient
in. 20 need of a%emﬁér%adlmb @mmmslragtea%mynﬁée(13)srome*sm$séaaél ent an

eb‘\vectlve anount of at ne conpound of For

nmul a
phar maceut i cal | {149 &FesR %ﬂﬁ %gQ‘&P’tde%/%rrp%t)ir%‘é{f@‘q%ﬁ@sééifsorqq{):s(ﬂf’] | an
addi ti onal e”bogbé‘,%ive/do%u%%%rdérm?@ Leafmfa@@rdbﬁs @i em}n% dnBreidet hod

for antagoni zing an effect of Subst ancé a neurokinin-125 receptor

site in a patieReVPa ARG Ringe e@U@Qﬁ {12 slepprlisordaspp 18 mﬁj"%dﬁﬁhl stering to
the patient 45t b%ﬁ%ns&ﬂﬁl éﬁrﬁ&ﬂ%ﬁ#ﬂ"%@f gdé%mésﬂnél d¥orde® '@éb”@rﬁ%‘é 5l Y
accept abl e salt and/or solvate thereof

syndrome, Crohn's dlsease colitis, and emesus) (21) atherosclerosis, (22)

fibrosing disorders (e.g., pulmonary frbrosns), (23) obesity, (24) Type ll

diabetes, (25) pain related discrders (e.g., headaches, such as migraines,

neuropathic pain, post-operative pain, and chronic pain syndromes), (26)

20 bladder and genitourinary disorders (e.g., inter§titial cystitis and urinary
incontinence), (27) emesis (e.g., chemotherapy-induced (e.g., induced by
cisplatin, doxorubicin, and taxane), radiation-induced, motion sickness,

~ ethanol-induced, and post operative nausea and vomiting), and (28) nausea,
e comprising administering to the patient an effective amount of at least one

25 (e.g.,cne) cofnpoun,d of Formuia | or a pharmaceutically acceptable salt

and/or solvate thereof. .

~ Instillan additional embodiment, the present invention is directed to a
metﬁod of treating a disease (or disorder or condition) in a patient in need of
such freatment, wherein the disease is selected from the group consistiﬁg of:

30 respiratory diseases (e.g., cough), depression, anxiety, phobia, bipolar
diéorder, alcohol dependence, psychoactive substance abuse, nociception,
psychbsis, schizophrenia, stress related disorders, obsessive/compulsive
disorder, bulimia, anorexia nervosa, binge eating, 'sleep disorders, mania,

premenstrual syndrome, gastrointestinal disorders, obesity, pain related

-24-



In still an additional enbodinent, the present invention also is directed

to a nethod for the blockade of NK1 receptors in a patient in need of such
30 treatnent, conprising adnmnistering to the patient at |east one conpound
of Formula | or .a. pharnaceutically acceptable salt and/or solvate

t hereof . | ngloishdsatss@ddi tional enbodi nent, the present Q’%Zr %m%ﬂ ﬂ% ois
directed to a nethod for treating depression and/or anxi f@g& Watient in
need of such treatnment conprising adnmnistering to the patient an effective
amount of one -22 WD 2006/ 007540 PCT/ US20051023427 or nore conpounds of
Formula | or a pisardess(sg.| beddaghes; segt abinigrainés, naorbpathic amhvpﬁee thereof, in
conbi nation with an ﬁ?{’em%ﬂ amount. of ssant agents

and/ or one or HBP%"BQ 2l Wor&agﬂl{lgyncfrﬁmgfz P{n&ge'r ‘ﬁﬁ%ﬁjﬂ gn' CUREYYi ment ,
the present inveisbrders, @vesis snddiauees edmplising admirdstbne tafthe petidritag an NKi

t di at ' d d
of “stich ¢ reat meATeRR AN 8 ot AR i tarmheyri oF Fommaiahet & phefioeiliay e
anount of ong Oacdﬁpt@l@mmom‘atd:memfa | or a phar naceutlcal |y
I n._conbi nat,ion Wt ef fective

accept abl e salt and/ oI vgé F"g’P

anount of one or P@@ ‘U%“ grbediment. tag presri myantign @ Pés etedssRy s ) .
In still an addtdé Mod%@dtnﬁ@@ﬂ;seéé’@(o%%ﬁ@é?otébfﬁl‘ttdn?ﬁrhéie‘?rpthbﬁe gi rected
to a nethod of treati n&lﬁdep ession and/or anxiety in a patjent in need of

such treat ment TGRAFRASCEIRRIGALIAR HSPEFYSRECISIOP fea Bﬁ’(‘q’rér‘ﬂ "%‘?f‘ ¥r9uslt i ve anount
of one or rmretre&mﬁu@ampﬂézngaamﬂ.éeﬁng%tﬁ’e I BA ebétkaldnouneseRt abl e sal t
and/or 15 solvate thereof, in conmbination with an effective amunt of one or

more sel eci® veleagianegiampougd of Brayls hona pharmaceyiically aggepiaiia saftangyor
enbodi ment, thesd}\r, S Bredfnvention also is directed to a nethod of treating

aQ NK1 receptor | ated di sease (or disorder or condition) in a patient in
need of such treat nehﬁt"bmrﬂﬂfﬂ'%‘?ﬂ%e@i@ﬁﬁlme@i &ha prgser Inentipe ajsads difrcteth
effective amoung, é)ﬁne%d'o?ﬁééu %ué:é%{ ba%sl; Pﬁé a?axnetlﬁ%
pharmaceutical ly accept abl' e /or sol vat e er eo i n conbination with

at |east one té¢richpadnain @b‘t’é@dd@‘r@ﬂd@@tlé@ ratign i ﬁee@pbwhdcﬁ@mmﬁ ng of f,
other types, Ofcé}mlshﬁ%ﬁ:ﬁﬁl%teﬂﬁ 90R p%rtz?nt(@ Q‘Lecta%&ﬁﬁﬁﬁ%?ﬁaa%r%gom st's

ot her than t ose according to Fornula resent 1 nvention)
prost anoi ds, . Hi carerapdsfl Foanyal agaphamaceutioady emap@ame saltand/en solimi st s,
dopam ne receptmg_.re%gom sts, -

In still an additional emb.odiment,‘the present invention aiso is directed
to a method of treating emesis, depression, anxiety and cough in a patient in
20 need of such treatment comprising administering to the patient an effective
amount of at least one compound of Formula | or a pharmaceuticaily
acceptable salt and/or solvate thereof.
in still an additional embodiment, the present invention also is directed

/(ﬂ—.\\
i
S

- . to a method for antagonizing an effect of a Substance P at a neurokinin-1
25 recepior site in a patient in need of such treatment, comprising administering
to the patient at least one compound of Formula | or a pharmaceutically
acceptable salt and/or solvate thereof. | .
In still an additional .embo'diment, the present invention also is directed
~ to a method for the blockade of NK, receptors in a patient in need of such
' 30 treatment, comprising adminisiering to the patient at least one compound of
Formula | ora pharmaceutically acceptable sait and/or solvate thereof.
In still an additional embodiment, the present invention also is directed
to'a method for treating depression and/or anxiety in a patient in need of such
treatment comprising administering to the patient an effective amount of one

.



mel anocortin receptor agonists, endothelin receptor antagonists, endothelin
converting enzyne inhibitors, angiotensin Il receptor antagonists,

angi otensin converting enzyme inhibitors, neutral netall oendopepti dase

I nhibitors, ETA antagonists, renin inhibitors, serotonin 5-HT3 receptor

ant agoni st syg8edgiersad ondansetron), serotonin 5-HT20 r egpphRioode3M7St S,

noci ceptin receptor agonists, glucocorticoids (e.g., dexanethasone), rho

ki nase inhibitors, potassiun1channe| nodul at ors and i nhi bitors of ‘

mul ti-drug resistance protein . -23 WO 2006/007540 PCT/ US2005/ 023427 I n
yet an addit i on&l MeHHEATRRHIAS @ﬁ@mtﬂ%éﬂ’tﬁ phargiassuticaliyreceptable sall apdiest hod f or

treating an NKlgsgR&leah&@of iP@MASndtRh villhSAT SHRICtRS aR@istiol RS br idréantRat i ent in
need of such treatnment conprising admnistering to the patient an effective

amount of a confeRsasaTt apBriEangd/or ogs oLMBIRA R IIALY 838Nt 5 acceptabl e sal't

and/ or sol vate ther egfgtjliiaR aﬁ@'ﬂghél%Hb%Blrﬁérﬁ h@prds8AShveltiBn alddas apstisd ¢ agent
sel ected fromthe group consistin . prostanoi ds, such as rostagl andi n

El ; a-adrenebgi t,O@Qﬁﬁh%ﬁ%ftreélt!%afagmpf@ﬁﬂﬂrmﬁdﬁﬁe%@?ﬁ‘ﬁﬁ@f disgislsh AT ne recept or
agonlsts such
R e S

| osartan, irbesartan, artan an ant agoni
bosentan and ABthegmfientan effestiveamortdf oae eperere cempaugaiot Fermudatar as

ondansetro ne rrboah%%ﬁ?w ol gﬁatbléé‘eﬂth?rﬁﬁor SORERRERAP %Eomblﬂaﬁ'ﬁ\g@p  or

addi ti onal lon also i s |rectedt
treating an NKlaneﬂetatwe@rrmtmbafwe(mrma:teseledwe serotovindeuiteks inhibitars 15 pati ent

I n need of %lch,.égﬁﬁ,fent conprising admnistering to the patient an
ef fective am)un at” | east one conpound of Forrmula | or a pharmaceutically

acceptabl e salt and/lnrstm;ahaddlﬁortdhemoﬂimeinh toopiesesitingmtion elsoandieddtett | ve
af{zgum of at Aq f t

S . fr nsi sting
of : ot her types%o# "‘%&fdr eg'{e:"% 'ﬁj&efn?&gj Scf@{a%g%‘aj@,a goﬁé{%ﬁr@ ?é@sﬁg%or

agoni sts, ser ot reatmeht ebr8pnisirgestnainistening g thegiatientser effentiven afbotiitaf onecept or

mor T drug.r esporaSTREpat aPESRR (o Rt GRHoaR feRRBEe Bl e
i nvention aiso salvate tlesesfdintcondinatien kit ahaffettiveedmogt efrese er mpsusea and/ or
vom t '. ng ih a pgetlécgir\}% s'eFBtgnEi\ﬁ geu%{ake inhibitors.

in yet an additional embodiment, the present invention also is directed

such as

to a method of treating an NK; receptor mediated disease (or disorder or
condition) in a patient in need of such treatment comprising administering to
20 the patient an effective amount of at least one compound of ijmula lora
pharmaceutically acceptable salt and/or soivate thereof, in combination with at
Teast one therapeutic agent selected from the group consisting of. other types
» of NK; receptor antagonists (e.g., NK; receptor antagonists other than those
o according to Formula | of the present invention), prostanoids, H; receptor
25 antagonists, c-adrenergic receptof agonists, dopamine receptor agonists,
——-melanocartin receptor agonists, endothelin receptor éntagonists, endothelin
conVeﬁing enzyme inhibitors, angiotensin 1l receptor antagonists, angiotensin
converting enzyme inhibitors, neutral metalloendopeptidase inhibitors, ETa
antagonists, renin inhibitors, serotonin 5-HT3 receptor antagonists (e.g.,
30 ondansetron), serctonin 5-HT,. receptor agonists, hociceptin receptor
' agonists, glucocorticoids {(e.9., dexamethasdne), rho kinase inhibitors,
potassium channel modulators and inhibitors of multi-drug resistance protein
5.
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25 such treatment conprising admnistering to the patient an effective
anount of at | east

one- conpound- of - For nul a-1 - or - a- phar - naceuti cal i y-acceptabl e salt and/or
solvate thereof, in conmbination with an effective anount of at |east one

serotoni n 5- kJs$do868840" antagoni st (e.g., ondansetron) apg.ggézlogg‘gll_‘&qst one

gl ucocorticoid (e.g., dexanethasone). 30 In still yet an a

enbodi ment, the present invention also is directed to a kit conprising, in
separate containers in a single package, pharnmaceutical conpositions for
use i n conbination to lhiyedén addifidfibl embedithent, tEinvaition adiode dectédto ali sor der

or condition), wherein .o ont ai,ner_c i, ses har jmaceuti cal . conposition
conprising an eff E‘E‘f’\"@é"’aﬁ%{ﬂﬁ'ﬁ E*'{)’f'\ﬂ/g1 "E%(%EEGHEG??4 Orlg'sﬁﬁ%iﬁb'é?'ﬁfgtﬁﬂﬁ‘ a
PCT/ US2005/ 02342 7patizht fronesadl of sLichotreaimphiccomasieinyiadiadinistedng apthalpatiestaint and/ or

sol vate thereof, | har eutical l ce |l e carrier,.and wherein, a
separate containe #ecgts?r%mf’é'ﬂggff Wﬁﬂggﬁ'% rg@ﬁaaﬁq; rWF’Bﬂm[’E’B{P?‘bri si ng

anot her t her apgut aceptadisnsali andiorRbiaiEathenbf, teddmbisatioaniittdetbhéer, the

t herapeuti c agent, bel ng.S sel.ected fromthe lg)r oug. fonsij.sti nagp%i SSRI s,
other types of niherape B‘f’ ggent sRealge fioat & I STORRBH, of: prost geh as

ant agoni sts, a- adsepRERNIN BT PAdEnerdie AQGbAILS, sitARRPHRAIAAAE hdsyREONi sts,
mel anocortin receptor _Egonl sts, endothelin receptor antagonists, endothelin
converting enzyrredq'ﬂ_?m' f%?ﬁgf,OF_agwt_&tSéﬁgﬁﬁameP aroigenaindhi st s, _

angi ot ensi N convegthdthifs 28008 ak MbaRbh, Afbdsarldh, VaYAKM antBéatdeasigpBaRt | dase

I nhi bitors, ETA antagonists, renin inhibitors, serotonin 5-HT3 receptor

ant agoni sts, r ABRINISS. Sk ap bessittan angORT-$2¢; serplepingsiis FecerbEpt or

agoni sts, gl ucocodtagiiifls, such s bh@aatrbRtinkl JiRiotortiB@l8ScH®s channel
modul;ators and inhibitors of multi-drug resistance protein 5. In still yet
an additional enb¥U@MEHESORRe present invention also is 15 directed to a

Kit comprising, in sepayéi sRftioRNGhSodiferdt t?ng’?ﬂ}e‘ﬁti&i‘ﬁiéé%edired%he{o@_cem I cal
conpositions for use in conbination to treat depression and/or anxiety,
wher ei n one cont aNpigPd EyrHRAtIRE an MKy adinted dispasa (or dispisies Pt euWitisbiimra si ng an
cbtopyaby o nolf Rl RIERELI LGB By SarBIBUR B Wl ar )
carrier, and wher%ﬁeﬁ’si‘f%a@@wr%ﬁble@ﬁrﬂn&iqﬁ}mpoﬁﬁﬁgﬁfr fFayeniial orgnpliarmeeeiticatyl
conposi tion conprigbRdpaaitEnbfieR6IFSE Iredd R tonitindlion with an effective
amount of at least one therapeutic agent selected from the group consisting
of: other types of NK; receptor antagonists, SSRls, dopamine receptor
20 agonists, serotonin 5-HT; receptor antagonists, serotonin 5-HTx receptor
agonists, nociceptin receptor agonists, glucocorticoids and inhibitors of multi-
drug resistance protein 5.
— ‘ In yet an additional embodiment, the invention also is directed to a ‘
e method for treating emesis, nausea and/or vomiting in a patient in need of
25 such treatment comprising administéring to the patient an effective amount of
:—mmat—leas-t—ene—eempeund-»ele-ormula—l-er- a-pharmaceutically-acceptable salt
and/or solvate thereof, in combination with an effective amount of at least one
serotonin 5-HT; receptor antagonist (e.g., ondansetron) and/or at least one
glucocorticoid (e.g., dexamethasoné).
30 in still yet an additional embodiment, the present invention also is
directed to é kit comprising, in separate containers in a single package,
pharmaceutical compositions for use in combination to treat an NK1 receptor
mediated disease (or disorder or condition), wherein one container comprises
a pharmaceutical composition comprising an effective amount of a compound
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pharmaceutically acceptable carrier, and/or wherein a separate container
conpri ses a pharnmaceutical conposition conprising an antianxiety agent in a

_ pharmaceutically acceptable carrier. 25 In still yet an additional
enbodi ment, the present invention also is

-di rect ed- tmwﬂfmﬁ@rrprl sing,,-in-separate-containers- 'P‘%’[?\?é ﬁg@%kage
phar maceuti cal conpositions for use in conbination to tre & recept or

nmedi at ed di sease, wherein one container conprises a pharmaceuti cal
conposition conprising an effective amount of a conpound of Fornula | or a
30 phar maceut i cell Formaisckqitaaphasmeesuticaliydicoeptgblesatt @andioe seludte thereaf, in a

phar maoout | cal | harGEERICAN BotBiable fam@ thy WFE Sl a BpagRatahange™! 2 ner

conprises a pharnaceutl on’' co Si h

phar maceut i cal | gomprisee @ pHisirmaceuticalmompogiomermpiangaraier tRaapeIBR005/ 023427
In still yet an, gpﬁg t

directed to a ki qaeq‘g?{}é?ﬂ%{mnagc I n ilggggeptaibibe%égﬁ aﬁ%&péﬂ%}ﬂgﬁﬁd %bn%gﬂgackage
phar maceut i cal mbqied;fronndhs gfaup ooassstlng QfD%Rhabﬁhentypes of NK{ regeptoessi on

and/ or anxiety, er ei.n one cantajner co | ses, a pharmaceutical 5

conposi tion conPIPEHR}S: dﬁ"g?'ﬁ%%% %ée%?gﬂ%&alﬂmﬁtsc& ﬁ'?\%fg'ﬁfre?—et??%l al or a
pﬂar maceu: ! Ca: | ag owtsrafo?bugwie@r@bépt@rrayoﬂrst%mera&ioeomheé@ém.ar dgdnkts, t

phar maceuti ca cceptable carrier, an erein, a separate. container
conprises a pt%ﬂ?&?@ﬂt"?%e&tor@&?@@&sﬁ graQthetinGosverting gn }'ﬁ’ itgrs,

phar maceut i -cal | 3hgicaesnwl xbeeptcrIntdgdhists] Bndibtepsihlconydtingenaa hhBRsrs, _
enbodi nent, the present |nvent|o al.sqg .is &3_ rected to a Kit corrprlsmg I n
&

separat e colt al'??éﬁ@f‘inﬁa&o%" FRti Ek‘ﬁb@tmﬁ ﬁ%ﬁ%ﬂtﬁ%é@n%m&#@{%. ons for

use in combi natdepRohi H-H‘?fliecéﬁﬁﬁéﬁagﬁﬂé@fserét@hﬁﬁ@lﬂ%@é ot dYRRisEONt ai ner
clonpri ses a pharmaceuti ca ositron conprising an effective amunt of a

conpound of FortAFcEPIin mceptor QQ?J’H%F raleserticaidp,s h&é‘!ﬂﬁﬁ? dMikitoss potagsiyMor

sol vate ther eofonaheinditERAMAARBIIY of ABRERLS RisttaRie drblein @nd wherein, a
separ at e cont al ner conpri ses har maceut | cal conpos| t1on conp risi ng a

serotonin 5- HT3 recé"p@tﬂ'ryeéﬁﬂégélﬁpféﬂ' embadineshdherpeasent 'EWﬂtvnéé@ébt abl e
carrier, angd orgiaRRuab3 Kt C%ﬁ’%ﬁﬁbein(\sgﬂér@ké"@dntalﬁm hefRifpdtikagamceut i cal

conposi t i on comprising a glucocorticoid
pharmaceutical compositions for use m combmatlon to treat depression
and/or anxiety, wherein one container comprises a pharmaceutical
composition comprising an effective amount of a compound of Formula | or a
pharmaceutically acceptable salt and/or solvate thereof, in a pharmaceutically
20 acceptable carrier, and wherein, a separate container compnses a
pharmaceutlcal composmon comprising an antidepressant agent in a
phannaceutncaﬂy acceptable carrier, and/or wherein a separate container
comprises a pharmaceutical composition comprising an antianxiety agent in a
el pharmaceutically acceptable carrier.
" 25 In still yet an additional embodiment, the present invention also is
e ~e'ﬁreeted—te-a~kit<-:empris—ing;—in*separate eantainers—ih -a-single -paekaée,r
phafmaceutical compositions for use in combination io treat an NK receptor '
mediated disease, wherein one container comprises a pharmaceutical '
composition comprising an effective amount of a compound of Formulalora
30 pharmaceutically acceptable salt and/or solvate thereof, in a pharmaceutically '
acceptable carrier, and wherein, a separate container comprises a
pharméceutical composition comprising an SSR! in a pharmaceutically

acceptable carrier,

~-25.



20 pharnmaceutically acceptable carrier. In still yet an additional

enbodi nent, the present invention also is directed to a kit conprising, in
separate containers in a single package, pharmaceutical conpositions for
use in conbination to treat enesis and/or nausea, wherein one container
conpri ses a ¥Rt i cal conposition 25 conprising an REWEEWISMR3ANDUNt Of
a conpound of Fornmula | or a - -. --pharnmaceutically acceptabl e-salt-and/or
sol vate-thereof, -i n-a-pharmaceutically acceptable carrier, and wherein a

separate container cpngilyefsn Q&Eﬂméﬁwﬁ@dnmeﬁﬁq{&ﬁremrrﬁﬁeﬂt@w PR at e

cont ai ner conpri ses dexaret hasone. Anot her ect of the rnvention is to
provide a kit cdifpelpding kitlcﬁmBOSlBQp'éF%ﬁ%afé@ﬁﬁ ineks 18 3 $ingle PPRASE, package,

phar maceut i cal _ GRARIGIENZohBEsiHR fof kot B BREIANS Rock H8Bes@n NKL T eceptor

medi at ed di seas whereln one contalner conprises pharmaceut 1 cal
conposi tion conﬁﬂﬂ@f ﬁgmaw wherelnt eneccontainan somptises %dwmmauml Formula | in a

Conpr 1 ses a ghatoBEsbd rfp St 4 rect@ GmbiR o phenfsBET! Rl BN 023427
conprising a th@haqmaqeuhcaélg@n@entablasgihmdﬁmﬁamaie:ﬁlbrqpf,anaaqdrlaaba@ublaallyl er, the
ther apeuti c ageqt DEING CSRLPShAdALLaNd BaoulaRBSiahifeal . other types

of NKi receptor tagonrs m ne recept or agoni sts, serotonin
5- HT3 receptor phammg:entl@ sompwhﬁrmumprﬁm@'bﬁ,SSl%ldeptpharmgcautlsalw noci ceptin
5 receptor agoni sé b? Eé éfrticoi ds and inhibitors of nulti-drug resistance
protein 5. Exce F%ae ® ed otherwise, the following definitions apply
t hroughout tlbe speci lhistityeicam additionabembodinéetnthemresant irvehtioroalesliss mor e t han

0 L GRAE K o e S SR
arid’ )

cheni cal Sbhmmameaﬁcamnb&Iﬂtﬁﬁdon uskedn etvabipetidn i theat émaslatne/drhe sane

t t Th def t dl f whet t db
e e L e T S S

Hence, the def toinpiising érfa effedtive laim o@npdaﬂaecbnh;munaldwb m@a 1 veal as the "al kyl"

Rgg_f ?gf afog\ ) HE%{%%%)Q(% h%lagﬁﬁpgpb?e saﬁ ar}élllor"solllva{e t?neyeof inapharrﬁgce%gar]lfl acetyl.

acceptable carrier, and wherein, a separate container comprises a
pharmaceutical composition comprising a serotonin 5-HT3 réceptor antagonist
in a pharmaceutically acceptable carrier, and/or wherein a separate container
comprises a pharmaceutical composifion comprising a glucocorticoid in a
20 pharmaceutically accéptable carder. ' _
“In still yet an additional embodiment, the present invention also is
directed to a kit comprising, in separate containers in a single package,
., pharmaceutical compositions for use in combination to treat emesis and/or
! nausea, wherein one container comprises a pharmaceutical composition
25  comprising an effective amount of a compound of Formula | ora
-.. ... —pharmaceutically acceptable-salt-and/or. solvate thereof,-in-a-pharmaceutically
accéptable carrier, and wherein a separate container comprises ondansetron,
and/or wherein a separate container comprises dexamethasone.
Anocther aspect of the invention is to provide a kit comprising, in
30" separate containers in a single package, pharmaceutical compositions for use
in combination to treat an NK; receptor mediated disease, wherein one
contaihef comprises a pharmaceutical composition comprising an effective
amount of a compound of Formuia | in a pharmaceutically acceptable carrier, |
and wherein, a separate container comprises a pharmaceutical composition
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Boo neans t-butoxycarbonyl. Bu neans butyl. 20 t -Bu or But neans
tertiary-butyl. Bn neans benzyl. Cbz neans carbobenzoxy (i.e.,

Ph-CH2-O- C(O-). DCM neans di chl oronet hane. DI EA nmeans dii sopropyl et hyi
am ne. 25 DW neans di net hyl formam de. DMAP neans di net hyl am nopyri di ne.

DVPU means WoNobdonsisget hyl propyl ene urea. DMBO neans dj xi de.
DPPA neans di phenyl phosphorazi de. 30 Et neans ethyl. E%Jg@%wssﬁwﬁp

1- (3-di net hyl am nopropyi ) - 3-ethyi carbodl i m de hydrochl oride. FAB neans fast
at om bonbardnent. HOTs neans p-toluene sulfonic acid. -27 WO 2006/ 007540

PCT/ US2005/ 02342&mphﬂﬁgJa mmapetﬂ:c(az;earzialaqmaahasdeaﬂcdny hcyé;)talble Wafder,Nhe
h Rer.f or,manc |qU| d

t et ranet hyl ur onj unhex hos HPLC nean
Chr omat ogr aphy. ih ﬁ%&% £ i%q fﬁ?rpghe %E%c‘i%sé% P(?;co(;ﬁ ty%eﬁ_ nmeans
Ihu qui dt ﬁ hlr g_rra_t loglKapénﬂptmmt@pestsr SSRdmxdopéme’m:ethohnstshsumonm 5-

examnet hyl di si S ne means nass
spectroscopy, 1 %ecgp%b#ggﬁapowggege'ﬁ@ma%% agonﬁs (]ﬂgfe ans Raney
N . OD neanssoptdceplor dgasistsyglucddartizdials aing frthibitors ofl?ﬁul(udruq fedistinck PA) neans
I so-propyl . 15 PPTS geans pyri di ni um p-tol uenesul foni c acid.

protein
Except where stated otherwise, the following definitions apply
throughout the specification and claims. When any variable occurs more than
one time in any moiety, its definition on each occurrence is independent of its
10  definition at every other occurrence. Chemical names, common names, and
(™ chemical structures may be used interchangeably 1o describe the same
structure. These definitions apply regardiess of whether a term is used by
itself or in combination with other terms, unless otherwise indicated. Hence,
the definition of "alkyl" applies to "alkyl" as well as the "alkyl" portions of
15  "hydroxyalkyl," “haloalkyl," "alkoxy," etc.
Ac means acetyl.
AcOH (qr; HOAc) means acetic acid.
Boc meéns t-butoxycarbonyl.
Bu means butyl.
20 +Bu or Bu' means tertiary-butyl.
Bn means benzyl.
Cbz means carbobenzoxy (i.e., Ph-CHz-0-C(0)-).
DCM means dichloromethane.
! DIEA means diisopropylethyl amine.
25 DMF means dimethy!fonnamiae.
DMAP means dimethylaminopyridine.
DMPU means N,N H -dimethyi propylene urea.
DMSO means dimethylsulfoxide.
DPPA means diphenylphosphorazide.
30 Et means ethyl.
EDC‘means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride.
FAB means fast atom bombardment.
HOTs means p-toluene sulfonic acid.
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PTSA neans p-toluene sulfonic acid. PYBOP neans

(benzotriazol -1-yloxy)tripyrrolidi no phosphonium hexafl uorophosphate. RT
orrt nmeans roomtenperature. 20 TBAF neans tetrabuttyl ammoni um fl uori de.
TBAlI means tetrabutylamoni umiodide. TFA neans trifluoroacetic acid. THE

means tetrahw;b%ﬂ%%‘m TLC neans Thin Layer Chromat ogr aph¥tﬂé%og,%ans

trimethylsilyl. CJ) _nmeans_trinmethylsilyi--chloride. S

tol uene sulfonyl. "Patient' includes both human and ani mals. "Mammal " neans
humans and ot her manmalian animals. 30" Portions of chem cal formulae

encl osed i n par ent hesedAaNdhednshD T kgd®nzotaandl-a-yWeMMBNtN'gr oups. For exanpl e,
-C(O- refers to car | grou i.e., -28 WD 2006/ 007540

PCT/ us20051023427?e*??”??t%ﬁﬂﬁ[@&ﬁ'ﬁ@ﬁ?ﬁf‘@é@é‘f’ﬁp'{%&a di val ent amine group with a
pendgnta_gl ky!b\l Erloup ,HEth@e}nlsy-lrilgH Pérfrﬁr'mo?ace Liqgid)cmﬁdlatc@tW)-C"E refers
to -C yl" me al i tic hydrocarbon grou ich may be

strai ght or branchedaa%ﬁ'@ﬁﬁﬁp@s}%%&%ﬂ? ""f‘sﬁap%@’ﬁf"’@(ﬂ carbon atons in the
chain. 5 Prefegred al kytMgedrs ligoidichromabiraphymass gisptiosdepycar bon atons in
the chain. More prefer, ﬁ&?@"k I ﬁrpu s contain.,about 1 to about 6 carbon
atons in the chain. Blr'g E‘eé%%\ QiupHRRXEBIeEYEISIRRIRE: | ower al kyl groups such
as nethyl, ethyl or pyepydansaiéthyttached to a linear alkyl chain. "Lower

al kyl" means a group having about 1 to about 6 carbon atons in the chain
that may be 10 strai gHYeEH BeasdREgandthe term "substituted al kyl" means t hat

the alkyl group nmay bBasTHESIsihads@peblfoseBSy.Or nore substituents which may be
the same or different, each substituent being independently selected from

the group 10 Ms or mesyl means methane sulfonyl.
O Ni (Ra) means Raney Ni.
o’ OD means optical density.

Ph means phenyl
i-PA (or |PA or iPA) means iso-propyl.
15 - PPTS means pyridinium p-toluenesulfonic acid.
PTSA means p-toluene sulfonic acid. _
PYBOP means {benzotriazol-1-yloxy)tripyrrolidino phdsphonium
hexafluorophosphate.
RT orrt means room temperature.
20 TBAF means tetrabutylammonium fluoride. -
"TBAI means fetrabutylammonium iodide.
TFA means trifluoroacetic acid.
THF means tetrahydrofuran.
C/ TLC means Thin Layer Chromatography.
- 25 TMS means trimethylsilyl.
TMSCl.means_ {frimethylsilyl-chioride.
“Tosyl” means toluene sulfonyi.
"Patient” includes both human and animals.
*Mammal” means humans and other mammalian animals.
30" Portions of chemical formulae enclosed in parentheses and/or brackets
denote pendant groups. For example, -C(O); refers to a carbony! group (i.e.,
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consi sting of halo, alkyl, aryl, cycloal kyl, cyano, hydroxy, alkoxy,
al kylthio, amno, -NH(alkyl), -NH(cycloal kyl), -N(al kyl)2, carboxy and
-C(0)0-alkyl. Non 15 limting exanpl es of suitable al kyl groups include

nmet hyl , ethy i sopropyl and t-butyl. "Alkylen i val ent
al i phatic hyﬂogg?b@ﬁwgroup, whi ch may be straight or brgﬁyﬁgﬁ’ %m“q

conprising about | to about 20 carbon atons in the chain. Preferred
al kyl ene groups contain about 1 to about 12 carbon atons in 20 the chain.
More preferred al k@ groups contain about 1 to about 6 carbon atons in the

L, o byt 38 SRS e S M Sy R Teeef Y PPt

hydr ocarbon group containing at |east one carbon-g®Hon doubl e bond and
whi ch may be straight @ikybr anched and 25 conpri SI about 2 to about 15

carbon atoms in tpe chN aﬁﬁejc,g-éﬂ l—@lﬂfﬁnﬁékers gupave about 2 to about
pr e

12 carbon atons ih the ch erably about 2 to about 6 carbon
atons in the chain. Brafioiiedeansansaliphatic hydrtmathonmw@,lwwmmay kvglstrglgblms such

as net hyl, ethyl i "Lower
al kenyly rreansyabo X']\d @S@s%t Cqﬁ'gﬂt%%g %tr)rgglﬁ)%haﬁ& ﬁ%R%hl ch may be
strai ght or brancﬁmﬂerr%elkyl@rmpsmohtmyaboutnmahMQZmﬂmnlatumemMElcba l which
means that the al 1 023427
substituted by on@epélﬁrr?g%r @ﬂ@%ﬁf@g’gﬁ?@gﬁgﬁpﬂg OZ"%??@ boé‘r?é{?'ﬁg%bﬁaf erent,
each substituent htmmgBrandadethhqt mlwﬁo&dldnanmwr@ogp@upnmem i ng of
hal o, al kyl. aryl ; Crl ?ali i ﬁ% gt al.k%%_yl ? S('ﬁ gra)tlkyl'Non I|Q1vt| ng
exarngl es of suit%tBYeo A 6 %}? ‘i’ﬁép ealg ﬁ'@EHVI ?‘fv ﬁ?ﬁ

p,rAl %zlt n- bﬁtengfou??gﬁmtgia?bgrt]ﬂ Wabgrﬁtlﬁbﬁérb?ngammgﬁ cr:]ha)mrmnmayam? gﬁgenyl.
car bon- car bon frlgf fB&ﬁg’aé‘r?aeﬁf@ﬁefﬁw%}g“@?a5@&"’%"333%%3@%@@ Y aup
conprising about Raybeabbstiutdd byaihb@hn@f@ﬁmbsmmehtsenmaamay berted eamedr al kynyl
groups have about

pref erabl y about ‘5%?%9‘5%85‘? S'Zib% gﬁ%gﬁ g{qu?ﬁem)té'g@ﬁ ﬁfrog} @Ed@ﬁ@n&r rGre;gs t hat
one or nore | ower coﬂslg}ihg of kalp sallgiCitylasycioatkyy kyarst, hytiroRy, aioxpyalkylinie at t ached
2toms 1 n the chat impRatial b HpReat o ARk s e 1 PE Ay Ml oo
of 15 hmmng examples of suitable alky! groups mclude methyl, ethyl, n-propyl,
isopropyl and t-butyl. . |
“Alkylene” means a divalent aliphatic hydrocarbon group, Which may be
straight or branched and comprising about 1 to about 20 carbon atoms in the
chain, Preferred alkylene groups contain about 1 to about 12 carbon atoms in
20 the chain. More preferred alkyl groups contain about 1 to about 6 carbon
(N atoms in the chain. Non-limiting examples of an alkylene group inélude
methylene (i.e., -CHz-} and ethyiidene (-CHZQHZ- or —CH(CHzs)-).
“Alkenyl” means an aliphatic hydrocarbon group containing at least one

" carbon-carbon double bond and which may be straight or branched and

25 comprisihg about 2 to about 15 carbon atoms in the chain. Preferred alkenyl
groups have about 2 to about 12 carbon atoms in the chain; and mére
preferably about 2 to about 6 carbon atoms in the chain. Branched means that
one or more lower alkyl groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl” means about 2 to about 6 carbon

30 atoms in the chain, which may be straight or branched. The term “alkenyl';
includes substituted alkeny! which means that the alkenyl group may be
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sui tabl e al kynyl groups include ethynyl, propynyl, 2-butynyl and 3 15

nmet hyl butynyl. The term "substituted al kynyl" nmeans that the al kynyl group
may be substituted by one or nore substituents which nay be the sane or
different, each substituent being i ndependently selected fromthe group

consi sting Wb islydseo 2ryl and cycloalkyl. "Aryl"neans a nocyclic
or multicyclic ring system 20 'conprising about 6 to abgg?@%y&#ﬁigg at ons,

preferably about 6 to about 10 carbon atons. The aryl group can be -
optional ly substituted with one or nore "ring system substituents” which
may be the sane substifiitetl dyene or mude substiventsadfichedy heithe samelondiffersint.i ng

exanpl es of sui tabl & aditlerd ?&HQ%&e@&Mﬁ%ﬁ%QQS&& rof e W@ﬁgrsh@i?fem

"Heteroaryl" means an arona t I cycl
conpri si ng_abauthalot alsguatyl, rcyclgglkylomyrane., allmwfaeda-ﬂ(a}lk)dbd)lm {iBniting eamples10 ri ng
atons, in which | han
carbon, for exang{s]l.gta%fet%%@h?iogk?ﬁgﬁd%?gt@hﬂ%e, émﬁgr@b é’Fﬁrﬁ? @15 Ir#at I on.
Pr eferred heber omtipisutebenyhi mpatiient, dStenyl attaddcetylr | ng atons. The

" het 1" 30 \ i LI £ t
Gubsti Caent s it o "MialBh nfdiRls 'af bbbt o armaN ol intdTBhg at afithrpy ! ©™
hﬁrei n. ;I'he Prei:énb;:amrbawdﬂp!e@nnﬂlah&mhmlh?may hdsﬂraﬁgﬂtmrbmmhed apf nane mea?s

t hat at eas a nitragen S U ur, at Q re resen as
o o at oot A2 b o 2 BB gut s it toRs BTN RBEE Preffingd ahdnl oo ¢ o
Ithe corr espond: gg:ukd? (hmf@labOLNQnoaBGut\fﬂ o%@lﬁtﬁﬂaﬁ&?@%t%ﬁalﬂﬁ%ﬁ@ﬁdﬁé3427

imtin ex es .0 a, roar nc razi

Furanyl >t APengrerorayR ket i 2bay CaBhe siariR e AR bR mpac

p&/l done|S) | souad ol wore Iou@ﬂélhyl@l?knﬁaucﬁéﬁmdiwzl,,ethyhlrc]:ap(fjdpyl a;'dDa‘tta%hQBW 5
oy dazy nyl - quitblaar R cHeialLesenami psara ey 216 aboit ocarndy " %'

i m daéO[ll I2 aprrow iYhe chidif ﬂ%iﬁia?ibﬁs&hi‘ght @Ztﬁbrydhedbﬂaﬁiﬁfﬂm Ze@c@![valles dindol y),
azal ndo enzi enz | ui n azo
ooyt Lty SRk aroups, MeRgB ST YLBIOPY S 4-Brsiy vt

i mi dazopyri gyl , metrﬁrﬂﬂwﬁ?mrheyérm Q@Bé’tﬂ@té@'alk?_@}lvheaﬂs &.aﬂtﬁelmwnwgmu
benzot hi azolyl, te razoﬁéw@and the |ike he te het ! aI so refers

o T APy s b SuoritteR B iope OF ki SURSH@nis fLhct By s e Same o6
t et rahydr oi soquiiffeleyt, eabR bl B0 Bsthg Mdaperitftly t&iectel f@m the group

consisting of alkyl, aryl and cycloalkyl.
"Aryl".means an aromatic monocyclic or multicyclic ring system
20 ‘comprising about 6 to about 14 carbon atoms, preferably about 6 to about 10
carbon atoms. The aryl group can be optionally substituted with one or more
"ring system substituents” which may be the same or different, and are as
defined herein. Non-limiting examples of suitable aryl groups include phenyl
N and naphthyl.

25 "Heteroaryl" means an aromatic monocyclic or multicyclic ring system
comprising about 5 to about 14 ring.atoms, preferably about 5 to about 10 ring
aton'(zs, in which one or more of the ring atoms is an element other than
carbon, for example nitrogen, oxygen or sulfur, alone or iﬁ combination,
Preferred heteroaryls contain about 5 fo about 6 ring atoms. The "heteroaryl™

30 can be optionally substituted by ohe or more "ring system substituents" which
may be the same or different, and are as defined herein. The prefix aza, oxa
or thia before the heteroaryl root name means that at least a nitrogen, oxygen
or sulfur atom respectively, is present as a ring atom. A nitrogen atom of a
heteroaryl can be optionally oxidized to the corresponding N-oxide. Non-
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"Arai kyl" or "arylal kyl™ neans an aryl-al kyl- group in which the aryl and

al kyl are as previously described. Preferred aral kyls conprise a | ower al kyl
group. Non-limting exanples of suitable aral kyl groups include benzyt, 2 15
. phenet hyl and napht hal enyl met hyl . The bond to the parent noiety is through

the al kyl. "Al ’ ans an al kyl-aryl- group in which the alkyl and
aryl are as plﬁe‘l\lt/)iazé%!éol%ﬂgescri bed. Preferred al kyl aryls con‘;})qué[ész%P%'i(’%"r

al kyl group. A non-limting exanple of a suitable alkylaryl group is tolyl.
The bond to the 20 parent noiety is through the aryl. "Cycloal kyl" neans a
non-aromati ¢ nono- diming ¢Xapyues o suitalge dyteramyls nolude ipyiidyd, miazinyl Futamyhbout

10 carbon atons, preferably. t 5. : d . R red
cycl oal kyl rings coﬁ %f‘ﬂ' %}ﬁg@@ﬂﬂl P)gndtggggip 8§&P$%QSL&§{]@%.®%@§§%S t%%%gw can
3ﬁ- oEt i onalbl yt ?‘ ubst iisatbiezolvj ?mzolye thiazaiy  pyrdaviyh dur2Baney, syenolys plysazotyl ent st

hi ch may be the sang. o . n ) jned .. : =L i ng
exanpl es of suitabl gﬁ?ﬁ?mgb%f‘ﬁ@ggéﬁlg‘a&{{%@w@éﬁg%éﬂ @‘y‘%‘?‘%ﬁ@‘@p@%ﬁa&mﬂ
cy_clt oglent yl 3 _cycI?hmmpiycy?igehﬂpM]?wmhyl,maidhttlb{_m-ﬁl}tb\iazblygitiehm?furazagytpl e;s Ff
suitable nmulticyclic a i ncl ude 1-decal.i.nyl, norbarny. amant 'y
2hd the I ke, as weindhd FARPLT poRSmtabt RESTLPL AR, Miseronty
g_xarr}:)l e, i ndfiny: ’ ]teﬁieﬁdimﬂdﬂnﬁlﬂhéiwfhylfimfﬂ;nbbﬁirﬂ]igjd,epyngﬁwhogj ihydiﬁgﬂyrid\;ﬁans a

i val ent cycl oal kyl .rin tem cor [ abou t ,_about car bo
atoms, preferably alﬁﬂﬁ‘f‘ﬁ’gw b&ﬁ%ﬁ‘#%"@iﬂ%ﬁt"%m 9“#@‘?6?'V'ei?jf@§8w{ﬁ{\d{2yl ene
ri tn_gs c‘lolnt ai nba?_ogt tﬂ@d i@, {Iﬁ@tﬁrm%héiemrﬁ’f a8 refe%h@gﬁﬁ@lip@étkﬁt@i&%%&/@%@?gi
optionally substituted wi one Or nor ri system - /

PCT/ U52005/ 023429 é"LFB%tﬁstﬁﬁ'é'ﬁ?§"'f°W3@PP?‘Fr§?tr%g’df°¥@%'wﬁi?t\rlgi)ﬁ%f tagdd are
as def L}r:ed above. Mgl M ting exanple of suitable nonocyclic

cycl ogal kyl enes includes S' cyclopropylene (i.e. r V "Hal ogen" neans
f?luorgrfe?/ chl ori ne, bromAH@',ky%Pr ia%ﬂ?' y.mPP'é"](‘@? ?’é(ha'gy'h&qold@é'hg’%ﬁ’héh‘? pybeRthe,

chlorine and bron ngjyl ifalzegraviowdly déraliBed. Pubreirid Hi:mgdls oraptie 4 Bwer alkyl
hal oal kyl groups) refers to groups substitut eﬁi% one or nmore fluorine,

gl ¢ Wit h I
chlorine, broni ne, SrR¥Po Nopdiaiting e_a@awlﬁs of RriRple gy horoUps incluge Pen2¥ledins a
substituent attgghegdnbetiyl afll AEPhthElenyimethyl. The bond to the parent moiety is thraugh

the alkyl.
"Alkylaryl” means an alkyl-aryl- group in which the alkyl and aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. A
non-limiting example of a suitable aikylaryl group is tolyl. The bond to the
20 parent moiety is through the aryl.
"Cycloalkyl" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
. carbon atoms. Preferred cycloalkyl rings contain about § to about 7 ring
QJ atoms. The cycioalkyl can be optionally substituted with one or more "ring
25  system substituents” which may be the same or different, and are as defined
above. Non-limiting examples of suitable monocyciic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting
examples of suitable multicyclic cycloalkyls inciude 1-decalinyl, norbornyl,
adamantyl and the like, as well as partially saturated species such as, for
30 example, indanyl, tetrahydronaphthyl and the like.- '
“Cycloalkylene” means a divalent cycloalkyl ring system, comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkylene rings contain about 5 to about 7 ring atoms.
The cycloalkylene can be optiohally substituted with one or more "ring system
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or non-aromatic ring system which, for exanple, replaces an available 10
hydrogen on the ring system R ng system substituents nay be the sane or
different, each being independently selected fromthe group consisting of
al kyl, al kenyl, al kynyl, aryl, heteroaryl, aralky), alkylaryl,

het er oar al kylywg 20\l6i9a" Y| al kenyl, heteroaryl al kynyl, al kyl roarvyl,,
hydr oxy, hydroxyal kylss,?(fjl al koxy, aryl oxy, aral koxy, acyl, %FE@I[SSM%%%ZF nitro,

cyano, carboxy, 15 al koxycarbonyl, aryl oxycarbonyl, aral koxycarbonyl,
al kyl sul fonyi, arylsulfonyl, heteroarylsulfonyl, alkylthio, arylthio,
het eroaryl t hi o, astdtijents” whichhmedehstieasakng drhfifierentyandarelas! defined above.

het er ocycl oal kyl , p= Cl=h - - (= - = Ol = = NH(G . YLY2N-,
Y1Y2N- al kyl -, Y1ﬁ@'@"ﬁ%@%ﬁf&ﬁ%ﬁgmﬁ%?%ﬁg& RS V3 an be
the sane or different and are 2Q i ndepenrdent sel ected fromthe group

consi sting of hydrogen, alkyl, 7 cycC | kyl, and aral kyl. "R ng system
substituent”" may %){PEQP"‘P%P%'-@L n;K Abi ety which sinul taneously repl aces

two avai | abl'e hydr ogenpiaRigehWieardRRRE chfoiinB OtoRfiTer (AR, Prégn&pch carbon)
on a ring system Exanples of such noiety are nethylene diox

» b H 11 . 7 [ 1ly1 !
et hyl enedi oxy, § - Cratpggrs-arg figoninge chiptire sl Ramings "Helogenoerchples suhatituted ;
for-exanple= o 6 ~ ng.- " i z |
sat ur at ed mnocyc&?gﬁ%@'&hﬁ? I?@?f%& %e?ié;’g sk&'yéqogﬁ}@%@%sérﬁté@ﬂrgﬁ%ﬁ%&% }'n%re% o0 about
10 ring atons, prisfasingb¢hjoringhbigmine, epd@bipdinel@omeéng at ons, in which one or
nore of the atons in t rd | n, for
exanpl e nitrogen, oxygBﬁ]goéyegﬂg%W%%%B%gfgbgﬁ%%g%%@%gﬁéﬁ fur,
al one or in conbioratdnearonidtierieg syséemowkid), doeaxample; geplacasdiioavaiableur  at ons

present in thg ri . r%%?{‘&{%—,?%st,gétéﬁqRﬂ%ts%@m/%h%gﬁuﬁmssrp%ggég{ee%rag%%ﬁ ogl k;lO

abc{yj;G ring ato e prefix~aza, o0xa-o ore
root nane neans tdifigreat, ebelabeingindepersipotly selrstge fronrthe grdup camsisting eSpect i vel y

resent i prot b ABHY s hplshoely fsRuf SRR Bl o)
-N(Tos) group artetélarfaltenyl, Setehguyiatkgol, etkytheterbayh aydigxp Upsiradgyelkal so
Ce e ey ot el SR s ot AR AR e o OB e e
or different,tsandlikoxgcaboily, argbkyvacdngl, eratkoxyteebomy radigdsulfonylsaryfsulforat,om of
the heterocycl oalkyl S8 B, alkyithio, aryithio, heteroarylthio, aralkylthio,

heteroaralkylthio, cycloalkyl, heterocycloalkyl, -C(=N-CN)-NH;, -C{(=NH)-NH;,

-C(=NH)-NH(alkyl), Y1Y2N-, Y{YoN-alkyl-, Y1Y2NG(O})-, Y{Y2NSO,- and

-SO;NY1Y2, wherein Y4 and Y, can be the same or different and are

20 indepéndenﬂy selected from the group consisting of hydrogen, alkyi, aryl,

cycloalkyl, and aralkyl. “Ring system substituent” may also mean a single
- moiety which simultaneously replaces two available hydrogens on two
| adjacent carbon atoms (one H on each carbon) on a ring system. Examples of
such mdiety are methylene dioxy, éthylenedioxy. ~C(CH3s)2- and the ﬁke which

- - 25—form-moleties-such-asfor-examplé: e

Q .
S oL
, 0 and
"Heterocycloalkyl® means & non-aromatic saturated monogcyclic or
multicyclic ring system comprising about 3 to about 10 ring atoms, preferably

about 5 to about 10 ring atoms, in which one or more of the atoms in the ring
30 sysiem is an element other than carbon, for example nitrogen, oxygen or
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optionally oxidized to the correspondi ng N-oxi de, S-oxide or S, S-dioxide.
Non- limting exanples of suitable nonocyclic heterocycloal kyl rings include
pi peridyl, pyrrolidinyl, piperazinyl, norphotinyl, thionorpholinyl,
thIaZO|IdIn 4- dloxanyl tetrahydrofuranyl tetrahydrothl hen

| ectern, X’Jt Wgﬁjm %) the 15 Iike. It should be noted tPEFUSA0¥RIR o atom
containing ring systens of this invention, there are no hydroxyl groups on
carbon atons adjacent to a N, O or S, as well as there are no N or S groups
on car bon adj aceduiifu, @ldhraireeombiratRinOTharaard hol adjaberit oxygePARI/of Suifthe i ng:

aC s 20 H ther S no tt.ache ectly . to car mar ked d5. It
Should ol b0 be 0EE Plsset e HREFTCeT Jr BTl e e S gV IS i T 20

moi eties: N O Hargoll 6 fifdatdmsaTre %ﬂﬁbﬁeﬁroﬁd of tHid Méﬁo%elﬁété?'@wc&iaﬂtl

enbodi nents of this inventio

Ialk | " nmeans kyn alk rou
Rl O e nl KRR means Riat at/pastamssien SOy of Ul an Fopeene oy © O
al kynyl al kyl $ cq@pmisBnfad @Ylﬁ%ato?d W\W—Nkﬁﬁ% @té@woawmhg Bfa?lﬂé pré'é'éhtbond to
ou

the parent noiety. is th

i'm.ting_exa es of suitable
al kynyl al kyl gr ¢t peotedied fﬂﬂ'é' syigh ﬁ?JB&?’@W%t%VN(BQQGNf%B n?@e)mep
PCT/ US2005/ 0234?&?1(1 thé"ﬁlﬁee lsBet Eﬂo'ﬁé@ted ﬂﬁ&l&ﬁa%rﬁ@é@é@%ﬁéﬁ ccﬁ‘ﬂsl@él'ed ;SHrPéFFthlb” whi ch

the heteroaryl and kyl are as previously described. Preferred

het er oar al kyl s cwa@rh The hedgieeyainaliy cayy aiprtiongli sybsiituteshbesnes raereof
sui tabl e aral kylwigg DGkt 'W:érﬁ%!aﬂB seIrﬁé‘Qr&lg ei30, i 3rg/ bt Ny The

bond to the parent ty 1s 5 through T 00XY means a
HO- al kyl - gridup deﬁnamhenelraﬂ'hg nitiogem o wlf@r/a@m&gthe aeﬁrweloafmecanmwl

oot ot oo CHEN e R REalnd AU el o Bfiplad e
2- hydr oxyet hyl . limiting examples of suitable monocychc heterocycloaikyl nngs include
piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, thiazolidinyl,
1,4-dioxanyl, tetrahydrofuranyl, tetrahydrothiophenyl, lactam, lacione, and the
15 like. ‘ ‘ o
it should be noted that in hetero-atom containing ring systems of this
Jinvention, there are no hydroxyl groups on carbon atoms adjacenttoa N, O or
S, as well as there are no N or S groups on carbon adjacent to another
heteroatom. Thus, for example, in the ring:

20 H
there is no -OH attached directly to carbons marked 2 and 5.

\Tl" ' it should also be noted that {automeric forms such as, for example, the

moieties:

L A

N =z
H and N™ “oH
25 are considered equivalent in certain embodiments of this invention.
“Alkynylalkyl” means an alkynyl-alky!- group‘i-n which the alkynyl and
alky! are as previously described. Preferred alkynylalkylslcontain a lower
alkynyl and a lower alkyl group. The bond to the parent moisty.is through the
alkyl. Non-limiting examples of suitable alkynylaikyl groups include

30 propargylmethyl.
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10 "Acyl" means an HC(O -, alkyl-C(O- or cycloalkyl-C(O-, group in which
the various groups are as previously described. The bond to the parent
noiety is through the carbonyl. Preferred acyls contain a | ower al kyl. Non-
limting exanples of suitable acyl groups include fornyl, acetyl and

propanoyl . wds@yberssgeans an aryl-C(O - group in which tp@Tf%@%ﬁl]S/&% pis as
15. previously described. The bond to the parent noiety Is through the
carbonyl. Non-limting exanples of suitable groups include benzoyl and 1-
napht hoyl . "Al koxy" neans an al kyl-O group in which the alkyl group is as

previousl y descri bedHateraataliy"eens exdwtgrbayl-aikylsgiotpiin whishitox hetgraanp s

I ncl ude net hox e R ls = Jhe bond to
the parent 20 ﬁ%‘? g{"gpﬁ ats %rr %%Wegc}é%%éoFpeg%%deﬁé}gro%ﬁmgoé@ag%eans an
aryl -O group i lowehiikly! groep.dNori-lirgitiogipxdnsplesof suitable cualkyl gomgsrindhade

Non-limting e ' r | pel and
napht Ihoxyl. ‘?’hexggﬁdﬁﬁ%tﬂ{dh%%pé@gﬁﬁ %&W&Wi@et %Bgﬁgﬂ‘%té?gggtrﬁgg{}q%iygen 25
" Aral kyl oxy" treatisough thealikylyl - O group in which the aralkyi group is as _
i oups i nel ude. bens bEG A B8 K ARPe iEnBen iy BHErBiREN o "t he
parent rrallh et% Hﬁfiﬂeﬂlrigbtlgfalkylﬁ’qaoet_ldm tiwlsqgmxo yalkp ikpllféfhngbly anoae b gal&ﬂb al kyl - S-
roup in i C e .al e} .S reyi pus esqGl i : n-limtin
axanbi e of sui NaTERaERTHE 4 et AriBnak uRs PERRS PGt RPM bl o, The
bond to the pargamd 24mdeikyeth@. t hrough the sulfur. "Arylthio" neans an
aryl-S gro in whi,ch the aryl IS revioysl scri bed.
No%-l i mi ?i nzé)exanpl _eé“:ﬂ]& megne éﬁrg6@§|aé'?¥f-§?%)r5&5%0'0@@&%\@2@@@?%7540
PCT/ US200510234gifich itialid@s @hﬁmslarr@a@pm@uﬂzlabh&rjdeuhrm bahetdtRe Bafent t he
arent noiety is throu | kyl. t hi 0" neans an aral kyl -S-

group in which E‘H?t%iﬁéﬁ'gygrt‘ Sh e}ed%s%bel C]fc’g!lr g@ﬁ%&éegﬂﬁtjg‘il"{)}aiﬂ(%IEW?b@ﬂY'- Ner- I>/i mting
R O i (AT e K A A TR
group. Non-1imiting 8%¥pneans ayandf-@Qingroug s WR?EQ?%@WWO&P&&% i ncl ude
met hoxycar benyl praidusly described. The bond to the parent moiety is through the carbonyl.

Non-limiting examples of suitable groups include benzoyl and 1- naphthoyl.

"Alkoxy" means an alkyl-O- group in which fhe alkyl group is as
previously described. Non-limiting examples of suitable alkoxy groups include
methoxy, ethoxy, n-propoxy, isopropoky and n-butoxy. The bond to the parent
20 moiety is through the ether oxygen. ' '
"Aryloxy" means an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of suitable aryloxy groups include
phenoxy and naphthoxy. The bond to the parent moiety is through the ether

@

oxygen.
- 25 ' "Aralkyl.oxy"'means an aralkyl-O- group in which the aralkyl group is as
© _ .. _previously described. Non-imiting examples of suitable aralkyloxy groups
include benzyloxy and 1- or 2-naphthalenemethoxy. The bond to the parent
moiety is through the ethar oxygen.
"Alkylthio” means an alkyl-S- group in which the alkyl group is as
30" previously described. Non-limiting examples of suitable alkylthio groups
* include methylthio and ethyithio. The bond to the parent moiety is through the
sulfur. :
"Arylthio" means an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of suitable arylthio groups
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et hoxycarbonyl. The bond to the parent noiety is through the carbonyl.
"Aryl oxycarbonyl" neans an aryl-O-C(O - group. Non-limting exanples 10 of
sui t abl e aryl oxycar bonyl groups include phenoxycarbonyl and

naphthoxycar i bond to the parent noiety is through the carbonyl
Aralkoxycarggﬁé%mmﬁgihs an aral kyl -O- C(O) - group. hbn-liﬁp?ﬂﬁamﬂgﬁﬁﬁble of
a suitabl e aral koxycarbonyl group is benzyl oxycarbonyl. The bond to the

parent noiety is through the carbonyl. 15 . "Al kyl suffonyl” neans an
al kyl - S(02) - gr oujincliRegirenyitdo gna oghtiaylibio. The send to tha ipatent hwiaty ksythragigbup i s
| ower al kyl. The the parent moiety is through the sulfonyl.

"Aryl sui fonyl" neans an ‘aryl-S(02)- group.' The bond to the parent. nvoiety
i s through the sul f onylAraRgthldtenseasran’ salk@tS-tgndwgoih whichthetanalky! @naupds asor e

hydr ogens on the i at i.S. r.epl a .t h I ian from.the

I ndi cat ed group, Pges’i‘{}‘?’@f%?’ﬁ%fmﬁgﬁmt g%é&g@m%ﬁ%ﬂ'ﬁ?gﬁoﬁ%wwoagéﬁef under
the existing &ir benafthiocthe benmtmtthepamﬂmd;etyausmmbgh tHehmulfaubst i t uti on
results in a stable ool ound nbinatio St i t nd/ or_vari abl es
are pernissible 25 onIy W%%i%?ﬂdﬂ%?’??a?’l%@ﬁ gylgfoqph a{'ﬂ?'@‘ v SiWRfus. By
s]E?bI e colrrpoung ofﬂftab&tailkdx@cﬁbbhwbtb’@é mcﬁ.ld@ﬂﬂéthm?c@ﬁbmm that is f
sufficiently ro us to surv t se urity from
a reaction m xturé& °é¥ﬁ?"'?%}ymath°aﬁ*°{‘ﬁ r%ﬁ"ﬁ%&%f%@g% fﬁﬁ@ﬂtuc agent .
The term "optionally sméxycuﬁ:@dyr' ﬂ‘%@ﬁ§aﬁﬁm-®3@t0)$9hﬁlpl Nehilieming éxaniphes 30
specified gro erm"isol in isolated

adi cal s or es.
formf' for a 038(]308 itaglegrdoyysay 951%9&31 *eavé%%\wxmaf %”ﬁaegrrpound after

bei ng isol at ed frﬁﬂﬁ@h@%{ﬁéﬂb@hﬂdcﬂﬁémth@baféﬁir%b@t y I8 AH06h e cfsENynat i on
th eof The term "pur] fied fornm” for a conpound refers to

is
t he“physi cal state of "@éﬁ’ﬁo’@@?FBBW{ mﬁ?'ﬂ%ﬁ*“ 2l Gl seeypsNen-limiting

PCT/ US2005/ 023427 xR gf 8 l@hi@éﬁl@ﬂra’il(o&f&a?bd?ﬂf Grolif & by RXPSRESY I THRITIRAS Ses
descri bed herein or well known the skilled artisan, in sufficient purity

to be charact eri zighe pgient Qloiﬁ‘ﬂélﬁrthm&ﬂw']ﬁ‘?g&‘l’"ﬂ -echni ques described herein or
vel | known to4ghe ski '“M@lsuﬁéﬁﬂ’ﬁﬁé‘ans%d dlky? 0L gRupOPRISS Gdupdiale any
het eroat om wi th unsatisfied val ences
those in which the alkyl group is lower alkyl. The bond to the parent moiety is
through the sulfonyl.
"Arylsulfonyl" means an aryl- S(Oz)- group. The bond o the parent
moiety is through the sulfonyl.

20 The term “substituted” means that one or more hydrogens on the
designated atom is replaced with a selection from the indicated group,
provided that the designated atom'’s normal valency under the existing

circumstances is not exceeded, and that the substitution results in a stable
(.) _ compound. Combinations of substituents and/or variables are permmnissibie
25  only if such combinations result in stable compounds. By “stable compound’
or “stable structure” is meant a compound that is sufficiently robust to survive
isolation.to a useful degree of purity from a reaction mixture, and formulatiori
into an efficacious therapeutic agent.
The term “optionally substituted” means optional substitution with the
30 specified groups, radicals or moieties. '

The term "isolated” or "in isolated form” for a compound refers to the
physical state of said compound after being isolated from a synthetic process
or natural source or combination thereof. The term "purified” or "in purified
form” for a compound refers to the physical state of said compound after .
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In the text, schenmes, exanples and Tables herein is assuned to have one or.
nore hydrogen atons to satisfy the valences. Wien a ring system (e.qg.,

cycl oal ky), heterocycl oal kyl, aryl, or heteroaryl) is substituted with a
nunber of substituents varying within an 10 expressly defined range, it is
under st ood Wdadoshd¥ssot Ot al nunber of substituents does pefSH68R815he nor nal
avai |l abl e val enci es under the existing conditions. rte.. Thus, for exanple,
a phenyl ring substituted with "n" substituents (where "n" ranges fromO to
5) can have 0 to 5 substituents, whereas it is understood that a pyridinyl
ri ng substi tut ebieipg ohtained iy 8 pLiiiration pragsssoUaersses Hegailbed heimos 15
ranging fromoO ; b H A | red
"protected”, th?“g" ﬁnn%%?? g%’“?ﬁéeﬁ'gér}g&rbgf@&i&ﬁp% itﬂag&g ? ?rétn%rtﬁgblgr cl ude
undesired side sleadadanelytical tachaigpesdessribed et qiwsl knewnde dpposiiied s
subjected to a g lon. Suitable protecting groups will be recognized by
those with ordinary skill in the art as 20 well as by reference to standard
t ext books suzh as, flbshasdalpd be nated\ihiat aGy betecoatomayith umsetisfiedivalence®ups i n
Or gani ¢ Synt hesj ) ' L d

r ef er ence. Wen'hzﬁé%#g%ﬁ%é'%?glﬁ@yaap gﬁfﬁbﬁ’g?’ %E%‘:%c%sggﬁ%ﬁé ﬁ%ﬁoﬁ%ﬁ) occurs
nore than one mbreehydiogenyatoms d sdatisrthe ealenced-ornula 1, its definition on

ceourence. - thset bpPTe FBgara P Shadl BB GHREN o0, cncompass
LT e et 0 o
\(I)vfe t he spe{q 1I‘D [ @@@ﬁ&lf@%ﬁ?\gﬂ{@@&ﬁ@%&i@# ‘?{‘8‘3‘5’8&@8%@”%%# S%ﬁ%@%& eroaryl "

means an al kyl dpesujpt akderattiesndronah apaiabltvalencizswndeethe @xizéhg coaditjdnsgr oup.

P

whioh the. al kyl TSFolE SRamPBuAPhanEyne SfRiedits G e fieuR ity s |
through the sulranhged from3to\8PcADBE0EE Subiitlichis? AHBrdE 4L dndérdioal kieanty |
S e B SRl s HBe i RES BB s ShBn” e 0!y
15 ranging from Oto 4. _ ,
When a functional group in a compound is termed “protected”, this
means that the group is in modified form to preclude undesired side reactions
at the protected site when the compound is subjected to a reaction. Suitable
protecting groups will be recognized by those with ordinary skill in the art as
20 Weu as by reference to standard textbooks such as, for example, T. W. '
Greene et al, Protective Groups in Organic Synthesis (1991), Wiley, New
York, herein incorporated by reference.
When any variable (e.g., aryl, heterocycloalkyl, R?, etc.) occurs more
L than one time in any constituent or in Farmula |, its definition on each
25  occurrence is independent of its definition at every other occurrence.
As.used_herein, the.term_"composition” is_intended_to_encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which resuits, directly or indirectly, from combination of the
speciﬁed ingredients in the specified amounts. |
30 “Alkylheteroaryl” means an alkyl group attached to a parent moiety via
a 'heteroaryl group.
| “Alkylsulfinyl” means an allyl-S(0)- group. Preferred groups are those
in which the alkyl group Is lower alkyl. The bond to the parent moiety is
through the sulfinyl.
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group. Non-limting exanples of suitable aral kenyl groups include 2-

phenet henyl and 2-napht hyl et henyl . The bond to the parent noiety is through
5 the al kenyl. "Aralkylthio" neans an aral kyl-S- group in which the aralkyl
group is as reviously described. Non-limting exanple of a suitable

ar al kyl t hi ow Begporo benzyl thio. The bond to the par entPGHsIS2005/023#21 hr ough
the sul fur. "Aryl oxycarbonyl"” nmeans an aryl-O-C(O- group. Non-limting
exanples 10 of suitable aryloxycarbonyl groups include phenoxycarbonyl and

napht hoxycarbonyl . - Thg posd I"t"%(%?%"w %iktenﬂggx%hp il ﬁhﬁ:ﬂﬁl‘i’é’gﬁﬁr’&galg O”Y' :

"Arylsul finyl" nmeans an aré g ng exa sui tabl e
aryl sul finyl gr @rﬁ)gs previaugly deserhads reﬁerrgd araihanyi%{mntwas!gwew alkenyl The bond

to the parent group nmeans a
_0CO-Nal kyI Ar yﬁ)'w’%&e‘ﬁﬁ &%L'{ﬁérﬂg%gra"geﬁ%@m?sqﬁg%%fal kyl or
aryl)-C(O-N(al lpyenejhemﬂyngl& thyletheRglpTbe bonditol the peeanbmmtxelsath@ugh ea
groups may IgC|ld£§ﬂﬁ%§4_‘30||0V\ﬂng JC, O Y NHN N H30 NYN H3 Yi 3 ~O NYN

OyNA HaCt Oyt 1”3 CH3 O 20 "Cycl oal kenyl " neans a non-aronatic nono or
mul ticyclic ring systAsalkylthiofpnéarisreg-aablylS-roup invdich the-acalkyl igooup-iaasns,

preferably abou .1 ut; é i cf st one
car bon- car bon dh&eglfoél%ﬁ%%b#Qpﬁﬁﬁfgﬁceé}@ﬁ‘ﬁﬁ %ﬁgl?‘ﬁgb éﬁ@ g'toHp isgout 5to
about 7 ring at banzylﬂﬁimeThejaohd)tdthelpatentmmdbﬁsdlpmhglmmelgulfeubst|tut ed with one
or nore "ring system,.25 subst ents ar d|f erent
and are as defined a gxycaﬁag Y1 MRe0P ﬁﬂagﬁm QBQUPSEIOFEE]%EQ@(R
cycl oal kenyhg i ntémﬁele wybkmﬁrgl”grbups:imcmwphemwycarbymrahdpt enyI and t he
like. Non-Iim'tin ) CJ|cccoaI en i's
ne:yporryl enyl . - W?% b?’@ﬁ"ﬁﬁ?%@ﬁ 5‘3 thr&{'}é’l’%ﬁ%@"&&*"no" means
a“eycl oal kyl gr oup awﬂgﬂf”ﬁwdn@@fﬁma@ts(@h@@up. Non-limiting examples of

suitable arylsulfinyl groups include phenyisuifinyi and naphthylsulfinyl. The

bond to the parent moiety is through the sulfinyl.

15 . A carbamate group means a ~0-C(Q)-N(alkyl or aryl)- group, and a
urea group means a —N(alky! or aryl)-C(O)-N(alkyl or aryl)- group.
Representative carbamate and urea groups may include the following:

HaC

RT R e

HSC* )K/N\H/N"{ @\/OT“,H& HsC~ Y”ﬁ
> - H3C%H3 HaC
20 “Cycloalkeny!” means a non- aromatic mono or multrcychc ring system
.compnsmg-about-3-tta-ab9ut~:l-0~carbon-atoms, preferably about 5 to about 10
carbon atoms, which contains at least one carbon-carbon double bond.
Preferred cycloalkenyl rings contain about 5 to about 7 ring atoms. The
~ cycloalkenyl can be optionally substituted with one or more "ring system '
25  substituents” which may be the same or different, and are as defined above.
Non-limiting examples of suitable monocyclic cycloalkenyls include
cyclopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-limiting example
of a suitable muiticyclic cycloalkenyl is norbomylenyl.

-37 -



to the parent noiety through a nitrogen atom "Cycl oal kyl am nocar bonyl "

nmeans a cyclic alkyl group attached to a nitrogen atom which is attached
to a carbonyl group; the whole may be 5 referred to as a substituted am de.
"Het eroal kyl " neans an al kyl as defined herein, in which at |east one the

atons is an ®beaRAhses her than carbon, for exanple nitrogerusiXashor

sul fur, alone or 1 n conbination. "Heteooaral kenyl" neans a
het er oaryl - al kenyl - group in which the 10 heteroaryl and al kenyl are as
previ ously described. Preferred heteroaral kenyls contain a | ower al kenyl

group. Non-limting exzn la@im@'uhéamlaecyctmamﬁrg?au@bge@miedg@em%nh&%wde
2- (py(d-3-yl)et henill and 2- (| wﬂ?ol I n-3- yl&ef enyl. The bond to the parent
moi ety is throughP NePALRETNIEtY thrauglep §ROgER FloM-reans a het eroaryl - al kyl -

group in which the hﬁ@c%ﬂ%lamiﬂ&a%yﬁ'rﬂ@éhsék?cmﬁalm groupUiaxhétegcd | bed.
Preferred heteroaral kyl's contain a |ower alky 8roup. m-l I mting exanpl es
of suitable aral K{1oggh&tRea. whigh isdtachad o @ amkany| group. the wngle may et hy| and
qui nol i n- 3-yl get hsbred BBad930bdiRtbd8midear ent noiety is through the alkyl.
"Het eroaral kyl t hi 0" means a heteroaryl-al kyl -S group wherein the group 20

is attached to the parieroatyletpans adalik astefised herein, inwhish ahlegpkens i ny|
nes ] " . SUe : Y e
means a het eroar weséljtfaﬁ)s 3 ?ﬁ@%&éﬁ?ﬁfh@ifﬁaﬁ%ﬁ@gﬁ%%ﬁ@i& nin%r?@ﬁ, &%énsﬂ erein

and the heteroar group is attac par efit ty through
the sul flnyl. "Hsulurcalpne suinfoompinatioans a heteroaryl -S(02) - group wherein

the 25 heteroaryl is ' ' Ao roup is
attached to t hg- par eﬂ?e%déggﬁm?ﬁ%ﬂgh %@gﬁ{?@%@{'_. 3’5@@{8@%‘% gi 0" prreans
a heteroaryl 18- pelemaryieadailienytare lae pesvicuslyl describeas Poeired Hetesrashikeryfd t he
het eroaryl sul fin J ' e ' hr ough t he
su@r . 30 "Het e%%rgg@%@idﬁg%@%ﬁﬁﬁ@?ﬂéhgnjr@ﬁ'- Q%%%@Heg Wn%ﬁ%%"&% ic or

mul Ticyclic rinbeteyostralkeny groups incldetPeipyrid-3tyhethieovitanti®-Guingliatdens,

A L T A
ni trogen, oxygen or stietaroamthgihmeant aleteroarykalkyndricnpin which sedhaetbiocaly!
contains at lgast o Sy e he r[])-ré:vzlioru%&ndésg’r%ded. Preferred heteroaralkyls contain a
lower alkyl group. Non-limiting examplés of suitable aralkyl groups include
pyridylmethyl, 2-(furan-3-yl)ethyl and quinolin-3-ylmethyl. The bond to the
parent moiety is through the alkyl.
“Heteroaralkylthio” means a heteroaryl-alkyl-S group wherein the group
20 s attached to the parent moiety through the sulfur. ‘
“Heteroarylsulfinyl" means a heteroaryl-S(0)- group whérein the
heteroaryl is as defined herein and the heteroarylsulfiny! group is attached to
P the parent moiety through the sulfinyl.
- “Heteroarylsulfonyl” means a heteroaryl-8(03) - group wherein the

25 heteroaryl is as defined herein and the heteroarylsulfony! group is attached fo
-the-parent-moiety-through-the sulfony.- | ‘

’ “Heteroaryithio” means a heteroaryl-S- group wherein the heteroaryl is
as defined herein and the heteroarylsulfinyl group is attacﬁed to the parent
moiety through the sulfur.

30 “Heterocycloalkenyl” means a non-aromatic monocyclic or multicyclic
ring system comprising about 3 to about 10 ring atoms, preferably about 5 to
about 10 ring atoms, in which one or more of the atoms in the ring system is
an element other than carbon, for example nitrogen, oxygen or sulfur atom,
alone or in combination, and which contains at least one carbon-carbon
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WO 2006/ 007540 PCT/ US2005/ 023427 doubl e bond or carbon-nitrogen doubl e
bond. There are no adjacent oxygen and/or sulfur atons present in the ring
system Preferred heterocycl oal kenyl rings contain about 5 to about 6 ring
atons. The prefix aza, oxa or this before the heterocycl oal kenyl root name
nmeans t hat wbzh@a;atsm ni trogen, oxygen or 5 sulfur at oMy QKRS F,lo%gby IS
present as a ring atom The heterocycloal kenyl can be optlona

substituted by one or nore ring systemsubstituents, wherein "ring system
substituent” is as defined above. The nitrogen or sulfur atom of the

het er ocycl oal kerfiprblehongd Or sprbramiiqogn serile bead+ erearedi 24agMEXYIENN-  oxi de,

S-oxide or S, S ging)dr 48Kurding preskhilg t@ﬁd@%ﬂﬁaﬂ?fméﬂérrbél%%r@@@%%h%c 10
azahet erocycl oal kenyl groups 1nclude 1,2, - tetrahydropyridine, 1, 2-

di hydropyri dyl , rmgacwtﬁgv\cﬁb@yyé tghout @ ring 3&@% dihe i azgy pxaipibia befores 6-
t etrahydropyri mtl‘ﬂé H@tero%yél&‘élkéh}l o6t nardie PYEang itk leadt 4 Fﬂtr@@éﬁ"dx?yén or

2-pyrazolinyl, and . Non-limting exanples of slit
oxahet er ocycI5oalsld@|'f>ﬂ’f°'@rf@%ﬂ9§t'\fﬁlhﬁlnﬁ%@nikasladmﬁm The histereaycleplkait eftur any ! |

ey o0 Y ar of ialiondf Cubuk oy ok o Hefls g ik oG QIR Gy {01 ©

mul ticyclic oxahet rocy enyi” group 1's oxa hept enyl
Non-limting exdarng systemh substituent’ss asrdaw(ﬂhwetﬁmtrmmcﬁwfm aemyaf rings

i ncl ude di hydro terocyclic"
means, in aédl tf“génigP %ﬁéloﬂk‘%‘f oarg'% Q%%M&@%&hé%ﬁgé%ﬁé&dmgﬁ ur at eé and
unsat ur at ed cyclokidep8-gaidecr §, Sulpxideabondgmilingl exagplesrd sOitablSmandéystic N at om

i nterruptingga ' t i 0 ring or two
fused ri ngsqomh%rgéelpegg%g %Sarll%ﬂ&ggréhéé’ﬁ%@ﬁ ngﬁhh@eﬁﬁngéﬁg%&] er'rg;z or ?ray not
have doubl e bond#ydtupyrid.ck4-didydropyridyhd ,bB,Ccletrabydoopyridide, d4.56ng F 1

truct has f . |y f . ., 2-
25”5 pi pert di nylSrbaigByinighleC By LRSIk 2 B SRR 2 SRouig, o3
. i hi oazor ph9Ji nypdd 'ﬂfﬁﬂkﬁaoNaMhdﬁhgrmcaml% céshrtah@bxaglemrpcmdmkelnglcgrbmpsa par ent

i et th h h f
arti cul ar at omehgR ARy A plRD, gh P b A R B e of e
bond' I i ndi cdbes lile. Nmt-llmyhnggexanmlénﬂaduitdbﬂmmglhcydﬁabxbmdrdcsaclbdﬂbem om For
exanpl e: -39

group is 7-oxabicyclo[2.2.1lheptenyl. Non-limiting examples of suitable
monogcyclic thiaheterocycloalkenyl rings include dihydrothiophenyl,
dihydrothiopyranyl, and the like.
“Heterocyclic” means, in addition to the heteroaryl groups defined
20 below, saturated and unsaturated cyclic organic groups having at least one O,
S and/or N atom interrupting a carbocyclic ring structure that consists of one
ring or two fused rings, wherein each ring is 5-, 6- or 7-membered and may or
may not have double bonds that lack delocalized pi slectrons, which ring
N structure has from 2 to 8, preferably from 3 to 6 carbon atoms, e.g., 2- or
25  3-piperidinyl, 2- or 3-piperazinyl, 2- or 3-morpholinyl, or 2- or 3-
Jhiomarpholinyl.
“Sulfonamide” means a sulfonyl group attached fo a parent moiety
through an amide. :
As is well known in the art, a bond drawn from a particular atom
30 wherein no moiety is depicted at the terminal end of the bond indicates a
methy! group bound through that bond to the atom. For example:
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WD 2006/ 007540 PCT1US20051023427 /=N N "2Z N "2t-N CH3 CH3 O represents O
It should al so be noted that throughout the specification and C ains
appended hereto, that any formula, conpound, noiety or chemical illustration
wi th unsatisfied valences is assuned to have the hydrogen atomto satisfy

the 5 val enggsoddbBes the context indicates a bond. WtR4RkShEMsH,t 0 the
nunmber of noieties (e.g., substituents, groups or rlngs) in a conpoun d

unl ess ot herw se defined, the phrases "one or nore" and "at |east one" nean
that there can be as nany noieties as chemcally ermtted, and the

determ nation of the maxi nymn r of such npoiefi is 10 well within the
know edge of those skilled %m™h . The \A&QVN i CHs a bond generally
indicates a mxture of, or eitffier of, the possibje ighgers, e.g.,
containing (R - and (S) ster e(@hem s;bpbésentgor exanpl e, O—I O—I %H neans
containing both and t5 st ereochem sir tructure IS

not expressly indi cdt QEPL”C{ ﬂ‘éo b%PP{?@tt?ﬁtéhrBHW%U? spefificetinnes 'aB‘?S any of the

i ndi vi dual pos sa&ﬁe%deamefe%Itﬁaraa?ffermmw%omw@rm Hﬁet?b?&ﬁé?ﬁnﬁﬁﬂlt%lréﬁoﬂ s not
explicitly indicated in a structure he structure includes all

ster eocheni cal Wihensatisfied waenaea s awumed to havethedwrdrmgep atea e safisfithee. g. |
al | possi bl e5 engiidiRERnfes thebdid R itERIsSA bor@s Well as m xtures of such

stereol sonmers (e.g., racenm c m xtures For exanple, -40 WO 2006/ 007540
PCT/ US2005/ 023427  NVith refereppeciogheirumber of napieties (e qUbEGEmBaa1euPS™ | NNI

IN LN rings) in a compound, unless otherwise defined, the phrases “one or more”
and “at least one” mean that there can be as many moieties as chemically
N permitted, and the determination of the maximum number of such moieties is
10 well within the knowledge of those skilled in the art.
The wavy line \nn as a bond generally indicates a mixture of, or
either of, the possible isomers, e.g., containing (R)- and (8)- stereochemistry.
For example,

OH OH WOH
E\/r means containing both (j’ and O

15 N N N

When the stereochemisiry in a structure is not expressly indicated, the
structure can have a mixiure of, or any of the individual possible
sterecisomers. Thus, when the stereochemistry is not explicitly indicated in a
structure, the structure includes all stereochemical configurations having the

LN

Y 20  indicated connectivity (e.g., all possible enantiomers or diastereomers), as
well as mixtures of such sterecisomers (e.g., racemic mixtures). For example,
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OHCF3 OHCF3 HNHN CF3 CF3 CH3 CH3 N N NN-\.-N, OH~ NOH CF3 CF3 H\_
/ HNO\ CF3 OiCF3 CH3 CH3 NN1 NP4-1 NOH\ NOHCF3 HNHNI """Oz CF3
/JOCF3 CH3 CH3 NNNN , CHCF3 NOH CF3 HNI HN. OCF3 ~~ O\ CF3 (CH3
and/or ~ / i awn into the ring systens, such as, for exanple: -41
WO 2006/ 007?&%":3%7@%%05/ 023427 indicate that the indi c&C&VSLHE23¢Hond)
may be attached to any of the substitutable ring carbon atons. Prodrugs and
sol vates of the conpounds of the invention are also 5 contenplated herein.
The term "prodrug”, as & oyed herein, denotes a conpound that is a drug
precur sor which, upon Qn“qistration to a subject, undergoes chem cal
conversi on by netabolic*or erdal pgpcesses to yield a conpound of
Formula | or a salt and/orsohvate thereof, A discussion of prodrugs is
provided in T. Hi guchi apg V. |Stell o-drugs as Novel Delivery 10 Systens
(1987) Vol une 14 of the & Series, and in Bioreversible
Carriers in Drug Desig ard” B.CHoche, ed., Anerican
Phar maceuti cal Associ a and Pe ganon Press, bot h of which

- 3 means

, and/or _
Lines drawn into the ring systems, such as, for exampie:
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are incorporated herein by reference thereto. "Solvate" nmeans. a physical
associ ation of a conpound of this invention 15 with one or nore sol vent

nol ecul es. This physical association involves varying degrees of ionic and
coval ent bondi ng, including hydrogen bonding. In certain instances the

sol vat e mﬁllvﬁbg@ﬂ%H%We of isolation, for exanple when OM&/BY204fR¥2E0| vent
mol ecul es are incorporated in the crystal lattice of the crystalline solid.
"Sol vat e" enconpasses both sol uti on-phase and isol atabl e 20 sol vat es.

Non-limting exanpl es of suitable solvatesyipclude ethanol at es,
met hanol ates, and the |like. A "hydrate" i ﬁ vate wherein the sol vent

nol ecule is H2O "Effective anmount” or "thera ically effective amount" is
nmeant to describe an anmount of conpound a nposition of the present
i nvention 25 effective in antagonizing the™reurokinin-1 receptor and thus

producing the desir eghdidaes daLHbikii®hdEe (bbnd reay babitachpatd ny of thee
conpounds of Fornula, |l formsalts that are also wthin the scope of this

i nvention. Ref er SHREtelgble g RRRIPYNS-Formul a | herein is understood to

include reference to paldngd A KWates BTHIRS Sorfb SLRLYIGH thel invlirfioh afb aldge term 30
"salt(s)", as enployed herein, denotes acidic salts forned with inorganic

and/ or organi & acPagMpiEedBeteinsTheAsIR "Hedug", B SMRIPYRMNPeIRoIRIARISSA and/ or
- 42 WD 2006/ 0075%?m5@r4@§%@%5a1%§ﬁﬁe7cur %ﬁh?uﬁlﬁﬁ&ﬁninisﬂaﬁéiﬂotd %edf‘,’“en a
a th a as, bu

conpound of Fornu contains b i asi ¢ noi etlyq/, suc not
limted to a pyriubfieigoes chemigalneneersian by aretakaligios cherpicat grocessen taeldifut  not
limted to a car ' ' A k I & Sp M formed and
are included w t%?ﬁ%'? h’gd tﬂféﬁ;%qmu?gfl&[r%gah%ggloﬁgglg eﬂrjiflglr:{It %bllgﬁggryn%r%ggt ically

ac qu,t abl e (i.e. provowgs ispirevidestindi bigughicud| V) Sdeltse frerdiugs asdvavel Deffvery

pr eferred, alpho gishtq f ~conpounds of
the Formul a I1bna)l§9%tg or %%@%@%?égggﬂﬁég\éﬁ %gg?@nmf%ﬁ%sbhggmﬁd of Formula
| with an anount Bidrewasiéledramiersdn Dgugehesign, 41980 oweréBt Raghwued,, in a  nmedi um
such as one in V"Eirfé?' ecin] ' u | 10

fol |l owed by iyophi |l§étn?8%ﬁh%<e§ﬁ§ﬁq£\rg§/&g%ﬁﬁ aglg(ﬂe{f'?%ﬂorzg g” ?%g:aﬁ gﬁgcet at es,
adi pat es, al gi natssipcorpeiedhberetn byasfesgrncattkeretobenzoat es, benzenesul f onat es,

bisulfates, borates, «dyif¥l-ah&shs £LidysRhfSsoSBIRNY fLSRpofrABHANS fkh@RAL es.
15  with one or more solvent molecules. This physical association involves '
varying degrees of ionic.and covalent bonding, including hydrogen bonding. In
certain instances the solvate will be capable of isolation, for example when
one or more solvent molecules are incorporated in the crystal lattice of the
crystailine solid. "Solvate” enconﬁpasses both solution-phase and isolatable
20 solvates. Non-limiting examples of suitable solvates include sthanolates,
N - methanclates, and the like. A "hydrate" is a solvate wherein the solvent
molecule is Hz0.
"Effectiva amount” or "therapeutically effective amount” is meant fo
describe an amount of compound or a compaosition of the present invention
. 25 effective in antagonizing the neurokinin-1 receptor and thus producing the
desired therapeutic effect in a suitable patient.
The compounds of Formula | form salts that are also within the scope
| of this invention. Reference to a compound of Formula | herein is understood
to include reference to salfs thereof, unless otherwise indicated. The term
30 "salt(s)", as employed herein, denotes acidic salts formed with inorganic
and/or organic acids, as well as basic salts formed with inorganic and/or
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cycl opent anepr opi onat es, di gl uconates, dodecyl sul fates, ethanesul fonates,
15 fumarates, gl ucoheptanoates, glycerophosphates, hem sul f ates,

hept anoat es, hexanoat es, hydrochl ori des, hydrobrom des, hydroi odi des,

2- hydr oxyet hanesul f onates, | actates, nal eates, nethanesul fonates, nethyl

sul f at es, Avoagkbbtmienesul fonates, nicotinates, nitrat e$er %ﬂoﬂ&?&"
pampates, pectinates, persulfates, 3-phenyl propionates, phosphates,

pi crates, pival ates, 20 propionates, salicylates, succinates, sulfates,
sul fonates (such as_those mantloned herein), tartarates, th| ocyanat es,
t ol uenesul f onat BEapigIRasEXnAAdifion, wher s serBoYNd pfFormrlad cestainghsth ae | i ke.

Exenpl ary basi cpgdaé H@:ét{«‘@uﬁﬁ'%smﬂﬂ IMWe%%b%:ynéihE%'rlmnHSicﬁé ahdldnSaciiieh C as
sodium lithium and assiumsalts, alkaline earth netal salts such as 26

cal ci um and nagReEh: rﬂ-@'éﬁ% but aptlimitedie sapehexyliG arid, guitiesions finner saltsh) or gani ¢
bases (for exanplagbeFb@md sndds %ﬂde@%ﬂﬂtﬂﬁ&@@rﬂ’?%hms?% usel $ehyh.am ne,

di cycl ohexyl am nes, hydrabam nes t&Mor med wt

N, N- bi s(dehy@roabarm%ﬁamaﬂyam me)r\onﬂmﬁ%tpﬁywoleg»gabtwnf@blﬂ salts
N-met hyl - D- gl Ucﬁﬂé‘rﬁq Eerrell néjﬂ%ﬁ{;h aﬂﬁbPﬁts ol BEB%%é@? s&l{éed?xﬁ&b!&% ¥lopm ne, 30

chol i ne, tronet am no acids such as arginine, lysine

and the |ike. B&@lﬁprmularlcmwm:f@mad rfofr@(ammﬂnby reagtinp@ apmpovedaf zed with

agents such as a but yl
chl ori des, br omi: ﬁﬁﬁaa #"'ly%rc'ig Gteét?gglc&bﬁ Pg%ﬁ%bwa@@%’%{)ﬁ n fﬂdad et hyl ,
di butyl, and di megiumssichasas, in Wbich thﬂwaﬂrprlaabltaies of in.ay. aqieoys meldmm yl,

nyri st yI -, | \(;@@ggfé?&ggﬁ%afgﬁl U82005/ 023427 and stearyl lchI ori des,

brom des an al i des (e.g. benzyl and phenethyl
br-om des), and ot herl:'scernﬁ:darylacndmddmbaselks)mulhde:hceata‘es,gmimtad; Ia}gmaies]si der ed

uitabl e f th ti | basi
e o e Sarb R, ESMrBledh BOLAERNG bl e pElebL oS bl 2o, (o
at at, qurnial mﬁyretmrnitra'ﬂsmamﬁ;ho&mamaamhbfsgﬂ’ﬂﬁat%( 1) 1-19; P Gould,

I nternationa

Practice of IVEj?-yfﬁﬁﬁma&ﬁ'g'ﬁﬁfg@q%i?c?qgé%‘?n%)(%géa‘io%@%kgtgg Aqg?\ié?sﬁ%%ﬁi Sin mg
Orange Book1§ Fofathafatés, @iucbiiaptahsates)ighasropheshiates, dhamldDJfélespmemélmaltes
L) o, e padcn g Rhte bt SRS by, ook of 10
Pure and Appl i ezihgdrexgetiianesulfimatedl Rofdlds, mestedtes) imetharedsulfonates; engtioyi at ed
sulfates, 2-naphthalenesulfonat'es, nicotinates, nitrates, dxalates, pamoates,
pectinates, bersulfates, 3-phenylprobionates, phosphates, picrates, pivalates,

20 propionates, salicylates, succinates, sulfates, sulfonates (such as those
mentioned herein), tartarates, thiocyanates, toluenesulfonates (also known as
tosylates,) u-ndecanoates, and the like.

. Exemplary basic salts include ammonium salts, alkali metal salts such
CJ as sodium, lithium, and potassium salts, alkaline earth metal saits such as

25 calcium and magnesiuni'salts, aluminum salts, zinc salts, salts with organic
bases (for example, organic amines) such as benzathines, diethylamine,
dicyclohexylamines, hydrabammes (formed with
N,N- bis(dehydroabletyl)ethylenedlamlne) N-methyl- D—glucammes

"~ N-methyl-D-glucamides, t-butyl amines, pnperazme; phenyicyclohexylamine,

30 choline, tromethamine, and salts with amino acids such as arginine, lysine
and the like. Basic nitrogen-containing groups may be quarternized with
agents such as lower alkyl halides (e.g. methyl, ethyl, propyl, and butyl
chlorides, bromides and iodides), dialkylrsulfates' (e.g. dimethyl, diethyl,
dibutyl, and diamy! sulfates), long chain halides (e.g. decyl, lauryl, myristyl
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herein by reference. Al such acid salts and base salts are intended to be
phar maceutically acceptable salts within the scope of the invention and all
acid and base salts 15 are considered equivalent to the free forns of the
correspondi ng _conpounds for purposes of the invention. Conpounds of Formula
| and salts, YEb0PE40and prodrugs thereof, may exist inPEHES2003@82DNES i C
form (for exanple, as an amde or imno ether). Al such tautoneric forns
are contenpl ated herein as part of the present 20 invention. Pol ynorphic

forns of the conppy f I : : aﬁ;}ﬁ; : / or
prodrugs thereof, a%géei"gltcgﬁddﬁggy ’t%oﬁgeigﬁg?ﬁjgé%gﬁn t éﬁglgdees%gh%@ij?ﬁz\yg?\won. All

stereoi soners (f dheagiayremidgsh@sd oters. sheidy @nd dgseparhichsaieddesemiy 25 t he
like) of the presgptige Rels f&r:tf@*dﬁﬂé{tﬁ SpPafnat uggﬁlgﬁééﬁﬁ?alﬁq}o\ﬁ?t es and

. prodrugs_of _t he_conpounds_as-we as thesal'ts-and Olvates-of. the_gr odr ugs),
such as those whibesicitaradsitsahagmecausicalppmpetndsarelissunssed fonexamples by S.
substituents, g ngidy anleW%@?%%ﬁnJcQﬁﬁﬁééwh@@ (Wa%gﬂg-?éﬁ?ﬂd . e
absence of asynmetric carbons), roftameric forns, atropis rs, an

di ast er eoneri c f driggiatianal Joohthamiaaewdids (1986) 83 RAE-28 ¢ofpulessont étiad, Thevent i on.

I ndi vi dual stereq r -1 f k [ . . of exanpl e,
be substanti all y%{%‘ge}ggo(? M(i)g';dﬁégtrg?F@gﬂn@?@?@@#&%ﬁ%@'@dﬁ%@%@%’ ('anxgﬂr;gpl e, as
racemat es or w t Qrahge BobleFood & DiugdAdnsiristationdYWashisgtm, Bolmorstheithe chi ral

CeTL ot o b DARPSMD A BBl S DYl S ERRL ot
Rgaconmendfat | dls. Phasnmacatioh! 3difs: Preperies,sSdldction," sl Vsd, €2002) prtbdinim' ofand t he
enat i omer o, st o4t aBnapeiet QR Poy 4 35 eect PLYBHR ISP PR o ugs of
t hei nventive compmimbgrefésdhcd.east one", exanples include 1-3, 5 1-2 or 1.
Cormounds of RO LI & hy B S 0t 45 1200 R el MRS o oo,
site, and ther ef acgaptatae shies wighih tHe dcopé bEME iM@ntiors 81 81 acit iaB@ bd s Saltsor
condi tions Calgsegreocr:onas%%rrg gct;u?\galgr}ft tcta D’n% fl%%tfio%jtst gf tlc'u); cct)rrl!eespro%glﬁ'lgtgglr‘ripounds
for purposes of the invention. _
Compounds of Formula | and salts, solvates and prodrugs thereof, may
exist in their tautomeric form (for example, as an amide or imino ether). All
such tautomeric forms are contemplated herein as part of the present
20 invention. ,
' Polymorphic forms of the compounds of Formula |, andbcvxf the salts,
solvates, and/or prodrugs thereof, are intended to be included in the present
invention. '
e All stereoisomers (for example, geometric isomers, optical isomers and
25 the like) of the present compounds (including those of the salts, solvates and
prodrugs.of.the_compounds.as well as the_salts and solvates_of the prodrugs),
such as those which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may exist even in_ the
absence of asymmetric carbons), rotameric forms, atropisomers, and
30 ' diastereomeric forms, are conteniplated within the scope of this invention.
Individual stereoisomers of the compouinds of the invention may, for example,
be substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, steréoisomers. The chiral
centers of the present invention can have the SorR conﬁguration as defined
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10 The in vitro and in vivo NK1, NK2 and NK3 activities of the conpounds of
Formula | can be determ ned by various procedures known in the art, such as
atest for their ability to inhibit the activity of the NKL1 agoni st
Substance P. The percent inhibition of neurokinin agonist activity is the
di fference % ’ Bhe percent of maxi mum specific bindin ) IVBB";

100% The percen o?“ 15 MSB is defined by the follow ng 1534 ?/\,herer n
"dpnmi represents "disintegrations per mnute": % MSB = (dpm of unknown) -
(dpm of nonspecific binding) X 100 (dpmof total binding) - (dpm of

nonspeci fi c bi ndhynifpe |ITRACCISTd Recoaimendatidnswiiheluse lof theoepos traith M"ashutes 50%

(") using tne ity dsBube e WSffentRa e ABnF R radeR e a5 he
measured by i nhr;iroﬁnugrofehamrmnmmrsrtaeersmdursed)tamer&phamme,r ragernatesoger bi |, as
descri bed in Scienge 1695 (1998) .., which ,js erer oy por at ed by
reference in itspg‘g[t”pf‘gﬁ}/' '"‘fen\W‘T?mB opdgy, |'?%S(§°"?h§fa'88 Wg’(? For mul a
I can exhi bi t5 NKL2zantiagoni st activities of varying 25 degrees- Fori nst aWw
The- compounds.of t he GHBERMI G BRYBhEISATRSIE BraSts RN GeoHT. o
NK1 receptor as amdsivees difecton ioéntgefious dydhist, '@lﬁ‘)s&@rte\ﬂ tat ts:.e Nifgot enci es)

for the conpounds f the ention are deternined neasu their K
val ues. 30 The JREFR %’rs"Fh@“&‘\“e{P&?rﬁe"a’t‘Pr%“?ﬁﬁﬁ"é“ Eﬁ?tfrlﬂ I5easgs 8‘(’Iﬁd°rf or

ant agoni zi ng thQ‘.onNﬁéné@ﬁ%@ﬂ%ag&@m@wﬂﬁ%@édﬁd&%ﬁﬁﬁ%ﬁépﬁ? exhl bit a wde
range of actjvities. _ The NK1 averg%e K. val ues for, compounds of Fornula I

general |y ralfge from!hedtviipandany s, Ncand Msorepiiviies gbthe ompPURdR t o about

1000 nM prefer Q:i?|F?6rmulﬁ@'thﬁB@%te%ﬂaeBM&%rn@\%#boé&@eé‘%owﬁ’\mttﬁeHﬁ'é&éﬁ of from
%t 0.1 nMto about 10 nM bei ng preferred. Even nore referred are

ounds havi ngsa/testigetheir i\bﬁﬂfédnhﬂp't ﬂ"ﬁ@#ﬁ"ﬂtypfﬁl\ﬂ N aa%ﬂt&@s?ﬂvp? 8 the NK1

recept or. Especigglpergirphiitheh &%Brartmaﬁws@a Mty %@x\é‘%ﬁﬁé}@néébé(@eér?s of
fromO0.1 nMto about 1 nM Even nore_especi al %B‘ preferred conpounds have

NK1 average K; B¢ persepfofimaximen spanifie B‘“é’BBLﬁ ﬁanﬂr@fpo‘@o%&nﬁﬂ@e@ofg 10,
12, 14, 16, 159, M8B idefinéd by 3tk fofldwing @duatfbn( #Rerein "dpm” represents

"disintegrations per minute™;

{dpm of unknown) - {dpm of nonspecific binding)
(dpm of total binding) - (dpm of nonspecific binding)

% MSB = X 100

The concentration at which the compound preduces 50% inhibition of bindiﬁg '
is then used to determine an inhibition constant ("K,“) using the Chang-_Prusoff
20 equation. '
In vivo activity may be measured by inhibition of an agonist-induced
C foot tapping in a gerbil, as described in Science, 281, 1640-1695 (1988),
which is herein incorporated by reference in its-entirety. it will be recognized
that compounds of Formula | can exhibit NKy antagonist acrivities of varying
25 —"degre‘é“s‘?’?&r‘i‘h“sfaﬁce;—ceﬂa‘in“'c“dmp'ounds'can“exhibit‘stronger NK;
antagonist activities than others, ' :
The compounds of the present invention exhibit potent affinities for the
NKi1 receptor as measured by K; values {(in nM).'Th'e activities (potencies) for
the compounds of the invention are determined by measuring their K; values.
30 The smaller the K| value, the more active is a compound for antagonizing the
NK; receptor. Compounds of the invention exhibit a wide range of activities.
The NK; éverage K; values for compounds of Formula | generally range from
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Tabl e I above) have K., values, respectively, of 0.12, 0.18, 0.1, 0.05, 0.1,
0.13, 0.1,0.11, 0.120.11, 0.54, 0.28, and 0.12nM 10 Conmpounds of the
Formula 1 have a nunmber of utilities. For instance, the inventive conpounds
can be usefx{l g@g{ant agoni sts of neurokinin receptors, particularly, NKT
receptors i Q such as a human. As such, they nB§T/BROWRIQF in
treating and preventi ng one or nore of a variety of mammalian (hunman and
ani mal ) di sease stateS (physiological disorders, 15 synptons and, di seases)

in 2 patient i n aarHivalb G TEObapl RO ol F ) RERRG ShThR 2°

sel ected fromthe group consi sti I seases
chroni c | ung di switlseglues ofifstm abaut Opirrdﬂrh)aﬁ)wt 18sivhbeing B(Idr@pgaferred:di@m and

bronchospasn . (fbre (LleABIH Sbdm 388 RGNS Svdfnge RIIMAL g0 s RFR T 2500

(3) skin disorders (e S an der mat 20 (4)
opht hal nol ogi ¢ dat@utael\fsfo( ﬁlegVK1 ree&ptm‘ tEE@ecieH;u;braferMpmmpeund&ha\wmm

t t
(o g Rbur 81 BR3P B0 63 LS BB M Rupa et So B S0 o
anxi ety and panlprefea'edlcempodndsdravem1 avpiagbllasaloes gf.frorsoclud‘ldtqnbbdmtd))s and

bi pol ar di sorder ., ( ddi c nce sychoacti ve
subst ance abuse)“M %mﬁ’gug‘iﬁ# g@ {é(eé? %3 ‘g‘gg%g&pﬁggﬁ %{;&E (10)
schi zlopﬂrenl a, ('Uab)e | above) gav%e)K.val%es, resqectwe;\gofo A2, 0.18, (21 Og;.i 0.1, 0.13,
.- zhei mer-: o S - t enmenti a, 1. t owne' s
di sease, - (14)* td’iﬁ?ﬁe i e(g%'gl s%ﬁ;a ?@1? post traumatic stress
?I sorde[) )I (105)  obsessipsordDEMLE Ebmmi%llﬁwa?@hmbéﬂ&)uﬁ?%sl mlbrdisiagfcderg
e.g., bulima, anprexia nervo | eep di sorders,
8) mani a, (19)"“%6“'5?%’&9?5’190&!5‘? '6??8 ?(5’3 ggﬁ‘& NMal di sorders
“g., irritablege ,pﬂaﬂﬁr@nﬁm fcepidrsind mamdRal, stehiakiashunadil AgreSi s),
(21) at her oscl erosj s {( fibyosing,,di so ders g pul monar f|br03|s)
(23) obesity, (Z4%h fbﬂé be s LR At 8)d BisvAnng lietey TEE G ACPYSY Of o
headaches, such n@ém*ﬁhﬁrﬁ{hﬂﬁﬁm anl SHInRAIPdiSédsentdaiBs (;mgTio Ral é’f‘abr‘d@rsoal n, and
chronic pain syndro@ﬂﬁ@sé -46. WO 2006/ 007540 / US2005/ 023427 bI adder

and geni t ourPnasymg @e@) in g pRtigpidninepd f sycdyireatgent wharaimiey
i ncontinence), @%@as@gﬁ%ssaré%eﬂcted(fm%%\ﬂpébﬂs&dﬁﬁgﬂ ({)eSpiratérpduced by

cisplatin, doxorub|C|n and taxane), radiation-induced, notion Sickness,

et hanol - i nduced JiS8A8EHEI- %@Wlﬁiﬁ%éﬁ@&ﬁ%éﬁﬁowwmqmw7 asiige, (@8 ¥nausea. 5
Preferably,. the colyifhd MRNERSERALISIS(2F Makthaisi9dideasss [ gbmilisand Preventing

psoriasis), (3) skin disorders (e.g., atopic dermatitis and contact dermatitis),

20 (4) ophthalmologic disorders (e.g., retinitis, ocutar hypertension‘ and
cataracts), (5) central nervous system conditions, such as depressions (e.g.,
neurotic d.epression), anxieties (e.g., general anxiety, social anxiety and panic
- anxiety disorders), phobias (e.g., social phobia), and bipolar disorder, (6)
e addictions (e.g., alcohol dependénce and psychoactive substance abuse), (7)
25 epilepsy, (8) nociception, (9) psychosis, (1 0) schizophrenia, (11)
— —Alzheimers_disease,_(12) AlDs.related_dementia,(13) Towne!s disease,..
(14) stress related disorders (e.g., post traumnatic stress disorder), (15)
obéessivelcompulsive disorders, (16) eating disorders (e.é., bulimia, anorexia
nervosa and binge eating), (17) sleep disorders, (18) mania, (19) |
30 ' premenstrual syndrome, (20) gastrointestinal disorders (e.g., irritable bowel
syndrome, Crohn’s disease, colitis, and emeéis), (21) atherosclerosis, (22)
fibrosing disorders (e.g., puimonary fibrosis), (23) obesity, (24) Type !l
diabetes, (25) pain related disorders (e.g., headaches, such as migraines,
neuropathic pain, post-operative pain, and chronic pain syndromes), (26)
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one of the follow ng manmalian (e.g., human). disease states in a patient in
need of such treatnent: respiratory diseases (e.g., cough), depression,

anxi ety, phobia, and bi pol ar di sorder, al cohol dependence, psychoactive
subst ance abuse nOC|cept|on psych03|s schi zophrenia, stress related 10

di sorders, Wig200a ﬁ@?conpuIS|ve di sorder, bulima, anor SGTARSPRWAT and

bi nge eating, sleep disorders, nmania, prenenstrual syndr one,

gastrointestinal disorders, obesity, pain rel ated disorders, bladder

di sorders, geni bwae.naw% rctuoaﬂﬁ a&oroeme@ .a@%tmaltbsfeﬁns drid idahy cul ar, the
conpounds accordin are useful for treati ng di sease stat es

related to mecr w&gt','tﬁngﬁ) 1%7)Ie@%ﬁ§§g(§ Q&r@emﬁ‘glﬁa@’e'&"&qddﬁg aaHEed¥nt 1y, the

conpounds  of th@nsﬁ!ﬁt{ﬁrﬁdx@mbléﬁ %n@%%ﬁéﬁlrédlaﬂbﬁqmﬁceﬂnmbh& bicRalsgENt and
preventlon of asthma, enesjs nausea, depressions, _anxieties cough and

pain related di §taaerigdusags and E%ﬁié’ﬁﬁ'é’i’l’%/”a‘éﬁ%ﬁng vOREingd A1do f28) AANSER y and
cough. in angt herefagBRSthe lﬁﬂﬁmb ¥&H 6Lﬂﬂsrc§h%E%efupl(ﬂwﬁ&%ﬁﬁ'bf&@hthree

COprOSItIOI’]S 20 CO rsing eas one corrpoun ., oneto t
conpounds, pref erapfipe otméng:mﬁfmﬂtay (§-8phenantdepase skoesin apatieahin at | east

one pharmaceuti pald é’fs@ﬁ‘ﬁ%@irﬁ%ﬁe@ﬁﬁt %fgeagés”%a%réd?% Héﬁrésﬁ’tﬂﬁ”t ion al so

relates to the use of such armaceut i cal e treatnment of
mammal i an (e. g. anxiginhobia, @hd@t@@@!s@mﬁ.,almd@@ﬂdﬁm pisyehoadtivgbove. 25 In

still another a f t 0
anf agoni zi ng-t h§|ﬂ%ﬁné:%ta ofh‘g dd@%@f‘%ﬁ@ OQE %@&ohﬁrga[ahgtrrlg%drr eagééjpt or si te or
for the bl @@kad@owerambseﬂsmmommmmmﬂ% I_tulmeemm:ga narvasaamtal (i . a

patient, e.g. Bé'g?m& .S@SBS’?F% cﬁ%rs %#t&h:f tr{r SALAG AL sfr@%}ﬁé,s%d%g?ﬁ%ﬁéls" er i ng

tg the mammal an-e east one comnmpound 30
according to FodmﬂdarSlObemtyanainmdatedsimederafbladtbrdﬁom&@enittammanlf ective

f b
conbined wi th afsaRpe: posE B sE, M patdenier e B o AR oY ot <

and/ or one or nbomnuat are useiil &rjreatrendisedse. siptes pigted dnmicrgegsculane

et azodone. 1 or BRGAE ol Secidhby, ol 3o, 07 sbtwot e e Avdfthr .

anxiety. U S. 6artlesp8&slly @&00)n thelieatinard|and ypreventiomhf aﬂthma emesis,por at ed
herein by refergnee sGiSGdiaReanfetBs! 83N duirPRid0f aRbrRIS YR | N9

depression or
especially, emesis, depression, anxiety and cough.

In another aspect, the invention relates to pharmaceutical composmons
20 comprising at least one compound (e.g., one to three compounds, preferably,
one compound) represented by Formula | and at least one pharmaceutically
acceptable excipient or carrier. The invention also relates to the use of such
_ pharmaceutical compositions in the treatment of mammalian (e.g., human)
e disease states, such as those listed above. '
25 In still another aspect of the invention, a method is provided for
antagonizing_the effects of a_Substance P_at a_neurokinin-1 receptor site or for
the blockade of one or more neurokinin-1 receptors in a mammail (i.e., a
patient, e.g., a human) in need of such treatment, comprising administering to
~ the mammal an effective amount of at least one (e g., one) compound
30 according to Formula L.

In another aspect of the invention, an effective amount of one or more
of the inventive NK, receptor antagonists may be combined with an effective
amount of one or more anti-depressant égents and/or one or more anti-
anxiety agents (e.g., gepirone, gepirone hydrochloride, nefazodone, and
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anxiety with a conbination therapy of a specific NKL receptor antagonist 5
together with an anti-depressant and/or anti-anxiety agent. Thus, anti-
depressant and/or anti-anxiety agents, such as those disclosed in U.S.

6, 117, 855 (%100%09}' can be conbined with one or nore (e.g., one) conpounds of
the Fornul a ¢Q0Z34p depressi on and/ or anxiety di sease BGEYS050234)7 manmal
preferably, a human. 10 In still another aspect of the invention, an.

ef fective anmount of one or nore (e.g., one) of the inventive NKi receptor
ant agoni st s nay rig&zooohg ngdoctwrtde (ay.,Sdramie)) ¢o heaidepressionramdar nore (e.g.,

| ecti t I et
one) sel oLV, SHAEhPTLS, 1R R 868 o WGR o G rEBpBelf LY
synapti c .avai | atblylrefeyelwb dj@clomra)memod fmrhraaugglot preventingldeprdéssion cof
presynaptic r eaceur

d serptonin
B 155 805 ( 2000p MEMav & SPpBnpRYeliRyof B FENET rPRBL Aot by
rﬁf er encef dESN& Itm:?erar:mmmgn-demegs?am%m amﬁ%mxfew ageinh Thusg;@ntdi nat i ;)_n
t herapy of a recept.or antagoni.st and an i nventive
corrpo%d(s) of ORBeESITA gﬁ”’ﬁﬁty@@ﬁﬁtlsn t%d@?ﬁ?e‘ssaﬁ#mégsan SSRI(s) in
a si lntgl e phalr rrawtrisw(zo?ulmp@m hé @@nblﬁ?dwlttllw Gﬁél_of)moﬁéj(ésg;k ?ﬁ@[lc_:ﬁ&poun?% t
si mul t aneous rre uen i a ] n i s conbination
may be usef ul yl ﬁ?&ﬁe:uqr?’é‘% ,{é,iﬁea% i’%ﬁ”ﬁ'?gdﬁ%%qsﬁ’ftﬂ?s ZYfbt her of the
above-identifi e%mpwamylmmghsease st at es I'n particular, an
ef fective armunt of at, | east OR%E% g % ou_nd havi ng the Formula 1,
al one or 25 Poget her Nt gngtherps ohiBe ke eHective RMOWLRI e . | one)
sel ective ser o fe. geuﬁé)aéf@hé mbérkive WK, re@pt&eam@g%fnwts m@yha%ombﬁﬁdnent and

p(\/ventlon of depression, and/or anxiety. Nunerous chem cal substances are

kndwn to alter a@ﬁf@ﬁi"fe@m%ﬁlc’f ang Pl 'T‘?fed? G SHPAIMEHRSRIGANt hei r

i nhibition of p"rélﬁ:‘fé]@%hiﬁltdr@& ﬁ)ttkéﬁ’t'av%ﬂe@fof RIS dsdRbenred ,
serotonin. Representative SSRIs I ncI u thout i mtation, the follow ng:

fluoxetine, fluskehantiorgdeerinedabae. (%eS@'S alter the sy pantic aVaf"#*le?fam ne,
F1 uvoxam ne 1gal SaiofufiudHel (obllion pREThIIE RELANRA GRS naldRaR or | de

(e.g., PaX|I r)), sertraline, sertralne.groc ori

cital opram cit Blegsedierstenian Mov &ith2,805420 %T%WSUF%IGT‘G‘%@B ane duI oxetine
-48 WO 2006/ 007348, ﬂé@ﬁ@%ﬂ%ﬁ%?&@ﬁce RIsEoRE4h PelthSd foY BBhMH PRy witRd

venl| af axi ne hydrocrforl (e.d. fexor(r)).
a comblnation therapy ofa NK1 receptor antagomst and an SSRI, Oneor

more inventive compound(s) of the Formula 1 can be combined 1ogether with
20 an SSRI(s) in a single pharmaceutical compésition, or it can be administered
simultaneously, concurrently or sequentially with an SSRI. Th_ié combination
may be useful in the treatment and prevention of obesity or another of the
_ above-identified human and animal disease states. In particular, an effective
C,.J' amount of at least one {e.g., one) compound having the Formula I, alone or
- 25  together with an effective amount of at least one (é.g., one) selective
seroionin reuptake inhibitor, can be useful in the treatment and prevention of

depression, and/or anxiety.
Numerous chemical substances are known fo alter the synaptic

availability of serotonin through their inhibition of presynaptic reaccumulation
30 - of neuronally released serotonin. Representative SSRIs include, without

limitation, the following: fluoxetine, fluoxetine hydrochloride (e.g., Prozac®),

fluvoxamine, fluvoxamine maleate (e.g. Luvox®), paroxetine, paroxetine

hydrochloride (e.g., Paxil®), sertraline, sertraline hydrochloride (e.g., Zoloft®),

citalopram, citalopram hydrobromide (e.g., Celexa™), duloxetlne duloxetine
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Further SSRIs include those disclosed in U S 6,162,805 (2000). O her
conpounds can readily be evaluated to determne their ability to selectively
i nhibit serotonin reuptake. Thus, one aspect of the invention relates to a 5
pharmaceutical conposition conprising at |east one (e.g., one) NK1 receptor
ant agoni st NRARYWHE Fornula |, at least one (e.g., oneBCHBERMYSMAMI7at | east
one pharnmaceutically acceptabl e exci pient or carrier. Another aspect of the
invention relates to a method of treating the above identified mammalian

(e.g., human) qiyaﬁféﬁ%naé "’Ue‘?t%faﬂlrﬁe aﬂ?ﬂr@ﬂgfaﬁﬂgmwl%bﬁlgnééi@ g ; Eﬁ@f%‘?g to a

patient in 10 neéd such treat nent fective anmount r maceut i cal

conposi tion corﬁWﬁhQT ﬁﬁRﬁt'nGle@%thoéﬂélSG’@S@ﬂ in B&e§, 1&%505&@5})0&@“ agoni st
having the —FormdolinddlodifieBifiald o ddﬁoaéetérﬁﬁféthgﬂ%bﬁigfr @-seltfifaly SSRI .

such as one of those recite bove, l'east one p maceutlcally
accept abl e exci 'dbit sergioninaenplake. IBJSL Rn@appest efrtlhecn\@@peueiatﬁwa nvention

el ates 10 2 et alodie A BohBlsin6lP B AR il BRE(ELY onl TR

conprising a sterlng to a |en nee nt ‘an
ef f ecti ve anmpuntntdgoaist h@arsgtmr@rmelagl at !eﬁsépnw(@g pee)eﬁiﬁlak andhehblgesti st havi ng

bne of those deoEIENMESh g gkttt 8R34ANG calrfrppofRE byREFbLBL00 o,

i s conbi ned wit linventi@SRilatéoto aohethudsdf trasiingthe abave jdeniifesd mammadiend (ef., such

treatnment, the [ ent n_ be. | t.aneously,
consecut 1 vel y- ¢ SHBRY PisF o AEGEHES Mgt orabrsp B pgley g e ot Ha o
tinme), or sd@uemeedbf wc(hftre”amhemrml affedtite@modrief aphemaceuticalzoppositich of
time). In genera e two actlveéHRgredl nts, are. ér:‘i;avm ni stered

c ’\secut i vely oF°’§’BH§fB§’IFF Igpplene g .G F{Fé’e aptagapis Pagopi s
s, _piefer_a_bl Fnrradmlmmmmbnbafrmteeashen@w@ noﬁé)resmpaumammﬁm It is

anot her enbodi mgnt of e |nvent| at a il nt su rin from

MU't 5l e ai | mendiDRTEHed 2o Hkat et et BmepRGeeepep i prite

adm ni stering torearpatient (e.g., a mammal, prefer abI y a human) [ n need of
30 such tregtnent at, | easf one conpound of. For ast one ot her
active i ngrggl ent (iN& pre%?r’[‘?@)“ﬂ?@d%d’?”ﬁ"ﬁ'%ﬁlgus %h%"lﬁ?h%ﬁ?ftér "I he ailnments
bei ng suffered lagplebsiopahd ankietythe rﬁanmwrﬁlpnsni adrimigering tarcbdtiBat iat her

active ingredients CE e adm ni st sequent%al IZ concurrent h% and/ or
si nul t aneousl y. N§R&O %?B&[?ﬁﬂge'?ﬁ@“ ﬁwed"mo%ﬂ #Hea%} e (eQeanENKngr edi ent s
-49 receptor antagonist having the Formula | in combination with at least one

(e.g., one) SSRI, such as one of those described above. When an inventive
20  NK; receptor antagonist is combined with an SSRI for admihistration foa
patient in need of such treatment, the two active ingredients can be
administered simultaneously, consecutively (one after the other within a
J relatively short period of time), or sequentially (first one and then the other
N over a period of time). In general, when the two active ingredients are
25  administered consecutively or sequentially, the inventive NK receptor
antggonist is, preferably, _administered before _the administration of the SSRI.
It is another embodiment of the invention to treat a patient suffering
from multiple ailments with a cefnbinatEOn therapy, the therapy .comprising
administering to a patient (e.g., a mammal, preferably a human) in need of
30 such treatment at least one compound of Formula |, and at least one other
active ingredient (i.e., drug) used for treating one or more of the ailments
being suffered by the patient. The compounds of Formula | and the other
active ingredients can be administered sequentieily, concurrently and/or
simultaneously. The compounds of Formula | and the other active ingredients
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\\D 2006/ 007540 PCT/ US20057 023427 can be admi ni st ered separately in any

sui tabl e dosage form Preferably, ,admnistration is acconplished using an
oral dosage forms or using a ‘transdernal patches. The conpounds of Formnula
| and the other active ingredients can be fornul ated together and
adm ni st er aglghipeRitR4cOoNbi ned 5 dosage form' Thus, the c the
I nvention may be enpl oyed al one or in- conbination Wthgg?}lg}gé‘bq%%ﬁ%\;e agents.
Conmbi nation therapy includes the admnistration of two or nore active
ingredients to a patient in need of treatnment. In addition to the above
descri bed NK1 roswdist admiaistered separaiSrn anpsuitabls dusapge foroh dfrefeyably,he conpounds
havi ng the For ctive agents,
such as the foﬁggﬁmnﬂﬁtrmqrﬁ%cgmlsﬂsgy s:ﬂ%&n O%%OQ%%%%% glt gsﬁ{)%?s (e.g., those
that are di scl dewgdennal patobrs.nThe cevppinds of Enmmg@ham thpaitlaﬂrta;:tlm t ed above),
pr ost anoi ds 0, { - s I sts,

dopam ne recep]"(')érgg'%mS éatn% f@ﬂﬁtﬂét@b?aqﬁer%@ﬁ%@@ﬁrﬂ%t&géﬁﬁ%Rg%mﬁﬂwgﬁdot heI I n
recept or antbagaivisags foremdot hel i n converting enzyne i nh| bitors, angiotensin

I f receptor antagoni nangi [ £ n L hhi bl S, neutral
nmet al | ogndopept [ gas:‘erﬂ |L§1ht|h F%ﬁéﬁw’?%.loithe 'F‘é%'%hg%{beeéﬁﬁ?}ﬂéqﬁﬂﬁ%w@r S,
serotonin 5- Frr&onmmmjmnnmmmim;cmﬂm agenés. gCombindiiorsiberapy inchadesahs et r on

hydrochl ori de onoset r.o ran tron d 20

G ani set ron hy FEEENBATR RO b o BieRR G s 10 Bl fRest 8 e copt o
agoni st's, nocutmetmemt neaaequtamtoag@absstesdesg'riwwnm tecepiiod antagonist/SSRI
dexanethasqg r ho 3$se | bltors Iors and/ or

ot.assi channel dul
e ReT oo 0t rabhasiol et ohus i cortelbepis REYRS The OOt (1, PR FpBLgHs |
t(her apeutic agemqs:;ﬁearr racretvithet bcive édwg@pycmés the falﬁzvﬂlﬁg‘rmmdﬁ)d@foft he
i\nvention are ol ovm anoi ds r.ost agl andi n ©a
adr ener gi c- agom@t recertpican %@"?ﬁ%?ﬁ%r@‘ @a?r@wlﬁ?ﬁ%se% I S5Ykinn W@EEIBF or
agoni sts, such satagdpRIPatehistited apgVe)! ®ostanoitis, HaBtGEOMArRth§oniGy G as
| osartan, irbesartan, val sartan and candesartan ETA antagoni sts, such as

bosentan and ABFSEdic 5%'198%ﬁgﬂ”‘ﬁtsl-ﬁ@af@&ﬁ‘:@?toéBg%§t§dﬁﬁﬁa§?%° iRyuch as

ondansetronp anscepidiEenaists, ﬁﬁdidiﬁelm%éébt@ﬁantwtéﬁ%@u@% chrivepiryf er r ed
enbodi ments of the invention, the jnventive onpounds _can .be conbi ned with:

other types of SRRMM® fehioE, aawpge@éwll&&egeptosﬁﬁﬁsom%p%%@%ewamagon. sts,
ser ot oni n 5=HT3nkRfE Hinito) haGPdlintdtSlloendopeptidase inhibitors, ETa antagonists,

renin inhibitors, serotonin 5-HT; receptor antagonists (e.g., ondansetron,

ondansetron hydrochloride (e.g., Zolfran®), palonosetron, granisetron, and

20 granisetron hydrochloride (e.g., Kytil®), serotonin 5-HTz. receplor agonists,
nociceptin receptor agonists, glucocorticoids (e.g., dexamethaéone), rho
kinase inhibitors, potassium channel modulators and/or inhibitors of multi-drug

C resistance protein 5. '
- Particularly useful therapeutic agents for combination therapy with

25 compounds of the invention are the foliowing: prostanoids, such as
prostaglandin-Eq;-a-adrenergic-agenists;-such as phentolamine mesylate;
dopamine receptor agonists, such as apomorphine; angiotensin if
antagonists, such as losartan, irbesartan, valsartan and candesartan; ETa
antagonists, such as bosentan and ABT-627; serctonin 5- HTs receptor

30 | ‘antagonists, such as ondansetron; and glucocorticoids, such as
dexamethasone. In preferred embaodiments of the invention, the inventive
compounds can be combined with: other types of NK4 receptor antagonists,
S8RlIs, dopamine receptor agonists, serotonin 5-HT3 receptor antagonis@s,
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-50 WD 2006/ 007540 PCT/ US2605/ 023427 serotonin 5-HT2c receptor agonists,
noci ceptin receptor agonists, glucocorticoids and/or inhibitors of

mul ti-drug resistance protein 5. Another enbodinment of this invention is
directed to a nethod for treating a physiological disorder, synptom or

di sease in in need of 5 such treatnent, conpr|5|n adn1n|ster|ng
to the patﬁ@%?ﬁéwﬁg fective amount of at |east one co 0B¥02887 nul a |,
and an effective anount of at |east one active ingredlent sel ected from
the group consisting of other NKL receptor antagonists, selective serotonin
reupt ake i nhi bisams;mrdﬁxpammeeﬁtercmh&ts nagesptiatrécepkaragbaigis) 5- HT3 recept or
ant agoni sts, ser,otonin e i sts. nociceptin receptor

agoni sts, gl uco¥BrIaesy 0&’55 a({ﬁlZor 'ﬁ}c\t? 't%ﬁ?frrgﬁ%gﬂ‘grfﬁﬁﬁaafzﬁﬁ'"‘?@égf%st ance protein 5,
wherein the physi ol ggiatiedr eﬂik&ﬂfnd@‘nof%ﬁisﬂm@ﬁbm‘s dirkce@ds @ metheekqct ed Lrgm the
group consistin tor i se ressi on i et phobi a,

bi pol ar di sor de¥§ a%a%bﬁms Mﬁ'@ &" Sy’BE@%‘Héﬂ? "%ﬁ[??t‘%(ﬁ %&fﬁ%f

noci ception,s pSMQ:hQﬁda@rneﬁt?bcbrﬁmﬁ"ﬁgeéﬁrﬁms@hhg%th&%at;@ht@n&ﬂfedﬂ@érﬂ@unt of
obsessi ve/ conpul

i ve di sorder anor ex ner vos e eati ng,
sl eep di sorder atﬁ%ﬂ?gneﬁwnew&?fﬂ%ﬂmg@do@we Y‘?Bmﬁf@sq aﬁ t‘Zf’l"i'sorder
obesity, headacigive IRt ABR Ricetdaiom triécg“réup)étﬁfs%hhy@f R NIGhegdpier pain
syndronme, bl adder disorder, genitourinary djsorder, cough, en95|s and

nausea. 20 Phar#i@gans %aﬁe’%\’\%ﬁ%ﬂ?fpﬂ@rﬁuﬁi‘%ﬂ tobibitaisnd ?Wﬂﬁb‘?ﬁ?f’% 1 to about
99.9 weight pejfpRts s@FotéﬁfﬁmWBQHéeﬁrté?lta’ﬁbﬂlﬁs Qerotsi BIH S FeBplor Or from

about 20 to about 80 wel ght percent of active ingredient (conmpound of the

Formula 1).10 Foﬁgoﬁl%d\opﬁeptmf&ﬁ%%%ﬁqn@éﬂ QB'@H%BW@W nhibesied conpounds
{%C“ bed by trhm%d.lugweéx&aaﬁee pr'oﬂﬁﬁ \iumaf?rfﬁ&swsﬁ@ghéaf d%?@é?t@?ﬁ ol 1 ers

be either solid g orm preparations |nclude powders,
tabl ets, di sperdisanse is gelgptgd &em tbaswp@nméfmﬁt%r%ﬁmamp@éga&eon es. The

powder s and tatﬂe[%tréss"m‘ya %C@gﬂqdd%%la?fdis“dém 'idé)én%e ut 95 percent

active |ngred|en Su ta carriers are Int eart e. g.
magnesi um car bmp@aqﬂﬁ@ﬁ@ww abuseymgcieepia, @sycggga,rscarzopa@n@s efresgabl et s,

powders, Ca@etr@laf’ébdd@&’eéPb%e ﬁ,@/c%p‘pegﬁé%raér ﬁalnh.gy REGAE nbRLER, Su! tabl e

for oral adm ni strati on. es [6) armaceut 1 cal e carriers

and met hods of hmﬂﬁ%twm!@en dnsomar.unam'sa peemerstival undrares: destreiptestinal n A.
Cennaro - (ed.), REMHOILBELity e dSEhE HebrdpBiic pain, post-operative pain, chronic

pain syndrome, bladder disorder, genitourinary disorder, cough, emesis and
nausea. _
20 Pharmagceutical compositions may contain from about 0.1 to about 99.9
weight percent, or from about 5 o about 95 weight percent, or from about 20
to about 80 weight percent of active ingredient (compound of the Formula I).
- For preparing pharmaceutical compositions from the compounds described by

P

e . this invention, inert, pharmaceutically acceptable carriers can be éither solid

25  orliquid. Solid form preparations include powders, tablets, dispersible
granules, capsules, cachets and suppositories. The powders and tablets may
be compﬁsed of from about 5 to about 95 percent acfive ingredient. Suitable
solid carriers are known in the art, e.g. magnesium carbenate, magnesium
stearate, talc, sugar or lactose. Tablets, powders, cachets and capsules can

30 be used as solid dosage forms suitable for oral administration. Examples of
pharmaceutically acceptable carriers and methods of manufacture for various
compositions may be found in A. Gennaro (ed.), Remington: The Science and
Practice of Pharmacy, 20™ Edition, (2000), Lippincott Williams & Wilkins,
Baltimore, MD, herein incorporated by reference. -
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Practice of Pharmacy, 20th Edition, (2000), Lippincott WIllians & WI ki ns,
Baltinore, M D, herein incorporated by reference. -51 WO 2006/ 007540
PCT1US2005/ 023427 Liquid form preparations include solutions, suspensions
and emul sions, for exanple, water or water-propylene glycol solutions for
par ent er al i ection or addition of sweeteners and opacifiers for oral
sol uti ons, PEMII8ns and enul sions. Liquid form prepRGEES2005924#a7 al so

i ncl ude soI utions for intranasal 5 administration. Aerosol preparations
suitable for inhalation may include solutions and solids in powder form

whi ch may be in comjiiqa ipm Mbﬁd?a@or@%d’%%ﬂthﬁ@'§u¥pex%‘f&%pér@t3rﬁul§|6ﬁ£' er,

such as an inert conpressed g .g. nitrogen. Al'so included are solid form
prepar ati ons, VAl exprape. Wﬁﬁeéﬁh‘é%tef'ﬁroﬂﬂenqg‘y’é@ﬁ@%’?‘?‘éﬁﬁ‘o" §ﬁ(ﬁ“§qfﬁ* ieetiane use, to
i quid Torm pregaRiloAns shebieRbisRAb dRhaherSfor 7 PN BIlkiBha susfeRarstdndt | on. Such
l'iquid forms include solutions, .suspensions enmul sions. The coggounds of
the invention rRMUIEES btguwé‘pmefemaém@s @ﬁ!éb"ﬁm’lﬂfﬁﬂ solutipesferdntsanas
conposi ti ons; CafynhinisGatidte formof creans, |otions, aerosols 15 and/or

enul sions and can be included in a t‘ransde'r mal _patch‘of the matrix or
reservoir type as arereshpeparaiinns syiiablefer lahalatl@‘rmammltpi@rq@bgiens E’n@ferabl y
the compound '%&Gmrﬁb&ﬁﬂr?&wm@%a@%%o%' ioh Wit AFF?ISS

preparation is in a t dosage torm Such orm t prepara |ons

subdi vi ded i nt cacsaptaklsl gardgrzeuthasian inert campressrshgas, riggitewgpen.opri at e
guantities of the a ; .ef f achi eve
the desired purpose%%qn lﬁgﬁgﬁég%g‘%@@gﬁﬁa?éﬁ'ﬁs &rﬁfch\ét?e @?\éﬂaéattoﬁgo I nt ended
t o enconpasH} bwhkertdwh sbaitly befoneuss, td thquidafwnimdparahhmlfodejﬁmgerahmts in any

f the f d | t t
Shiar maceut | cal 15ProRe foiaelon cSRRIRE o FRlufe edMof Sutibutions of ¢ ne
present invent iand emalsioass addi ti onal agent selected fromthe |ists of the
ddi ti I ts d i 1.0 t I
Mnacti ve exei pi ent s erRTpovdt UShEmFRRE I oo BE KRR SRl Rl e uni
can contain fi Xk tmdatmal@bnmbﬁtnor&fcan&a}eé itie’ famefctrbmsdn&mshmm%eut ically
active age f%&qgr@g%ﬁ%%qﬁb%ﬁza%qnecig% lInIaOtriJansrcTig%] 2 pn? ftﬁe man'&torhas not

yet been fo

reservoir type as are conventional in the art for this purpose.
Preferably the compound is administered orally.
Preferably, the pharmaceutical preparation is in a unit dosage form. In
such form, the preparations subdivided into suitably sized unit doses
20  containing appropriate quantities of the active component, e.g., an effective
amount to achieve the desired purpose.

The term "pharmaceutical composition" is also intended fo encompass
both the bulk composition and individual dosage units, in any of the forms
N described herein, comprised of more than one (e.g., iwo) pharmaceutically

25 active agents such as, for example, a compound of the present invention and
an additional agent selected from the lists of the additional agents described
herein, along with any pharmaceutically inactive excipients. The buik
composition and each individual dosage unit can contain fixed amounts of the
aforesaid "more than one pharmaceutically active agents”. The term “bulk

30 composition” means material that has not yet been formed into individual

~ dosage units. An illustrative dosage unit is an oral dosage unit such as
tablets, pills and the like. Similarly, the herein-described method of treating a
patient by administering a pharmaceutical composition of the present
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dosage units. An illustrative dosage unit is an oral dosage unit such as
tablets, pills and the like. Simlarly, the herein-described nethod of
treating a patient by admnistering a pharnaceutical conposition of the
present -52 WD 2006/ 007540 PCT/ US2005/023427 invention is also tntenaea to
enconpass Ve strati on of the aforesaid bul k comuamistesnzard

I ndi vi dual dosage units. The quantity of active conpound in a unit dose of
preparation may be varied or adjusted fromabout 0.01 ng to about 4000 ng,

preferably fromumBAW aifo Herdahl eAbiitiass M adMinisiBich Bthé BfcRdayy f T om about
0.3 ng to about 500 rrg’fi %nd nost Sr eferéo’bl y aflrorr}% abcl)ut 0. 04 nga‘t{do about 250

ng according tRyl srMpRSHqnAnddpdidgualidesageiitsThe act ual dosage enpl oyed may
be varied dependi ngTHg e of i inQf urdi | everity
of the condition bei ngqﬁa?ga gdéﬁqgc%)@?gﬁmn%sﬂ%ﬁ%%g?%{fR@??@ggﬁ ose'zlge

regi men for a paried eupeipsied fiog syt 0 91unga teiabout 4R00ky| prefanehinBorir t . For

conveni ence,g t ' .ﬁﬂﬂﬁn A L I n

portions dur5i nt&% to hfe)éggﬁ@sol %{’é’gﬁi re Eﬁ'ﬁ%@}ﬁ%ﬁﬁbﬁoy % ?gﬁtﬁgw @f%‘%&

admi ni st r at i on 50 nogheansionpsiypneferadly franeabaut Odit g ko alpeint @60 rgeaccording

phar maceuti cal | C thereof will be 15 regul ated according to
W PRESEREAS ekl

t he judgnent of cl''nician considering such factors as age,
condition and size ®hetahtiapdesagaenpioyed imayde \weied depgndifig tian theynpt ons bei ng

e Yol RGP AR o R8sl Tt "
di vi ded dosiés. (Reritinatipinat nhecpropeddsage rgpimen fooapaoicularaituatioaris withinmay be
aam nnster e, GRS . ' Bihiehed S S0 Biken AL PR LY L5,
herapy. The qurdtadministeredsa portieas atidng matdagtaa irsqluiﬂe!d. conbination with a
S e o bR UBt Ao e be o ke B e
ant agoni st contveatiomahdlof therpharmacetictlly hbcdptatle walts thereof will be
L O R A2A i i e PR e Cop Mo O e
from about 50 tsQclateetirs 30Agepsontitidiland eige pt the pRtibAgRNWall as saetiiyfdhe th from
about 10 to ab%wnp o%?s lgerqngo [refiggl A t{rpr}ca ?é)c}orl]nen[rended daily dosage regimen for
oral administration can range from about 0.02 mg/day to about 2000 mg/day,
in two to fouf divided doses.
20 The pharmaceutical compositions of the invention may be administered
from about 1 to about 5 times per day, or anernétiyely, as a continuous
infusion. Such administration can be used as a chron‘ic'or acute therapy.
The quantity of NK; receptor antagonist in combination with a selective
{k-.,/' - serotonin reuptake inhibitor (“SSRI") in a unit dose of preparation may be from
25 about 10 to about 300 mg of NK; recéptor antagonist combined with from
- —about-10-to-about-100-mg-of-85RI—In-another combination.the.quantity of
NK; receptor antagonist in combination with a SSRI in a unit dose of
preparation may be from about 50 to about 300 mg of NK; receptor antagonist
combined with from about 10 to about 100 mg of SSRI. In another
30 combination the quantity of NK1 receptor antagonist in combination with SSRI .
in a unit dose of preparation may be from about 50 to about 300 mg of NK;
receptor antagonist combined with fror about 20 to about 50 ‘mg of SSRI.
The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
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30 conbi nation the quantity of NK, receptor antagonist in conbination with
SSRI in a unit dose of preparation may be from about 50 to about 300 ng of
NK1 receptor antagoni st conbined with fromabout 20 to about 50 ng of SSRI.
The actual dosage enployed may be vari ed dependi ng upon the requirenents of
the patient and the severity of the condition being treated. -53 WO

2006/ 00754W0oRGIddoBA005/ 023427 Determ nati on of the praoraruasagazy egi men
for a particular situation is within the skill of the art. For conveni ence,
the total daily dosage nay be divided and admi nistered in portions during
the day as required. Upon inprovenent of a patient's condition, a

mai nt enance dodeeteimiga dompropebagRege regimen for agpariigwiarsiiuation s withine

i nvention may iR hst i é}ﬁéﬁ éJa?ét .dasage or
frequency of a?%%ﬁmor@gt%iﬁi%gr‘:bh\ét ) ?rhst@éﬁoetal%ré@ggge g A&éyggpﬁ’ﬁ&cétgi on of the
synpt ons, to a anshasiministered wrportiansiduing thedlay@sraduiredn Wponriopagvesnt When t he
synpt ons have d j t : i s | d cease.
Pat onts may. Faarre eoteon, §gldiendiEs HbEC of §¥abpalrf BhHBRLYEIY, C, T

basi s upon dny aoetinatoned ihef indindion sy eyadminineredsfeecéssmrglosage and

treatment - regi i I nd_w || .depend
upon a vari et y'%.g::%?é@%nglﬁg% e%%%%%eg&n@gqtuﬁgé)}ac%% \'}‘Ftﬁ %('/traottsﬁt %’Zﬂdt@g@%{ gﬁec conpound
teLrpI oyte_d, ';het ﬁgé\iqwodya\ﬁmh@pnpf@em?mtormmmalevtetattv:hir;h&iéiltswpmvad;jhdi et of
e patient, i . O ion e rate XC LQn e

speci fic drug c%ﬁﬁ'i“ggt'si %ﬁaﬁﬁ%@nghl E%‘{i/g\gl S[?'ngok'gs Q%\%r%eggoaﬁlgylﬁ@%st?/ﬁ{)‘% ons bei ng
treated, the palesied levelltreptasant slwould cedsbe Patignis maynhoweeves, fegaiad ed and t he
judgrment of, the treati hysi ci ap. term nation of the prqoper dosage
gt men f or'% P REMIrEERA SR eLotl e RIORP P RCo T Bogats 5
EXAMPLES The iggugpegm@n di scl osed herein is exenplified by the foll ow ng

d ,not be nstru |imt the scope

of 'Ito ﬁreatj: ggls023(rjefax%gggﬁag?%éc%g%gﬁ\l‘%qti"?,g'rﬁ'ﬁf‘?ﬂ%gfgy Qﬁggﬁ%gpﬁmgqaé’t ruct ures
25 maybe appar gatvariedtana il sépgenbagoh @ varietyasf factorRREGudiRgTie MEviOMRe LE 1- O
specific compound employed, the age, body weight, general health status,
15 sex and diet of the patient, the time of administration, the rate of excretion, the
specific drug combination, the severity and course of the symptoms being
treated, the patient’s disposition to the condition being treated and the
judgment of the treating physician. Determination of the proper dosage
regimen for a particular situation is within the skill of the art.
20 | ' '
EXAMPLES
The invention disclosed herein is exemplified by the following
preparations and examples, which should not be construed to limit the scope

O

of the disélosure. Alternative mechanistic pathways and analogous structures

25 may be apparent to those skilled in the art.
PRERPARATIVE- EXAMBRLE 1.

Q

CF;

30 Step 1.

-54-



PN CF, . CNi 1 HNCE™1 30 st ep 1: -54 WD 20061007540 PCT/ US2005/ 023427
Cl HN.CNCFA CCL ONOF. C ComEON CH C6 CbzN 42% is In a 25 nL

round- bottoned fl ask, Conpound 42b (0.253 g, 0.42 mmol, 1.0 equiv) was
taken up in 5 nL of CHOCI 2, and the resulting reaction mxture was cool ed
to 0C in angpSkiehedsky Et3N (0.088 ni, 0.63 nmmol, 1.5 5 equiv) followed by
4-chi orobutyryl 'chloride (0.065 mL, 0.5 mol, 1.2 equi vPCUREP%¥ M3 7added t o
the reaction m xture, which was subsequently slowly . warned to room
tenperature and was stirred for 14 hrs. The progress of the reaction was
nonitored by TLC (60: AO Et OAcl hexane) and Ms. Upon €onpletion, the reaction
m xture was diluted wth CH2Cl 2, quenched vmth 10 turat ed aqueous NaHCGB,
foll owed by brine. The organf ayerc"was drysgg\/y H‘. 2 SO4 cgnd concentr at ed
to give crude Conpound la (O )d e t step w thout
further purification. Electrosgra [3%1?“""7’%4 4 ‘3“& Sk werdl ~N ON , CN
CF, GFa 66%Nal {

42

in a 25 ml round-bottomed flask, Compound 42b (0. 253 g, 0.42
mmol, 1.0 equiv) was taken up in 5 mL. of CHzClz, and the resulting reaction

mixture was cooled to 0°C in an ice bath, Et;N (0.088 mL, 0.63 mmol, 1.5

5 equiv) followed by 4-chlorobutyryl chloride (0.065 mL, 0.5 mmol, 1.2 equiv)
was then added to the reaction mixture, which was subsequently slowly
- warmed to room temperature and was stirred for 14 hrs. The progress of the
» reaction was monitored by TLC (60:40 EtOAc/hexane) and MS. Upon
completion, the reaction mixture was diluted with CHzClz, quenched with
10 saturated aqueous NaHCQ;, followed by brine. The organic layer was dried
over Na;SO, and concentrated to give crude Compound 1a (0.3 g), which
was used in the next step without further purification.
Electrospray MS [M+1] 724.4.

15
Step 2:

Cf" -
N, EN GF,

—————

“CF,

(; ' in a flame-dried 25 n':?_ round-bottomed flask, Compound 1a (0.3 g,

0.4 mmol, 1.0 equiv) was taken up in dry THF. - To this reaction mixture, 60%

20  NaH (0.025 g, 0.62 mmol, 1.5 equiv) was added, and reaction mixture was

' stirred at room femperature for 2 s, The progress of the réaction was
monitored by TLC (60:40 EtOAclhexéne) and MS. Upon completion, the
reaction mixture was diluted with EtOAc and quenched with saturated
agqueous NaHCO;. The organic layer was dried over Na»SO, and

25 concentrated to give Compound 1b (0.25 g), which was used in the next step
without further purification,

Step 3:
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p THE Cbh.9 CbzN ..r C_ iCCF, CrFato In a flame-dried 25 nL round-bottoned
flask, Conmpound la (0.3 g, 0.4 mmol, 1.0 equiv) was taken up in dry THF. To
this reaction m xture, 60% 20 NaH (0.025 g, 0.62 nmol, 1.5 equiv) was
added, and reaction mxture was stlrre aT roomtenperature for-2-Frs. The
progress ~wpeodw®arsié of was nonitored by TLC (60: 40 Et @&aiuseooanmsy27and NS,
Upon conpletion, the reaction mxture was diluted with Et OAc and quenched
with saturated aqueous NaHCO3 The organic |ayer was dried over Na2SO4 and
25 concentrated to give Conpound 1 b (0.25 g), which was used in the next
step wthout further purificatl : -55 WO 007540

PCT/ US2005/ 023427 0 0 ,CN Cf, Red CH, ChzN RN ' ,ip
G, ..,.i~ CFl.Corrpound 1b(9ﬂ 5. 0 |v) s di ssol ved
indry MOH (2.0 nL) and was tr 80 .9% under an
inert 5 atnosphere. The reactio®nsm xture was hydr oge ed at atnospheric
pressure and was nonitored by TLC (60: 40 Et OAc/ hexane). The reaction was
conpleted in 45 mn, and the reaction m xture was then filtered through

CELI TE (di at orraceou% ?Q{I I Muvgfdg"ﬁ e %ﬂ%&%m%ﬁ to give a

crude product. Puri carrie u5| preparative plate 10
chr omat ogr aphy MesRifA 42 OmniQueeiiveasdreaied witty20/%6 RagapURa%ewt)ountier gn ingsio) .

£l ect 1 05pr ay M Mkl 55 oo bl i 8RA0 LOLRBRGRTONB02 (1)

554. 2242, fou

=

H

pressure and was monitored by TLC (60:40 EtOAc/hexane). The reaction
was completed in 45 min, and the reaction mixture was then filtered through
o, CELITE (diatomaceous earth), washed with EtOAc, and concentrated o give
Q/ a crude product. Purification was carried out using preparative plate

10 chromatography (60/40 EtOAc/hexane) to give Compound 1 (0.10 g, 49%).
Electrospray MS [M+1] 554.3.
HRMS (FAB) calculated for CasHzsFeNsO; (M+1) 554.2242, found

' 554.,2249.

15

PREPARATIVE EXAMPLE 2
(. 20

Step 1:
[+]
OFs m)j‘o/\/c’
R BN, CH.CY
- 28
25 in a 25 mi round-bottomed flask, Compound 42b (0.3264 g, 0.44

mmol, 1.0 equiv) was taken up in 5 mL of THF, and the reaction mixture was

cooled to 0°C in an ice bath. Ef;N {0.073 mL, 0.44 mmol, 1.2 equiv) foliéwed
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15 PREPARATI VE EXAMPLE 2 010 ,CN CFa HN W Exanple2 20 Step 1: HzN CN
CF G xo*~~ ~NCNCF i CdzN CF EtsN, CN,Cy ChzN 10 | CF ~a 42b 2a 25 1In a
25 m round-bottomed fl ask, Corrpound 42b (0,3264 g, 0.44 mol, 1.0 equiv)
was taken up in 5 nL of THF, and’ ‘the reaction mixture was cool ed to 0Cin
an ice batgV gﬁ@%@ 073 nm., 0.44 mmol, 1.2 equiv) followed -56

2006/ 007540 P &3005/ 023427 by 2-chl oroet hyi cnl oror](’)‘FTfH§28“5(‘33ﬁ%4 n,
0.44 mml, 1.2 equiv) was then added to the reaction m xture, which was
slowy warrred to roomtenperature and stirred for 14 hrs. The progress of

t he reacti on waby Ashioreatiad chiprorerate AOBINE I MMotahe padiMbwassthelhe react i on
did not go to c S Kenched

wi th saturated Bhﬁﬁag{’m%drﬁ yg%lma#ﬁbwg%émegh?ger J\In?ﬁséthgl ed over
Na2SO4 and concm%ﬂtﬁfteécfotb"rbﬁsvé' henges;)oféhm@@cmaﬁ:monm;edby\m@ subj ect ed

o). 8 ectr ospr VR N heAR) e Bifge by IR o e

hence was diluted with EtOAc and quenched with saturated NaHCQj; followed

by brine. The organic layer was dried over Na;SO, and concentrated to give
(0.3 g) crude product, which was subjected to BIOTAGE chromatography
(40:60 EtOAc/hexane) to give Compound 2a (0.125 g).

10 Electrospray MS [M+1]712.4.

Step 2:

&Fs CFs

B0% NaH,
THF

CF, ~er,

15 In a flame-dried 25 m! round-bottomed flask, Compound 2a (0.125 g,
0.175 mmol, 1.0 equiv) was taken up in dry THF. To this reaction mixture,
60% NaH (0.10 g, 0.26 mmol, 1.5 equiv) was added and reaction mixture was
stirred at room temperature overnight. The progress of the reaction was
monitored by TLC (40:60 EtOAc/hexane) and MS. Upon completiori of the

20 reaction, the reaction mixture was diluted with EtOAc and guenched with

(:/; saturated aqueous NaHCOs. The organic layer was dried over Na-S0O, and
concentrated to give Compound 2b {0.11 g), which was used in the next step
~ without further purification.
Electrospray MS [M+1] 676.2.
25

Step 3:

CF; 20% PaOR,
MeOH, (g}

——— b

GFy

CF, CE,

Compound 2

30
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''p PA%eF{ CbzNTF " CCF, CbLN .~ _CCF, 15 1In a flame-dried 25 m
round- bottonmed fl ask, Conpound 2a (0.125 g, 0.175 nmol, 1.0 equiv) was
taken up in dry THF. To this reaction m xture, 60% NaH (0.10 g, 0.26 mmol,
1.5 equiv) was added and reaction mxture was stirred at roomtenperature
overnight. T s of the reaction was nonitored by ’

Et CAc/ hexane)kk%a%g‘g%ggﬁwon conpletion of the 20 reaction,P%&&%&é&%n
m xture was diluted with Et CAc and quenched with saturated aqueous NaHCGS.
The organic |layer was dried over Na2SO4 and concentrated to give Conpound

éb ( ?- 11 9), \ANgi fh wascgmgduhazgre%gm@xox(stﬁﬁﬁor, ggtéaam wﬁﬂﬁkgﬂﬁ%d'gl#d icagigg- N
ectrospray : ep. 3: N ~ , , H (g z
DT AN as . MebhiZ Bk anfgacisied vih 2500 Pﬁﬁ%ﬁ@%bem@n .m?}

PCT/ US2005/ 023427 atnfeaphersd drndteddlion higturewabnyliddenatedltettbsphers di ssol ved
in dry MaCH (2.0 nL) and was treated with 20% Pd(OH) 2 (60% wt .) under an

d
inert at nospher ePrEdseaDY e BIRarass of the ragfionyassaeiRreial L@ 48D heri ¢

pressure and tée pSRU/RSENe]. THhfrehSRMVR LofietE®H 4 fi .60 5
Et OAc/ hexane). The reactignj was g(% leted in 4§@m n?ﬁqﬁﬁlitme/r?gﬁﬁ{rﬂgu h

CELI TE, washed wi FELERouashehwitle b #pd cercengatpdie giyed ¢rude pioguele fTheThe
crude product was.pHE kid gatak | oA, 45/ 55
£t Ohc/ hexane) ¢ o g IAGEELES Bt SRR Rréeil Pdte CRIHERHPRPAY o6
EtOAc/ hexane) to give Compound 2 (0.04 g, 45%).
Electrospray MS [M+1] 542.3,
10 HRMS (FAB) calculated for CogHaeFsNsO3 (M+1) 542,1897, found

o~ 542.1878,
(s

PREPARATIVE Example 3 and Example 4

15

CF,

Y
y

NaBH, (60 mg, 1.53 mmol, 8 equiv.) was added in portions to a

S

20  solution of Compound 30 (109 myg, ~0.19 mmol, 1 equiv.) in absolute ethanol
(2 mL) at 0°C. After stiring at 0°C for 30 minutes, TLC (MeOH/CH,Cl, =10%)
analysis of the reaction mixture showed only product. The product was
purified by BIOTAGE chromatography (2-10% MeOH in CHzCl2), to provide a
pure mixture of two diastereomers. The two diastereomers were separated

25 using Chiral HPLC {ChiaiCel OD, IPA/Hexane=10%) to give Example 3, MS
[M+1T* 573.1; and Example 4, MS [M+1]* 573.1.

PREPARATIVE EXAMPLE 5
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El ectrospray M5 [ M+l] 542.3. 10 HRVS (FAB) cal cul ated for C26H26F5N303 ( Mt1)
542. 1897, found 542.1878. PREPARATI VE Exanpl e 3 and Exanple 4 NOt O CH aNYO
OH CFa ~%N "~ CFa HNHN/ _ CFa, O\ CF 15 Exanple 3 Exanple4 HN1 OHH
G O NN p0O OH : -~ CFa VIN,0 --CCF \N .~ CFa H. _BCH HN
..., o HN , %@‘Hﬁsw io _ CFa _CFa 30 3 4 NaBH4 (66%?2“25’%%%m|, 8
equiv.) was added in portions to a 20 solution of Conpound 30 (109 ng, -0.19
mol, | equiv.) in absolute ethanol (2 nL) at 0C. After stirring at 0C for
30 minutes, TLC (MeOHLCH2CI 2 =10% anal ygis of the reaction m xture showed
only product. The product was purifiaed—hy*Bl ORAGE chronat ogr aphy (2-10%
McCOH in CH2CI 2), to provide a pure m xt{une of~two di astereoners. The two

di astereoners were separated 25 usi ng Chl¥.ab _(Chi al Cel OD,

| PA/ Hexane=10% to give Exanple 3, M5 1)*% 573.1; and Exanple 4, M

[ Mt1] + 573. 1. PREPARATI VE EXAMPLE 5 -58" WD..20P61007540 PCTI US20051023427
PN NN OF, HNp Cr, Conmpound5 Step A

Step A;

CF, a, MsCl, NEL,
b. KGN, DME

CE,

Compound 26a Campound 5b

MsCl (0.102 mL, 1.32 mmol) was added fo a solution of Compound
o 26a (0.375 g, 0.528 mmol) and EtaN (0.368 mL, 2.64 mmol) in CH;Cl2 (5.0

mL) at 0°C. The reaction mixture was quenched with water (15.0 mL) after 30

minutes and then diluted with CH2Cl; (50 mL). The resulting aqueous phase
10 was extracted with CH2Cl; (3 x 10 mL). The combined organic layers were
washed with water (10 mL), brine (10 mL), and dried over MgSO4. Aﬂer
filtration and concentration, the crude mesylate was taken up in DMF (3.0 mL)
and treated with KCN (0.344 g, 5.28 mmol). The resulting mixture was heated

at 100°C for 12 hours before it was cooled to room temperature. The reaction

15 mixiure was diluted with EtOAc (100 mL) and washed with water (3x15mL).
The organic layer was then washed with brine (25 mL), and dried over
MgSQ,. After filtration and concentration, the crude product was purified by
BIOTAGE chromatography (hexane/EtOAc, viv = 7/1) to give Compound 5b
(0.14 g, 37% for 2 steps).

20 _
Step B: .

-

a. TFA e
b, HO(OWHNHC{OM, TMSCI, ELN, Py

CF ChzN— o
E] ) .,,/0 CF,

Gompound 5b .
Compound ¢

A solution of Compound 5b (0.14 g, 0.195 mmol) in TFA (2.5 mL) was
25 stirred at room temperature for 20 minutes before the solvent was removed
under reduced pressure. The residue was taken up in EtOAc (50 mL) and
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HO NHDoC CF a. MsCl, NEy NC NHRoc CF ~ b. KON, DMF Chi N p CbzN ..,,gyp pF,
CF, Conpound 25a Conpound5b 5 MsCI (0.102 ni, 1,32 nmol) was added to a
sol ution of Conpound 26a (0.375 g, 0.528 mmol) and Et 3N (0.368 nL, 2.64
mml) in CH2Cl12 (5.0 nL) at OC. The reaction m xture was quenched with

wat er (15. Owilahocaftsgs 30 minutes and then diluted Wthl’&%%@fé’%%ﬁﬁ)' The

resul ti ng agueous phase 10 was extracted wth CH2Cl 2 (3
conbi ned organi.c-l ayers.were. . washed with water (10 nL), brine (10 ni), and
dried over MgSOH4. After filtration and concentration, the crude nesyl ate
was taken up i nwBbkked ®ith arNaOH aoidtian @& M d1Svinth TKENMgueni8/phage was28 mmi al ) .

Lo+ oom t enpar aPRrabiEa R EROR: Pl Gt X ol GIgTE e s reagBE 100 ot
gpqnms ggd m\l_\ll) t hwﬁlthtnmtgr((?.S n:/%,raomexjso ZlID}ean:jrt?a??rded wmmaﬂﬂ?:nm?rnggi \C/)\/lnt h

t hla gr l(.lde pr oaug?gﬁg@éeg'ﬂ?ﬁ?q' g&f %@é% %ﬁ°6¢§£é§‘%ﬂ%%ﬁ‘%‘éf@£9‘?’ﬁ%@?§%/'@?mc, , v/v
e o R S o
Compound. 5b- ConBBeAaMERt amaypl B ATIE W RBHMEP BHPHSEA T Mbiads ol ) & a
TFA (2.5 ) wageatdd withi HCEINENHOIONH (381PAKA0.488 nimsl), IMBEIN0F6 niief ore t he

solvent v renyed  Ler ERRNES82 BT HHh Somd Gt o3B! EHDolireike" UP 11

sealed tube. The reaction mixiure was then heated at 100°C for 2.5 hours

10 before it was cooled down to room temperature. The mixture was then diluted
o with EtOAc (40 mL) and washed with HCI (10 mL, 2.0 N). The resuiting
aqueous phase was extracted with EtOAc (3 x 15 mL}. The combined organic
layers were washed with water (15 mL), brine (25 mL), and dried over MgSOy,.
After filtration and concentration, the crude product was purified using
15  BIOTAGE chromatography (EtOAc/MeOH, viv = 10/1) to give Compound 5S¢
(40 mg, 31% for 2 steps).

.

Compound b6

Gompound § Compound §d

£

20
Compound 5¢ (40 mg, 0.0595 mmol) in EtOH (2.0 mL) was treated at
room temperature with Pd(OH),/C (8 mg, 10 wi%) and was hydrogenated
using a My balloon for 30 minutes. The reaction mixture was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 mL). Solvent
25 was removed under reduced pressure, and the crude product was purified
" using preparative TLC (EtOAc/MeQH, viv = 40/1) to give Compound 5 (18
mg, 56%, Electrospray MS [M+1]" 538.1.) and Compound 5d (6 mg, 19%,
Electrospray MS [M+1]" 538.1.).
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-59 WO 2006/ 007540 PCT/ US2005/ 023427 washed with a NaCH solution (4.0 N, 15
m.). The aqueous phase was extracted with EtOAc (3 x 10 nlL). The conbi ned
organic |l ayers were washed with water (15 nlL), brine (15 nL), and then
dried over MgSOH4. After filtration and concentration, the crude product was
passed thr t pad of silica 5 gel with Et OAC/ v = 10/1) as
el uent, toq’gggwﬁg@g@{n amne (90 ng) after solvent reno EF’.U(S‘i‘{qa‘n&ﬁ’ne was
taken up in pyridine (1.0 nL) and treated with HC(O NHNHC(O H (38.3 ny,
0.435 mol ), TMsCl (0.276 nL, 2.175 mmol) and Et3N (0.152 ni, 1.088 nmol)
at roomtenperature in a seal edpREPARATIVEE EXRAMBLE M Xture was then heated
at 100C for 2.5 hours 10 before it was cooled down to roomtenperature. The
m xture was then diluted wth EtOAc (40 nL) and washed with HOJ (10 nL, 2.0
N). The resulting aqueous phase vvagk’thract ed with EtOAc (3 x 15 nL). The
conbi ned organic |ayers were washe Fh water (15 nl), brine (25 nL), and
dried over MgSO4. After filtration and)con tration, the crude product was
purified using 15 Bl OTAGE chr omat ogr aphyy.-¢ §MeOH, v/v = 10/1) to give
Conpound 5¢c (40nmgy, 31 %for 2 steps)Ste C. NN NC Hz, Pd(OFWC, eON
NCCF, NCCF, OA CF, ~ N} Cz ..~ T NO/ICFHN~pICF, Conmpound
5¢ Conpound 5 Conpound 5d 20 Conpound gﬁc (40 nmg, 0.0595 mmol) in EtOH (2.0
m.) was treated at roomtenperature with Pd(OH)2/C(8 ng, 10 wt% and was
hydr ogenat eds g dz.a H2 balloon for 30 minutes. The reaction m xture was
filtered throug shortoépag of CELITE and the residue was washed with EtOH
(15 nL). Sol vent 25 was r ved §hder Jnedldced p ur e, crand t he crude
product was purified Coals _b- NaBH,, DMSO

F, ChzN:

Compound 23d

Compound 6a
MsCl (75 mL, 0.969 mmol) was added to a solution of Compound 23d
{0.248 g, 0.388 mmol} and Ef3N (0.27 ml, 1.94 mmol) in CH2Clz (3.0 mL) at
10  room temperature. The reaction was quenched with water (10.0 mL) after 30
minutes and diluted with CH.Cla (30 mL). The aqueous phase was exiracted
with CH;Cl, (3 x 10 mL). The combined organic layers were washed with .
water (10 mL), brine (10 ml.), and dried over MgSQ,. After filtration and
concentration, the crude mesyiate was taken up in anhydrous DMSO (3.0 mL)
15 and treated with NaBH,4 (59.0 mg, 1.552 mmol). The reaction mixiure was -

heated at 85°C for 48 hours before it was cooled down to room temperature.

L The mixture was then diluted with EtOAc (50 mL) and washed with aqueous
HCI (10 mL, 1.0 M). The resulting aqueous phase was extracted with EtOAc
{3x15 mL). The combined organic layers were washed with water (3 x 15

20 mi.), brine (15 mL), and dried over MgSQy,. After filtration and conbentration,.
the crude product was purifiedusing BIOTAGE chromatography
(hexane/EtOAc, viv = 5/1) to give Compound 6a (0.11 g, 45% for 2 steps).

Step B:
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usi ng preparative TLC (Et OAc/ MeOH, v/v
538.1.)

56% El ectrospray M5 [ M+1]"'
El ectrospray Ms [I\/H]t 538.1.).

= 40/11) to give Conpound 5 (18 nyg,
and Conpound 5d (6 ng, 19%
-60 WD 2006/ 007540 PCTI US2005/ 023427

PREPARATI VE_EXAMPLE 6
CH, Md,
Conmpound Z3d Conpound 6
Cowpound 23d (0, 248 g,
(3.0 M-) at
(10.0 nL) after 30 mn
phase was extracted
were washed with wate
filtration and conce
DMSO (3.0 m-) 15 and t
m xture was heated at
t emper at ur e.
wi th aqueous HC
with EtOAc (3 x 15 nL
(3 x 15 20 nm.), 15’6%@06
concentration,

AN, CH, CF HN -C CF, Compound6 5 Step
YRACARY  cc,

10 room tNegper ature.

A. OP CH OF,
4. NaSH' OVBO / .,,:: \ i CERCEARNGNZAGE

a MsCl (75 nmL, 0.969 mmol) was added to a sol ution of
0.388 nmol ) and Et 3N (0. 27 m_, 1.94 nmmol ) in CHC Z
The reacti on wag'guenched with water
*diluted with CH2ClZ {'8§™nL) .¢sThe aqueous
QH 2 (Biogwbdt e, 08 cg nedpoy gani ¢ | ayers
(‘107 nL) T brime—t10—Tmty—an tr, MpSO4. After
ation, the crude nesyl ate w§ taken up in anhydrous
r satredswi th NaBH4 (59.0 ng, 1.&mdwd@0l). The reaction
8500 for 48 hours before it was cooled down to room

The m xture was then diluted with EtOAc (50 nL) and washed
( BOminture bf GoMpouhidar(9uld, Drigeanmely und Ehatuet (el 4ext r act ed

The conbi ned organic | ayers were washed with water
IBHEAR (1.8mel )dvasdwatedent 6RESOor 2 dure T heirkastiani on and

the crude product was purified using Bl OTAGE chr omat ogr aphy

(hexane/ Et OA&, mixiure vissigoolasl dawnear@difletadgittiroGgh @@hott pg of SHEU TG arkl theeps) .

Step B:

10

15

20

25

residue was washed with EtOH (15 mL). Solvent was removed under reduced
pressure and the residue was taken up in EtOAc (25 mL) and washed with a
NaOH solution (4.0 N, 10 mL). The resulting aqueous phase was extracted
with EtOAc (3 x 10 mL). The combined organic layers were washed with
water (15 mL), brine (15 mL), and dried over MgSO,. After filtration and
concentration, the crude amine (67.1 mg, 0.113 mmol) was taken up in
pyridine (1.0 mL) and treated with HC(O)NHNHC(O)H (29.8 mg, 0.339 mmol),
TMSCI (0.214 mL, 1.69 mmol) and Et;N (0.118 fnL, 0.847 mmgdi) at room

temperature in a sealed tube. The mixture was then heated at 100°C for 2.5

hours before it was cooled down to room temperature. The mixture was then
diluted with EtOAc (40 mL) and washed with HC (10 mL, 2.0 N). The resulting
aqueous phase was extracted with EtOAc (3 x 15 mL). The combined organic
layers were washed with water (15 mL), brine (15 mL), and dried over MgSOs,.
After filtration and concentration, the crude product was purified using
BIOTAGE'chromatography (EtOAc/MeOH, viv = 20/1) to give Compound &b
(37 mg, 33% for 2 steps).

Stég C:
N’N‘ﬁ

\\"N". CH" CFs

 Hy, PA(OH),/C, EIOH
e N CF,

Gompound 6b

CF,

Compound 8§
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61 WD 2006/ 007540 PCTI US2005/ 023427 N ON,. CFy CFa NL-N.._ CH, CF, a. Zn,
HOAC CbzN O b. HC(O NHNHC(O H, TMBCl, EyN, Py CbzN CF, CF~ Conpound 6a
Compound 6b A m xture of Conpound 6a(0,11 g, 0.176 nmol) and Zn dust (0.114
g, 1.76 é; in HOAc (1.5 m-) was heated at 60C for 2 hours. The reaction
5 m xture WY& down and filtered thr ough a short PEHUBYOTEB4IZTE and t he
resi due was washed with EtOH (15 nL). Solvent was renoved under reduced
pressure and the residue was taken up in EtQAc (25 m-) and washed with a
NaOH sol ution (4.0 N,ompoohy vnThesnes 00566 gnaelyRdEtOH2GmL)was esatedct ed
with EtOAc (3 x el 1 [ r ,c layers,were washed wth 10
water (15 m), Bﬂrl(%ﬁg"t%?@gm?‘)’r%%ﬁnﬁf ‘gﬁﬁwgﬂémﬁé&ﬂ ARd @’P%Hﬁogﬁ??tﬁ?l and
concgnt ra’z i on, using adrl-tmuemri fwBOGﬂnL&eﬂg’heOeédiBn mitlije wasfiteddethrolyhi 2 N
pyridine (1.0 nd, t t Wi HC(,O) NHNH 3 mol ),
PG (0. 14 HorC R o GIFLITE i bl e weehbd il FidTs mby. St

L errpergt ]lc.ll’e §n Wasmhmldtu(;ider refiDeadprssire an@ thet diede preduetdvat pukiBed f or ﬁ 5 15
ours before it was cool e, r Qo erature. m. xture was then
diluted with EtY¥8d eweam?wﬁﬁﬁﬂE@w@a%ﬁm&v (’f@’%@%@"ﬁxﬂ. The
resulting aqueCompORE® (RBE SOV CEBSroMpEdYy NS D1 313,115 L) . The combi ned
organic |ayers vverpghwashcé@g V\;fth f/\}/ater ctMESEl’yrrL)t@ﬂ‘grll('ne (15 nm.), and dried
over MgSO4. After filtration and concentration, the crude product was
purified using 20 BlI OTAGE chr omprEpaRATIVEERXXmPME@, v/v = 20/ 1) to give
Compound 6b, (37 ng, 33%for 2 steps). Step C N~ LN' CH CF, Ha Pt (OH ~C,
EWHCF, Co¥fN ...,/ | CFHNO Conmpound Bb Conpound 0 25 -62 WD 2006/ 007540
PCI/ US2005/ 023427

Compound 7

CF, . Dess-Martin Perindinans
b.HONH, HCH, NaOAe, EtOH
. 1,1%oxayldiimidazole, PhH

Fa

Compound 128 Gompound 7a

15
Dess-Martin Periodinane (0.114 g, 0.268 mmol) was added to a |
C mixture of Compound 12a (70.5 mg, 0.107 mmol) and NaHCOs (0.112 g,

1.34 mmol) in CHaCl; (3.0 mL) at room temperature. The reaction was stirred
for 1 hour before it was diluted with the addition of EtOAc (30 mL) and water

20 (10 mL). The organic phase was washed with saturated Na;S;0s solution (3 x
10 mb). The combined aqueous phases were extracted with EtOAc (3 x 10
mL). The combined organic layers were washed with a NaOH solution {10.
mL, 1.0 N), water (10 mL), brine (15 mL), and dried over MgSO,. After
filtration and concentration, the crude aldehyde (70.5 mg, 0.107 mmol) was

25  dissolved in EtOH (3.0 mL) and treated with HONH=HCI (74.4 mg, 1.07
mmol) and NaOAc (43.9 mg, 0.535 mmol) at room temperature. The reaction
mixture was stirred for 12 hours before it was diluted with EtOAc (20 mL) and
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% onpouna oo (an.5 ng, 0.0565 mml) in EEOH (2.0 mM-) was treated at room
tenperature with Pd(OH)2/C (7.3 ng, 10 wt% and was hydrogenated wusing a H2
bal | oon for 30 mnutes. The reaction mxture was filtered through a short
pad of CELITE and the residue was washed with EtOH (15 nL). Sol vent 5 was
renoved undes 200600s860d pressure and the cr ude product wapcpggjof,y@gin;um ng
preparative TLC (Et OAc/ MeOH/ Et 3N, v/v/v = 40/1/0.1) to give Conpound 6 (20
ng, 69% . El ectrospray VB [I\/H] 513 1 PREPARATI VE EXAMPLE 7 10 CNN HN O
| Conpound? Step A; SI\/B.I‘tIn ONC $ NCF, K

HONHONH , HCI CI wraa@stw@h aEf%?“EMHC@ﬁz(ﬂP@L 1The aquegysiRiasewes extractad cws 7
tiFo ' ~ Conpoyms El@ﬁc@imomq m&&n@worb@mbld%el%&ﬁéf@dhéhmeuﬁtﬂ 114 g,

0.268 mml) was added m Xt u 107 nmol)

and NaHCCB (0. 1wates (10 TLM’”H%W mih a@ﬁé(ﬂ‘? oyes Ng$s )'\%ﬁf f"FfBB?ﬁ ahper at ur e.

The reacti on wagerfdehtriish, tﬁeoéruée BQME: w%fdb&aﬁnéd (6‘3@§g @, dsa RholYviticH Wes addi tion
of EtOAc (30 m-) and water . The organic Elase was washed with

sat urat ed Na®S2t#esgpif PWGOQ (3( nllO aﬁﬁ)tfeatﬁﬁéﬂ'"@o%r C&'ﬁﬂ@%ﬁ?@ Rdses were
o th e NaOH sol (s Bri8p TeTol die Taaconymixgass fergsd -G ork Fois Befre “ana.

dried over I\/gSO4 Afte fil t rati on and concentratiq t he al dehyde
(705 o 0 Jori HABISPORd OB assb Rt S o S @O TS 20w ¢ b
HONH2HCI  (74. 4 washel With amhé H@i‘(b ANaOBmL()4Bhda oquﬁQ@e Wa® bXtrafted OOM

t enperature. The,r n stirre hour efore it was
di Fﬁt ed \l,JM th Et mﬁ?c%cﬁq he comialnedl orgarﬂc ayers were mlrjas ed with | ‘

10  water (10 mL), bnne (10 ml), and dried over MgSQ,. After filtration and
{; concentration, the crude product was purified using BIOTAGE

chromatography (EtOAc) to give Compound 7a (39 mg, 55% for 3 steps).

15 Gompotnd 7a ) Compound 7

‘Compound 7a (39 mg, 0.059 mmol) in EtOH (2.5 mL) was treated at
room temperature with Pd(OH),/C (7.8 mg, 10 wi%) and was hydrogenated
using a H; balloon for 30 minutes. The reaction solution was filtered through a
- 20  short pad of CELITE and the residue was washed with EtOH (15 mL). Solvent
was removed under reduced pressure and the crude product was purified
using preparative TLC (EtOAc/ELN, viv = 100/0.1) to give Compound 7 (12.2
mg, 40%). Electrospray MS [M+1]" 524.3.

25 PREPARATIVE EXAMPLE 8
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-63 WD 2006/ 007540 PCT/ US2005/ 023427 washed with aqueous NaHCO3 (10 nl).

The aqueous phase was extracted with EtQAc (3 x 1 D nlL). The conbi ned

organic |l ayers were washed with water (10 niL), brine (10 nlL), and dried

over MgSO4. a; el flltratlon and concentration, the crude oxinme was

obt ai ned (63 ré;z BB mol) which was 5 taken up in benzZRERUL059232] and

treated with 1,1'-oxalyldiimdazoie (36.4 ng, 0.186 nmol). The reaction

m xture was heated at 80C for 3 hours before it was cooled down to room

tenperature and diluted with Et QAc (20 (),n and washed with aqueous HCO (0.5

N, 5 nmL). The aqueous phase was extr -Jvmth EtOAc (3 x 10 nmL). The

conbi ned organi c | ayers were washed w't 40 ér (10 mL), brine (10 nlL),

and dried over MgSO4. After filtration Voﬁgntration, t he crude product
(Et GACY to give Compound 7a (39

was purified using Bl OTAGE chronmat ogr
ng, 55%for 3 steps). Step B: "NON ~~° NC NN~ NOCp NCCF, H, Pd(CH,/C,

EtCHCt I, HN...,~Ql <c6aN CrFe CF 15 @6‘??]‘.‘)"6hnd 7a Conmpound 7 Conpound 7a
(39 ng, 0.059 nmmmol) in EtOH (2.5 nL) was treated at roomtenperature with
Pd(OH) 2/ C (7.8 Q,wt% ‘and was hydrogenated. using a H2 ball oon for 30
m nutes. The rea *solution was filtered through a 20 short pad of CELITE

and the residue was washed¢wth Et OH § ds-ulhpeicin®| vent 0@’)‘7&5 renoved under
reduced pressure and t he-sflde product SIS S Ed% edcot g peeparative TLC

(Et OAc/ Et 3N, v/v = 10010.¢)})to ve Cermpaitkivedh,fon( 12. 2 , 4 . El ectrospray
M5 [ Mr1] + 524. 3. 25 PREPRATP VPEE—8—=62—W0O 2080 o
PCT/ US2005/ 023427

o Compound 12a Compound 8a

o 5

Dess-Martin Periodinane (0.325 g, 0.767 mmol) was added to a
mixture of Compound 12a (0.202 g, 0.306 mmol) and NaHCQ; (0.322 g, 3.83
mmol) in CHxCl (5.0 mL) at room temperature. The reaction was stirred for 1
hour before it was diluted with EtOAc (50 mL) and water (10 mL). The organic
10  phase was washed with saturated Na;S,03 solution (3 x 15 mL). The
combined agueous phases were extracted with EtOAc (3 x 15 mL). The
combined organic layers were washed with NaOH solution (15 mlL, 1.0 N), .
water (10 mL), brine (156 mL), and dried over MgSO,. After filtration and
concentration, the crude aldehyde (0.202 g) was taken up in fert-butanot (4.0
16 mL) and water (1.0 mL) and treated with NaH,PO,*H,0-(84.4 mg, 0.612
) mmoi), NaClO, (96.8 mg, 1.07 mmol} and 2-methyl-2-butene (0.227 mL, 2.14
/_, mmol) successively. The reaction mixture was stirred for 2 hours and then
diluted with EtOAc¢ (30 mL) and washed with aqueous NH4Cl. The resuiting
aqueous phase was extracted with EtOAc (3 x 10 mL). The combined organic
20  layers were washed with water (10 mL), brine (10 mL), and dried over MgS0O;.
After filtration and concentration, the crude acid was dissolved in benzene
(4.0 mL) and MeOH (1.0 mL). The resulting solution was treatéd with
TMSCHN: (0.306 mL, 0.612 mmol) at room temperature and stirred for 20
minutes. Solvent was removed under reduced pressure and the crude product
25 was purified using BIOTAGE chromatography (hexane/EtOAc, viv = 5/1 to
1/3) to give Compound 8a (62 mg, 29% for 3 steps). '

-65 -



NNONJ HCNCF, i HN,...,i0O\ + F, Compound a Step A: (/N N a.
Dess-Martin Pedodinane O N NJ b.2-nethyl-2-hutene, HHCCO2 N QF J 140
NeH, Po" *A-bul anol HO CF, Q TMSCHN' WON, PhH CbzN CF, CbaN Conpound 12a
Compound On geﬁ Martin Periodinane (0.325 g, 0.767 nmmol) was added to a
m xture of dgﬁﬁ‘{? ">t%a (0.202 9, 0.306 nmmol) and NaHCO3 PCHUS2WSE234y g3
mol) in CH2CI 2 (5.0 m-) at roomtenperature. The reaction was stirred for
|  hour before It was diluted with EtOAc (50 nL) and water (10 nL). The
organi ¢ 10 phase giashed with saturated Na2S2@3 solution (3 x 15 ni). The
conbi ned aqueous s were extract ed with EtOAc (3 x 15 nL). The conbi ned
organi c | ayers were washedyp w‘lth NaOH sol ution (15 ni, o d0 N), water (10
m.), brine (15 nl), andweri &d oven l\/gsqu fter fidd H’on and

concentration, the crude al dehy (0. 20 Pﬁi t ake p i ert - but anol
& c,r eat ed W|th NaH2 4 ngy, 0.612
0.22

(4.0 15 mL) and water (1.°G
mmol ), NaCl02 (96.8 ny, | ) and 2-net hyl - 7rrL 2.14
mol ) successively. The reactdhadsr Xture was sti rred gomp oo ours and then
diluted with Et OQAc (30 nlL) and washed wi th agueous NHACI . e resul ting
aqueous phase was extracted with EtQAc (3 x 10 nlL). The conbl ned organic 20

|ayers were washed viddinpaufd 84 16 fil)o 0B A BeOH)a o) Wid AebigBr MUSOL

After filtration and concentratl on, crude acid di'ssol ved I n benzene
(4.0 nL) and Reoreqm tempgrpturerwith Pé@hl)t!ﬁrfgz 4angit ilom %endiwasdhyssegsnated TVSCHN2

(0.306 ni, 0.612,gHRL)H.AaI6A B B8 MAKEL Wie BadioRlhikiufdwhS finded through a
short pad of CELITE and the residue was washed with EtOH (15 mL). Solvent
&v\ was removed under reduced pressure and the crude product was purified
using BIOTAGE chromatography (EtOAc/MeOH, viv = 8/1) to give
10 Compound 8 (42 mg, 84%). Electrospray MS [M+1]" 557.3.

H

PREPARATIVE EXAMPLE 9

GFy

CF,

o
( £ §Fs CI/U\/\CI

Toluena
OF,  RTemp-80°C

CFy

o

Fs

Ya

In a 25 mi round-bottomed flask, Compound 42b (0.21 g, 0.35 mmaol,
20 1.0 equiv) was taken up in 2 mL of toluene. 3-chloropropionyl chioride (0.037
mL, 0.38 mmol, 1.1 equiv) was then added to the reaction mixture, which was
stirred at room temperature for five hrs. The progress of the reaction was
monitored by TLC (60:40 EtOAc/hexane) and MS, which showed some
starting material was still present. The reaction mixture was thus heated to
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m nutes. Sol vent was renoved under reduced pressure and the crude product 25
was purified using Bl OTAGE chromat ography (hexane/ EtOAc, v/v = 5/1 to 1/3)
to give Conpound 8a (62 ngy, 29% for 3 steps). -65 WD 20061007540

PCT/ US2005/ 023427 Step BB N ON O~NN 1% 0 CFa H' Fd(OHWC, EWN H CO
CF, CbzN r BBEIARAO /0 OF Conpound So Conpound8 ConpREFHES28/02827 ny,
0.090 mol) in EtOH (3 O nL) was treated at 5 roomtenperature with

Pd(OH) 2/C (12.4 ng, 10 % and was hydrogenated wusing a H2 balloon for 30
m nutes. The reaction mxture was filtered through a short pad of CELITE
and the residue $§- dRMeeprpletionmf the r@iglf’ﬁ@ﬁef@@"(}'@ﬁhﬂ”f\/ﬁ§eﬁ el under
reduced pressure and the crudexa?roduct was purified wusin BI OTAGE

chromat ogr aphy ('Bixtyse MasQancentiated tg/give anddegproduct Gompgidnehde (0-2 g which 8499 .

El ectrospray M flt w nd CNCFa Ci CFa 9% 15
Step 1: /~ Jo \B/%_%*ﬁed e r%Xt‘%{%'BL%E)@Bﬁtfh}l\{Fe dﬂgd uana O ChzN r0 | CFa

Kenp-60C CbzN '"+.rOF . 1la

5
Step 2:
GFy CFy
80% NaH In
CH,CLIOMF
CFy wh CFs
Ba
C in a flame-dried 25 mi round-bottomed flask, Compound 9a (0.2 g,

10 0.287 mmol, 1.0 equiv} was teken up in a 0.5 M solution of dry CH,Cl./DMF
(4/1) ratio (4.59 mL/1.15 mL). To this mixture a 0.5 M solution of 60% NaH
(0.012 g, 0.316 mmol, 1.1 equiv) in dry CH,Clo/DMF (4/1 ratio; 5.06 mL/1.26
‘mL) was very slowly added using a syringe pump over a period of 3.5 hrs and
the reaction mixture was stirred at room temperature overnighi. The progress

15  of the reaction was monitored by TLC (40:680 EtOAc/hexane) and MS. The
reaction went to 60% completion, and was then diluted with CH,Cl, and -
quenched with saturated aqueous NH4Cl. The 6rganic layer was dried overA
Na,S0O, and concentrated fo give crude product (0.18 g), which was purified
using BIOTAGE chromatography (30/70 EtOAc/ hexane) to give Compound

20 9b(0.125g). |

(‘ Electrospray MS [M+1] 660.2.

~

Step 3:

ON GF,

2 20% PdOH,
MeOH, Hig
O CF,

25 ¢b

Compound 9b (0.125 g, 0.189 mmol, 1.0 equiv) was dissolved in dry
MeOH (1.0 mL) and was treated with 20% Pd(OH)z (60% wt.) under an inert
atmosphere. The reaction mixture was hydrogenated at atmospheric
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9a In a 25 mM round-bottoned flask, Conpound 42b (0.21 g, 0.35 mvl, 20 1,0
equi v) was taken up in 2 nL of toluene. 3-chloropropionyl chloride (0.037
m., 0.38 nmol, 1.1 equiv) was then added to the reaction m xture, which was
stirred at roomtenperature for five hrs. The progress of the reaction was
nonitored by TLC f}60:40 Et OAc/ hexane) and M5, which showed sone starting
material was sYPI?PYPPB4_nt. The reaction nixture was thus REA{ERE234Es WO
2006/ 007540 PCT/ US2005/ 023427 80C. Upon conpl etion of the reaction after a
further hour of heating, the mxture was concentrated to give crude product
Conmpound 9a (0.2 g)presshrehing thaprogresk offihé hactierkivas trepitaved be JLCf(B0KDer

purification. 5 St e J ~N,..CN CF3 | |]1l.. ~- CE.. 90%NaH
inME 0 ID CbzN ~o%\?°%ﬁ’h€ﬁal“%}' Eﬁ% Kpacfion was ggﬂplggedgggp%g, ?W%a'%l-’%?ﬁ“% 25
round- bot t omed f | askixtufcowpefilteted thrhh?CELITE 1Radhed8igingrBtOAc] aftd esritierirateds
taken up in a 0.5 sol uti@pn of, %{F ?—%?I 2/ DIVF ﬂgéll ratio 8)411 59 nUl. 15
m). To this nixtuf@SXe§rusepradch Purficaionyas RaTed oHt R0 BreP®@d s mol, 1.1
equiv) in dry Cg2CicRBfdadtography (@talmto&cﬂﬁeméﬂxoz?gg:e ?thpbﬁﬁd;@?{ﬂﬁ?ﬂb,@fﬂ%). added
using a syringe punp over a peri . rs an e reaction mxture was
stirred at roomtenper aémc’%?%\fﬁ]%dﬁ{ﬂf% ‘progress 15 of the reaction was
moni tored by TLC (40: 60HRMAFARE xaRahtedTer YEH.FIR,0J (FRA) 6261198 Fouirl 60%
conpl etion, and was then dil utplga W th CHZrC?/% 5%5 3q{u(enc ed with saturated

aqueous NH4CI. The98Pd8APc | ayer was dried over Na2SO4 and concentrated to
gi ve crude product (0.18 g), which was purified using Bl OTAGE

chr onat ogr aph 30/ 70 Et OAc/ hexane) to give Conpound 20 9b (0.125 )
drap y’i% F?REPAlgATIVE E)r(TBMPLE 10 ( 9)

)

N
o¥ N
¢

CF,

GF,

Gompound 10

NHy, MeCH

CF, CF,

Compound 8 Compound 10

A solution of Compound 8 (35 mg, 0.063 mmot) in ammonia methanol

solution (3.0 mL, 7.0 M) in a Parr bomb was heated at 80°C for 5 days. The

20 system was cooled to room temperature and solvent was removed under
reduced pressure. The crude product was purified using BIOTAGE
chromatography (EtOAc/MeOH, viv = 10/1) to give Compound 10 (26.8 mg,

' 79%). Electrospray MS [M+1]* 542.1.

25 PREPARATIVE EXAMPLE 11
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El ectrospray M5 [ M+tl] 660.2. Step 3: CN,,CN CF 209%\OH, "'a RCN CF. MOH.
Hfig~ (~1,, CbhzN" p\ I HNC ~\ CF, 25 9b 9 Conpound 9b (0.125 g, 0.189
mmol, 1.0 equiv) was dissolved in dry MOH (1.0 nL) and was treated with
20% Pd(OH) 2 ( O%Wt.é under an inert atnosphere. The reaction m xture was
hydr ogenat ed at ?&3t%0%%fkric - 67 WD 2006/ 007540 PCT/ US2005/ BEBASI005/3E s ur e
and the progress of the reaction was nonitored by TLC (60:40 Et QAc/ hexane).
The reaction was conpleted in 20 min, and the reaction mxture was filtered
t hrough CELI TE, washed usi ng Et OAc, andHc ncentrat ed to give crude product.
Purification was carried out using prepLR]a e SC,chromat ography (45/55 Et OAc/
hexane) to give Conpound 9 (0.071g, 71% ./ ospray M5 [ M+1l] 526. 3. HRMS
(FAB) cal cul ated for C26H26F6N302 ( M+1) B JQound 526.1929. 10
PREPARATI VE EXAMPLE 10 O NJ HEN CF, HN., Gorrpound 10 Step AA° 15 C
"NN ~NN FyCON CF, HHN N/ CFA HN I Nk g,;IHN}_ ACF, 11-0 T* Conpound
6 Conpound 10 A soI ti on of Conmpound 8 (35 ng, 0.063 mml) in amoni a

nmet hanol  sol ution kj ’8 m., 7.0 M in a Parr bonb was heated at 80C for 5
days. The 20 systemwas cooled to roomtenperature and sol vent was renoved

under
o "‘f
_< CFy MeligBe, THF \’N —&
/ CbzNyt
',‘IOTQ\CFG "r/OTQGFa )

30b 11a

%
[ ]

A solution of methylmagnesium bromide in teri-butylether (0.42 mL,
1.0M, 0.42 mmol, 6.2 equiv.) was syringed into a solution of Compound 30b

(48 mg, 0.068 mmol, 1.0 equiv.) in anhydrous THF (1 mL) at 0°C. The

~ reaction mixiure was then warmed up to room temperatﬁre. After TLC (EtOAc
10  eluent) showed that the reaction was complete, the reaction mixture was
diluted with ether and washed with saturated aqueous NH,Ci solution. The
combined organic layers were dried over MgSOsy, filtered and concentrated to
. . give crude product, Compound 11a, which was used in the next step without
purification.
15
Step 2:

Ty

St

PAOHL/C, H,

3
{53% trom 30h)

Using the same procedure as that of Example 31, Siep 6, the crude
20 Compound 11a was hydrogenated to give pure Example 30b (yield 52.6%
from Compound 11). MS [M+1]" 587.1.
PREPARATIVE EXAMPLE 12



reduced pressure.
chromat ography (Et QAc/ MeCOH, v/v
El ectrospray Ms [ M+1]' 542 1. 25 PREPARATI
PCT/ US20051023427 N OH ..~ CF, HN.

NAN~O 0 NNY' O V42006007540 CF McMa&, THE CbzN CbzN , O\

sol ution of nethyl magnesi um brom de in ter
mol ,
0.068 mmol, 1.0 equiv.) in anhydrous THE (
was then warnmed up to roomtenperature.,  Af
that the reaction was conplete, the reac
and washed wi th saturated aqueous NH4CI
| ayers were dried over My504, filtered
product, Conpound 1la, which was used in
purification. 15 Step 2. NNtO ON 0O OH
., OIGF, HN ~p \

6.2 equiv.) was syringed into a solution of Conpound 30b

2

-N CF

The crude product was purified using Bl OTAGE
1011) to give Conpound 10 (26.8 ng,

799 .
VE EXAMPLE 11 -68 WD 2006/ 007540
O\ I CF, Exanple 1l Step 1:

CF, PET/USHO%02849 5 A
(0.42 nL, 1.0M 0.42
(48 nyg,

JL) at OC. The reaction mxture
r TLC (Et OAc 10 el uent) showed

n mxXture was diluted with ether
Ubl The conbined organic
cohcentrated to give crude

Rewedl8Xt Step wi thout
PtI(OH)/CH VN . ~ Fa GbzN

t-butyl et her

10

15

20

Step A:

CF,

CHONHNMHCHO, TMEC], E4N, Py

Chy

Compound 234

Compound 12a

HC({O)NHNHC(O)H (0.28 g, 3.18 mmol), TMSCIi (2.0 mL, 15.9 mmo!)
and EtaN (1.1 mL, 7.95 mmol) were added successively to a solution of
Compound 23d (0;647 g, 1.06 mmol) in pyridine (5.0 mL) at room

temperature In a sealed tube. The mixture was then heated at 100°C for 2.5

hours before it was cooled down to room temperature. The mixture was then
diluted with EtOAG (100 mL) and washed with HCI (35 mL, 2.0 N), The
agueous phase was extracted with EtOAc (3 x 25 mL), and the combined
organic layers were washed with water (15 mL), brine (25 mL), and dried over
MgS0,. After filiration and concentration, the crude product was purified using
BIOTAGE chromatography (EtOAc/MeOH, viv = 5/1) to give Compound 12a
(0.48 g, 68%).

Step b:

H,, PA(OH)IC, E1OH

CF,

Compound 12a Compound 12
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(53%0om -Tab) 11a 11 Using the same procedure as that of Exanple 31, Step 6,
the crude 20 Conmpound l1lla was hydrogenated to give pure Exanple 30b (yield
52.6% from Conmpound 11). MS [ M+l] + 587.1. PREPARATI VE EXAMPLE 12 -69 WO

006/ 007540 PCTI US2005/ 023427 <N NHO NJ CF3 HN ., pi F, Conmpound 12
tep A NH, f VRAGPEEISHH ( NI CF, ~ CHONHNHCHO, TMSCI, E( GNI/USQ00SMBNET. | ~pT
~'CF - - CbzN} 0~ Conpound 23d 5 Conpound 12a HC(O NHNHC(O H (0. 28. g,

3.18 mmol ), TMSCI (2.0 ni, 15.9 mmol) and Et3N (1.1 nL, 7.95 mol) were

added successively to aempblin®nz{32. @ﬁ.gp@umgin%%d)uﬁ%téﬂmm@)%mﬂiéa in
yridine (5.0 n) at room 10 tenperature In a_sea Lub m xture was

D host o o TTh08 105 Bmpera A G (5 5 R G M) 268 NSy SHosBRted

tenperature. The %§h%&%é’@&loéﬁﬁﬁ30%1h&!&§drﬁyr&5btﬁh%ﬁtufe1\995 fﬂen)nté:@a washed
with HCl (35 m, agueous E ase was extracted wth FtOAc (3 x 25

rnL), and the conbiedsh 8sempad phielITE aar dheesidn was Meshad é’#thﬁ@Hrﬁ'_? bri ne
(25 m), and dr BGdﬂYefhels'rrbl\MH\%s r&ﬁé\%ﬁ JnHH r@@&éézﬂor@%r@ ahg ﬁ'@(fra(!lé ﬂ%du&the

crude product was purif usin

a Cromtoa@?qﬂ%ﬁb MeOH, v/v =
5/1) to give OorrpoWﬁﬁIP!l!Q%Ed esingy I%TA%womstc@paniry( Heluent viv ='6/1)
to give Compound 12 (17.2 mg, 66%). Electrospray MS [M+1]" 520.1.

| - PREPARATIVE EXAMPLE 13 and 14
10 "

Compound 13 Compoeund 14

NH, CFy H,COr

N
HC{O)NHNHG(OH, TMSCI, 4N, Py
"'l/o CF, ChzN 4.

Compound 26a ] ! Compound 14a

CFy

15

HC(C)NHNHC(O)H (67.1 mg, 0.762 mmol), TMSCI (0.484 mL, 3.81

mmol) and Et;N (0.266 mL, 1.905 mmol) were added successivelytoa
s - -solution of Compound 26a (0.155 g, 0.254 mmol) in pyridine (2.0'mL) at

room temperature in a sealed tube. The mixture was then heated at 100°C for

20 2.5 hours before it was cooled down to room temperature. The mixture was
diluted With EtOAc (40 mL) and washed with HCI (15 mL, 2.0 N). The
aqueous phase was extracted with EtOAc (3 x 15 mL). The combined organic
layers were washed with water (15 mL), brine (25 mL), and dried over MgSOs,.
After filtration and concentration, the crude product was purified using

25 BIOTAGE chromatography (EtOAc/MeOH, viv = 10/1) eluent to give
Compound 14a (0.129 g, 75%).
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HON CF, HOCF, H' Pd(OHh/Cl1 MOH .. GzN ...i0i CF HN'...JOCF, Conpound
12a Conpound 12 -70 WD 2006/ 007540 PCT/ US2005/ 023427 Conpound 12a (32.6 ny,
0.049 mmol) in EtOH (2.0 mM-) was treated at roomtenperature with Pd(OH) 21C
(6.5 ng, 10 Wt(V‘gz)< and was hydrogenated wusing a H2 balloon for 30 m nutes.
The reacti on MIWEHMs then filtered through a short paBCHYS01023427and
the resi due was washed with EtOH (15 5 nlL). The sol vent was renoved under
reduced pressure and the crude product was purified using Bl OTAGE

chr omat ogr aphy. ( Et gveOH eluent, v/v = 6/1) to give Conpound 12 (17.2 ny,
66% . El ectrospray Mr1] + 529. 1. PREPARATI VE EXAMPLE 13 and 14 10 N, , N
CNJ ~.HCO CFa HOCF, HNO / I } HNa0O A Cra CF, Conpoundl a Conpound
14 Step A* "N.N H, CO(NI;JP CF, H COCF, HC(O NHNHC(O H, TI\/ISCI Et,N, Fy
ACFa CO ~ ~ CbzN Q. &K i Cgnpound 26a Conpoufigh 14a 15 HC(O) I‘-HNHC(O)H (67 1

ng, 0.762 nmol), TMSCK 0. 4 L M= PROHES BORYHEP T 2and  EERBN ( O0%eR 2905
nmol ) were added suc®&®ss,i O a soruti onmpf Co und. 26 g 0. 254
mol ) in pyridine (2 m.)fat roomtenperat gal ed

m xture was then heat a}ndi;OOC for 20 2.5 efore it cool ed dovvn
to roomtenperature. T 7e m Xture was Compound‘13 Compound 14

5 Compound 14a (129 mg, 0.19 mmol) in EtOH (4.0 mL) was treated at

room temperature with Pd(OH),/C (25.8 mg, 10 wi%) and hydrogenated using

a Hy balloon for 30 minutes. The reaction mixture was filtered through a short
9. pad of CELITE and the residue was washed with EtOH (16 mL). Solvent was

removed under reduced pressure and the crude product was purified using

10  preparative TL.C (EtOAC/E3N, v/iv = 100/0.1) to give Compound 13 (36 mg,
35%, Electrospray MS [M+1]" 543.1.) and Compound 14 (30 my, 29%,
Electrospray MS [M+1]" 543.1.).

15 PREPARATIVE EXAMPLE 15

Compound 18

Oyt
. OFs &. Dess-Martin periodinane ~ H,CO ﬁ

b.p-MeOBNNH,, NaBH{OAL),
CIGH,CH,C) Chzle’ o
ot CFy

CF,

20 ’ Compoung 23g ’ Compound 15a

Dess-Martin Periodinane (57.7 mg, 0.136 mmol) was added ta a
mixture of Compound 23¢g (46 mg, 0.0678 mmol) and NaHCO; (57 mg, 0.678
mmot) in CHzClz (2.5 mL) at room temperature. The reaction mixture was

i i



diluted with EtQAc (40 nL) and washed with HCl (15 nL, 2.0 N). The aqueous
phase was extracted with EtQAc (3 x 15 nL). The conbi ned organic | ayers
were washed with water (15 nmi), brine (25 ni), and dried over MgSH4. After

filtration andP,@ § ntratlon the crude product was purified using 25
Bl OTAGE chr onm g’lgﬁz 140 Et OAc/ MeOH, v/ v = 1011) el uent to JIGRUS2095M3HANd 14a
(0.129 g, 75% . 71 WD 2006/ 007540 PCT/ US2005/023427 Step B: N, NN, N, N

H3O NJ CFa Hz, Pd(OH)~ C, ROH Ho', Cz HONJ CFa CbhzN 1 ~ CF, HNO ~ i CF, +
O CF, Conpound l4atifedpountbul Befoesnp aus dildidd ditceedac (RO rhlpardle&entl0 MHL)1 9

o 0 et 2 i Mol VSRR RS bt BB (2>
reaction m xture wihefdohibimeaicaduboasipiiases slees extrapted with EEIACTE xattdmLhaheesi due
and the corude proddemelag BT RYSdiarhg s by Pal it &ty BECABIE SN, v/ v
s optns” SO g ) o ek 1
EXANPLE 35050 N FRIFAIUANRY, e GO0 GRRyCe (48imd. 0670 3ina Vb aihte s S ep
A HO'..N O CF, a. diegscivu 1.0 modpditrang wihGA blecular sieves (15 mg) and para-

methoxybenzyl amine (26.7 ul, 0.204 mmol), followed with addition of

NaBH(OAc)s (86..4 mg, 0.408 mmol). The resulting reaction mixture was
10  stirred at room lemperature for 12 hours. The systém was then diluted with

EtOAc (20 mL) and washed with aqueous NaHCO3; (10 mL). The aqueous

phase was extracted with EtOAc (3 x 10 mL). The combined organic layers

were washed with water (10 mL), brine {10 mL), and dried over MgSO,. After

filtration and concentration, the crude product was purified using BIOTAGE

()

15 chromatography (hexane/EtOAc, viv = 2/3) to give Compound 15a (38 mg,
 70% for 2 steps).

CF,y

A0 NH,CO.H, PAIC, MeOH
4,0
- oF,

Compound 18a

CFy

Compound 15h

20

P
v

A mixture of Compound 15a (46.6 mg, 0.0584 mmol), Pd/C (46.6 mg,
10 wi%), and NH,CO.H (36.8 mg, 0.584 mmol) in MeOH (2.0 mL) was heated
at reflux for 5 hours. The mixture was cooled to room temperature and filtered
through a short pad of CELITE, and the residue was washed with EtOH (15
25 mL). Solvent was removed under reduced pressure to give a crude product,
which was taken up with EtOAc (20 mL) and washed with aqueous NaHCO;
(10 mL). The aqueous phase was extracted with EtOAc (3 x 10 mL). The
combinec_i organic layers were washed with water (10 mL), brine (10 mL), and
dried over MgSO0,. After filtration and concentration, the crude product was
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v ' b.p-MOBnNH' NaBH(QACN GbzNi dcGHGHidC Cbz ...,~O-CF ,iOCFA 20
Conmpound 238 Conpound 15a Dess-Martin Periodinane (57.7 ng, 0.136 mmol) was
added to a mixture of Conmpound 23g (46 ng, 0.0678 nmol) and NaHCO3 (57 ny,
0.678 nmmol) i@ %@IZ 2.5 nmL) at roomtenperature. The reaction m xture
was -72 WO 2008Pad%¥846*PCTI US2005/ 023427 stirred for 1 hodCTASRUFA2%YT was
diluted with EtOAc (20 nlL) and water (10 nlL). The organi c phase was washed
with saturated Na2S2Q3 sol ution (3x10 niL). The conbi ned aqueous phases were
extracted wi th Et Ofurified ¥sih§ pfephratVé & LCIRRDHED AR grRi 10Xy eive @&mBouaghed

w th NaCH solution_‘(ﬁjb? gt #9 N), 6 water (10 nm.), brine (15 nlL), and dried
over MgSO4. After f fgMme 74‘ﬁd concentration, the crude al dehyde (46 ny,
0.0679 mmol ) was taken up in CICH2CH2CI (1.0 m-) and treated with 4A

mol ecul ar sieves (1Hep@) and para- nethoxybenzyl amne (26.7 |, 0.204 mmol),
followed with addition of NaBH(COAc)3 (86.4 ng, 0.408 mmol ). The resulting
reaction mxturé& was 10 stirred at roomtenperature for 12 hours. The system
was then diluted with EtQAc @ nL) and washed wi th\],oaq@'e,@,us NaHCO3 (10 nl).
The aqueous phase was extuae, Ne‘ej, Widsh Et OAc (3 x 10} —&'cl)'he £onbi ned
organic layers were washed Wiih r F0= A brin and dried
over MySO4. After filtratidiy entration, the &tyfe ct was
purified using Bl OTAGE 15 ¢ mat*ogr aphy (hexane/ Et viV = 2/3) to give
Conmpound 15a. (38 ng, 70%for 2 steps). Step B: CNUANF~N NH H3COH O CF
NHACO2H, Pd/C, McCH CbzN .., f@rindN .., iO | CF CF, , ®BHFlind 15a Conpound
15b

C MsCl (2.5 pL, 0.0324 mmol) was added to a solution of Compound
15b (8.8 mg, 0.0162 mmol) and Et:N (5.4 pL., 0.0388 mmol) in CH,Cl2 (1.0

10  ml}) at 0°C. The reaction was quenched with water (5.0 mL) in 30 minutes and
diluted with EtOAc (15 mL). The agueous phase was exiracted with EtOAc (3
% 10 mL). The combined organic layers were washed with water (10 mL),
brine (10 mL), and dried over MgSQ,. After filtration and concentration, the

crude product was purified using preparative TLC (hexanefEtOAc,'vN = 1/5)
15  to give Compound 15 (7.2 mg, 72%). Electrospray MS [M+1]" 622.3.

PREPARATIVE EXAMPLE 16

P

o

CF;

20 cornpound 16

Step 1.

HATU, EtNM,
CFy . DMF
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20 A m xture of Conpound 15a (46.6 ng, 0.0584 mmol ), Pd/C (46.6 ng, 10
wt9%, and NHACO2H (36.8 ng, 0.584 mmol) in MeOH (2.0 nL) was heated at
eflux for 5 hours. The m xture was cooled to roomtenperature and filtered
through a short pad of CELITE, and the residue was washed with EtOH (15 25
n). Sol vent wWXQ PUMSEY under reduced pressure to give a GCTGES2MEGPIRT

whi ch was taken up with EtOAc (20 nL) and washed with aqueous NaHCO3 (10
m.). The aqueous phase was extracted with EtOQAc (3 x 10 nL). The conbi ned
organic | ayers were washed with water (10 nL), brine (10 nL), and dried
over MgSO4. After filtration and concentration, the crude product was -73 WO

2006/ 007540 PCT/ US2005/ &=8uthe spipipreceduignsibatn Exampie 30 Sterct (keopoppdic,
v/v = 1/10) to gi veegamoseBaredhing LyiBninG Fithe pBIcBRS KN dfn RSO (N. NH
EN <. =0 CF, yeC RIB I\!—-g\r\eo Cllr:]% VRS ffhe pRcE Bf - gimetem™ L N o oF.
Conpound 1$b Conpoutydroehlougesal,2ng withput usingigoprepy! etivhamingd e dihe erudesol ut i on
of Conmpound 15 (&84 wal1R8f#h ' ; rchtidN-, 0.0388 mmol) in
CH2CI 2 (1.0 10 ni) ProtuBiwal reéﬁ?ﬁéﬁﬁs”@l@%&eﬁ&ﬁh water (5.0 m) in
30 minutes and diluted with EtOAc (15 nl). The aqueous phase was extracted
with EtOAc (3 X l(ﬁt?ﬁ_?: The conbi ned organic |ayers were washed with water
(10 mL), brine (10 nL), andj igNQ/over MSO4. Aftey filtration and
concentration, the crude progucti wag; purified usi m:@‘(pr rative TLC
‘hexanef Et OAc, v/v = 115) 15 t0 e~Conpewngt.Hl.5 (7\.“' 4 72% . El ectrospray

VB [ MF1J' 622.3. PREPARATI VE:= 6 OFAN ™~/ V o HN 20
(':orrpound tG > (71% trom CW8) e CF, .
i . 16a compound 16
W
10 Using the same procedure as that of Example 31, Step 6, the crude

Compound 16a was hydrogenated to give pure Example 16 (yield 70.5%
from Compound 16). MS [M+1]" 600.1.

15 | PREPARATIVE EXAMPLE 17

- Step 1:

DMAP, EDG

CF, E{OH, CH,Cl, CF,

178

20

A solution of Compound 31h (46.3 mg, 0.066 mmol, 1.0 eguiv.) in

anhydrous dichloromethane (1 mL) was cooled to 0°C. To this solution was

added sequentially DMAP (8 mg, 0.066 mmol, 1.0 equiv.), and sthanol (36 -
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Step 1: N~O N~yOHNJ NVN .--COHOCF3 NON :-(\ CF, HATU, EtNH, CbzN . ~p
CbzN CF, DMF CF, 31h 16a -74 WD 2006/007540 PCT/ US2005/023427 Using the
sanme procedure as that of Exanple 30, Step 1, Conpound 16a was prepared
using ethylamne in the place of N, Ndinethylam ne hydrochloride salt, and
wi thout using WOIRYMOBAY | ethyl amine. The crude 5 productPCHAS2SEE4T ( he
next step without purification. Step 22 NN OHNI HNJ CF, NuN .,-~ CF ChzN
O-...i7 "vw CF, HN..,t0 ::::;) CF3 ~. \ 16a conpound 16 ~E J 10 Using the
same procedure as thht T reacigmpmnixtige wasadpval totwaimuipigdooradepperatire.cndnas

hydr ogenated to gi e yi 0 . M5

[MH1]* 600.1. 15 PM%F%M#? ﬁ%%{?ﬂl’eﬁ’{% {‘?kﬁ:i h, b ~EHE%E},‘6} Eﬁ,iﬁy/ 0\

Exanpl e 17 Step 1washed with satOraddd aqueousiNaNCO;@oltion.NThe organic lager wasCr |,
dried over Na,SQ,, filtered and concentrated to give the crude product,

5 Compound 17a, which was used in the next step without purification.

Step 2:

PA{OML/C, N,

(46% from 31h)

/’-"\_ 17a

10 Using the same procedure as that of Example 31, Step 6, the crude
Compound 17a was hydrogenated to give pure 17 {yield 46% from
Compound 31h). MS [M+1]* 601.1. '

PREPARATIVE EXAMPLE 18
156

CF,

NH,OH, EIOM

CFq

Compound 19

Gompound 18

20
Compound 19 (10 mg, 0.0175 mmol) in EtOH (1.5 mL) was treated
with HONHz=HC! (12,2 mg, 0.175 mmol) and NaOAc (7.2 mg, 0.0876 mmol)

at room temperature. The reaction mixture was then stirred at 60°C for 12
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et et et e

DVAP, MC CbzN O ~ ~ CbzN OGN EtOH, CH % CF, k\ h 20 37h 17e A soiution of
Compound 31h (46.3 ng, 0.066 mmol, 1.0 equiv.) in anhydrous dichl oronethane
(1 mM-) was cooled to OC. To this solution was added sequentially DVAP (8
ng, 0.066 mmol, 1.0 equiv.), and ethanol (36 -75 WD 2006/ 007540

PCT/ US2005/ 0234@nA00dip7ssdhe reacti on m xture was al |l owed t o paiig4iR0kR27 oom
tenperature, and then concentrated to dryness. The residue was taken up
into Et OAc and washed with saturated aqueous NaHCOB sol ution. The organic

| ayer was dried over Na2SO4, filtered and concentrated to give the crude
product, 5 Conpoundioliga Theimixthrensss dikiést with EdDAC{28 LY Bag washad with aqueous

purification. Ste : o d CbzN
GF 1N p (46v. fr oGS dhE oy Fiest Was s e ML EIOR: BEx 00D ol oy “of
Exanpl e 31, Step 6combiedrarganic IBgensauane whgkedwmith Wy Olfemni), &dné ¢l e apdre 17
(yield 46% from Cq un . 1' 6p1. 1. .PREP. Tl VE EXAMPLE 18 15
\/ (N NH HO N ' 44¢ D"grr%%'dﬂ% ﬁ’%&/‘?}\ﬁ"‘{) ‘tﬂf‘,"e”t@%'mgﬁﬁ&mfg product was
5 purified by preparative TLC (hexane/EtOAc, viv = 2/3) to give Compound 18
(10 mg, 98%). Elsctrospray MS [M+1]* 588.1.

PREPARATIVE EXANPLE 19

1 0 Compound 19

CF, 8, Dess-Martin periodinane
b. VinylMgBr, THF
&. Dess-Mastin periadinans

CF
: CF,

Compound 23h Compound 19a

15 Dess-Martin Periodinane (0.252 g, 0.595 mmol) was added to a
mixture of Compound 23h(0.202 g, 0.297 mmol) and NaHCO; (0.25 g, 2.97
(J mmol) in CH2Cl2 (4.0 mL) at room temperature. The reaction mixture was
stirred for 1 hour before it was difuted with EtOAc (50 mL) and water (10 mL).
The organic' phase was washed with a saturated NazS:03 solution (3x15 mL).
20 The combined agueous phases were extracted with EtOAc (3 x 15 mL). The
combined organic layers were washed with NaOH solution (15 mL, 1.0 N),
water (10 mL); brine (15 mL), and dried over MgSOs. After filtration and
- . concentration, the crude aldehyde (0.202 g) was taken up in anhydrous THF
(4.0 mL) and was treated with CHsMgBr (1.19 mL, 1.19 mmol, 1.0 M in THF)

25 at-78°C. The reaction temperature was slowly increased to room temperature

and the reaction was quenched in 2 hours by the slow addition of saturat_ed
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C_. Step A NNH\) '"NH HOJ N4 NH2ZOH, EICHN'. N CF, HN, O CF, HNO
CF, Conpound 19 Conpound 18 20 Conpound 19 (10 ng, 0.0175 mmol) in EtOH
(1.5 mM-) was treated with HONH2' HCI (12,2 ng, 0.175 mml) and NaOAc (7.2
ng, 0,0876 nmol) at roomtenperature. The reaction m xture was then stirred

at 60C for 12 2006/ 007540 PCT/ US2005/ 023427 hours, The m xture
was dil uted V\AWHZ&@&%@?? 20 m -) and washed wi th aqueous N&’%mofﬂ@%queous

phase was extracted with EtOAc (3 x 10 nL). The conbined organic |ayers
were washed with water (10 nmi), brine (10 ni), and dried over MySO4. After

filtration and conGgotss NHECI sb%oﬁ(ML 'Tﬁé“dé‘éct&s\ﬁlﬁw&urléuﬁasf ’ch@(fii diMted with
preparative TLC (hexane/ Et viv =

El ectrospray M5 [ i ?&cg‘.@%m} ME@KF@&WW’”EQ(&%PH%I E@H?W%ﬁoﬂf pga‘?@‘(" ’ CF

IO O 10 Comngheidl Shegdeols iibtial St wDEIOAG [0k 955n13: The

Dess Martin pedodi nane ' b. VIn N O I
nessMat 9npelodi nan&ombined orgamc layers were washed W1th water (10 mL), brme (10 mL), and

5 dried over MgSO;,. After filtration and concentration, the crude secondary
alcohol (0.21 g) was taken up in CHzCl,.(5.0 mL) and treated with Dess-Martin
Periodinane (0.379 g, 0.894 mmol) and NaHCO3 (0.375 g, 4.47 mmol) at
room temperature. The reaction mixture was stirred for 1 hour before it was

. diluted with EtOAc (50 mL) and water (10 mL). The organic phase was
10  washed with saturated Na;S5;03 solution (3x15 mL). The combined aqueous
phases were extracted with EtOAc (3 x 15 mL). The combined organic layers
were washed with aqueous NaOH solution (15 mit, 1.0 N), water (10 mL),
brine (15 mL), and dried over MgS0Q,. After fitration and concentration, the
crude produce was purified using BIOCTAGE chromatography (hexane/EtQOAc,
15 viv=1/1)to give Compound 19a (80 mg, 43% for 3 steps).

Step B:

) {/M‘NH
% N

" Hy, PA(OH)AC, EtORH

CF,

Compound 19a Compound 19

& 20 Compound 19a (57.4 mg, 0.0816 mmol) in EtOH (3.0 mL}) was treated
at room temperature with Pd(OH)2/C (11.5 mg, 10 wi%) and was
hydrogenated using a Hz balloon for 30 minutes. The reaction mixture was
filtered through a short pad of CELITE and the residue was washed with EtOH
(15 mL). Solvent was remaved under reduced pressurs and the crude product

25 was purified using BIOTAGE chromatography (hé)éanelEtOAc, viv=2/3) 1o
give Compound 18 (41 mg, 88%). Electrospray MS [M+17F 57.1‘.1.

PREPARATIVE EXAMPLE 20
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".1 F3 CbzN ~p I Cr, Conmpound 23h Conpound 19a 15 Dess-Martin Periodi nane
(0.252 g, 0.595 nmol) was added to a m xture of Conpound 23h. (0. 202 g,
0.297 mml) and NaHCG3 (0.25 g, 2.97 mml) in CHC 2 (4.0 m-) at room
tenperature. The reaction m xture was stirred for 1 hour bhefore it was
diluted with EVOXS8E4) and water (10 mL). The organi c HSHASRGABMashed
wth a saturated Na2S2Q3 sol ution (3x15 nmL). 20 The conbi ned agueous phases
were extracted with EtOAc (3 x 15 nL), The conbined organic |ayers were
washed with NaCH solution (15 nL, 1.0 N), ter (10 nL), brine (15 nL), and
dried over MyS04. After filtration and con%trati on, the crude al dehyde
(0.202 g) was taken up in anhydrous THEgco{-4 ™8, mMe) and was treated with
CH3MpBr (1.19 ni, 1.19 nmmol, 1.0 Min THFY 25 a 78C. The reaction
tenperature was slowy increased to room1@ 2 and the reaction was
guenched in 2 hours by the slow addition @ saturated -77 WD 2006/ 007540
PCT/ US200S/ 023427 aqueous NHACI sol ution (d@weidza. The reaction m xture was

then diluted with EtQAc (50 ml-) and neutralized with 0.5 N HCl until the
aqueous phase was slightly acidic. The aqueous phase was extracted with
EtOAc (3 x 15 nl). SigeA: conbi ned organic |ayers were washed with water (10
m.), brine (10 nL), and 5 dried over MgSO4. After filtration and ,
concentration, the crude secondary alcohol (0.21 @Nvaas t aken up(‘lin

CH2Cl 2. (5.0 m -) ando-t[f8at ederni t h ~EX08HE Retorhn |, Peri-4di ngne (qhtg g, 0,894

y att i
‘Nabs? &"'

mol ) and NaHCO3 (0.3 g, 7 Qg Sfc.eg‘tmcH&ergomt etatiire. The
m xture was stirred P840 cpefore—tt—was— dbkyte i%E'tOﬁ(@\l
and water (10 ni). Torg ni ¢ phase was 10 was wi th saturat
sol ut’rj;sqn (3x15 mL). ThecgRMpkned aqueous phases I SnE%d ract ed~i th Et OAc
(3 x5 ). Th% conbi ned organic |ayers were washed W t h aqueou$™EEH
solution (15 n.,” 1.0 N, water (10 nL), brine (15 m), and dried over
MySO4. After filtration and concentration, the crude produce was purified
usi ng Bl OTAGE chr onat ogg,ag exan t VIV, = T, i %‘9[@ und
19a (90 my, 43%for 3 552539‘%@5?@5 @%ﬁ_mg’@ﬁf aadetidt bSmibrkPelaRIBYS

a solution of Compound 26b {79.9 mg, 0.128 mmol), CHOCOEt (37.8 ul,

0.192 mmol, 45-50% in toluene), and 4 A molecular sieves (30 mg) in

10 CICH;_CHZCI (1.0 mL). The reaction mixture was stirred for 12 hours before it

was diluted with EtOAc (20 mL) and washed with aqueous NaHCO; (10 mL).

The aqueous phase was extracted with EtOAc (3 x 10 mL). The combined

organic layers were washed with water (10 mL), brine (10 mL), and dried over

MgSQOa. Aft_er filtration and concentration, the crude product (91 mg, 0.128

15 mmol) was taken up in CICH,CH,C! (0.5 mL) and treated with TMSN=C=0

~ ' (2.5 mL). The reaction mixture was heated at 70°C for 72 hours before the

®

solvent was removed under reduced pressure. The crude product was purified

using BIOTAGE chromatography (hexane/EtOAc, viv = 1/1) fo give a mixiure

of Compound 20a and 20b, which was further purified by OD chiral HPLC to -
20 give pure Compound 20a (30 mg, 33%) and Compound 20b (25 mg, 28%).

~ Step B:
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H-, Pd(OH)JC, ROH O* NA CF, CbzN O i CFAHN...,~0 _ CFA Compound 19a
Compound 19 20 Conpound 19a (57.4 ngy, 0.0816 mmol) in EtOH (3.0 nml-) was
treated at roomtenperature with Pd(OH)2/C (11.5 ng, 10 wt% and was

hydr ogenated using a H2 balloon for 30 mnutes. The reaction m xture was
filtered through a short pad of CELITE and the residue was washed w th Et CH
(15 nL). Sol veWP 204074 pved under reduced pressure and t h&@ @YW HYuct 25
was purified using Bl OTAGE chromat ography (hexanel EtOAc, v/v = 2/3) to give
Conmpound 19 (41 ny, 88%. Electrospray MS [Mrl]' 571.1. PREPARATI VE EXAMPLE
20 -78 WD 2006/ 007540 PCT/ US20@5/ 023427 0 ~INH H3CO'..9§N40 CF, HN O A
CF, Conmpound 20 Step A: 0 O wFyCD NHv CF a. CHOCO, EI\),LNPNSSH( OAC),.  MNH

S, CCH O 10., ~0 Chiotif— COm0 CFy ronlt ngh MENECEE O Ao+
Chb2N ...,/OCbINO | CUN O CRAY ~ cE - Camouind 00 nd 20a
o-° om

Conpound 2Db 5 NaBH(QAc)3 (87 frg~the384 nmol ) was ado#
tenperature to a solution ound 26b (79.9 ny, 28 nmol ), CHOOO2Et
(37.8 1, 0.192 nmmol, 45-50% Borbsahisene), and 4 Anol ecul @spesdizeves (30 ng) in

Compo'u'nd 20a (23 mg, 0.0325 mmol} in EtOH (2.0 mL) was treated
at room temperéture with Pd(CH)./C (4.6 mg, 10 wt%} and was hydrogenated
5 using a Hz balloon for 30 minutes. The reaction solution was filtered through a
short pad of CELITE and the residue was washed with EtOH (15'mL). Solvent
was removed under reduced pressure and the crude product was purified -
using BIOTAGE chromatography (hexane/EtOAc, viv = 1/3 to 1/9) to give
Compound 20 (14.3 mg, 77%). Electrospray MS [M+1]" 574.3

(

10

PREPARATIVE EXAMPLE 21 and 22

PYBOP, DIEA
——— CF,
MeliHp, CH.Cl

ot

Compound 21a (1.0 g, 1.4 mmol, 1.0 equiv) was dissolved in CH,Cl,
{16 mL) and the scolution was cooled to 0°C. Diisopropylamine (0.54¢g, 42
mmal, 3.0 equiv.) was added to the reaction mixture, followed by PYBOP
(0.88 g, 1.7 mmol, 1.2 equiv.), and the reaction mixture was stirred at 0°C for
20 5 min., then warmed to room temperature. After 20 min., excess methyl
amine (7.0 mL, 14 mmol, 10.0 equiv.) was added as a 2.0M solution in THF.
The flask became slightly warm, and was stirred at room temperature

overnight. The progress of the reaction was monitored by TLC (25/5
EtOAc/MeOH eluent), Upon complstion of the reaction, the reaction mixture

-80-



10 A C1-12CH2CI (1.0 nlL). The reaction mxture was stirred for 12 hours
before it was diluted with EtQAc (20 nmL) and washed w th aqueous NaHCO3 (10
m.). The aqueous phase was extracted with EtQAc (3 x 10 nlL). The conbi ned
organic | ayers were washed with water (10 nmL), brine (10 nL), and dried over
MyS04. After filtration and concentration, the crude produ . 128
15 mmol ) was t‘gb&ﬂ“%[%%f‘% Cl CH2CH2Cl (0.5 nL) and treated vﬁ%@%ﬂé’ﬁ@%ﬁé (2.5
m.). The reaction m xture was heated at 70C for 72 hours before the sol.vent

was renoved under reduced pressure. The crude product was purified using
Bl OTAGE chr omat ogr agiydilteeiatieHi et EtQA/ the driddr)ic tind ggweoua lagexs wers  of

o 228 g ¥ o D B Y NS0

-79 WO 2006/ 007540 aR€tohcaitidDid e /a cride hiddubi{1.98f) a8@Hite, solid NPQifc&tioriCO-

NMO OF, H' Pd(OH)fC,_ Et zN H ound 20a o) . und,20a
(23 ny. 0.0325 mml"‘jdsi%rr%}sd%&'."@lﬂrlr?%&%é rqp SQ’SgﬁVng‘rP%g%i\%[‘gﬁﬁn@gﬁWe Wi th
Pd(OH) 2/ C (4.6 1D, tdQivetComposhd\@th aydmwdgesalidd.725,72%)g a H2 bal | oon for 30
m nutes. The reaction,sol uti $ﬂ\‘ﬁ‘ﬂﬁ f'hltered t hrough a short pad of CELITE
and the resi due wad SAORREY, El&¥B@15 nL). Solvent was renoved under
reduced pressure and the crude product was purified using Bl OTAGE

chr omat ogr aphy (hexane/ EtOAc, v/v = 1/3 to 1/9) to give Conpound 20 (14.3
ng, 77% . Electrospray M5 [ MHlr 574.3 10 PREPARATI VE EXAMPLE 21 and 22 1 O
HO Z HN N LNH CFA O-N. .. "Q\ ~ ~1 HN! ~ | CF

N CF,
TEA, CH,Cl,
, CF,

(’\‘ 21b 2ic
10

CF,

Compound 21c (0.7 g, 0.95 mmol, 1.0 equiv) was dissolved in CH,Cl;
(10 mL) under a N, atmosphere. To the reaction was added excess TFA (2.0
9, 19.4 mmol, 20.0 equiv.), and the reaction mixture was stirred at room
temperature overnight. -The progress of the reaction was monitored by TLC
15 (1/1 EtOAc/MeCH eluent), which indicated that some starting material was
still present. Accordingly, 10.0 equiv. of TFA was added and the reaction
.mixture was allowed to stir for 3 h. Upon completion of the reaction, the

reaction mixture was cooled to 0°C, quenched with saturated NaHCOs3, and

diluted with EtOAc. The organic and aqueous layers were separated, and the

20  organic layer was washed with brine, dried with NazS0,, and concentrated to
7N .

() give Compound 21d (0.6 g, 99%) as a white foam.

BocNHNH,, ImCCIm

THF
CF;

21d
Compound 21¢ (0.24 g, 0.38 mmo!, 1.0 equiv) was dissolved in 5 mL’
25 of anhydrous THF under a nitrogen atmosphere. The solution was cooled to

0°C. In a separate round-botiomed flask was combined carbonyldiimidazole

(0.15 g, 0.90 mmol, 2.4 equiv) and tert-butyl carbazate (0.1 g, 0.76 mmol, 2.0
equiv) in anhydrous THF (2 mL). The solution was allowed to stir for 30 min
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'NHz, CH1C6 15 21a 21b :.i Conpou 2la (1.0 g, 1.4 mol, 1. 0 eqw V)
sol ved in CH2C12 (16 m -) and the golution was cool ed t'o" OC

hropyl amine (0.54 g, 4.2 mol, 3.0 e |v)wasaddedto
ct-urie; - fol I owWequspoP¥BOP (0.88 g, 17 mc 1.2 equiv.);:
X __e”WaS stirred at OC for 20 5 nin., then warned to roo' :
After-20 mn., excess nethyl amne (7. 0 rTL 14 mmol, 10:0° eq ) was added
as a 2. OM sol ution rm an s stirred

dnf alifd via J&ﬂnfyh%%e%ﬁﬁi ?b?ﬂ’e hg Ploé'ﬁ" Gvg%!". ;

at roomterrperature overni g rogress o --ItOI’Ed
by TLC (95/5 Et m@anemmasueﬁeq mttupolnyd: THE (‘onO& ML) Fhe e@aatmemmﬁﬂ@e

;ﬁSCtEIt %r&cm ﬁ]grgr ganic a%qu@é‘ﬁ@g %ﬁﬁ g{epéﬂg%%%%"é‘-ame T

| ayer was washed wimikute wagihedrdoelgd\ib tdmnixhﬁ,?r&@tbtureeam mamrﬁtécﬁbﬁ‘derto give a

crude product (% 9 cation . was -carried:out using

Bl OTAGE chr onat (%’grap%u ﬁ?iy\gﬁé@ af‘okr[céf‘ctﬁ Ebaﬁgbde@wfeweepwmdmm 21b as a
white solid (0.72 GIOTAGE chrcﬁhatnglaphp(w-mﬁ\nbmu%;@g tagw@ax:omp&nlw @Fd Ha O
H CFz ICNH/IEE’Q\%C?‘%‘\TB N/ iccp, ", _Ccv~ 21b 21c

(Corrpound 21c (0.7 99 eavx@ 8alfhi v) was dissol ved in cH2 2 (10 m)

under a N2 atnosphere. To the reaction was .added excess TFA (2.0 g, 19.4

mmol, 20.0 equiv.), and the reaction mixture was stirred at room
t enperat ure ov%ni-ght. The progress of the.reaction was nonitored by TLC

CFy’ HCY in Dioxane
————

P7 22 H Bx'N O OH CF, Boo' "~ CF3 CbzN F’E/BOP DIEA CbzN * OV \ "aiO\ CF
. n

GHCl,
cr,

CF3

. 21
Compound 21d (0.22 g, 0.28 mme! 1 equiv) was dissolved in 15 mL
of anhydrous CH;Cls under a nltrogen atmosphere The solution was cooled

to 0 C. HCI (1 4'mL, 5.6 mmol, 20 equnv, :4%M solutlon in dloxane) was added

15 and the solutron was allowed to warm to foom temperature and stlrred

~ overnight. The soiutlon was coo|ed to 0”9 and quenched with saturated

NaMCOs (5 mL) solution and dlluted with EtOAc The organic and aqueous
layers were separated and the orgamc Fayer was washed with brine (10 mL),
L and dried over Na,SO,. The organic Iayer was flltered and concentrated under
‘ _ . 20 vacuum fo give a white solid. The crude r"uxture was purified using BIOTAGE
L ' chromatography (5%-8% MeOH/Cchiz) 1o gwe Compound 21e (0.15 g,

» 79%) as'a white solid. | {) ' '

H
{

o cod )
o wSa
WN Sea oFy / NHOHNH, p N, Swy” cFy

CbzN i+ AOH, DMF bzt
op O CF, - i ’ KT GF,

21

25 210 j
Compound 2te {(0.15g, 0. 22 mmol 1.0 equuv) was dissolved in

anhydrous DMF {1 mL). Foramidine acetete (0.126g, 1.2 mmo), 5.5 equiv.)
followed by acetic acid (0.69 mL., 1.2 mﬁ;:ol, 5.5 equiv.) was added, and the
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15 (1/1 Et CAc/ MeCOH el uent), which indicated that sone starting material was
still present. Accordingly, 10.0 equiv. of TFA was added and the reaction
m xture was, allowed to stir for 3 h. Upon conpletion of the reaction, the
reaction mxture was cooled to 0C, quenched with saturated NaHCO3, and
diluted w t WERKEDSMhe organi ¢ and aqueous | ayers were FEF4RNEQ2342d t he
20 organic | ayer was washed with brine, dried with Na2SO4, and concentrat ed
to give Conmpound 21d (0.6 g, 99% as a white foam BolIN HzN V F, "N HN NH

CF, CbZN H BocNHNHz,. | mM m CbzN 7H 4 .21cC d. ound 21c (0..24 9, 0. 38
mmol, 1.0 equi V) rﬁ%démﬂi"%%tgﬁl‘gﬁ%?\at dﬁﬂao ééo'b:ful@%%%%ﬁ???ﬁémﬁ Pial 1 trogen
at nosphere. The sg] uti cogled t QC. .. | separat e .round- bat t oned

1 ask vas combi ndtrsdayby TEE eSS ¢ acgyranglighe seacon ileiies 8lured) and
tent-butyl car baifatan gdiitiong) 6 6. The progressbf the regction)wasmenityrdd byILTHE1(2 nl) .
The sol ution was I d-to,stir for 30 mn -81 | WO 2006/ 00.754Q

PeT/ L2005, 0254 EregriiteaEenth ‘i”fﬁ'rﬁﬁ’[rﬁ""t“B"Pﬁg‘%S?‘E}PPo\%ed?a REUEHES 21c
over | min. The weanooled toason tarasaiatoid, Querhed mith .0l Bhd dilutsd QitB BibAc. The
reaction mxture__was heated to reflux until the Str%%%.g mat.eri al was

consuned. The redCfi%IPNIGR BAYLOHS LBYEISETE SEPGtedA PRI ¥aE and
concentrat ed undefashed @itH biihé, A ridll WithdN=3509| ikl RB8erit@ddn to Sbnde mxture

Conpound 214 (0 PoRsuet Orsho)ces wivgrivas: Blficaion Bengeriy aof iRKEISER v 0 N
?1:2; - HG i n O magrdrfhtbdifaphp(grédigitl ofPibdsk cHLLNb B3:5) Me®P) lo e " CF  21d
10 Compound 21f as a white solid (0.11g, 72%).
o Electrospray MS [M+1] 706.4.

N

N
LN KN g . HN T Q
E N ) Y’ GF N, W cF
}»—N NH/ CF, ~ENH ] 0)' . N 2
gsz _ 10%:;::53.'_' NH,G,CH i 0 + HN 5
o oF, i CF, 4y GF,
21 22 .

0
)Y,

Fal) :

Compound 24f (0.02 g, 0.028 mmol, 1.0 equiv.) was dissolved in dry
15 MeOH (1.0 mL} and was treated with 10% Pd/C (40% wt.) followed by
ammonium forméte (0.08 g, 0.14 mmol, 5.0 equiv.) under an inert
atmosphere. The reaction mixture was heated to reflux and was monitored by
TLC (9/1 CH,Clh/MeOH eluent). The reaction was completed in 1 hr. The
reaction mixture was filtered through CELITE, washed using EtOAc, and
20 concentrated under \)acuum. The resulting residue was taken up in EtOAc,
N and washed with saturated NaHCO3, followed'by brine and H0 to give a
/ crude product (0.019 g) as solid film. Purification was carried out by
- BIOTAGE chromatography (gradient of 2% to 6% MeOH/CH,CL). The de-
aired product was converted to the HCI salt to give a mixture of Compounds
25 21 and 22 (0.014 g) as a white solid. : _
HRMS (FAB) calculated for CogHagFsNz02 (M+1)572.2098, found
572.2103.

'PREPARATIVE EXAMPLE 23
30
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Conpound 21 d (0.22 g, 0.28 mmol, 1 equ)v) was dissolved in 15 nL of
anhydrous CH2ClI 2 under a nitrogen atnosphere. The solution was cooled to
OC. HC (1.4 nL, 5.6 nmol, 20 equiv, 4,Molution in dioxane) was added 15
and the sol ution was allomed to warmto hoomtenperature and stirred
over ni ght . ™R2WEPE400n was cool ed to Ot and quenched. wWPEHUSHPMZE2Ed
NaHCO3 (5 m -) solution and diluted with Et OAc. The organi ¢ and agueous

| ayers were separated and the organic |ayer was washed with brine (10 ni),
and dried over Na2SO4. The organic Iayerﬂm@s filtered and concentrated under
20 vacuumto give a white solid. The,gL,dQ myture was purified using

Bl OTAGE chromat ogr aphy (5% 8% MeOH CH2C12) gi ve Conpound 21e (0.15 g,
79% as a white solid. } O H.NI| HaM yL%%kfk% 0 j{ CFA. NHCHNHa ~-N NHS
CF, ChzNi. AeCH, DW CbzN CF, 25 21 npound 21e (0.15 g, 0.22 nmmol,
1.0 equiv) was dissolved in anhydrous Q m.). Foram dine acetate (O.
126g, 1.2 mml, 5.5 equiv.) followed by*8€&t%c acid (0.69 i, 1.2 mol,

5.5 equiv.) was added, and the 82 | WD 2006/ 007540 PCT/ US2005/ 023427
reaction m xture heated to 80C for 30 mn. Residual starting materi al
was found by TLCfgﬁgfysis,'and accordingly the reaction m xture was refl uxed
for an additional 6 h. The progress of the reaction was nonitored by TLC
(9/1 CH2Ql 2/ MeCH eluent)omUpon C npletlon of the J@actlon the reaction

m xture 5 was cooled to ro enper at ur e %uenched th O and diluted
with Et OAc. The organic c& iZ&ls I e GMDArat € and the organic

ari e “€OofcEntrated to give a
was carried out using

| ayer was washed with brj Wi th Na2so4,
crude product (0.131 g) white foam Purificati
Bl OTAGE chr ofmt ogr aphy (gr defverts of 100% CH2Cl 2 t 0 ¢omiwbise MEOH) to give

NaBH; (2.42 g, 64.1 mmol) was added in 4 portions to a solution of
Compound 23a in MeOH (160 mL} at 0°C. The reaction mixture was stir}ed

for 4 hours and the reaction temperature was slowly increased to rt. The

10  reaction was quenched by the slow addition of saturated aqueous NH4CI
solution {50 mL). The reaction mixture was then diluted with EtOAc (400 mL)
and neutralized with 0.5 N HCI until the agueous phase was slightly acidic.
The aqueous phase was extracted with EtOAc (3 x 100 mL). The combined
organic layers were washed with water (100 mL), brine (100 mL), and dried

15  over MgSQ.. After filtration and concentration, the crude product was passed
through a short pad of silica gel (hexane/EtOAc, viv = 7/1). Solvent was

,\ o removed under reduced pressure to give Compound 23b, 17.4 g (89%) as a
) light yellow syrup. -
20 Step B:

0 CF,

parafarmaldehyde, TRAF
! [
e~y o THF, 0C
" CF;

Gompound 23h ‘ Compound 23¢ < Compound 23d

CFs CFs
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10 Conpound 21f as a white solid (0.11g, 72% . Electrospray M5 [ Mtl] 706. 4.
HNALT O HN ~N~ O, HNNN O NH ~N NH NF/ F, CF, 10%°0/C, NHp, GH O1{N 11 + O HN
TOW '~O CF, MEOH O\ OF O\ CF, 21 22 21( Conpound 211" (0.02 g, 0.028
mmol, 1.0 e%v% was dissolved in dry 15 MeCH (1.0 nml-) and was treated
with 10% Pd/ PR ) foll owed by ammonium formate (0POU2008028827nmol |
5.0 equiv.) under an inert atnosphere. The reaction m xture was heated to
reflux and was nonitored by TLC (9/1 CH2CI 2/ MeCH el uent). The reaction was
conpleted in 1 hr. TWBAFr{226tmlq2.28 minol, d.086dn THF) eas ddddd drogwis€b hTE, washed

Vaken up 1n £ olers AEEERbRANT Sab 100G, 1A 8Y MoV TR A SRR ARG B e and
2O . o1 . aodl Fo :

Cﬁrrzzdg'oﬁ? §y DIERBCR L) 2o T teaplorthibfe Wes Bk ol (Rl BAPWET, 2).

T 0 . . \ .

Conpounde. 25 25 PEEY HETUEAMEHEF addidnf Shdédabyqa ety Sl D2, 04 1 o,
C26H23F6N302 5( MnAlL)) BT rezgtken mixdiue avasdimen ditutegl witFEIOMRAZBmLpandithee 23 30 - 83

WO 2006/ 007540 P = Niat EO vl - N I

Conpound 23 St é“‘gﬁéké: 5% %é%éﬁﬁﬁﬁg %tRIaEé b tﬁ@l,’"%‘ﬁ'e Erfilifed dahe
layers were washed with water (50 mL), brine (100 mL), and dried over
MgSO,. After filtration and concentration, the crude product was purified using

BIOTAGE (CH2CL/EtOAc, viv = 100/0.5) fo give Compound 23c (6.0 g, 63%)
10 and 23d (2.34 g, 24%).

NO,
HO" p 2 F.
g 3 HO—", NH, CE,
CozN-_ _0 2n, HOAg, B0 °C c
s, CF. ——— e /
‘ ] : e CF,

Compound 23c

Step C:

Compound 23¢

15
A mixture of Compound 23c¢ (7.54 g, 11.76 mmol) and Zn dust (7.68 g,

117.6 mmol) in HOAG (120 mL) was heated at 80°C for 2 hours. The reaction

mixture was cooled down and filtered through a short pad of CELITE and the
residue was washed with EtOH (50 mL). Solvent was removed under reduced
N 20 pressure and the residue was taken up in EtOAc (250 mL) and washed with
~ NaOH solution (50 mL, 4.0 N). The aqueous phase was extracted with EtOAc
(3 x 50 mL). The combined organic layers were washed with water (50 mL),
brine (100 mL), and dried over MgSO4. After filtration and concentration, the
crude product was purified using BIOTAGE chromatography (hexane/EtOAc,
25  viv = 1/3 and EtOAc/MeOH, viv = 10/1) to give Compound 23e (6.4 g, 89%).

CF, CFy

Bnar, {(NH),HSO,, NaOH, THF

CFy CFs ‘

Compound Z3s Compound 231
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CbzN Ol CbFN _ "ate CF, i0 CF, 5 Conpound 23a Conpound 23b NaBH4 (2.42 g,
64.1 mmol) was added in 4 portions to a solution of Conpound 23a in MeCOH
(160 mM-) at OC. The reaction mxture was stirred for 4 hours and the
reaction tenperature was slowy increased to it. The 10 reacti on was
quenched by Whegémisgddi tion of saturated aqueous NHACI _solution (50 nl).
The reaction mxture was then diluted with Et OAc (400 nlL)PCHARROSO%IRE] i zed
with 0.5 N HClI until the aqueous phase was slightly acidic. The aqueous
phase was extracted with Et OAc, (3 x 100 nlL). The conbined organic |ayers
were washed with water (100 mL), brine (100 nlL), and dried 15 over MySOH.

After filtration and i r assed. through a
short pad of silica géﬁ@f@@a@ﬁé '%@n’%\‘)ﬁ"\’/ﬁgﬁ%ﬁ? g%?”%?%%{&ﬁ@ss M8roved
under reducgd pr gﬁﬂumeoft(tprgpmmm@mg, B2@bomnibl). ahdBuBefB0,d6.334 gl ighg yel | ow
B0 ot S B B IR A AP o Bl 5
Conpound 23c Sonpeaction BidureSxas\Wiima0 6 Ry eAR Pl W2 DRI B4RdTe it WBAF (2. 23
m., 2.23 nmol, 1. 0 M i Bh%&é %ﬁa@% drgggd SE‘%)? a( Hé()p(qﬁrﬁ@o;f‘ Oong)ound 23b
(9:1 g, 14.89 mmyehhlhFPas ushsd wish water ({04 ML) (Thscraveoys at oc.
T_h;ahr egg_t It on mi ?pua? wafe:gtactddeﬁtmtg}@ C(Bezrsoanbptrhé cgrlgﬂgéﬁﬁrgén%\raﬁe:ﬁue?sihed
Wi addi tion of saturated aqueou .S0J. uti gn . e reaction
m xture was t hen™l9 ‘ﬁf?%&?dvﬂ"ﬁ‘hq”@?@g ”(‘FQSE”’H 13565'&3' é’ﬁ’ed”ezgcﬁ))@bwsﬁﬂa%%erwas
extracted with Efiéhgor 8ndciridefiration]the cRisYrb@skt Wad piiified hs¢RFOMEGE washed
w th water (38 rrL%, bri nemééoo rrL%Ftt and dried over. MgSHA. After filtration
and concent r & i ofiromPEaRIYdhere(FPARYY VS 1o HA) IsgiveCompemg23f (2.8

(CH2CI 2/ Et QAc, Vv{vrgee)l00/0.5) to give Conpound 23c (6.0 g, 63% 10 and 23d
(2234 9, 24%.

EiQ
N\=py—
a, N—-NHGO,CHy , E{OH
e
b. NaQCH,, MeOH, 80 °C

CF,

) Compound 23f

15 Compound 23g
A solution of Compound 23f (2.72 g, 3.88 mmol) and reage.nt 31c (ie.,
N-sthoxymethylene-hydrazine carboxylic acid methyl ester) (2.83 g, 19.4
mmol) in EtOH (15 mL) was heated at 60°C for 18 hours. The reaction mixture
(_»" ) 20  was diluted with MeOH (15 mL) and then treated with NaOCH; (7.0 mL, 38.8 |

mmol, 30% in MeOH). The resulting reaction mixture was heated at 80°C for 4

hours before it was cooled to room temperature. The reaction mixture was
diluted with EtOA¢ (200 mL) and aqueous NH,Cl solution (75 mL). The
aqueous phase was exiracted with EtOAc (3 x 50 mL). The combined organic

25 layers were washed with water (50 mL), brine (100 mL), and dried over
MgSQ,. After filtration and concentration, the crude product was purified using
BIOTAGE chromatography (hexane/EtOAc, viv = 2.5/1 to 1/1) to give
Compound 23g {2.54 g, 85%).

30 StepF:
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Step C HO~- NCHO'.. NH CF, CbzN C\ | tn, HOAc, 6d C'r CFu CbzN .., rO
\ I OF, Conmpound 23c Conpound 23e 15 A m xture of Conpound 23c (7.54 g,
11.76 mmol ) and Zn dust (7.68 g, 117.6 mml) In HOAc (120 nl-) was heated
at 60C for 2 _hours. The reaction m xture was cool ed down and filtered
through a shB2%4W7¥9 CELITE and the residue was washedCIVEsa00EOGHRY 50 i) .
Sol vent was renoved under reduced 20 pressure and the residue was taken up
in EtOAc (250 ml-) and washed with NaOH solution (50 m., 4.0 N). The"
aqueous phase was extracted with EtQAc (3 x 50 m ). The conbi ned organic

| ayers were washed with vat er (50 mL), brine (100 nm.), and dried over
MySO4. After filtration and’ bncentration, the crudedpwmoduct was purified
usi ng BI OTAGE chronat og?ﬂ@[ﬁ { he¥ane/ Et OAc, 25 V/ Vwo=, arg Et OAc/ MeOH, v/V
= 10/1) to give Conmpound 236 (6749, 8%f*-"Eep D ', Nebh, CF3 Eno"',. NH,
OF, ChzN BnBr, (NHJ HSO4" NgCH cChzN o | ....r&"\Fom CG;F, Conpound
23e Comnpound 231 85 WO 2 3/ 007540 PCT/ US2005/ 02342 BnBr (0.668 nL, 5.58
mol ) was added at rt to a wm@erusly stirring m XtUur .uplaaépmoound 23e (3.1
g, 5.07 mml) and Bu4NHS04 (0.334 g, 1.014 mol) in THE (20 nL) and aqueous
NaOH solution (20 nL, 50 % . The 5 reaction m xture was stirred at room
tenperature for 12 hcamydo% mLseaaerm»a@I 1.0IM mtmiamﬁvtrasﬁidaé@ dréisérig a and

5t e Ok Vel s AR BT CRRUR]  12
1 mL |
Crude T oduct weld ﬁu‘&.“ ettt “éafuéﬂeﬁfdi%%@m&&d@ﬁwﬁ% RAB & one,

viv = 113 to 117|2l gi ve Conpound 23f (2.8 /\/ ~" 9,799%.
™, aHCOS solution (50 mi) at -78°C. The mixture was diluted with EtOAG (100

mL) and vigorously stirred at room temperature for 2 hours. The aqueous
phase was extracted with EtOAc (3 x 30 mL). The combined organic layers

10 were washed with water (50 mL), brine (50 mL), and dried over MgSQ,. After
filtration and concentration, the crude product was purified using BIOTAGE
chromatography (hexane/EtOAc, viv = 1/3 to 1/9) to give Compound 23h
(0.39 g, 91%).

15 stepG:

Gompound 23h Campound 23

Compotnd 23k (100™g, 0152 rimol) in EtOH (5.0 mL) was treated
20  at room temperature with Pd(OH)»/C (20 mg, 10 wt%) and was hydrogenated
using a Hy balloon for 30 minutes. The reaction mixture was filtered through a
short pad of CELITE and the resndue was washed with EtOH (15 mL). Solvent
‘was removed under reduced pressure and the crude product was purified
using BIOTAGE chromatography (hexane/EtOAc, viv = 1/7) to give
25 Compound 23 (88 mg, 82%). Electrospray MS [M+1]" 545.1.
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VI Step EE Et 3nO-a. NH, \--F N3NO HCO2CH, , EtOH ~_N1INH Bn0". "b CF,
CbzN i b. NaOCN' MaOH, 80 IC F, CbzN CF, Conpound 23f 15 Conpound 23g A
sol ution of Conpound 23f (2.72 g, 3.88 mml) and reagent 31lc (i.e.,

N- et hoxymet hyl ene- H{drazi ne carboxylic acid nethyl ester) (2.83 g, 19.4
mol ) in Et MOAY Y was heated at 60C for 18 hours. Th@CTASRSBEH xt ur e
20 was diluted with MeOH (15 nmL) and then treated with NaOCH3 (7.0 nL, 38.8
nmol, 30%in MeOH). The resulting reaction m xture was heated at 80C for 4
hours before it was cool ed to r oPREFARATIVEUEAMPOE 24eacti on m xture was
diluted with Et QAc (200 nL) and aqueous NH4CI solution (75 nmL). The aqueous
phase was extracted with EtQAc (3 x 50 nL). The conbi ned organic 25 | ayers
were washed with water (50 nL), brine (100 nL), and dried over MSO. After
filtration and concentration, the crude product was purified using Bl OTACGE
chr omat ogr aphy (hexane/EtOAc, v/v = 2.5/1 to 1/1) to give Conpound 23g
(2.54 g, 85%. 30 Step F: -86 WD 20064007540 PCT/ US2005/ 023427 (NNH t 7NNH
BnO.".. OCF, HO',,, N"p CFA BC' Ch u“_—ﬁb e, CbiNO I CF - CbzN p CF,

Conmpound 239 Conpound 23h BCI 3 (3. 26 3.2 |, 1.0 Min hexane) was
2,06 ound 23g (0.502 g, 0.653
ct#on was quenched in 1 hour by the

added dropwise to a 5 stirring soluti
nmmol) in CH2Cl 2 (45 nL) at -78C. The

addi tion of agueous Examplo 24
0
by OH

cF, 00, CHCL78C NNy o~ CF,

C 2) EXOH, NaBH,
' cr,  3)PHOHKC, Hy 50 <F,
(62%}
¥ig Example 24

A solution of Compound 31g (83.3 mg, 0.12 mmol, 1.0 equiv.} in

énhydrous dichloromethane (4 mL) was cooled to -78°C. Then Oz was

10' bubbled through the solution until the solution turned blue. The sclution was
then purged with Nz to remove excess Os, and the reaction mixture was
concentrated to dryness. The resulting residue was then taken up in ethanol
(2 mL), and treated with sodiur borohydride (46 mg, 1.2 mmol, 10'equiv.).
The reaction mixture was stirred at room temperature until TLC (50%

15 EtOAc/hexanes) showed that the starting material was completely consumed.

The reaction mixture was then concentrated to dryness. The residue was
» dissolved in absolute ethanol (4 mL)} and treated with Pd(OH)»/C (80 mg, 20
wt%, 0.11 mmol, 0.88 equiv.) before hydrogenating with a hydrogen balloon.

_ ‘The reaction mixture was stirred at room temperature until TLC (8%

20  MeOH/CH.Clz) showed that the starting material was completely consumed. -
The reaction mixture was again concentrated to dryness. The residue was

taken up into ethyl acetéte, washed with saturated sodium bicarbonate
aqueous solution, and the aqueous and organic layers separated. The
aqueous layer was further extracted with ethyl acstate. The combined

25  organic layers were dried over anhydrous Na»S0,, filtered, concentrated to
give the crude product, which was puri‘fied using Prep-TLC (MeOH/CH,Cl>
=5%) to give pure Compound 24 (42 mg, yield 83%). MS [M+1]* 559.1.

.88 -



NaHCO3 solution (50 nL) at -78C. The mi xture was diluted with Et OAc (100 ~J
m.) and vigorously stirred at roomtenperature for 2 hours. The agueous
phase was extracted with EtOAc (3 x 30 nL). The conbi ned organic |layers 10
were washed with water (50 nL), brine (50 nmL.), and dried over MgSO4. After
filtrati on 3KA2WEATEM ration, the crude product was puri PCBUS285/02942B] OTAGE
chromat ogr aphy (hexane/ EtQAc, v/v= 1/3 to 1/9) to give Conpound 23h (0.39
g, 9199 . 15 Step G "N,[NH S,N NH HO~-'... N-\p CFO HO ~4. N-4p CF, H'
Pd(OH), C, EtOH CbzN p - HNi CFO FO Conmpound 23h Conmpound 23 Conpound
23N(100 rn -0:152-mmol ) in EEOH (5.0 nl) was treated 20 at room tenperature
with Pd(OH)2/C (20 ng, 10 wt % aRBERARANVE EXAMRIE25usi ng a H2 bal | oon for
30 mnutes. The reaction mxture was filtered through a short pad of CELITE
and the resi due was washed with Et OH 615 m.). Solvent was renoved under
reduced pressure and the crude produg ~Aas, purified using Bl OTAGE

chromat ogr aphy (hexane/ Et OAc, v/v = I¥%)<to gfve 25 Conpound 23 (68 nmy,
82% . Electrospray M5 [ M+l] + 545.1. 8 200p/ 007540 PCT/ US2005/ 023427
. Exanple 24 N /'00Y OH

PREPARATI VE EXAMPLE 24 OH NUpN a J
N~.N CF, 1)0" CHO"-73C N.N' CF, 2) {EpOH, HaeH, CbzZN O\ |
compound 25

5

PA(OH)IC, H,

oF, EtOH

O

(B4%)

compound 25

To a solution of Compound 319 (83.3 mg, 0.12 mmol, 1.0 equiv.) in
absolute ethanol (3 mL) was added Pd(OH)z/C (20 mg, 20 wi%, 0.028 mmol,
10  0.88 equiv.) before hydrogenating with a hydrogen balloon. The reaction
mixture was stirred at room temperature untii TLC (50% EtOAc/hexanes)
showed that starting material was completely consumed. The reaction
mixture was. then concentrated to dryness. The resulting residue was taken
up into ethyl acetate, washed with saturated sodium b'icarbonate aqueous
15  solution, and the agueous and organic layers were separated. The aqueous
layer was further extracted with ethyl acetate. The combined organic layers
C, ‘ were dried over anhydrous Na;SO;, filtered, and concentrated to give the
crude product, which was purified using Prep-TLC (560% EtOAc/hexanes) to
- give pure Compound 25 (15 mg, yield 84%). MS [M+1]" 557.1.
20 ' '
PREPARATIVE EXAMPLE 26

(N.NH
N CF,

CF,

Compound 26
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CF e)Po(OH),C. Hx HN CF, \ )g3.c) \ / 31g Exanple 24 A solution of Conpound
31g (83.3 ng, 0.12 mmol, 1.0 equiv.) in anhydrous dichloronethane (4 n-)
was cooled to -78C. Then Ca was 10 bubbl ed through the solution until the
solution turned blue. The solution was then purged with N2 to renbve excess
03, and t he"PeWe0PB# ni xt ure was concentrated to dryne@ET/USHOS/03421l t i ng
resi due was then taken up in ethanol (2 nL), and treated with sodi um
borohydride (46 ng, 1.2 mmol, 10 equiv.). The reaction m xture was stirred
at room t enper ag#érgeh unti | TLC (50% 15 Et OAc/ hexanes) showed that the
starting materi s conpletely consunmed. The reaction m xture was then
concentrated to dryness. The residue was dissolved in absolute ethanol (4
m-) and treated with R ; 2/(;,,(80 ng, 20 vvt% 0 13.0mol , 0.88 equiv.)

bef ore hydrogenating wt gt_)%uaong,gm acti g mixture was
stirred at roomtenper & %D@L 7'(g}howed that the
starting material was c Ietely consurred The re tl’o ¥Bure was again
concentrated to dryness.~The residue was taken up to ethyl acetate,
washed with saturated sodi urFf[")l carbonate aqueous solFuridt and t he aqueous
and organic | ayers separ ated. The aqueous | ayer was further extracted with

ethyl acetate. The ¢ ined 2 anic |layers were drjed _over anh drous
Na2So4, filt®red, ccﬁg Zagc'@g% 'Tﬁil%wﬁ%%d@f’l}a@%’#%@u&? Comnoun

purified using 472 @\ﬁ?%ﬁ@g%ﬁb% 1990.169g,90. Y iphdT Ein Giskane! 0%4\.(42 ng,
yield 63%. M5 | M+1 T ?5 03006/ 007540 PCT] 3005/025?12 )

PREPARATI VE EXA@FJ’F”E‘E" JemperRttie. Therresullipg golutionwasiied defP bours Befgie 6 \/ IN 1 C
WN p ~I CF, L-N {hddiuted with EtOAc (50 mL). The organic phase was washed with 0.5 N

(/ HCI (10 mL). The aqueocus phase was extracted with EtOAc (3 x 15 mL). The
10  combined organic layers were washed with water (15 mL}, brine (15 mL), and
dried over MgSQ,. After filtration and concentration, the crude product was
purified using BIOTAGE chromatography (hexane/EtOAc, viv = 1/1) to give
Compound 26b (0.465 g, 85%). '

15 SiepB:
NHBou GF, H,CO NHBos CF,
i CHyl, (NH,),HSO,, NaOH, THF
! GhzN-~/
. ., 1 PO CF,
Comipound 26h Compound 26

CHal (0.372 mL, 5.98 mmol) was added af rt to a vigorously stirring
20  mixture of Compound 26h (0.425 g, 0.598 mmol) and BusNHSO4 (40.6 mg,
T AZ mmoly in THF (5.0 mL) and agueous NaOH solution (5.0 mL, 50 wi%).
The reaction mixture was stirred at room temperature for 12 hours before it
was diluted with EtOAc (50 mL) and washed with water (15 mL). The aqueous
phase was extracted with EtOAc (3 x 15 mL). The combined organic layers
25  were washed with water (15 mL), brine (15 mL), and dried over MgSO,. After
filtration and concentration, the crude product was purified using BIOTAGE
chromatography (hexane/EtOAc, viv = 5/1) to give Compound 26c (0.345 g,

80%).
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Pd(oH ~C, H CbEN .. ~O\ CF. EttIH HN Fa (84X) 310 conpound 25 To a

sol ution of Conpound 31g (83.3 ng, 0.12 mmol, 1.0 equiv.) in absolute

et hanol (3 nmL) was added Pd(OH)21C (20 nmg, 20 wt% 0.028 mol, 10 0.88
equiv.) before hydrogenating with a hydrogen balloon. The reaction m xture
was sti rred”gtzo‘}“éﬁf’ﬁf‘% enperature until TLC (50% Et OAc/ he RERAISI005/813¢%7ed t hat
starting material was conpletely consuned. The reaction mxture was. then
concentrated to dryness. The resulting residue was taken wup into ethyl
acetate, washed with saturated sodi um bi carbonat e aqueous 15 sol ution, and
the aqueous and organic layers were separated. The aqueous |ayer was
further extract@8pli:th ethyl acetate. The conbined organic |ayers were

dri ed over anhydrous Na2SO4, filtered, and concentrated to give the crude
product, which was purified u3| ng Prep-TLC (50% Et CAc/ hexanes) to give pure
Corrpound 25 (15 ng, yield 84/% M5 [ M+1] + 557. v, 20 PREPARATI%:& EXAMPLE 26
~N t NH HaCCl , .ucoNMHC CFa=, Mi-8ucdgR, =001 04) 26, - 89 M}Q | 6/ 0Q7540

PCTI US20051023427 ¢ St ep HQNJBH:H’EQZWCHO NHBo& ~CF

ChzN O | OF, Chz R Sompothd—26a I G E’[BNC'(Z /
mol ) was added t{ ja sI ution of Corrpound (0 472 g, O.
Boc20 (0.168 g, 0. 7wy i n di oxane (3.0

ggglpolll'lﬂ Compound 26e
5
A solution of Compound 26¢ (0.345 g, 0.476 mmol) in TFA (3.0 mL)
Q was stirred at room temperature for 20 minutes before the solvent was

removed under reduced pressure. The residue was taken up in EIOAc (50

10  mL) and washed with NaOH solution (4.0 N, 15 mL). The aqueous phase was
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed
with water (15 mL), brine (15 mL), and dried over MgSQ,. After filtration and
concentration, the crude amine (0.29 g, 0.464 mmol} was dissolved in EtOH-
(3.0 mL) and treated with reagent 31¢ (0.4.6 g, 2.78 mmol). The resuiting

15  solution was _heated at 60°C for 18 hours. The reaction mixture was diluted

with MeOH (3.0 mL) and then treated with NaOCHs (0.672 mL, 3.712 mmol,

30% in MeCOH). The resulting reaction mixture was heated at 80°C for 4 hours

before it was cooled to room temperature, The system was diluted with
(m: - addition of EtOAc (50 mL) and agueous NH,CI solution (15 mL). The agueous

20 phase was extracted with EtOAc (3 x 15 mL). The combined organic layers
were washed with water {15 mL), brine (15 mL), and dried over MgSO4 After
filtration and concentration, the crude product was purified using BIOTAGE
chromatography (hexane/EtOAc, viv = 1/3) to give a mixture of Compounds
26d and 26e (0.275 g, 83% for 3 steps) which were separated with OD chiral

25 . HPLC (hexanefisopropanol v/v = 85/5) o give pure Compounds 26d and
26e.
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at roomtenperature. The resulting solution was stirred for 8 hours before
it was diluted with EtOAc (50 nlL). The organi c phase was washed with 0.5 N
HCI (10 nmL), The aqueous phase was extracted with EtQAc (3 x 15 nlL). The 10
conbi ned organic |ayers were washed with water (15 nL), brine (15 nL), and
dried over er filtration and concentration, the crude product was
purified us%?%’%@&&f chr omat ogr aphy (hexane/ Et OAc, vl \ECT{USEROSH03487 ve
Compound 26b (0.465 g, 85%, 15 Step B: HO NHBoc OF H, CO NHBac OF, CHe6l,

(NH4) <H50" NaOH, THE CbzN ...,~0\ I zN Ol Fa CF, Conpound 26b Conpound
26c . . CH31 (0.372 nm, 5,98 mol) was added at rt %m,,@ vigorously stirring
20 m xture of CorrpoundH,&ﬁb.NtQ. 424, g, 0.598 mol ), and MBU4NHEO4 (40.6 ng,
... 012 mmol yi nTHF (5:0¢n}-) aqu B NEOH sol gt on .0 nL, 50 wt 9.
The reaction m xture was™8yi.m room t enper at ur

3 £ o ours before it
was diluted with Et OAc (m-) and washed w th wag (35 nmL)’. The aqueous
phase was extracted with (PGnaked X 15 nmL). The conbl ned organic | ayers 25
were washed with water (15 ni), brine (15 nL), and drf8d™8ver MyS04. After
filtration and concentration, the crude product was purified using Bl OTAGE

B0% - 00 W0 2006/ 0o HRA 2B BRch A% i EOMRR AR o X .
NCO NH CF, b. ‘atidoHEDPEratyreBHiBHPQel)HC OL6 MY, 10wWEk) aRd waShydrogEnate€. NaCOCH
MOCH, 80 " C é:b Zl}gng %%a?o%’?o%@ njlinutgéc. ’Th'e rEac%'éﬁ SOIUfIgI’l was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 mL). Solvent
was removed under reduced pressure and the crude product was purified
(:: using BIOTAGE chromatography (hexane/EtOAc, viv = 1/4) to give
Compound 26 (25 mg, 82%). Electrospray MS [M+1]" 559.1.

10
PREPARATIVE EXAMPLE 27
CF,
CF,
Compound 27
15
Step A:
( o
CF,
) . : H,, PA{OH),/C, E{OH
CF,
Compound 26¢ Compound 27
20 Compound 26e (41 mg, 0.0592 mmol) in EtOH (3.0 mL) was treated

at room temperature with Pd(OH)»/C (8.2 mg, 10 wt%) and was hydrogenated
using a Hz balloon for 30 minutes. The reaction solution was filiered through a
shart pad of CELITE and the residue was washed with EtOH (18 mL). Solvent
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Compound 26c Codnpound Conpound 26e 26 5 A solution of Conpound 26c¢ (0.345
g, 0.476 mol) in TFA (3.0 nL) was stirred at roomtenperature for 20

m nut es before the solvent was renoved under reduced pressure. The residue
was taken up in EtOAc (50 10 m-) and washed with NaOH solution (4.0 N, 15
m.). The adl@éW&Atlse was extracted with Et OAc (3 x 1BCHU$2005f02842¢onbi ned
organic | ayers were washed wth water (15 nL), brine (15 nL), and dried
over MyS04. After filtration and concentration, the crude am ne (0.29 g,

0: 464 mmol) wa L J | eagent 3lc
(0.4.6 g, )2 78%?#6%7'?6‘2??@@2%%%?%&5%@ ?‘%ﬁc'%eg%gg?tg’a&g%“r’@ for 18
hours. The r eactsicthBHITAGE shmmatedraphydtiexanctEiOMNeOMy €31/4) tolgive and t hen

treated vvithNaé&&g o I i . The resulting
reacti on m xture Si‘ﬁg?ﬁ%g@' ggé}f?%r SR@ME&/?%g}]gsg% was cooled to room
tenperature. The systemwas diluted with (lamaddition of EtQAc (50 nL) and
aqueous NH4 solution (15 nm). T was extracted with
EtOAc (3 x 15 nL). The conbi ned o?&ﬁ%ﬁ@%é&‘@gﬁé shed with water (15
m.), brine (15 nL), and dried over MgSO4. After filtration and
concentration, the crude product was\purified using Bl OTAGE chromatography
(hexane/ Et OAc, v/v = 1/3) to give aw&gure of Conpounds 26d and 26e (0.275
g, 83%for 3 steps) which were separ%l ed weg¢h OD chiral 26, HPLC

(hexane/ i sopropanol v/v = 9515) to gi pur Compounds 26d and 26e. Step

D:. -91 WD 2006/ 007540 PCT/ US2005/ 0284£. 2o 4 H ~N NH H,co- NAO CF, H3CO'.
N~ CF, [/ H Pd(OHWC, EtOH CbzN O | ~ O, "i0 ~ OF, Conpound 26d

Conpound 26 Compound 28
L '
Step A:

D
- Z(NHBD::F,C
CF, HN
’ Bot-a-methyl alanine
o ——— / /O ) Cl F:
e CF, HATU, EDG, DIEA ’

1 0 .Compound 44h ' Compound 28a

In a 25 mL round-bottomed flask, Compound 44b (0.2 g, 0.45 mmol,
1.0 equiv) was dissolved in DMF (6.0 mL). HATU (0.342 g, 0.90 mmol, 2.0
equiv), EDC (0.172 g, 0.90 mmol, 2.0 equiv), and DIEA {0.118 mL, 0,68

15 mmol, 1.5 equiv) were added. The reaction mixture was cooled to 0°C and

(: Boc-a-methyl alanine (0.109 g, 0.54 mmol, 1.2 equiv) was added. The
reaction mixture was allowed to stir overnight. The reaction mixture was then
quenched with saturated NaHCOs (5 mL), diluted with EtOAc (10 ml), and
extracted with EtOAc (2 x 5 mL). The organic layer was washed with brine (10

20 mL), dried over MgS0O,, and concentrated. The resulting residlje was purified
by preparative TLC (9/1 hexanes/EtOAc) to give 0.12 g (43%) of Compound
- 28a.

Step B:
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Compound 26d (38 ng, 0.0548 mmof) in EtCH (3.0 mM-) was treated at room
tenperature with Pd(OH)2/C (7.6 ng, 10 wt% and was hydrogenated 5 using a
H2 ball oon for 30 m nutes. The reaction solution was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 nL). Sol vent
was renoveWQOEH7§48duced pressure and the crude produckCMESR0EIRI4ET ed usi ng
Bl OTAGE chronmat ogr aphy (hexanef Et OAc, vN = 114) to give Conpound 26 (25 ng,
82% . Electrospray M5 [M+l] " 559.1. 10 PREPARATI VE EXAMPLE 27 ~N NH H3CO
N~O CF, CbzN .,.i0 CF, Conpayngd 27 15 Step A: (I NNH H3CO >JJO CF3 H,CO N
"OCF, H, Pd(OHJC, EtOH Cb%‘[gNﬂquqFﬁOl CbzN ., p Lhéaﬁ, #gF, Compound He

Conmpound 27 20 Conpound 26e (4 : 0592 k) in ( m-) was
treated at roomtenperature hH 2/ €821y, )10 . end was
hydrogenated using a H2 balloesa fot 30 m nutes. The #eaction solution was

filtered through a short pad CELI TE and the resi was washed wth EtCOH
(15 nL). Solvent -92 WO 2006/ 00#e#@afCT/ US2005/ 023427 compiasizsh enmoved under
reduced pressure and the crude product was purified using Bl OTAGE

chromat ogr aphy (hexane/ EtOAc, v/v = 1/4) to give Conpound 27 (26 ng, 79%.
El ectrospray M [ M-CommBamndi28kowmRpepmatibya raxtAbesEni2e to that thel F, C

compound 45¢, described below, in which a DCM solution of Compound

5 28a was reacted with TFA to remove the Boc protecting group.

Step C:
™
S o
HC(CMa),
HN—f, CFs CH,;COH oF,
Compound 28b ’ Compound 28
10 In a 10 mL round-bottomed flask, compound 28k (0.050 g, 0.094

mmol, 1.0 equiv) was dissolved in toluene (1 mL}, and then
trimethylorthoformate (0.012 mL, 0.113 mmol, 1.2 equiv) and 1 drop of acetic

acid were added. The solution was heated at 60°C. The reaction mixture was

allowed to stir for over 48 hours. The reaction mixture was then taken up in
15  EtOAc (5 mL) and washed with saturated NaHCO; (5 mL). The organic layer
o was washed with brine (5 mL}, dried over MgS0Q,, and concentrated. The
crude product was purified by preparative TLC (EtOAc) to yield 0.010 g of
Campound 28. HRMS calculated for Cz7Hz9FeN302 (M+H) 542,2242, found
542.2222.
20
PREPARATIVE EXAMPLE 29
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CF, Conpound 28 Step A°- NH8 F,C H,N CF HN Bota-nethyl alanine CF, HNi O
~ OF, HATU, ECC, OEA HN .. O 10 Conpound 44b Conpound 28a In a 26 nL

round- bottoned fl ask, Conpound 44b (0.2 g, 0.45 mmol, 1.0 equiv) was

di ssol ved in DVF 55.0 m.). HATU (0.342 g, 0.90 mol, 2.0 equiv), EDC (0.172
g, 0.90 BP0 2086/08754fui v), and DI EA (0.118 nlL, 0.68 15 MEIIUS200582342ui v) were
added. The reaction m xture was cooled to OC and Boc-a-nethyl alanine
(0.109 g, 0.54 mol, 1.2 equiv) was added. The reaction m xture was all owed
to stir overnight. The reaction m xture was then quenched with saturated
NaHC®3 (5 nlL), diluted with Et OAc (NLT_MNH,QQd extracted with EtOA6 (2 x 5
m.). The organic | ayer was washed w tA~pring (10 20 nm.), dried over MySH4,
and concentrated. The resulting residug ) ;ified by preparative TLC
(911 hexanesl EtQAc) to give 0.12 g ( f Conpound 28a. Step B: -93 WO
2006/ 007540 PCT/ US2005/ 023427 U O I;I}I(;l%ggf, CMINH, FCTFADCM™ HN..iO
CF HN /O CF  Conpound 28a Conpound 28b npound 28b was prepared by a
nmethod simlar to that the conmpound 45c, described below, in which a DCM
solution of Conpound 5 was reacted with Tﬁf\,so remove the Boc

protecting group. Step %} Kb NN, —CONH, cF,

3 1) EXOG(O)C], Et,N
NiH,, CHCL

CbzN~— g —_—
i CFy  2) PA{OH),IC, H,

(57% for 2 staps)

CF,

3th Example 29

A solution of Compound 31h (39 mg, 0.055 mmol, 1.0 equiv.) in

anhydrous dichloromethane (1 mL) was coaled to -20°C. Then triethylarhine

(10 mL, 0.062 mmol, 1.25 equiv.) and ethyl chloroformate (6.5 mL, 0.066
mmol, 1.2 equiv.) were added. The resulting pale green solution was stirred

at -15°C for 30 minutes. Ammonia gas was bubbled through the solution for

20 minutes. TLC (EtOAg) indicated that the reaction was complete. The

10 reaction mixture was diluted with ethyl acetate, washed sequentially with 1N

‘ HCI (1 mL), saturated sodium carbonate aqueous solution, and brine, The
organic layer was dried over Na»SOy, filtered, and concentrated, The
resulting residue was dissolved in absolute ethanol (6 mL), to which was
added Pd(OH)2/C (17 mg, 20 wi%, 0.024 mmol, 0.43 equiv.) before attaching

15  a hydrogen balloon to the reaction flask. The reaction mixture was stirred at

C_/ room temperature untii TLC (5% MeOHIEtdAc) showed that the starting

material was completely consumed. The reaction mixture was concentrated
to dryness, and the residue was taken up into ethyl acetate, washed with
saturated sodium bicarbonate aqueous solution, and the organic and équeous.

20 layers were separated. The aqueous layer was further extracted with ethyl
acetate. The combined organic layers were dried over anhydrous Na;SOy,
filtered, and concentrated to give the crude product, which was purified using
Prep-TLC (5% MeOH/EtOACc) to give pure Example 29 (18 mg, yield 57%).
MS [M+1]" 572.1.

25

PREPARATIVE EXAMPLE 30
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“./ HNNH, FONNOFC HC(OW), HNCHCOHHN O~ CF, Conmpound 28b
Compound 28 10 In a 10 niL round-bottoned flask, conpound 28b (0.050 g, 0.094
mol, 1.0 equiv) was dissolved in toluene (1 nL) and t hen
trlnethylorthofornate (0.012 m., 0.113 rmmol, 1.2 equiv) and |I drop of acetic
acid were a¥@24%/0P1¥0sol uti on was heated at 60C. The reawtIusaoasioxir e was
allowed to stir for over 48 hours. The reaction m xture was then taken up in
15 EtOAc (5 L) and washed with saturated NaHCO3 (5 nL). The organic | ayer
was washed with brine (5 nL), dried over MgSO4, and concentrated. The crude
product was purified by preparative TLC (EtQAc) to yield 0.010 g of
Compound 28. HRMS cal cul ated for C2LN%9F6N302 (M+H) 542.2242, found
542.2222. 20 PREPARATI VE EXAMPLE 29 "w+944WD 2006/ 007540 PCT/ US2005/ 023427 N
-CONH2 OF, HN .,.i0 | CF, Exanple 9 0 NVN -COxH CF, :?r!?cM CF,
O CFA 37A (97%)|V 2 st eps) Exanpl e™28. tion of Conpound 31h (39 ng,
0.055 mml, 1.0 equiv.) in 5 anhydro i chl oronethane (1 nL) was cooled to
-20C. Then triethylamne: (10 ni, 0.069 nuRks, 1.25 equiv.) and ethyl
chl or of or mat e (g 5 nL 0.066 mmol, 1. 2" equiv.) were added. The resulting
pal e green solu fepnl: mas stirred

HATY, MeONH MeCI

CF, DIEA, DMF

(43.6%)

31h

To a solution of Compound 31h (450 mg, 0.64 mmol, 1.0 equiv.) in
anhydrous DMF (3.5 mL), was added, sequentially, HATU (290.5 mg, 0.764
- mmol, 1.2 equiv.), N,N-d imethylamin'e hydrochioride salt (99 mg, 1.01 mmo|,
1.6 equiv.) and diisopropyl ethylamine (0.50 pL, 2.87 mmol, 45 equiv.). The
10  resulting orange solution was stirred at room temperature until TLC (5%
MeOH/EtOAc) showed that starting material was completely consumed. The
reaction mixture was poured ihto dichloromethane (200 mL), washed
sequentially with half-séturated citric acid aqueous solution, saturated
NaHCO,;, and brine. The organic layer was dried over anhydrous NazSQ,,
16 filtered, and concentrated to give the crude product, which was purified using
BIOTAGE chromatography (EtOAc/Hexane =3:1) to give Compound 30a as
L a brown solid (208 mg, yield 43.6%).

Step 2:
o

o}
< h L eR
MeMgBr, THF .

= (CbzN

% CF,

20

Méthyimagnesium bromide (1.65 mL, 1.0 M in t-butylether, 1.65 mmol,
6.0 equiv.) was added dropwise to a solution of Compound 30a (206 mg,
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at -15C for 30 m nutes. Ammoni a gas was bubbl ed through the solution for 20
m nutes. TLC (Et OAc) indicated that the reaction was conplete. The 10
reaction mxture was diluted with ethyl acetate, washed sequentially with IN
HC (1 nlL), saturated sodi um carbonate aqueous sol ution, and brine. The
organi c | ay¥? 2804807840 ed over Na2804, filtered, and concBETAUSWET23 Rl
resulting resi due was di ssolved in absolute ethanol (6 nL), to which was
added Pd(OH)2/C (17 mg, 20 wt% 0.024 mmol, 0.43 equiv.) before attaching 15

a hydrogen bal |pops s 1Y ’ aed | stirred
at room t enper at ur@%uc;lrfpie? é@ﬁ&cs k%%h%%gﬁggg)ﬁ@hm%gﬁgemtt i ng

material was cdfprértngynalenalasdotaihaoneeafiartimreartionmituiayvassiivehet ated to
dryness, and tnﬁﬁarﬁﬁﬁggﬁtd’l‘@%rtﬁﬁﬁiﬂuﬁe. 'Tﬁé Podetiy biﬁﬁ@%ﬁéﬁhe%ﬁuﬁ@&‘ th

sat urated sodi onat e aqueous solution, an € organi c and aqueous.
20 | ayers wer e ety acetatad quanebed yitb ausaturaigd aawaeus NHiGleoludigoransgt ed wi th et hyl
acetate. The c L i ; sS4,

i1 tored, agd SoveaedwAREI0NE. Y EbARNBE Sty B d AREORNISEET o
usi ng Prep- TLE¢BhamdQdnErtratdd togivsi the cpuslepréiuctGempound 80bg, yiel d 57%.

M5 [ M+1f 572. 1. ‘ - 007540
PCT/ US2005/ oz3&%5‘55?%?‘%’5&%@%&3%@63?‘%%35*%%?%%@und 30 Step 1: HH
HOO\NOVWi NON-COHGCF, WN:.-~ CF, HATU MONHWeC O CbzN " ~C CbzN "C
CF, O EA DW &ep:

A0
CF, “\\I —(0 CF,

o /01/@\0'::

30

PA{OH)G, H;

—_— .

CFy

{96% from 3Da)

10

Using the same procedure as that of Example 31, Step 6, the crude .
Compound 30b was hydrogenated to give pure Example 30 (150 mg, yield
95.6% from Compound 30a). MS [M+1]* 571.1.

15
PREPARATIVE EXAMPLE 31
~—COMe gF,
CF,
.
N
Step 1:
— B
. : ey
HNNHCO)OCH, +  {EtO),CH (EER) N N{J{(D)OGH,
20 3a 31b e

Compound 31b (32 mL) was added to a solution of Compound 31a -
(1.0 g, 11.1 mmol, 1.0 equiv.) in triethylorthoformate. The solution was

heated at 88°C for 36 hours, and then concentrated to dryness under vacuum.

25  The resulting residue was recrystallized from EtOAc, to give Compound 31c
(0.94 g, vield 58%).
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\ / 31h (43.8% / 30a 5 To a solution of Compound 31h (450 ng, 0.64 nmol, :
1.0 equiv.) in anhydrous DVF (3.5 nL), was added, sequentially, HATU (290.5
ng, 0.764 nmol, 1.2 equiv.), N, N-dinethylam ne hydrochloride salt (99 ny,
1.01 mmol, 1.6 equiv.) and diisopropyl ethylam ne (0.50 pL, 2.87 nmol, 4.5
equiv.). The 10 resul ting orange solution was stirred at roomterrperature
until TLC (W92W8I#Et OAc) showed that starting nateri alPCRAS260#HEN el v
consuned. The reaction mxture was poured into dichl oromethane (200 nl),
washed sequentially with half-saturated citric acid agueous sol ution,
saturated NaHCCG3, and brine. The organic |ayer was dried over anhydrous
Na2SO4, 15 filtered, and concentrated to give the crude product, which was
purified using SIP@TAGE chr omat ography (EtOAc/ Hexane =3:1) to give Conpound
30a as a brovvn SO|Id (208 ng, yield 43.6% . Step 22 NN N ~{ Mf; O N OH NN-O

O UN ; CF, -N! O I\/tNgBr THE CbzN CbzN Oi CFA ' OF, 20 30a 30b
Met hyI rragne5| um br8N d F, 0 Maga~¢- bugry| et hetw,, 765 qaol , 6.0

equiv.) was added u‘fl on oy Co ung %0 20 ,  -96 WO
2006/ 007540 PCT/ U ? 09@% 170 e v )R @us THE (3
m.). TLC (EtOAc) s t hat 1 hve sGdomt 1 i material wag potally gone after

the reaction m xture yyas stirred at room tenperature for 30 m nutes. The
reaction mxture was then diluted with et hy1| acet at e, quenched with a
sat urat ed adueous NH4CI solution, and 5 extracted with Et OAc. The conbi ned

the-cr ude-pr oduct © o SR BHE OO 2 (o 6 BRI O el 91 ve
wi t hout puri f i caldied mllyl®ethyRarbonate (0.465 mi, 8.2 mmol), and Pd(PPha)s (236 mg,
. 0.205 mmol). The reaction vessel was purged three times with nitrogen, and
then the solution was allowed to stir for 16 hours. The solvent was then
10 removed and the residue was filtered through a short silica column using 20%
EtOAC /hexanes as eluent. The filirate was concentrated and Compounds
31d and 31e were separated using prep-HPLC. MS [M+1]" 651.1 for both

compounds.

186
Step 3:

CF, H

y Zn/ HOAC
4 ChzN oy
1 0 o, 4

(82%)
Id k2t

CF,

TCF,

(5 A round-bottomed flask was charged with Compound 31d (3.84 g,
20  5.80 mmol, 1.0 equiv.) and glacial acetic acid (20 mL). To the resulting

yellowish solution at 0°C was added as several small portions of Zinc dust

(3.86 g, 59.0 mmol, 10 equiv.). The reaction mixture was stirred at roam
temperature for 6 hours until TLC (30% EtOAc/hexang) showed that the
starting material Compound 31d was totally consumed. The reaction mixture

25  was then diluted with ethyl acetate, and passed through a CELITE pad in a
funnel. The GELITE pad was thoroughly washed with ethyi acetate, and the
combined with the filtrate. The filtrate was concentrated to provide a crude
product, which was purified using BIOTAGE chromatography (30%
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N~NOOUONO CF3 N11 , CF3 Pd(OH)27C, Hz ChzNp | HNp CF''~ ACF, 10
30b (66% ranB0a) 30 Using the sane procedure as that of Exanple 31, Step 6,
the crude Conpound 30b was hydrogenated to give pure Exanple 30 (150 ny,
yield 95.6%from Oorrpound 30a). M5 [M+1]+ 571.1. 15 PREPARATI VE EXAMPLE 31
0 VN CO Me %%fo 31 Step 1: WC ELO H2NNHC(OOCH + (BOH
'--N-NH p550)§ 8@6}’ 20 31a 316 31 Conmpound 31b (32 m PETAHSH0300Ed to a
solution of Conpound 31la (1.0 g, 11.1 mml, 1.0 equiv.) in N
triethylorthoformate. The sol uti on was heat ed at 88C for 36 hours, and then
concentrated to dfipiesexansio yias ayire 2dorkse ofl @saduct, Chmpsusdis1fE sy,

recrystallized frg\gg%, to give Conpound. 31c (0.94 g, yield 58%. 97 WO
2006/ 007540 PCTI W&H85P393427 Step 22 ONi CF, 1) ;t; OCF* C..,01 CO"'~ |

/ 23b 31d 310

cr ()} EtOEN-NH
.\‘ a b
310 CO:Me
£tOH
A
- CFy iy MeOH, MeONa, 76°C
5 3 (>60% ) 319

To a solution of Compound 31f (33.4 mg, 0.054 mmol, 1.0 equiv.) in
(\ ethanol (0.4 mL) was treated with reagent 31c (67.5 mg, 0.46 mmol, 5 equiv.)
and stirred at room temperature overnight. It was then diluted with
10 anhydrous methanol (1 mL) and treated with sodium methoxide, then heated

at 88°C until TLC (EtOAc) showed only product. It was concentrated to

dryness, and then taken up into ethyl acetate, washed with saturated sodium 7
bicarbonate solution and the layers were separated. The agueous layer was
further extracted with ethyl acetate. The combined organic layer was dried

‘1_5 over anhydro'us Na,S0,, filtered, and concentrated to get the crude product,
which was purified via BIOTAGE chromatography (25-40% EtOAc/hexanes)
to get pure compound 31d (22.4 my, vield >60%). )

Step 4.
S 20
D
CF,
)05, CH,CH,,
_ MeQH.-T8C
2) K0, HCOH CF,
{90.6% |

31h

Compound 319 (306 mg, 0.44 mmol, 1.0 equiv.) was dissolved in
anhydrous dichloromethane (5 mL). The resulting colorless solution was

25 cooled to -78°C, then O3 was bubbled through until the solution turned purple.

The solution was then purged with N3 to remove excess Oa. The solution was
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5 To a solution of Conpound 23b (2.5 g, 4.1 mmol) in THF (20 mM-) was added
al l yl net hyl carbonate (0.465 m, 8.2 mvol), and Pd(PPh3)4 (236 ng, 0.205
nol ). The reaction vessel was purged three tines with nitrogen, and then
the solution was allowed to stir for 16 hours. The solvent was then 10
removed and thR20948%78tPe was filtered through a short sili BETEBI0F#23428i ng 20%
Et OAC t hexanes as eluent. The filtrate was concentrated and Conpounds 31d
and 3le were separated using prep-HPLC. M5 [ M+tl]' 651.1 for both conpounds.
15 Step 3: 2N NbK Ry z \ / (82/()
%530 311 A ol bottgtrrgl%Htﬁ?ﬁe%s%éh%?b’g%mt%ﬁ’am Q'agﬁésgg

20 5.90 nmol, 1. doegaiegid)(1BiaL)gnsdrestedwish hYﬁfaﬁf?fdp%l’QUdﬁﬂmetoﬁoﬁfe resul t| ng

yel | owi sh solution at 0C dded as, several ,small port s, of _Zinc dust
(3.86 9, 55,0 mgiueeus SRR fo forma Witk S4EBRNSIT, WS 'l'%ﬁlq?ﬂ 35 om

O
Starting mat er alovBRB M At el GPUCOR OHAHU Pl TEAANETH AR xt ur e 25
was then dil utsed rafroledtihyer vé@uﬁ\lrﬁlteﬁtd tﬁ@ﬁbsﬁm@&m d@dﬂk&!hn@tf@fhée?&em in a
funnel . The CELITE ad Né shed with et hyI acetate, and the
conbi ned with t heVgsne E’r‘"\&%}afﬁﬁ@@tgﬁ 29 mﬁé‘é’e%‘b?ﬂ'ﬂﬁqnaté\?rﬁﬁiﬁ?%mode a crude
product, which wa Mef‘éﬁéj) %é@%n@'t@é&fedﬁgﬂ%%%@m&‘eﬁﬁ&%d%h%l
2006/ 007540 PCTI us2005/ 0 27 Et OAc/ hexanes) to give a pure col orless oil

product, Conpoundecgtafe. Bheycombingg grggnicdagers werg dried quer anhydroys NaeSOsCF, 31c
CoaMe  7.. Lol#J# 'filtéx‘éﬁ a@HQoHcentfdtéd M?l%empodmfﬂz%ﬁi h'ng(g?él?)@o ey To a

sol ution of Corrpoun 054
COmpound 1h was used in the next step without punflcatlon

Step 5:
n o
N, \f

NN, ~—COMe  CF,

TMSCHN,

Benzenz

CFy
MeOH

M

15 -
To a solution of Compound 31h (104 mg, 0.147 mmol, 1.0 equiv.) in

benzene (4 mbL) and methanol (1 mL), was added dropwise a 2.0M solution of -
trimethylsilyl diazomethane in hexanes (88 pL, 0.177 mmol, 1.2 equiv.). TLC
(10% MeOH/CH,Cl,) showed that the starting material was gone completely
20  after stirring the reaction mixture at room terhperature for 30 minutes. The
solvent was removed to give the crude product, which was used in the next

f’/. -\"
N . T
step without purification.
Step 6:
’rLfo ﬁ o .
Nun A~ G0:Me  CF, NIQ..N ~—COMe cF,
PAOH)/C
GbaN—
i CF, P CF;
Hy, EtOH
25 3 {65% trom 319} compound 51

The crude product from Step 5, Compound 31, was dissolved in
absolute ethanol (4.5 mL). To this solution was added Pd(OH)2/C (46.7 mg,
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ethanol (0.4 m-) was treated with reagent 31 ¢ (67.5 ng, 0.46 mmol, 5
equiv.) and stirred at roomtenperature overnight. It was then diluted with
10 anhydrous nethanol (1 nmL) and treated w th sodi um net hoxi de, then heated
at 88C until TLC gEt OQAc) showed only product. It was concentrated to
dryness, and WREHSPLREN up into ethyl acetate, washed wit RCEES2905028427s0di um
bi carbonate solution and the |ayers were separated. The aqueous | ayer was
further extracted with ethyl acetate. The conbi ned organic |ayer was dried

15 over anhydr ouszd\@@/oscaq??fe @h{,"?gﬁ%i %ﬁ’&gﬁ@ﬂﬁﬁw@@}&%ﬁ%%&?}%& crude

product, which was puri I omet ogr ap _
Et OAc/ hexanes) thydipgenpiedevithaniysiiegendidjogre 2The ygiroganation eggbign wasep 4. 20

(/ o ~V.NCF, 7)0: I, ' AN ; - : =0 cF3 2)
20 HOD H Cozn SRsRyndt LD MEHTor; s S8 e <l marer 170
equi v.) was di ssovasembnsamedniiheldituied tiactibromixiuee neasecaeSulivipassaththrougha t i ng
col orl ess sol wti ough unti |
t he sol ution 'téur(rge%'vl\ﬁlé:urp %f%’éecuoﬁﬁée* %n%th%?ﬁ(%rlfltgggqﬁ%ﬁ%%?%&é@%ﬁ%@ﬂ&%&O renove
excess 03. The sohethamsd. Whs filtra8OvNcRREHHAOT oldryRESEl US2068URSrARuet hen
acid (L5 m) andaiEaneybyPe iaHoIENEckhGicla o 878 i P bmpning e "
solution) to forags5eRime, ks peldiomn Contpouind\ig), Ma[Md1Tt 683AC over ni ght .
LCVS anal ysis showed. only the product peak. The solvent was 5 renoved under

vacuum and te residue was di SSHEE e d and washed with half
saturat ed NaE@ZCB aqueous sol uti g;n. ‘I%%R-Fesu it(‘%"ng ﬁéf | ayers were
separated, and the aqueous |ayer was further extracted with ethyl acetate.

Th{égorrbi ned organic |ayers were dried over anhydrous Na2SO4, filtered and

concéntrated to give the Conpound 31 h (28 .?"Cr;qg, yield 90.6% . 10 Conpound
31 h was used in the next step without purifiati onf® St ep 5:
---,,—O\rt “CF,

32

15 Step 1:
Cl
HoN, EN Fy ) CE
: 3
CI/S\/\,C(
10
CF, EN, {CHa),Cl CF,
Reflix

/" - ‘\‘l : 42b

In a 25 ml round-bottomed flask, Compound 42b (0.142 g, 0.23 mmol,

20 1.0 equiv) was taken up in 3 mL of dichloroethane under a Na atmosf:here and
the reaction mixture was treated with Et;N (0.0.48 ml, 0.34 mmol, 1.5 equiv)
followed by 3-chlorasulfonyl propyl chloride (0.037 mi, 0.3 mmol, 1.2 equiv).
The reaction mixture was stirred at room temperature overight. The
‘progress of the reaction was monitored by TLC (60:40 EtOAc/hexane) and

25 MS, which indicated no desired product was formed. Accordingly, the
reaction mixture was then heated to reflux. After one hour of heating the
reaction was complete. The reaction mixture was then cooled and diluted
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p ogto N NONCOHC CF L-NCOM CF, TMCHN, CbzN Ol Benzene CbzN Oi GF
MoOH CF, 31), 311 15 To a solution of Conpound 31 h (104 ng, 0.147 mmol,
1.0 equiv.) in benzene (4 nm.) and nethanol (1 nL), was added dropw se a
2.OM solution of trinmethylsilyl diazomethane in hexanes (88 gL, 0.177 mmol ,
1.2 equiv.). MY, MeOH CH2CI 2) showed that the st art PEHUSMI¥RBEF was
gone conpletely 20 after stirring the reaction m xture at roomtenperature
for 30 m nutes. The solvent was renoved to give the crude product, which

G VNG 700 e o ISR BRI N A, P ool seras dgpalyer 0 1

(669% ron81p) conp¥AR@+3ndTRBCREtRS tpgbercuder Compsatiag 38a (TatgbwhichBeas  was

di ssolved in ab E t 4 NEs. sol uti on was added
Pd(OH) 2/ C (46.7 %BHFﬁtﬁ&%ﬁ%g%?%%rﬁ%%@%%/ 023427 20 wt% 0.067
mol , 0.45 equiv.g, and then the reaction m xture was hydrogenated with a
hydr ogen bal | §on Stahe: hydr ogenation reaction was stopped when TLC (10%
MeOH CH2CI 2) showed that the starttng material was consuned. The dil uted
reaction mxture was carefully p;gsgzd through a 5 CELIT&@Q@cked funnel, and
t he CELI TE pad was washed thorou &t h efret hanol . The{icht r ateg, was

il 7
concentrated to dryness. The resulii re ue BBuow
oD CF, Chzl—/” o -

) | In a flame dried 15 m! round-bottomed flask, Compound 32a (0.11 g,

A

0.23 mmol, 1.0 equiv) was taken up in dry DMF. To this reaction mixture,

10  1,8-diazabicyclo[5.4.0Jundec-7ene (0.044 g, 0.29 mmol, 1.2 equiv) was added
and the reaction mixture was stirred at room temperature overnight. The
progress of the reaction was monitored by TLC (30:70 EtOAc/hexane) and
MS. Upon completion of the reaction, the reaction mixture was diluted with
EtOAc and quenched with Hz0. The organic layer was dried over Na,SQ. and

15  concentrated to give crude Compound 32b (0.1g). Purification was carried
out using BIOTAGE chromatography (30/70 EtOAc/hexane) to give purified
Compound 32b (0.072g). ’

Electrospray MS [M+1] 710.2.

S~ 20 Step3:

CFy 20% PHOH,
MaOH, Hyig)

CF,

Compound 32b (0.072 g, 0.1 mmol, 1.0 équiv) was diséolved in dry
25 MeOH (1.5 mi) and was treated with 20% Pd(OH), (60% wt.) under an inert
atmosphere. The reaction was hydrogenated at atmospheric pressure and

the progress of the reaction was monitored by TLC (40.60 EtOAc/hexane).
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was purified by prep-TLC (10% MeOH CH2Cl 2) to give the pure Conpound 31

(56.2 ng, yield 65% from Conpound 319),

EXAMPLE 32 O
;CN CF  ---ci

N

nmol ,
at nosphere and

mmol
0.3

overnlght

- 42b 32WOI 28064007580 i

the reaction mxture was treated with Et3N (0.0.48 m,

MS j Mr1t 587.1. 10 PREPARATI VE
ON,CNCF, HNpi CF, / 3215 Step 1: ~HH H/N CN ~s ~.
o/ cl- ChzN.,, ~C| CF, EUN. (CWMl CbzN , CY&CF, RaO tt -

round- bottoned fl ask, Conpound 4drr{decsdzs4er 0. 23
20 1.0 equiv) was taken up in 3 nL of dichloroethane under a N2

0. 34

ol - 1.5 et (FRelShREs Pmbel PR i B ine MR uplaR TR crper

‘tenperat ure

The \pasi@ﬂem‘m IﬁDRchand aauiahmaated\/asglmaicruneq:domct TIRe chfde40

O

7

pccor dingl v, t RCay S e e Siios BRaR i Mo BEREVSD AR ERAL B e nour

Accordi ngly,
of heating the torgheo ompound 32¢0PLgt70%)The reactlon m xture was then cool ed

and

guenched w teh I N HCI™

di | uted

101 V\DE% 6/ 0073,3%{“5(_:"55 152005/ 023427 wth CH2Cl 2, and

ﬁgprgy *was dried over Na2504 and

concentrated to gi vﬂmsmmehmaz&ggﬁsmamwmmb 1786, fousd:d i n the
next step wt hOéj]te Héﬂ;t her purification. Step 2: O

10

15

20

PREPARATIVE EXAMPLE 33

CN( N CF,

TN CF,

Example 33

Step 1:

HzN ,“CN CF, CF,

11,0

Fa CFy

42b

In a 25 ml round-bottomed flask, Compound 42b (0.322 g, 0.53 mmol,
1.0 equiv) was taken up in 5 mi of CH.Clz and the reaction mixture was cooled

to 0°C in an ice bath. EtsN (0.111 mL, 0.79 mmol, 1.5 equiv) followed by 4-

chlorobutyryl.chloride (0.072 ml, 0.64 mmol, 1.2 .equiv)-was-then added-to the
reaction mixture, which was slowly warmed to room temperature and stirred
for 14 hrs. The progress of the reaction was monitored by.TLC (60:40
EtOAc/hexane eluent) and MS. Upon corﬁpletion of the reaction, the reaction

" ‘mixture was diluted with CH:Cl; and quenched with saturated NaHCOs

25

followed by brine. The organic layer was dried over Na;S0, and concentrated
to give crude Compound 33a (0.32 g), which was used in the next step

without further purification.
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'"NCNCFNFNCFA p DbU, CWF ChzZzN". O\ i _p\ I CFa C6ZN CF 32a 32b In
a flane dried 15 m round-bottonmed flask, Conpound 32a (0.11 g, 0.23 mol,
1.0 equiv) was taken up in dry DM. To this reaction m xture, 10

1, 8- di azabi C%(;I OLS. 4. 0] undec-7ene (0.044 g, 0.29 mmol, 1.2 equiv) was added
and the reacty SW¥M4%re was stirred at room t enper at ur e PEVESWIHIB427The
progress of the reaction was nonitored by TLC (30: 70 Et OAc/ hexane) and M5
Upon conpl etion of the reaction, the reaction mxture was diluted with

Et OAc and quenchgd with H20. The organic |ayer was dried over Na2SO4 and 15
concentrated torkg?'?/g‘l crude Conpound 32b (0.1g). Purification was carried

out using BI OTAGE chromat ography (30/70 Et QAc/ hexane) to give purified
Conpound 32b (0.072g). Electrpospray Ms [ M+l] 710.2. 20 Step 3: of) 0 ~5=0
5=0 N CN CF 2D%t| OH, 9% CF3./ Maces, H, (01 CbZzN ., ~€\ | HN O CF CF3 32b
32 Conpound 32b (0.072 g, 0.4 Hmml, 10 equiv) wa I gsolved in dry 25 McOH

(1.5 mM) and was treated wt o Pd 2 (@096 w . der I nert
L gd at—atnos /1 6 ssure and the
itored by TLC (40: 68=Ef Ofc/ hé%ane). -102 WO

at nosphere. The reacti on was
progress of the reaction was
2006/ 007540 PCT/ US2005/ 023427 hesreacti on was co eted in 45 mn, and.was
filtered through CEL{ T me dried 25 mi round-bottomed flask, Compound 33a (0.32 g,
5 0.45 mmol, 1.0 equiv) was taken up in dry THF. To this solution, 60% NaH
(0.025 g, 0.68 mmol, 1.5 equiv) was added, and the reaction mixture was
B stirred at room temperature for 2 hrs. The progress of the reaction was
(\;} monitored by TLGC (60:40 EtOAc/hexane) and MS. Upon completion éyf the
reaction, the reaction mixture was diluted with EtOAc and quenched with
10 saturated NeHCO3. The organic layer was dried over NaSO, and
concentrated to give Compound 33b (0.4 g), in the form of a yellow oil, which
was used in the next step without further purification. '

Step 3:

CFs 20% PAOH, Cﬁ_\cﬂ T OGR

MeOH, Hylg)

CF,

15

Compound 33
Compound 33b (0.4 g, 0.59 mmol, 1.0 equiv) was dissolved in dry

MeOH (4.0 mL) and was freated with 20% Pd(OH); (60% wt.) under an inert
atmosphere, The reaction was hydrogenated at atmospheric pressure and
the progress of the reaction was monitored by TLC (40:60 EtOAc/hexane

20 eluent). The reaction was completed in 45 min, was filtered through CELITE
and washed using EtOAc and concentrated to give a crude hroduct.

- Purification of the crude product was carried out using BIOTAGE

chromatography (60/40 EtOAc/hexane) to give Compound 33 (0.18 g, 59%).

HRMS (FAB) calculated for CzgHzaFgN202 (M+1) 540.2086, found

25 540.2078. -

N

PREPARATIVE EXAMPLE 34
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washed with Et QAc, and concentrated to give a crude product. The crude
product was purified using preparative chronmatography (60140 Et QAc/ hexane)
to give Conpound 32 (0.04g, 70% . 5 Electrospray M5 [ Mt1]576.2. HRMS ( FAB)
cal cul ated for C26H23F6N302( M+1) 576. 1756, found 576.1764. PREPARATI VE
EXAMPLE 33 W®@20060@G540 CN CF, HN O _ CFA Exanple 33 Stegr/is20@os2N CN CF,
g - d NCNCF 0 Cb.N.,./0O\V I F, EyN CHC CbzN o \ | CF 15 42b_ 33.
In a 25 m round-bottoned flask, Conpound 42b (0.322 g, 0.53 nmmol, 1.0
equiv) was taken up in 5 mM of CH2CI 2 and the reaction m xture was cool ed
to OCin an ice bath. Et3N (0.111 m, 0.79 nmml, 1.5 equiv) followed by 4-
chl or-obutyry. 1-chloride (0.072-m, 0.64 ° 1 2.equiv)-was-then added-to
the 20 reaction mixture, which was slowy watpEd tof¥oomtenperature and
stirred for 14 hrs. The progress of the reagtilon nonitored by TLC
(60:40 Et QAc/ hexane eluent) and MS. Upon co €?y 0 et the reaction, the
reaction mxture was diluted with CH2CI 2 a quenched with saturated NaHCO3
foll owed by brine. The organic |ayer was dried B¥er*Na2S04 and concentrated
25 to give crude Conpound 33a (0.32 g), which was used in the next step

W t hout further géi'l-fi cation. -103 WO 2006/ 007540 PCT/US2005/023427 Step 2:
/0 :

5

GF, CFy

CFy

s
N

In a 25 mi round-bottomed flask, Compound 42¢ (0.23 g, 0.38 mmol,
1.0 equiv) was _té\ken up in 3 mL of CHCl;, and the reaction mixture was

cooled to 0°C in an ice bath. EtsN (0.079 ml, 0.57 mmol, 1.5 equiv) followed

10 by 4-chlorobutyryl chioride (0.651 mi, 0.45 mmol, 1.2 equiv) was then added
to the reaction mixture, which was slowly warmed to room temperature and
was stirred for 14 hrs. The progress of the reaction was monitored by TLC
(60:40 EtOAc/hexane eluent) and MS. Upon completion of the reaction, the
reaction mixture was diluted with CH,Cl> and quenched with saturated

.15 NaHCO; followed by brine. The organic layer was dried over Na;SO4 and

o,

- concentrated to give crude Compound 34a (0.23 g), which was used in the

next step without further purification.

T Step2:
20

CFy CF,

60% NaH,
THF

CF, cr,
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N CNCF3 KN,CN SF, O/ 60%\NeH THE / bzN CF CbzN 1 CF, 1 03e\ / 33h In
a flanme dried 25 m round-bottoned flask, Conpound 33a (0.32 g, 5 0.45
mol , 1.0 equi V) vvas taken up in dry THE. To this solution, 60% NaH (0.025
g, 0.68 mml, 1. uiv) was added, and the reaction m xture was stirred at
roomterrper‘&?ﬁ‘f"é’“‘f”’é 2 hrs. The progress of the reacti oRCWES2005/6m427t or ed by
TLC (60: 40 Et CAc/ hexane) and Ms. Upon conpletion of the reaction, the
reaction mxture was diluted with Et OAc and quenched with 10 sat ur at ed

&??pogﬁndngbozgaZ' © in S EmeERa 95 i o Do e Tk, CoPeiing a8 (G238° 1 o { re

rgraxt sNte (Ca)?/S\M 'lt_l hmeB fmmduheo equiv) fras tiken 0p ifieTHE (0nL)N TB\thG:reaa%COPdO\l ngCN
y e our

Compound 3ab. ¢ T, a6 NeR D072 s, 852 ool 1 Gesiviy) SRl ROy NeoH (40

nL) and was treraaadmvmmraw%{s Eﬁféﬂ'ﬁt&o&tﬁ@&ﬁ‘upéraiurélﬂﬂ@rhranThéﬁfdgres%tdeSphere
The reaction was hydrogenated at atmpspheric. pressure and e progress of
the reacti o V\/égeﬁ%/ﬂ’# PioMEs W‘t‘?*i_eét(yﬂ:'a-cg E’pﬁ’?@?éﬁ'ée slyenl) GB%MSD The

reaction was caudredonsblétibn’or the fRacles tie rbbéﬂoﬂd'nw.ﬁ'@wa@dﬂﬁbbmh EOAcWashed
usi ng Et CAc and concentrated to give a crude product. Purification of the

crude product @88 QUERERecWEysatyr W@T’@ﬁ;&@e %W%WB@WQW%W B\Er 40

Et OAc/ hexane) g Gy aresastdhodto cRleXorfipodiidan FPof AR il gl ated for
C26HRBRONB02. (MHEFL Chan Sone Found S 55 BaB 2078 PREP LR R e
yellow oil, which was used in the next step without further purification.

10 Electrospray MS [M+1] 674.2.

Step 3:

CF, 20% PAGH,
) MaCH, Hslg)

—

CFy

15 Compound 34b (0.21 g, 0.31 mmol, 1.0 equiv) was dissolved in dry
MeOH (2.0 mlL) and was treated with 20% Pd(OH)z (40% wt.) under an inert
atmosphere. The reaction mixture was hydrogenated at atmospheric
pressure and the progress of the hydrogenation was monitored by TLC (40:60
: EtOAc/hexane eluent). After 45 min, the reaction mixturé was filtered through
20 CELITE, washed with EtOAc, and concentrated to give a crude product. The
- crude product was purified using BIOTAGE chromatography (60/40 EtOAc/
hexane), to give Compound 34 (0. 10 g, 59%).
HRMS (FAB) calculated for CpgHasFsN3O2 (M+1)540.2088, found
. 540.2078, '
25 .
PREPARATIVE EXAMPLE 35
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-104 WD 2006/ 007540 PCT/ US2005/ 023427 0 VN,, CNCF3 p | CF, Exanple 34
Step 1: 5¢c¢l I, HN.. CNCF3Cl N.. CNC. C CbhzN.iCF EyN GH O,
CoeN ...,/CCF, 42c 343 In a 25 m round-bottoned flask, Conpound 42c (0. 23
g, 0.38 mmol, 1.0 equiv) was taken up in 3 nL of CH2CI 2, and the reaction
m xture waWO2ewd®doto OC in an ice bath. Et3N (0.079 mcriG2&Fomawl , 1.5
equiv) followed 10 by 4-chlorcbutyryl chloride (0.051 m, 0.45 mml, 1.2
equiv) was then added to the reaction mxture, which was slowy warmed to
roomtenperature and was stirred for N4 hrs. The progress of the reaction
was nonitored by TLC (60:40 Et OAC/QeS}.z\\ne L uent) and MS. Upon conpl etion of
the reaction, the reaction mxture i Jdted with CH2C12 and quenched
with saturated 15 NaHOD3 fol | owed byw-b The organic | ayer was dried over
Na2SO4 and concentrated to give cr npodfid 34a (0.23 g), which was used
in the next step without further p fication. Step 22 20 Cd H N.. CN
CF, N pF O TWHF' NeH, Compound 36

1O, CF,

40 Zn, HOAc, 80 °C
kil o,

Compound 23d

Compound 36a

5
Compound 35 was prepared using a procedure similar to procedure
for preparing Compound 23e in Example 23.
& CF, ) BnQ 5 CF,
BrBr, (N )HSO,, NaDH, THF Chzii
O CF, .-" CFy

Compound 35a Compound 35b

10

Likewise, Compound 35b was prepared by a procedure similar to the
procedure used to prepare Compound 23f in Example 23.

ElD\_
NH, CF, =N-NHGO.CH; ey

3 - . 3e
ChNet g k. NaOCH,, MeQH, 80°C
s CF,

) Compound 350
15 Compound 35¢

LCF,

Compound 35¢ was prépared by a procedure similar io the procedure
- used to prepare Compound 23g in Example 23.
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CbzN / p T CFCHZNF“+=CF*==343"\ /| 34b - 105 WD 2006/ 007540
PCT(US20051023427 In a flane dried 25 ml round-bottoned fl ask, Conpound 34a
(0.23 9, 0.38 nmol, 1.0 equiv) was taken up in dry THE (1 nL). To this
reaction mxture, 60% NaH (0.022 g, 0.57 mol, 1.5 equiv) was added and the
reaction m xture was stirred at roomtenperature for 2 hrs. The progress of
5 the reacPBI4MS4Roni tored by TLC (60: 40 Et OAc/ hexancP@I/URHIS02HAY VB,

Upon conpl etion of the reaction, the reaction mxture was diluted with Et OAc
and quenched with saturated NaHCO03. The organic |ayer was dried over Na2S04
and concentrated to give @ohpound 34b (0.21 g) in thg formof a yellowoil,
which was used in the, nexg<{step w thout further puriﬁf ‘tation. 10

El ectrospray Ms [Mel | 2. JStep 3:,40 ., CNONEOFA2B9PdEH, WN,, N CF,
MOH. H, (g) CbzN C HN pc ,_,/oj,ﬂ a-15-Compound 34Q4Q 2€ Jy, 0.31 mml, 1.0

ry i MoOH? tegted % th 20% Pd( OH) 2
1 Xxture was hydrogenat ed

equi v) was dissolved i

(40% wt . ) under an iner at nosphere. The reactio
at atnospheric pressure &AY“f#He progress of the hydreeesisti on was nonit or ed
by TLC (40:60 EtQAc/ hexane eluent). After 45 mn, the reaction m xture was
filtered through 20 CELI TE, shed with Et OAc, and concentrated to give a
crude product. The CWBBB“%P%WWr%W?PQf‘E e G RGPTefRdRt ogr aphy

60/ 40 Et QAc/ ‘ y 0.10 g, 59% . HRMS ( FAB
( C f%é%@ﬁﬁlﬁm 13, ( g A ( FAB)

cal cul ated for 40. 2086, found 540.2078. 25 PREPARATI VE
EXAMPLE 35 VY- _ 106

G CF,

C \‘) acy,, boM
CFy -8 C CF,
Gompound 26d Compound 35e
) Compound 35e was prepared by a procedure similar to the procedure
10 for preparing Compound 23h in Example 23.
N
¢ "pH .
Ho _.-”“QD GF, '
v} CFy
( Dess-Martin perlodinane
0 CFs '
CF;
. Cumpound'asa
f,.-.\.\“ Compound 35F

15 Compound 35f was preparing by a procedure similar to the procedure
__for_preparing Compound 42¢ in Exanipl.e,42. e o+ e

P
N CF,

NH;OH.HCI, NaOAe

e ——— -

ey
CF, EiOH CF,

Compound 36f Compound 359
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WO 20067

923427 NCNF, HN.. Ol _ F. \ /Conpound 36 HO

02 CF, NHHO' CF, O/ ChzN Zn. HOAG 60 C CF, Cbz Conpound 23d Conpound

365 5 Compound 35 was prepared using a procedure simlar to procedure

prepari ng Conmpound 23e in Exanple 23. HO NH2 CFa Sn0 CF, CbzN BnRr,

f or

(NHJ4HSO4, &Wﬁ{ THE CbzN O .,, ~O OF, ,CF Conpound 35a Conpound 35b 10

Li kew se,

AY>¥5h was prepared by a procedure simi PEFUS®0398427pr ocedur e

used to prepare Conpound 23f in Exanple 23. SnO NHi CF a. El \ 'N-NHCO CHa ,

EtOH ¢ NH 31c BnO N

O
\ I. Conmpound 35b Tr]#p
simlar to the proc}a: ur

WO 2006/ 007540 fearepsigoGompaund 42¢IExampledi.

1, 1-0xalyidimidazole

CF, EBenzene CF,

5 Compound 36g Compound 35

Compound 35 was pre;jared by a procedure similar to the procedure

C\\' for preparing Compound 42 in Example 42, HRMS calculated for
o CasHasFsNsOz (M+H) 540,1834, found 540.1822.
10
PREPARATIVE EXAMPLE 36

Compound 36

15 _
Step A;

CF, NC, NHSOMe o
MsCl, TEA

Fa " CFy

Compound 42h - Compound 38a

Compound 36a was prepared by a procedure similar to the procedure
20 for preparing Compound 47 in Example 47.

Step B:
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BnO0"'.. N\\O CFa 8n0".. NW\\OCF. Fd(OH)e Ha GbzN ------- , 10 CF.
MOH FIN..,i0 CFa Conpound Sec Conpound 36d Conmpound 35d vvas prepared by a
procedur e simlar to the procedure for preparing Conpound 23 in Exanple 23.
5 (N NH~N.NH Bn0O'""1. N\\ CF NN~\ Oa HO'. OCFa BCOa. OCM CFa .78 C CF,
HN ,,.i0\ I HN O Conpound 36d Conpound 35e Conpound 35e was prepared by a
procedure sWM@ 20800780t he procedure 10 for prepari ng CorfSGREOBRR4Lh Exanpl e
23. (NNHN, NH HON' CFa H~/ OON'O CFa besshMarlin perlodi nane NN

,~0 1 C/, HN...i0 _ CFa Conpound 36e -.., Conpound SSf 15 Conpound 35f
was preparing by a procedure sipiher o the procedure s m@rr«nepg,:eparl ng

Compound _42e. in Exanple_42..¢7\. NH ~N, MO N 0 O CFa
NHaCOH. HCl, NaOAc HO, HN "_O obal $H NNz, T CF, cr_35f Conmpound
35g
Compound 353 Compound 3%
Compound 36 was prepared by a procedure similar to the procedure
for preparing Compound 23 in Example 23. HRMS calculated for
5  CaaHasFeN3OsS (M+H) 550.1599, found 550.1603.
PREPARATIVE EXAMPLE 37
N
o
NG, _stqu CF,
"CF,
1 0 Gompound 37
Step A:
CF, : NT, :‘NHSOQME CF,
MsCl, TEA
CF, CF,
Compound 42b : Compound 27a
15 Compound 37a was prepared by a procedure similar to the procedure
Ch for preparing compound 47 in Example 47.

Step B
NHSOMe CF, NG, ?NHSO_-,Ma GR,
H2| Pd(lo
ChzN- fa)
st F, MsOH CF,
20 Gompound 37a . Gompound 37
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-108 WO 6/ 007540 PCTI9S2005/ 023427 Conpound 35g was prepared by a
procedure simlar to the procedure for preparing Conpound 42g in Exanple
42. (NNH~NNH HO 1 N NCOCF N\~ CFA 1X oxal Yid dezots HN .,, | CFa
Benena HN ., i0 |l CF, 5 Conpound 36g Conpound 36 Conpound 35 was prepared

by a procedure simlar to the procedure for preparing Conmpound 42 in
Exampl e 42WORRE& P cul ated for C25H23F5N502 ( M+H) 54 CPCIBES2005/0314AT

540. 1822. 10 PREPARATI VE EXAMPLE 36 NC, NHSO2Me CF HN ,LOt , Conpound 36
15 Step A°- Ng. NH, CF, NC., NHSCsMe CF MsCl, TEA CbzN -..a0 | CbzN .,.i0 F

Fs Conpound 426 Coomg&%@@m&@m&aa@a B3R é@%céﬁtﬁ@@fnﬂﬁr&)’thé procedur e
cedure 20 for prepar I n Exanple 47. Step

| to th
B " 106 W p0oBRSSNEEORREPUISEIRDEBAD IS TNOAMAR 2. HEMS - RRER atn or 1t
Po(OH), CbzN _cQHAFN;0:8 B 58¢3d9%und 550.1603.

5 PREPARATIVE EXAMPLE 38

1) O, TBA!
2) NH,CH, NaQ#Ae
— e B et

CFy 3) (Im),C0 CF,

-, My 38a

10 Step 1:
To a solution of Compound 31g (640 mg, 0.93 mmol) in 10 mL CH,Clz

maintained at -78°C was bubbied O3 gas until the reaction mixture turn blue.

The reaction mixture was then pdrged with nitrogen until it became colorless.
TBAI (412 mg, 1.11 mmiol) was then added and the reaction mixture was

15 stifred at 20°C for 2h. The reaction mixture was diluted with diethyt ether,

washed with saturated aqueous NazS20,, water and brine, and the dried and
concentrated. The resulting residue was dissolved in EtOH (22 ﬁnL) and
NaOAc (262.7 mg, 3.2 mmol) and hydroxylamine hydrochloride salt (222 mg,
3.2 mmol) were added, and the mixture was stirred overnight. The reaction
20  mixture was then concentrated and the residue was partitioned between 20

TN
e

\“‘,'

ml EtQAc and water, The organic layer was dried and concentrated, The
crude intermediate was dissolved in toluene (6.8 mL) followed by the addition
of 1,1-oxallyldiimidazole (165 mg, 1.8 mmol) and the mixture was heated at

80°C for 2h. After cooling the reaction mixture to 23°C, the toluene solution

25 was loaded to a silica gel column and eluted with 20-100% EtOAc/hexanes to
give product Compound 38a. MS [M+1]" 688.1.

- 111 -



\ / \ J Conmpound 36a CorrpouW’SS Conpound 36 was prepared by a procedure
simlar to the procedure for preparing Conpound 23 in Exanple 23. HRMS

cal culated for 5 C24H25F5N303S ( M+H) 550. 1599, found 550.1603. PREPARATI VE
EXAMPLE 37 NC NHSO Me ~/jh NN Q) j 7 ~ "CFs 10 Conmpound 37 Step A: NC
NH: CF, NC N , TEA CbcN + O CbzN ° O ..a CP Conmpound 42b Conpound
37% 15 Conpoﬁ%ga%v@s prepared by a procedure sinilar tg’BFWéz‘lﬁ?/%éﬁure

for preparing conmpound 47 in Exanple 47. Step R N SO ne CFF NC NHSO'M CF H,
Pd(OH), CbzN "..,ice |l HNF. F, MOH CF, 20 Conpound 37a Conmpound 37 -110 WD
2006/ 007540 PCTI US20051023427 (onpound 37 was pr eggr ed using a procedure
similar to the procedure fQr..

cal cul ated for C24H25F6N3() ?

on prepash ng Conpound 2% wgsBXanpFe 23. HRMVS
( M+ 550. :Lﬁ%,.”zf ound _H5p. 1 . 5 PREPARATI VE
EXAMPLE 38 0 /JO0O HN4 OF (‘f o , TSALZ'NY CF,
3

»,

8a compound 38

Step 2:
Using a '[irocedure similar to that of Example 31, Step 6, Compound
38a was hydrogenated to give Compound 38. MS [M+1]* 554.1.

5
PREPARATIVE EXAMPLE 39 and 40
{/ ’N) NG, NH, CF,
Caompound 40
10 Step A
. NG, NH; CF,
.."IOYQ\CFB )
Compound 42k Hy, P{OH), Gampound 40 i

¥ MeON - +

NC _:.m“z CF, NC, ;“Hz CF,

ChzN 4
= "':/OYQ\CFE "r/or@C’Fa

Compound 42¢ ] Compound 39
Compounds 39 and 40 were prepared using a procedure similar to
the procedure for preparing Compodnd 38. HRMS calculated for
15 CzsHzaFsNaO (M+H) 472.1824, found 472.1820.

PREPARATIVE EXAMPLE 41 .
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2) NH OF~NAaOR““r“<o“vzsN~0oF, 3) (ImM,COCF, -:~ 31g 38a 10 Step 1. To a
sol ution of Conpound 31g (640 ng, 0.93 mmol) in 10 m- CH2CI 2 nmintai ned at
-78C was bubbl ed 03 gas until the reaction m xture,turn blue. The reaction
m xture was then purged with nitrogen until it becane colorless. TBAl (412
ng, 1.11 was_then added and the reaction m xture was 15 stirred at 20C
for 2h. Thgq %7 i xture was diluted with diethyl eRGRFS2005033R2d wit h
sat urat ed agueous Na23203, water and brine, and the dried and concentrated.
The resulting residue was dissolved in EtOH (22 m-) and NaOAc (262.7 ny,
3.2 mmol ) and hydroxyl am ne hydrochhgpicde. salt (222 ng, 3.2 mol) were
added, and the m xture was stirred oy¥eyni . The reaction 20 m xture was

t hen concentrated and the residue wi$ypa +@ned between 20 nL Et CAc and
wat er. The organic | ayer was dried cdncentrated. The crude internediate
was di ssolved in toluene (6,8 nL) fofloued. by the addition of
1,1'-oxallyldiimdazole (165 ng, 1.8 mmol) and the m xture was heated at

80C for 2h. After cooling the reaction mxture to 23C, the tol uene solution
25 was | oaded ggpaa:silica gel colum and eluted with 20-100% Et OAc/ hexanes
to give produC rrpound 38a, [ MF1] + 688.1. -111 WD, 20061007540

PCT/ US2005/ 023427 0 HN N - 0A% HNER ~N N CF Nl m=  CbzN O\
Pd(OH) 27C, H2 CbzN /O OF, CRy\_ 8oa @ ound-—"fi‘g—ste o US| @] a' procedure
B gp 6, FConpoithd 38 e regenated to

simlar to that of Exanple 3
gi ve Conmpound 38. M5 [ Ml j' 4.1.
Compound 42b Compound 41a

5
In a 25 ml. round-bottomed flask Compound 42b (0.15 g, 0.248 mmol,
1.0 equiv) was dissolved in 6 mL of DCE. Trimethylsilyl isocyanate (0.51 mL,

3.72 mmol, 15.0 equiv) was added and the reaction mixture was refluxed at

80°C overnight. The reaction mixture was cooled and quenched with

10 saturated NaHCOs (10 mL). The aqdebus phase was extracted with EtOAG (2
x 10 mL). The organic iéyers were washed with brine (5 mL), dried over
MgSQ,, and conceﬁtrated. The crude product was purified by preparative TLC
(1:1 EtOAc:hexanes) to yield 0.060 g (37%) of Compound 41a.

15 Step B:
NG, NHCONH, e NC, NHCONH, o
Hy, PA(OH),

CF, MeOH cE,

RN
o

Compound 41a Compound 41
‘Compound-41-was prepared bya procedure similartoprocedure for
preparing Compound 23 in Example 23. HRMS calcuiated for Ca4HzaFgN4;O2
20 (M+H) 515.1882, found 515.1874.

PREPARATIVE EXAMPLE 42
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5 PREPARAH-VE~E wfeeBQand-40 \° NC NHz CF NQ, NHx CF ... HN.., i0\ I HN
OF, CFx ACF, Corrpound 39 Conpound 40 10 Step A NC, .. NHx G-, NC., NHx CF3
CbzN F. H .., OY&Fx Compound 42b Hx, Pd(OH)x Conpound 40 + noo" - + . NC
NHx OF, NC NHx CFx C A OF, CFkx Oorrpound 42c¢ conpound 39 Conpounds 39 and
40 were prepared using a procedure simlar to the procedure for preparing
Conpound 380 2080Bs40al cul ated for 15 C23H23F6N3O ( MtH) dAFPudsasie23f20und
472.1820. PREPARATI VE EXAMPLE 41 -112 WD 2006/ 007540 PCT/ US2005/ 023427

NCi L NHCONH2 CFx 0 ~ | CFa Compound 41 Step A NC., NHx CFx NC NHCONH2 CFy
TMBNC GbzN O & IF, CbhzN ... ~0 CFx CFx Conpound 42b Conpound 4l1a 5 In a 25
nmL round-bottonmed flask Conpound 42b ﬂ Wl5 g, 0.248 mmol, 1.0 equiv) was
dissolved in 6 nL of DCE. Trimethyl %, I sscyanat e (O. 51n1_ 3.72 mol ,
15.0 equiv) was added and the reactifn)m x e was refluxed at 80C

overni ght. The reaction m xture was » quenched with

Compound 42

CF-_! CF EF,

NaCN, NH,GI, NHo4,0
CF,

CFy

5 Compound 41a azb Compound 42c

Compound 41a (6.87 g, 11.86 mmol) in EtOH (7 mL) was added o a
solution of NaCN (0.767 g), NH.CI (0.882 g) and NHz=H,0 (3.84 mL) in EtOH
(7.0 mL) and water (7.0 mL) at room temperature in a sealed fube. The sealed

10  tube was then heated at 60°C for 12 hours before it was cooled down to room
temperature. The reaction mixture was diluted with EtQAc (200 mL) and
washed with water (50 mL), The aqueoi;s phz_ase was extracted with EtOAc (3
x 30 mL). The combined organic layers were washed with brine (30 mL), and
dried over MgS0,. After filtration and concentration, the crude product was

15  purified using BIOTAGE chromatography (hexanélEtOAc, viv = 712 to 5/2) to
give Compound 42h (2.6 g, 36%) and Compound 42¢ (1.8 g, 25%).

Step B:

, J-—NHGHO
NG, FHa CF, COCIMNaHAO, o

_ fhen NH,NHC{O)HIPy ne, MM cF
oy A CF, ChaN— /OTQCF
° 3

20 Compuound 42b : Compound 42d

Phosgene (6.67 mL, 12.4 mmol, 20% in toluene) was added dropwise
to a vigarously stirred mixture of Compound 42b (1.5 g, 2.48 mmol) in CH,Clz

(30 mL) and a saturated NaHCO; solution (30 mL) at 0°C. The mixture was
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'10 saturat ed NaHCCB (10 m_) The aqueous phase was extracted with Et QAc (2
x 10 nmL). The organic |l ayers were washed with brine (5 nL),dried over
MySO4, and concentrated. The crude product was purified by preparative TLC
(1:1 Et OAc: hexanes) to yield 0.060 g (37% of Compound 41 a. 15 Step B: NC
NHCONHx OF NCwigH@u6ss6F H' Pd(OH)2 CbzN .../0 \ | HN .. .pdfGuehosobddeH CFA
Compound 4l1la Conpound 41

- G- onmpound- 11- was- pr epar ed- by- apracedure-sim | arto-procedure for preparing
Conpound 23 in Exanple 23. HRMVS cal cul ated for C24H24FBN402 20 ( M+H)

515. 1882, found 5&{rddB4ti0°CABERPARSS b¥for&XNdRIdiutéd with AHR 1, (B0 l)RmEARy 540
PCTI1 UB20051023427 N NH NC... N O CFa HN _ Fa Corrpound 42 Step A. 0 CF,
NH, CF0 NCNBZ: CanMbd%fHdse Wé@p#&&dﬁ;@n e ydnic pliase. tgeo@anlﬁ fBake CtéZTl
cey, 0" a oun C oun npoun a
(6.87 g, 11.86 miE§ “H?h%? W@f"%? NH@‘S‘&&?‘?'B“%WP“%PWE#B?F B¥e"NaCN (0. 767
g), NHC (0.889 wgSmdTh Btk WdsTdduted to b Nokifid of@Bolt SrinL Livadr watedd (7. 0
m-) at roomtenperature g;rn a seal ea? tube. The sealed 10 tuﬂ?e was, t hen
heated at 60C Por PHESSW&ALORRYEMBERIUrGQ remeYe eXESHANeYenso e reale Waur e.

The reaction m Xt HiseoNESindTHIGILE5 W) BnEtSAGI(ARPNFINHOIIH (0.446 g, 7.44
mmol) and pyridine (1.2 mL, 14.88 mmol) at room temperature. The resulting
solution was stirred at room temperature for 12 hours. The reaction mixture
was then diluted with EtOAc (200 mL) and washed with HCI (50 mL, 0.5 N).

10 The agueous bhase-was extracted with EtOA¢ (3 x 30 mL). The combined

g j organic layers were washed with brine (30 mL), and dried over MgS0.. After
filtration and concentration, the crude product was purified using BIOTAGE
chromatography eluted with hexane/EtOAc (viv = 1/2 to 1/7) to give
Compound 42d (1.1 g, 64%).

15 '
Step C:
o ;&N—NHCHQ : \/{N\NH -
NC, 2 - CFy HMDS/TMSCHLI NC, A CFy
ChzN—” 0O eF, " j0C ' fory cF,
Cumpound 42d Compound 42
(o 20 TMSCI (50 pl) was added to a stirring mixture of Compound 42d (15

mg, 0.0217 mmol) and Lil (2.9 mg, 0.0217 mmol) in HMDS (0.5 mL) at room
... temperature.The resulting.reaction mixture was.heated.at.140°C_(bath

temperature) for 30 hours before it was cooled down to room‘temperatu're.
The reaction mixture was diluted with EtOAc (25 mL) and washed with HCI (5

25 mlL, 1.0 N). The aqueous phase was extracted with EtOAc (3 x 10 mL). The
combined organic layers were washed with brine (10 mL), and dried over
MgSQ,. After filtration and concentration, the crude product was purified using
preparative TLC (hexane/EtOAc, viv = 6/4) to give Compound 42 (4 mg,
34%).
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washed with water (50 nlL). The aqueous phase was extracted with EtOAc (3 X
30 nL). The conbined organic | ayers were washed with brine (30 n.), and
dried over MgS04. After filtration and concentration, the crude product was
15 purified using Bl OTAGE chromat ogr aphy (hexane/Et OAc, v/v = 7/2 to 5/2) to
gi ve Conpomodood@irsf@. 6 g, 36% and Conpound 42c (1.8 gpc2h¥oos/zen B: H
NHCHO NCNH, CFa COCl, ~NaHCO, then NH, NHCI O HWFy NCWVH CF, CbzN .../ O CFa
CbzN O 20 Gonpound42b - Compound 424 Phosgene (6.67 nL, 12.4 mmol, 20%in
tol uene) was added dropw i i Lxt.ure of Conpound 42b
(1.5 g, 2.48 mmol) in %E?ERN%%‘?BEQW@%ME%@ sol ution (30
m-) at OC. The m xture was -114 WD 2006/ 007540 PCT/ US2005/ 023427 stirred
at 0C for 3 hours fore it s diluted with CH2Cl 2 0 and the aqueous
phase was separ at egﬁw V?‘M’e&\%mﬁgw‘g4gﬁ3§§¥S°Pﬁe°r8?ﬂﬁﬁ?r8”bn%é@8°“ s washed
with a cold ag2@pasfolbid€l sol ution, brine, and dried over MSO. The

sol vent was regtgcicj to a volunme of about 5 nL under reduced 5 pressure, at
roomtenper%t 0 renove excess phosgene. The residue was dissolved in
CH2Cl 2 (15 m-) and treated attyth NH2ZNHC(O H (0. 446 g, 7.44 mol ) and
pyridine (1.2 nL, 14.88 npel)ysat &pom tenperature. The je{&@ﬁti ng solution

was stirred at roomtenpergtiore f 12 hqurs,. The reactidnom xfure was then
d w-th HCo (50 g,

diluted with Et OAc (200 nP-an rel y 10 The
agueous phase was extract vvit Et OAc (3 x 30 nl). The=4dnbj néd™: or gani c
| ayers were washed with brimMe@mgddsnl), and dried over . After

filtration and concentration, the crude product was puri f e ng Bl OTAGE
chromat ography eluted with hexane/ EtOAc (v/v = 1/2 to 1/7) to give Conpound

F2d (119, 649 . 12 18P rdunatBSubctRadk, compound 239 (0.02 9, 0.037

mmol, 1.0 equiv) was dissolved in DCM (3 mL) and the reaction mixture was

10 cooled to 0°C. Dess-Martin periodinane (0.02 g, 0.048 mmol, 1.3 equiv) was

added and the reaction mixture was stirred under nitrogen at room
temperature for 45 minuies. The progress of the reaction was monitored by
TLC (8/1 EtOAC/MeOH eluent), and the reaction was quenched after 1.5 hrs,
by pouring the reaction mixture into separatory funnel coﬁtaining saturated

15 Nazg8;0:/NaHCO; solution (1:1) (5 mL). The mixture in the separatory funnel
was shaken vigorously, and the agueous layer was extracted with Et;O (2 x 5)
and dried over MgSO, and concentrated to give crude Compound 42e (0.02
g), which was used in the next step without further purification.

.
<« 20 StepB:
o @
§Fs T
NH.OH.HC), NaDAe
CF,y EtOH Chall— o

Fy

Compound 42f Compound 420

in a 25 mL round-bottomed flask, Compound 42f (0.09 g, 0.13 mmol,
25 1.0 equiv) and sodium acetate (0.032 g, 0.39 mmol, 3.0 equiv) were dissolved
in EtCOH (6 mL), to which hydroxylamine hydrochioride (0.056 g, 0.080 mmol},
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(- NMNC.,, NH Cra HMOSRMSCI/L11 NC,.. N-( " CFa ChzN 140 C HN CFA CFA
Conmpound 42t| Conpound 42 ( 20 TMSCl (50 L) was added to a stirring mxture
of Conpound 42d (15 ny, 0.0217 mmol) and Lil (2.9 ng, 0.0217 nmmol) in HVDS
(0.5 nL) at room tenperaturedhe_r-esching_reaction m xture-was-

h- eat ed- at WQ2W@0075@- (bath tenperature) for 30 hours beéopusviozams cool ed
down to roomtenperature, The reaction mxture was diluted with EtOAc (25
m-) and washed with HCl (5 25 ni, 1.0 N). The aqueous phase was extracted

(10 nt) . and r P OroRuAN=C e i RaRH Rl wad ¥ UM RRRRRLTY ' 01

crude product weonplemgeradresvierightpThg teetion mixture waschamdiledaidh v/ v = 6/ 4)

AL TERNATE. PROCESEE (1EeTEsaubttba yinn e NERED. it rdrba SR 20 o

prepar ed from Cappovarivasitg usingflwinedaml) asd dpedovédiifigBOHo-giveNtiudeiD~. . - 4. F,

N1CF Cbz - t i 4 ppound 42e
na 10 Lt %L’B‘?@g‘%ﬁ%(ﬁg@@%@%ﬁgg@b‘ﬁ%"%%%%% I, 1.0

equi v) - was di ssplrifieatiom DCM (3 nL) and the reaction nixture was 10 cool ed
to OC. Dess-Martin periodinane (0.02 g, 0.046 mml, 1.3 equiv) was added
and the reaction mxture was stirred under nitrogen at roomtenperature for
45 m nutes. TheSfepdnress of the reaction was nonitored by TLC (9/1

Et OAC/ MeCH el uent), and the reacgfion was quenched after 1,5 hrs, by pouring
the reaction mxture into sag\g;ﬁl,\{lgryczuunnel cont ai ni nchiﬁlggr atcgd

1,1‘—oxaly!diimidazoia

CF, Benzene

Compound 429 Gompound 42k
10
In a 50 mL round-bottomed flask, Compound 42g (1.1 g, 0.59 mmol,
1.0equiv) was dissolved in benzene (25 mL). 1, 1'-oxalyldiimidazole (0.302 g,
1.89 mmol, 1.5 eqdiv) was added to the solution, and the reaction mixiure was

heated to 75°C under nitrogen for 4 hrs. The reaction mixture was then

45 quenched with water (20 mL), diluted with EtOAc (30 mL), dried over MgSQO,
and concentrated to give a crude product. The crude product was purified
using BIOTAGE chromatography (1/1 EtOAc/hexanes) to give Compound
42h (0.7 g, 66% over three steps).

@ 20 StepD;

CF,

VAN TTMS),-CH,CN.
bzl
0.0 ~“CF,

Compound 421 Compound 42

In a 50 mL round-bottomed flask, Compéund 42i (0.5 g, 0.742 mmal,
1.0 equiv) was taken up in acetonitrile (9 mL). The reaction mixture was

25 cooled to 0°C, and TMSI (0.742 mL, 5.19 mmol, 7.0 equiv) was added

dropwise via syringe. The reaction mixture was stirred overnight at room
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15 Na2S203/ NaHCO3 solution (1:1) (5 nmL). The m xture in the separatory
funnel was shaken vigorously, and the aqueous | ayer was extracted with Et20
(2 x 5) and dried over MgSO04 and concentrated to give crude Conpound 42e
(0.02 g), which was used in the next step without further purification. 20
Step 8: O f HWR230§00T4H HO NS N O CF NH, OH. HCl, NaOAC CIPEWUS@0s/03Rzr Ef OH
ChaN "~O i F, Conpound 421 Conpound 424 In a 25 nlL round-bottoned fl ask,
Conmpound 42f (0.09 g, 0.13 mmol, 25 1.0 equiv) and sodium acetate (0.032 g,
0.39 mmol, 3.0 equ i i ( : } roxyl am ne
hydr ochl ori de (0. &%beﬁéﬁ{)@o&é%ﬁgﬂ”%é%m%d?d’gae?%%"?'ﬁ%ﬂ gg}ﬁﬁ@ 05/ 023427
6.0 equiv) was addrdicatathgome startingmateriglwas s prasent r e reaetian miturewes at
room t enperature i P i 1 Wl it h

Erone (15 )+ quonghaialsing W RN SOMBICOE PO AT A ILEE ML | yer
was washed using MHiPAe (2Gmk).) Thmeargaricdayeower wegismhwithy bine, € 0ord dried aegrpound

Step C NNt SN RBStR R SRpogpubidR 5y 2L Bt rns Whide rad il 21 O
ChzN 0 '~ CF, Bemughes Ging BIOSTAGE ebronzdoataphyd 6040 420A¢hekanes) S0give
(i 550l ved | n benz SROIEES e G7 ks ka1 CEBREN-BH) 40088, 1t

1.5 equiv) was addmondté#0tt8d3sol uti on, and the reaction m xture was heated
to 75C under nitrogen for 4 hrs. The reaction mxture was then .15 quenched

with water (2Qgni), diluted with EBL¥ARSPVERXARPLEGOVEr MISOA

CFq

CF,

Compound 43

16 Step A;
: Q,

HZN ch - N NHBoc i
Bag-aminosyclopropyl :
carboxylic ackd G
HN—? —— N, ° Fa
e CF, HATU, EDC, DIgA
Compound 44b Compaund 43a

Compbund'43a was prepared by a procedure similar to the procedure

for preparing Compound 28a.

20 . .
StepB: - :
° | e
FC
Hr}-%HBuc g Hed NH, 2
TFA, DCM
o CFs HN—f, CFs

Compound 43a Gompoumd 434
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and concentrated to give a cr udé brdduct. The crude product was purified
usi ng BI OTAGE chromat ography (1/1 Et QAc/ hexanes) to give Conpound 42h (0.7
g, 66% over three steps). C." 20 Step D0 "NNH (KWH NC,,, N "C CF NC,

N---~4 CFa TMSI,-CHaCN. - | HN ~ CbzN ~p \ CrFa .,i OCFa Conpound 42|
Compound 42 Iwoaoeds@orss r ound- bottoned fl ask, Conpound 421 0.742
nmmol, 1.0 equiv) was taken up in acetonitrile (9 nL). Thé)%gg‘g(%@%?qﬁ xture

was 25 cooled to 0C, and TWsI (0.742 nmL, 5.19 nmol, 7.0 equiv) was added
dropwi se via syringe. The reaction m xture was stirred overnight at room

-117 WD 2006/ 007540 PEI'BRIBIG A9 ¥as Prenaiseiet & piaceduresimilar & thegyoesduree
reacti on was noni{foppRspakiig Wompluindysel ndi cated sone starting material was

still present. The reaction mxture was quenched using saturated
Na2S203/ NaHC33 (1,.1) .10 m-) and diluted wwth EtQAc (20 nL). The organic
| ayer was washed brine (10 nL), dried over 5 MJSH, and concentrated to

yield a crude product. The crudeproduct was purifi e‘g sing B, 1 OTAGE
chr omat ogr aphy (60/40 Et QAc/ hexan)é% tge gi ve Conmpound #2, (0.4 g). HRMS
cal cul ated for C25H23F5N502 ( M+HJy-_R7%0. 4, fqupd 640.31813. %0 PREPARATI VE

EXAMPLE 43 NCF2 HN....iC\ _ 0 and A3 1S -..,,Ac‘): cFHZN CF HN

X St
NHBoc F% Baoani nonycl opropyl carh6xyl ic aci as 2“CF,

5 Compound 43c Compound 43

Compound 43 was prepared by a procedure similar to thé procedure
for preparing Compound 28 (step c).

10 _ PREPARATIVE EXAMPLE 44

A
Ho$,3= °

FC

CF,

Compound 44

(o]

F, CF,

1 5 : Compound 44z . Compound 44b

Zn, AcQH

CF,

in a 50 mL round-bottomed flask, Compound 44a (1.1 g, 2.31 mmol,
1.0 equiv) was dissolved in acetic acid (20 mL), and the resulting reaction

mixture was cooled to 0°C. Zn powder (1.5149, 23.1 mmol,' 10.0 equiv) was

20" - added and the mixture was refluxed for 2.5 hr. The reaction mixiure was then
filtered through CELITE, concentrated, diluted with EtOAc (30 mL), and
neutralized with saturated NaHCOs (30 mL). The aqueous phase was
extracted with EtOAc (2 x 10 mL), washed with brine (20 mL), dried over
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D\ |I”CF~HATG™CEC, *Conpound 44b Conpound 43a Conpound 43a was
prepared by a procedure simlar to the procedure for preparing Conpound
28a. 20 Step B:. o al HNNH2 FaC H HBCD ':'C | TFA, DCM Conpound 43a
Conmpound 436 -118 WO 2006/ 007540 PCTJUS2005/ 023427 conpouna 4ab was
prepared b edure simlar to the procedure for preparin Corrpound
45c. Step é‘ozi'&\’%i "OF. HC(OWe}~ HN "H 0 CF CHCORE 2005?0@?4270:
Conmpound 430 Corrpound 43 Conpound 43 was prepared by a procedure sinilar to
the procedure for preparing Conpound 28 (step c). 10 PREPARATI VE EXAMPLE 44

HOO O FC HN ~Qugbo, ehapontetrdttd STiePcrbde Prjjublwddiiifed usifg.a e HN ., . .10 H

HN ".i0 AC
column to yield 1.0 g (99%) of Compound 44b.
Step B:
CFy
. BocNHNH,, GDI
CF, THF
5 ) Compound 44b Compound 44¢

Compound 44c¢c was prepared by a procedure similar to the procedure
for preparing Compound 45h.

10 Step C:
‘SL NHBoe
Wt
1. TFA, DCM
CF. 2. pyridine, DCM
Bno’\n’m.
Compound 4c @ Compound 44d

Compound 44d was prepared by a proéedure similar to the procedure

for preparing Comnpound 45c.

15
Step D;

T,
C/’ 2 M NaOH, EtOH

1Ji:L -~

Compount 44d

Compound 4e

Compound 44e was prepared by a procedure similar to the procedure
20  for preparing Compound 45d. '

Step E:
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15 Conpound "a Conmpound 44b In a 50 niL round-bottoned flask, Conmpound 44a
(1.1 g, 2.31 nmol, 1.0 equiv) was dissolved in acetic acid (20 nL), and the
resulting reaction mxture was cooled to 0C. Zn powder (1.51 g, 23.1 nmol,
10. 0 equiv) was 20 added and the m xture was refluxed for 2.5 hr. The

reacti on m xt (¥@2086/807649en filtered through CELI TE, concenpcwusmps/aieizat ed
with EtOAc (30 nL), and neutralized with saturated NaHCO3 (30 nlL). The
aqueous phase was extracted with EtOAc (2 x 10 nlL), washed with brine (20
m.), dried over 119 WD 2006/ 007540 PCT/ US2005/ 023427 MySQ4 and
concentrated. The crude product Wasopurified using a filter™ _g¢olum to yield
1.0 g (99% of Conpound 44b. ¥ep™B: O AN NHBOG,,H..GF
BacNHNHa, CDI HN HN .,. ,0i Cra{7HF F Co ~44b Co
44c was prepared by a procedure stp.b «f he poEe&dure
Compound 45b. 10 Step C. 0 NHBoe ~Bn HNJ" CFa H ry .
HN ..,i0O 1 HN..,.i0 CFa 2. pYddi mpbibaMe CFa  BnO, - YCI \ / pRQuRd 440
Conpound 44d Conpound 44d was prepared by a procedure sinilar to the
procedure for preparing Conpound 45c. 15 Step D. ~Ni

In a 10 mL round-bottomed flask, Compound 44e (0.34 g, 0.54 mmal,
1.0 equiv) was taken up in 5.5 mL of MeOH/H>O (10:1). The round-bottomed
-5 flask was degassed, and Pd/C (10 wi%, 0.18 g) was added followed by
HCO,NH4 (0.174 g, 2.68 mmol, 5.0 equiv). The resulting heterogeneous

f

mixture was refluxed overnight, cooled, filtered through CELITE,

concentrated, diluted with EtOAc (10 mL), washed with saturated NaHCQO; (10

mL), and dried over Na;SO4. The crude product was purified by BIOTAGE
10 chromatography (9:1 EtOAc:MeOH) to vield 0.11 g (38%) of Compound 44.

HRMS calculated for CasHz6FsN4O3 (M+H) 545.1987, found 545.1988.

O

PREPARATIVE EXAMPLE 45 and 46

15 |
: - | b | ’
MBO\/"‘N>=O - FC Mo Ay FiC
- Step A:
Gompound 41a Campound 452
20 Compound 41a (2.8 g, 4.59 mmol, 1.0 equiv) was taken up in ethanol -

(15 mL). Raney nickel was added to the solution, and the reaction mixture
was hydrogenated in a Parr shaker at 60 psi. The progress of the
hydrogenation was monitored by TLLC (4/1 EtOAc/hexanes). After 3 hours,
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ON-~OBn NII12.N HN~H OBnO AN~ OCF, 2 MNaOH, EtCH FaC ACF. H,.iC '"ii0 ~
CF, Conmpound 44d Conpound 44e Conpound 44e was prepared by a procedure
simlar to the procedure 20 for preparing Conpound 45d. Step E -120 WO
2006/ 007540 PCT/ US2005/ 023427 H H NII-N N BnO-N~ HO-H O F, C pd/ C. HCO, NHq
F,C HN ~C McWR2M6@0H P CF, ' "C ACF, Conpound 44e Conpouncdcadusbevsaziify mi
round- bottonmed fl ask, Conpound 44e (0.34 g, 0.54 mmol, 1.0 equiv) was taken
up in 5.5 nm of MeOH/ H20 (10:1). The round-bottoned 5 fl ask was degassed,

and P/ C (10, Wt 61255 8h RS Aeh ARl EEH Yl Ry GO0, o1

5.0 equiv). The res het er ogeneous over ni ght,
cool ed, filtered (ﬁﬁmh)gwd@marﬁratecba'hesmdemmct\da$ puré@d\hthiOEﬂGﬁ: (10 m.),

washed with saturaf, de
product was purifi e@g%%%%@Aé%fgﬂb/h?%%g ’ogé{s‘%&@ fmgz %4(1 7%&(:)6%(3 yi el d
0.11 g (38% of Corrpound 44. HRMS cal cul ated for C25H26F6N403 ( M+H)

545. 1987, fou 88. PREPARATI VE EXAMPLE 45 and 46 '15 H N-N~O NI' ~~O

Meo')'-N F, C F, *F,.C- H= .,,,/C\ | HWC\ CFA
, - NHEoe
Wl

cF,
BocNHNH, cot
CF,

Compound 45a Compound 45b

\J In a 50 mL round-bottomed flask, Compound 45a (1.0 g, 1.72 mmol,
1.0 equiv) was dissolved in dry THF (20 mL) and cooled to 0°C. A solution of

10  fert-buty! carbazate (0.228 g, 1.72 mmol, 1.0 equiv) and carbonyl diimidazole
(0.335 g, 2.06 mmol, 1.2 equiv), which was previously stirred in dry THF (10
ij, was added fo the above cooled solution via cannula. The reaction
mixture was allowed to warm to room temperature and was stirred overnight.
The reaction mixiure was then concentréted and purified by BIOTAGE

15 chromatography (1/1 EtOAc/hexaneé) to give Compound 45b (0.85 g, 67%).

Step C:

°y NHEoc
N
W H cF,

ci\_‘ ﬂ {OMe
m § oo

CF,

(\_ ) 1, TFA, DCM
= ChzN—yt’ —_———— ChizN-
: o0 ce,  zowimeocm g0 CF,
. I\‘ieo‘/\""c:l
Compound 45b Q Compound 48c

20 In a 50 mL round-bottomed flask, Compound.4'5b {0.39 g, 0.53 mmol,

" 1.0 equiv) was dissolved in CHxClz (10.0 mL) and cooled to 0°C.
Trifluoroacetic acid (1.02 mL, 13.2 mmol, 25.0 equiv) was added to the
solution, and the reaction mixture was aliowed to stir at room temperature,

The progress of the reaction was monitored by MS (i.e., disappearance of
25 starting material). The reaction mixture was concentrated after 7 h, and was
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Compound 45 Conpound 46 Step A- C, N CF, H2ZN CFA Raney Ni, H r/ ....
'---GWN C\ | ~" CbzN I CF, FtOH Conmpound 4la Conpound 452 20 Conpound 4la
(2.8 g, 4.59 mol, 1.0 equiv) was taken up in ethanol (15 nL). Raney ni ckel
was added to the solution, and the reaction mxture was hydrogenated in a
Parr shakerw@boog@o8§ . The progress of the hydrogenatigga)ggfoﬁg&@‘;zgored by
TLC (411 Et OAc/ hexanes). After 3 hours, -121 WO 2006100

PCT/ US2005/ 023427 the reaction mxture was then filtered through CELI TE,
washed wi th ethanol (30 nlL) and concentrated. The crude product was

purified by Bl GEatn thernexkaten yithewany durtherpailicatien Fesyuda lﬁteg‘neé'ateorrpound
45 1.75 659 4ANHB HN &OF B NH

Cb%TI(-IE Co?rpou 4@35%"?@&]% (g#)laﬁ'déoglﬁd ﬁq_&]:r% '%%‘%b%%?@ﬁ sgng%rké\#_rCo npound
45a (1.0 g, 1.7 ol ved 0 m) and
cool fad togoc A@%(gﬂg% Oé’ﬁL])d”l’asa% ggﬂi‘va%cknsns% ¥’b‘@flﬁg’éqﬂ%’%® ’7)2 mol |
1.0 equiv) and t?fi homt) 2.0ieboiv )] T5e r€action #Bdurg was. éllgweram stlrgart]?ocﬁﬁllll V), Wlm gh
was previou stirre e above cool e
sol uf i on vi ? cdAMaPE “f?ﬁgefﬂgi'&ﬁﬂgﬁasgb%nﬁmeﬂlﬁ@ g?‘ﬁi&é@'ﬁ? c?’q}(é? wihr oom

tenperature aniy@g stmrmtgcku@smanmhime (fhaLy, Qﬁi@&llo@érlﬂgsbuéﬁdwas t hen
concentrated and UI’If QTAGE 15 chronat ogr?ﬂ%{{y (1/1 Et QAc/ hexanes)

to gi ve Conpourf@n %ra(t‘ﬁf’@éf'%d ciifigCompgu 45¢ (§-3agde)OVRIch asrisedil0 H CF HN

H D OF, OF, a the next step without any further purification.

10 Step D.
-
7~~OM
(;M/ ‘H—\(\ ® N’N
e} o]
CFy Meo\a)\‘N>=
2MNaOH EOR é
OTQCF’ CbzN \‘)@\
Compount 46¢ . Compound 46d

In a 25 mL round-bottomed flask, Compound 45¢ (0.35 g, 0.49 mmol,
1.0 equiv) was dissolved in EtOH (3.0 mL). 3.0 mL of a 6 M solution of NaOH
15 was added and the reaction mixture was refiuxed overnight. The reaction
mixture was then concentrated and purified by preparative TLC {(E{QAc) to
give 0.145 g (42%) of Compound 45d.

) Step E: _
.
o N
Nl N-n N-N NN
o =
MED\/LN . Meo\/"\ﬂ>=0 MED'\/iL ©
H,, PAOH), Fag 3 R
— : +
MsOH eyt \ HN—/
\1/61 . R~ 0. /i l oF, %,,,o, f l cF,
Compaund 45d Cempound 45
20 _ Gompound 46

In a 10 mL round-battomed flask, Compound 45d (0.125 g, 0.18
mmol, 1.0 equiv) was dissolved in 3 mL MeOH. Pd(CH); (0.010 g, 0.072
mmol, 40 wit%) was added, and the heterogeneous mixture was hydrogenated
25  at room temperature. The progress of the hydrogenation was monitored by
‘ MS. The reaction mixture was filtered through CELITE, concentrated and
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j 1 1. TFA, DCM CbzN ..,,~0 I CbZN p CF, 2. pyridine, DCM OF, Conpound 45b
0 Conpound 45c 20 in a 50 nL round-bottoned flask, Conpound.45b (0.39 g,
0.53 mmol, 1.0 equiv) was dissolved in CH2Cl 2 (10.0 nL) and cooled to OC
Trifluoroacetic acid (1.02 nL, 13.2 mol, 25.0 equiv) was added to the

sol ution, AVR2A6@758action ni xture was al | oned to Stl r eCT/USO0YEe4per at ur e.
The progress of the reaction was nonitored by M5 (i.e., disappearance of 25
starting material). The reaction m xture was concentrated after 7 h, and was

-122 WD 2006/ 0Q(&ifiéy eHﬁ%@@é#Q@QE@AC) aﬁ&dmgra .hmr@grcoﬁiﬂaan%hbout any

further purification e internedi a issolved in THE (5 m-)
and cooled to @@d%@@%%gd@ddgh@cﬁwwwcﬂ{h@ﬂ“e% 041#) 553841444 ded,

foll owed by methmeyssoeiye, chloride (0.096 nk, 1.06 nmmol, 2.0 equiv). The
reaction mxture was allowed to stir at room5 te'rrperature overni ght, and
was then diluted with H2O (10 nL), extracted with Et20 (2 x 10 nL), washed
with brine, 5(10 m), dried opREPNRAPVEEKAMSYECSNLAGUEd to yield crude
Conpound 45c (0.35 g, 95%, which was used in the next step w thout any
further purification. 10 Step D O OV ~~~~ H HN~H O CFA Me0.. LN ~O.2 M
NoOH, ROMF.C CbhzN " iO G CbzN ~O 6 CF. Conpound 46e Corrpound 46d In a 25
nmL round-bottomed flask, Conpoynd 45c (0.35 g, 0.49 nmmol,” 1.0 equiv) was

di ssolved in EtOH (3.0 m_) i (fTL of a 6 Msodf t on of NaOH 15 was added
and the reaction mxturemmﬁq/‘r f uerF over,,,gu he rgaction m xture was

then concentrated and purifie aratlve (Et c) to gl ve 0.145 ¢
(429 of Conpound 46d. Step Ex¥- o
St Compound 47 Compound 48
10 Step A;
ﬁ B |
. AN :
MeCLSHN™ T CF,
% 1/@ HH "’f/orQCF
Compound 49 7 Compound 47
MsCl, TEA
i .
- | =0
HzN)hLN.,}:O CFy Me0,SHN NS - : f
3N o<
L
Compound 50 N Compound 48

In a 10 mL round-bottomed flask, a mixture of Compounds 42 and 50
(0.025 g, 0.047 mmol, 1.0 equiv) was dissolved in 2 mL of DCM and cooled to

15 0°C. Triethylamine (0.0073 mL, 0.052 mmol, 1.1 equiv) was added, followed
by MeSO.Cl (0.004 mL, 0.052 mmol, 1.1 equiv). The reaction mixture was
allowed to stir overnight. The reaction mixture was then diluted with EtOAc
(10 mL) and guenched with saturated NaHCO; (6 mL). The aqueous phase

was extracted with EiOAc (2 x § mL), dried over Nax;SO,4, and concentrated.
20  The crude product was purified by preparative TLC (4:1 EtOAc/hexanes) to
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141 B
-Oyb~CF.  CbzN ..

-M 1IN111 g "NN MeO"Kkl O .
.e, 0|

McO-N~O MO~~'~p NO F. H ,
G-. MOH""0 _
Compound 46 In a 10 nL round-bottoned flask, Conpound 45d (0.125 g,

pd(OHA F. O
CF. Conmpound 45d Conpound 46 20
0.18

was dissolved in 3 nL McOH Pd(OH) 2 (0.010 g,

0.072 mol,

mmol, 1.0 equiv)
40 W % wa¥WOMee7548nd t he het er ogeneous ni xture was hyririsgseostoest225 at room
tenperature. The progress of the hydrogenation was nonitored by Ms. The

reaction mxture was filtered through CELITE,

concentrated and

-123 WO

t OAc) affording

a mixture of CONSCAtRe S of fiiefp Bt oSl ERPRTL s bR

ated for

C26H28F5N403 (1o Iaawtaz@dam,zfeﬂcﬁu’ﬁd(ww 62354136650&m5/E EXAMPLE 47 and
48 NIP N “FOMD SHNV NCF, MD,SHNNCF, HN.., iO\ | HN....i0/ i CF
CF  Conpound 47 Conpound 48 10 Step A: 14 H N-N H N N CF4 MO SHN N C,  HN

..aiD A CF.6HN,,,0 \ | CF, PREPARATIVE'EXAMRLE#Sladd 505G SEA NIP >=0 N D
H, NCF3 MO, SHNJ' N CF,

H

)~>=°

”’"gf@ £

Compound 49 Compound 50

10  Siep A;
R
[
N CFy CF,
HNG,
ChzN o0y O —_—

CFy

Compotnd 493 Compound 49b

Compound 49a (0.50 g, 0.77 mmol, 1.0 equiv) was added to a 50 mL

15 round-botiomed flask. Fuming HNO; (3 mL) was then added to the flask, and
the resulting reaction mixture was allowed to stand for 1 h. After the reaction
was complete, ice (10 g) was added. The reaction mixture was diluted with
EtOAc (25 mL) and neutralized with saturated NaOH (3 mL). The agueous
phase was extracted with EtOAc (2 x 10 mL). The organic layers were

20  washed with brine (10 mL), dried over MgS0O,, and concentrated. The crude
product was purified by BIOTAGE Chromatography (7:3 EtOAc:hexanes) fo
give 0.45 g (79%) of Compound 49b.

\ Step B:
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HN...,,0\ | CFa HNioCF, Conmpound 50 Conpound 4a In a 10 niL
round-bottonmed flask, a m xture of Conpounds 49 and 50 (0.025 g, 0.047
mmol, 1.0 equiv) was dissolved in 2 nL of DCM and cooled to 15 OC.
Triethylamne (0.0073 niL, 0.052 nmol, 1.1 equiv) was added, followed by
McS02C1  ( OWDCdoarm7s4®. 052 mmol , 1.1 equiv). The reacti on pondsascsey®as; al | owed
to stir overnight. The reaction mxture was then diluted with EtQAc (10 nlL)
and quenched with saturated NaHCO3 (5 nlL). The aqueous phase was extracted
with EtOAc (2 x 5 n1_ dried over Na2SO4,, and concentraged. 20 The crude
product was purifi )bcy preparative TLC¥4.i Et OAct hex 5) to -124 WO
2006/ 007540 PCT/ 1062905/ 023:427 give Oy (1(&@% ﬁ;ﬁ a mxt wre of

Conmpounds 47 and 48. al cuh.atred for 8 1766,
found 608.1785. 5* +EXAVPLE 49" do cr;o Hit? A,-JZN CF,
ACFA | CFA HN ~OCo 49 Compound 50 Step A >CNNONCF

OzN~-N CFo HN% comn.,,,].,,,bOzl\l- Chz p CF pour@arrpound SGarpound 49b

. Compound 49a (0.50 g, 0.77 mmol, 1.0 equiv) was added to a 50 nL 15
round- bottonmed fl ask. Fum ng HN03 (3 nL) was then added to the flask, -and
the resul ting react Compuuntis 4 andS0atdre prsbatal 9t aprbckdurekirilarAd trer t he

reaction was conplete, i 0 was he reactio I, X was

diluted with g{@e‘ug&fgf WP?A%%%BBPPCA@%%R%&%@%%‘E&t‘%’&aﬁa&%ﬂ@a m). The
aqueous phgse vas) 830.n 081, ¢shngi 330, B7OAC (2 x 10 nl). The organic layers were
20 washed with brine (10 m_), dried over MJSH, and concentrated. The crude

PREPARATIVE EXAMPLE 51
N
HN),: .c:\ko/ oF, g %\-NHZ CF,
d NH,/MeOH o
6’;’0 1/@\% e % /OY@C}%
10 55 ‘ 51a

Compound 55 (0.078 g, 0.11 mmeol, 1.0 equiv) was dissolvéd in7M
ammonia in MeOH (3.0 mL) and was added to a small Parr bomb, which was

15  heated to 80°C for 2 days. The progress of the reaction was monitored by
TLC (9/1 CHa:Cly/MeQH). Upon completion of the reaction, the reaction
mixture was concentrated to give a crude product in the farm of a white solid.

The crude product was purified using BIOTAGE chromatography (2:1 to 4:1
EtOAc/Hexane) to give Compound 51a as a white solid (0.48 g).

O
v— )/I

20 Electrospray MS [M+1] 692.2,
N Ny
H HN 3 o
L
e ?}‘LN‘# s 10%PA/C, NHO,CH PN I
' MeOH HNL
ChzN
"f:/OT/@\cp, “"/01/@\6&
§ta Compound 51
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product was purified by BIOIAGE Chronmatography (7:3 Et OAc: hexanes) to give
0.45 g (79% of Conpound 49b. Step B: -125 WD 2006/ 007540 PCTI US20051023427
N-NN/YyNN\ONHOjj "NNO4 CF, HZN CF, HN N CF, Zn, AcOH/ %N\N-Cbz CF .3
~O\ IAH_ ..,iO\V Il r ~HN,~ i CFA CFA Compound 49b Conmpound 49 Conpound
60 Conpoun 50 were prepared by a procedure simlar to the
procedure @ﬁg?@gg‘roi ng Conpound 44b. HRMS cal cul at ed T VESMEIBRE02 5
(MtH) 530. 1991, found 530.1977. PREPARATI VE EXAMPLE 51 HN N 7 OHN "1 ,-H

-O CFa ~N ) NHs CFa. NH) MeCk 60 .10 .55 510 Co und 55 (0.078
o0 0 31 bl 5.0 CopMPPURLS1ATE04 GRS ICl T.0ARIRT WS RBRER PO ) and
was added ]Eo ﬁwmu (2.Pail) ab@niastndaieah\gmam% mazdw@)weremmum/ bwr 2 days. The
progress of the reaction S i e y_TLC 1 CH2(C) 2 . _Upon
conpl etion of f:ﬁ@qngge?qrmq,e @@%r @@émfea 5'51%& é‘r\ﬂﬁ%a’&@ﬁegﬁgﬁ%ﬂh@@?to give a
crude product ﬂ'ﬂei’éﬂttiﬁ@hﬂit@nfev@aslﬁﬁa&@i Bokfuk andthe piigreks ditiadieaétionas puri 1; i ed
usi ng BI OTAGE chr omat.ogr 1ot : Et OAc/ Hexane) to. gi ve Conpound 51
a as a whit SH’PF‘8’%9%@’1@&1’526Oéwb%p%ippéﬁ/%{'?wﬂ@ﬁ c%'g@l_etg_% TR HN N HN
10" The reaction mixture was filtered through CELITE, washed with EtOAc and

concentrated under vacuum. The resulting residue was taken up in EtOAc,

washed with saturated NaHCO;, followed by brine and H»O to give the

desired product, Compound 51 in the form of a white solid, which was

10 converted o its HCI salt (0.034g, 94%).
HRMS (FAB) calculated for CzsHzaFgN3Oz (M+1)558.19242, found

N,
Q/ 558.19398.

PREPARATIVE EXAMPLE 52
15
N
7 "NH
H’GO‘N’J«.. ”'Qo CFs
OF,
Compound 52
Step A
. N‘NH
HLO,
(\ NH,OCH,, E1OH v, N_g) GFs

“ Y /0\_'(@0&

20 CGompound 53 ' Compound 52

Compound 53 (18.1 mg,‘0.0325 mmol) in EtOH (2.5 mL) was treated
with MeONH2.HCl (24.4 mg, 0.292 mmol) and NaOAc (12.0 mg, 0.146 mmol)

at room temperature. The reaction mixture was stirred at 60°C for 12 hr, then

25 diluted with EtOAc (20 mL) and washed with aqueous NaHCOj3. The aqueous
phase was extracted with EtOAc (3 x 10 mL). The combined organic layers
were washed with water (10 mL), brine (10 mL), and dried over MgSO.. After
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NH2 CF3 10%°d/ C, NHACH O NHx CbzN McOH HN iO-Ope i \ iO\ CFa 61la Conpound
51 -126 WD 2006/ 007540 PCT/ US2005/ 023427 Conpound 51a (0, 045 g, 0.065
mmol, 1.0 equiv.) was dissolved in dry MOH (2.0 nL) and was treated with
10% Pd/ C (40% wt.) followed by amonium formate (0.02g, 0.03 mmol, 5.0

equi v.) undeérzoeavorxert atnosphere. The reaction m xturevesoedigadsed to
reflux and the progress of the reaction 5 was nonitored by TLC (100% Et QAc).
The reaction was conpleted in 1 hr. The reaction m xture was filtered

t hrough CELI TEiiltratksrhaith eartcemiE©Acthattlideqodien vea pedfiadaksng pparative The

For | owed by br /e (oampBioRe By (el e s et e? gL BRA 21 T e

formof a whi tElestud)sp:tayMSi[vaeﬁBGlﬂ converted to its HCl salt (0 0349, 94%.
HRVS (FAB) cal cul ated for C2H28F5N302 (M+1)558. 19242, found 558.19398.

PREPARATI VE EXAMPLE 52 15/ ~N NH H CO N N'\0 CF3 HN.,,,,p OF,
Conpound 525Step A p N \\ CF PREPARATIVE EXAMPICE BB, OCH' EtOH N N~O CF, \
HNi ..,.i0OCFa HN..,i0 f OF, 20 Conpound 53 Conpound 52 Conpound 53 (18.1

ng, 0.0325 nmmol) in EEOH (2.5 nL) was treated wth McONH2. HCl (24.4 ng,
0.292 mmol ) and NaOAc (12.0 ng, O. 1455(,'1‘7ml)
o=t N4 CF,

Compovnd 53

a, Dess-Martin periodinane
b. MeMgBr, THF
@, Dess-Martin perfodinane

'CF,

Compound 23h°

Compound 5§3a

Dess-Martin periodinane (0.234 g, 0.553 mmoi) was added to a mixture
of Compound 23h (0.25 g, 0.369 mmol) and NaHCO; (0.232 g, 2.76 mmol) in
15 CHyCl; (5.0 mL) at room temperature. The reaction mixture was stirred for 1
hour before it was diluted with EtOAc (50 mL) and water (10 mL). The organic
(*“:_, phase was washed with saturated Na,S.03 solution (3x15 mL). The combined
- aqueous phases were extracted with EtOAc (3 x 15 mL). The combined
orgamc layers were washed with NaOH solution (15 mL, 1.0 N), water (10
20 mL) brine (156 mL), and dried over MgSOQa. After filtration and concentration,
the crude aldehyde (0.25 g) was taken up in anhydrous THF (4.0 mL) and

was treated with MeMgBr (0.49 mi., 1.48 mmoil, 3.0 M in E{;O) at -78°C. The.
~ reaction temperature was élowly increased to room temperature and the
reaction was quenched in 2 hours with the slow addition of saturated aqueous

25 NH.Cl solution (10 mL). The reaction mixture was then diluted with EtOAc (50
mL) and neutralized with 0.5 N HCI until the agueous phase was slightiy-
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at roomtenperature. The reaction m xture was stirred at 60C for 12 hr, then
25 diluted with EtQAc (20 nlL) and washed wi th aqueous NaHCO3. The aqueous
phase was extracted with EtOAc (3 x 10 nL). The conbi ned organic |ayers
were washed with water (10 nL), brine (10 nmL), and dried over MgSO4. After
-127 WD 2006/ BORNIEYG/ US20051023427 filtration and conRGHESISHA42T he
crude product was purified using preparative TLC (hexane/EtQAc, v/iv = 1/1
to 1/9) to give Conpound 52 (16 ngy, 84% . Electrospray Ms [ Mtl]' " 586.1. 5

PREPARATI VE EXAMPLE . ~N =~/ ound 63
Step A° 10 NNH / hﬁﬂlﬁ%&&ﬁ*‘%ﬁe %sg’%ﬁd%%ﬁ%ﬁg%%mﬂ%% MBBr, THE
O O CF, CbzN a Deombingt organigilayere were washed vasivager(19 mL),; biine<@Banl.)Campound
23h' " J Conpound -Mar t i adi 234 . was
added to & mxt ar SEERERRSKE: e MESASHEE8Redbafin e oriud3EcdiRY: (G° 130
g; 2.76 mol) in ait8haTkKRZ6 @) Wwas Cakeh)updn CHoCRY.8 milg rad dreatedMith Dessctadin
m xture was stirred. bef,ore | U | t t -) and
water (10 nmL). 5Th§Q'6er§“;£'r?f%éa-91§§gsi‘&&ﬁ“%ﬁ@‘gaaﬂbﬁt@%’yﬁa@ég"%@sé‘%& ol ution
(3x15 ). The cotempeeatureadbe camtip aixtgrewesestierd farctt olirbefdre Ewa@ddilii@dx 15
mL). The conbi ned_. | o ayers re, was wW.th NaoOH sol utio 15 m, 1.0
, water (10 20 ) ; i . ration

% (10 5. it EXER (oo Shnis WAL R e bloapioiyang Wekine@hed fith o
and concentr at i ongaturated Na,S;03 solutian (3x15 mL). The combined aqueous phases were

“extracted with EtOAc (3 x 15 mL). The combined organic layers were washed '

10  with NaOH solution (15 mL, 1.0 N), water (10 mL), brine (15 mL), and dried

(:.\ ‘ over MgSO,4. After filtration and concentration, the crude produce was purified

using BIOTAGE chromatography (hexane/EtOAc, viv = 1/1) to give

Compound 53a (0.11g, 43% for 3 steps).

15 Step B:

Ha, PA(OH)/C. ELOH

GF,

Compound 53a

Compound 53

Compound 53a (107 mg, 0.155 mmol) in E{OH (5.0 mL) was treated
( 20  at room temperature with Pd(OH),/C (21.5 mg, 10 wt%) and was .
hydrogenated with a H; balloon for 36 minutes. The reaction solution was
filtered through a short pad of CELITE and the residue was washed with EtOH
(15 mL}. The solvent was removed under reduced preéébre and the crude
product Was purified using BIOTAGE chromatography (hexane/EtOAc, viv =
25 1/3to 1/9) to give Compound 53 (66 mg, 76%). Electrospray MS [M+1]"

557.3.

PREPARATIVE EXAMPLE 54
30
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the crude al dehyde (0.25 g) was taken up in anhydrous THE (4.0 ml-) and was
treated with McMgBr (0.49 nL, 1.48 nmmol, 3.0 Min Et20 at-78C. The
reaction tenperature was slowy increased to roomtenperature and the
reaction uenched in 2 hours with the slow additio d aqueous
25 NH4C m%f%%f) 7?“?0 mL). The reaction m xture was th&lﬁﬁﬁaﬁ%a\tﬁth Et OAc
(50 i) and neutralized with 0.5 N HCO wuntil the aqueous phase was slightly
-128 WO 2006/ 007540 PCT/ US2005/ 023427 acidic. The aqueous phase was
extracted with EtOAc (3 x 15 nt.). The ¢"senbi ned organic | ayers were washed
with water (10 mL), brine (10 niL), Hﬁm{‘.. i ech over MgSO4. After filtration
and concentration, the crude secondar al c | (0.26 g) was taken up in
CH2Cl 2 (5.0 m.) and treated w th Dess-yarty eperi odi nane (0.468 g, 1.11
mol ) and NaHCO3 (0.466 g, 5.55 mmol) rbom tenperature. The reaction

m xture was stirred for 1 hour before Ttmmassedi luted wth EtOQAc (50 nmlL) and
water (10 nmlL). The organi c phase was washed with saturated Na2S2@@B sol ution
(3x15 nmL). The conbi ned aqueous phases were extracted with EtOAc (3 x 15
m.). The conbi ned or gang(’_gyers were washed 10 wit OH solution (15 ni,

1.0 N), water (10 nl) - (# nL), and drledHOQ'v MyS4. After
é?‘ Cr_dﬂ’é_“ﬁl@uce Brifiled using Bl OTAGE

filtration and concentr
chr omat ogr aphy (hexane/ : = 111) to give H ms 3a (0.11g, 43%
for 3 steps). 15 Step O N''NH N (NHO'.. ~O POF?O—IHC Et OH O".
N \~O CF, ChzN CF3 Conptamt##dsS1a Conpound 0 Conp a,qp,,ﬁ,gg (107 ng, 0.155
mml) in EtOH (5.0-m.) was treated C 20 at roomtenperature with Pd(OH) 21C

(21.5 ng, 10 wt% and was hydrogenated with a H2 balloon for 30 m nutes.
The reacti o sol ut i genyssund 53 (18! nétmomhn@nsﬂngt@rimd ) vidg thddftec@nd t he
d

L?Z'SSE?e“ﬁﬁd“’f‘st‘?ﬂ%B“@?&e&% el war NePAG RN CHBRREgr aphy

(hexanel Et QAc, Néxmirﬁéerﬁgé%t@wejrégétlo%%:%u}{ee WS IRPSHS 60PC 68518, kR % -

El ect rospray

diluted with EtOAc (20 mL) and washed with aqueous NaHCO;. The aqueous
phase was exiracted with EtOAc (3 x 10 mL). The combined organic layers

10  were washed with water (10 mL), brine (10 mL), and dried over MgSQ,. After
filtration and concentration, the crude product was purified using preparative
TLC (hexane/EtOAc, viv = 1/2) to give Compound 54 (11 mg, 75%).
Electrospray MS [M+1]" 572.1.

15 PREPARATIVE EXAMPLE 55

Compound 56

Step A:
20
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PREPARATI VE EXAMPLE 54 30 -129 WD 20061007540 PCT/ US20051023427 (N NH
HQNJ. HN ~ i Conmpound54 (NNH N, HOCF, HO J O~ NH OH EtOH NN p CF,
HN ...,iO CF3 HN O CFy Conpound 53 Conpound 54 5 Conpound 53 (14.3 ng,
0.0257 mmol) in EtOH (2.5 m-) was treated wth HONH2. HCI (10.7 ng, 0.154
mmol ) and Wabesed48 ng, 0.077 mmol ) at  room t enper at g/ USEs/eR2TE | ON

m xture was stirred at 60C for 12 hr, then diluted with EtQAc (20 nlL) and
washed with aqueous NaHCO3. The aqueous phase was extracted with EtOAc (3 x
10 nl). The conbined orggnic layers 10 were washed w {h water (10 nlL), brine
(10 nmL), and dried over 'SO4.  Af t ef pessfudrth deroddded ON anN ﬁc@centration, t he
crude product was purfT usfng prgﬁmlagmgf'%TL@"f y e/ &t OAc, v/v = 112)
to give Conpound 54 (4, : veed. mospray My LM1] +(572.1. 15
PREPARATI VE EXANPLE 55-4°f1 WN14—H-CG—N-OF, gy p ¥pound 55 Step
A: 20 -130 WO 2006/ 00R540 PCT/ US20051023427

Compound 23h Campound 583

Dess-Martin Periodinane 012 ¢, 0.284 mmol) was added to a mixture
of Compound 23h (86.3 mg, 0.142 mmol) and NaHCO3 (0.12 g, 1.42 mmol)
5 in CHCl: (3.0 niL) at room temperature. The reaction mixture was stirred for 1
' hour before it was diluted with addition of EtOAc (50 mL) and water (10 mL.).
) The organic phase was washed with saturated Na,3,03 solution (3x15 mL).
5 The combined aqueous phases were extracted with EtOAc (3 x 15 mL). The
combined organic layers were washed with NaOH solution (15 mL, 1.0 N),
10  water (10 mL), brine (15 mL), and dried over MgSQ,. After filiration and
concentration, the crude aldehyde (96.3 mg) was taken up in terf-butanol (2.0
ml) and water (0.5 mL) and treated with NaH;PO4+H20 (39.2 mg, O.284
mmoi), NaClO» (44.9 mg, 0.497 mmol) and 2~methyl-2-butene {(0.105 mL,
0.894 mmol) successively. The reaction mixture was stirred for 2 hours and
' 15 then diluted with EtOAc (20 ml.) and washed with agueous NH4Cl. The
aqueous phase was extracted with EtOAc (3 x 10 mL). The combined organic
layers were washed with water (10 mL), brine (10 mL), and dried over MgSO,.
Aftér filtration and concentration, the crude acid (95 mg) was dissolved in
benzene (2.8 mL) and MeOH (0.7 mL). The resuliing solution was treated with
C : 20 TMSCHN; (82.2 uL, 0.164 mmol} at room temperature and stirred for 20
minutes. The solvent was removed under reduced pressure and the crude
product was purified using BIOTAGE chromatoegraphy (hexane/EtOAc, viv =
2/3) to give Compound 55a (70 mg, 35% for 3 steps).

25 SiepB:

CF; Ha, PA(OH),/C. ELOH

CF,

Compount 66a Compound 55
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(N"NH OcN.NH N a. DossMartin Perlodinane _4 NH COOCF, HO.. -\\0 OF,
b. 2- nmet hyl - 2- but ene, NAM NeH | en-bul enol Cb2N o. 7MSCHN CHN, WX PhH CbzN
Compound 23h Conpound 55a Qess-Martin Periodinane (0.12 g, 0.284 mml) was
added to a m xture of Conpound 23h (96.3 ng, 0.142 mmol) and NaHCO3 (0.12
g, 1.42 mol Cl2 (3.0 niL) at roomtenperature. i.on

m xture was )svtvl ?re or | hour before it was diluted wthpéﬁﬁ{oﬁgﬁg‘gg Et OAc
(50 mL) and water (10 nmL). The organi c phase was washed with saturated
Na2S203 sol ution (3x15 nL). The conbi ned agqueous phases were extracted with
Et OAc (3 x 15 nlL). The conbined organic |ayers were washed wi th NaCH

solution (15 L, 1.0 NomifuHgsss dolflaHhes e i K. o dnddbietogver

MySO4. After filtration a concentr e’'cru ng) was

taken up in tert atoamdemperauremith RU@HWE 676 . BOM%)andmaﬁéw@@emteﬁ

NaH2PO4H20 (39. 2 ,m;g

2- et hyl - 2- E)utene‘%?% %g&nfo bg&fmgé %egé%cé@gsg?bjg%&%%ﬂe reacU%ﬁ m xt ure
was stirred fof 2shwtpad @frf'éﬁllEEtanélﬂleﬁebldv@diaﬁMﬂshEdMhE(tQH {#E mLankhenashed

W th aqueous chgolvém?vasei'gMS\?ébsurmé??{du%r%ﬁ&ur@%ﬁ‘iilz%ﬁ.lﬂ ?tréagﬁt&gsx 10 nt).

The conbi ned orgahi c wer e (10 M),
and dried over I\/g@@#ied usingepreparativeatliC frezarce/ i we wvi=a2/Bpito, givéhGompasiadaci d

(95 nmg) was disso (0.7 nmL). The resulting
sol uti on was trea%g?i %n%&ééa?@y{} 164 mmol ) at room
tenperature and stirred for 20 mnutes. The solvent was renoved under
reduced pressiffe and the crude pPBERARATME EXAMRIJE66si ng BI OTAGE

chromat ography (hexane/ EtOAc, v/v = 2/3) to give Conpound 55a (70 ng, 35%
for.,3 steps). 25 Step B: O<.N NH O-N N11 N CO N-~OCF, He Fd(OH/C, EXtCH
H & . N- CF, 77 ~~ CF, CF, Conpound 55a ‘@npound 55 -131

-&o CF,

{ " CFy

Step A:
: gﬁ: !Pdfoﬂyc EtOH
15 © Compound 56 Gompound 65
(""“j Compound 56a (15 mg, 0.0227 mmol) in EtOH (2.0 mL) was treated

at room temperature with Pd(OH)./C (3.6 mg, 10 wt%) and was hydrogenated
with a H; bailoon for 30 minutes. The reaction solution was filtered through a
20 short pad of CELITE and the residue was washed with EtOH (15 mL). The
solvent was removed under reduced pressure and the crude pfoduct was
taken up in Etz0 (0.5 mL) and treated with HCl in ether (0.23 mL, 0.23 mmol,
1.0'M in ether). The mixture was stirred at room temperature for 12 hours,
- The mixture was then diluted with EtOAc (20 mL) and washed with agqueous
25 NaOH (5 mL, 0.5 N). The agueous phase was extracted with E{OAc (3 x 10
mL). The combined organic layers were washed with water (10 mL), brine (10
mL), and dried over MgSO;. After filtration and concentration, the crude
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WO 2006/ 007540 PCT/ US20051023427 Conpound 55a (38 ng, 0.0537 nmmol) in EtOH
(3.0 m.) was treated at roomtenperature with Pd(OH) 21C (7.6 ng, 10 wt% and
was hydrogenated with a H2 balloon for 30 m nutes. The reaction solution
was filtered through a 5 short pad of CELITE and the residue was washed
with Et OH ( e solvent was renoved under reduce nd the
crude produ‘§§2%§075%dari fied using preparative TLC (hexa%g?@??@g&ﬁ@ﬁv = 213)
to give Conpound 65 (24 ng, 78% . Electrospray Ms [ M+1l]+ 573.1. 10
PREPARATI VE EXAMPLE 56 C.' ~N NH Conpound 55 Step A O-J f NNH NCF, CS
N O Fe Pd(OH) grodlict,wasGheiied Gsihg Plepafafive TILO (keapeBEN0ADSdv Eonpay igels68

Conmpound 56a (1 .. 0. | ). jnEt OH (2. tyeated at room
tenperature wt O%PW%égﬁ 6#3‘,’)‘ EG‘W ayaﬂﬁ%é%&r genated with a H2
bal | oon for 30 m nutes. The reaction solution was filtered through a 20
short pad of CELITE and the residue was washed wth EtOH (15 nL). The

sol vent was §enmoved under reducBREPABAIING EXAMRLEESEr ude product was taken
up in Et20 (0.5 nL) and treated with HOJ in ether (0.23 nm., 0.23 mvl, 1.0
Min ether). The m'xture was stirred at, roomtenperature for 12 hours. The
m xture was then diluted with Et OAc (Zﬁ‘NﬁrL) and washed w th aqueous 25 NaOH
(5 m., 0.6 N). The aqueous phase was*% T acted with EtOAc (3 x 10 nl). The
conbi ned organic |ayers were washed yj th r (10 mL), brine (10 nl), and
dried over MgSO4. After filtrati on apd-eopCentrati on, the crude -132 WO
2006/ 007540 PCTI 1JS2005/ 023427 pro was purified using preparative TLC

(hexane/ Et OAc, v/v = 1/1) to give - Compound 57 .
C: Step A:
10
N,
CF,y a. MeCl, NEt,, CHCl, NG, {,.g“ cr, cF,

b. NaBH,, DMF, 50°C

CFy ChzN CF,

00 CF,

Compotnd 23h
Campound 57a Compound 56a

MsCl (11.7 pL, 0.151 mmol) was added to a solution of Compound
23h (42.8 mg, 0.063 mmol) and EtaN (26.4 L, 0.189 mmol) in CH,Cl2 (1.0
15 mL) at room temperature. The reaction p'\ixtur'e was quenched with water (5.0
mL.) after 30 minutes and diluted with CHzCL'z (15 mL). The aqueous phase
was extracted with CHzClz (3 x 10 mL). The combined organic layers were
! washed with water (10 mL), brine (10 mL), and dried over MgSQ,. After
| fittration and concentration, the crude mesylate (44‘ mg, 0.0582 mrﬁol) was
20 taken up in anhydrous DMF (2.0 mL) and treated with NaBH, (11.0 mg,' 0.291

mmol). The reaction mixture was heated at 90°C for 1 hour before it was

cooled down to room témberature. The reaction mixture-was then diluted with
EtOAc (20 mL) and washed with aqueous HCI (5 mL, 1.0 M). The aqueous
phase was extracted with EtOAc (3 x 10 mL). The combined organic layers

25  were washed with water (3x10 mL), brine (10 mL}, and dried over MgSQ,.
After filtration and concentration, the crude product was purified using
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Conpound 56 (8.5 ng, 67% . Electrospray Ms [M+l j° 563.1. 5 PREPARATI VE
EXAMPLE 57 (MNH H C. N CCF3 _ HN.,y CF. Conmpound 57 Step A: 10 N, NH
N rr N ~N NHHC'".. N~1C CF3 a. MsCl, 14% CHP, WC, 14 CF + J CF' b.
NaB$ DMV, 9 ' CbzN .. ,~ | CF3 ChzN CF, ~ / _ CF3 Compound 23h \ /[ \
Conmpound 6%y sesemesspd No MsCl (11.7 L, 0.151 mmol) was pgeeghehge8450! ution
of Conpound 23h (42.8 ng, 0.063 mml) and Et3N (26.4 L; 0.189 mmol) in
CH2Cl2 (1.0 15 m-) at roomtenperature. The reaction m xture was quenched
with water (5.0 nlL) after 30 mnutes and diluted with CHzC 2 5315 m.). The
aqueous phase NEpa@tive JLEdbexanefFiefp o= E2)o give Mompoynd 8Tmidded or gani c
layers were waghnfamh Compdunt 564015k, 38%).ne (10 nl), and dried over MySO4.
After filtration and concentration, the crude nesylate (44 ng, 0.0582 mmol)
was 20 taken up_jn g_nhydrous DMF (2.0 nL) and treated with NaBH4 (11.0 nyg,
0.291 mo)). action m xture was heated at 90C for 1 hour before it
was cool ed glomn to roomtenperature. The reaction m xture was then diluted
with EtOAc (20 nL) and waghed wi th aqueous HCO (5 nL, 1.0 M. The aqueous
phase was extracted with ®Ac (3 x 10 nL). The condiwvaed organic |ayers 25
were washed with water (‘% Ly bringehiQol) H&.Wri " over MySO4.

After filtration and copgentra n, ‘the—erude product purified using
-133 WD 2006/ 007540 PCT/ k20 27 o O cF,

Compound 57a Compound §7

- Compound 57a (18 mg, 0.027 mmol) in EtOH (3.0 mL) was treated at
Q/ reom temperature with Pd(OH),/C (3.6 mg, 10 wi%) and was hydrogenated
10 with a Hy balloon for 30 minutes. The reaction solution was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 mL). The
solvent was removed under reduced pressure and the crude product was
purified using preparative TLC (hexane/EtOAc, viv = 1/1) to give Compound
87 (10 mg, 70%). Electrospray MS [M+1]* 529.1.
15

PREPARATIVE EXAMPLE 58

20
N
¢
0; ”"‘go CF,
HN

HHOCH;, E1OH
O CE,

Compound 19 Compound 58

Compound 19 {10.0 mg, 0.0175 mmol) in EtOH (1.5 mL) was treated
with MeONH,*HCI (14.6 mg, 0.175 mmol) and NaOAc¢ (7.2 mg, 0.0876 mmol)
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preparative TLC (hexane/ EtQAc, v/v = 3/2) to give Conpound 57a (18 ng, 43%
and Conpound 56a (15 ng, 36% . Step 8 5 (JH~NNH HNC,,. NJ7° CF. ON Hz,
Pd(OH)JC, EECHH "OCP ChzN,,,~0 1 F. HN.,, 10 i OF, Corrpound 67a
Compound 57 Conpound 57a (18 ng, 0.027 mmol) in EtCH (3.0 m-) was treated

at roomte with Pd(OH)21C (3.6 ng, 10 % an nat ed
Caf m@% i

10 wwth a H oon for 30 mnutes. The reaction soluti ered
t hrough a short pad of CELITE and the residue was washed with EtCH (15 nL).
The solvent was renoved under reduced pressure and the crude product was

D 10 505, B P %Lﬁbgsﬁwﬁ)%‘%w {6 ohdsS el slra hadsc By 90 K6 08 POH e
oo Nzea gﬁ&ﬁ%qéwfd(mm loA %Oﬁ%ﬁm%?ﬁ&&%ﬂﬁ edteofhrHeoRTiE S 65

Compound 19 ( 10afusvys phabd Was enedcted With-EBAC (B.X510mnL).Wibe donetatezorgianit h

MONZHCL (14, 6}6%? 05 175 Hggw}th wagerw(f.),(bnne (WmLﬁ ang c&‘neme M936§.4 Vo

2006/ 007540 PCT.
5 After filtration and concentration, the cryde product was purified using

preparative TLC (hexane/EtOAc, viv = 2/3) to give Compound 58 (10.5 mg,
100%). Electrospray MS [M+1]" 600.1.

PREPARATIVE EXAMPLE 59
_ 10 |
) &
~ ° I"-f*"—&o CFy
CF,
Epmpnnnd 59
Step A;
o § NHAc F.
ChzN AcCl, B4, CH,Cly . 3
g O CFy -‘.'/0- -

.1 5 COH:lPOI.II’Id 89%a ' compountan

To a solution of Compound 59a (0.53 g, 0.76 mmal) in CHzClg (4 ml)
was added EtzN (0.14 mL, 0.98 mmol). The reaction mixture was cooled to

_/'_“\'

-78°C and acetyl chloride (0.065 ml, 0.91 mmol) was added. The reaction

20 mixture was slowly warmed to room temperature and stirred for 72 hours,
Additional EisN (0.068 mL) and acety! chloride (0.033 mL) was added to the
reaction mixture, which was then stirred at room temperature for 4 hours, .The
reéction mixture was concentrated and purified with BIOTAGE
chromatography (hexane/EtOAc, viv = 3/2) to give Compound 58b (0.5 g).

25

Step B:
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at roomtenperature. The reaction m xture was stirred at 60C for 12 hr, and
was then diluted with Et OAc (20 nL) and washed w th aqgueous NaHCO3. The
aqueous phase was extracted with EtOAc (3 x 10 nlL). The conbi ned organic

| ayers were washed with water (10 nL), brine (10 niL), and dried over MySO.
5 After filt i concentration, the crude product L usi ng
preparative ?ﬁéck(f(aﬁme(ggﬁe/ Et CAc, v/v = 2/3) to give Corrpou\r,:gé'g@%ﬁ%ézgﬂzrg,
100% . El ectrospray Ms [ M+l]* 600.1. PREPARATI VE EXAMPLE 59 10 1 ..i pNJ
HN-~ CF, HNQ, J, / 77 vv CF, Conpound 59 Step A Ono NH CF, Bn NHAe
CbzN | AQCI, EVN, CH2G %fgw,cmsz O | Conpoung-5®% 16 ¢, Conpound 59b

9 in
bzl

To a solution of Conpound (O g, EFPE=ITBI) cl 4 mM-) was
added Et3N (0.14 m, 0.98 ; , reaction m xtufe ed to -78C
and acetyl chloride (0.06 , 0.91 mmol) was added. e feaction 20 m xture
was slowly warmed to roomtespes@bure and stirred for—¢2 hauwrs. Additional

Et 3N (0.068 nml-) and acetyl chloride (0.033 nL) was added to the reaction
m xture, which was then stirred at roomtenperature for 4 hours. The

reaction mxture was @t mat B4 nane, morm i %a%}@aﬁéﬂ'éﬁo&bk@ﬁ@bow aphy
(hexane/ Et QAc, v/v, = 3/2) to %ve Conpound 59b (0.5 gé., 25 Step B: - 135
WO 2006/ 007540 Pctimnsoenition ot Lempannd S4hNG.35rs ONG RiMRG icEh:Eh §bmb) abrp2, - 78

= 5 -78°C. The reaction was quenched in 1 hour by the addition of aqueous

NaHCOs solution (50 mL) at -78°C. The reaction mixture was diluted with

EtOAc (200 mL) and washed with saturated aquecus NaHCO; (100 mL)}, and
b’ dried over Na;S0,4. The mixture was filtered and concentrated to give crude

Compound 59c (0.4 g), which was used in the next reaction without further
10  purification.

H
NHAG oF,

oR, ‘ o
1@  Dess-Markin, NaHCO,, CH,Ch Cbati, 01Q
£y - i CF,
Compound &9¢ » compoﬁnd 59d
15 - Dess-Martin periodinane (0.12 g, 0.28 mmol) was added to a mixiure of
. Compound 59¢ (0.12 g, 0.18 mmol) and NaHCO3 (0.17 g, 2.0 mmol) in
S CH:Cl; (5.0 mL) at room temperature and stirred for 45 minutes. Additional

Dess-Martin periadinane (50 mg) was added fo the reaction rixture and
stirred at room temperature for 2 hours. The reaction mixture was then

20 concentrated and purified with BIOTAGE chromatography (hexaneIEtOAc, viv
= 1/1) to give Compound 59d (0.1 g). |

Step D:
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ChzN Oc CF, "' /O'CF, Conpound69b Conpound 69u BC13 (3.7 nL, 3.7 mol,
1.0 Min hexane) was added dropwise to a stirring solution of Conpound 59b
(0.55 g, 0.74 mmol) in CHRC2 (9 nL) at 5 -78C. The reaction was quenched
in 1 hour by \%Be ({%&dition of aqueous NaHCO3 solution (50 nL) at -78C. The
reaction m xtUPE*RAYSH | uted with EtOAc (200 nL) and wasREEURROKOE4}ur at ed
aqueous NaHCO3 (100 nlL), and dried over Na2SO4. The m xture was filtered
and concentrated to give crude Conpound 59c (0.4 g), which was used in the
next reaction without further 10 purification. Step 9: H Ho NHAC CF, HAC

OF, (CbzN Qess- Madi n, A HiRD" G, , G.NI .., ~OF ol _@~OF, . Conpound 89C
Compound 89d 15 Dess- Marthn peil odi nane (0.12 g, 0.28 ) added to a
m xture of Conpound 58e~{ (s e, 0- 12 He NaHCE8¢ 0.0 2.0 mol) in

CH2C(2 (5.0 nlL) at roo enp ratui‘e'and stirred for 4

: _at j nuttes. Addi ti onal
Dess- Martin periodinan g,gmqg%d was added to the reactidn, mxture and

stirred at roomtenperature 2 hours. The reaction mxture was then 20
concentrated and purified with Bl OTAGE chronat ography (hexane/ Et QAc, v/v =

1/1) to give Conmpound 0. i 0 0 :
PCT/ US2005/ 023427 N J{ﬁ%‘%&gﬁcghpoghﬁ%f?ﬁ@-“ggﬂ 7Bl R, vea cozn
O-..,i CF, .. CfbicarBomgie @®Iimgoil1Comall tokybeethyl isocyanide (36 mg, 0.18 mmol)
5  and methanol (3 mL) was heated at 80°C for 48 hours. The reaction mixture
was then concentrated and diluted with EtOAc (200 mL) and washed with

- saturated aqueous NaHCOz (2 x 100 mL). The organic layer was dried over

Na;SQy, fitered and concentrated. The crude product was purified with

BIOTAGE chromatography (hexane/EtOAc, viv = 2/3 to 0/100) to give
10 Compound 59e (50 mg).

Step E;

N
>
g-], NHAC CF,

Compound 59d . Compound 59

Ghzh Hp, PA{OH)/C, MeOH
CF,

15 Compound 59d (0.31 mg, 0.45 mmol} in MeOH (10.0 mL) was treated
' at room temperature with Pd(OH)./C (0.2 g, 20 wi%) and was hydrogenated
e with a H, balloon for 2 hours. The reaction solution was filtered through a
short pad of CELITE and the residue was washed with MeOH (30 mL). The
solvent was removed under reduced pressure and the crude product was
20  purified with BIOTAGE chromatography (EtOAc/MeOH, viv = 9/1) to give
mixture of two isomers (180 mg), which were further purified by HPL.C (chiral
OD column) with hexane/IPA (v/v = 9/1) to give Compound 59 (20 mg).

PREPARATIVE EXAMPLE 60
25
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A m xture of Conpound 59d (0.11 g, 0.17 mmol ), potassium bicarbonate (26
ng, 0.19 nmol), tosylnethyl isocyanide (36 ng, 0.19 mmol) 5 and nethanol (3
m.) was heated at 80C for 48 hours. The reaction m xture was then
concentrated and diluted with Et OAc (20D nlL) and washed with saturated
aqueous NaH 0 m). The organic |layer was dried f%‘l‘?ﬁ ,
filtered ang@?oir?g?r?g%gt ed. The crude product was purified w t%oa\d@?%%i@
chromat ogr aphy (hexane/ EtOAc, v/v = 2/3 to 0/100) to give 10 Conpound 59e
(50 ng). Steo E N o/ NHAC CF p=; NHAC OF, CbzNr Hz. Po(OHL{C, MOH HN
/| CF, CF3 Conpound 60d Conpound 5% L&-*Gonpound 59d (0.31 ng, 0.45 nmol) in
McOH (10.0 m-) was treated at roomgenperatgre with Pd(OH)2/C (0.2 g, 20
wt % and was hydrogenated with a H2 b oon r 2 hours. The reaction
solution, was filtered through a short¥ &ELI TE and the residue was
washed with MeOH (30 nL). The solven S Yenoved under reduced pressure
and the crude product was 20 purified Jmﬂo.ﬁ}spTAGE chr omat ogr aphy

(Et OAc/ MeOH, v/v = 9/1) to give, mxture of two isonmers (190 ng), which
were further purified by HPLC (chiral OD columm).w th hexane/lPA (v/v =
9/1) to give Cong d 59 (90 ng). PREPARATIVE EXAMPLE 60 25 -137 WO

2006/ 007540 PCT/ 05/ 023427 HN'NN o CF3 HN - o CF, Conpound 60 Step
A Ho,C HN NN CbzN ~ b. NaN' BuNHSO

NNy

GF, a. CICOLEL, BN, CH,CL,
; b. Nafly, BuMHSO,
a0 CF.
3 &, TMSN,, toluene, 110°C

Compound 60a ’
5 Gompound 80b

CF;

CFa

£
\\_

To a solution of Compound 60a (0.26 g, 0.43 mmol) in CH.Cls (4 mL)
at 0°C was added EizN (0.071 mL, 0.51 mmol) followed by ethylchloroformate

(0.052 mL., 0.56 mmol), and the reaction mixture was stirred for 1 hour. To
10  the reaction mixture was then added sodium azide (64 mg, 0.98 mmol) and
tetrabutylammonium hydrogen sulfate (43 myg, 0.13 mmol) and stirring was
continued for 1 hour. The reaction mixture was then diluted with CHaCl; (100
mi) and washed with water (1 x 100 mL) and brine {1 x 100 mL). The organic
layer was dried over Na,SOy, filtered and concentrated. The residue was

15 dissdlved in dry toluene (4 ml) and heated to 80°C for 2 hours and then

g cooled to roam temperature. TMSN; (0.13 mL, 0.94 mmol) was atdsd and

the reaction mixture was heated to -110°C for 18 hours. The reaction mixture

was then cooled to room temperature, concentrated and purified by BIOTAGE
chromatography (hexane/EtOAc, viv =2/, followed by MeOH/EtOAG, Viv =
20 1/99) to give Compound 60b (0.17 g).

Step B:
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0. TMSNy Wiene, 710 CCAN',,,D\ I Cr, :/ 5 Conpound Boa Conpound Bob To a
sol ution of Conpound 60a (0.26 g, 0.43 mmol) in CH2CI Z (4 n.) at 0OC was
added Et3N (0.071 nL, 0.51 mmol) followed by ethylchioroformate (0.052 ni,
0. 56 nnDI) and the reaction mxture was stirred for 1 hour. To 10 the
reaction m xhyh@eNpSsd hen added sodium azide (64 ng, 0. 98-%Riohs/feh7

t et rabut yl anmoni um hydrogen sul fate (43 ng, 0.13 mmol) and stirring was
continued for 1 hour. The reaction mxture was then diluted with CH2Cl 2 (100
m ) and washed with water (1 x 100 nlL) and brine (1 x 100 nL). The organic

| ayer was dried over Nagf%ﬁ, filtered and concentrg#ed. The residue was 15
di ssolved in dry tol uen 4 n))cﬂnd heated to 60C(ye 2 hoH;s and t hen

cool ed to room tenperaturég. (0. 18 pamdiye. M0 4 dded and the
reaction mxture was hedt® --,/tﬂ C for—1I8tHours. ,,dse Kely m xture was
t hen cool ed to room tenpgraturle, concentrated and 1 fieéd by Bl OTAGE

chromat ogr aphy (hexanel Et oWl = 2/1, followed by*MOH Et OAc, vliv 20
1/99) to give Conpound 60b (0.17 g), Step B -138 WO9B88%007540
PCT/ US20051023427 N ,HjN ', N NN'N N CFa O-N CFa H,, Pd(OH),C, MCH CbzN

Ob HNF, -OCFA Co d 7 6 I
in MeOH (10.0 ni) m?“é‘“@gw@‘i’%wm ngpngﬁa @MQ%QQ?O@S?%%Q@# ngmzz)
W % and was hydatogemdemgeraBiramith Pal(GR).fG (15009, Z00wt%) droluvas hyﬂrmanamdt i on
| uti | ¢ d
nashed vi t n NG PEE PrioSSRc2 nBUR, T Riaofon hulobpai el A nliRLG o, easur e
and t_ he cr udel pr sibniggadvaef CEUTE afd deb deyidte M@\%SbﬁﬂWﬂhMﬂ@lﬂﬂM(_Eﬂ'ﬁAcl MeCOH,
viv = 9812) to g'o\fvent wagPé)rH \9ed6t9nd§ar redﬂgéd pressure and the crude product was

S

.@u purified by BIOTAGE chromatography (EtOAc/MeOH, viv = 98/2) to give
Compound 60 (20 mg).

10 While the present invention has been described in conjunction with the
specific embodiments set forth above, many alternatives, modifications and
variations thereof will be apparent to those of ordinary skill in the art. All such
alternatives, medications and variations are intended to fall within the spirit |
and scope of the present invention.

- 139 -



10 Wiile the present invention has been described in conjunction with the
speci fic enbodi nents set forth above, nmany alternatives, nodifications and
variations thereof will be apparent to those of ordinary skill in the art.
Al'l such alternatives, nedications and variations are intended to fall
within the spirit and scope of the present invention. -139 WHAT | S CLAI MED
IS: 1. A conpound of Fornula 1: or pharnmaceutically acceptable salts anaVor
sol vates thereof, wherein: RI and R2 are each independently selected from
the group consisting of H alkyl, haloal kyl, alkyl substituted with one or
nmor e hydr Iy : al kynyI -N(R6) 2, -N(R6)-S(02)- alkyl,
- N( R6) - C(g?MN(T%S%%M?I%}? ene- CN, -cycl oal kyl ene-CN, -al kyl ene- O al kyl,
C(O - al kyl -C(O-NR9)2, -C(O-0Calkyl,
- al kyl ene- ‘&&%QP%%Q@O“‘BF% ene C(O) Oal kyI - al kyI ene C(O) N( R9) 2, vvlth
the provi so that at, Ieast %ﬁq R2 %} or =
- (O - “bphargpeppicalinacpeptably sl éWYQféPAVFWéf@Fe@GMEW&%H‘ re CHZ-
-o- and -epghreyepepdanily selpeied frp thy sonm eprsisting o) alkehalalindgdinlat om of
- N( R 6) - OylEjitut¢dswitipereteel maye Kydrakel gropsi LNRalkangl oY (RRR, -5 (Rmeb(@2)-s -0-, X is
not - S( 02plkyl, 2N{R6)-C{Q)RIRD)2, -alR(IRE)CN, -opclodkyleRBCNs-adleli@et@dilft,em t he group
consi st i n@g(0f-aldyl, -CHANBB5)-aikg!, -@IKRYNI(R 94 -{8D)s@la8ot edlki keaerC{hpalgyioup
consi st i nglkefenEHC(@)-KydlkyleywtityoalLky0)-N{®D®EY, ocycl oal kyl, heteroaryl, aryl,
acyl, aroyl, alkylsulfonyl, and arylsulfonyl; R5 is Ii or alkyl; R6 is

sel ected f\ﬁ@trfhéﬁ%vﬂéﬂﬁpatqgﬁ%%ém Qtfdfdlsatlkt}" cycloal kyl, and aryl; each
R7 is independently H or alkyl; or each R7, toget her with the ring carbon

to which th hy t e m n sel ect ed
fromthe g sy (‘?(KR% 0% WX% Ca( Etlf {((9%’) Yaegglr%tg@t)rlé tﬁ@‘gmg}) 9,&\? %gﬁor mor e
hydr oxy! g ‘jd% Visqy g S;(?% @/
- N( R6) - C( %rwfr"d 01 2Uy tl@n%lsﬁ% v 00U e
sel ect ed 2t §€? edo omttheatlk COns O, -CHR TR0
t oget her aUswt Mlhé ﬁhetgfovwcwﬁmtut% Faradiod Hogleaky b aétﬁ@él)’clt?@ik:fh a
het er ocy c hetgforil. Etlli’ln@yl Arqyl adlpdsublonylapral Eéﬁ‘é‘ﬁfqlwbéﬁelﬁtﬂbmtal kylshd sct ed fromthe
group conséglstehigonfthagroubstnststingo! drafkyl, antbabyl land adystep¢tuR@d with 0 to 3
subst i t uentdepsekbabt Bdr fikghot kreh R70 tgpetbonsitis thicmgrgakirbohad aeh thealdy | , al koxy,
hal oal kyl shdal siakkaix form-{dNcloallenafieg -2 selBeted {iOm the gro0p c@isis@ingof M s
|, 2,0r3. 21 dlae, dionpessichi@Coil thd\@ tsre GhdoRY! groupsher(RER, th@R@omound of
Formul a | 2@ -Kii1%s)- 9‘(92 DG 4181, -S(RIE(HARPOMRAACONRINGdLo ¢l ai m 1
. wher ei nicNRRoi 8 s@bkd froridnd group consisting of H, alkyl, and aryl, or each R9, together

With the nitrogen to which they are shown attached, form a heterocycloalkyt ring; Arl

and Ar2 are each independently selected from the group consisting of unsubstituted aryl

and aryl substituted with 0 to 3 substituents selected from the group consi‘;ting of

halogen, akyi alkoxy, haloalkyl, hatoalkoxy, -CN, -OH, and -NO2;nis 0, 1, or 2; and

mis!,2,or3.

2. The compound according to claim 1, wherein the compound of Formula I has the
foliowing structure; 3. The compound according to claim 1, wherein: R3 is alkyl; R4 is
H; Arl is substituted or unsubs‘ututed phenyl; Ar2 is substxtuted or unsubstituted phenyl;
andnis 1.

4. The compound according to claim 2, wherein: R3 is alkyl;
Arl is unsubstituted phenyl; Ar2 is substituted phenyl; and n is 1.

5. The compound according to claim 1, wherein: R3 is alkyl; R4 is H; Arl is
monosubstituted phenyl; Ar2 is substituted pheny!; and n is i.

6. The compound according to claim 4, wherein: Ar2 is 3,5-bis(trifluoromethyl)phenyl,
f 3,5-bis(fluoro)phenyl, 3,5- bis(chloro)phenyl, 3,5-bis(methyljphenyl, or 3,5-
' bis(methoxy)phenyl.
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11; Arl is substituted or unsubstituted phenyl; Ar2 is substituted or
unsubstituted phenyl; and nis 1. 4. The conpound according to claim 2,
wherein: R3 is alkyl; Arl is unsubstituted phenyl; Ar2 is substituted
phenyl; and n is 1, 5. The conpound according to claim1, wherein: R3 is
alkyl; R4 is H Arl is nonosubstituted phenyl; Ar2 is substituted phenyl;
and nis i. 6. The conpound according to claim4, wherein: Ar2 is
3.5-bis(trifluoronethyl)phenyl, 3,5-his(cuoro)phenyl, 3, 5-

bi s(chl oro) phenyl, 3,5-bis(nethyl)phenyl, or 3,5- bis(nmethoxy)phenyl. 140 7.
The conpou or di 0.¢laim,6 rei.n:,. Ls,-Cl-13. 8. The conpound
accordi ng %Tﬁgg?nﬁggﬁg\%}fg%i]g%o(i{ﬁ”&qnf\’ém"%fer%' Pbﬁl—“gﬁ?s AA, 9. The conpound
according to claim?7, wherein; 10. Tr}g conmpound according to claim?7,

wher ei n 11_8.?&@(8%139%%5 BBIUIHE T-0"€r4'm 7, wherein: one of R or R2 is
-CN. 12. The conpound according to claim8, wherein: X 1S -5(02)-; Yis

- CH2-; and MppesotR1 ol isTr %Jgﬁé@ﬂwtmé@wiﬁ@tcﬂdmm aivheginwherein: X is
-C(O--1 Yis -CH2-; and mis 2. 14. The conpound according to cl aim 8,
wher ei n: X li0sTh&G{a@)poundadcordiGHd-claimrid wieietn: 3. 15. The conpound according to
claim8, wherein: Xis -C(O-; Yis -0-; and mis 2. 16. The conpound
accordi ng tiq. ThaddMpaundB&HLEIINS tokldid 7, Ghedein: oNe bSRt 6HR2 is-and mis 1. 17. The
conpound according to claim8, wherein: Xis -C(O-; Yis -NHC(O-; and m

is 1. 18. I-Eh?h@%km&ia@cgftﬁﬁ f.or]:»%itltnqi, W iem:%is"l’ﬂﬁ_ﬂﬁi-ﬂf isZCm—;'eJNHLnais%gdi SRg i's

H. 19. The conpo accor to clarm?9, wherei Z1is -NH an

-NH S(02) - 20. The conpound accordi ng to. cl.alm erein:. Z4s -NH;
and R8s erhgmeopnd s arRaeBSRG s o CORUT I SR 25 | S
-NH; and 22._ The conmpound according to claim9, wherein. Zis -N4; and R8
is -NI2. 1%3?*}@%&98%6%&&%@&#%%@Wﬂ“'ereeﬂraﬁ1ﬁr‘§<,0>vm\ér5erﬁ#!2-mdinysﬁ.- 24. The
conpound according to claim9, wherein: Zis -C(CHa)2-; and R8 is H 141
25. The conPolitrconoond pgrgrding ol cddinm 81 whelsaw inig -€(8-:FPOrsl-zanidBn is 2. 16.

' The compound according to claim 8, wherein: X is -C(O)-; Y is -CH2-; and m is 1.

17. The compound according to claim 8, wherein: X is -C(O)-; Y is -NH-C(0)-; and m is
1.

18. The compound according to claim 9, wherein: Z is -NH-; and R8 is H.

19. The compound according to claim 9, wherein: Z is -NH-; and R8 is -NH-S{02)-CH3,
20. The compound according to claim 9, wherein: Z is -NH-; and R8 is -CH2-OH.

21. The compound according to claim 9, wherein: Z is -NH-; and

22. The compound according to claim 9, wherein: Z is -NH-; and R8 is -NH2.

23, The compound according to claim 9, wherein:

R§ is H.

24, The compound according to claim 9, wherein:

Z 1s -C(CHa)2-; and

R8s H.

141



(113) ; wherein Rl and R2 are selected fromthe group consisting of: 26. A
conpound represented by the followi ng fornula: 27. A conpound represented by
the following fornmula: 28. A conpound represented by the follow ng formul a:
29. A conpound represented by the following formula: 30. A conpound
represented by the followng fornula: 31. A conpound represented by the
followng formula: 32. A conpound represented by the follow ng formula:

33. A conpound represented by the following fornula: 34. A conpound
represented by the following forrmula: 35. A conpound represented by the
followng formula: 36. A pharmaceutical conposition conprising: at |east one
conpound of claiml or a pharmaceutically acceptable salt and/or sol vate

t her eof , and5athd emgtounhecqhhnnmedaiti icdlaving taclepuibdBe carrier. 37. A
pharmaceutical conposition conprising a pharmaceutically acceptable
carrier, at (IBgsthesdieRsandRAAselRtedtiakethi pRiupicoasistingnd:: at | east one
conpound of claiml1l. 38. A nethod of treating a physiol ogical disorder,

synpt om or  digSga3) o&megiie%nwby REMIRWHELHRAYaL 0 @ patient in need thereof
an effective annunp of at | east “one conmpound of claiml or a

phar maceuticgl |,y t abl l.t .and/or .sol vat.e thereof, wherein the
physi ol ogi cal’™” ng%ﬁ@g?ﬁgf%%%%&ﬁ&ﬁegﬂ@gﬁ?&“i Llﬂ%’elected fromthe group

consisting qof . respiratory diseases, infl tory di seases, skin djsorders,
opht hal mal o%iscélCO'E]‘EB%?]Q‘EP%,S@'“te@gﬁtTE%fO“Hié’l‘ JRENG e i CEREIES BRESCHOPessi on,
anxi ety, phdbi BllowigdPErulei sorder, addictions, al cohol dependence,
psychoactive substance abuse, epilepsy, nociception, psychosis,

schi zophr eni3&, AAbmheinteeprssaticidyshe foloPBigletratled denentia. Towne's di sease,
stress rel ated disorders, obsessive/conpul sive disorders, eating disorders,
bulima, arkraxbapogtivies@seniidigaheatonthg hegp: di sorders, nmani a,
prenmenstrual syndrone, gastrointestinal disorders, atherosclerosis,

fibrosing dﬁ@QAQﬁﬁﬁme@%@%&%mdﬁﬁﬁkhﬂmqﬁéﬂﬁﬁﬁﬂm pain rel ated di sorders,
headache, neuropathi c pain, post-operative pain, chronic pain syndrone,

bl adder di sonder I ] I.nar I S0 - gh, enesis, and nausea. 142
39. The net%%dg5?m8%§?%%@%%%§%% éﬁ%ﬁﬁﬁgﬁ%ﬁ§gﬁ@?bgical di sorder, synptom or
di sease i s .enesis, epressio% h. 40. The nethod of claim

d .. apxiety. or. coug
39, wherein *h CﬁWQ%WBVB@F%@F:dpgg?h§V¥m¥Vﬂﬁ?@ or disease is depression or
anxiety.
Y 35. A compound represented by the following formula:

36. A pharmaceutical composition comprising: at least one compound of claim | ora
pharmaceutically acceptable salt and/or solvate thereof, and at least one pharmaceutically
acceptable carrier. 37. A pharmaceutical composition comprising a pharmaceutically
acceptable carrier, at least one serotonin reuptake inhibitor, and at least one compound of
claim 1.

38. A method of treating a physiological disorder, symptom or disease, comprising:
administering to a patient in need thereot an effective amount of at least one compound
of claim | or a pharmaceutically acceptable salt and/or solvate thereof, wherein the
physiological disorder, symptom or disease is selected from the group consisting of
respiratory diseases, inflammatory diseases, skin disorders, ophthalmalogical disorders,
central nervous system conditions, depression, anxiety, phobia, bipolar disorder,
addictions, alcohol dependence, psychoactive substance abuse, epilepsy, nociception,
psychosis, schizophrenia, Alzheimer's disease, AIDS related dementia, Towne's disease,
stress related disorders, obsessive/compulsive disorders, eating disorders, bulimia,
anorexia nervosa, binge eating, sleep disorders, mania, premenstrual syndrome,
gastrointestinal disorders, atherosclerosis, fibrosing disorders, obesity, Type 1t diabetes,
pain related disorders, headache, neuropathic pain, post-operative pain, chronic pain
syndrome, bladder disorders, genitourinary disorders, cough, emesis, and nausea.
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41. The nethod of claim 39, wherein the physiol ogical disorder, synptom or
di sease is enesis and/or nausea. 42. The nmethod of claim 39, wherein the
physi ol ogi cal di sorder, synptom or disease is cough. 43. The nethod of
claim40, further conprising admnistering to the patient an effective
anount of at |east one anti-depressant agent and/or at |east one
anti-anxi ety agent. 44. A nethod for antagoni zing an effect of a Substance
Pat a neurokinin-1 receptor site or for blocking at |east one neurokinin-1
receptor, in a patient in need of such treatnent, conprising admnistering

toapatiet neff ive tofa l.east ope conpound of . claiml or a
phar naceut 6@838&13‘8} g% e{euglﬂlglp v 81%183'\9%&@50{%5:%81‘1@”&9‘ di§¢8€ et hod
accordi ng f’c“?fs@l PHRSZ8M. al“ﬁ‘ref}‘n‘é'rmki%khprl sing: admi nistering an effective

anount of at | east one active ingredient selected fromthe group consisting
of other MK The mebpd of claim dQortiestis thegblyveipgive Bwrdstonimptareapdiateee isnhi bi t or s,
dopam ne rdepeptior orgeRist S, serotonin 5-HT3 receptor antagonists, serotonin
5- KT2c receptor agoni ses, nociceptin receptor agonists, glucocorticoids and
i nhi bi t or s410Themikethbd bOGaiine S, SHRAGE thHRPAYE610gidal dddEder WYRIPRI of Migeapdhigsi ol ogi cal
di sorder, &SyHIRLAMPRadéssease is selected fromthe group consisting of. a
respiratory di sease, depressi on, anxiety, phobia, bipolar disorder, alcohol
dependenc i

schi zophr e gﬁ‘y@?@?@‘” T AP SHRARE Rty oo BRE AR %}S"(ﬁ%‘?%%*ﬁz*grde
bulim a, ano €xi a nervosa, binge eating, sleep disorder, ITB.I’II a,

pr enmenst rual ndr o as i nt esti nal. arder, obesit

Peur opat 0. A eager oBBead Mt %zrawwc@ PEHARF € Rals "B D tier

di sorder, AJENNt R | %&W%P%G?H@Wﬂtc}”@%ﬁ” ‘Bhildrast ARPHZAISEE awet A met hod of
treating enesis and/or nausea in a patient in need of such treatnent

conpri si ngtadmethat or brgeanizinhen gifct et Subatapéd Retd verdimortreesbiatsitd east one
conpound adedrdikng dt deasi aicmelirobiniral plraptnaceapiteal inynead cbpichbkdnsal, t and/ or
sol vat e t hempekink admmdndingat a@atisut bh etfectiet bactinoé apleminhe cdm@iunt @Ast one
ser ot oni n duitnl [T I @eapicLtIAINTY agRBiable sald Bt/ o soblatd tB@&sdf. one gl ucocorti coi d.
47. The nethod of claim46, wherein the serotonin 5-HT3 receptor antagoni st
i's ondansgt TR0 afdd biSrdhd OG5 Alrfet &rﬂﬂ&ﬁ@&&lﬁﬁ%‘f@mg%ﬂ%ﬁ’é&weA kit
conmpri si gy, 40,19k 1é£§’tro%e%§d§\?er %dx%n‘?c%x%bt@& o e Ero% Rgh s‘?s % BEr Nmzerel n
each contg n%éa?t%&)mst %glea \}% mga?n 1% f? m 1%1 Sddp u e %'i(%' I rst

cont ai ner i‘S(fep
ét't e, ‘Fﬁ?ﬂ] ’ ’BF‘S S}? - 3“"’6?"68 5?%‘?‘"’1‘5 %16‘8? ;%
b lrt(n and

conpri si ng Hh° e} |
phar mceutrﬁwgrqrgﬁ%% usArticelfls ang 8 Palegier AR

wherein the physiological disorder, symptom or disease is selecte
consisting of’ a respiratory disease, depression, anxiety, phobia, bipolar disorder, alcohol
dependence, psychoactive substance abuse, nociception, psychosis, schizophrenia, stress
related disorder, obsessive/compulsive disorder, bulimia, anorexia nervosa, binge eating,
sleep disorder, mania, premenstrual syndrome, gastrointestinal disorder, obesity,
headache, neuropathic pain, post-operative pain, chronic pain syndrome, bladder
disorder, genitourinary disorder, cough, emesis and nausea.

46. A method of treating emesis and/or nausea in a patient in need of such treatment
comprising administering to the patient an effective amount of at least one compound
according to claim 1 or a pharmaceutically acceptable salt and/or solvate thereof in
combination with an effective amount of at least one serotonin 5-HT3 receptor antagonist
and/or at least one glucocorticoid.

47. The method of claim 46, wherein the serotonin 5-HT?3 receptor antagonist is
ondansetron and the glucocorticoid 1s dexamethasone.
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a pharmaceutically acceptable carrier, a second contai ner of said package
conprises a second pharmaceutical conposition conprising another
t herapeutic agent in a pharnaceutically acceptable carrier, and the other
t herapeutic agent is selected fromthe group consisting of SSRI's, other
types of NKi receptor antagonists, prostanoids, H receptor antagonists,
a-adrenergi c receptor agoni sts, dopam ne receptor agonists, nelanocortin
recept or agonists, endothelin receptor antagonists, endothelin converting
enzynme inhibitors, angiotensin 11 receptor antagonists, angiotensin
convert i ng8efXingomirisHigh M ©PISNOIg SERAFHE ccnﬁasmmiib’eﬁm@pemlqag@a@@rmmmcbi tors,
ETA ant ageaiteing; comptises 4 phisinbpdeotien] compesiiosnivheBinHTTirsy eoeginasof sadd agoni st s,
ser ot oni n paeldEe compisept irst apmiastisicalmomipesper compresoepnaticagaeninstust of
gl ucocor t iacoingsynd dfeldunrased/ar alphiintaog sicalpoiasgibiesdhanne lsolved uhadddis  and
i nhi bi t or s phfirMgkidtically i@ epeble ShiRidE @ spEcdt bMaier tf3aiddapiuick tbegrigeapound
accor di ng sb@né pRArMadeuticdi4bmposition comprising another therapeutic agent in a

pharmaceutically acceptable carrier, and the other therapeutic agent is selected from the

group consisting of SSRIs, other types of NKi receptor antagonists, prostanoids, Hi

receptor antagonists, o-adrenergic receptor agonists, dopamine receptor agonists,

melanocortin receptor agonists, endothelin receptor antagonists, endothelin converting

enzyme inhibitors, angiotensin 1l receptor antagonists, angiotensin converting enzyme

inhibitors, neutral metalloendopeptidase inhibitors, ETA antagonists, renin inhibitors,

serotonin 5-HT3 receptor antagonists, serotonin 5-HT2c¢ receptor agonists, nociceptin

receptor agonists, glucocorticoids, rho kinase inhibitors, potassium channe! modulators

and inhibitors of multi-drug resistance protein 5.

49, A purified compound according to claim 1.
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