Pl PERI DI NE DERI VATI VES AS NK1 ANTAGONI STS Thi s application
clainms the benefit of U S. Provisional Application No. 5 60/584, 502,
filed July 1, 2004. FIELD OF THE | NVENTI ON The present
invention relates to novel neurokinin-1 (NK1 or NK-1) receptor

ant agoni sts, pharmaceuti cal conpositions conprising such conmpounds,
and net hods of treatnent using such conpounds, to treat NKi 10
receptor nedi ated di sease and conditions, including, for exanple,
enesi s, depression, anxiety and cough. BACKGROUND OF THE | NVENTI ON
Tachykl nins are peptide |ligands for neurokinin receptors.. Neurokinin-
15 receptors, such as-NKi, NK2 and NK3, are involved in a‘vari ety of-
bi ol ogi cal processes. THEE’&EFBIINE)@EM%BM% AS NN TAGR®ISBESs and
circul atory systens, as. wel | as in peripheral tissues. Consequently,

t he nodul atii on of thﬁs@anghpai@nolblmsetbepermﬁtsofhhs Rredsiosal éghplimatiomNo.
potentially tgea r manmal i an di sease states. For

i nstance, NKi 5r e%%gé%regfﬁgé\%éuga'e%% reported to be involved in ..

m crovascul ar | ef OB EMNYENTION r et i on. Representative types of
neur oki hi n receptor gae [ reated
wi th them i ncl ude, fg{?{eexa nflhw?erﬁi?ﬁeiree:?)e{ﬂé'sptglnﬁpél%E%@ghﬁgf(hfkﬁgrRR 15

noci ception ar rrarqcﬁﬂoamcrmﬁﬁs pharmaceysicalspappsitonsigomprignesEha01 u S.
5,700, 018 U.S. Syl nc RIS Lm0 10T hocl R0 49 R, VY

25 et al. ?trahe ron, 56, 6279-6290 .(20Q nbout s et

Tet r ahedr on, 189, reggpter mﬂef'@ffd (disg@sesypnd am#'fmagu '@'?'léd"&' f%exammamﬁ@dr on
572.89714981 ( 208Eression, anxiety hnd\&ilgH, be beneficial to provide a NKI1.
antagoni st that is potent, selective, and possesses benefici al

t herapeuti ¢ and pharnmacol ogi cal properties, and good netabolic
stability. It WOBAGKGRGUND OFSTHIEINVENTIGN to 30 provide a NKi .

ant agoni st that 1s  ClhaRkint sFopediE Aidie kAl ey REOHRANCE!

di sorders, synptons an mnimzin Thi s
i nvention prd¥i d‘@@eliéwémud(laSMna‘@iﬁnﬂr@N{a, arSUIWNRBYIr@:Val‘HE ofkigiagidaON-

In one enbodi me mcetsgss pfl‘%?%aﬁ bém{ﬁam é’f?la a@'é ﬁ&%t‘f‘sdartfblr@ulﬁ ppound of

Formula I: Ar2 5(1) p arrraceutlc accept abl e sa ts and/ or
sol vat es t her eofsysmrﬁ well aq‘x’f pgrighersl “&?{@SeQ@BﬁinHE'EfbeWBé'Fﬂquﬂﬁﬂg'éPfect ed

frfhm the gr OtI\J/E Qﬁf}@d@ﬁés@réﬁcepims'lhasﬁﬂeléﬁlsl;l.ldiéa‘t&?dntléh’ﬂaﬂ b0 prevBstt | t ut ed
W one Or re I OX
- N(R6) - S(02) - al R§IC dus 'Rr'(‘éﬁ)aﬁ (e aﬁ&ﬁ?}af ?:J"é%ﬁ%’r'%%ﬂ?gel’brs have been

20 reported to be involved in microvascular leakage and mucus secretion.

Representative types of neuqulnm receptor antagonists and the disorders
that can be treated'With them include, for example, sleep, pain, migraine,
emesis, nociception ang inflammation; see, for example, .S, 6,329,401, U.S,
5,760,018, U.5. 5,620,989, WQ 95/19344, WO 94/13639, wo 94110165, Wu
25 etal., Telrahedron, 56, 6279-6290 (2000), Rombouts et al., Tetrahedron, 59,
4721-4731 (2003), and Roglers et al., Tetrahedron, 57, 8971-8981 (2001).
it would be beneficial to provide a NK; antagonist that is potent,

seléctive. and possesses beneficial therapeutic and pharmacological
properties, and good metabolic stability. If'would further be beneficial to

30  provide a NK; antagonist 'that is effective for treating a variety of physiological
disorders, symptoms and diseases, while mln:mizmg side effects. Thls

invention provides such NK; antagonisis.



10- cycl oal kyl ene-CN, -al kyl ene- O al kyl , - C(=N-0R9) - al kyl,
-C(0)-N(R9)2, -C(0)-0-alkyl, -alkylene-C(0)-alkyl,

-al kyl ene-C(0)-0-al kyl, -alkylene-C(0)-N(R9)2, Z--NNN XY )in"'N
,,,)b" and41/4-r", V X/ with the proviso that at |east one of Rl and
R2is -CN, avu , 0 -,..-Nc 0 C? Po 7 NNN\\\ 15..n.ru ,j%,Pru

JAP-: Wis =C(R8)- or =N-;: X is -C(0)- or -S(02)-

SUMMARY Of THE INVENTION
in one embodiment, the present invention is directed to a compound of

Fomula I;
R‘l RZ
AR
R‘*/N n /L
' Arl 0”7 © TR®
5 (N

or pharmaceutically acceptable salts and/or solvates thereof, wherein:
R' and R? are each independently selecied from the group consisting
of H, alkyl, haloalkyl, alkyl substituted with one or more hyﬂroxyl groups; -CN,
alkynyl, -N(R%),, -N(R%)-5(0,)-alkyl, -N(R®)-C(O)-N(R®)., -alkylene-CN,
10 -cycloalkylene-CN, -alkylene-O-alkyl, -C{O)-alkyl, -C(=N-OR?)-alkyl,
-C{O)-N(R%)2, -C(0)-O-alkyl, -alkylene-C(O)-alkyl, -alkylene-C(0)-O-alkyl,
-alkylene-C(0)-N(R®)s,

X, b)m j\“w HN N) I/\e

sV and

r ¥

Y,

N

with the proviso that at least one of .R’ and R? is —CN, u\'.m ,

- N
z N\W HN»\ » ]{*N N\>
)g A )\ oy L

o N N

o\ O \

o S S oor

Wis =C(R%- or =N-;
Xis —C{O)-or -S(Oz)—'
Y Is selected from the group consisting of -CHT, -0-, and

“N(R®)-C(0)-, with the proviso that:
20 ) (a) the nitrogen atom of -N(R®)-C(0)- is bonded toX, and

</

)

m

15



Y Is selected fromthe group consisting of-OH, -0-, and -N(R6)-C(0)-
with the proviso that: 20.(a) the nitrogen atomof -N(R6)-C(0)- is
bonded to X, and (b) if RL and/or R2 is and Y is -0-, Xis not
-S5(02)-; Zis -C(R7)2-, -N(R6)-, or-O; R3 is selected fromthe
group consisting of H -CH2OR5, and alkyl; R4 is selected fromthe
group consisting of H alkyl, cycloal kyl, 5heterocycl oal kyl,
heteroatyl, aryl, acyl, aroyl, alkylsulfonyl, and arylsulfonyl; R5 is
H or alkyl; R6 is sel ected from the group onS|st|ng of H, al kyI
cycloal kyl, and aryl; each R7 is |ndepenxf H or al kyl; or

each R7, together W|th the ring carbon toN/mlch they are shown 10

attached forma cycl oal k R5 is d fro

group consi sting O]}/ H, al iﬁﬁ! %ﬂﬁorﬁjbsstltut eﬂ“‘/\f %'?Otn%aoé{]
hyN?rR(é?ylc(ggoulpi l-N(E?XZs—GMBG)-NG;(GQ}ZQr—-éJkyI -N(136) S(02) aryl , cro
- al ky - n

Is selected fromthe grﬁgupsgg%%eg?@ﬁtthea @! nssi“%/? ard agﬁwan ,kyléach
R9, together with the Rt hrae@etmdtfmwhegtmupherwﬂmgc&iﬂm}kyl aytloalkdd, form
a heterocycl oalgkyl

selected fromthe hge'ﬁé(;&g:@gﬁg'; hete%%xyf"? H’hﬁé bégwf't ured Ifgrﬂﬂ';}f‘a‘?ﬁ% é’?fé vk
substituted with 0 to t§l!tb@ltalttybents sel ected 20 fromthe group

consi sting of hal ogen, g& I
“ ond 9N02 al g 0 Rlis@éiectealfrgf?gﬁe glf&ﬂta 9@111555%% h@ &N, 10 ¥alkyl, AN aryi;
eachR’is lndependentlyH or alkyl; or

each R, together with the ring carbon to which they are shown

10 attached, form a cycloalkylene ring;

R? is selected from the group consisting of H, alkyl, alkyl substituted
with one or more hydroxyl groups, -N(R®);, -N(R%)-S(O;)-alkyl,
-N(R%)-8(0;z)-aryl, -N(R®)-C(O)-alkyl, -N(R%)-C{O)-aryl, alkylene-O-alkyl, and
-CN; ' . .

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; _

Ar' and A are each independently selected from the group consisting
of unsubstituted aryl and aryl substituted with 0 to 3 substituents selected

20 from the group consisting of halogen, alkyl, alkoxy, haloalkyl, haloalkoxy,' -CN,
-OH, and -NQ;

nisQ, 1, or2; and

mis 1,2, or3.

In-another embodiment, the present invention is directed toa -

- 25 pharmaceutlcal composition comprising a therapeutically eﬂ’ectwe amount of
at least one compound of Formula ), or a pharmaceutically acceptable sait
. and/or solvate thereof, and at least one pharmaceuticaly acceptable carrier,

In another embodiment, the present invention is dlrected to a kit
comprising two or more containers in a single package, wherein each

30 ocontainer in the package comprises a pharmaceutical composition. At least
one container of the package comprises an effective amount of the compound



I n anot her enbodi nent, | he-piresent invention is directed to a 25
pharmaceutical conposition conprising a therapeutically effective

anount of at |east one conpound of Fornula I, or a
pharmaceutical | i acceptabl e salt and/or sol Vate thereof, and at |east
one pharmaceutically acceptable carrier. I n anot her enbodi nent,

the present invention is directed to a kit conprising two or nore
containers in a single package, wherein each 30 container in the

Egﬁrggﬁerco gPr 't ﬁ gs o Fﬂhﬁ(ellﬁﬁccﬁléﬁdhﬁgﬁacéﬁf&%e%%ﬂﬁbele ﬁﬂ% érﬁjf&fg?nae thereof in a
i p i ses v u

conpound of For mﬁa}? gc%"?cagg f?&%é‘i?frfe&aﬁnfj)?t 5@%@6?8619&03@?@%87%
Isol vat e therﬁof lrpa%k@dj@:fdnmewamﬁidrmea@ﬁéaﬁ&@ééhﬁne%érrﬁéoeumdy at
east one other contai,n p ri ses an

o hpouti o metnt AoEeR simet, Mg Su Rl S Bo Rk et may e used
phar maceut i cal soripesmbinatich.of the kit may be used 5in conbi nation.

| n anot her enbodi nent, ,the res vention j.s directed .t hod
for affecting an NKI rgb%}?tl f emﬁ é{mﬁ'ri[( ﬁ&ﬁ{ese'm%"eﬁh?wa&"%ﬁ‘gﬂ %@Eﬁwg
adm ni stering to ttheaffeatingeart Nénreeégtardn a‘petlmm‘[lﬁtmemoabomms one

o ound o Eor Ml ity AL EREAH GRbIE ARGARNIR 8o RllcoP RS or

sol vate t hereof. ano I nent, resent 1 nven

directed to a net rﬁmnﬂleri otaemmwgetanalmmpcepéamqﬁaﬂrandﬁusewad theoendi ti on
or disease (i.f, di %&eﬁéﬁﬁ&d:ﬁ&ﬁ%@@%?ﬁﬁnﬁﬁ H i€ GRELEd 1o a%e@od
di sease invol ving receptor in |sease process) In

a patient in need f@ﬁ“&ﬂjﬁma@ Néatet*?éﬁpf mqweteﬁﬁ@mn@odpea@dse adisease

admi ni stering to tRe,diabd fith aRRKEIERb!, ¥Ea BRBAR INRIviff arl I@}%.Sﬂecepéér iYne
conpound of Formula | or a pharmaceutically accecgt abl’e salt and/or

sol vate thereof. Partofthediseasgpiqegss) E‘ﬂﬁﬁ“@%“'&ﬁ%? efwush Hepiwen Thae

invention will be rgfas @ﬁﬁpn‘&é@ﬁﬂrﬁlh@tef'lﬂé {oqne a@&e&mert&d@m&rm Biétfléhst
and fromthe cJains E D'ﬁ | NVENT

a first enbodi r?entonetcﬂ'@pﬁ'r'@ls‘é P "i‘/!e?ft"’i UW”P%CBHF?E%?%‘EW{Q?'%&@@HWBDnd
of Formula |, or aobetle\mereofand/ or salt thereof, as described herein.
]Icg| %’ng ﬁSOLPfLC?H?ngI Zena &e‘?‘éga i\l%j advantagngrmrllea irilvenQ%\ﬁ%vilfbheeapparent

from the following detailed description, and from the claims.

20 DETAILED DESGRIPTION OF THE INVENTION
. In a first embodiment, the present invention is directed to a compound
of Fommula |, or a solvate and/or salt thereof, as describéd herein.

‘ln_yet another embodiment, the compounds of Formula | have the
following structure |A:

25
(1A)
In yet another embodiment of the compotinds of Formula {, R%is Cis
alkyl;
R*is H;
30 Ar' is phenyl;



25R4 Ar  -0Oft-

Formul a 1,

(I'A) I'n yet another enbodi mrent of the conpoUnds of
R3is G4 alkyl; R4 is H 30AOis phenyl; Ar2 is a phenyl

substituted with 1 to 3 substituents selected fromthe group
consi sting of halogen, Cl.6 alkyl, G .6 al koxy, Cl.6 hal oal kyl, Cl1-13

hal oal koxy,

-CN, and -NOG2; and n is 1. 5ln yet another enbodinent of

the conpounds of Formula I, R3 is alkyl; R4 is H Arl is phenyl;

Ar2 i s phenyl

substi t ut ed vmth 1to 3 substltuents sel ect ed fromthe

group consisting of h@lrﬁg&mheﬁ\,ﬂéubﬁtk&édwﬁﬂ o Sdubetityent§deibctitbfranakiey|

.

| A:

t. anot her

odi o h?l ? ﬁgkgéﬁ’d&un 'Stg'a%f:%arj%epaeﬁ a}1|k "f’ %goyopp.w%lﬁﬂk/ygﬁﬁct ure

enmbodi nent
is,L,R2 r ---halodkod@ CN)RBd (NG and

10

15

20

25

nis 1.

In yet another embodiment of the compounds of Fonmula |, R*is alkyl;

R*is H;

Ar' is phenyt;

Ar* Is phenyl substituted with 1 to 3 substituents selected from the
group consisting of halogen, Cy.s alkyl, Ci.¢ alkoxy, Crs haloalkyl Cis -
haloalkoxy, -CN, and -NO,; and : :

nis1.

In yet another embodiment, the compounds of Formula | have the
following structure 1A

R1 ‘¢~R2
. Ar?
. R4’N 7 )n .
AV —q” YRR
(1A) ;
. R¥is Cy.g alkyl;
R*is H;
‘Ar' is phenyl;

) Ar* is phenyl substituted with 1 to 3 substituents selected from thé
group bonsisting of halogen, Cy. alkyl, C1.5 alkoxy, Ci.s haloall;yi, Cis
haloalkoxy, -CN, and -NOz;, and

_nis1, . )

In yet another embodiment, the compounds of Formula { have the

following structure 1A:

R1 .‘\RZ
Ar
r Ny In /k
At o R?

(1A)
wherein R" and R? are each independently selected from the group
consisting of H, -CHg, -CHz2CH2CHs3, ~-CH,C!, -CHuF, -CHCla, ~-CHF», -CF3,

-5-



R3 is Cl4 alkyl; RAis H 'Ari is phenyl; pe i s phenyl
substituied with 1 to 3 substituents selected fromthe 20group
consi sting of hal ogen, Cl4 alkyl, Cl.6 al koxy, C 1 6 haloal kyl, Cl4

hal oal koxy, -CN, and -NO2; and nisi. In yet anot her
enbodi ment, The corrpounds of Formula | have the follow ng structure
lA- 25 Ar2 0)..t*R3 (1A wherein R1 and R2 are each

| ndependent |y sel ected fromthe group consisting of 11, -CH3,
- CH2CH2CH3, - CH2 CHGHRQBH2EHCH3aE, 2CHOEHIBR)CHyGEH-C (O Rk, -CRHCHDH,

§EELNED AR ARSEh, IR golt gl 100 O

- C(=N- OH) - CH2CHS, -C(@o—aue@ttmpm@a) CHG:( of W}cmm-wu@sw ‘CHe,

0)-0-CH3 or -
-ng)cw)o CI?IrZCHB 'NH H%%ﬁ”tc%%% Fb @E?b) NH2. 1D , 0

-CHg-C(O) CH3, CH-C(O) 2-C(0) O-CHzCHs,

il J ol Sl b
~CH2C(O)-NH(CH;CHs), -CHzC(0)-NHz, o \:b : o o

O

‘H""‘? &N ‘%““ﬁH ‘H‘“NP NH "z"‘”w,l}im

o, ¢ , o , o , a .,
O= £
C:Hg ‘}S“CHg
. HaN . BN
=N =N =N Nen s
2N NH YN NH NN BN NH 'H"Nf(CHS
}}/ 7( CHg
.o , © , o ., o , o ,
' o)

/=N =N HN>\'\ \
R e T =
6 A TN M
10 R®is —CHg;
RisH;
Al is phenyl;
. A?is phenyl substituted with 1 to 3 substituents selected from the
group consisting of halogen, Cy.s alkyl, Cy. alkoxy, C1.5 haloalkyl, 01 5
15 haloalkoxy, -CN, and -NO;; and
nis1. ;
In yet another embodiment of the compounds of Formula |, Artis
unsubstituted phenyl or phenyl substituted with 1 to 3 substituents selected



0, O 20CH3at-ditOH3 H2NRN -N N.r. NH 00 0O HN 001 and..rots; 10R3
is -CH3; RAis H Ari is phenyl; Ar2 is phenyl substituted with
Ito 3 substituents selected fromthe group consisting of hal ogen,
Cl.6 alkyl, Cl.6 al koxy, 91.6 hal oal kyl, C1.6 15 hal oal koxy, -CN, and
-N®2; and nis 1. In yet anot her enbodi nent of the conpounds of
Formula |, Arl is unsubstituted phenyl or phenyl substituted with 1
to 3 substituents selected fromthe group consisting of C, F, Br,
-OH, Cl1.6 alkyl, 01.6 al koxy, Cl-6 hal oal kyl, Cl.6 hal oal koxy, -CN,
and - NC2. from the group consisting of CI, F, Br, -OH, Cy.5 akyl, C1.5 alkoxy, Ci.g

haloalkyl, Cys haloalkoxy, -CN, and -NQO.
In yet another embodiment of the compounds of Formula I, Ar! is
unsubstituted phenyl,

5 In yet another embodiment of the compounds of Formula |, A’ is
unsubstituted phenyl or phenyl substituted with 1 to 3 substituents selected
from the group consisting of Cl, F, Br, -OH, C1s alkyl, C15 alkoxy, Ci.s
haloalkyl, C1.5 haloalkoxy, -CN, and -NQ..

In yet another embodiment of the compounds of Formula 1, A Is
10 substituted phenyl. |
In yet another embuodiment of the compounds of Formula |, A2 is 3,5-
bis(trifluoromethyl)phenyl.
In yet another embodiment of the compounds of Formuta I, R is H,
In yet another embodiment of the compounds of Formula |, R'is a Cy.g
15 alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-btityl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl. . .
In yet another embodiment of the compounds of Formula |, R!is a Ci.s
haloalkyl, for example -CH;Cl, -CHzF, -CHClz, -CHF3, -CF3. ‘
In yet another embodiment of the compounds of Formula |, R is a Cz.s
20  alkynyl, for exampie -G=C-H, -C=C-CHy, -C2C-CH;CHs, etc,

'In yet another embodiment of the compounds of Formulal, R'is a Ci.s
alkyl substituted with one or more hydroxy groups, for example -CH,OH,
-CH,CH;0H, -CH,CH(OH)CHs, of -CHC(OH)(CHs)a.

In yet another embodiment of the compounds of Formula I, R' is ~CN
25 or -Cigalkylene-CN, for example ~CHzCN.
In_yet another.embodiment of the compounds of Formula 1, R! is -NH,.
In yet another embodiment of the compounds of Formuia I, RY is
-NH-5(02)-C1.s alkyl, for example -NH-S(02)-CHs.
In yet another embodiment of :[he compounds of Formula |, R? is
30 -NH-C(O)-NH.. '
In yet another embodiment of the compounds of Formula I, R is -Cy.g
alkyleﬁe—O—Cq-g alkyl, for example ~CH,OCHa. .
In yet another embodiment of the compounds of Formula |, R' is
-C({O)-C1.5 akky), for example —C(0)-CHs or -C(0O)-CH>CHa.

-7



In yet another enbodi ment of the conmpounds of Fornmula 1, Ali is
unsubstituted phenyl. 5In yet another enbodi ment of the conpounds of
Formula 1, Ar2 is unsubstituted phenyl or phenyl substituted with 1
to 3 substituents selected fromthe group consisting of C, F, Br
-OH, 01.5 alkyl, Cl-6 al koxy, Cy& hal oal kyl, C hal oal koxy, -QON, and
- NO2. I n yet another enbodi nent of the conpounds of
Formula I, Ar2 Is 10 substituted phenyl. In yet another

gnb?di n}alnt of thﬁ Commdﬁotﬁérdﬁﬂ:roﬁmﬂl@t&fthé\b&nbcg.mas EFFormuIal R1 is
is(trifluoronet Y, e er. enhodi

conpounds of For nﬁ(iﬁ?ﬁ'ﬂ (}wah(yl'_q}/ #41%(/](2 15 AV 1’68'@ Bfwmp'%f t he
conpounds of For ni{(=N-OH)®&Hs| <(=N-OH)EHE4k lor -C(=Ne@CHYaCHl e net hyI

ethyl, NPropyl . | SODGAR Lo leRiiotimah PSRl Lobheo bl By fienty - o

n- hexyl . In yet er e r rrul a
I, al is a 01.% hﬂ(@hNHgm,s afkgh), -QWC&saWGQ(O) BHEFs-10 aGHIGCRO)-NCidh,

Formila 1, R1 i s B CKOBBGRARITE D SRR ToL A S RRHEER byN

etc. In yet anot MI“C@MU(%M of t he corrpounds of Formula I, al is a
G .6 alkyl substituteg, Eﬁbtﬁé?"e%d%hfeoc‘_%&&&ﬁ% %Hé%%%rﬁwg IR‘ Js
&

exanpl e- - CH20OH, -C1112
In yet anot her enﬁé@i‘%{ﬁalw foﬁéxm RHO-GHa e} b is -CON 25

or -Cl.6 al kyjgene-CN, Infsﬁéla@fﬁ’éﬂéh%odﬁéa@ﬂthe corhM@‘imemefﬁmé’%ﬁem

of the compounds of Fornula I, al et anot her enbodi nent

of the conpounds aHYIaBEN-514 a'klaﬁomxarrm{;(fdpz(} tB- al kyl, for
exanpl e - NH S( 02) - CH3(n yet another emboﬁheﬁﬁdftﬁﬁ'lﬁrﬂﬂﬁunwmrﬁﬁﬁtl /s tdhe

conpounds of For 3 n_yet anot her
enbodi ment of th%@aﬁﬁ&@bjgg‘ﬁ%F T%'QR?%%NO&C@L& kyl ene-0-01-5
al kyl, for exanpl-8H-CIOYROB}H. In yet anot her enbodi nent of the
conmpounds of rmul a |
or T0(0)- cre thyefspdlerembiibi 408 oo R IRRG R SR of
Formula I, Rl is aﬂ@(weﬂipﬂ‘l)‘lz-CﬁﬁalleRW-C@) NIGCsalRyiGHCG-sal kyl ) - C| 6
alc?y:v for ). ex a”plaﬂ(yreﬁé oI, Gakyhs, SCTLIBISE OV AT o Yiyl) ~Cre

" alkylene-C(Q)-N(Ce 1o aryl)s, or —Cy.5 alkylene-C(0)-N(Ci.s alkyl)(Cs.-1o aryl),

forexample ~CH,C(0)-NH(CH;CHz) or ~CH,C(0)-NHa.

20 In yet another embodiment of the compounds of Formula |, R} is one
of:
‘asz/j ‘ez.-NC,P ‘az——N ‘%’N? %Z#NQ
\\

' | H,N
ety ‘a'r}" "'Hz—é: !
~ }I,NH NH ?],N N )

c , o , o0 , o , o .,



I n yet another enbodi nent of the conpounds of Formula I, Rl is
6-C(0)-NH(C1.6 alkyl), -C(0)-N(G .6 al kyl)2, -C(0)-NH(C6.40 aryl),
-C(0)-N(C6-10 aryl)2, -C(0)-N(O1L-6 alkyl)( C8:10 aryl), o.for exanple
--C(0)-NH2 or -C(0)-NH Q3). In yet anot her enbodi ment of the
conmpounds of Formula I, R is -C(0)-0-Cl.6 al kyl, for exanple
-C(0)-0-CH3 or -C(0)-0-CH2CH3. 10l n yet another enbodi nent of the
conpounds of Formula I, RL is -Cl4 al kylene-C(0)-Cl1.6 al kyl, for
exanple -Cl-1rC(0)-CH3. In yet anot her enbodi ment of the
conmpounds of Fornul a I al 1s-C 6 al kylene-C(0)-0-C1_6 al kyl, for
exanpl e - CH2- C(0) Odllaf or -CH C(0)0-CH2CH3. 151 n yet another

enbodi nent of the coa%o&ﬁ'i’ds of Formula I, RlLis -Cl.6

al kyl ene- C(0) - NH2, &Nyl ene- C(O) NH( C1"6 alkyl), -G .e

al kyl ene-C(0) - N(Ci . 6 )akkyl) 2, aIk C(O) NR 0 ar ,--Cl4

al kyl ene-C(0) - N(C5. 7P an y ). ) %M
al kyl ) (Cs- 10 aryf;% é‘%hﬁﬁ e. W@Eﬁﬁ N - NH2.
he conpo nds alt 11, Z%NLS one -

N

20l n yet anot her enbodi nent of CHs For

0 0-- NNNr-z-N IKt1_$ NH 21" o . ;
N
TNAO /=N )\N

g . Z#NW&. oS M
In yet another embodiment of the compounds of Formula I, R? is H.
In yet ancther embodiment of the compounds of Formula |, R%is a Cys
5 alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl.
" Inyet another embodiment of the compounds of Formula J, R*is a Cys
haloalkyl, for example -CH,C), -CH3F, -CHCIp, -CHF», -CFa.
‘ In yet another embodiment df the compounds of Formula I, R?is aCzs

10  alkynyl, for example -C=C-H, -C=C-CH,, -C=C-CHzCHjs, etc.

' In yet'another embodiment of the compounds of Formula I, R%is a 1.6
alkyl substituted with one or more hydroxy groups, for example ~CH,OH,
-CHzCH,0H, -CH;CH(OH)CHs, or -CH2C(OH}CHa)a.

In yet another embodiment of the compounds of Formula |, R% is ~CN

16 or-Ci.z alkylene-CN, for example ~CH2CN or ——C(CHa)zCN.

In yet another embodiment of the compounds of Formula I, R? is ~Cs 5
—G—CN
- -cycloalleylene-GN;-forexample—- £
In yet another embodiment of the compounds of Formula |, R? is ~NHa.
. In yetanother embodiment of the compounds of Formula I, R_2 is

20 NH-S{02)-Ci.s alkyl, -N(C1.5 alkyl)-S{02)-C1.5 alkyl or ;N(Cs-1o aryl}-8(02)-Cis

alkyl for exampte -NH-S(0z)-CHa. ' .
In yet another embodiment of the compounds of Formula |, R?is
-NH-C(O)-NH..



O F-1HN \e"o "22--N\0O\ In yet another enbodi nent of the conpounds of
Formula I, R2 is H In yet another enbodi nent of the conpounds of
Formula I, R2 is a Cl-6 5al kyl, for exanple nethyl, ethyl, n-propyl,
i sopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl, or n-hexyl.

In yet another enbodi ment of the conpounds of Formula I, R2 is a Cl.6
hal oal kyl, for exanple -CH2Cl, -CH2F, -CHCO 2, -CHF2, -CF3.
In yet anot her enbodi nent of the conpounds of Fornmula |, R2 is a C2.6

10 al kynyl, for example -Cri CH, -CEEC- CH2CH3, etc. In yel anot her

embodi ment of the compoyn gﬁotﬂ% %ﬁﬁo@h‘ﬁéﬂt gﬂhggod?&ouﬂdé%ﬂ%rﬁ:h@,ﬁziaﬁ:m

substituted with one or nore

Iy or exa
- CH2CH2OH, - CH2 CHilkgner@-Cre plkylciap ex @hgpﬁ In yet

anot her enbodi nent of Iﬁf&aﬁ&ﬁ&%ﬁﬁ%ﬁm@nt SO rApdund 8 EdtmufaX Fi-ﬁs

-Cl.6 al kyl f
Smother onbodt merElOrt it dmamn S OrE el R UECHs - ca. 6

cycl oal kyl ene-g3v f or - pix@tRh&herdmbokimeresf t@é]@imwunwbﬁgﬂragam RﬁlS]E heh
compounds of For mA-PHIGss alyisy-WENS 65y il B eky o SR o
al kyl ) - S(02) - C1. 5CaNH)-CH;; U(%O}B-m{zwﬂ OBLERN-EIHE-GHKY | f Or :
SRR L AP RTC o s N T
enbodi ment of t heC@RWe(IE alkel), -E(D)ANICAs blkylR2-Ci(G)-NE(Cesio alyRyICEDRND:S4 . -6
comounds. of Tor it ORI 2l ih. RSt OF e W Ha PR -y ey
or -C(0)-CH2CH3. or=C(0)-NH(CHs).
In yet another emhodiment of the compounds of Formula |, R? is
-C(0)-0-C4.4 alkyl, for example -C(0)-0O-CHj; or -C(0)-0-CHzCHjs.
In yet another embodiment of the compounds of Formula I, R? is -C1.s
15 alkylene-C(O)-C+4 alkyl, for example ~CHz-C(0)-CHa. _
In yet another embodiment of the compounds of Formula i, R?is -C+.e
alkylene-C(0)-O-C1.s alkyl, for example ~CHz-C(O)O-CHg or
-CHz-C(O)O-CHcha
In yetanother embodiment of the compounds of Formula , R? s -Cm :
20 alkylene-C(0)-NHa, —~C1. alkylene-C(O)-NH(C1.s alky!), ~C1.5
alkylene-C(0)-N(C1. alkyl)z, —C1 alkylene-C(0)-NH(Cs.10 aryl).-C1.6
alkylene-C(O}-N(Cg.1e aryl)z, or —Cy.5 alkylene-C(O)-N(C.s alkyi)(Cg.19 aryl),
for example —CH2C(0)-NH{CH,CHs) or ~CHzC(O)-NH.
In yet another embodiment of the compounds of Formula I, R%is one

In yet

25 of;
Q/ \‘\ }l/

OH OCH3
b
o N o IO B

N Ne &N NH "‘a"NW/_NH TN _NH TN N
s , © , o0 ., ©o , o
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5In yet ?nother enbodi ment of the conmpounds of Formula I, R2 is
C(=N-OH)-C aal kyl or -C(=N-0-C14 al kyl)-C1.6 al kyl, for exanple
-C(=N-OH)-CH3, -C(=N-OH)-CH2CH3, or -C(=N-OCH3)-CH3. In yet another
enbodi ment of the conmpounds of Fornula I, R2 is C(0)-NH(CL. 6

al kyl), -C(0)-N(Cl1.6 al kyl)2, -C(0)-NH(C6-10 aryl), -C(0)-N(C6-10 10
aryl)2, -C(0)-N(C14 al kyl)( C610 aryl), or -C(0)-NI-12, for exanple
-C(0)--NH2 or -C(0)-NH(CH3). In yet another enbodi nent of the .
conmpounds of Fornmula!, R2 is -C(0)-0-Cl-6 al kyl, for exanple

-C(0)-0-CH3 or - l,,@ CH2CHS. In yet anot her enbodi nent
of the conpounds of=BoiGHila |, R2 is -Cl4 15 al kyl ene-C(0)-Cl14 al kyl,
for exanple -CH2- @(ré) CH3. In yet anot her enbodi ment of the

conpounds of For nul R2 IS N 13 aI I ne C(O) 0:. for

exanpl e - CH2- C( Q) O 1or CIC—# et an
enbodi nent of th r§

al kyl ene-C(0)-NH2, -{1.6 al kyl #ne- C(O) (ClC}Ge aI kyI
al kyl ene- C(0) - N(C1_&2al kyl) 2, C’016 aI kyl&ne- C(0) - NH(©@640 aryly¥%,-01.6

al kyl ene-C(0)-N(C6.i0 arY92, or - 6 al kyl ene-C(0)-N(C1.6

al kyl')(C6.10 aryl), for exarrpl e - 2 0) NH( CH2CH3) or -CH2C(0)-N
F12. In yet another odi nent of ounds of Formula |, R2 is
one 25 of: 0 O- - HN LerN Ya-N 11 0,, or In yet
anot her enbodi rre nds ormula I, R3is a Cl.6 alkyl,
for exanple nethyl, hyﬁ{" \F{N)%\FIO |s}),gropy| n- butyl, sec-butyl,
t-butyl, 5n-pentyl, h- hexy

In yet another embodiment of the compounds of Formula |, RiisaCss

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 I, R* is H.

In yet another embodiment of the compounds of Formula 1, R*is Cyg
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, t-butyl,
n-pentyl, or n-hexyl,

10 Inyet another embodiment of the compounds 6f Formula I, R*is Cas
' cycloalkyl, for example cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyt.

In yet another embodiment of the compounds of Formula ), 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 Cs1p
heteroa;ylﬁ for example benzimidazolyl, benzofuranyl, benzothiophenyl,
~fUranyl, irdolyl, isoguinoiyl; pyrazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl,
quinoxalinyl, quinazolinyl, thiophenyl, isoxazolyl, triazolyl, thiazolyl, or

20 thiadiazolyl.

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 |, R*is Cy.g
acyl, for example ~C{O)CHj3, -C(O)CH,CHs, -C(O}CH2CHZCHj,

25 -C(O)CH(CHg)z, -C(O)C(CHa)s, or -C(O)CH2CH(CHs)s.

19 -



In yet another enbodi nent of the conpounds of Formula I, R4 is H

I n yet another enbodi nent of the conpounds of Fornmula I, R4 is G .8
al kyl, for exanple nethyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, t-butyl, n-pentyl, or n-hexyl, 10l n yet another enbodi nent

of the compounds of Fornula I, R4 is C34 cycloal kyl, for exanple
cycl opropyl, cyclobutyl, cyclopentyl, or cycl ohexyl. In yet
anot her enbodi nent of the conpounds nf Fornmula |, R4 is C3.8

het er ocycl oal kyl , form@étadm{r@r QMbédﬁhélﬁl'o?)He,coh@Bﬁr@aWFQFm{ﬂé‘PRk is Cs.10
tetrahydro}hlopheg% BE%?%%&?% cﬁﬁ§2$¥qh@fﬁet'dhgyg’ nD{p ? Lﬂy

pi per azi ny er enbodi nent o e
gorrppungs o:‘ IFor gul alh yet%ofh‘ér Qﬁbdtﬁnerh@f Elé(wmbouﬁd@bf B BRis C1.5

enzi m dazol yl , zof ur en

ItTraMiffidbl yr_ﬂ'g)r{]i@fpﬁlf'g]"f?‘a @@W 2 95y 4%?9"'3HCH3‘pyr| m di nyl ,
pyrrolyl, quigolinyl ingetanothet emb’ddlmé]ﬂloﬂmé@bmﬁWndsbhFWNR is Ce-10
|soxazoly1 triazo In yet

| yI )
anot her enbodi mﬂry’sﬁl}tdwyhgor@éﬂ'ﬁé’ﬁrﬁgé%faﬂ ? ?:n\é%thyls C8-10 aryl,
for exanpl e phenyl orn pet@htthgt embodimeritiof thetcompodride of Eodomut InBAis Hof t he

conpounds of Fornul a I | e- C .
‘A0 ao0s, -4 0 adtygdahe it e oS e o
- C(0) CH2CH( CHS) 2alkyl, for exampleyraethgnethien-peapploidoprepyl, rebutyiheecemryldbutis of

Formula 1, ol S for exanpl e benzoyl or. naphthoyl.
In yet another ngéd* r?I{Ré/){ylthe conpounds of Formula I, R4 js Cl-6

al kyl sul fonyl, for e%ayqtlaaoﬁwesimmz)dmtofthecemmmgtfmmu!a InR istH.

anot her errbodi nment o Y

aryl sul fonyl . for exln%%? n&ﬂw ég{t”oﬁﬂé'ﬁylln?udgds (mi%frh I8 Cro .
anot her enbodi nedyider '%’Wé"%ﬁ?ﬁbﬂn%fbwoﬂ PIogYInisPRICPY), 'R‘BUW'sSqq -butyl, t-bu
yet anot her eanqibg&ﬁtorq-fhg,@p corrpounds of Formulal, R5 is CI ef

al kyl, for exarrpl e t I sopr.o0 n-buty
sec-butyl, tidutyl, nﬁ"b’/&ﬁ@?\‘ﬁ?ﬂg’"'{ﬂd E ?°°'FH°'@9F%%‘HFW5¥' Bn’ﬁ&drﬁrrent
of the Corrpoundsn:yafoaliﬂrifwémrdple Eﬁ:ldpﬁodyl cyclobutyl, cyclopentyl, or cyclohexyl,

In yet another embodiment of the compounds of Formula I, R® is Ceo

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 I, R? is Cy.
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,
together with @he carbon ajom to which they are shown attached, form a Cag

o | S m i f*‘ij’z
25 cycioalkyl ring, for example f?f‘zz _Zfi, 6 L or .

In yet another embodiment of the compounds of Formula {, R%is H.

In yet another embodiment of the compounds of Formula I, R? is C1.3'
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, seé—butyl, t-butyl,
n-pentyl, and n-hexyl.

-12 -



In yet another enbodi nent of the conpounds of Fornula I, R6 is CL. 6
al kyl, for exanple nethyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, t-butyl, n-pentyl, or n-hexyl. 15In yet another enbodi nent
of the compounds of Fornmula I, R6 is Cmcycloal kyl, for exanple

cycl opropyl, cyclobutyl, cydopentyl, orCycl ohexyl, In yet

anot her enbodi mrent of the conmpounds of Formula I, R6 is Ce-io aryl,
for exanmple phenyl or naplithyl. In yet another enbodinent of the
conpounds of Formula I, R7 is H 20In yet another enbodi ment of the

conpounds of Formul a I, INFret anatier smgdimentanf thegampoundeeaf iprmulat, I7lis
n- propyl, 'SODVOpyLNHIS(QBT-G’J.@aI@?CN@-ﬂL¥ﬁ<¥l) s@zlbyg alkt oPERICE, ag (oz)-c18

n- hexyl . I n yet another enppodi nen he conpounds of

|, each R7, togeth@lyliPt gxempte dht-B&s-SHom t o which they are shovvn
attached, forma C3.13 lﬂ§8§§n§tiﬁ~$Smbodlm@Gt%Ztt%Eﬁmb@l@isl@lFoﬁrhMI REQY

exanple,, or In_yet e e conpounds of Formul a I,
Ra is H. y’glt‘a'%‘gﬁgt ?a’é{m hﬁ) %&022 et bunds of Formula
I, RB is Cl4 al kyI ~N(Ci1o @iy BaI0S-CERY &yl for ekdryille «W-B(Oj)—)ﬁhenyl sﬂ-INI-DB(SCsz-

n-butyl, sec-butyl n-pentyl, and n-hexyl
anot her enbodi rrenth'@%hi)px'gx’éorrpounds of Formul al, R8is -NH S(02) Cl_6

al kyl, -N(CL.8 al kyl) - $6§@)anchebermbtdjtentiof the(cafpadndsar Foimuif DRF isC1- 5
| kyl f | Iy

of T he compounds. of EGTRL ke 1h(Gre syt o Fy BN, SRRIAE,

al kyl) - S(02) - C8010alkyljor example(-BHKS(G2)e€lyd. ) - S(02) - Cs-a aryl, for

exanpl e - NH-S(02) - phen)hl] ]y& ar[l'lomg'i’éﬁtg)ﬁ élnt OFEEQXJ#EP&J%'O\' Egrmulal R® |sI n

yet anot her enbodi nent 0o 8 conpound
-NH- C(0) - CL. . 6 al ky¥H-C{RKCsi-10 @rvh|-N 1)satkymp(@%mlawbr or -N(C6.113

aryl)-C(0) - CL.6 10 ﬁdeéX.{r]a;LWt(G% Ly, 7o rrﬁ%) N%Réphenyloﬂ—'ﬂll-ﬂéfm -4-

anot her enbodi ment o s of For
-NH C(0) - 05. 10 ar yne¥yiRhenyk aI kyI) C(0)-C6.10 aryl or -N(Cs.-10
aryl)-C(0)-C6.48 aryl, 1hgst a‘ﬁ&ﬁlapérﬁoccﬁlhbr@()%elébﬁnwund@rofF&'Hruﬁ(lohsﬂs—Cq

Irn=3| rl%l :ogeméll 815| nalXﬁene-BoéMa'l’kyFr}boe%rrg%% -Cﬂfoéhe corrpounds of Formul a

In yet another embodiment of the compounds of Formula |, R¥is a C1¢
alkyl substituted with one or more hydroxy groups, for example —CHOH, .
~CHzCH20H, -GH;CH(OH)CHs, or -CHzC(CH)(CHg).
20 In yet another embodiment of the compounds of Formula I, R®is -CN.
"In yet another embodiment of the compounds of Formula I, R® is ~NH;,
-N(C1.5 alkyl)z, -NH(C1.5 alkyl}, -N{Ca 1 aryl)z, -NH{Cs.10 aryl), -N(Ca.5
cycloalkyl)z, -NH(Cy.g cycloatkyl), -N{C1.s alkyl)(Ce.19 aryi), -N(C1.a
cycloalkyl)(Cg.10 aryl), or -N(Cy.5 cycloalkyl}(C4.c alkyl).
- 25 " In yetanother embodiment of the compounds of Formula 1, R? is H,
In.yet appther embodiment
alkyl, for example methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyi, t-butyl,
n-pentyl, or n-hexyl,
In yet another embodiment of the compounds of Formula t, R is Cg10
30 aryl, for example phenyl or naphthy!, '
In yet another embodiment of the compounds of Formula |, each R®
together with the nitrogen atom to which they are shown attached, forma Ci.

-13 -



al kyl ene- O Cks al kyl , for w nple -CH20C1-13. I n yet anot her
enbodi nent of the conpounds of Fornula I, Ra is a Cl-6 alkyl
substituted with one or nore hydroxy groups, for exanple -CH2OH, ,

-Cl -12C1- 120H, -CH2CH(OH) CH3, or -CH2C(OH) (OH3)2. 20In yet another
enbodi ment of the conmpounds of Fornula I, R8 is -CN In yet
anot her enbodi rent of the compounds of Formula I, R8 is -NH2, -N(01.6
al ky1)2, -NH(CL..6 alkyl), -N(C8-10 aryl)2, -NH(C6.10 aryl), -N(C3.e
cycl oal ky1l) 2, -NH(C343 cycloal kyl), -N(CL.5 al kyl)(C6-10 aryl),
-N(P1-8 cycl oal kyl ) (C6-10 aryl), or -N(Cve cycl oal kgﬁiﬁlﬂ%@).
251 n yet anot her heteteagioatid ritf. FohexapphpM(RYs fonhs bos a "y, N H.

Jn_yet anot her _entorlinent alkyl,. for ex |l e nmethyl, ethyl, n-propyl,

i sopropyl, n-butyl, -but yIo\t - byt yl/, entyl, or n-he)ryl.

I n yet anot her e?@@é)‘@ compiunds) of Forrmula I, RO is C6-10

30 aryl, for exanpl enyl napht hy . I n yet anot her

enbodi nent of the conpournds, of Forul each t oget her, wit he

i trogen at om t o whi G EHEIE MBI gt D8 EBRo s PR Emu 1k e (0]

het er ocycl oal kyl ri ngp yéanotbreemibaimedt BXthe compomdswbFafmal, Xis I n yet

anot her enbod'érre%@%f t he conpounds of Fornmula I, Xis -C(0)-. In yet
men

anot her enbodi f the compounds of Fornula!, Xis 5 -S(02)-- In
yet anot her enbodi nein yaifanother erchmdimentisf tbé ceopennda of Fonviuladl, ¥ GHGHz-.. .

I n yet anot her enbodi Y s -Q-. In
yet yanot her enbodi m?\w%n%g‘%ﬁo@pun@gﬂgé c%?dr:‘fu&Png ’,%rk?u;a_sl’ Y%"&
“N(H) |- ( % g tlé Cl. 4% yatigethengranedimet ofNpeooompoundy (rb:; Eggg)b:h Y fsor | t
exanpl e - : - MR - - = nye
ano?ﬁer enbodi rrentT\@g)?&:ﬁé I(% Boﬁlgg@%)f' 0&8&%1%@‘?% )l).'s - CHF'.pleI n yet y
anot her _enbot meMHEE(PnNESBG(Pasr HERMRER) 2 i's - (a6

al kyl)2 or -CH(CL.0 M yethheth&r@mbDeRiant 6f thé-cémBoudds ef ForfalaGHBis—CHy-.

In yet another embodiment of the compounds of Formula |, Z is ~C(C1=s
alkyl}z or ~CH(C,5 alkyl), for example ~C(CHs}z- or —-CH(CH3)-,
In yet another embodiment of the compounds of Formula |, .Z is —-NH-.

15 In yet another embodiment of the compounds of Formula |, Z is ~N(C+.s
alkyl)-, for example ~N(CHj)- or —-N(C H'2CH3)-. |
inyet anot'her'embodiment of the compounds of Formula 1, Z is -N(Cs.
10 aryl)-, for example —N(phenyl)- or ~N(naphthyl)-. .
In yet another embodiment of the compoundé of Formulal, Zis ~O-,
20 In yet another embodiment of the compounds of Formulal, nis 0. -
in yet another embodiment of the compounds of Formula |, n is 1.
In yet anothqr embodiment of the compounds of Formula |, nis 2.
In still yet another embodiment, the compounds of Formula | have the
following structure IB:
RGF CFy
HN
K CFs

CH
- 5 3

.
wherein each of R' and R? are as shown in the following Table &:
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In yet anot her enbodi ment of the conpounds of Forrmula I, Zis -NH.
151 n yet another enbodi nent of the conpounds of Formula I, Zis
-N(C1, 3 alkyl)-, for exanple -N(CH3)- or -N(CH2CH3)-. In yet
anot her enbodi nent of the conpounds of Formula I, Zis -N(Co. 10
aryl)-, for exanple -N(phenyl)- or -N(naphthyl)-. In yet another

enbodi nent of the conpounds of Formula I, Zis -0-. 20l n yet another
enbodi nent of the conpounds O Formula I, nlIs 0. - In yet another
enbodi nent of the_conpounds of Formula le n is 1. In yet another
enmbodi ment of t he) Forfla |, |nis 2. &n still |yet
anot her enbodi ment; rrgt-a—t+—have—tte—fof| ow ng
structure IB: 25 (18) Wnerei%dg Rl and R2 are as gshown in
the following Tabll e-1: 1 Conplou 52--Np O -CN
O
2 ‘22’”77/0 -CN
0]
/=N OH
_ \
g C” T CH,
0 Hz
2 /=N OH
4 NG N e X
){ C” TCHy
0 Hy
/=N
\ -
5 %’N\%N CH,CN
—=N
8 -CHs ‘22‘.‘er
=N
7=N
- \
7 CN ﬁ?P.N\ﬁN
- - i
8 C(0)-0-CHs ‘E’N\,;.N
b 9 %’N? CN
. : /"-:N
{ == — gt CO)NF t
0 C{O)-NH2 L"Z"N\ﬁN
/=N
N
11 W/NH -CH;C{OH)(CH3)z
U :
7=N
]
12 -CH,OH tza"'N\g—»N
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2 1") 52-N _
17-27-% NH 0

,O1ll OCN3cric...NHIi O OHricCCH3 HZ 4
OHH2 5 fr-N\-N
Compound R R*
/=N
\ -
13 L&#N\&N CH,OCH;3
/=N
14 -CH,0OCH; tzz"N\’,;#q
Nl —
15 s }rNH -CHzNH-8(0,)-CHs
0
o |
16 & YNH ~CH,C(O)-NH(CHzCH3)
o)
'S
17 % YNH -CHz-C{0)O-CH,CHs
o}
=N
18 LN -C{=N-OH)-CH,CH;
o}
e
19 e NH -C{0)-CH,CH;
O
G
20 LLe"'N}rNH -CH;OCH3
o
] N/:P:]
21 YN N | _oopNHICHS)
' O
=N
'%-*Nﬁr‘m
22 —C(O)-NH(CHs) ' 77/
' 0
S
23 % NH ~CH,0OH
0

-16 -
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6. -CH3 p----=N (2.trN0411 7 -ON 7-=-.-N 8 -C(0)-0-CH3 --N
L1/ 4-481\44 9 (227- ,0' CN O0(0)-NH2 T=.-N 5.27.M44 tO

Compound R’ R*
=N
)
24 NH ~CH,CH,OH
O
/:=ﬂ
25 YN _NH ~CH2CHsCH;
o}
=N
°‘z"N/§ NH ‘
26 N -CHz0CH;3
O
7=N
N 3
27 -CHzOCHs W/NH
I
- /~N
s | BN CHg| ’
CHa
0
=N
e
29 N * -CHzC(O)-NH;
A _
o)
30 & TNH -CH2-C{0)-CHs
e}
e
31, ,‘zt"' 7’/”“ -CHp-C(O)O-CHs
.. 0O .
32 ﬁz“'{sj : -CN
O’\%
~N :
33 k: ? ON
o]
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11 LerN\KNH '/ 0- - CH2C(OH) (CH3)2 . 12

Rl R2 13 --N 1
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In still an additional 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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such treatment, wherein the disease is selected from the group consisting of:
(1) respiratory diseases (e.g., chronic lung disease, bronchitis, pneumonia,
asthma, allergy, cough and bronchospasm), (2) inflammatory diseases (e.g.,
arthritis and psoriasis), (3) skin disorders (e.g., atopic dermatitis and contact
dermatitis), (4) ophthalmalogical disorders (e.g., retinitis, ocular hypertension
and cataracts), (5) central nervous system conditions, such as depressions
(e.g., neurotic depression), anxieties (e.g., general anxiety, social anxiety and
panic anxiety disorders), phobias (e.g., social phobia), and bipolar disorder,
(6) addictions (e.g., alcohol dependence and psychoactive substance abuse),
{7) epilepsy, (8) nociception, (8) psychosis, (10) schizophrenia, (11)
Alzheimer's disease, (12} AlDS related dementia, (13) Towne's disease,
(14) stress related disorders (e.g., post traumatic stress disorder), (15}
obsessive/compulsive disorders, {16} eating disorders (e.g., bulimia, anorexia
nervosa and binge eating), (17) sleep disorders, (18) mania, (18)
premenstrual syndrome, (20) gastrointestinal disorders (e.g., irritable bowel
syndrome, Crohn's disease, colitis, and emesis), (21) atherosclerosis, (22)
fibrosing disorders (e.g., pulmonary ﬁbroéis), (23) obesity, (24) Type If
diabetes, {25) pain related disorders {e.g., headaches, such as migraines,
neuropathic pain, post-operative pain, and chronic pain syndromes), {26)

"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,
comprising administering to the patient an effective amount of atleast one
(e.g., one) c:orﬁpoun_d of Formula | or a pharmaceutically acceptable salt
and/or.solyate thereof.

_ Instill an additional embodiment, the present inventioh is directed to a
method of treating a disease (or disorder or condition} in a patient in need of
such treatment, wherein the disease is selected from the group consistiﬁg of:
respiratory diseases (e.g., cough), depression, anxiety, phobia, bipolar
diéorder, alcoho! dependence, psychoactive substance abuse, nociception,
psycﬁésis, schizophrenia, stress related disorders, obsessive/compulsive
disorder, bulimia, anorexia neivosa, binge eating, ‘sleep disorders, mania,
premenstrual syndrome, gastrointestinal disorders; obesi'ty_, pain related’
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disorders (e.g., headaches, such as migraines, neuropathic pain, post-
operative pain, and chronic pain syndromes), bladder disorders, genitourinary
disorders, emesis and nausea, comprising administering to the patient an
effective amount of at least one compound of Formula | or a pharmaceutically
acceptiable salt and/or solvate thereof.

In still an additional embodiment, the present invention also is directed
to a method of treating a disease (or disorder or condition) wherein there is

microvascuiar Ieakage and mucus secretion in a patient in need of such .

. treatment, comprising admlnlsterlng fo the patient an effective amount of at

least one compound of Formula | ora phannaceutlcally acceptable salt and!or
solvate thereof.

In siill an additionai embodiment, the present invention also is directed
to a method of treating asthma, emesis, nausea, depressions, anxieties,
cough and pain related disorders in a patient in need of such treatment
comprising administering to the patient an effective amount of at ieast one
combound of Formula | or a pharmaceutically acceptable salt and/or solvate
thereof,

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

in stili an additional embodiment, the present invention also is directed
to a method for antagonizing an effect of a Substance P at a neurokinin-1
receptor site ifi a patientin need of stich treatment, comprising administering
to the patient at least one compound of Formuia | or a pharmaceutically
acceptable salt andfor solvate thereof. .

In still an additional ‘embo-dir!'lent, the present invention also is directed

" to amethod for the blockade of NK; receptors 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 embodiment, the present invention also is directed
to.a method for treating depression and/or anxiety in a patient in need of such
treadment comprising administering to the patient an effective amount of one
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or more compounds of Formula | or a pharmaceutically acceptable salt and/or
solvate thereof, in combination with an effective amount of ane or more anti-
depressant agents and/or one or more anti-anxiety agents.

In stiil an additional embodiment, the present invention also is directed
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
the patient an effective amount of one or more compounds of Formula { or a
pharmaceutically acceptable salt and/or solvate thereof, in combination with
an effective amount of one or more seleclive serotonin reuptake inhibitors
("SSRIs").

In still an additional embodiment, the present invention also is directed
to a method of treating depression and/or anxiety in a patient in need of such
treatment comprising administering to the patient an effective amount of one
or more compounds of Formula [ or a pharmaceutically acceptable salt and/or
solvate thereof, in combination with an effective amount of one or more
selective serotonin reuptake inhibitors.

In yet an additional embodiment, the present invention also is directed
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
the patient an effective amount of at least one compound of Formula [ ora
pharmaceutically acceptable salt and/or solvate thereof, in combination with at
least one therapeutic agent selected from the group consisting of: other types
of NK; receptor antagonists {e.g., NKy receptor antagonists other than those
according to Formula | of the present invention), prostanoi;is, Hi receptor
antagonists, a-adrenergic receptor agonists, dopamine receptor agonists,

-melanocortin receptor agonists, endothelin receptor-antagonists, endothelin
converting enzyme inhibitors, angiotensin i receptor antagonists, angiotensin
converting enzyme inhibitors, neutral metalloendopeptidase inhibitors, ETa
antagonists, renin inhibitors, serotonin 5-HT3 receptor antagonists {e.g.,

" ondansetron), serotonin 5-HTz. réceptor agonists, nociceptin receptor

agonists, glucocorticoids (e.g., dexamethasone}, rho kinase inhibitors,
potassium channel modulators and inhibitors of multi-drug resistance protein

5.
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In yet an additional embodiment, the invention also is directed to a
method for treating an NK; mediated disease (or disorder or condition) in a
patient in need of such treatment comprising administering to the patient an
effective amount of a compound of Formula | or a pharmacsutically
acceptable salt and/or solvate thereof, in combination with at least one
therapeutic agent selected from the group consisting of: prostanoids, such as
prostaglandin E1; a-adrenergic agonists, such as phentolamine mesylate;
dopamine receptor agonists, such as apomorphine; angiotensin II
antagonists, such as losartan, irbesartan, valsartan and candesartan; ETa
antagonists, such as bosentan and ABT-627; serotoriiri 5-HTs receptor
antagonists, such as ondansetron; and glucocorticoids, such as
dexamethasone,

in vet an additional embodiment, the invention also is directed to a
method for treating an NK1 mediated disease {or disorder or condition} in a
patient in need of such treatment comprising administering to,_the patient an
effective amount of at least one compound of Formula | or a pharmaceutically
acceptable salt and/or solvate thereof, in combination with an effective
amount of at least one therapeutic agent selected from the group consisting
of. other types of NK; receptor antagonists, SSRIs, dopamine receptor
agonists, serotonin 5-HT receptor antagonists, serotonin 5-HTz receptor
agonists, nociceptin receptor agonlsts, ghicocorticoids and inhibitors of multi-
drug resistance protein 5,

In yet an additional embodiment, the invention also is directed to a '
method for treating emesis, nausea and/or vomiting In a patient in need of
such treatment comprising administe}ing to the patient an efféctive amount of
—at—least—-ane—eempeund-of:Formula—I-er-a—pharmaceutically-acceptable sait
and/or solvate ¥ereof, In combination with an effective amount of atleast one
serotonin 5-HT; receptor antagonist (e.g., ondansetron) and/or at least one
glucocorticoid (e.g., dexamethasoné).

In still yet an additlonal embodiment, the bresent inverition also is
directed to Ia kit comprising, in separate containers in a single package,
pharmaceutical compositions for use in combination to treat an NKj1 receptor
mediated disease (or disorder or condition}, wherein one container comprises
a phamaceutical composition comprising an effective amount of a compound
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of Formula | or a pharmaceuticaily acceptable sait and/or solvate thereof, in a
pharmaceutically acceptable carrier, and wherein, a separate container
comprises a pharmaceutical composition comprising another therapeutic
agent in a pharmaceutically acceptable carrier, the therapeutic agent being
selected from the group consisting of: SSRIs, other types of NK; receptor
antagonists, prostanoids, H4 receptorantagonists, a~-adrenergic receptor
agonists, dopamine receptor agonists, melanocortin receptor agonists,
endothelin receptor antagonists, endothelin converting enzyme inhibitors,
angiotensin Il receptor antagoniste, angiotensin converting enzyme inhibitors,
neutral metalloendopeptidase inhibitors, ETx antagonists, renin inhibitors, -
serotonin 5-HT3 receptor antagonists, serotonin 5-HT2, receptor agonists,
nociceptin receptor agonists, glucocorticoids, rho kinase inhibitors, potassium
channel modulators and inhibitors of multi-drug resistance protein 5.

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 depression
and/or anxiety, wherein one container comprises a pharmaceutical
composition comprising an effective amount of a compound of Forula t or a
pharmaceutically acceptable salt and/or solvate thereof, in a pharmaceuticalfy
acceptable carrier, and wherein, a separate container comprise$ a
pharm-aceutical cbmposition comprising an antidepressant agent in a
pharmaceu‘tically acceptable carrier, and/or wherein a separate container
comprises a pharmaceutical composition comprising an antianxiety agentin a
phamaceutically acceptable carrier.

In still yet an additional embodiment, the présent invention also is

&ireetee!—i&a-kit—oampﬁsing;—in-separa{e-eantainers—iﬁ a-single-paekaée,-
phafmaceutical compositions for use in combination to treat an NK; receptor '
mediated disease, wherein one container comprises a pharmaceutical '
composition comprising an effective amount of a compound of Formula | ora

'phammaceutically acceptable salt and/for solvate thereof, in a pharmaceutically .

acceptable carrier, and wherein, a separate container comprises a
pharmaceutical composition comprising an SSR1 in a pharmaceutically

acceptable carrier.
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In stil! 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 depression
and/or anxiety, wherein one container comprises a pharmaceutical
composition comprising an effective amount of a compound of Formula | ora
phamaceutically acceptable salt and/or solvate thereof, in a pharmaceutically
acceptable carrier, and wherein, a separate container comprises a
pharmaceutical composition comprising an SSRI in a pharmaceutically
acceptable carrier.

In still yet an additional embodiment, the present invention also is
directed to a kit compn’sihg, in separate containers in a single package,
pharmaceutical compositions for use in combination to treat emesis andfor
nausea, wherein one container comprises a pharmaceutical composition
comprising an effective amount of a compound of Formula!l ora
phamaceutically acceptable salt and/or solvate thereof, in a pharmaceutically
acceptable carrier, and wherein, a separate container comprises a
pharmaceutical composition comprising a serotonin 5-HT3 réceptor antagonist
in a phamaceutically acceptable carrier, and/or wherein a separate container
comprises a pharmaceutical composit.ion comprising a glucocorticoid in a
pharmaceutically accéptable caitier. ' _

"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 combinétion to treat emesis andfor
nausea, wherein one container comprises a pharmaceutical composition
comprising an effective amount of a compound of Formulal or a
pharmaceutically.acceptable-salt-and/or solvate-thersof,-in-a-phamaceutically
aocéptable carrier, and wherein a separate container comprises ondansetron,
and/or wherein a separate container comprises dexamethasone.

Another aspect of the invention is to provide a kit comprising, in
separate containers ina single package, pharmaceutical compasitions for use
in combinatioﬁ to treat an NKj receptor mediated disease, wherein one
contaiﬁe;* comprises a pharmaceutical composition comprising an effective
amount of a compound of Formula | in a pharmaceutically acceptable carrier,
and wherein, a separate container comprises a pharmaceutical composition
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comprising a therapeutic agent in a pharmaceutically acceptable carrier, the
therapeutic agent being selected from the group consisting of: other types of
NK, receptor antagonists, SSRIls, dopamine receptor agonists, serotonin 5-
HT 3 receptor antagonists, serotonin 5-HTz. raceptor agonists, nociceptin
receptor agonists, glucocorticoids and inhibitors of multi-drug resistance
protein 5.

Except where siated otheiwise, the following definitions apply
throughout the specification and claims. When any variable occurs more than
one time in any moiety, its definition oneach occurrence is independent of its
definition at every other oceurrence. Chemical names, common names, and
chemical structures may be used interchangeably to 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
"hydroxyalkyl," "haloakyl," "alkoxy," etc,

Ac means acetyi.

AcOH (05 HOAc) means acetic acid.

Boc means thutoxycarbonyl.

Bu means butyl.

-Bu or Buf means fertiary-butyl.

Bnmeans benzyl.

Cbz means carbobenzoxy (i.e., Ph-CHz-O-C(O)-j.

DCM means dichloromethane.

DIEA means diisopropylethyl amine,

DMF means dimethylformamizie.

DMAP means dimethylaminopyridine.

DMPU means N,N H ~dimethyl propylene urea.

DMSO means dimethylsulfoxide.

DPPA means diphenyiphosphorazide.

Et means ethyl.

EDC‘means 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride.

FAB means fast atorn bombardment.

HOTs means p-toluene suifenic acid,
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HATU means O-(7-azabenzotriazol-1-yl}-N,N,N’",N’-
tetramethyluroniumhexafluorophosphate,
HPLC means High Performance Liquid Chromatography.
HRMS means high resolution mass spectroscopy.
LCMS means liquid chromatography/mass spectroscopy
LiIHMDS means lithium hexamethyldisilazide.
Me means methyl.
MeOH means methanol.
MS means mass spectroscopy.
Ms or mesyl means methane sulfonyl.
Ni {Ra) means Réney Ni.
OD means oplical density.
Ph means phenyl
i-PA (or IPA oriPA) means iso-propyl.
PPTS means pyridinium p-toluenesuifonic acid.
PTSA means p-toluene sulfonic acid. _
PYBOP means {benzotriazol-1-yloxytripyrrolidino phdsphonium
hexafiuorophosphate.
RT or-rtmeans room temperature.
TBAF means tetrabutylammonium fiuoride. -
“TBA! means tetrabutylammonium iodide.
TFA means trifluorcacetic acid.
THF means tetrahydrofuran.
TLC means Thin Layer Chromatography.
TMS means trimethylsilyl. '
TMSClmeans irimethylsityl clloride,
“Tosyl” means toluene sulfonyl.
"Patient” includes both human and animals,
*Mammal” means humans and other mammalian animals.
Portions of chemical formulae enclosed in parentheses and/or brackets
denote pendant groups. For example, -C(O); refers to a carbonyl group (i.e.,
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~C—), -N(alkyl)- refers to a divalent amine group with a pendant alkyl group
JOCH;
?lkyl

(i.e., —N~—) and --C(=NOCH,)-CHs refers to —f'J‘I-CHs )

“Alkyl means an aliphatic hydrocarbon group, which may be straight or
branched and ‘c'omprising about 1 to about 20 carbon atotns in the chain.
Preferred alkyl groups contain about 1 to about 12 carbon atoms in the chain.
More preferred alkyl groups contain about 1 to about 8 carbon atoms in the

' chain. Branched mean that one or more lower alkyl groups such as methyl,
ethyl or propyl, are attached to a linear alkyl chain. "Lower alkyl” méans a
group having about 1 to about 8 carbon atoms in the chain that may be
straight or branched. The term "substituted alkyl" means that the alkyl group
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of halo, alkyl, aryl, cycloal'kfrl, cyano, hydroxy, alkoky, alkylthio,
amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl},, carboxy and --C(O)Q-alkyl. Non-
limiting examples of suitable alkyl groups include methyl, ethyl, n-propyl,
isopr.opyl and t-butyl. '

“Alkylene® means a divalent aliphatic hydrocarbon group, which may be
straight or branched and cémprising about 1 to-about 20 carbon atoms in the
chain, Preferred alkylene groups contain about 1 to about 12 carbon atoms in
the chain. More preferred alkyl groups contain about 1 to about 6 carbon -
atoms in the chain. Non-limiting examples of an alkylene group in_élude
methylene (L.e., -CHz-} and ethylldene (-CHzCHz- or --CH(CHa)-).

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and
comprisfng about 2 to about 15 carbon atoms in the chain. Preferred alkenyi
groups have about 2 to about 12 carbon atoms in the chain; and mc;re
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
atoms in the chain, which may be straight or branched. The term “alkenyl‘;
in_cludes substituted alkenyl whioh means that the alkeny! group may be
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substituted by one or more substituents which may be the same or different,
each substituent being independently selected from the group consisting of
halo, alkyl. aryl, cycloalkyl, cyano, alkoxy and --S(alkyl}. Non-limiting examples
of suitable alkenyl groups include ethenyl (i.e., vinyl), propenyl, n-butenyl, 3-
methylbut-2-enyl, n-pentenyl, octenyl and decenyl,

"Alkyny!" means an aliphatic hydrocarbon group containing atleast one
carbon-carbon triple bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the chain. Preferred alkynyl
groups have about 2 to about 12 carbon atoms in the chain; and more
preferably about 2 to about 4 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 alkynyl chain. "Lower alkynyl" means about 2 to about 6 carbon
atoms in the chain that may be straight or branched. Non-limiting examples of
suitable alkynyl groups include ethynyl, propynyl, 2-butynyland 3-
methylbutynyl. The term "substituted alkynyl" means that the alkyny! aroup
may be substituted by one or more substituents which may be the same or
different, each substituent being independently selected from the group
consisting of alkyl, aryl and cycloalkyt,

"Aryl" means an aromatic monogyclic or multicyclic ring system

‘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
and naphihyl.

"Heteroaryl" means an aromatic monocyclic or multicyclic ring system
complising_ahout §_to.about 14 ring.atoms, preferably about 5 to about 10 ring
atori_'ts, in which one or more of the ring atoms is an element other than
carbqn, for example nitrogen, oxygen or sulfur, alone or in‘ combination.
Freferred heteroaryls contain about 5§ to about 6 ring atoms. The "heteroaryl™
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 correspondiné N-oxide. Non-
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still an additional enbodinment, the present invention is directed to
a nethod of treating a disease (or disorder or condition) in a
patient in need of such treatnent, wherein the disease is selected
fromthe group consisting of: (1) respiratory diseases (e.g., chronic
| ung di sease, bronchitis, pneunonia, asthma, allergy, cough and
bronchospasm, (2) inflamuatory di seases (e.g., arthritis and
psoriasis), (3) skin disorders (e.g., atopic dermatitis and contact
S5dermatitis), (4) ophniayeeimgeca sudaohetemwanylsdnaiude pyedyl, rp'yteiz:inyl Ooaiydr

hypertension and cat ?{&8 ﬁ}ﬂmﬁﬁ%l ﬁ@ﬂfgﬁ@l}mrﬂﬁﬁ §ub§}ffﬁfeﬁrayﬁ9 ; Is%nglyl

such as depressions , anx
general anxiety, soclsathiazalyl, exazob’hdh!wm Oylamdylem;azan)&wdelwbpyrapblwbl as

S *Gepancince. sy BILER RGeSy, ko bk pbi i sy
(8) nociception, $9) OEQ%H-G@IC@ZOU Reakyridiow imigrapi@si-ithizzolyh benZOfUFazaﬂY
indolyi, azalndglyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl,
thienopyridyl, quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl,
isoquinalinyl, benzoazalndolyl, 1,2 4-triazinyl, benzothiazolyl, tetrazolyl and
. the like. The term “hetercaryl” also refers to partially saturated heteroaryl
10 moieties such as, for example, tetrahydroisoquinolyl, tetrahydroquinolyl and
the like.

"Aralkyl" or "arylalkyl” means an aryl-alkyl- group in which the aryl and
alkyl are as previously described. Preferred aralkyls comprise a lower alkyl
group. Non-limiting examples of suitable aralkyl groups include benzyl, 2-

15 phenethyland naphthalenylmethyl. The bond to the parent moiety is through
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
noR-limiting example of a suitable a[kylaryl group is tolyl. The bond to the ~

20 parentmoiety is through the aryl. l

"Cycloalkyl" means a non-aromatic mono- or multicyelic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10
carbon atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring
atoms. The cycloalkyl 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 suissble monocyclic cycloalkyls include
cyclopropyl, cyclopentyl, cyclohexyl, cycloheptyl and the like. Non-limiting
examples of suitable multicyclic cycloalkyls include 4-decalinyl, norbornyl,
adamantyl and the like, as well as pattially saturated species such as, for

30 example, indanyl, tetrahydronaphthyf and the liks..

“Cycloalkylene” means a divalent cycioalkyl ring system, comprising
about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkylene rings contain abdut 5 to about 7 ring atoms.
The cycloalkylerne can be optionally substituted with one or more "ring system
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Al zhei ner' s di sease, (12) AIDS rel ated denentia, (13) Towne's

di sease, (14) stress related disorders (e.g., post traumatic stress
di sorder), (15) obsessive/conpul sive disorders, (16) eating disorders
(e.g., bulima, anorexia nervosa and binge eating), (17) sleep

di sorders, (18) mania, (19) 15prenenstrual syndronme, (20)
gastrointestinal disorders (e.g., irritable bowel syndrone, Crohn's
di sease, colitis, and enesis), (21) atherosclerosis, (22) fibrosing
di sorders.(e.g., pulnmonary fibrosis), (23) obesity, (24) Type

di abet es, (25) paisubsiihentgdvhiihonathe the came of difierantaeitbare asylefinesabove.
m gr ai nes, neurop Lo i a'ilf!q’e f pai n
syndrones), (26) ??)JH @?:g%%an%ﬁéfsgﬁﬁ%%?ﬁgﬂﬁc I%orden(rég ri(?:ﬂ.ld%s
interstitial cystitis and- urln cllgc i nggce), (27) enesis (e.g
chenot her apy- i nduc cigpl ati doxor ubi ci n, and
taxane), radiati On?@loér%gggne Bt i o?‘m ckness Lt hanol -induced, and
post operative nausea éliajbgﬁonmeansgyortmdthQ&) bmmarlodmaﬂ?re&amg
admi ni stering t |

(e.g., one) cotrrr).réott?%g)ggﬁé TJI—'%%D% ?ﬁl&?'%ad nﬁ%&‘?ﬁﬁ%gﬂaﬂ aﬁ't?/r g%}éltespg &g\"t%é
salt and/ or. sol vatgeoupsde.gohaalkyl groups) rsiers tb geavpa dubistitubedhwitteonsoatinmeat |
the present i nventﬂuglrhe! Ehlgl'u{eeﬁltoﬁﬂ\et anﬁ’or%’&uq@glofﬁg treating a di sease
(or disorder or con in need of such treatnent,
wherein the di sease i s Riw ¥eteays P@w&t‘mewbwhﬁmtﬂtﬁwdé@ an gymatic
respiratory di seagefo- §roﬂ1aftrc ﬁﬁ’dJ%R)em IARIERP b%pl@'?éﬁlé‘ée\éen%&i%ib%

bi pol ar disorder, alcohol dependence, psychoactive substance abuse,
noci cepti on, 99y c Rydregen %’E:WH'BB ﬁ¥5é‘1°'ﬂ‘aq'"% Fifsé%% syhslivenlg mavdhs the same of

obsessi ve/ conpu s iffereiht, 2AEKIBSing huépdﬁuamly%@léé@! FRMAE YRRP coRdistHg of
eating, sleep di so[kder nst r

gast r oi nt esti nal ¥'0?'E%‘?y§ %M’S% eiFary P@'Wxé‘gylaﬁ%ﬁﬁr@'k’(’e g.
hegdaﬁhes such aseteraadalkewy, hﬂetmqmgnylpalh&hmeromshsaqlrexﬁhy&rexywyh

and chronic pain g er dis enito rlnary

di sorders, enesis Eﬁ%’% 2‘35 arQ 8&1)?&% hod Qﬁl ﬁ“rg é'laf'?iﬁ 8x¥ he pati ent
an effective aﬁouakoxyfcam:nyImﬂoxmamonﬂmdwcmbomralhylsalfbnmrar)elsulfonyl
pharmaceutically g t@&%ﬂﬁﬁ%ﬂ?ﬁﬁ a'ﬁo?ltﬁioaéﬂﬂ{h%r hétQ o\é tﬁhot Q‘éfkg%o i s In

still an addltlona

directed to a net hefer Q?fa”‘EYﬂtblai"?Yﬁﬁa'éyfdﬁga%lqalw dﬂsb’r%r“'&r -eEht-NHan)
wherein there.is f@@l\lﬂ%ﬂ%ﬁy@"Y \%ﬂk%mﬂﬂlmﬁtﬁﬂ(%@?r?ﬁ'zﬂgoyhrﬁ

patient in need of_ suc mnlsterlngtothe

tre : risin
patient an effectT%Ngﬁ\ﬁhwpe@f"\éﬁa"fdﬁlcégg?”ﬁf@"@o?fﬁ BRIt epd B nul a |
0[ ?I phar rrgge?ol CmFéWerﬂéﬁt@Fﬁe&i&{e@{&ﬂi the @rumb@bnﬁgﬂng?& ﬁydrbigﬁrﬁﬁlkyl A,
sti an additiona me se nveption also is
directed to a net%&oa@‘gp %a&ﬂf“ﬁb ﬂ@{%ﬁge ﬂ'ﬁ?@é‘i"gm may &lsg MeRo R 2aals ons,
anxi eti es, cough moigtyahich simuttdrnedusly sptades swo avallabiahydeogensionneed of
such treatnent 15 rLn | nt. .an
ef fecti ve anount %‘fjgéz;gf)'{ +%I§s atg'ﬁ'gl(oéoﬁ)%n%&oﬁa%g ﬁﬁ? p%gﬁ,terg Examples of
phar maceut i cal | y sucbeptiatybee rathylemndioxy; etbplenediexyt 12{Cglk- and the like which
still an addi bkO i MBOLae fREy PSS sent I nvention also is’

directed to a rre?%hﬁ- treat| ng enesi's, depre55| on, anxiety and
cough in a patient in 20 need @fGQsuch treat nent om si ng

adm nistering to the patient a ectrYe~anpunt of L&k, | east one
conpound of Fornmula I or a phar uti[‘; acacn%pta

salt and/or
sol vate t hereof . _
' "Heterocycloalkyl® means & non-aromatic saturated monocyclic or

multicyclic ring system comprising about 3 to about 10 ring atoms, preferably
about § 1o about 10 ring atoms, in which one or more of the atoms in the ring

30 systemis an element other than carbon, for example nitrogen, oxygen or
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In still an additional enbodinent, the present invention also is
directed .to a nethod for antagonizing an effect of a Substance P at
a neurokinin-1 25 receptor site hi a patient in need of such
treatment, conprising admnistering to the patient at |east one
conpound of Forrmula | or a pharmaceutically acceptable salt and/or
solvate thereof. In still an additional enbodi nent, the present
invention also is directed to a nethod for the bl ockade of NIC
receptors in a patfenslonsmorieesmbifativonCTheBdarkmeaidjgeait oxggmandSir sgfur

phar mmoeut | oat |y “SoBuRPaT B wdhod §Rn, Paaro e BcRatyR SHtah dpffs - °
still an additi otabbotBoidg atonts, TheFefiv azseota arrthie béfornthe heterdcygcloalkyl
directed to a ne r L i i i

pat Fent i n neec e @%ﬁéﬁ?*ﬁé%@%%ﬁﬁﬁ@%fﬁéxg%%ﬁ%@ eéﬁﬁ?’eg%%"ﬁ%v
patient an ef Becid presentes atringatopnanyelNHiroa betermepeiealtsring may berpiegent or
a pharnaceuti cal 1 1 OfnTi ‘
conbi nation wit hkﬁﬁeﬁﬁggﬁﬁv%cg%gﬁﬁés%hiﬁoNr{BIer'r yag%% e(g?ﬂgg% t
agents and/ or onén®heriseiesughprotegtedifuncfiona) areups arerplap ganpidered aad iof thisnal
embodi ment, the puERRRAL Tﬁ@Né?Q%bﬁ(fjbaﬁb!%%n'b% oggc?r%gﬁ Sfhshruted By JnebP AR

treating an NKi receptor nediate i sease I sorder or condition)

in a patient in.id@eYsemsyeitignis whichimaydi®ihe 83me cudiverailsend #RgGst o

the patient ap ehémelinérin TAERlro§én SHRIFGTatdR bethe PERAMPEISaIRN cawberul a |
or a pharmaceutically acceﬁpt abl e salt and/or solvate thereof,. in

conbi nat i on wi t hORYPNENY Rddizegdo HiesqHEsRANdipg A-Q5idenBraxidear &¢t-fipxide. Non-
sg (r]I ot oni nI r elrJrgt Gal!ﬁﬂitih@bké??]ﬁlﬁﬁsﬂ;ﬁﬁieﬁﬁahﬁwic hetenlncyclb_ﬂk)‘iltrihbd in@l[]cclje

addi ti onal enbodi e t he. present i nventi o SO IS rected.ro, a
rethod of ¢ reat | PR eRSidBi BRBpRY L mRiRspi iicmergoelah PiseSidrEy o
such treat ment codplioxanylgtetshydroferamyl,itetcahlydrothivphpayl, lactémalactend, @ad thee
anount of ONgg Or pJzor e conmpounds of Formula |I or a pharnaceutically
acceptabl e sa?t and/or 15 solvate thereof, in conbination wth an

ef fective anmpunt of drebodd bampteddhatérchetero-atem oerdaining ring pysigves of this
inhibitors. In yﬁaerﬂmnﬁﬂ&bfawﬁ@hyo%x@rgbmncérm A5RS EdihcdnPEN] Q%
also is directed to a nethod of treating an NKi receptor nedi ate

di sease (or di sopcRerwelkasdbeigiare ey of & droupa N &atbon adiaee teanodhrsh

t r eat ment COFYpI‘iﬁjté}ga{@dﬂfrﬁﬁ§lt@-lé&§]ﬁplé‘qnﬂ{§ﬁd@e patient an effective
amount of at |east one conpound of Formula | or a pharmaceutically
accept abl e salt and/or sol vate t her eof'r" i\, conbi nation with at ' east
one therapeutic agent selected fromt 0 consi sting of: other
types of Ml sgeceptor antagonists (e.g.,gMI" receptor antagonists
ot her than those,accordi Fororul.a. | of the present.invention),
prostanoi ds, Hi ?‘%83%‘%‘%? g}tgwga'B?ﬁtlgIos?ar%%-smg?fgfa'i] 5‘r ecept or
agoni sts, dopam ne r dcbpildalsafenotet ¢hat iautmharicderorstsunh 68 demexemple, the
agoni sts, endot r]%ijetﬁhsr eceptor antagoni sts, endothelin converting

enzyme inhibitors, angiotensin Il receptor antagonists, angiotensin
converting enzyme inhibitors, ne | metal | ggndopepti dase
| nhi bi tors, ETA antagonists, renit,id ibitorE%:Eerotonin 5- HT3

receptor antagonists (e, g" 30 onda@se r%ﬂ%l’ 5] @Qni n 5-HT20 receptor
agoni sts, nociceptin receptor agonists, glucocorticoids (e.g.,
dexanet hason?d , aréeonsidererteduivalept incerain pubadiments of Husinegntiondul at or s

and inhibitors of muAumdEg HESASIPINRYPAIRA-SIrBuPin which the alkynyl and
alkyl are as previously described. Preferred alkynylalkyls'contain a lower
alkyny! and a lower alkyl group. The bond to the parent moiety.is through the
alkyl, Non-limiting examples of suitable alkynytalky!l groups inciude

30 propargylmethyl.
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In yet an additional enbodinment, the invention also is directed to a
met hod for treating an M, nedi ated di sease (or disorder or
condition) in a patient in need of such treatnment conprising

adm nistering to the patient an effective anount of a conpound of
Formula | or a pharmaceutically 5 acceptable salt and/or solvate
thereof, in conbination with at | east one therapeutic agent selected
fromthe group consisting of: prostanoids, such as prostaglandin El;
a-adrenergi c agoni sts, such as phentol am ne nesyl ate; dopam ne

r eCﬁpt orI agoni st s, sgeéleﬁﬁrzﬁﬂﬂmaahhmeter@ﬂgiampleg@p i dvhiarmtr@gﬂm'(;ﬁdrﬁ,
such as | osartan sartan sartan, ETA.1
antagoni sta sucindARE BB R Rl RefvRRa T elPR pER AR s bR et or
ant agoni sts, suclhwarsalkyh deap aiereliimitinyekamples of swtabieapalkis grasps Inclhige .

dexanet hasone. j £l I i t i ntion
also is directed yndylme{nhg‘{,/% %WBﬁﬂﬁf@@?ﬁﬁ‘g@%@%‘%ﬁ%‘%'ﬂg“’aﬁq ngase (or
di sorder or chndhtaughlhdalkyh 15 patient in need of such treat rrent
conpri si ng adm ni st el H | 8RLnAN

| east one conpound of#l@g?%lrg 'I%e%?gdaﬁghagﬁp @%ﬁ.ﬁ%i{:ﬁﬂg@é‘&& géhéalt
and/ or sol vat e tdefinedflhei aikyd'qreptionaf therydioxtalkyhis grdfers wdoumhyt of at

Ieast one thera I
‘ot her types OfRﬁdﬁtnfrf.gceptOﬁﬁg@%ﬁ;i@%&@g&g&gﬁgﬁﬁgﬁ% ept gr 20

agoni sts, ser ot GWHR-WIreRYePdcept or ant agoni sta, serotonin 5-HT 2c
receptor agofy sts, nNOLdyP nfddh Bn HEGEHL ﬂk){lﬁﬁ@)lloﬂ:?oloé]@ @flf))ordrélﬁﬂhds and

i nhi bitors of rrultl-drug resi st ance ein 5.
addi ti onal enbodtiyihe VErQUSiOFRHPR BieA$ P&P‘ﬁ?)usiysdea?'?t@@tg@‘?%‘d@ ﬂwmamm

for treating empsdigty smmi@mr@&mh I\/Pﬁféﬂleﬂﬁcirlﬁlc@tﬁiﬂtall&ﬂér diiy. nepd  of

(23f5 f ng Ih Vter :%Hﬁ{} b rQ?ch%fes%fsmt”LlQ'a%l %Foluggmcﬁlde ?orm?l ace ﬂang propanoyl,

- at - | east - one- ceni petardyl'ohedraramdrg-0{Op graupihavhivh deudrylgablp/is ascept abl e

of at Teast Bhe FeeisphReRtbeuhi R T oaRrlbbanAP upbidiihe Ll "t
ondanset ron) andoprlimitind exasples nésuitable gonips inctbikld béreayl and 1- naphthoyt.

dexanet hasone) . 30l magtol % é(to a%@p@'%bwﬁlwﬂmﬂg' fbtrgour}lggspresent

inveritiOn also is direc Ising, In Separa

containers in apsqvwﬁuﬁaw&vgé N%Hmimamp@apf suitaplesiioxy arpuppinciude i n
conbi nation .t o iyRpixyasthdy, ﬁﬁ%@iﬁfsoﬁf@ﬂbﬂl#ﬂ b RES Thé eéndibw,sb%mor

condi tion), wherein one cont ai ner conpri ses a pharmaceuti cal

conposi ti on LonPaiely gdhrendlinestisr ¢9¥98Rount of a conpound of For mul a
Ihor a phar maﬂautl camo@cmeaﬁsaﬂﬁngm@mﬁ/mm&aé 2l grolhgragof , in a
phar maceuti ca accs rier. separate .

Bont arner compr PEIGUSH gRstred iy BlinoEams e pf titebB ARG R s v,
t her apeuti c agepherioxyanghaphiiioxgLThedmint yo the parEnainbietycia throwgh, the aiber

t her apeutic agent, %ﬁl ng 5 selected fromthe group consisting of:

SSR1s, ot her type‘éq of NI (i receptor antagonists,. prostanoids, Hl
recept or ant2égoni st sArsdkyb:etv'émeargl an araiydHx- growgmwhwhme aiebﬂrgmw is as

receptor agoni E!.tﬁnrl t
r ecegt or agt algg oﬂﬁbﬁ %ﬁ-‘ﬂﬁel N con@ee(r}tg1 Tﬁﬁ@gt\%ﬁéble%ﬂ%ﬂlﬁg}&ps
angi otensin || rnélyé'ab@nzy@m aab @'t@aPBWQPB?@ﬁ@PW dbaverd forthe paregine

i nhi bitors, 10 ﬂﬁ,;&;@lthrgg,%rﬂhgg%g &BeeLi dase inhibitors, ETA
ant agoni sts; renin 1nhi ors, serotonin 5-HT3 receptor antagonists,

serotoni n 5- HT20 r ecB8syiio” d@‘?ﬁ'\‘?@é'kylr%&'@@p'f‘|"'\’F'9he‘5%6'!‘ﬂr9’%%@dﬁ?§ts
gl ucocorti capds remb@slyué@s@ed mhmhﬁt%%xamﬁbasssmm@mm@b fgaps!l at ors

20di el tgﬁﬁo?ﬂc il metyfiio Spd B RNg. pe kB Ele thF edrenk et vd%h‘égba’% a

kit conpri sing, silifur. separ at e cont a| ners In a single package,
"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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phar maceuti cal coMpositions for use in conbination to treat
depression and/or anxiety, wherein one container conprises a

phar maceuti cal conposition conprising an effective anount of a
conmpound of Forrmula 1 or a pharmaceutically acceptable salt and/or
solvate thereof, in a pharmaceutically 20 acceptable carrier, and
wherein, a separate container conprise* a pharnaceutical conposition
conprising an anti depressant agent in a pharmaceutically acceptable
carrier, and/or V\h@P@ﬁﬁP%ﬁy@'ﬁjalﬂa‘! Baphgithip-nidie bopehin the @areat moiety is through
phar maceuti cal conp@sufaron conpri sing an antianxi ety agent in a
pharmaceutically accept‘,,abl| e carrier. 25ln still ?/et .an .
addi ti onal enbodi ment , tHelkyihidRtans ) &alh- gPeRnwhich the aralkyl group is as
- di reet ﬁd- te-a-kit prléeiami e sBidd) NS IMItAG Exdiepl af &Qﬁi&bh@rﬂ?ﬁ&?@ﬁ%pngc k
age,. pharmaceutical c itio or use in copbi nation to treat an
NGt ebent or ot amIG dhe bordhapebartrieiely e et scs

phar maceuti cal conposi t'Alkmyearbpiyl"shéms an alklit@CO-\geouptolimiting @xamples
conmpound of Formul g |. qgr 30 ar maceut.i cal | ccept.abl e salt and/or
colvate t her eof 14 shtdHie it oPROIBAGR s ePERERRPRYES

wher ei n, a separ atethogparhomd Thedopd testbs pareptnsoicty detht ough theceanpangl. t | on
conprising an SSR1 in L I I i .

In still yet an additi %ﬁ?%ﬁ@%ﬁ?‘@%@*s %%ﬁ??@g@ﬁtg?quﬁ%é}fg-ﬁr@i{t]m%%aén pl'%s
directed to a k0t afsHipablesarnvigxydarbopygeaups inctidapbénvayearbenyhand ngl e

package, pharnace %E%Bxﬁgmva\ﬁﬁ' H%dftQ{heﬁﬁﬁe‘n& ﬁo@@/&@%ﬂ?ﬁi@ﬂg b&bbhyrat

depressi on and/or anxi ety erein one container o
phar maceutical 5 conpos‘i‘f?ﬂ‘wcéfbﬁfi\ﬁl@ﬁi"@ agmraiv-ELE(Qlegrat Nan-liptiting

conmpound of For mul ampRiof & sBiftaidRaRycaRbh) gffp SRR BxyatonAMtHond
sol vate thereof, i nta Ehar maceut i cal é}{rgaccepta le carrier, and

wherein, a separat'® et mofety sthyeretbe S8 maceut i cal conposition
Cf-”ﬂi Si {19 an ﬁR{_ in ?Ailfvmngw-en&tdnetahbmylaszoepbﬁ!@bepwrfédgr?upww
sti yet an additj ona i men resept_ i nvenii,on al so i.s, .
i rectad to a kit oRg vERRGR A5 Gy Rl e TrrepEetasRardeRgasy i

package, phar macedbrioogh thesnfmglti ons for use in conbination to treat

emesi s and/or nausea, WAGL @ I'OIQSar?so%tagh-rgz??)g@l{épé.iéﬁ%sbo%dtoth]epgrent.

phar maceuti cal conposition cofiprirsin amount— o
conpound of For nulrapiaty srthepugicthersaferbeut i cal |y acceptabl e salt and/ or

sol vate theregiy In a ARALIREEBLIGBH! Meds HRRbARbEMERIHyY geg@é}‘ﬁthe

wherein, a separate contal ner, conprises a pharnmaceuti cal “conposition

conprising a ser otdgHpMAtEd plpm ip Expigeed with Asalgekandton fhedndicated group,

pha{ nmaceutical l'y %?&ﬁéﬁﬁrk&t ﬂ'lé?tﬁa"s}['gh%ld afidlé RSrmaNed&ic) uRdSAREERE g

cont ai ner conprises a pharnaceutical conpositi on conprising.a :

gl ucocorticoi d i n CACUHIHKE? f?dl?éﬁ’f%&ﬁ?‘f?@@'@b%‘?éﬂ?%‘t%rr ?%‘ﬂg ina stable

:j_n stil LI yet an addmbouwrdaCombinaubnawnsubstitienty aeenariablée atd ;ﬁmm&slbiblé i's
irected to a kit _conprising,. i.n separate.contai'ners |n.- ingle
package, phar r?gceap'p'gpgp%gqfﬁ%g?twa ﬁ"%”é gys ?fgeeoquP%H%iE*YaF%B% Gf’%'pf"r"@at

enesi s and/ or nause&tabldetneiure’ deean it @mpeondibatis seisieatly robust to survive
pharmaceutical co |t [ f i ve i

conpound of For rru[%%ﬁb@rocﬁ;lég%gg%%8ﬁ%aﬁ}9-gé%%c§%ﬂf é@[@g‘ga fo '?1'&1”' th

sol vate-thereofri hﬂfaafpﬁﬁﬂamm&fwuﬁlyam%t abl e carrier, and wherein

a separate container el%%ﬁ?gti&%ﬂﬁ'ﬁb%ﬁtﬁ%? maaad &fﬁo}%\t uBstlution SARMAL €

cont ai ner conprises dexane one.” Anot her aspect o e rnvention is
to provide a KOt eraeffiedgrovgs redicalpenmeialigfers in a singl e package,

phar maceuti cal conmpositiHe@dith fisatdtP@r "in isolated form" for a compound refers to the
physical stete 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 compotnd after _
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in conmbination to treat an Nki receptor nedi ated di sease, wherein one
cont ai ner conprises a pharmaceutical conposition conprising an
effective anount of a conpound of Formula | in a pharnmaceutically
acceptabl e carrier, and wherein, a separate container conprises a
pharmaceutical conposition conprising a therapeutic agent in a
pharmaceutically acceptable carrier, the therapeutic agent being

sel ected fromthe group consisting of: other types of N ci receptor
ant agoni sts, SSRls, dopam ne receptor agonists, serotonin 5- HT3
receptor ant agorbaiugsqbta?eed)ﬂr@niarpuﬁﬂ'idaﬁﬂepromsept mooea;esndsﬁcsibembmabept in

5 recept or agom@éuﬁ@oahw&fh%%@xé&&&.gavﬁohmfﬂc ity b Sharllehizat P

resi stance prote ere s

fol | owi ng defi nistansiagd @rmﬂmyalﬁwhblggﬁ?ﬁﬂﬂscxim F@fm‘@:bﬁ‘ﬂ@kﬁmm tenthg skilled ns.
Wien any vari ablgyopcurs nore than one tinme in any noiety, its
definition on each occurrence is independent of its 10 definition at

every ot her dtcurrenB&houshalse baroted thas ancisteresiomarithunsatisfied wdlances)

structures may QeiHésed: dRERES, Q&B&S@Q bid ?&Ié’ﬁ%‘énh Reaskifed R Rave one or
structure. These definitions aghsawﬁre gardl ess of whether a termis

used by itsel f GPOTERYEGR® HAMS ?!I’Gh%‘{ﬁﬁ!'lce?errrs unl ess ot her wi se

i an: cat e?.h Henf:e thwrg?glrﬁbgyf 13@ ) !I ﬁé}@ﬂoﬁ;@ohd}?| alg}élﬁ(-l as
wel | as e "a i 0 roxya al pa
"l koxy, * etc. AElerRAb=esipied %@@X%Per l s gt d. Boc

means t - but oy C@xb@aasly deﬂﬁlédﬁm&t i@uhuérstoaﬂthalﬁthe@dstaﬁutmb&af@bsntuents
}Dﬁf tc;-f'zir %: lé?ggll_ ). @]ans etﬂaf{gmagb\ﬁ@ﬁ ar?c?e%lbo g%gﬁgis‘irllg Sontitions.
di i sopropyl et hyIThasnfaeexampleﬁ)pﬁenybamgsstﬂsmbymth&I"rsabétﬂimntmerméns
et ! P oo S EBAAS AL AR G
a pyridinyl ring substituted with "n" substituents has a number of substituents
15 ranging from O to 4.

When a functional group ina 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 wil be recoénized by those with ordinary skill-in the art as

20  well as by reference to standard texthooks suchas, for example, T. W.
Greetie et al, Protective Groups in Organic Synthesis (1991}, Wiley, New
York, herein incorporated by reference.

When any variable (e.g., aryl, heterocycloalkyl, R?, etc.) oceurs more

than one time in any constituent or in Formuta t, its definition on each
25 oceurrence is independent of its definition at every. other occurrence.

As nised herein,_the.tern "camposition”.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 specifisd amounts. .

30 “Alkylheteroaryl” means an alkyl group attached to a parent moiety via
a .hett_aroaryl group.

“Alkylsulfinyl” means an alky!l-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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30Et neans et hyl EDC neans

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de. FAR
nmeans fast atom bonbardnent. HOTs neans p-tol uene sul fonic acid.
HATU nmeans 0-(7-azabenzotriazol-1-y1)-N, N, N1, N1-

t et r amet hyl ur oni unhexaf | uor ophosphate. HPLC means Hi gh Performance
Li qui d Chromat ography. FIRMS neans high resol ution nmass spectroscopy.
5LCMS neans |iquid chromat ooraphy/ nass spectroscopy Li HVDS Means

l'i t hi um hexamet hyl di sidraikerie mddns ﬁﬁ@ﬂﬁalﬁ@iyh)@nup%%cﬁmyllmﬂ h&@ﬁ}l
b RO PR T MO T R R
(or I'PA or iPA) geapnN mxsmﬁlﬂmg)@mplekWRItSbm&ngrbubmnMe 2

bvicP moans. ( bendst pIengiend 2y ERR e e 1Y BtRa g ReeaiBiftys trouon
hexaf | uor ophoSphtealkeR¥l. or rt means room t errper ature.

“Aralkylthio” means an aralkyl-S- group in which fhe aralkyl groupis as
previously described. Non-limiting example of a suitﬁbie aralkylthiogroup is
benzylthio. The bond to the parent moiety is through the sulfur.

"Aryloxycérbonyl' means an aryl-0-C(0)- group. Non-limiting examples -

10  of suitable aryloxycarbonyl groups include phenokycarbonyl and
naphthoxycarbonyl. The bond to the parentmoiety is through the carbonyl.

*Arylsulfinyl" means an aryl-S(O)- group. Non-limiting examples of
suitable arylsulfinyl groups include phenylsuifinyl and naphthylsulfinyl. The
bond to the parent moiety is through the sulfinyi.

15 . A carbamate group means a —0-C(0)-N(alkyl or'aryl)-'group, and a
urea group means a —~N{alkyl or aryl})-C({0)-N(alkyl or aryi)- group.
Rebresentative carbamate and urea groups may include the following:

Msﬂ Hsc N H%T

Hacg\oJ\« T Nl Q\/OTN L H 307/01,:3,.{
. Hsc/(j;\;-?Hs HaC

20 “Cycloalkenyl” means a non-aromatic mono or multfcyclic ring system
comprising-about.3-to-about-10-carbon.atoms, preferably about 5 to about 10
carbon atoms, which contains at least one carbon-car.bon double bond.
Preferred cycloalkenyl rings contain about 5 to about 7 ring atoms, The

' cycloalkenyt can be optionally substituted with one or more "ring system '

25  substituents” which may be #he same or different, and are as defined above.
Non-limiting examples of suitable monocyclic cycloalkenyls include
cyciopentenyl, cyclohexenyl, cycloheptenyl, and the like. Non-limiting example
of a suitable multicyclic cycloalkenyl Is norbomylenyl.
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20TBAF neans tetrabutyl ammoni um fl uori de. TSAI neans
tetrabutyl ammoni um i odi de. TFA neans trifluoroacetic acid. THF neans
tetrahydrofuran. TLC neans Thin Layer Chromatography. 25TMS neans

trimethylsilyl. IMSCl-nmeans-tr.inethylsilytchloride. "Tosyr neans
tol uene sulfonyl. "Patient includes both human and aninmals. ' Manmal "
means humans and ot her mammal i an ani mals. 30 Portions of

chem cal fornul ae encl osed in parentheses and/or brackets denote
pendant groups. For exanple, -C(0)- refers to a carbonyl group (i.
O 1l -NCalkyl)- refer sCydoai(ydhnvmi"mManaany@oaywbgrpup\asﬂefmepdaamﬁttaahdycyl

group , OCH3 al kyI (the ﬁarem ﬂéta?'ﬂg%#'ba‘c"'"g&ﬁ%ggm% refers to -c-cH3

"Al kyl" nmeans an a Wwhi ch nay be straight
or branched and Corrp"@ydmaﬂqimmmrbbnyl’bmammcmﬁb alled broap attechedimat he

chai n. nitrogen atom, which is attached to a carbony! group; the whole may be
5 referred to as a substituted amide.

“Heteroalkyl” means an alky] as defined herein, in which at least one
the atoms is an element other than carbon, for example nitrogén, oxygen or
sulfur, alone or in combination.

“Heteroaralkeny!” means a heteroaryl-alkeriyl- group in which the

10 heteroaryl and alkenyl are as previously described. Preferred heteroaralkenyls
contain a lower alkenyl group. Non-limitlné examples of suitable
heteroaralkenyl groups include 2-(pyrid-3-yljethenyl and 2-(gquinolin-3-
yljethenyl. The bond to the parent moiety is through the alkenyl.

“Heteroaralkyl® means a heteroaryl-alky!- group in which the heteroaryl

15- and alky! are as previously described. Preferred heteroai'alkyls contain a
lower alkyl group. Non-limiting examplés of suitable aralkyi grotps include
pyridylmethyl, 2-{furan-3-yl)ethyl and quinolin-3-ylimethyl. The bond to the
parent maoiety is through the alkyl.

“Heteroarakylthio” means a heteroaryl-alkyl-S group wherein the group

20 is attached to the parent moijety through the sulfur. _

“Heteroarylsulfinyl” means a heteroaryi-S{Q}- group whérein the
heteroaryl is as defined herein and the heteroarylsulfinyl group is attached to
the‘parent moiety through the sulfinyl,

“Heteroarylsulfonyl” means a heteroaryl-8(Q5) - group wherein the

25 heteroaryl is as defined herein and the heteroarylsulfonyl group is attached to
the-parent-moiety-through-the .sulfony).- ' '

' “Heteroaryithio” means a heteroaryl-8- group wherein the heteroarylis |
as defined herein and the heteroarylsulfinyl group is attacﬁed tothe parent
moiety through the sulfur.

30 *Heterocycloalkenyl” meana 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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5 Preferred al kyl groups contain about Ito about 12 carbon atons in
the chain. Mire preferred al kyl groups contain about 1 to about 6
carbon atons in the chain. Branched mart that one or note | ower alkyl
groups such as nmethyl, ethyl or propyl, are attached to a |inear

al kyl chain. "Lower alkyl" nmeans a group having about 1 to about 6
carbon atonms in the chain that may be 10 straight or branched. The
term"substituted al kyl" neans that the al kyl group may be
substituted by one or nore substituents which may be the same or
different, each double bengeaicatbenmiyoperidqbiecennd] Thesearedtosad jdceotaxydan

group consisti ngaﬁlf!orrk%lfﬁnat%gwe er r,y he rlﬁ s?é?‘ﬁ W¥lre rSé’ﬁé‘t@vocﬁ(&H’l%

al koky, al kylthio, amno, - E/ _lyc oa éﬂﬁ
carboxy and - - C( Bja5.centain abqtabwo @u §fing fﬁgméxaﬁwr%f@s %ﬁ: G A %efanekw

groups include ”ﬂﬁb*h}é{erotﬁblbﬂlkenyﬂroef e meé@%t@b@asﬁd‘ﬁhrbg&ﬂbﬂgen or
mAl kyl enem neans_a di val ent al |£1Fat| C dr ocar bon_gro %é/fb
ns

strai ght or bPandfEbReRIEIREFHYS! ﬁgas%t@@ta ripggadero. dewtezewaﬁ'b@m'
in L he c[lal n. Pr leéo @;stroaduyaéulsstltma@bgb@@?n&em‘gggﬁahewsn&;eh@ ﬁﬁlét?uih 12
carbon atons in 2 erre rou nt ai
about 1 to about rﬁgé‘&"r s“&fegﬁés ?¥d°? dRyenth %Bﬁﬁgqqndff"i‘!ﬁg ‘R’pl es
(()f Cl?lg Clz%llzkyl ene %QMMermtluﬂﬁeﬁMthdeejwmﬁaHyexrdlzetf]dal;l]é cmpegdhd ngne

- or -- ans an a rocarbon
group cont ai ni ng” ’é‘? ?e(}é‘é‘ie%ﬁ%? é‘ar{qcﬁ‘a |e§°§)l %bgy REYHR may
bte strai gth:] i hbamheﬂaa::d:yamlkeﬂﬁl grompsrmcﬂudem Za,Béuttetr‘ahydnowudme 15 (t:)ar :3022
atons in the c r abou
carbon atons inq?ﬂ/edrcph ﬂ{g%@%@@e& eraﬁtaﬁéﬁ%ﬁaggtﬁt{g%out 6
carbon atons in tetndwdrmunm:dmr &nErm}idyln’éawwhtlﬁaz-md@zqhnyl,rﬁapﬁazcwmslr
al kyl groups sucl,afe [f h}ﬂh-:llmﬁlﬁlglékarﬁﬁle&St%Wébl @fa%e%?éégEIB@geM%r%ups

| i near al kenyl chain. neans car bon

30 atons in the in¢udens, 4@?“)’6@-3’?&9\%@5 difwdrpfganyldiuomdimdieatanykiged ther m
"al kenyl " i ngd udgs. Wﬁ'ﬁl‘tlﬁ%&%;ﬁé Jﬂ%’é(ﬁta!yl@hﬂhrc?@é%aﬁéﬂ%cﬁcﬁﬁlk@hﬁeny|

group may be substltuted ﬁ)r nore’ substituents which

the sanme or dif fEPYRIE, “‘B‘é@'ﬁy%‘?.fﬁgﬂ heptsry!. Heg- H@“'P%&éﬂ'@?{%?ﬁ#@a%l ected
fromthe group qm?élbmamerb@cmalkahwhgs inclvde dibydrbibbhatlyl, cyano,

al koxy and --S(a exanpl es of suitable al kenyl
groups include € W}éh‘i)?'owra@” angt"?f{)?‘ propenyl, n-butenyl, 3- 5

met hyl but - 2- enyl , -n- {Helerecyclic” Menybdmmm td@unafnqtémaryl groups dﬁthahyl
T b A e et A5 R0 R B B8t By e
conpri si ng aboutS andier Naglout inteFruptingsoserkecyshs rmswﬁéur@nbatwpnshteofemeed
al kynyl . group ﬁn,dafla t 9] £0141° rﬁzﬂad n;
and nore 10 prefsrg?%ﬁ géﬂmﬁ‘lf ‘?B&g@%’%ﬂjﬂgﬁg?bﬁogom Hleﬁ{!ﬁ chal n.
Branched neans trigynadRavedoulisraonpsihet lagh dejedalizesipl slestions, whichengy| |

ethyl or propyl 1str@Etﬁréﬁa§5Wtot83 g@eférlaﬂ?%mad foXrarbdi ibiis, e.d- 0%k
al kynyl " nmeans about t o about carbon atons in the chain that may

be straight oF @r@ﬁ%’ﬁé’ﬂ' 2\rR-PiPRRRE W 2K riperateoligy E’u?‘t%ﬁre al kynyl
groups i'ncl ude ahibyitphelingt. opynyl, 2-butynyl and 3- 15 nethyl butynyl.

The term "substituted neans at the al kynyl group npy be
subst i tuted by one © 0o Y SRS et et ity
di fferent, each tiwobgtt art amide. bei ng i ndependently sel ected. fromthe

group consisting of .ﬂé%l R%Mrllinamgaﬁ,ya%o %ldl%.lm from a particular atom

30 wherein no moiety is depicted atthe terminal ertd of the bond'indicates a
methyl group bound through that bond 1o the atom. For example:
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"Aryl".means an aromati c nonocyclic or multicyclic ring system 20
‘conprising about 6 to about 14 carbon atons, preferably about .6 to
about 10 carbon atons. The aryl group can be optionally substituted
with one or nore "ring system substituents" which nay be the sane or
different, and are as defined herein. Non-limting exanpl es of

sui tabl e aryl groups include phenyl and naphthyl. 25"Heteroaryl"
means an aromati c nonocyclic or nulticyclic ring system

conpri si ng_absaut 5 to.aboul4. r,ing. at ons, pref y about 5 to about
re of th is an el enent

10 ring atorits, in which ape,pr-
%T“e it ogen, oxy 4r, alone or

ot her than carbon, for exa
in conbination. Preferred heterfparyls contain abfut @Hso about 6 ring

atom; The "heteroaryr 30 can & opt irepiesents subd?ituted. by ohe or
more "ring system suh%ﬁéds&@@bsenmh%tmu h@utftﬁ@sp%eﬁeatie@ aglhfcﬁﬁrh

and are as defined herein, prefix aza, oxa or th ore

het eroaryl root W&ﬁﬁd%ﬁ@@tth@tﬁ"&fomﬂésﬁmoﬁF‘! et OF%%@ﬁi’"é‘itf%'Qﬁf ur

at om respect i velyjh dn§aﬂi39‘h§§ eéléno@§ |§a§shrﬂgd REHRATE tHd HkfdgRe Bbrfoatid th%
het eroaryl can be o tional %{,OXI di zed to the corresponding N oxid

Non- limting SRERPIEYISE lesqniaxtBdRgieBP8aRYI s i ncl ude pyri dyl
pyrazinyl, furanyl, Wwhheselencdtorthehuhisetos mpigtié S, substitlicigd, Pgaups or

N-substituted pyridone | soxazol yl,, isothjaz oxagzol
M ae 1 oo DS bsI N S Rhimgb G s athesiiss coligre émyiase?rqnsﬂwre
1,2, 4-thi adi azolapt, atp@asaamé‘ryrheanprymitmcmweamarryanaémersyds,chemlcally

pht haI azi nyl , 50XI n yl azo ri e

i mdazo[ 2, 1- bi t KFLY g?‘é/ and &Emzeg?rwréigh?ﬁ?‘ghﬁ' ndnabféph%pﬁqletles 1S
benzi m daonﬁI vmﬂMtbhhh@h}dw!edyaloﬁtbbsmylhlledlmrihdaztoI yl, thienopyridyl,
qui nazol i nyl, thlen l QYA r

i soqui nol i nyI benzgﬂr}zg"}’ ﬂe Jf%db%x Eﬁé{-& I'h%%%%%ﬁ{tgr%ﬁ#
tetrazol yl and eMeeriof ke pcﬁs@lqlwrsmag em&auyng &)smct@ﬂat@eo@emlstry
partially saturghbeddipieroaryl 10 noieties such as, for exarrpl e,

t et rahydr oi soqui nol yl ;| tetrahydroquinolyl and the | ke.

"Aral kyl" or "aryl al kyI means ‘an aryl -al kyl - group in which the -aryl
and al kyl are as prewviQuely described. P ed ar DB conprise a
| ower al kyl gr oup @T‘i m iieamgsoe@nypbte s| of § sui tablje ar al kyl groups

i ncl ude benﬁ% phenet hyl and naphfhal enyl rretigél The bond to
t he parent i ety isHhr ough the al kyl. "Al kylaryl" ans' an

al kyl -aryl - group i Whdn tbb steneochérhigtry mradstacivre Bmet egressiMndiemed; the
descri bed. Pref r y roup A
non-limting ex&?lyr{ﬂ'q %lf‘%ﬁé‘%uﬁv‘{"g‘ﬁ?ggﬁ”@? ﬂeqx\ﬁgd&élipés? The bond
to the 20 par eﬁermp@eys i Thuswhenghe staeeocgheplistry is not expmym |0d|bakt9dl Iha

nmeans a non-aro j bout
3 to about 10 capboneanooweke T ubliErcblibduc SATMERAR fSirdihe
atons. Pref &Pr etddicgied GEFWF'V'Wl(ﬁgs ag mﬁswierﬁrabtwma's of dlaaﬂstﬁmemramg
atoms. The cycl al kyhixBiés @f%u@f%tb%ﬁbz’n!rss(ﬂBStréée‘r'n’h@Hn%rE% FBPeRimpiE" ©
"ring 25 system substituents” which he sanme or ferent, and
are as defined above. Nom-limting exanples of suil nbl e nonocyclic
cycl oal kyl' s I nclude cycl opropyl, cyclopentyl, cyclohexyl, cycloheptyl
and the like. Non-limting eXanples of suitable nulticyclic
cydoal kyl s i ncl ude 1-decalinyl, norbonyl, adamantyl and the |ike, aS
wel |l as partially saturated species such as, for
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30 exanpl e, indanyl, tetrahydronaphthyl and the |ike..

"Cycl oal kyl ene"” nmeans a dival ent cycl oal kyl ring system conprising
about 3 to about 10 carbon atons, preferably about 5 to about 10
carbon atons. Preferred cycl oal kyl ene rings contain about 5 to about
7 ring atonms. The cycl oal kyl ene can be optionally substituted with
one or nore "ring system substituents" which nmay be the sanme or
different, and are as defined above. Non-limting exanple of suitable
nonocycHc cyci oal kyl en cl udes .S5L21SS cycl opropylene (i.e., O
“Hal ogen” neans fluoring, y¢hlQrine, bromne, or iodine. Preferred 5
hal ogens are fluorine, ChI Ox néﬂhnd

substituted groups (e. g
substituted with one or.

g ne. " Hal ogen" or "hal o"
Qups) refers to groups
chlorine, brom ne, and/or

i odi ne atoms. "R ng systemgY | t e ans a substituent attached
to an aromatic or non- 3 i i whi ch, for exanple,

repl aces an avail able 4 dr ogerCtyn t he rlng system Ring system
substituents may be the Same or different bei ng i ndependent |y

sel ected fromthe gNgup consisting of al , al kenyl, al kynyl, aryl,
het eroaryl, aral kN I kylaryl, heteroaNQI |, heteroaryl al kenyl ,

heteroarylalkynyl ﬁH’ groaryl, hydr & xyalkyl , al koxy,
aryl oxy, aralkoxy, ac royl nitr ano, oxy,

. 15al koxycar bonyl , | oxyycarb ar at kpxycag bonyl kyl sul f onyl ,
arylsulfonyl, het er Sulf on | kyl th 7 ' '

het eroaryl thl o, ar fﬁfo, odifal i &7 C oat ky€CFa

het er ocycl oal kyl , C(= , CH

- C(=NH) - NH( al kyl ), NC(0) -, Y1Y2N502: " S2NY1Y2, wherein Y1 and
V2 can be the sane Qr dlfferent and are |ndependently sel ected
fromthe group, c0@§|§ﬂ|ng of hydrogen il Ky aryl; cycloal kyl, and
aral kyl . "Ri ng sysﬁEnN' may aﬁsﬂﬂrgmﬂ? S|n%le noi ety
whi ch si nmul t aneously, ¥ o avai | abl &~y dr ogengfen -t wo
adj acent carbon atons) (one H o ach carbon) o system
Exanpl es of such noitd¥: - ne di ok)); ixy, - C(CH3) 2-

and the |ike whi ch 25« Naliho mRet ™ eg:. s ueheg: :
' CHs _

Lines drawn into the ring systems, such as, for example:
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"Het erocycl oal kyl " neans a non-aronmatic saturated nonCcyclic or

mul ticydic ring system conprising about 3 to about 10 ring atons,
preferably about 5 to about 10 ring atons, in which one or nore of
the atons in the ring 30 systemis an el enent other than carbon, for
exanpl e nitrogen, oxygen or sulfur, alone or in conbination. There
are no adj acent oxygen and/or sulfur atons present in the ring
system Preferred heterocycloal kyls contain about 5 to about 6 ring
atons. The prefix aza, oxa or thia before.,the heterocycl oal kyl root

nane nmeans that at |east a nitrogen, oxy mulfur atom
respectively 5 is present as.a ring atomfj Any- in a

het erocycl oal kyl ring may be present in otegted formsuch as,
for:example, an -N(Boc), -N(C13z), -N(Tos) oup and the like; such
protected functional giduaRsthal the Mdiate8 GRS {HARA)ERaEE ditaehed ol hy of the

I nvention. The heterqgc oal kyl can be optionally substituted by one
or nore , "ring s?&@ﬁ%b@i%@@ﬂ@?m%i ch may be the sane or

d}ffﬁreﬂt, and alre ?E P?-&Hrd@‘ébrﬂ%dlvb@éﬁftlhle caﬂhﬁpu;idéﬁﬁmeﬁhv@ﬂticﬁ'lﬁré disoat om
of the heterocycl oa c e qQptiong oxi di zed to, the

cor r espondi ng 098%@9@935?@@- 3'?'%‘?@- aqo)éwdegs em%_v ed et depptesa
exanpl es of sui t addnepoumnd they icla drudiprieeurserywticha o adnhinigisation¢d adabject,

pi peridyl, pyrrolidinyl | per.azi nyl.. orphpld nyi. thionorpholl nyl.,
Phanolt di nyl 5 ditsfiben afera 2pbigion SR DPERS S brerbln s eHR R e A
| actam | act one, compotihe ofiSdnvkila.l or a salt ardforshivafiedheveotn dtdisbussian ofi n

het er o- at om cont aj_nj i ‘ LS d.pvent

hydr oxyl groups %%@%%ﬁ%‘t@é@ﬁ igﬁg‘g%h%m\z éatgI :%-gﬂzggggé@e\f\??ﬁvdég
there are no N orSiStamol]p87)ooluns thef thelp £68 lympesmdidiies. angtier oat om

Thus, for exanpl egi, Waiak ' F
eB:oﬁeDe;%ﬂ%gedééergrﬁ gﬂg&@ de@@hﬁ(tw%ﬂ Hiwald B atdchehad

directly to carbons mar oul d al'so be' noted that
tautoneric forns Auefraadhameacenticahpsseciatiofanddiesgaraen Pregs, dolreinhioh 25
are consi dered ek yrbgotatédherbihbréterei®ObRNt s of this invention.
“Alkynylalkyl ™ means gjlé]oI\;fiallttig‘ynqg/aln.:s ‘% pﬁyslic_:al gés%%gtiénnofvgqtl:o%]pc}ung 0 |hljé)llnn elntic?nnd
15  with one or more solvent molecules. This physicél association involves '
varying degrees ¢fionic.and covalent bonding, including hydrogen bonding. In
certain instances the solvate willbe capable of isolation, for example when
one or more solvent molecules are incorporated in tha crystal lattice of the
crystallline solid. "Solvate” encor-npasses both solution-phase and isolatable
20 solvates. Non-limiting examples of suitable solvates include ethanolates,
methanolates, and the like. A “hydrate” is a solvate wherein the solvent
molecule is Hz Q.
"EffectiVe amount’ or "therapeutically effective amount” is meant to
describe an amount of compound or a composition 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 t form salts that are also within the scope
" ofthis invention, Referencetoa ¢ompound of Formula | herein is understood
to include reference to'salts thereof, uniess otherwise indicated. The term
a0 “salt(sj", 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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al kyl are as previously described. Preferred al kynyl al kyl s contain a

| ower al kynyl and a | ower al kyl group. The bond to the parent

noi ety.is through the alkyl. Non-limting exanples of suitable

al kynyl al kyl groups i nclude 30 propargyl net hyl .

"Het eroaral kyl" means a heteroaryl-al kyl- group in which the

het eroaryl and al kyl are as previously described. Preferred

het eroaral kyl s contain a | ower al kyl group. Non-limting exanpl es of

sui tabl e aral kyl groups include pyridyl nmethyl, and

qui nol i n- 3-y| rretmmmic Haee sb bratidition;t wiengegompounbofdiopmiilg [ Sonthinsbeth at he

al kyl . 1S
PRt sucll SR o otTih o oyr BB ot Ry 7 i

as previously d portion A .
preferably a | ovieeiety sigh asmnmﬁhmltﬁﬂm QQ(EWI%BC'@)TZWWWW |@ner 53“5')

hydr oxyal kyl ~gr Qhgysnd ﬂ&ﬁhé@&dﬁf@[&?&ﬂ@@%ﬁbﬁh tr@n&n?»sauﬁr-%meédwémm _
10" Acyl " neans an 'H C( L C(0)- or cycl oal roup in

whi ch” t he vard oUdagpaReYy ca&vec%@faalee(w wththﬁlpls@aa"vmee SAS t he

parent noiety i saré Brefared, élhﬂu&l@éth%ltsar@rdﬁoﬂfséﬂﬂj s&w&tr@%hﬁionn@, of
| ower al kyl. Non-| mt| ng exa f suitable ac%/]gagr oups jncl ude

fornyl, acetyl éh%l Jy be ° ey for example. byfeactipg acempounsd up i n
whi ch the aryl g?o@umau sntlaanéﬁ.o@itwaawaibasémhlab@d eth@lemuhpurtéle
parent moiety is tr rou h the carE }“‘f &lo % exar’rg es of.

sui tabl e groups ! haseng i whigh the sa Bfﬂ‘ﬂpﬁtﬁfso” an aquegys)galum
means an al kyd - Oellog&dbplyophlwfatlﬁdn the alkyl group is as - previously
descri bed. Non-limtgin l,e |talealkxy roups, i ncl ude
met hoxy, ethoxy, n-p e;'g)'?tf)ia 'cs’g%?' %‘oiy E‘deaﬁfﬁ%ff&?ﬁeef'ﬁ)ﬁlgﬁa %o the
parent 20 noi et yascwbaths, (aagdlﬂatémbenzhetesd)eylgmesulfonates bigutfatesxyorateeans
an aryl-0- grou vi ously descri bed.

By mxfheté\é‘oﬁa {‘@nﬁ{hén‘a{ti&r pém@Ho? suffondleS

Non-limting exa groups 1'ncl ude phenoxy and
napht hoxy. The bw@pmtanphr@ppaatemdrgmpeatys,|d§d¢¢W&uli@fhs.telﬂtanesuifenatgxygen.

25 " Aral kyl opy” fLﬁFﬁaﬁg ?ﬁ&g@étgbﬂa’t& glgéé[?bﬁ?\o's&é%@% ﬁemki] tés, % f.oaﬁé&“p

IS as previ ousI£ ectit |ng exarrp S‘O sui t

ar al kybxy group BH‘WP@aé‘YS@ﬁE'ﬁ‘@B@yh%ﬁ”Tm' g hydipigsétlesq enerret hoxy.
The borid to the. maﬂoﬁysthmqu»ﬁaieﬁ lbd1ateY Ghalédles eﬁéiﬁéne@mma@s, methyl

oresoum - anseBialR: SNEHp o AR i ey Pl ekl ” *°
groups incl ude ﬁeétim;liebj‘pebsmtés,es bhydriyiprapionates, ftasghdtes, tplmatéarpmrates

t t
whi chthe arl BeBlggEes SeiWenas, laftReq s B BuRRaBh itee g™ '
exanpl es of sw rebtiegned heteir) tartgﬂtaapmlocymtasdwLphemyfbnate&o(ama&nown as
napht hyl t hi o. T'ib%thféQH uh&bctan&té)é‘taﬁﬁ'{hew&.et y i s through the sulfur.

Exemplary basic salts include ammonium salts, alkali metal salts stich

as sadium, lithium, and potassium salts, alkaline earth metal salts such as
25 calcium and magnesiurh'salts, aluminum salts, zinc salts, salts with organic
bases (forexample, organic amines) such as benzathines, diethylamine,
dicyciohexylamines, hydrabaminés (formed with _
N,N-bis(dehydroabietyl)ethylenédiaminé). N-methyl-D-glucamines, .
" N-methyl-D-glucamides, t-butyl amines, piperazihe; phenylcyclohexylamine,
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), dcalkyl sulfates (e. g dimethyl, diethyl,
dibutyl, and diamyl sulfates), long chain halides (e.g. decyl, lauryl, miyristyl
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"Aral kyl thi 0" means an aral kyl-S- group in which the aral kyl group is
as previously described. Non-limting exanple of a suitable

aral kylthio group is 5 benzylthio, The bond to the patentnoiety is

t hrough the sul fur. "Al koxycarbonyl" neans an al kyl - G- 00- group.
Non-limting exanples of suitable al koxycarbonyl groups include

met hoxycar bonyl and et hoxycar bonyl. The bond to the parent noiety is
through the carbonyl. "Atyl oxycarbonyl” means an aryl-O C(0)- group.

Nﬁn limti Bg e?a%h@Steﬁﬁlﬂﬂorﬁéb tbabahiaesade H@dﬁ&@sa,rd@fmhamreelwg l{d’r\ﬁ}l@nﬁl@
phenoxycarbonyl an e,_bon 0 aren
Py oy PRI bromess aRd Biets, Aoie bafithes stk oherdl ©

ar a: tyl OCE) 0) - lgb&&ﬁﬁeréﬂlﬁhblﬁ?ﬂth@fc&ﬂzﬁmbia:hafl_mhacww%lg:lka‘ul salts from
ar a oxycar pony I QuU 1S y4 oX NoN . e on n
R o P Bkt Por PR B SERL A 5 O e ok BRarkE. B
al kyl - S(02) - gboupergered bk Howgdal gf BomBiasausical ISoacas(1947) 68(1) hel9aPkGould,

group is |ower al kxg,?atﬂ%}EJ‘PBthatnﬂaéé}ﬁcsof‘}ﬁ@é}F)Sg%%ﬁ" An%lew%%ﬁgi yich

sul fonyl . neans an
the parent. noi et fraclca Wrﬂd@@ma’ Béergigly (3896), Acaiemic lP@sanEyuM,l i t'ﬂued

means that one or opficg B¢ (IRAREH egatdnms%ﬁwmsgﬁtg oB1C. Sl aced

with a seleciion grou rovi

desi gnat ed at oni sweksitaiiand £ Heissjch fakly Carilie @xv\@rm% (Eﬁii hﬁiﬁﬁ@’%ﬂ%@é i s
not exceeded, 1@“dPhé}ﬁiacéd?i%aﬁ&bh‘@tPrbbEm&”Sé!@@t}éhtém‘ s (BbaPhe gagpeund.

Conbi nations of substltuents and/or variables are perm55| ble 25 only
i f such conbinati B ape &pphied Gregiisiey ep-Adthddlirash obyhiciuigincorrasptpdund:

or "stabl e structpdrgin byseféRagd, a conmpound that is sufficiently robust
to survive isofation.tqQ a ucg(;ul de ee Ohﬁ urlt froma reactio

mi xture, and formul at FOFUPHAGH sitsen e dgsadeoh awm'ca"v
TEe term"” Op]E i onaédcyptsubshlrr%wrtmdfhersemfﬂﬁmm&bn smdaatahdwanmswsmtb

t he 30 speci rou i cal s or Leties. The .term

5ol at ef or 161 i egtadetEt euiety B naReStarBEtine pusseOfng fheounds
physi cal. Siete offoswrpb&eenﬁmariweaﬁmrer being isolated froma synthetic

process or natural E?a&?of?ﬁds%?ﬁ@ n‘ﬂ% i é?@ sta,?éa%glg{xtﬁs Inﬁentoﬁh%}s tr%k’édfﬂh%?

or "in purified fornt a conpoun ers'to
sai d conpound af texistin theistagtpmssic fermdipr pxample aﬁmaﬂmdmr igvnqrteark Al or

processes descri bggh BRkdhaticTbmdré cdﬁ'ﬂé}ﬂﬁlaﬁag hbidfh SPdrl SidhSplebsn, 10

sufficient purity to be characterizable by standard anal yti cal :
t echni ques ded%riiBeMieerein or well known to the skilled artisan. 5It

shoul d al so be not ed’ phginorRit iBRissTaRE MpoLide dfFeahila i, izad oy dkeares
solvates, and/or prodrugs thereof, are intended to be included in the present
invention. '
All sterecisomers (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 s'aluates.ﬂf.the.brodrugs),
such as those which may exist due to asymmetric carbons onh various
substituents, including enantiomeric forms (which may existeven in the
absence of asymmetric carbons), rotameric forms, atropisomers, aﬁd

30 - diastereomeric forms, are contemiplated within the scope of this invention,
individual stereocisomers of the compounds 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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in the text; schenmes, exanples and Tables herein is assuned to have
one or, nore hydrogen atons to satisfy the val ences. Wien a ring
system (e.g., cycloal kyl, heterocycloaikyl, aryl, or heteroaryl) Is
substituted with a nunber of substituents varying within an 10
expressly defined range, it is understood that the total nunber of
substituents does not exceed the normal avail abl e val enci es under the
exi sting conditions. Thus, for exanple, a phenyl ring substituted
with "n" substituents (where "n" ranges fromO to 5) can have 0 to 5
substituents, whdydksURAG $87dREspmimeodationsit The yserdf thertgims 'lsalt), "solvate”
substituted wthein. Su ' : St r ' 5
ranging fromoO top@.dm'a gﬁaﬂk3ﬁ§ﬁ§2ﬂ?§%???§ﬁ§?agggﬁimgﬁggkﬁgaﬁ§ﬂﬁd IS
termed " pr ot ect edrodrethplengalinmers. istareqisnmeass 6RIpMPERS, {aptomess faaematesman t o
precl ude undesi r eghpiigheor HRARYANBRScRhpdulEs. PAOESRIREY, SkdrpdiRRubd§3,
conmpound i s subjected to a reaction. Suitable protecting groups wll
be recognizedﬁn/ﬁ4ﬁﬁh with ordinary skill.in the art as 20 well as

b%/ ;ef gr e?cet_to Sgﬂnd%ﬁpb%sb@?bﬁmﬂélp:{iﬁéﬁectib@éntﬁ efitha NKGFe Sr,k
eta), Protective ups | ani c nt hesi s, e w York,
herei n i ncor por a@BﬂgB‘iﬁ ?%%%e%’b‘éﬁ e"!d%%qﬁ’“%lﬁ@ ' ’15?9"&’5%38‘3%/%5 the Qﬁw ,

het er ocycl oal kyl redsptor §ite; apd thersfdre, daprbe usemNin eastirg diseakes, dd¥rders, or
constituent or in chlr@?lula |, its defi g)tl'bon on e@ﬁh 25 occurrence i s
i ndependent of i 8" Pﬁf“‘ﬁ?gr?ra?gr@\’f”é?‘{).y £ AU RLINT PRI _
As_used_ti erdionrt bef | hesh vifrorbd & wivd kg BKE aod MKcaotnBlessf the poroplauntis
conprising the s 1t ingredients.in the s LI anounts., as
Wil ae any. proddcrorimfidcanBE SREERhE blvaBs BBFNi oA hedy, Sen
conbi nati on of t beadesdrtheaidhbiltyfodhibittbes adtmity tfehs K cagdnisd Salmdanted.
30gAl kyl het er oar y|.- ; : A6 ; ; Lety
via a heteroaryl ﬂé? Bﬁ%m%m'&{iﬁvﬁ@ﬁh% 9?‘@%&%&&2%@3?@%@?5@%#

group. Pref er r edthgrregest efreaximes speaifioftinding (MeB"a R 1 08fkodpe percerh

al kyl.- The band g b 8efiib®YihdfRiiGhiNg biuatin, Mghbid 'Vaﬁn@%ﬂrééaﬁ{s- - 36 -
"Aral kenyr means_an aryl-al kenyl - group in which the aryl and al kenyl
are as previ ousl| ylisregrationsper piwtesy r ed aral kenyl s contain a | ower

al kenyl group. N on-| i ting ofarRAeNneSdth ofishiddBlicoiddingh keny!  groups
i ncl ude 2- phenethM$p= ap%ng%rw;?i( e .p% e _"?b & 19@r ent
noi ety is through 5the alRERCE DA~ f9epReclr 899 ans an .
aral kyl - S- group+ i . I | i o
descr i bed. Non | T ecHak ikl S Gh) (e coRlbBlf ArBadiS RO IR o biaing
benzyl t hi 0. The isdmehusedtdeetpamiesman imbibitioy constant ('Bligisingtbe ShangiPrusoff
20 equation, ‘
In vivo activity may be measured by inhlbition of an agonist-induced
foot tapping in a gerbil, as described in Science, 281, 1640-1695 (1998),

which is herein incorporated by reference in its-entirety, it will be recognized

that compounds of Formula | can exhibit NKy antagonist activities of varying
25 ‘dé'gl%‘éST‘FbTihstaﬁc'é‘;‘ceﬂain'ct:in'p'ounds'C‘an‘exhibit'stronger NK4

aniegonist activities than others, _ .

The compounds of the present invention exhibit potent affinities for the

NK+ receptof as measured by K; values (in nM). 'Th'e activities (potencies) for

the compounds of the invention are determined by measuriné 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 NKj{ éverage K; values for compounds of Formula | generally range from
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"Aryl oxycarbonyr nmeans an aryl-O C(0)- group. Non-limting exanpl es
10 of suitable aryl oxycarbonyl groups include phenoxycarbonyl and
napht hoxycar bonyl. The bond to the parent noiety is through the

car bonyl . "Aryl sul finyr neans an aryl-S(0)- group. Non-limting
exanpl es of suitable arylsulfinyl groups include phenylsulfinyl and
napht hyl sul finyl. The bond to the parent noiety is through the

sul finyl. 15A carbamate group neans a.--0-C(0)-N(al kyl or

aryl)-.group, ang ¢ M1gSalsip 00 TRA fé\rabuwf?énkxéom 13HW o) atfsliChoolar! k|
or aryl) group. Representative carbanmate and urea groups nay I nclude

the fol l owing:  Withygluesof Gem ﬁwp1mmoatwa¢'aaﬁtor%prﬁtﬁﬁr@doﬁven

mul ticyclic ring nﬁdfébﬁéﬁrréwraabm&m% ﬁmgtav%rég@-l@m&so?ﬂoﬁ% bamabons,
pr ef erabl y about

car bon which contains at | east
one car bon-car boﬁga %?‘Héﬁ‘%&(ﬁeﬁ‘?pé?’r %ap%%}%'va%ﬂf%mom%@%s ﬁt’”‘éﬁ‘n
about 5 to abaut a%erragég.\aiimmffra’rh@ 1Ciyie kst deeNyiM, &R8n bﬂr@éﬁﬁe@uﬁl@,ﬂ

bstituted th t 2 ts
TR R e R R e
exanpl es of suit aM. e(:wmpsmmy@ialgcmytz ma|1lsem/|29 23)eb.81k 42 yaridaeseeny |

| oh I h t
Ui tabl o mil {1 cydPPE Taparei R Inbe oep el st 30 W o, ©
"Cycl oal kyl am no'0.1r@dns0.42 6yid) 0)54 I0y28, gnabQupp2 akl. defined herein att ached
t 0 the par ent m)' et yoél&flﬁ’&fﬂgs thﬂé %B@gﬁl ?%‘nFmber of utlllt es. Fﬁr IHstgnce,

" Cycl oal kyl am nocarb means {Fac
nitrogen atom \Mhedhvangvmr@nﬂwe@s ‘F'é\‘ﬂ ke t@aﬁbéﬁgﬂta@n@mf netewkipiiol e nay

be 5 referred tor&enfys HQ[%EUIWHT x AIEEGBrs i ina mamm hagkfimaEaRs an

al kyl as defi ned rel n, in east one t atons 1S an
el ement ot her t havetsHieyamy bﬁdwefélk'arw@grﬁndmﬁwlmgwg&m%e okq varighy of

al one or in Conbhﬁ?ﬁnhfﬂiﬁn (hdﬁ%@n@%ﬁﬁia‘ﬂ%‘ﬁé&ase%%%p@snologwaldlsorders
heteroaryl al ken ch the 10 heteroar

whi
as previ ousl ﬂ5deé s?tg@a ?’R@F"é?ﬁeﬁﬁﬂ apefignt fupegd R’éﬁ%%’%ﬁ?% wh %[‘%6
al kenyl group. NaBeigerstitesigre@siotiet &dmahe Goup a&is&tuhgber(gaéedn’awl

| ude 2- d, 2-
Bond to the par eHEEHREEdE 3 Frbd L5 YieRHS bty prédhotia, W eray, ™"

cough and bronchospasm), (2) inflammatory diseases (e.g., arthrl'tis and

ar e

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

20 (4) ophthalmologic disorders (e.g., retinitis, ocular 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 disoders), phobias (e.g., social phobia), aﬁd bipolar disorder, (6)
addictions (e.g., alcohol dependénce'and psychoactive substance abuse), (7)

25 epilepsy, '(8) nociception, (9)psychosis, (10) schizophrenia, (11)
Alzheimer's.disease, . (12) AlDs related. dementia, (13) Towne's disease, .
(14) stress related disorders (e.g., post traumatic stress disorder), (15)
obéessivefcompulsive disorders, (16) eating disorders (e.é., bulimia, ancrexia
nervosa and binge eating), (17) sleep disorders, (18) mania, (19)

30 premenstrual syndrome, (20) gastrci-ntestinal disorders (e.q., irritable bowel
syndrome, Crohn’s disease, colitis, and emeéis). (21) atherosclerosis, (22)
fibrosing disorders (e.g., pulmonary fibrosis), (23) obesity, (24) Type Il
diabetes, (25} pain related disorders (e.g., headaches, such as migraines,
neuropathic pain, post-operative pain, and chronic pain s'yndromes), (26')
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"Het eroaral kyl" nmeans a heteroaryl-al kyl- group in which the
heteroaryl 15 and al kyl are as previously described. Preferred

het eroaral kyl s contain a | ower al kyl group. Non-limting exanpl es of
sui tabl e aral kyl groups include pyridylnethyl, 2-(furan-3-yl)ethyl
and quinolin-3-ylnmethyl. The bond to the parent noiety is through the
al kyl , "Hat er oar al kyl t hi 0" means a heteroaryl-al kyl -S
group wherein the group 20 is attached to the parent noi ety through
the sul fur. ' era | sul.finyr mean . te oar yl -.S( Q) -

o oup wher ei n_ ¢ hilediey B BoR Ry wherdbeh B BiecRaR AR iy

hei er oaryl sul f i nipcorginenqgs).i(87)amesisHed. chamdtmrﬂar-iadmcedwegt.mdumctmgh t he
sul finyl. "Heter S hef (

aherein the 25 haputisheotc i FRE Ry FHEHAT e floton s

het er oaryl sul f ongtharg:lmmped endpesd cprraiiviecnausea and vomiting), and (28) nausea,

the- par ent - nog et efeg N IR ihihtivs HOTI’IE!C%EMS %an be useful 1nhﬁ%ﬁﬁd@ﬁ&%%r&@ngﬁg

nmeans a het er oaryl gr oup erern eter oaryl 1S as

herein and the h@rteeqf@mf;wllcyﬂng mapmaliznoles.i simen} disdase statesin @ Netientin
noi ety through tRadeekddn treaﬁﬁeﬂf’%@iﬂr@fb}’ﬂhﬁs@@/{g dBRAR), Begression,

non-aromati ¢ nonocyclic or multicyclic rin em conpri si ng about 3
to about 10 ri ng&ebmphobia, @épspﬁlayd'a%% ahsowdamﬁi@?nqaapwchaa ¥&ns, in

whi ch one or mr@b@ﬁan&@@o@bmlcwmhﬁsy@m sitiicftenta, stresslr@aeat ot her
en or sulfur atom alone or in

t han carbon, for _ex

o mat Pon 10, KR, dbsislyertomgpisiva Hagrgh U R AT S ThsYeEe 0o ¢
bond or car bon- ruuﬁgecmingcblndpldﬁsobiers;lmaﬁhepmmaruwsﬁdrmghstmwmal
and/ or sul fur at i Pre

het er ocycl oal ken@?ﬁtﬁvﬁqrﬁ'}z}%% nIP%F ﬁg%s%ﬂ'f&gg Elg%ufj'sgrdgfs 8ergt98rﬁ%ary The
prefix aza, oxa disordens,ceniesfsand nahged éd parbayar| thalckepylndsaotordiage means
that at | t i i
prosent as a 11 ngrna Pt AFReting e dbioRt A ERERANENY, ' ©
substituted By deakage andmucyd segredipat Gmsgamfbfxtbenorspoumépéthﬁ inventiop
system substi.tugpte es e%uaﬂfu%ul'urﬂ‘ﬁg treBeRt aﬁU‘ﬁe\FEﬁtlBPQﬁd},tﬁ?ﬁa %FHeEHr atom

of the heterocycl oal ke can be _optionally oxidized
correspondi ng N-5¥Fefe degggggq:r&ea@qetlgs SoHghRIGRAIN 1gkted W"ﬁ?rﬁ?’ﬁg’"‘érﬁanpl es

of suitabl e nonagyediang, é@e@@@@@@@ét@ﬁﬁﬁﬂ&bbﬁﬂ%bu?ﬁ OUIOS l ncI ude
1,2,3,4- tetrahydropq\{lrld

1, 2, 3, 6-t et rahydr opy!i®iP aﬁP&PfHW&YPﬁg '%?%t‘?ﬁq gha@aﬁ? ?/(ioﬁﬁg’g' ions’

3-pyrrolinyl20 2-dom'pdaﬂ@bilaa§t pon@ emypdndKe.aybne tmtiebhembmlmﬂs preferably,

Non-limti | f i | |,0al |

el ude 3, 4-d nyupSODRSwYD e B SRRy st SR eyl eedibeaty:

and the 15 .| i keccéudablé exdipientgr eaderp Tee diventionalzoablatesrtathel usg of such

Non 11 t1 g ex B iceefiial tdckiidi M CokinEher el AR RO, burpan)

rings include didb?m%ﬁthﬁeé{mléh?‘ﬁthoaehﬁt@#@hqvpopyr anyl, and the like. -
"Heterocyclig' nmeansy shﬁ‘aﬁdiﬁgrtabﬁ’ébtbﬂré [HeehtRinSh ARENEd |Qﬁr%V9§d figf i ned 20

bel ow, saturated and .unsaturated i C organic groups havi ng at

| east one 0, S EAHOBMZIRG-HIEFHPHALEFSUMPRG FaianapRfRi- ceqepingSite or for

structure that Q%‘Eb&a&e@fcr@lﬁn{dr@ﬂeﬂbk@m rbeksisls i A@amndIgegan each
ring is 5-, 6- or not have. do%b e bonds

Lhat | ack del oddRITha i 2 EHERDIL AL QAL TR g s TR Bl BT G o
to 8, preferabl yhé menmal droefecthay drnduntbiatteastor: (e.g2-onej compound
253- pi peri di razinyl, 2- O 3-norphollnyl, or 2- or
3- t hi'coorpéfill%l Iaﬁ?ﬁrd'"g tOSFJ’)rmBE' Sul fonam de" neans a sul fonyl group
attached to a par entinmnotheyasphetad tiie Iavention, de effective amount of one or more

of the inventive NK4 receptor aniegonists 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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As is well known in the art, a bond drawn froma particular atom 30
wherein no noiety is depicted at the termnal end of the bond
I ndi cates a nethyl group bound through that bond to the atom For

exanpl e: NCH3 CH3 OrepresentsO It should al so be noted that
t hroughout the specification and O ai ns appended hereto, that any
formul a, conmpound, noiety or chemcal illustration with unsatisfied

val ences is assuned to have the hydrogen atomto satisfy the 5
val ences unl ess hixazewnk eydrotmelicede. g5 Sarzbasf) to treat depidsbion aiwbence to

Compound. . unl eas e b1 S8 AR LRI} HE sdle®iNEieB o he e B o
| east one" nean bhadferehes, dnsclaseé:aanemodmmremﬁmg@t peserting dbpressiat by

ot ot es | s 10 warteuEhe ot hrette B e LR ERER b e ar
The wavy |ine$5. . Rgethpr wih an dndindbpgessentahilpr antidarodetyeageat. nT s arei- of , or
o e o5 L1e ARG e anfinfpon i 2icH 4 8dad Maclh 03,
structure is not 841pBES E000), nan Ica@cmbinadhrdthsmemmr@(ammriehmmunds

m xture of :or any:ipf ebhGid ﬂ@'tr\éhf]ﬁé@eis%ﬁéh&% e & cf'§8'§ﬁl'ie°s nahus,

when the stereochemstry 1Is | cat e a structure,
the structure i nEvma, pseferablyes E‘d’ﬂ-ﬁbm cal configurations having the

20 indi cat ed4gonnect 'hYbiiIWan()ﬁwegaSpeaiclftHéQﬁ'@nbbﬁ‘ aﬁ%@f@&ﬂv@%ﬁ{oﬁnl% oneor
di astereorrers) as Il as. m xtures of such stereoi soners

raceni c mixtur es')"o"q:(Srg SR8 hPfthe inventive NK1 receptgs ardagonistrdpay 'P\%qu%ﬂn%dat ed
l'ine (bond) nmay Weh ai bﬁé‘dﬂﬁéjam&lrﬂﬁf’or%forfrﬁtﬁe g shrid) eéladtive seioiircar bon
ARG R R A F e R
denotes a corrpousml:htaharhoslesieacrﬂedl gbmemaltemmnamb@naﬂabmty of
ﬁgp‘aggﬂ I:at):‘ qght Qergtgﬁ Hg* §§%ﬁ th%@%ﬁ%ﬂgﬁ é{ ;%Q%Wa&t t reSceltiation of nbeYJronally
released serotonin,- U.S. 6, 162 805 (2000), #e disclosure of which is
incorporated herein by reference, discloses a method for treating obesity with
a combination therapy of a NK¢ receptor antagonist and an SSRi. Oneor
more inventive compound(s) of the Formula | can be combined 10Qether with
20  an SSRIs) in a single pharmaceutical composition, or it can be administered
simultaneously, concurrently or sequentially witt an SSRI. Thi§ 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
amount of at least one {e.g., one) compound having thé Formuia i, alone or
- 25 together with an effective amount of at least one (é.g., one) selective
serotonin_reuptake inhibitor, can be ugeful in the treatment and prevention of

depression, and/or anxiety.
Numerous chemical substances are known to 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 hydroch}bridé (e.g., Prozac®),
fluvoxamine, fluvoxamine maleate (e.g. Luvox®), paroxetine, paroxetine
hydrochloride (e.g., Paxil®), sertraline, seitraline hydrochloride (e.g., Zoloft®),

TM),

gitalopram, citalopram hydrobromide (e.g., Celexa'™), duloxetine, duloxetine
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conpound of Forrmula | or a salt and/or solvate thereof. A discusSion
of prodrugs is provided in T. H guchl and V. Stella, Pmdrugs as
Novel Delivery 10 Systens (1987) Volune 14 of the A .C. S. Synposium
Series, and in Bioieversible Carriers in Drug Design, (1987) Edward
B. Roche, ed., Anmerican Pharnmaceutical Association and Perganon
Press, both of which are incorporated herein by reference thereto.
"Sol vate" neans a physical association of a conpound of this
invention 15 wit hydroehiaide|raeriafaiie; and vemdfems 1B&irochivrige Py SEReb®)

t | ndi ng,
ol udi ng_hydr ogEn e epAE B é%%if%ﬁéﬁifa”gﬁ%ﬁ%?ﬁﬁgi%q%@;tQﬁw' he
capabl e of i sol atompourfdecar kbt i evadatedie deernine thelr abilignd saedtively| es
ted; t li d.
"ol vat o+ enconpib BB Etaie Sthisthebonlcl®r B Mol Mo el s,
Non-limting &xappargacedticalidompbsitiorsedmpisiog at Inast wde (@ ane)INit; esgeptor
th | at s "
ol vent. mol ecut o M 20fet8eng the FREE LR eTo0) Bh) SN By ||
effective anpunt ong harmaseutically esentatiexsipientoicariass Apothsaspectef the
conposi tion of tmerﬂfoﬁ$95‘ltes'tcpé(ﬁ'ﬁwog%ftr%ﬁ girfe%fow@ghﬁheagﬁﬁﬂ@sua% 08,

t he neurokinin-1 receptor and the sire rapeu
effect In a sui tﬁW%ﬂ)ﬁéﬁeﬁ%ﬁtates the TTTPH‘@"@@WBWFUNSP@FIW apatienon m

sal Wthat argpal ﬁéb%f%hbﬁlrédﬁﬂeﬁ%%e@tfveTahl‘oﬁn!d?‘é‘?:'i\hi’nﬁ’é?:euﬁ?ﬁ ErRitsfioh O 2
conmpound of Forrmula | hereiriis understood to include reference to

salts thereof, uffffBSINgahleas) A (BgaicpalNit reqapdoraplagpnet havigothes) " as

enpl oyed herein, Fdﬂﬂﬁl&ﬁcﬁﬂbﬁ&tﬁbn&ﬂﬂwtafﬁleﬁﬂrdﬁi@ ey, bhe)lsmlgmvas@ﬁdbﬂr

q il ts f d/
o a0 05 o R R S A

both a basi c ni etcarriesuch as but not limted to a pyridine or

i m dazol e, agd an aci h. as.,. but, _no i m,t

car boxyl i c a(?lgd Zwi t '?5 ﬁfeg%h% %P%%éﬁe myprtionyelates ka% O(raec’éErSﬁtﬁ‘gar e

i ncl uded within derpeeasmmntﬂ@amm'smé methadsethptisgn@adminitering tova patient inal | y
acceptable (i.e.pg i S re
preferred, alt hou éewr(ﬂ-és\aa %}E)égregég\%gmo{m O?EPIS%%PE%P %%%Ka
conpounds of thefeﬁﬁtmﬂ"éagomﬁ’a&a‘-‘ﬂ‘@ the Fermila lfip corakinatisinawithat leagbens. ng a

conpound of For ga dne)NSShl Siched¥uHalof %sé‘@ééﬂm@éd Qﬁﬁl@ V@ﬁ&lrhn%eﬁﬂle
GQU|Va|ent anDun me |Un]SUCh .as one i n whi e-salt

t
preci pi t at ese®r Mg r&ﬁ‘*%?ft?@lﬂ%"‘ﬁﬂalcﬂ'ﬁp@@ vith prwed! f(éyaqiwpﬂﬂﬁpqutaﬁ on.

Exenpl ary acid agkibhu:@ﬁeéiﬁéfts&ch fedteat, ﬂh@m@haﬁe u@ﬁédia{t@&an Bd gi nat es,
ascor bat es, aspar

oat es benzenesul n bi sul f at es,
borates, butyrat '"'%F'Eetdzﬂ ‘étanﬁ%ﬁ)’h genseadive Eé‘?fﬁr?%’reéﬁ}ef%%t“é@'" a
cycl opent anepr opblaﬂw&l;&ﬁortdxegbdloﬂnﬂé)ﬁm sequahtialiyl (Hnst red &5d then the other

et hanesul f onat es r.ate uco cer.o sphat es,

heni sul f at es, Vféagéﬁoér@fﬁwgiaﬂg’ﬂ%@pwﬁ &'82‘1"‘ ?ti"%éas{gre‘fllﬁ'% ﬁ{)om' des,
hydr oi odi de525 2 ddynilnIsiglyedtchmaesmdmabwntlhltypmaumntNmmléalteeeptor

net hanesul f onat I

ni aotindtes, nitr a%ges o&aﬁé&g*gé%ﬁ'%ﬁ%ﬂgt&gélﬁnaﬁ% SRQ@&” O%trl'ef a‘%

3- phenyl propi onat es, “W@Hﬁaﬁ@bod"@B&#Qﬁtf@snvqnﬁ%IOdt@Qa PE@BF}iIS@ffﬂ“D@at es,
salicyl ates, Su%nﬂﬁlhlﬁﬁe aﬂMérflt@mﬁa cOHbinaticH lﬁéraf) URE 1S p;yhﬁﬁﬁ?msm

ment i oned hereln tart arates hlocyanates uenesu onat es al sa
known as t osyi ataé*@'f)lstawwe amslientée. 9 Amaieal; arR@raby 5 humgs)dnpees f

basic salts 3mclsudetraém@mldnaa§taéﬁesoon@;loh@ of PRl 1 SaHd St Isad FbheAsther

sodium |ithium {31 é)oéass um S%| al kaline earth netal salts such
as active ingredient (i.e., drug) used for treating one or more of the aliments

being suffered by the patlent. The compounds of Formula | and the other
active ingredients can be administered sequentially, concurrently and/or
simultaneously. The compounds of Formula | and the other active ingredients
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25 cal ci um and nmagnesium salts, alum numsalts, zinc salts, salts

wi th organi c bases (for exanple, organic am nes) such as benzat hi nes,
di et hyl am ne, dicycl ohexyl am nes, hydrabam nes (fornmed with

N, N- bi s( dehydr oabi et ypet hyl enedi am ne), N nethyl-D- gl ucam nes,

N- net hyl - D- gl ucam des, t-butyl am nes, piperazine,

phenyl cycl ohexyl am ne, 30 choline, tromethamne, and salts with am no
acids such as arginine, lysine and the like. Basic

ni t rogen-contai ning groups may be quartem zed with agents such as

| ower al kyl hal icgiete @eministeret Byparately iryany spitstidy dosage torblitRréfecdblypr | des,

ol botor and P Guifindytbh RlaskomBished e et qoldE ol or dhilg '

lauryl, nyristytransdedmst pdehes. The cormptesds difonmide $ asdithe iothtr deti,

Acids (and based T aieninearLe (AT GTRIEIEY snd i PEGH n ARG PRORLE

formati on of Sphdesagedati.cal |y useful salts from basic (or acidic)

phar maceut i cal Conpoﬁmstrérc%rﬂbéﬁé%?ﬁﬁlmv @% %’%?ﬂﬂ&:é’s‘@ ey ge et

al , Journal of Pharnaceltlcal Sciences ( ul d,
i nt ernati onal Jcombinalingy Withveiberiagtive agents) Combiralioptherappinsludsstheet al |

The Practice of a%ﬁis@ﬂaﬂ@r‘l otq-}@'&} ﬁibfé/acﬁvl@%&)edleﬁt‘éqgv\g?ﬁerﬁ Irfeed oﬁ"eVVYOf K;

in The Orange Book (Food % dm nistration hi ngt on, C. on

their website): tfsﬁmept ‘Hé’idﬁ'i“% th ghqve desgrbpy élk@fe%ﬁoﬁmtﬁgqrﬁa’ SR

Handbook of 130 E&ablmher@p} m‘“@édn@oul?mm@rnblt@ﬁorﬁﬁjﬁeﬁa coMiihdds e,
(2002) Intl. Uni

i ed Che 331, each
of which is i ncHC{EBP%PEWOWe‘? ﬁAﬁ‘Ej)e J9ERtsy %!Jr’i’g]é's thg’fOi'Jo“P'N P?}EEU&WE’%E
salts and base 8, teeptoeantagaide tb.g.athbes tpistaarrmcﬂoseddﬁhburommepct@tﬂre

| t thin th db | t
15 are consi der SHSGIT\PAIBIRETEY SO HA BRIk PSR T LR B Ep Bl ng
conpounds for pedeosgk: reteptdragbmsts ddpamine receptor @gomistsntslandcoftar nul a |

d | t I
Cautoner Lo 18 i paoP AN Ehddei LR an e, ol (Hvbitna o,

t aut oneri c f or ngnzyme Inlmmcuﬁmnarptmsrnélrrecepttmnmpmlstafar'@héerprrecs:emrtmg
20i t
| nventi on. enzyrrP%NHH:er% d%l?ﬁé?éii;a@@oh@&m%ﬁé*ﬂﬂlﬁp%ér Ta ifrﬁ%@d Io8 d .

and of the salts, "sol vates, ereo
be included in feH lphlé%ﬁtsermﬁ nremmorenteg@éﬁt%mx@den%ﬁfroaxanpl e,

geonetric is orrewan@éﬁdrn@hrdcﬁleﬂ@é . ga%w?a"h@} Slo!['ld)ééﬂ'bn ?raﬁu&ﬁroﬁr arent
Sa va

conmpounds (i cludln 0se ts

pr odr ugs. ot #He %ré‘ﬂ‘ﬁ gydégcg[?gpqe &8 'FHE‘@)SWPE’“'”:’;HT%G receptor agonists,
al vat es_of . thebmcﬁuépugﬁécepﬁ)u@bnags ghm:mbldeme gwemesrﬁasdu@). tH
asynmmetric carbgns o subs |tu i nc i ng.enanti o r|c
forms (which may"asg! @?'b'&/ﬁﬁofaﬁs'f"ﬁ‘é: gu'ﬁ a@@ﬁﬁﬂﬁq"(?mc(g

rotameri c for nsresatanoppteieds, and 30 d| astereoneric for ms are

contenplated within P%hﬁut%ﬁ)ﬁﬂ%faft?etr%eﬁuég ?{fopgcmtglﬂglox wit

st ereoi soners of the conpo i-on exanpl e, be
subst anti al By feaepaghdeites inverdionaes therfollnuylgbmoadmldsmpcl'i@s exanpl e,

as racernates of.ui, lP. 1 E,%Hb%ner&& agent | -stEh ngr?éinoi%ﬁr q,%s?%{ger S

The chiral centers the presem ‘on can have t
configuration a@:pg@meﬁggeptor agonists, such as apomorphine; angiotensin il

antagonists, such as losarlan, irbesartan, valsartan and candesartan; ETa
antagonists, such as bosentan and ABT-827; serotonin 5-HT3 receptor

30 ‘ antagonis, such as ondansetron; and glucocarticoids, such as
dexamethasone. In preferred embodiments of the invention, the inventive
compounds can be combined with: other types of NK; receptor antagonists,

S8RIs, dopamine receptor agonists, serotonin 5-HTs receptor antagonists,
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* by the I UPAC 1974 Recommendati ons. The use of the terns "salt",

"sol vate" "prodrug" and the like, is intended to equally apply to the
salt, solvate and prodrug of enantioners, stereoisoners, rotaners,
taut omers, racemates or prodrugs of the inventive conpounds. "At

| east one", exanples include 1-3, 51-2 or 1.. Conpounds of Fornula I
are effective antagoni sts of the NK, receptor, and have an effect on
i ts endogenous agoni st, Substance P, at the NK, receptor site, and

t herefore, can be useful in treating diseases, disorders, or

condi ti ons cause®EPNIAGHTTevERCRRIOKAEONIRLS. BRSicEptiR ipcesronageanistsc ept or .

10The in vitro @mobﬂn'ﬁbMQaMfér inHifiérsat ehublchu@ Fdsis¥ankd Sotedh 51 he

conmpounds of Formul a e determ ned by varjous procedures known

inthe art, such as ﬁ‘"?@?ferf'l?ﬂd'rf‘%f’frth'émv?f‘ qp i girgctaditpAimetieA 19 ¢ i vi ty

of the NKi agonitﬁaan@:behm@gud%t disdréen syratorh or Bibédietin @ PaiiEnt Masedlot Ni N
agoni st actiy, ty | eﬂgf er enceq{f)rH en t

H} Fg_? t ent of nmaxi num
specific bin REMRIRYH, aciiisisruiata e pitientanigiacive amaunly
by the foll ow ngatmuaonmmpmhmGﬂﬁormdamandepeﬁe&hé amouattiof ot leggtahé ons

57100 (dpm of -t GU® BERRRYHlecied R BB RERET b o obleh Bkheeriotne
concentrati on atantdgooistst ededtiverpeyatodin pewpthkedshitilobs, doganting resaptof

bi ndi ng 19 ¢ hen afhel G BRI oa BRGBLI LR AM 8. (eltovs! no

t he Chang- Prusof n Vi vo ac Asured by
i nhi bition of0 aragagy@tsn @anqentﬂu@eeptfnrcﬂgpmsepgiu@gonﬁnoes grest iphibitoraef

described in Sci ?é?stané@ﬁr%l&@gﬁml{e@r?% ph&fl?lﬁﬁ\g lﬁlsgﬁfe?' ngﬁj

|ncorporated by re er nce 1 n tsentlret e reco n
conpounds of FordRgPse is selgated Rmhe gnoup C@nﬂsé'g@ﬂi gtrespiratod) disaaseof

varying 25- -t tcﬁﬁrfe%glbﬁ’rdnﬂ'biyabﬁdbihebbbﬁf Gis& e BeHEN BSpendence,
wre-xhi bit- stron K, anta%mr;la@t activities than, others,

compounds of thé& W’BE%‘HF SphR} Hseeﬂﬂ‘?'?ﬁpﬁ'o’b&Fws'élstFﬁPP'P’%@anfSHPS% he

NI Ct receptors aselaedslisoridr b:bsé%swalcumpuléwedmbmer, bhigniacdnorexia stvosa,
t he i nvention

t f t h
oo™ v tigss sAiE a8 Sehlsel Moreni Mieb S el R Riethet 1 ve
is a conmpound f aisoeder.apesityz heagiatine ndlfppatbic @pinppost-Goerpivenn, ofrohice
t hi bi '
LT Sx bWy R8s Bt o B N0
about 1000 nM [PRESE& abl vy, from about 0.1 nMto about 100 nM wth’
val ues of frgm aboutprcbn%aéuﬁhwoamea&t.okgnﬁvce%mgrdméb%u%aft@as&@ggﬁven

nore preferred are conpounds havi ng avera‘g KL val ues of from 0
to about 5 nM f deighheersgqt, ‘?fé@é]cﬂt@!" %ﬁ‘f-’?‘g'ﬁﬁ?@f@f’héﬂﬁ%ﬁb@ﬂﬁﬁs

have NK 5 aVerag@aﬂﬁu\@bﬂ@@h{ﬂeréén@m&tnﬂe |ﬁ§ﬂe’£ﬂ@n9@@ﬁlbodndrﬂﬂheﬁ%ﬁﬂum}’e
especially pref red corrp@%un S e Ic valu of rom

0.1 nMto about ’%’eﬂﬁ\/fng ﬁ‘ﬁ'&ﬁ&ﬁﬂ‘é"a °°r@’°sﬁ'8“5 {[‘?% ihecompgun es?@’e >,

29, 30, 42, andtiigin¢sdien,lindt, pharrabetichiymeptable calig@canbesithertisone! v,
of 0.12, O.

0.28, and 012%2 Rkﬁq”fgcgﬁﬁéﬁw&ée'%ﬁf%‘wwcéfl? HﬁT’éé’Fqﬁé{%‘é %{S%ﬂU8§4bf

utiliti es. For grmtllaa,pczapsmleua cache@rﬂnd\sepmupmm%eqmwdbm and ¢dhildts By
ant agoni sts of BEULAIdALR FERABOAETo aBA'ds Bht dotivdiNoreRREPSREaBIE N 2 -

mamal , such as a ) . _
solid carriers are known in the art, e.g. magnesium carbonate, magnesium

stearate, talc, sugar or lactose. Tablets, powders, cachets and capsules can

30 beused 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.

-51-



such, they may be useful in treating and preventing one or nore of a
variety of manmalian (human and aninmal) di sease states (physi ol ogical
di sorders, 15 synptons and di seases) in a patient in need of such
treatment, wherein the disease statesare selected fromthe group
consisting of: (1) respiratory diseases (e.g., chronic |lung disease,
bronchitis, pneunonia, asthma, allergy, cough and bronchospasm, (2)
I nfl anmat ory di seases (e.g., arthritis and psoriasis), (3) skin

di sorders (e.g., atopic dermatitis and contact dermatitis), 20(4)
opht hal nol ogi ¢ di sor , Lojt c Ul h [ [ . and
cataracts), (5) cent ggapﬁir{érﬁvgrﬁgarétioﬁsw E‘r%ﬁjggﬁ%,? ?%S%U,Spéﬁsgwtsgga e%ﬂls'o(as’
depr essi ons (e. dorexapiple Water dewatespriopylgne gheri seiutiess foeparentega ingaction
anxi ety, soci al i i i i : i g.,
soci al " phobi a), LegdforofiieRnglsndBkidisls Al (hliphe sBORRLRR: 481 0
dependence and pRsydsiens: tliquid foim Brepa@donTAYIso inglydesaligions fos jntrapasal
noci ception, g 9)adpmisthsiishs, (10) schi zophrenia, (11)

Al zhei mer' s. di seaser (12) Al Dszel at ed. . deraenti a, . 41%awri el s

di sease, . (14) stres&eiogpiRrensralipasiuifable fer inhglation may includg saitiensandess
di sorder), (15) semaﬁgbweérqmwh&hwgay%sme&%iﬁaﬁoﬁJ.«ﬁt}l a?s;{ahﬁ&edti&my ders

(e.g., bulima, anorexia nervosa and binge eating), (17) sleep

di sorders, (18) gFAtaple carogr, sighasABinartaPRIPressRd fohe s plggen.

gast roi nt eslti nal di s,grsdﬁfc&{dé@a@-sﬂd fofrhﬁﬁdibbn%tibnw\ﬁll , h_icﬁ)ﬁf&igféﬁa?q b@tﬁh_n' S
i sease, coljtis, and.e t her.oscl er 0sj.s i br osi ng

i sorder s (1%, SondrapY bRy a1 oIS paER Yo o e arel

di abetes, (25) parenteral=imindstchtionr Sehdiqid fgms ilvhridsolutsns, susplensiens

m grai nes, neur %R@%Fniu&i]&u in, post-operative pain, and chronic pain
syndrones), (26) adder” and genitourinary disorders (e.g.,
interstitial cystitiBheagnpouideofihd invention mey elsp bed2iVeraiesansdémaly.,
chenot herapy-in vl : I i hihi Ci d
axane) . oo at 1 ha tenyrercoBOMARE Y | AL W hh Br O IRAE fbroctl
post operati¥e mpdloeamyBigns and eang)included i 2 gpnsdguvelpatoh obthefragtanery

the inventive C?é@éﬂ)&ﬂ@?p&@é“ar@%oﬂ#‘éﬁﬁdhhl ihfhe dr BRF tHOpLAPkeDr €vent i ng one
of the follow ng manmal i human%ﬂ,_| di sease states in a patient

nteg., ! .

in need of such trea'?rﬁf%ﬁ?ablyé‘éﬁ'inli’%‘t”(gr'?a Ipigtesrdorglly. . . cough),
gepr ez sion, anxi ﬁt y,Prpr@bﬂlﬁ,tt)hmﬁnbém{i@l préparafisiers.in ahﬁiﬂbﬁﬂag% form. In

ependence, psyc tive substance ahuse,. poci.ception, .psychosis,
schi zophreni a, §'t‘$'baf§§“'rtg?BPBW%?J’S&UE‘SY@%‘?'E,O %‘BE'S@&'F%P@E Gfsi ve
di sorder, b@i moentaiaimgrappriopriate quartitieswfdhdaatiye cemponant, esd. caeffective
di sorders, mani { [ gastroi ntestinal disorders,
obesity, pain rgpgﬁ%tﬁgggﬁ%\ge;@?g?ﬁ%ﬂggﬁ?e.di sorders, genitourinary
di sorders, enesis antherteums pharmaseptivat ¢amposition'tis else inigrsled disercompash ng
to Fornula | ar I : q! ! LS. T
m crovascul ar 1 °ﬁ2§{§”'ﬁggﬁ%ﬁg#§@tﬁgag‘gg’@§ lla%ﬁ?&%:%%émua@kt%f @Q fét;_rﬁ'g
conmpounds of t hdesasibedbetsin, eqrepriespelmerethanener{gio.itwoknhermacsyicaint and

prevention of agéiBRgeR8REtas, R dR&Aple RN Bthe PrRskRtIMBRtiorE 4O N
and pain related disqgrders, nore especially, enmesis, depression,
anxi ety and cou8h additional agent selected from the lists’of the additional agents described

herein, along with any pharmaceutically inactive excipients. The bulk

composition and each individgual 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 llustrative 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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"I n anot her aspect, the invention relates to pharnmaceuti cal
conpositions 20 conprising at | east one conpciund (e.g., one to three
conpounds, preferably, one conpound) represented by Fornula and at

| east one pharmaceutically acceptabl e excipient or carrier. The
invention also relates to the use of such pharmaceutical conpositions
in the treatnment of manmalian (e.g., human) di sease states, such as
those listed above. 25In still another aspect of the irivention, a

nmet hod is proi riisledtidrois aiso intended 1o encompass the administration of the aforesaid
_aut agoni zi ng. | ect, ancee, at a neurokiniu-1

receptor site o?’ 'F‘ocfp"}pﬁﬁ'?ﬂ? %’&%&%‘%9%’% € 9P %Svor e neur oki ni n- 1
receptors in a mammerhe quanlity ofiagiae cempound irga unitddsemhpleparatioemey bé

h f
Smount of at 1 e SRRt Dok 651 B 1 oS00 e Pt 0T 1
| . | n &notheut Oa%mgto ah‘ioul H00Img, enré preferably bmhabout\vied mpbauatioudf

o hn ot feot  SOB m 4R ok Forbictanly HAPARL 70k 890 B80S 285 oG o

with an effective a pressan d/ or
one or nore ant ﬂomnpaetcylaagmhc&ltme g., gepirone, gepirone

hydrochl ori de, nefazgdong

Serzone)) to treat depreSS| on gngﬁgﬁ'gﬁt‘?gtﬁeOgrgd%EB%%u@gg% 2000),
the disclosure mqummews|0§them@mrﬁ@n@me@emﬁmfrﬁhwndérpefoenggeated

di scl oses a et patkrhphtiés aaﬁé Biap& doR4dR 8 Gibren For e Getdr Siustibn ewhﬂ y

with a conbi nat| on thera a sp em% c NKI' receptor antagoni st

together with affesklio H@;ﬂ*b&@&ﬁ?w&wam thgdetal daily desage sayrhe divigrds |

ant Iu - Sdegriigaggg@?athrgrst@éa Inp%ﬂ?éh@ﬂbhn@gﬁﬁ‘@aﬁj asﬁ‘b‘@hre@s those discl osed
in one or

one) conpounds of tﬁﬂ‘%‘?%ﬁ?‘ﬁe‘%ﬂ"’f’?@ﬁ %B'BP&?E‘?W‘%W”Q&%@E%

di sease fstat es imeraammmﬂﬂirththafmcabﬁcﬁuy a:chpuﬁalesaﬂ@thareetwllbeanot her
aspect of t i i nt of e.g.,
one) of thqunveer%%lgsl%uo @n@?gh}e&g ‘33 '?@tfeé‘d ?}8‘368?%"1‘? B9 wi t h
an effective anﬂmmtfa@tbrsms@gercamdltlm el @ﬁeofmhlmgatfeathellm seeerdy ofithe

r eupt ake i nhi bi I ease
Gt afco, such as haghe Bory eakl AL ey iy FREHE L aRefto
avai | abi | | ty of 0@5@@1“"615615\11% qanrrm@rﬁronh@houtﬁlaﬁmmaymamut ﬁeQﬂyygidp!,u c

reaccuni ul ati onjdfo REHLPGHLLY déLkeased serotonin. - U S. 6,162, 805
(2000), the dlsclosure of which 1s incorporated herein by reference

di scl oses a2Ret hod fl&e PhpEIRCEYlFabEsEIposiions af theinveiiien mayibemdwnistelsy of

a Nki receptor fehagent st aBost amneisdakdapa%lﬁinéﬁ‘vél ATWEdHthydRls -
conmpound(s) of fhe, Form her wi t 20 an

d t ogéet h
SSRI (s) in a sif oo e B et DL S SRS oty i
admi ni stered si mul ta'Ihe(qusd\tyy ofddi() Cecebin bhigoristae cotaitthatinlwith\a delectve

SSRI. This conbj L% the.treatment and prevention
of obesity or a%\éc:r%hﬂqe ﬁ-'é% Lgbgleﬁpiafqnetd’pﬁ% e%?{%(']oéﬁﬁ%etfeefpom )
di sease st agbs. abaut fraabout 300 manof N f recaptarentayoniat camibiretd withefsim one
(e.g., one) conpoyl W th
an effective am)unp%gﬁﬁ dlﬁgoné%‘ T Lr,'o %@&bﬂ}a&&ﬁh&%ﬂ%ﬁ@ﬁ fon| n
reupt ake i nhi bi N6t recepter %@Q@@@f mICOFﬁlﬂ@m witheg) §SRI iarsouniirdeseof on of
depr essi on, andﬁr@bazﬁﬂiﬂ B4 Y be from about 50 to about 300 mg of NK; receptorantagomst

combined with from about 10 to about 100 mg of SSRI. In another

30 combination the quantity of NK4 receptor antagenist in combination with SSRI .
in a unit dose of prepai;ation may be from about 50 to about 300 mg of NK1'
receptor antagonist combined with from about 20 to about_SO'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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Nurmer ous chem cal substances are known to alter the synaptic
availability of serotonin through their inhibition of presynaptic
reaccunul ati on 30 of neuronally released serotonin. Representative
SSRI's include, without limtation, the follow ng: fluoxetine,

fl uoxetine hydrochloride (e.g., Prozae), fluvoxam ne, fluvoxam ne

mal eate (e.g. Luvot), paroxetine, paroxetine hydrochloride (e.qg.,
Paxin, sertraline, seitraline hydrochloride (e.g., Zolce),

cital opram cital opram hydrobrom de (e.g., CelexaTm, dul oxetine,

dul oxeti ne hydrochloride, venl afaxine, and venl af axi ne hydrochl ori de
(e.g., Effexon. Defermination 88Re prapectasdge telgivsn foi spdrtedal sitmatldn$ within

6, 162, 805 (2000 .
determ ne thei r)th%% h‘?{th§o sewgﬁl ve W%LEY?EH@@? S rfgee{jj'% Ske.
Thus, one as pectandfadmtemd@mqrmﬁsrdgnrmtbs dayasreguisdarlinppdmprioyement
conposi tion co L SLf t :

ant agoni st havrﬁab? h%t’gtrcﬁ{ﬁ?% a%ﬁtefrﬁg%dog%e%? % c&l%&urfdeﬁf}%%l&lon 0zrind
at | east one Spha&Pmhibation eidhe pverties paybe adwmipistased inesessert r i er .

Anot her aspect @ bédiiehtly ‘Hﬂido@ﬁgé @f@q@&cﬁr@f@drﬁ‘ﬁk@%noér ot dbdye the -

above identified manmal ian (e hurman)  di sease states, .the nethod
conpri si ng adni APICER I8 fl”BCtﬁ’";S‘éﬁ"‘PéMF‘PHOH’S-lfB ajeveliayhigh b8 Ipreetrent an

ef fective amunicomditich iB PRAINEE EMhES the sqmﬂmﬁlhtawsemmabt%uwmet | east
one (e.g., one) Nki re pt or antr?(gi nlst awm% he Formula | in

conbi nati on wi t §esifed] re@ﬂ‘ée"(é d cegg) FRISRES may, bpweNerndRrauiigr t hose
recited above, &ﬂd'nﬂtedt&eatnem ﬁ)tmagmma&mpbd anyaree@pinel loediseseepi ent
or carrier. 15 .1ln a preferred aspect, the invention relates to a
met hod of treat FHB §8Br ession and anxi ety, the nmethod conpri sing

adm ni stering.to a pieaciictdosagerapedreatmentichintene ddrranp padioulaf patieht sy
anount of at le

the Formula 1 1 oyaigardulluendiiibol Shidt POT8481, AOLARE HeSoudfioh Y
as one of t hose spesifirdopwpourthervpioyaththe agn, hady eveight geperaiialth etadyst or
ant agon st 145 oG5k 4l ASthr¥hd fhudfh, FSfin! o Lol BicH LT EQerBtdhPhen!
in need of such treatnent two active i1 ngre

admi ni stered si soeafigHsugsebinatisRsae severiyapd @9W§eafth§|symﬁ@nt§tq$é\9

within a relatiyehttdRephticnes ulesbsqfon&ms)cona}rommat@d andthéi rst one
and then the-other over a per r&% ener al, when the two
active ingredi eiftdgmgptet i'?)eg‘%ﬁﬂ‘%%isécr'% FIEWE, QféP?p@Pe%‘éQfé%tl ally,
the inventive Ndgimeackph partizobegigaticiis (ihin Rreeikalmnﬁeaart tnintsiered

bef or ei bt adnj.ni strati on of the SSRI-. It is another enbodi nent

of the inverftion to treat a patient suffering-frommultiple ailnents
with a conbination tEMAMBVESt he t herapy conprising admnistering to a
patient (e.g., a ma l. AL, uch
treatnent at |east g@ "?:VOER ﬂ@fjﬁ%&%{%ﬁg%@ﬁ'egﬁg% égﬁ? ne ot her
active ingredi eptepgratiens arwrexgynplﬁge\dhicmhqumwﬁ begorstwed to limit the séopehe
ai |l nrents being i ; BRAD) A

and the ot her aéﬁh%gfslﬁﬂaé}é ?\E%tn %Wgarﬁé%'amgigfﬁam st g%ggagﬂé de:d%'t FH%‘?IE,L
concur r ent | RSanaraybegppalebtindwss syiledinghaashpounds of Fornula | and
the other active ingredients CcpRERPARAFVEIESARPRER sseparately in any
sui tabl e dosage form Preferably, adm nistration is acconplished

usi ng an oral dosage forms or using a C\f"w

ch

30 Step 1:
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transdernal patches. The conmpounds of Fornula | and the other active
i ngredients can be fornul ated together and adm nistered in one

conbi ned 5 dosage form Thus, the conpounds of the invention nay be
enpl oyed al one or in conbination with other active agents.

Conbi nation therapy includes the adm nistration of two or nore active
ingredients to a patient in need of treatnment. In addition to the
above described WK.' receptor antagonist/SSRI 10 conbi nati on therapy,
t he conpounds having the Fornula | may be conbined with one or nore
ot her active agents, such as the follow ng; other types of NK
receptor antagonists (e.g., those that are disclosed in neurokinin
recept or antagoni st patents &H.8d a e), ost Anaf @sex H1 gecept or

antagoni sts, a- adrenergic regdeptor oni sts- pagi re tor
t'o mi st8 ™ endot lFetyne { or
n enzyme i nhibitor angi otensin ||

agoni sts, nelanocortin 15 rec
ant agoni sts, endothelin conv

receptor antagonists 7 it :
neutral netali oendoplgpatl das f?%?ﬁ%a/@s‘(g%“gﬁ'f%% @*Eg,’@ ﬁé%l n

i nhi bitors, ser owmol, hOBq&NBNaseiebemumn 5mmla@‘(ﬂﬂg§bsar(déhgresumr@wmsmr on,
ondanset ron hydr ochl ori de l(e al onosetron, granisetron,

and 20 grani set M wso@ﬁ e gie ld *oémgce baﬂ}/t {5 {0.Q88 k. FHHMBlt A

recept or agoni sts ice rece S gl ucoco t|00|d
(oo 57" et nasurds o AGES R RGeS L Gk iy
modul at ors and/ oas i dudta@tcethefeawd:rt mmdmgvriaasw&tsamuemqtmww 5

P | arl f ul fo h h
25 compoands of RS (AR PP ES e s st e Bieoa e ieees et e 'as
pr est agl andi n- Emacaemdazemmgmﬂ g et (B0sI0sHIOAc/aaxaniparidi8mlpen
Tesy) al ! doPATLARAEEE HeYead 8ot bR Uilhed i BRNOE AtRed v

angi otensin |1 oni's such as | osar W®ar t an
and candesarl®an SatE‘EIedaﬁﬂuég@mN@J‘ﬂ%Os. Solowed by brinse nthgrer Qﬁmﬂ: |AB?T M@a Aried

serotonin 5-HT3 ﬁ%(pég Rl an.g,apas t d

gl ucocorti coi dsoﬁgﬁégssa@tgicgﬁ% asot%gﬁ'e I'n p:beﬁrre n@jaéannwe?{?g of
the invention, Wadusediaihg Rext stepyhewd furtherpusiicationbi ned wi t h: ot her
types of NK, recept CEIe&H&Eﬁﬂ?MESWSh'I]mS dopam ne receptor agonists,
serotonin 5-HT3 receptor antagonists, serotonin 5-HT2c receptor
agoni sts, ndéice tin receptor agonists, glucocorticoids and/or

i nhi bitors of nafEP& drug resigtance protein 5. Another enbodinent of
this invention Is directed tfo a nethod for treati physi ol ogi cal
di sorder, synptom or diseas n a pat| ent in nee £ sued
treatnment, conprising adm nig |ng ‘0 thggv@atlent n\ ef freegti ve
anount of at |east one compai I of rnula T, and “dy‘eP e anmount
of at |east one active ingregh r'ft se ted fromth roup consisting

of : other Nki receptor antag te, selecti've serotonif reuptake
i nhi bitors, dopam né"?é’é@ﬁtdﬂﬁd 25 mhsenschottomed fagka Commound 1adeagt or

ant agoni sts, sepatngibiN. 5ehﬂ3ﬂvéﬁﬁ@ﬁ6ﬁuz@9] AIRT S il reBélﬁin%ﬂhienGO%
receptor agonists, @I ucocortlcoLds and | nhi bi tors of

resi stance PP ot NaH (G025, 062 mmeh d- Sagyv) wes grdes ang %P’d@rmlx@%‘ﬁ@%m or
g! sease i 3 ‘sel eWMﬁTWW&rQOriEb“WW"@EFHgé ﬁﬁﬂrﬁwly _

i sease, depressian, -an . ina rder 0
dependence, psy'@%&&?%ﬁ@t@%@Aﬁ%‘ﬁéﬂ'@? ?‘"gezf b S,
schi zophreni a, =acteasnixilée wad ditted wiihdfiOde and qlebsd wﬂ% saimateml ve

di sorder, buli ”écﬁ‘.rep@é‘ﬂélgéb ro};%?ﬂ la;ﬁe‘t ﬁ&f b%wasé gncpl sor der,

mani a, prenenstr syn obesity,
headache, n&ar omﬂmtmtqsapngveﬁcanpmp@m (iU\% Pakhich was mﬂdon fheinext step

ﬁgzg;grre bl ad%i‘ihoﬂiﬁ:ﬂﬁé’repﬁnfm%ﬂgﬁt0““ nary disorder, cough, enesis and

Step 3
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20Phar maceuti cal conpositions may contain fromabout 0.1 to about
99.9 weight percent, or fromabout 5 to about 95 wei ght percent, or
fromabout 20 to about 80 wei ght percent of active ingredient
(conpound of the Fornmula I). For preparing pharnmaceuti cal
conpositions fromthe conpounds described by .this invention, inert,
pharmaceutically acceptable carriers can be either solid 25 or
liquid. Solid form preparations i naude powders, tablets, dispersible
granul es,. capsul es, cachets and suppositories. The powders and

tabl ets nmay be conprised of fr bout 5 to about rcent active

i ngredient. Suitable solid carrt ar ef'knowssrioh t Me-faft , efmy.
ar at £ t al-E78ugar 0r) | agtypse.
urep car 30 be used_@s g0 .dosage

Magnesi um car bonat e, nagnesi um
i en. Exanpl es of rnaceutlcally

Tabl ets, powders, cachets and c

forns suitable for oral adm nist

acceptabl e carriers and nethods of manufacture for vari ous
conpositions may be found in A Gennaro (ed.), Rem ngton: The Science

and Practice of PharcoudDit(oftd, 037 mibdi0P baubj YRGB W di, ams &

W kins, Baltinore, hereln I ncor par at e reference.

Li qui d form preMePht (20¢1§'L} ?Ttgl"iﬁféf%tﬁdt}'i’ihe%‘?#’ P'ili 9¥eorg uder an inert

enul si ons, fer emidEBhere, Whé Rdachish MRluRY wilY RRYIgRAReE by AtRlosgiRdt | ons for
parenteral injection or addition @E%Tquteners andﬁgﬁﬁlflers for ora

sol utions, ‘suspBifSPYRSNd WS BRNitE R HER e afhg e8ro Ny

al so incl ude solvus bmplfefearn umhmlrraammb r&eREOn Mixtirs &Jfatsm’e;lfiltered tmcgﬁgpﬁlol g
preparations su i nhal at C e utions sol i ds
in powder form b&ﬁﬁﬁ“f?ﬁ%%&%ﬁ?%@ﬁﬂag&% ‘ﬁ'ﬂj %\ﬁ% el Wﬂfﬂr@ﬁqf’@gﬁl y
accept abl e car r aerydesucduct Pusificatioe was camipd emsxsnhgg)amaraiwg platd t r ogen

Al so includ a [ t

10 convert e ﬁo&% dggaé’?' g @I@;@Bﬁ‘ )%:f %gitoogv\?eor Mm gr'gnpdafgfwoﬁ%g

either oral or parer&leﬁwbpraﬁl’vﬁrﬂ\ﬁs'ﬂ}m%n Such liquid forns incl ude
sol utions, suspensi e

i nvention may also e?ﬁvg %@EQ??gﬁhgé?ﬁ%r?y@mgﬁgﬁf?%ﬁ§¥UFﬁal
conposi tions caﬁﬁﬁ%ﬁ&? the formof creans, |otions, aerosols 15 and/or
emul sions and can be included in a t ransder mal patch of the matrix or
reservoir type as are conventional in the art for this purpose.
Preferably the conpound is admi-AREPARAFIVERXAMPLEZ  preferably; the
phar maceuti cal preparatton is in a unit dosage form In such form

t he preparations subdivided into suitably si,zed unit doses 20
cont ai ni ng appropriate quantities of - the thye cognponent, e.g., an
effective anount to achi eve the desired purpese. L’ The term

"phar maceutical conposition” is also inten uﬁ gonpass both the
bul k conposition and individual dosage uni any ‘of the forns
descri bed herein, conprised of nore than o gg“g,, t wo)
pharmaceutigal ly 25 active agents such as, for exanple, a conpound of
the present invsegwpiton and an additional agent selected fromthe |ists
of the additional agents descri-bed herein, along with any
pharmaceutical l.y i nactive excipients. The bul k conpo itlon and each

|nd|V|duaI dosage unit can COH%QIa{fIX ed anp ts of t foresald
"nore than one pharmaceutically |ve agenF

conposi tion" means nmateri al th&w eﬂﬁﬁﬁé“for ?ﬁél

i ndi vi dual dosage units. An III ra ive dosage unit anlor ali®™®

dosage unit such as tablets, Swand the like. Sim ly, the

her ei n- desprlbed met hod of treatlng a patient by adninist®ring a
pharmaceuti gal  comp@si bk Qi ha bBRRLFRER 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 inan ice bath. EtsN {0.073 mL, 0.44 mmol, 1.2 equiv) followed
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invention is also intended to enconpass the administration of the

af oresai d bul k conposition and individual dosage units. The quantity
of active conpound in a unit dose of preparation nmay be varied or

adj usted from about 0.01 ng to about 4000 ng, preferably from5 about
0.02 ng to about 1000 ng, nore preferably fromabout 0.3 ng to about
500 ng, and nost preferably from about 0.04 ng to about 250 ny
according to the particular application. The actual dosage enpl oyed
may be vari ed dependi ng upon the requirenents of the patient and the
severity of the wdhghidroemylaiongoritiats0064 ml00.Dehendl] N2kdquiv) vals thére

roper dosage re or._a,pa ul tion is ill
PLoPhe et Oor T in8 bl Wion s i a4 tdnflebBiafife
adm nistered in qmdrstmredlﬁlrdahran he bmgmy oﬁ&ermﬂonwﬂs monitored ByhEL.Ganount

df f i ti
and or “the phar 1BETERAY eSS, hei8REH Biolue Lll3rpEER As8"
regul at ed acdor d\en@ wes mmaeq \wd'@@ﬁ@ aotﬂ quénshed widhnshiturgted NahiC§) sdimllowed
consi dering such, ?:ﬁé OTfe ﬁg% el Bﬁ'er,fﬁ?agséﬁr?d wnc%ﬁ%té?:% fAat as

wel | as severlty o t’he sy being frea Fecomiended
dai |y dosage redPAshcrge pt, ubuﬂhwassubaﬁctesﬁo&émm gbronwtq@rawbmut
0.02 ny/day to QM@@E%%('Q% lVé@Omuﬁ@ﬂWhﬁd)v' ded doses. 20The
phar maceut i cal corrp03| tions Iqﬁe invention ray adm ni stered from
about 1 to a@gut 5 trl':ﬁétéosﬁéﬁy“ﬂﬁﬁf“”%? %4t ematively, as a continuous

i nfusion. Su %gm' istration can be used as a chronic oracute

t her apy. T q%antity of NKr receptor antagoni st in conbination
with a seleCtive serotonin reuptake inhibitor ("SSRI") in a unit dose
of preparation may be from 2% about 10 to about 300 nmg of NKr
receptor antagoni st conbi ne¢gFwith from o

about 40- t o- about - 1. 00- ng- of #SBREL | n- @Enot her comb tmon t.he_quantity
of NKi receptor antagonist iR i nbi ion @%h a S8Ry inAsq unit dose
of preparation may be from apgot® @, about 300%™y Sep,I €CEpPL Or
ant agoni st conmbined with fro out 10 to about 1¢0,ng 'of SSRI. In
anot her 30 combination the quanti®y of NKr receptor arftagonist in-
combination with SSRI in a unit dose of preparation may be from

about 50 to qgbout 30f, gg%;gé A 24 BEE R otiRlead8 ngﬂymld%

from about . 21% t o about M ﬁﬁg 0e act ga{m S% e Iqoyed may

be vari ed depen@l 11§ mpeint.p ﬁguw) was taken upin dry THF, To this reactlon mixture, .
60% NaH (0.10 g, 0.26 mmo], 1.5 equiv) was added and reaction mixture was

stirred at room temperature overnight. The progress of the reactionwas
monitored by TLG (40:60 EtOAc/hexane) and MS. Upon completioﬁ of the
20  reaction, the reaction mixture was diluted with EtOAc and guenched with
saturated aqueous NaHCO3. The organic layer was dried over Na,S0,4 and
concentrated to give Compouni 2b<0.11 g), which was used in the next step
. mthout further purification.

Electrospray MS [M+1] 676.2,
25

Step 3:

CFy

CFy

Compound2
30
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requi renents of the patient and the severity of the condition being
treated.. Determ nation of the proper dosage reginen for a
particular situation is within the skill of the art. For conveni ence,
the total daily dosage nmay be divided and admi nistered in portions
during the day as required. Upon inprovenent of a patient's
condition, a nmaintenance dose of a conpound, conposition or 5

conbi nation of the.invention may be adm nistered, if necessary.
Subsequently, the dosage or frequency of adm nistration, or both, may
be reduced, as a funct Compauntli2b (8y1pthimmbb 14 dgeivdivastissdivedhin titye

i nproved condi ti on,l S, i . h .
alleviated to theM%@'ﬂr{g’g%Lg\%g? ?’g\%]?gaé%%ﬁfyﬁtgﬁ@)ﬁ asAé. ) ad%ar'] "s'lert
may, however, requitmesgh@re.nthemehation mixture was hydrogerated 4t etpspkeria basi s

upon any recurren hERS ; 2l 1 ~and
treatment regi rrengﬁ?gruré;é\y aPﬁaﬁ%ﬁﬂ%5?%°‘é°nﬁwﬁ?§&ﬁ98fé\?§;b¥?@?@ﬁﬁam |1
depend upon a Var iEPhchexangst Breseadtion Mascergpieted itk i, fileresd thraugh
speci fic compound @apreyRLhed Bith BESAC, ARSNGB to GRES g 1884 The

status, 15 sex and diet of the patient, the tine o adm nistration,
the rate of excr etqr‘éﬁf—‘,PrPﬁ@tﬁlﬁ%E‘i’Tfﬁﬁ@UEFQJEJ’EE%FW%‘PGF\EO"PF@V%Vé‘Wﬁ@
and course of the ESpAB!HRFEN) % Hoe LoMPbARd 2 (164 afsegnt ' s di sposition
to the condition being treated a &6t e%udgmen of the treating
physi ci an. Det er ni nati%ﬁG‘B‘?st"ﬁ’é‘”% PeP44dsage reginen for a
particul ar sitiation i BRMS FAB) édimiatdd fOl’G%HQﬁF%@[M*ﬁ%QZW&LE\S
The invention di sg_’lg ? herein is exenplitied by the foll ow ng
preparations and 2 ﬁg %s, whi ch shoul d not be cbnstrued to limt the
scope of the disclosure. Aternative Mechanistic pathways and
anal ogous structures 25 nay [RREGARARVE EkampledbandExdrhd4i n t he ad.
P- REP- AFt ATI VE- EXAMP_LE-1. 30 Step 1: *M la In a 25 nL
round- bottoned fl ask, Conpoungﬁ.%gb 40. 253 g, R)fﬂngnol , 1.0 equiv)
-, \

was taken up in 5 mL of CHgClZy+anrd t he, r esuf#pgr eamt i on
A o\(& HN~y ])3 .
VA "CFy CF, .

15 Example 3

NaBH, (60 mg, 1.53 mmol, 8 equiv.) was added in portions to a
20 solution of Compound 30 (102 mg, ~0.12 mmol, 1 equiv.) in absolute ethanol
(2 mLY at 0°C. After stirring 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 CH;Cl), to provide a
pure mixture of two diastereomers. The two diastereomers were sebarated
25- using Chiral HPLC {ChialCel OD, IPA/Hexane=10%) to give Example 3, MS
[M+1]* 673.1; and Example 4, MS [M+1]* 573.1.

PREPARATIVE EXAMPLE §
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m xture was cobled to OCin an ice bath. Et5N (0.088 ni, 0.63 mmol,
1.5 5 equiv) followed By 4-chl orobutyryl chloride (0.065 m., 0.5
nmmol, 1.2 equiv) was then added to the reaction m xture, which wae
subsequently slowy warned to roomtenperature and Was stirred for 14
hrs. The progress of the reaction was nonitored by TLC (60: 40

Et OAci hexane) and Ms. Upon conpl etion, the reaction m xturewas
diluted with CH2C12, quenched with 10 saturated aqueous NaHCO3,

foll owed by brine. The organi c | ayer was ‘ad\;;l ed over Na2SO4 and
concentrated to give crude Conpound 1,4 3 @),, which was used in

the next step without further purificatifoy. ctrospray MS [ Mtl]
724.4. 15 Step 2: C, Its la | n Asflo Jed 25 nL

round- bottoned fl ask, Conpound |a (0. 3 0.4 mol, 1.0 equi v) was
taken up irtdry THE. To this reaction mec,L;,gua,s 60% 20 NaH (0.025 g,
0.62 nrnol, 1.5 equiv) was. . added, and reaction mxture was stirred
acrifibm terrperat uglepfor Thr The progress-a-Fe reacti on wasnoni tored by
T1: (60:40 EtO0AcJhexane) ame™\WB™ Ubn conpkeeiel onretAE<r edst i on

m xture was diluted with EtQAcland”guencHet™ Wit h st bir at@y aqueous
NaHCO3. The organic | ayer or er Na2SO4 and{ 28 ntrated
to give Conmpound Ib (0.25 g which was used in tnext step w thout
further purification, Step 3; ¢ememd20s  Conpound | b (@& 0. 37 mmol,
1.0 equiv) was issolv \n.dr H (2.0 nt.) and wa treted with
20% Pd(OH) 2 (60% wt . ) 3&%@403@%8?2&"&5#@?6{4@%@0 tiop St EPERound
m xture was hydr ogmaqdeus gf 0.628mE Rl @Rt EtRI(E.368/ME, 204 M) INCRLER(RC by
TLC (60: 40 EtOAdhexane). The reaction was conpleted in 45 mn, and
the reaction. m xt unl atQC. tTH@riedqt’Pnwwemﬁﬁ@mh&wﬂmﬂeﬂ(%&%’e}ﬁ@@
earth), washed with Et0Ac, and concentrated to give a crude product.
Purification was cBPHEEaNGthen giytedwish @HafF*aﬁO\Pé-)plTH? gespilting aqueous phase
chr omat ogr aphy1( 6Q4E&xEbEAE WRERDEL (3 P 1@MLRE THE BHAKALY A@iné&yers wEPe -

washed with water (10 ml.), brine (10 mL), and dried over MgSO4 Aﬁer
filtration and concentration, the crude mesylate was taken up in DMF (3.0 ml.)
and treated with KCN (0.344 g, 5.28 mmiol). The resulting mixture was heated

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

156  mixture was diluted with EtOAc (100 mL) and washediwith water (3 x 15 mL).
The organic layer was then washed with brine (25 mL.), and dried over
MgS0Q,. After fiitration 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).

A

20
Step B:

RC:

a TFA
Cortlrd b HE{OINHNHC(OJH, TMSCL, ELN, ey
CF‘

conmaundﬁu

A solution of Compound 5b (0.14 g, 0.185 rﬁmol) 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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El ectrospray Ms fM+l] 554. 3. HRVS (FAB) cal cul ated for
C26H29F6N302 (M+1l) 554.2242 found 554.2249. 15 . PREPARATI VE EXAMPLE 2
Exanple2 . 20 Step 1: 2a 25In a 25 m round-bottoned fl ask,
Compound 42b (0.3264g, 0.44 mol, 1.0 equiv) was taken up in 5 nL of
THF, and the reaction m xture was cooled to OCin an ice bath. Et3N
(0.073 m., 0.44 mwl, 1,2 equiv) followed by 2-chloroethyi
cntornormate (0.054 ni, 0.44 mmol, 1.2 equiv) was then added to the
reaction m xture, which was slowly warned to roomtenperature and

stirred for 14 hygshefVathd QIO SRS (4IDEN, 1B8HALY THe d@SoUsIHatOWas by TLC
(40: 80 Et 0Ac/ hexar}% egnd IY_E Tt}gﬂigaﬁt& ndd %ant ic'lo ltg;\o conpl eti.on,
and 5 hence was triagtedavity FHARE ThY ﬁ%&?{E‘HB PETHC Exerg M R WaRkRdeos
foll owed by bri ngith Whter O15gAL)) erined YBmL)Vaad theh e@dedomesr MYSZH ifter fitkation
concentrated to give (0.3.9) .crud roduct . whi was. subj.ected to
B OTAGE. chr ormt oibmGen AT S BrBiEt s pief B ARt S shica
(0.125 g). 105 El gadimtb SpOAGMEDH] (Wi £]1071) 2s dlue@t prdvide arpadmin&($M¥mgy 6H.
F3. C after solvent removal. The amine was taken up in'pyridine (1.0 mL) and

freated with HC(O)NHNHC(O)H (38.3 mg, 0.435 mrholj, TMSCH(0.276 mL,

2,175 mmol) and Et;N (0,152 mL, 1.088 mmol) at room temperature in a

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

10  before it was cooled down to room temperaturs. The mixture was then diluted
with EtOAc (40 mL) and washed with HCi (10 mL, 2.0 N). The resulting
agueous phase was extracted with EtOAc (3 x 15 mL). The combined organic
layers were washad with water (15 mL}, brine (25 mL), and dried over MgS0O..
Atter filtration and concentration, the crude product was purified using

15 BIOTAGE chromatography (EtOAc/MeOH, viv = 10/1) to give Compound 5¢
(40.mg, 31% for 2 steps).

Step C:

&

E/ .
NE-, e oF,

Hy POHMC, E1OH : Ne
[ O ———
. +*
R~ ,01,©LCF’

Campounds

Sompound Bc

20
Compound 8¢ (40mg, 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 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). Scivent
25 was removed under reduced pressure, and the crude product was purified
" - using preparative TLC (EtOAc/MeOH, viv = 40/1) to give Compound 5 (18
mg, 58%, Electrospray MS [M-+1]* 538.1.) and Compound 5d (8 mg, 19%,
Electrospray MS {M+1]* 538.1.).
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Cotl4 - CP, 15ln a flanme-dried 25 m round-bottoned flask, Conpound
2a (0.125 g, 0.175 mmol, 1.0 equiv) was taken up in dry THE To this
reaction m xture, 60% NaH (0.1091 0.28 nmmmol, 1.5 equiv) was added and
reaction mxture was stirred at roomtenperature overnight, The
progress of the reaction was nonitored by TLC (40: 60 Et OAc/ hexane)
and M5. Upon conpletion of the 20 reaction, the reaction m xture was
diluted with Et 0Ac and quenched wi th saturated agueous NaHCO3. The
organi c |l ayer was dried over Na2SO4 and concentrated to gi ve Conpound
213(0.11 g), Which was used in t %gifm t further
purification. Electrospray M5 [ M+ ﬁﬁ?ﬂ?%ﬂgk pLEY Compound 2b
(0.11 g, 0.16 mml, 1.0 equiv) was dissolved in dry MeOH (2.0 L) and
was treated with 20% Pd(OH) 2 (60% w4y under an inert atnosphere. The
reaction m xture was hydrogenated at“™&ffrosphari c pressure and the
progress of the reaction was rmnltore by T¥€ (40: 60 5 Et OAc/ hexane).
The reaction was conpleted in 45 m n, 440 rt hrough CELI TE, washed
wi th Et0Ac, and concentrated to gi vecrude product. The crude
product was purified using preparative.plate chromatography (45/55
Et 0OAc/ hexane) to give Conpound 2 (0.04 g, 45% . El ectrospray M

[ Mt1] 542, 3. 10FI RM5 (FAG cal cul ated for C261-126F5N503( M+1)

542. 1897, found $8R@A1878. PREPARATI VE Exanple 3 and Exanple 4 mlli
pH CFI s

Compound &a

MsCI (75 mL, 0.969 mmol) was added to a solution of Compound 23d

{0.248 g, 0.388 mmol) and EtzN (0.27 mi., 1.4 mmol) in CH2Cl» (3.0 mL) at
10  room temperature. The reaction was quenched with water (10.0 mL) after 30

minutes and diluted with CHzCl, (30 mL). The aqtieous phase was extracted

with CH;Cl2 {3 x 10 mL). The combined organic layers were washed with .

water (10 mL), brine (10 mL), and dried over MgSO4. After filtration and

concentration, the crude mesyiate was taken up in anhydrous DMSO (3.0mL)
15 andtreated with NaBH, (569.0 mg, 1.552 mmol). The reaction mixture was -

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

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
(3 x 15 mL). The combined organic layers were washed with water (3 x 15
20 mL), brine {15 mL), and dried over MgSO,. After filtration and con'c:ent'ration‘.
the crude product was purified‘using BIOTAGE chromatography
(hexanelEtOAc, v/v = 5/1) to give Compound 6a {0.11 g, 45%' for 2 steps).

Step B:
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15 ExaMpto 3 Exanple 4 P438114, MX 30 NaBF14 (60 ng, 1.53
mml, 8 equiv.) was added in portions to a 20 solution of Conpound 30
(109 ng, -0.19 mol, 1 equiv.) in absolute ethanol (2 nL) at OC.
After stirring at OC for 30 m nutes, TLC (MeOH CH2C12 =10%

Fs

CFa

Compaud Ba Compound 65

A mixture of Compound 6a (0.11 g, 0.176 mmoi) and Zn dust (0.114 g,
1.76 mmol) in HOAG (1.5 mL.) was heated at 80°C for 2 hours. The reaction

5 mixture was cooled down and filteréd through a short pad of CELITE and the
residue was washed with EtOH (15 mL). Solventwas removed under reduced
pressure and the tesidue wastaken up in EtOAc (25 mL) and washed witha
NaOld solution {4.0 N, 10 mL). The resuiting aqueous phase was extracted
with EtOAc (3 x 10 mL). The combined organic layers were washed with

10 water (15 mL), brine (15 mL), and dried over MgSQ,. 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 mmof),
TMSCI1(0.214 mL, 1.69 mmotl) and Et;N (0.118 fnl‘., 0.847 mmdl) at room |

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

15  hours before it was cooled dowa to room temperature. The mixture was then
diluted with EtOAc (40mL) and washed with HCI (10 mL, 2.0 N). The resulting
aqueous phase was exfracted with EtOAc (3 x 156 mL). The combined organic
layers were washed with water (15 mL), brine (15 mL), and dried over MgSOy,
After filtration and concentration, the crude product was purified using

20 BIOTAGE‘chromatography {EtOAC/MeOH, wiv = 20/1) to give Compound &b

"~ (37 mg, 33% for 2 steps).

N

. Ha PHOHR/C, £10H

Gompound bb Compotind 8

25
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anal ysis of the reaction m xture showed only product. The product was
purified by Bl OTAGE chr omat ogr aphy (2-10% MeOH in CH2C 2), to provide
a pure mxture of two diastereoners. The two di astereoners were
separated 25 using Chiral HPLC (Chial Cel OD, |PA/ Hexane=10% to give
Exanple 3, M5 [ M+ll+ 573.1; and Exanple 4, M5 [M+1l] 573.1,

+ 58- PREPARATI VE EXAMVPLE 5 Conpound 2. 61Conpound 6b 5

MsCl (0.102 nmL, 1.32 nmol) was added to a solution of Conpound 26a

(0.375 g, 0,528 Mol ) caisbufha I (695 3RB0.08E5 RrdH i BOH (20O t2eated. O
n.) at 0OC. The reaction mxtur@% q%%hed vmt%/aéer éylS.O ni)
after 30 mi nut es2tAPRIN famRerRitEN! HR GBS 10967 0hBRd wes Rydredenptefng
aqueous Iohase 1Qusivysa IBxbdliach Ws&kﬁ;}ﬁm@ﬁﬁé r%igt&nxmﬂﬂrdmé_sﬁlt@mf tRIRUEH @edcI
organi c | ayers re .. Wi wat,er 4 ) an
r Peq over” Mysat oot BENTE A i Rt destpa ity HOR K15 P, fltvent
mesyl at e was § akeas ramover] Dider (educkdrpressyreamd the eateprodudtivadEtifled. 344
g, 5.28 nrriol). I ) ’ h?%e“ for 12
hours before it WA epé%’é%?ée{ﬁgtﬁg&r‘%@%w‘é%%@%ﬁu €. "%H?f?'eg@%“jgn 15

m xture was di | Badpewndb F00Rg. 60%Q(EledtipsprayMadbtel] 5a8ih water (3 x 15
mL). The organic |ayer was then washed with brine (25 nL), and dried
over MgSO4. After filtration and concentration, the crude product was
purified by Bl OTAGE chromat ogr afiREPARMIIVEEXAMREEY 7/ 1) to give
Conpound 61344 0.14 g, 37%for 2 steps). 20 . A solution of
Compound 513(0.14 g, 0.195 nmol) in TM, (2.5 nL) was 25 stirred at

roomtenperature for 20 minutes beforq fhe solvent was renoved under
reduced pressure. The residue was t l;/p& Et 0OAc (50 nL) and
)
"*r/o Fa

Compound 7

#, Den-Hlastinferiodirans
bHONH, HEE, NaOAg, E10H
e 1,1 -oxayldifmidatele, PhH

Compound 12a Compoundia

15
Dess-Martin Periodinane (0.114 g, 0.268 mmol) was added toa '

mixture of Compound 42a (70.5 mg, 0.107 mmol) and NaHCO3 (0.112 g,
1.34 mmol) in CHzCl (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 organi¢c phase was washed with saturated Naz5,0s solution (3 x
10 mL). The combined aqueous phases were exiracted with EtOAc (3 x 10
mL). The combined organic layers were washed with 2 NaOH solution (10.
mL, 1.0 N), water (10 mL), brine (15 mL), and dried over MgSQ.. After
filtration and concentration, the crude aldehyde (70.5 mé, 0.107 mmol) was

25 dissolved in EtOH (3.0 mL) and treated with HONH,-HCI (74.4 mg, 1.07
mmol} and NaOA¢ (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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washed with a NaCH solution (4.0 N, 15 nlL). The aqueous phase was
extracted with EtOAc (3 x 10 nmL). The conbi ned organic | ayers were
washed with water (15 nmL), brine (15 nmL), and then dried over MBSO4.
After filtration and concentration, the crude product was passed

t hrough a short pad of silica 5 gel with Et0Ac/ MeOH (v/v = 1011) as
eluent, to provide an amine (90 ngy) after solvent renoval. The am ne
was taken up iripyridine (1.0 nL) and treated wi th HC(0) NHNHC(O) H
(38.3 nmg, 0.435 nrnol), TMsCl (0276 nL, 2.175 mmol) and Et 3N (0. 152
m., 1.088 mmol) washedwithtagugms MabiCE:i(10 mL)s &bé eqhebubphastiveasraxtiattedn

M xture was then,Rieaet @b 190 Tl cofitiel Oftafic 4RSI G Gieshed iy COO! €

down to roomtenperature ture was Ac (40
m.) and washed vvater (48mL).akwingi(10 L ang driegiinyver Mg+ Aﬁgrfdtq@t@oagdphase

was extracted W ddpcdrtidfien, i udeoshe wad Bﬁaiﬁ@&*ﬁﬂ?ﬂﬁéj OCD"%EH%SI) WS Was

were washed with water rine (25 ni), dri ed over

After filtrat? ortakgi R:'Bﬁ?&%?ﬁ”?éipmﬁ-) aﬂ%}?%ﬁ%‘@‘ bﬂ GH‘GMG"W&%‘ZQQ I(:ﬁw’?ed .
i 15 Bl OTA O0Ac/ | VI
Gompound Se { 40,0 TRDRD JeYegsab sty E ek 0Bt
d
oo e it e Sy tiiiiB tdond Bmtbld andiflfet “ﬁ%‘%"&gﬁ‘fﬂﬁsf g

a H2 ball oon forwmewmamﬁousﬁ@l {0aldt § mwh). Ths aguesuspbade wasapdrdcted
through a short \p ?@t@‘:ﬁ\c%ﬂa—ﬁu ggﬁbi‘h&?bl%'é SrsWRs 8 G sitd éf\bl HEt OH

(15 nL). Sol vent 25 was rermve red uce essure e crude

product was Wuriwaterd 19 8ibhdripe é@avle)t anﬂérmdeverﬁdm %@Hﬂtraipo and 40) 1)
to give Conpounceoﬁcmuamhew{ee .:Ebﬁﬁmgssmrﬁxd b%%hblrln\ ©38.1.) and

Compound 5d (6 rT% 19% Electr OSP PREPARATI VE
EXAMPLE 6 romatography (EtOAc) to give Compound 7a (39 mg, 55% for 3 steps).
Step B:

/N‘
4

Ne, N oF, NG,
Hs, Pd(OWc» EtoH
ey !
Vi CF,
15 Camponund 7a ’ Gompeund 7

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

25 PREPARATIVE EXAMPLE 8



Compount | G Conmpound224Conpound Ca MsCl (75 ni, 0.969 mmol)
was added to a solution of Conmpound 23d 10.248 g, 0,388 nmmol) and
E13N (0.27 nmL, 1.94 mmol) in CH2012 (3.0 nL) at 10 roomtenperature.
The reaction was quenched with water (10.0 nL) after 30 m nutes and
diluted with CH2A 2 (30 nL). The aqUeous phase was extracted with
CH2A 2 (3 x 10 nmL). The conbi ned organic |ayers were washed with
water (10 mL), brine (10 nL), and dried over MgSO4. After filtration
and concentration, the crude nesylate & aken up in anhydrous DMSO
(3.0 nL) 15 andtreated wi th NaBH4 ( nﬁg 1,552 mmol ). The
reaction mxture was heated at 85C for S before it was cool ed
down to roomtenperature. The m xture w# ..,joq,eéqkluted w th Et0Ac (50
m.) and washed with aqueous HCl (10 nL¢{3.01iM. The resulting agueous
phase was extracted with Et0OAc (3 x 15 e conbi ned organic

| ayers were washed with water (3 x 15 20 nL), brine (15 nL), and
dried over MgSO4. After filtration and concentration, the crude
product was puri fiSéshAtsi ng -BI OTAGE chr omat ogr aphy (hexane/ Et 0Ac, v/v

5/1) to give Conpound 6a (Ou 11 g, 45% for 2 steps) St B: A
m xture of Conpound 6a (0, i g, . 176} SR, s{ (0 114 g,
1.76 mmol) in HOAc (1. 5 eated" or . ffhe
reaction 5 m xture was tprpd thr@,u da rt pad -
of CEUTE and the residue shed vvlth Et OH (15 “Sdl verft was

removed under reduced pr ure and the residue was t €en u i n Et OAc
(25 nL) and washed with a NAGH Solution (4.0 N, 10 nL)¥™F& resul ting
aqueous phase was extracted with Et0Ac (3 x 10 m). The conbi ned

organic Iayers wer e washScubii BerkAintd RIadb B0y i) s Ay and

dried over MgSOH4. After filtration and concentratl on, crude am ne

(67.1 ny, 0.113 nibiyrephGomprund i2a (G203:9: P4P6 mno)) @drﬁaﬁ%dotfi?%at%l?'
wi t h HC(0) NFI NFI Caididt] ik 281,61, (80 rid) 3&80rﬁ1@hﬁarature. The reaction was stirred for 1

hour before it was diluted with EtOAc {50 mL) and water (10 iL). The organic
10 phase was washed with saturated NaS,03 solution {3 X 15mL). The
combined aqueous phases were extracted with EtOAc (3 x 15 mt). The
combined organic tayers were washed with NaOH solution (15mlL, 1.0 Nj, :
water (10 mL), brine (15 mL), and dried over MgSO,. After filtration and
concentration, the crude aldehyde (0.202 g) was taken up in fert-butanol (4.0
15 mL) and water (1.0 mL) and treated with NaH,PQ4+H,0-(84.4 mg, 0.612
mmol), NaClO3 (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 agueous NH4Cl. The resulting
aqueous phase was extracted with EtOAc (3 x 10 mL). The combined orgatic
20 layers were washed with water (10 mL), brine (10 mL), and dried over MgSOs.
After fitration 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 stired for 20
minutes. Solvent was removed under reduced pressure and the crude product
25 was purified using BIOTAGE chromatography (hexane/EtOAc, viv = 51 to
1/3) to give Compound 8a (62 mg, 29% for 3 steps). _

-5 -



TMSCl (0.214 m., 1.69 mmol) and Et3N (0.118 nt., 0.847 nrrodl) at
roomtenperature in a sealed tube. The m xture was then heated at
100C for 2.5 15 hours before it was cool ed down to roomtenperature.
The m xture was then diluted with Et0OAc (40 nmL) and washed with FIQ
(10 mL, 2.0 N. The resulting aqueous phase was extracted with Et0Ac
(3 x 15 nL). The conbined organic |ayers were washed with water (15
m), brine (15 nL), and dried over MgSO4. Alter filtration and
concentration, thewgmide product was purified using 20

Bl OTACE. chr omat ography ( Et 0Ag/ Me01-1, \Al ;A 2011) to give Conpound
6b (37 ng, 33%for 2 stepsPf

{Step C CF, Conpound,d Conpolim 25
Lonmpouna COD 00.5 ny, O. L | i n EtQbbked mMAeo tr ed at
roomtenperature with Pd( _’{OC .3 nmg—10-wt9% and vas rogenat ed
using a |-12 balloon for i fut’es™ The reaction g S,
filtered through a short of CELITE and the resi was washed

with EtOH (15 nL). Solvent F°%®&¥*renoved under reduced=psassure and

the crude product was purified using preparatiye TLC

(Et OAc/ MeOH Et 3N, v/v/v = 40/1/0.1) to %i ve Cp%pound ?-@%O rrg 69%% .

El ectrospray Ms twit Sempeuntbie(Smag:0AS0mmpapinE toH18.0 mbiwsstrealgd 7

Step A 5  room temperature with Pd(OH)2/C (12.4 mg, 10 wt%) 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 removed under reduced pressure and the crude product was purified
using BIOTAGE chromatography (EtOAc/MeCH, viv = 6/1} to give

10 Compound 8 (42 mg, 84%). Electrospray MS [M+1]" 557.3,

PREPARATIVE EXAMPLE 2

CFy

15 Step 1

CF, ol J\‘,\q ([ﬁ TN CF,

In a 25 ml round-bottomed flask, Compound 42b (0.21 g, 0.35 mmol,
20 . 1.0 equiv) was taken up in 2 mL of toluene, 3-chloropropionyl chloride (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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Conpound 12aCOVPOUPI 77a 15 Dess-Martin Peri odi nane (0.114 g, O0.268
mmol ) was added to a m xture of Conpound 12a (70.5 ng, 0.107 nmol)
and NaHCO3 (0.112g. 1,34 mmol) in CH2A 2 (3.0 nL) at room
tenperature. The reaction was stirred for 1 hour before It was
diluted with the addition of EtOAc (30 nL) and water 20 (10 niL).. The
organi ¢ phase was washed with saturated Na2S203 solution (3 x 10 nL).
The conbi ned aqueous phases were extracted with Et0Ac (3 x 10 nli).
The conbi ned organic | ayers were washed with a NaOH solution (10. ni,
1.0 N), water (1@oAd.) Upbm coraplétibh ofithie reattich after adurtheeholypBbdatingfther
filtration and concentration, the crude al dehyde (70.5 pig, 0.107
mmol ) was 25 di sswkiuedwascdit@ittaledl.togine rrude produettomp avindBaHORD, MiGh
(74.4 ng, 1.07 ) : ) at room
t enper at ur e. Thg@esélg g‘nth%%"tq é%\ntﬂo nhgf@'ﬁﬁ?mu hours before it
was diluted with EtOAc (20 nL) and washed w t h agueous NaHCO3 (10
m.). The aquecﬁus phase was extracted with EtOAc (3 x 10 nL). The
combi ned or gani c Stepydir s wer.e washed with water (10 nL), brine (10
nm), and dried over MySO4. After filtration and conceptration, the
crude oxi me was obtai ned (63 , 0. 093 mvol ) whi ch s 5 taken up in
benzene (2.0 nL) and treated 3 , Iib- oxafyl djimd (354 ny,
0.186 mml ). The reaction m X £ heat € 5 0C L,
before it was cool ed down to redi flenpéfature and di
(20 nmL.) and washed wi th aqueo HCl (0.5 N, 5 ni),
was extracted with EtOAc (3 X, ). The ned or rs
were washed with 10 Vbataé"aﬁel '%1%?%5‘?‘1"[4‘@01(“1’69 sk, Gom B'r"?‘g%ﬁ%
MySO4. After 10i | Dr2ay imawoland equiviceasttaiiiniu@in a DIBEM eblutien (1doylORICIMBNMF
puri {1 ed usi 00 B IS SIEPRBAI8TAR o i Rhfde 4 8 S ¥SuEATBRIANAG (39
{0.012 g, 0.316 mmol, 1.1 equiv) in dry CH2Cla/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

€§ W t Et 0Ac
aqueous phase

the reaction mixture was stirred at room temperature overnight. Thé progress
15  of the reaction was monitored by TLC (40:60 EtOAcIﬁexane) 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 over‘
Na;SO4 and concentrated to 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:

Fy

25

Compound 9b (0.125 g, 0.18% mmol, 1.0 eqtiv) 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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H Pd(OHNO. ECM F, Compou od is Compound | Compound 7a
(39 ng, 0.059 nmmol ) in EtOH (2.5 nL) was treated at roomtenperature
wth Pd(OH)21C (7.8 ng, 10 wt% and was hydrogenated using a H2
bal | oon for 30 minutes. The reaction solution was filtered through a
20 short pad of CELITE and the residue was washed with EtOH (15 niL).
Sol vent was renoved under reduced presSure and the crude product was
purified using preparative TLC (EtOAc/Et3N, v/v = 100/0.1) to give
Compound 7(12.2 ny, 40% . Electrospray Ms [ Mtl)* 524. 3. 25PREPARATI VE

EXAMPLE 8  Conmpounge8supk @ﬁh t?se progress of the ré§88n Wﬁé friohitdréd byofll_cf‘
(0.325 g, 0.767rrrm§ @s gtoamxtureo ound 12a 0202
g, 0.306 mmol) and XE“EP)3 be gpactiongnes compleled, 'RIEB:H!'EIEQC’G@‘ aGHoR  at
room tenperature. Thguie¥as ﬁﬁﬂemsough ICELH!E fn@éhel{ d%@.g [EtbaE, Qarne cbicenfsted
difuted wth Et0Ac t%%?venéfzde produw?1 lgunff:a]hon was carrl-tla-d out usﬁ'ng prep plate
5 chromatography (45/55 EtOAc/ hexane) to give Compound 8 (0.071g, 71%]).
Electrospray MS [M+1] 526.3.

HRMS (FAB) calculated for CagHasFsN3O2 (M+1) $26.1932, found

526.1929,
10 PREPARATIVE EXANMPLE 10
Compound 10
Step A:

GFy

) Ny, MeOH
O g, e

Compouad 5 Compound 18

A solution of Compound 8 (35 mg, 0.063 mmol} 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 erude product was purified using BIOTAGE
chromatography (EtOAc/MeOH, viv = 10/1) to give Compound 10 (268 mg,

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

25 PREPARATIVE EXAMPLE 11
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10 phase was washed with saturated Na2S203 solution (3 x 15 nL). The
conbi ned aqueous phases were extracted with EtOAc (3 x 15 nL). The
conbi ned organic | ayers were washed with NaOH solution (15 nm., 1.0
N), water (10 nmL), brine (15 nL), and dried over MgSO4. After
filtration and concentration, the crude al dehyde (0.202 g) was taken
up in tert-butanol (4.0 15 nL) and water (1.0 nL) and treated with
NaH2PO44120-(84.4 ng, 0.612 mmol ), NaCl02 (96.8 ng, 1.07 mml) and
2-net hyl - 2-butene (0227 ni, 2.14 nmol) ¢ _f&ce53|vely The reaction

m xture was stirred for 2 hours and thepnj d_gﬁt with Et0Ac (30 ni)
and washed wi th aqueous NH4CLl.. The resul ueous phase was
extracted with Et0OAc (3 x 10 nlL). The ¢ ;f?é%L anic 20 | ayers were
washed with water (10 nt.), brine (10 and drled over My604.

After filtration and concentration, the GaaCl d was dissolved in
benzene (4.0 nl) anﬁ OH (1.0 nL). The resultlng sol ution was
treated with- TMS IF\’”(,:'0:306 m., 0.612 mmol) it rciomtenperature and
stiffed for 20 m nutes. Solvent was renoved under reduced pressure
and the crude product 25 was ified using BIOT chr omat ogr aphy
(hexane/ Et OAc, vlv = 5/1 to &E%?ﬁ?o i ve Conpoun Ba_ 62 ng, 29%fcr

3 steps). Step 13: 0(SijI5’ " Corfpsufe 83 > !
. CwNo o o ChaN- ,o\r[ij\gp

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 mixture was then warmed up to room temperature. After TLC (EtOAc
10  eluent) showed that the reaction was complete, the reaction mixture was
diluted with ether and washed with saturated agueous NH,Cl solution. The
combined organic layers were drled over MgSQOy, filtered and concentrated to
give crude product, Compound 41a, which was used in the next step without
purification. |
15
Step 2:

P

Ry —R oF PAOHNG, Hy
'\-u/c’]/@\m;:
(53% from 231)

Using the same procedure as that of Example 31, Step 6, the crude
20 Compound 11a was hydrogenated {o givg pure Example 30b tyleld 526%
from Compound 11). MS [M+1]" 587.1.
PREPARATIVE EXAMPLE 12
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Compound Li  Compound 8a (62 ng, 0.090 mmol) in DOH (3.0 nL) was
treated at 5 roomtenperature with Pd(OH)2/C (12.4 ng, 10 wt% and
was hydrogenated using a H2 balloon for 30 m nutes. The reaction

m xture was filtered through a short pad of CELITE and the residue
was washed with EtOH (15 nL). Sol vent was renoved under reduced
pressure and the crude product was purified using Bl OTAGE
chromat ogr aphy (Et OAc/ MeOH, v/v = 611) to give 10 Conpound 8 (42 ny,
849 . Electrospray M5 [ Mrl] + 557.3. PREPARATI VE EXAMPLE 9 15Step 1:
In a 25 m round-bottoned flask, Conpoypd¥42h (0.21 g, 0.35 mmol, 20
1.0 equiv) was taken up in 2 nL of toluep®g, 3-ghl oropropionyl
chloride (0.037 nL, 0.38 mmol, 1.1 equi 4@ en added to the
reaction m xture, which was stirred at om ttenperature for five hrs.
The progress of the reaction was nonit oretey.mld-C (60: 40

Et OAc/ hexane) and MS, which showed sone starting material was stil
present. The reaction m xture was thus heated to 80C. Upon

conpl etion of the r3aefion after a further hour of heating, the

m xture was concentrated to give crude product Conpound 9a (0.2 g),
whi ch was used in the next step without further purification, 5 Step

2: ¥

Ho M ¢r, o .
1
.y ; CHONHNHGHO, TMEC), B, Py ok
4 th e /0 GF,

Compound 234
5 P

Compwund 122

HC{O)NHNHC{O)H (0.28 g, 3.18 mmol), TMSC} (2.0 mL, 15.9 mmol)
and EtsN (1.1 mi, 7.95 mmol) were added successively to a solution of -
Cbmpound 23d ('0..'647 g, 1.06 mmol) in pyridine (5.0 mL) at room

10  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 (100 mL) dnd washed with HCI (35 mL, 2.0 N). The
agueous pl'iase was extracted with E{OAc (3 x 25 mt), and the combined
organic layers were washed withwater (15 mL-), brine (25 mL), ‘and dried over

15 MgS0.. After filtration and concentration, the crude product was purified using
BIOTAGE chromatography (EtCAc/MeOH, viv = 5/1} to give Compound 12a
{0.48 g, 68%).

Step b:
20
“ X
I s ﬁN_;JN .
5 H F,
H,, PAIOHLIC, EIOH d 1
"""c\ﬁ‘ﬁ HN A oFy
Compound 12a Campound 12
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Cao In a flane-dried 25 m round-bottonmed fl ask, Conpound
9a (0.2 g, 10 0.287 mml, 1.0 equiv) was taken up in a 0.5 M solution
of dry CH2C12/DMF (411) ratio (4.59 mJl1.15 nL). To this mxture a 0.5
M sol ution of 60% NaH (0.012 g, 0.316 nmol, 1A equiv) in dry

CH2C12/ DMF (411 ratio; 5.06 pthl.26 'nmL) was very slowy added using
a syringe punp over a period of 3.5 hrs and the reaction m xture
was stirred at roomtenperature overnight, The progress 15 of the

ot on et T 6006 aoEmbbimd 125 A36Tho A TAFN EAOH B (s ysated |
quenched with saturatf@@nwmwem@@ﬁh@ (6rSyndi 10 Wiy and wiashytregenated
over Na2504 and CO"&?HHJ@% %é?lo@fogbiﬂ%nﬁftééd?h@{?gg dmgtgreé@ao 7nﬂ@kane)

was purified usi n chr omat ogr ap
to gi ve Conpound 2dh%lgbesb2%p@30f0§léﬁar&tﬁeagﬁl wagweshesbuithpEtOb (dp
3: Conmpungr ii’hé QolJe?@wgs rethol88 uhdeR 'reduée@pr@%ﬁ?é’énd’iﬂé crude roduct
di ssolved in dry MO %gafﬂi{ s treated with 20% O—%
wt.) under an mert‘”%?t?%@%%?‘ B @&&HW%W@P%@@%@OMW‘PE} a'tﬁé@
at atnospheric prasgiveCompbiinde 20N PARRS 86%]. EldieospRAONS PN+1}2529.1.
nonitored by TLC (60: 40 Et OAc/ hexane). The reacti on was corrpl eted in
20 mn, and the reaction mxtur%ﬁ% MPE_ LI TE, washed
using EtOAc, and concentrated to give cru € produc urification was
carried out usity prep plate 5 chromatography (45/ 55 Et 0Ac/ hexang)
to give Conpound 9 (0.071g, 71%. I‘:,hfctrospray I\/%n 11.41) 526. 3.

b/

HGO~™, CF

ey D

Compoundi3 Compound 14

Compound 264 . ) : Compound 142

15 _
HC(O)NHNHC(O)H (67.1 mg, 0.762 mmol), TMSCI (0.484 mL, 3.81
mmo!) and EfsN (0.266 mi., 1.905 mmol) were added successivelytoa
-solution of Compound 26a (0.155 g, 0.254 ymunol) 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 ﬁith EtCAc (40 mL) and washad with HC! (15 mL, 2.0 N). The
aqueous phase was extracted with EtOAc (3x 15 mL). The conﬁbined organic
layers were washed withwater (15 mL), brine (25 mL}, and dried over MgSOa.
After filtration and concentration, the ¢rude product was purified using

25 BIOTAGE chromatography (EtOAc/MeOH, vfv = 10/1) eluent to give
Compound 14a (0.129 g, 75%).
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HRVS (FAG cal cul ated for C26H26F611302( M+1l) 526. 1932, found
526. 1929. 10PREPARATI VE EXAVPLE 10 Conpound 10 Sten A1 15
Conmpound 1| Conpound 10 A sol ution of Conmpound 8 (35 ng, 0.063

nmol )

i n anmoni a net hanol solution (3.0 nL, 7.0 M in a Parr bonb was

heated at 80C for 5 days. The 20 system was cool ed to room
tenperature and sol vent was renoved under reduced pressure. The crude
product was purified using BlI OTAGE chromat ography (Et0Ac/ MeOH, v/v =
1011) to give Conp 10 (26.8 ng, '79% . Electrospray M5 [ M+l]

542. 1.

25PREPARATI MPLE 11 Example It Step 1:

Gompeund 14a
Cempeount 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 wt%) and hydrogenated using
a H; balloon for 30 minutes, The reaction mixture was filtered through a short
pad of CELITE and the residue was washed with £tOH (15 mL). Solvent was
removed under reduced pressure and the crude product was purified using

10 preparative TLC (EtOAC/ElsN, viv = 100/0.1) to give Compound 13 (36 mg,
35%, Electrospray MS [M+1]* 543.1.) and Compound 14 (30 g, 29%,
Electrospray MS [M-+1]" 543.1.}.

15 PREPARATIVE EXAMPLE 15

a0 {‘NH i
H,c'\{n""ﬂ., —&Q CF,

3

Compoundis

b.p-MECEANH,, NaBR{OAT),
CIGH,GH,C!

CFy

20 ‘ Compound 23g ' Compound 16a

Dess-Martin Periodinane (57.7 mg, 0.136 mmol) was added to a
mixttre of Compound 23g (46 mg, 0.0678 mmol) and NaHCO; (57 mg, 0.678
mmol) in CH,Ci; (2.5 ml) at room temperature. The reaction mixture was
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396ha 5

A sol ution of methyl magnesi um brom de In

tert-butylether (0.42 nL, 1.0M 0.42 mmol, 6.2 equiv.) was syringed
into a solution of Conpound 30b (48 ng, 0.068 mml, 1.0 equiv.) in
anhydrous TI-1F (1 nm.) at O C The reaction m xture was then warned
up to roomtenperature. 'After TLC (EtO0Ac 10 eluent) showed that the
reaction was conplete, the reaction mxture was diluted wth ether
and washed with saturated aqueous NH4Cl sol uti on. The conbi ned

organi c | ayers wer estirddadr phaur bMpI¢wad dilitingt RAOAC CINGEY YNt st (1OmL).

und, 11a _which s_used i next st
wi t hout purificati 03%%%% QBasf:waswfﬁgdmhsa%"ra%dﬂg?%’gitsﬁ@t'g%@ﬁ%m”'
procedure as that oFThé&dniphed BligoB phasés werkexitactetcwiBOEIOAT(® ¥ 8 mL).Tkhe

gi ve crude product,

11).

5

10

15

20

25

1D X6 (Wit sa7. 1ot Co ARG, sl phEAorfsgifoh LATHC AW,

water (10 mL.), brine (15 mL), and dried over MgSOQ,. After filtration and
concentration, the crude aldehyde (46 mg, 0.0679 mmol)was taken up in
CICH,CHzCH (1.0 mL) and treated with 4A molecular sieves (15 mg) and para-
methoxybenzyl amine (26.7 pl, 0.204 mmol), followed with addition of
NaBH(OAC)s (86I.4 mg, 0.408 mmol). The resﬁlting reaction mixture was
stirred at room temperature for 12 hours. The systém was then diluted with
EtOAc (20 mL) and washed with aqueous NaHC O3 (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
chromatography (hexane/EtOAc, v/v = 2!3;) to give Compound 15a (38 mg,
70% for 2 steps).

Step B;

CF,

Compound 182

Compound 15b

A mixture of Compound 15a (46.6 mg, 0.0584 mmol), Pd/C (4866 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
mL.). Solvent was removed under reduced pressure to give a crude product,
which was taken up with EtOAc (20 mL) and washed with aqueous NaHCOs
(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
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Conpound 12 FI C(O) NHNHC(O)H (0.28, g, 3.18 mml), TMsCl (2.0 ni,
15.9 nmmol ) and Et3N (1.1 nL, 7.95 mmol) were added successively to a
sol ution of Conpound 23d (0.647g. 1.06 mmol) in pyridine (5.0 nL) at
room 10 tenperature in a sealed tube. The m xture was then heated at
100C for 2.5 hours before it was cooled down to roomtenperature. The
m xture was then diluted with Et0Ac (100 nL) and washed with Ha (35
m., 2.0 N). The aqueous phase was extracted with Et0OAc (3 x 25 nl),
and t he conbi ned or guaified using ereparative TWa $He@H RO Ac, wat-et/1§)16 girk Compound
(25 nL), and dried g X After filtration and concentrati on,
t he crude product was E)Ul’l?i edusi ng Bl OTAGE chr onat ogr aphy
(Et OAc/ MeOH, v/v g 1) to give Conpound 12a (0.48 g, 68% . Step b:
20 Conmpound 12a Step & Compound 12a (32.6 ng, 0.049 nmol) in EtOH
(2 O nm) was tregted at roomtenperature with Pd(OH) 21C (6.5 ng, 10
wt % and was hydrogenat ed usi ng a H2 balloon for 30 mnutes. The
reaction m xture was then il t@{;bd t hrough a short%_@ad( g CELITE and
the residue was washed wit B'E moLMEL ORGy T

Compound 45h Compound 1§

MsCI (2.5 uL, 0.0324 mmol) was added ta a solution of Compound
15b (8.8 mg, 0.0162 mmol) and EtsM (5.4 pb, 0.0388 mmol) in CH,Clz (1.0
10  mL)at 0°C. The reaction was quenched with water (5.0 mL) in 30 minutes and
dituted with EtOAc (15 mL). The agueol's phase was extrdcted with EtOAc (3
X 10 mL}). The combined organic layers were washed with water (10 mL),
brine (10 mk.), and drled over MgSO,. After filtration and coneentration, the

crude product was purified using preparative TLG {hexane/EtOAc, viv= 15}
15 togive Compound 15 (7.2 mg, 72%). Electrospray MS [M+1]* 622.3.

PREPARATIVE EXAMPLE 16

20
Step 1:

HATU, EINK,
CFy | BME
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5 nmL). The solvent was renoved under reduced pressure and the crude
product was purified using Bl OTAGE chromat ogr aphy, (Et 0Ac/ MeOH el uent,
W = 6/1) to give Conpound 12 (17.2 ny, 66% . Electrospray Ms [MII +
529. 1. PREPARATI VE EXAMPLE 13 and 14 Sten A Conpound

284' Conpound 14a 15 HC(0) NHNHC(0)H (67.1 ng, 0.762 mol), TMSC
(0.484 m., 3,81 nmol) and Et3N (0.266 nL, 1.905 mmol) were added
successively to a -solution of Conpound 26a (0.155 g, 0.254 mml) in
pyridine (2.0trt) at , roomtenperature in a seal ed tube, The m xture
was then heated at 100C for 20 2.5 hours before it was cool ed down to
room tenperature. The mniljdingtdesame gidcedusel asuhahof Example(300 Step)1, Gathpound

washed with HC (15 %‘,,a Faﬁﬂ? th
Et 0Ac (3 x 15 rn(L 1 38'% I neglngeﬁ]ﬁ ﬂézng]? %ﬁgp@ﬁmﬁéh‘%gﬁ !
wat er (15 nl), brl neyctrqcsﬂmdp Salé@admth@d usjogeﬂﬂsngrsmdetw araipe.f | Thecgideon

and concentratioy, pleudiudeisbi AlhEheSRpRithdd: blitholfn1g 25 Bl OTACE
chromat ogr aphy (Et 0OAc/ MeOH, viv = 10/1) el uent to gi ve Conpound 1l4a

0 n
(0.129 g, 759%. Stgf%p%: 1,1 c¢" 14 fi 1-1100-'e, 14-CP,1.400
PHOHRC, Hy
(71% from CAB)
I Tea anmpound‘!s‘
10 Using the same procedure as that of Example 31, Step 6, the crude

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

15 ' PREPARATIVE EXAMPLE 17

Step 1.

DMAP, EDC
Fa EfOH, CH.0,

20

e

A solution of Compound 31h (48.3 mg, 0.066 mmol, 1.0 equiv.} in

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

added sequentially DMAP (8 mg, 0.066 mmol, 1.0 equiv.), and ethanol (36 -
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W H100\ + Conpound 13 Compound 14 5Conpound 14a (129 ng, 0.19
mmol) in EtOH (4.0 nL) was treated at roomtenperature with Pd(OH)21C
(25.8 ng, 10 wt% and hydrogenated using a H2 balloon for 30 m nutes.
The reaction mxture was filtered through a short pad of CELI TE and
the resi due was washed with EtOH (15 nlL). Solvent was renoved under
reduced pressure and the crude product was purified using 10

preparative TLC (EtOQAc/Et3N, v/v = 10010, 1 0 give Conpound 1 36
o P 3506 B ect rospr g WESFRFISEES Wy aloid K WAL 1O 0T, SHez o8y
El ectrospray M ii vihehkéndzfffatéd Jo drjrieeRERARRdiEwEs M lp it EtOAc and
aaded 10 a mxture BRRBHDsH e LralNEHCOoohO T ORr Rp
adde 0 a mxture R O

(57 mg, 0.678 mmol ) dried dReBA30) XitBrediand abnaeotcated orgderthe arude priddect,
reaction m xture i . hef I i 2d with
EroAc (20 L) andl vgPmpOpAd T it e URH e Mfsieb iy Borkhieh ',
saturated Na2S203 solution (3x 10 nL). The conbi ned aqueous phases

were extracted with Ac (3 x 10 nL). The conbi ned organi c | ayers
were washed with NaOH Solution (10 nL, 1.0 N),

Y& PA{OHYIC, H, iy "*_{_/ ik
—— a ‘
,ow,djﬁ

“CFy N~
s

(46% Trom 3th}

i7

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
15
N
¢ MM
HO‘HQ'-.. N_&O Fy -
R, Q‘/éLL
e F:
Compound 18
Step A : . “
. N
: ¢ M
‘r& NHOH, EIOH m"‘)‘- H"%J I
Compaund 19 . GCeompound 18
20

Compound 19 (10 mg, 0.0175 mmcl) in EtOH {1.5 ml.) was treated
with HONHz=HCI {12,2 mg, 0.175 mmpl) and NaOA¢ (7.2 mg, 00876 mmol)

at room temperature, The reaction mixture was then stirred at 60°C for 12
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5 water (10 nlL), brine (15 nL), and dried over MySO4. After

filtration and concentration, the crude al dehyde (46 ng, 0.0679 mmuol)
was taken up. in CICH2CH2Cl (1,0 nL) and treated with 4A nol ecul ar
sieves (15 ng) and parenet hoxybenzyl amne (26.7 }1, 0.204 mol),

foll owed with addition of NaBH(QAc)3 (86.4 ng, 0.408 mmvl). The
resulting reaction mxture was 10 stirred at roomtenperature for 12
hours. The systemwas then diluted with Et0Ac (20 nL) and washed with .
aqueous. NaHCO3 (10 mL). The aqueous phase was extracted wi th Et0Ac

(3 x 10 m). The COH&JrQeﬂ'IeQﬁI%Hz'ﬁaéoﬁM@B%ltﬁ@@Aé’\@%mﬂg aWl Waer@!tvﬁfh datBous
nm), brine (10 nm), dried over S fter filtratio

concentration, the E’I""’dﬁ@f* pm?cﬂﬂl:'?o‘(ﬁ/&gwg?ﬁj‘?’?’? exgetgd il EQWGE‘ 01‘5'-) The
chr omat ogr ap hy ( hexwﬁﬁlﬁcﬁﬂgamﬂayers w%n‘e?@laéh@d GJHN wafed (Imﬁmbﬂl@‘( 10 88.),dd

70% for 2 steps) e
mixture of Compoundiielsyer MgSEr AEr raia AR BIop AR R Arids PragUctytss
W%, and NHACOR§l (pgified tﬁgprdbaﬁﬂvb Tﬂm(h)exén&ffﬁtQAe%%ZS@td@t\)e Mpbmaiﬁg
at reflux for 5 hours. T ixtyre wa room tenperature an
filtered through a @ﬁd‘?qgg%g]%?é{@éﬁﬁ%@sﬁ&ﬁf?’ﬂ@?r esi due was washed
with EtOH (15 25 nlL). Sol vent was renpved under reduced pressure to
give a crude product, which was ta ( 0 nL) and
washed with aqueous NaHCO3 (10 m_)lf’ éRaA\(‘qFlﬂ‘}eé]oEghp aEéI%V\/as extracted
with EtOAc (3 x 10 nlL). The conbined organic |ayers were washed with
water (10 nmL), brine (10 nL), and dried ou&l, MBSO4. After filtration
and concentration, the crude product Was u—(%ur tfied using preparative
TLC (MeOH Et OAc, v/v 7-1 1/10) to give Cd 15b (18 ng, 579%.
Step C 5 Conp: am 11Sbconpoundi a uL, 0.0324 mmmol)
was added to a solution of Conmpound 15b 8!ny, 0. 0162 mmol ) and
Et 3N (5.4 )41 _,4®.0388 mml ) in CH2d 2 conoﬁLﬂs m.) at D.C. The
reaction was quenched with water (5.0 m.) in 30 mnutes and dil uted

with EtOAc (15 nlL). The aqueous phase was extracted with Et0Ac (3
- Step A . '

&, Dass-Martin pariodinone
b. Vinylighyr, THF
¢, Daxs-Marlin perlfodinane

Compound 23h
™ ) Compound 18a

15 Dess-Martin Periodinane (0.252 g, 0.595 mmol) was added toa
mixture of Compound 23h-(0.202 g, 0.297 mmol) and NaHCOj; (0.25 g, 2.97
mmol) in CHZClz (4.0 mL) at room temperature. The reaction mixture was
stirred for 1 hour before it was diluted with EtOAg (50 mL) and water (10 mL).
The organiclphase was washed with a saturated Na2S203 solution (3x15 mL).
20 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),
water (10 mL), brine (15 ij, and dried over MgS0a. Afier flitration and
- . concentration, the crude aldehyde (0.202 g) was taken up in anhydrous THF
(4.0 mbL.) and was treated with CHsMgBr (1.18 mL, 1.19 mmol, 1.0 M in THF)

25 at-78°C, The reaction temperature was slowly increased 10 room temperature

and the reaction was quenched in 2 hours by the siow addition of saturated

-77 -



x 10 mL). The conbi ned organic |ayers were washed with water (10 ni),
brine (10 nL), and dried over MpSOH4. After filtration and
conCentration, the crude product was purified using preparative TLC
(hexane/ Et OAc, ,v/v =1/5) to give Conmpound 15 (7.2 ng, 72%.

El ectrospray M5 [ M+l] + 622. 3. PREPARATI VE EXAMPLE 16 20 Step 1:
conpolindl8 SiblS - 74 - Using the same procedure as that of

Exanpl e 30, Step 1, Conpound 16a was prepared using ethylamne in the
place of N, N-dimethyl am' ne hydrochl oride salt, and w thout using

di i sopropyl ethyl a sWCICsro\ﬁgSn @Sﬁﬁs?%tr 44%n H‘?ﬂgre'vfésgﬂﬁn tﬂﬁt’éﬁ

Itep without purification e sane procedure as

of Exanple 31, StepE¥Aa(Fe mip @ﬂ‘é“%fﬁb%ﬂg %N\Mgé upg) ﬁa@waﬁ@was

gi ve pure Exanple 1&gk %ﬁ‘élﬂc ﬂe%@éd’u@ %Ma&t@ﬂ witVBtdAdEIA5 mL). The

600. 1. 15PREPARATI VE'E ep

combined organlc Iayers were washed w:th water (10 mL}), brine {10 mL), and

5 dried over MgS80,. After filtration and concentration, the crude secondary
alcohol (0.21 g).was taken up in CH,CI2 (5.0 mL.) and treated with Dess-Martin
Periodinane (0.378 g, 0.894 mmol) and NaHCQO3 (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,S;05 solution (3x15 mL). The combined agueous
phases were extracted with EtOAc (3 x 15 mL). The combined organic layers
were washed with aqueous NaOH solution (15 mL, 1.0 N), water (10 mL),
brine {15 mL.), and dried over MgSQ,. After filtration and concentration, the
crude produce was purified using BIOTAGE chromatography (hexane/EtOAc,

15 v/v = 1/1) to give Compound 19a (30 mg, 43% for 3 steps).

Sten B:

Compound 193 Gompound 19

20 Compound 19a (57.4 mg, 0.0816 mmol) in EtOH (3.0 mi.) was treated
at room temperature with Pd(OH),/C {11.5 mg, 10 wt%} 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 removed under reduced pressure and the crude product

25 was purified using BIOTAGE chromatography (hé)éanelEtOAc, viv=2/3) to
give Compound 19 (41 mg, 88%). Electrospray MS [M+1]" 571.1,

PREPARATIVE EXAMPLE 20
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2031hl7a A sol ution of Compound 31h (46.3 ng, 0.056 nmol, 1.0
equiv.) in anhydrous dichioromethane (1 nt.) was cooled to 0C. To
this solution was added sequentially DVAP (8 ng, 0.066 mmol, 1.0
equiv.), and ethanol (36, 4). The reaction mxture was allowed to
warm up to roomtenperature, and then concentrated to dryness. The
resi due was taken up into Et0Ac and washed wi th saturated agueous
NaHCO3 sol ution. The organic | ayer was dried over Na2SO4, filtered
and concentrated to give the crude product,j5 Conpound 17a, which was
used in the next step without purificati ong\%t ep 2: 17 10Using the
same procedure as that of Exanple 31, &%p éo t ffe crude Conpound 17a
was hydrogenated to give pure 17 (yield 48% fr Conmpound 31h). MS

[ Mt1] 601. 1. PREPARATI VE EXAVPLE 18 20 'f’ ip6and 19 (10 ny,
0.0175 mmol) in EtOH (1.5 nL) was treated4th HONH2FI CI (12,2 ng,
0.175 mmol) and NaOAc (7.2 ng, 6,0876 mol *"&t*™¥oom tenperature. The
reaction mxture was then stirfed at 60"C for 12 hours, The m xture
was diluted with Et@ac 20 nl) and washed with aqueous NaHCC3. The
aqueous phase was e ‘ted with Et0OAc (3 x 10 nlL). The conbi ned
organic | ayers were washed with water (10 mL), brigne (10 niL), arﬁ
dried over MgSO4. Ajt.elmiltgati oncang wangent ratyQh, the crudef oA

product was 5 purifie pr ’aragE ”_;j eXa 0AEY W "L 2k3)
‘Wﬁg@ RZ C .E&G*(Ch ye A M g_F:_+58£zN ;‘/GY@W

to give Conmpound 18
Compound 28k GCompound 20a Cempound 20R

NaBH{OAc); (81.4 mg, 0.384 mmol) was added at room temperature fo

a solution of Compound 26b (79.9 mg, 0,128 mmol), CHOCOEt (37.8 4,

: 0.192 mmol, 45-50% in tofuene), and 4 A molecular sieves (30 mg)in .

10 CICH,CHJCI (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
organip layers were washed with water {10 mL), brine (10 mL}, and dried over
MgS0.. Aft_erfiltration and concentration, the crude product (91 mg, 0.128

15 mmol) was taken up in CICH;CH,CI (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 removeq under reduced pressure, The crude product was purified

using BIOTAGE chromafography thexane/EtOAg, viv = 1/1) to give a mixlure

of Compound 20a and 20b, which was further purified by OO chiral HPL.C to -
20 give pure Compound 20a (30 mg, 33%) and Compound 20b (25 mg, 28%).

. Step B:
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PREPARATI VE EXAMPLE 19 Conmpouod Step A: 15Dess-Martin

Peri odi nane (0.252 g, 0.595 mmol ) was added to a m xture of Conpound
23h-(0.202 g, 0.297 mmol) and NaHCO3 (0.25 g, 2.97 maid) in CHdO 2
(4.0 nL) at roomtenperature. The reaction mxture was stirred for 1
heur before it was diluted with Et0OAc (50 nL) and water (10 niL). The
organi ¢ phase was washed with a saturated Na2S203 sol ution (3x15 nL).
20 The conbi ned aqueous phases were extracted with Et0OAc (3 x 15 ),
The conbi ned organic | ayers were washed with NaOH sol ution (15 ni,
1.0 N, water (10 nl); brine (15 nO, and dried over My8P4. After
filtration and . concentrati op’mthe crude al dehyde (O 2 g) was
taken up in anhydrous THE {0 and S ed ned-t. Br (1.19
m., 1.19 mol, 1.0 Min THE) ﬂ% mﬁ'ﬁﬁé‘l"ﬁ%‘;ﬁt i on(tenperyture was
slowy increased to roomte -«a@ &Dd the reactio hed in
2 hours by the slow additio saturated aqueous solution (10
mL). The reaction mxture was themgi | uted Wi th EtOAc (cb#-uwalke) 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). The
conbi ned organic | ayers G pounalfe d2ing 0. 0225emmel & BDH)(2. Obnli)nmaS(tmted

m.), and 5 dried ov

crude secondary al co @ﬁ%efﬁtﬁwvﬁ;ﬁé(gﬁgﬁﬁfb ﬁ’ﬁqm%ﬂg’g‘% h?
treated with Des8- Maﬁ"ﬂg A éa'logaﬂpréiﬁémo@esﬁge geacoommtma)s fikgred Nl!iﬂ@l?
(0.375 g, 4.47 mmol %ho@ttpardQﬁ@ELﬁWd%ﬁélfe%iduJ tﬂass fvﬁﬁgd'mﬁfﬂ BTOKL(45 ﬁwL\j\%ivent

stirred for 1 hour before it was dil uted Ac (50 m)" and” wat er
(10 mL). The organlwa?)we%%dqﬁe%&%@'@%@ W%@?GM?@EP rified -

sol ution (3x15 nl). ushhen :@cmamaﬁoraau@ap@ (RBRFEALORE, af\ﬂxmmsmgitd@ni&

Et OAc (3 x 15 nl) he co

aqueous NaOH sol utlgﬂm(’%’qaﬁg?% SD &aﬁ@&“{sﬂﬁmﬁﬁ {mi 'ﬁéa( 15 n),
and dried over MySO4. After filtration and concentration, the crude
produce was purified using Bl OTAEEEWUHHE@GWBE%hM%/ Et 0Ac, 15
viv = 111) to give Conpound 19a (90 ng, 43%for 3 steps).

PYBOP, DIEA

R — F.
Chy Kieit,. CHO, 3

15 2ib
Compound 21a (1.0 g, 1.4 mmol, 1.0 equiv) was dissolved it CHzCl

{18 mL) and the solution was cooled to 0°C. Diisopropyla_mfne (0.54g,4.2

mmol, 3.0 equlv.) 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. Aftér 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 warim, and was stirred at room temperaiure
overnight. The brogress of the reaction was monitored hy TLC (95/5
EtOAc/MeOH eluent). Upon completion of the reaction, the reaction mixture
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Step B: ANH 142, Pd(04),C. MH Conmpound 19 20Conpound 19a (57.4
ng, 0.0816 nmml) hi EtOH (3.0 m) was treated at roomtenperature
wth Pd(OH)2/CL11.5 ng, 10 wt% and was hydrogenated using a H2
bal | oon for 30 m nutes. The reaction mxture was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 m).

Sol vent was renoved under reduced pressure and the crude product 25
was purified using Bl OTAGE chromat ography (heXane/EtOAc, vlv = 2/3)
to give Conpound 19 (41 88% . El ectrospray Ms (M+11+ 571. 1.
PREPARATI VE EXANPLEWQ%)dllut%wﬁbﬂz%afﬁt%dhﬁ\orgamcEn aqueouniEBRE WY 3

gl 4 ng, 22128?7 grrgisé par@ed,and @k cﬁ%;arf@lﬁf@rwmfsﬁ’éd%lﬁl Hrlﬁeadr&@vblﬂm' NSO,
npoun Cl—g)OOZ
45-50% i n tol uene), ﬁw&ewﬁ?ﬁmge)@a aipceRr ‘5@% aﬁﬁ‘)h'tf’ ﬁOI%DA“”f'ca“D”
Cl CH2CH2Cl (1.0 nl) wad baricasttusing B RAGE ehmmstogrtaphy et fot B Adhbxane)
before it 5 to give Compound 21b as a white solid (0.72 g, 72%).

Electrospray MS [M+1] 738.2.

TFA, CH,CY

21k 24¢
10
Compound 21¢ (0.7 g, 0.95 mmol, 1.0 equiv) was dissolved in CH,Ci>
{10 mL) under & Nz atmosphere. To the reaction was added excess TFA (2.0
g, 19.4 mmol, 20.0 equiv.}, and the reaction mixture was stirred at room
temperature ovemiéht. -The progress of the reaction was monitored by TLC
15 (171 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 NaHCQj3, and
diluted with EtOAc. The organic and aqueous layers were separated, and the

20 organic layer was washed with brine, dried with Na:50,, and concentrated to
give Compound 21d (0.6 g, 99%) as a white foam. '

EocNHNH;, ImGOim
THF

“urQ cF,
21d

Compound 21¢ (0.24 g, 0.38 mmol, 1.0 equiv) was dissolved in 5 mL’

f

25 o anhydrous THF under a nitrogen atmosphere. The solution was cooled to

0°C. In a separate round-bottomed flasi was combined carbonyldiimidazole

(0.15 g, 0.90 mmol, 2.4 equiv) and fert-butyl carbazate (0.1 g, 0.76 mmol, 2.0
equiv) in anhydrous THF (2 mL). The sclution was allowed to stir for 30 min
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was diluted with EtOAc (20 m ".) and washed wi th aqueous NaHCO3 (10
m.). The aqueous phase was extracted with EtQsc x 10 nL). The

conbi ned organic | ayers were washed with water (10 nL), brine (10
m.), and dried over My804. After filtration and concentration, the
crude product (91 ng, 0.128 15 mmol) was taken up in Cl CH2CH2Cl (0.5
m) and treated with TMSN=C=0 (2.5 nlL). The reaction m xture was
heated at 70C for 72 hours before the solvent was renoved under

reduced pressure. The, c s purified usin :
chr omat ogr aphy ( hsx&Wk3 c[ﬁtég&apcaw*lj& ﬁtﬁﬂf"'bﬁ“@f\%’"d’wmgﬁ
20a and 20b, which uvasufauwasTsedwith sihgaroby TOD (TR breah JHRk:

Pure Conpound 20a ( 9 nd. 20b. N,
Conpound 10aConpou n@%g&teg?&/%%d’ﬁgﬁﬁggﬁ%ag f"fge 'ﬁ{;waws
EtOH (2.0 m..) wasmbdiuaived then mdem(:treoraeﬁrarﬁemteremddrto
ng, 10 wt % and S 2ba|osrn_
The reaction sol ﬁ?l \6%36%39%{???%%8@,}1 ; B
t he residue was vvasﬁiéﬂ'ﬁ\ﬂﬁ@r&taﬂbbrﬁﬂﬁn(ﬂ%-ﬂolmwcmg)n@ma'
reduced pressure an was-puri fi-ed
chr omat ogr aphy (hex@ne/ 85\2%35%99%%3 to.1/9) : 0. gi ve MPOUr

(14.3 nmg, 77% . Electrospray Ms [ Mr11l+ 574 3 10. PREPARATI VE EXAMPLE
21 and 22 1521a216 Conpound 21a (1.0 g, 1.4 nmol, “1.0 equiVv) was

di ssolved in CH2@ 2 (16 nL) and the sol utign was cooled to OC

Di i sopropyl am ne (O. g, 4.2 .. mol, 3,0 requry )a was- added to the
reacti on m xture, {8 o4ed yPYBCP(O 88g 1‘°7N q 12equrv)
and the reaction m xtUf8hg Tirred o for 20" 5i#n §° t hen Var med
to roomtenperature. Afded 2 n., exe@ss met hyksis UE/% O n, 14
mml, 10.0 equiv.) wa H#eq &s™a 2. OM sol uti.on { tH ®f | ask
becanme slightly warm -&nhd wgs stl rred at room tenper asure overni ght.
The progress of ‘the reagtion tore%[ by: TLCI§95/5 Et 0Ac/ MeCH

el uent). Upon conpl.eti of°HPoHA %%rq "Waok 58 Iy oresiseolipg in 15 mt

of anhydrous CH Clo under a nrtrogen atmosphere The solution was cooled

'CE:"

_ to O"C HC (1 4 mL 5.6 mmoal, 20 equw, 4 M splutlon in droxane) was added

5’0—*-/.'.

- 15 and the solutron was aIIOWed fo warm to }oom temperature and stlrred

overnight. The solutlon was cooled to O“?. and quenched with saturated

NaHGCOs3 (5 mL} solution and dlluted with EtOAc The organic and aqueous
layers were separated and the organic Iayer was washed with brine (10 mb),
and dried over NazS04, The organic Iayefrwas_fﬂtered ‘and concentrated under
20 vacuum to give a white solid. The crude ure was purified using BIOTAGE
chromatography (5%-8% MeOH{CHgCIz)'to gwe::Compound 21‘e (0.15 g,
79%) as-a white solid. S 1 ' -

o Cod ’
H:NB 4 o — ; 'N‘ﬁ ,
o C ) NGk, wH o
: —— o
O : ,-' Acouow ] clrit
or—‘, ; ; K cF,
o5 ate y o 21f

- Compound 21e (0.159,0. 22 mmol 1.0 equrv) was dissolved in
anhydrous DMF (1 mL). Foramrdlne acetﬁte (0.126g, 1.2 mmol, 5.5 equiv.)
followed by acetic acid (0.69 ml., 1.2 mmol 5.5 equw ) was added and the
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was diluted with 1120 and Et OAc, the organi c and aqueous | ayers were
separated, and the organic |ayer was washed with brine, dried with
Na2SO4, and concentrated to give a crude product (1.99) as white
solid. Purification was carried out using Bl OTAGE chromat ography (1:1
to 2:1 Et 0OAdhexane) 5 to give Conpound 21b as a white solid (0.72 g,
72% . Electrospray Ms [Mr1l] 738.2. 21c 10 Conpound 21c (0.7 g,
0.95 mmol, 1.0 equiv) was dissolved in CH2C12 (10 nlL) under a N2

atmosphere, To t e RafhhAPe WBS nalare ¥ i 30 1" késdiePsiatRy fhattiR!

20.0 equiv.), and e reactiron mxture was s
t enperature overn| : i ) ; |
TLC 15 (1/1 Et OAdkv/gglt—?ugﬁ[}Znt b%\%ﬁiﬁﬂ? ﬁﬁ%ﬁ%@%ﬁ%@@?ﬁ%@?%?ﬁ@w
material was stil F?f@ﬂéié@h@na' de dhepragreps Of_let_:‘-‘ crastien was penitpren kvald-Co@éled
and the reaction ghytLmRoMSuerd). UM ool df tfieXeadtidn; thtRedtion mixiure
conpletion of the reaction, the reaction mxture was cooled to 0C

quenched with Sat WPaFeReNIteXP temnpitdiel AHeaehewith HaCoArd dited WindEtRre.
and aqueous | ayer sha\Bfganie @RdBqicRds gé\@ﬁehﬁse%graﬂicgﬂﬂ' the bRMBI 1HBFwas
washed with brine, dried w th Na2S(C and concentrated to give
Conpound 21d (0. 6Wgshegawh biige drigh with Negi3 ans congenirated to give a crude
ggrrp?unth éc (0. iﬁmlgr:ct(@o.g& th}itﬁi&nﬁé@ﬂrm&a%ﬁ&a@iﬁﬁiﬁh \é@dljéir{g_ BIOTAGE
of anhydrous - unde ni.tro p . sol ution was
cooled 1o 0C Tn Sromplisiephy scHien: SO0 BiRSauedah Bidtey
car bonyl di i m dézoCempBudd@1f 43 ODWhitersolid (114, 22%k). v) and tert-butyl
carbizate (0.1 g, 0.7 L. 2 i i'n anhydrous THF (2 nmlL). The
sol ution was al |l owed %J)er}:ﬁ%?prra*%ng [%%##4 and added via cannula to the
sol uticpn of Conpound 21c OyerThiritir:Trie , cannula was ripsed with

anhydrousl THF (1 9,8 niL).,, Thereadti OnM (i gre, . was he 12
. N . . R 1 P K M s
reflux until the §r°>w-6 mmaterial as. con drT teact f'
Chzi, -5 o cp WeDH - ey CF; “t, /]\rl\)cp‘
» :
21 22 .

240 '

Compound 21£(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 fonnéte (0.09 g, 0.14 mmol, 5.0 equiv.) under an inert
atmosphere. Thé reaction mixture was heated to reflux and was monitored by
TLC (9/1 CHzCla/MeOH eluent). The reaction was completed in 1 hr. The
reaction mixture was filtered through CELITE, washed using EtOAc, and
20 congentrated under *;vacuum. The resulting residue was taken up in EtOAc,
and washed with saturated NaHCOs3, followed -by brine and H,O to give a
crude product {0,019 g} as solid film. Purification was carried out by
" BIOTAGE chromatography (gradient of 2% to 8% MeOH/CH,Clz). The de-
aired product was converted to the-H.CI salt to give a mixture of Compounds
25  21and 22 (0.014 gj as a white solid, : _
HRMS (FAB} calculated for CagHasFaN3O2 (M+1)572.2096, found
572.2103.

'PREPARATIVE EXAMPLE 23
30
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m xture was then cooled to !'vimteinPerature and cci acentrated Ondar
5 vacuumto afford a colorless foam k! The crude

m xtureWai .pUrified.iiting;, "..:. " BIOTAGE chronmat ography (2% 55t
MeOH/ C1: 12C12) to.4Ve COVPt hind 21d : .. " (0.22 g, 74% as a
white solid." ;:, ,t Compound 21d(0 22 g, 0.28 mwbl, 1 equiv)

was di ssolved in 15 nL of anhydrous CH2C 2 under a nitrogen
at MoSphere. The solution was cooled to OC. HO (1A niL, 56 mmol, 20
equiv, 94",sclution in dioxane) was adde#,15 and the sol ution was
allowed to warmto kern tenperature awdhstirred overnight The
solution was cooled to 00 and quenched th turated , NaHCO3 (5
rni..) solution and diluted w th 510Ac™ 7k nic and aqueous
| ayers were separated and the organic yer was washed with brine (10
m.), 1 and dried over Na2804. The organigud-ayet was filtered and
concentrated under | 20 vacuumto give a white solid, The crude
Moi tui,e was purified u3|ng Bl OTAGE

Step A:

5 Compound 23

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 stirred

for 4 hours and the reaction femperatire was slowly increased tort. The

10 reaction was quenched by the slow addition of saturated aqueous NH,4Cl
solution (50 mL). The reaction mixture was then diluted with EtOAG {400 mlL.)
and neutralized with 0.5 N HCI until the agueous phase was slightly acidic.
The agueous 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 MgSQO.. After fittration and concentration, the crude product was passed
through a short pad of silica gel (hexane/EtOAc, viv = 7/1). Solvent was
removed under reduced pressure to give Compound 23h, 17.4 g (89%) as a

Iight YEHOW sy'rupI .
\r@ Dﬁmfmmaldahyde TAArR Ha—, 1O,
| S THR G X
Fa

Compound 234

Compaund 2
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chr omat ogr aphy (5% 8% MeOIl - 1/ CH2C12) to gi ve Conpound 21le (0.15 g,
79% as a white solid. OF, 2621.)21f Conppund 21e (0.15 g, 0.22
mvbl, 1.0 equiv) was dissolved in arihydrous DVE (1 nl). Foram dine
adetate (0.126g, 1.2 nmol, 5.5 equiv.) followed by acetic acid (0.69
rd., 1.2 mind, 5.6 equiv.) was added, and the -82 - reaction mxture
was heated to 80C for 30 mn. Residual starting material was found by
TLC anal ysis, and accordi ngly the reaction mxture was ref |uxed for
an additional 6 h. Thegg S TLC
(811 GH2CL2/ MEOH 21 uek é e E?r?g@@?. LSRR WSl B i 0%
reaction nixtur emixtyigef BG'P&H"@ &% h9t1érﬁ9éﬁ'ﬁ?‘h-?@ Paéﬂf@ﬂﬂﬁi‘iﬁﬂw@@ (38520,

and the or gani ¢ 54180 RuZHIRC e BaB Vi REC a&ﬁ%ed
concent rat od o gk iyl RNl b RlisRSlald Red O

Purification was carrie usi ng F St ogr ap (gra
of 100% CH2d 2 t milL}. 3he3gackipDmixture wgs then tiutgbwitloBteuAcI250 @Jb) andthet e

lid (0.11g, 72% 21f
(0,05 & 0008 ni%‘ie"ﬁﬁﬁﬁégem??}:a‘m‘“ﬁ* bbb ?iﬁ‘%?‘%"l@%%q
mL) and was tr eal@¥&fs wefshwasiss mith @vater (52 k). ?f"’f&il"%wbblabsidﬁ@ﬁm\fﬁfum
fortnate (0.09 gmg @e%ﬂaﬂﬁ{muo‘é aﬂa%eﬁuemrauomﬂsenﬁa prdaaéttwa%tﬂmﬁw@s&@

The reaction m xture eated to reflux and was nonitored

(9/ 1 CH2C12/ MeOHBEITAGR (CHELERAG ¥V DH ARS) te givsIConReuUn 280180 gr@?e“f )
reacti on m xygr ea,ymcf@lm@r edos hrough CELI TE, washed using Et OAc, and
20 conCentrated under vacuum The resulting residue was taken up in
Et 0Ac, and washe Cth saturated NaHCO3, followed by brine and H20 to
gi ve a crude pr (0.019 g) as solid film Purification was
carried out by BI OTAGE chr omat ography (gradient of 2% to 6%

MeOH CH2C12) . The de- ai rygd yor od was converted tgnthe NCl salt to
give a mxture of Conpoundgs§i25 and 22 (0.014%y}

£ as afhite solid.
HRVS (MB) cal cul ated for 02(,321}@11‘1&12 2086, %@i@mz. 2103.

. Compound 23o

Crenpountt 23c

15
A mixture of Compound 23c (7.54 g, 11.76 mmol) and Zn dust (7.68 g,

1176 mmol} inHOAe (120 mL) was heated at60°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
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 MgSD.;. After filtration and concentration, the
crude product was purified using BIOTAGE chromatography (hexane/EtOAc,
25 v =1/3 and EtOAc/MeOH, viv = 10/1) to give Compound 23e (6.4 g, 89%).

CFy

BaBr, (NH)HE0. NaOH, THE

CFy CF,

Corapourd 23e Compouny 231
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PREPARATWE EXAMPLE 23 30 conmpound 23 Step A  5Conpound 23aConpound
2.3b NaBH4 (2.42 g, 64.1 mmol) was added in 4 portions to a

sol ution of Conpound 23a in MeOH (160 nlL) at OC. The reaction m xture
was stirred for 4 hours and the reaction tenperature was slowy
increased to rt. The 10 reaction was quenched by the sl ow addition of
saturated agqueous NH4ClI solution (50 nL). The reaction m xture was
then diluted with Et0Ac (400 m.) and neutralized with 0.5 N NCl

until the aqueous phase was slightly acidic. The aqueous phase was
extracted with EtOAc (3 x 100 nlL). The conbi ned organic | ayers were
washed with water (100 nL bri ne %100 m.), and dried 15 over,l\_/gsm.
After filtration and ESREEH-RE8LRL. G R WeRAded 3hiide a Wigeropsly stkpng

t hrough a 3hor2I Praskipé oﬁCblhﬁéunﬁBiSe((Pﬁ@B.@?Eir@d’fpanu\ﬁt}éggsag()7.332§9|1\((§35/()
was renoved under reduc essur o gi un :
as a |light yell oW"8y L'fb;ﬁq&8503?136"E:aqUEO%a@Pﬁ%?QBﬂ%PdBE-MVM%G C10
TBAF (2. 2? M,SZ.rEgcﬁmmb i?tuﬂe\@ad\dti'rrad EHEﬁ:m\t@:ﬁpl ea@tg@dod'rmm' sSl&fbrﬁ itgmas
m xture of Conpou 3 14..89 mo a ar r e e
(555 ) %1 n Tre (bt elohe oot SpaREshd i El B CaLT 1hF Atisus,
0C for 8 hours befimse wat exlastausithciiode (8 £ 50 mtlfliThe eombihes atganialaydrs
aqueous Nfriaels ' . T r 10 ] n
diluted with Et o%&%%“éﬁ?‘g“@?}%@ %@zubéﬁﬁgogﬁa“s)g‘]“@@{egft Mg e,
Et 0Ac (3 x 50 nl)filtrafioe aod stmcaetdationghe cride produst was pun’fied_using BIOTAGE

10  chromatography (hexane/EtOAc, viv = 173 to 1/7) to give Compaund 23f (2.8

g, 79%).

BiQ
o SNONHOOCH, g
3t !

b, NoOGH,, MeOH, 85°C

. Compound 23f

Compound Mg

15

A solution of Compound 23f(2.72 g, 3.88 mmdl) and reagent 31c (i.e.,
N-ethoxymeihy!ene-hydrazine carboxylic acid methyt ester) (2.83 g, 12.4

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 NaOCH3 (7.0 mL, 38.8 .

mmol, 30% in MeOH). The resulting reaction mixture was heated at 80°C for4

hours before it was cooled to room temperature. The reaction mixture was
diluted with EtOA¢ (200 mL) and aqueous NH4Cl solution {75 mL). The
aqueous phase was extracted with EtOAC (3 x 50 mL). The combined organic

25 layers were washed with water (50 mL), brine (100 mL), and dried over
MgSQ,. Afterfiltratio n and concentration, the crude product was purified using
BIOTAGE chromatography (hexane/EtOAc, viv = 2.5/1 to 1/1) to give
Compound 239 (2.54 g, 85%).

30 SiepF:
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| ayers were washed with water (50 m ), brine (100 m), and dried over
MySO4. After filtration and concentration, the crude product was
purified using Bl OTAGE (CH2C12/ Et0Ac, v/v = 100/0.5) to give Conpound
23c (6.0 g, 63% 10 and 23d (2.34 g, 24%. Step C 15 A m xture of
Compound 23c (7.54 g, 11.76 mmol) and Zn dust (7.689, 117.6

mmol ) I n1- 10Ac (120 nlL) was heated at 60C for 2 hours. The reaction

m xture was cool ed down and filtered through a short pad of CELITE
and the residue was washed with EtOH (50 m ). Solvent was renoved
under reduced 20 pressure and the residue was taken up in EtOAc (250
mL) and washed with NaOH sofution (50 nmb, 4.0 N). Thgh.aqueous phase

was extracted with Et OAeuef S0¢t i ). The conbi nge., anpc | ayers
were washed with water (5 ), i ne_FAVO-T) , an e ver My804.
"?%ﬁ@% the crude prodh v.,,w?ﬁugi fied
(hexane/ Et OAc, 25 vN /3*and

After filtration and conéé

usi ng BI OTAGE chr omat ogr

Et OAc./ MeOH, vN = 10/1) to gimmesksonpound 23e (6.4 oY 23m

Bner (0.668 nL, 5.58 Ml ) was added at it to a vigorously stirring
m xture of Conpound 230 (3.1 g, 5.07 mmol) and Bu4NHSO4 (0.334 g,

1. 014 mol ) in THE (2BChi(3.26mil, 286 eod, 1NH®1h b@&auejm #daied diopwise teve %) .

betore 1t vias T 150G Solfith & ohlulpshifBha S Rciiap BT
n). The aqueous gplwsse. Wraa&bha@hgdeﬁehwmﬁtr%ﬁbg&e@démom‘ef)aqum%

combi ned organic layers were washed with water brine (100

o S0 oYk RSl 4l A O e

crude product was p usin
h / Et OA '
(St g;arE'e t Cgm) S»L&aﬂ.&%.gbmuls )Snrl}%anal Qﬁg&i&% o&.l?s g’gé’ﬁql.?egv.{%

mmol ) and reagemPhgiEbWﬁ e%ractewhm%@ @%TWG@'HE'FWTSW%@XV Bi c

acid nmethyl egt efyerd washddithhhté (50 mL), brine (50 mL), and dried over MgSQa. After
filtration and concentration, the crude praduct was purified using BIOTAGE
chromatography (hexane/EtOAc, viv = 1/3 to 1/9) to give Compound 23h
(0.39 g, 91%).

15 Stepg:

o

P s N

[+ 3
H,, PAIGH),/C, EYOH
l“‘ o F, -

Compaund 23h

Compound 23h"'('100?ng;'0:1'52‘rhmol) in EtOH'(5.0 mL.) was treated
20  atroom temperature with Pd(OH)/C (20 mg, 10 wit%) and was hydrogenated
using a H; balloon for 30 minutes. The reaction mixture was filtered through a
short pad of CELITE and the restdue 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 (68 mg, 82%). Electrospray MS [M+1]’ 545.1;
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mml) in EtOH (15 nL) was heated at 60C for 18 hours. The reaction

m xture 20 was diluted with MeOH (15 nL) and then treated wi th NaOCH3
(7.0 m., 38.8 . mmol, 30%in Me011l). The resulting eaction m xture
was heated at 80C for 4 hours before it was cooled to room
tenperature. The reaction mxture was diluted Wth Et0Ac (200 nL) and
aqueous NHACL solution (5 m..). The aqueous phase was extracted with
Et 0Ac (3 x 50 nL). The conbi ned organic 25 | ayers were washed with
water (50 nt.), brine (100 ), pRgEpARASH, Anadip@3. After
filtratio.n and concentration, the crude product was purified using
Bl OTAGE chr omat ogr aphy (hexane/ Et OAc, v/v = 2.5/1to 1/1) to give
Conpound 23g (2.54 g, 85%. 30 Step F: BC13, 012C6 -780 OF,

Cr' Conpound 239 Compound 2311

5 ' Example 24

o .
DH

oF, 10, CHCL7BC TSNy o— CF,
2} EXGR, NaBH,
HN—/
A NP0, H, Iy CFy
{63%)
31y 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 O3 was

10- bubbled through the solution until the solution turned blue, The solution was
then purged with N2 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 sodium 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
wit%, 0.11 mmol, 0.88 equiv.) before hiydrogenating with a hydrogen balioon.

) The reaction mixture was stirred at room temperature until TLC (5%

20 MeOH/CH.C!2) 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 acetate. The combined

25 organic layers were dried over anhydrpus N&zS0,, filtered, concentrated to
give the crude product, which was purified using Prep-TLC {(MeOH/CH,Cl»
=5%) to give pure Compound 24 (42 mg, yield 63%). MS [M+1]" 559.1.
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BCI3 (3.26 nL, 3.26 nol, 1.0 Min hexane) was added dropwise to a 5
stirring solution of Conpound 23g (0.602 g, 0.653 mml) in CH2A 2 (45
m.) at -78C. The reaction was quenched in 1 hour by The addition of
aqueous Nal 1CC3 solution (50 at) at -78C. The mixture was dil uted
with EtOAc (100 nL) and vigorously stirred at roomtenperature for 2
hours. The aqueous phase was extracted with EtOAc (3 x 30 nL). The
conbi ned organic |ayers 10 were washed with water (50 nL), brine (50
m.), and dried over MgSO4. After filtration and concentration, the
crude product was purified using Bl OTAGE chronat ogr aphy

(hexane/ Et0Ac, v/v = 1(3 to 1/9)PREPARATIV 28h (0.39 g, 91%.
15step e: conpound MP  Conpound 23 Ctlnmpturn d
23tt (1O0TC70: 152-Mnol) In Et013(5.0 was treated 20 at room

tenperature with Pd(O)I1C (20 ng, 10,w% ,and was hydrogenated using
a H2 balloon for 30 minutes. The reactdp m feure was filtered
through a short pad of CELITE and the g s washed with EtOH
(15 m.). Solvent was renoved under regut&dpressure and the crude
product was purified usi ng Bl OTAG chr omat ogr aphy ( hexane/ Et OAc,

viv = 1/7) to give 25 Conmpound 23 (68 ny, " ¥28%5. El ectrospray M5 [ Mrlr
545.1; PREPARATI VE EXAMPLE 24

o0
LY
PA{OHLIT, H,
EOH

@at%]

compound 26

To a solution of Compound 31g {83.3 mg, 0.12 mmol, 1.0 equiv.)in
absolute ethanol {3 mL) was added Pd(OH)sz (20 mg, 20 wt%, 0.028 mmol,
10 0.88equiv.) before Hydrogenating with a hydrogen balloon. The reaction
mixture was stirred at room temperature until 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 !;fcarbonate aqueous
16  solution, and the aqueous and organic layers were separated. The aqueous
layer was further extracted with ethyl acetate. The combined organic layers
were dried over anhydrous Na,S0,, filtered, and concentrated to give the
crude product, which was putified using Prep-TLG (50% EtOAc/hexanes) to
- give pure Gompound 25 (15 mg, yield 84%). MS [M+1]* 557.1,
20 ' '
PREPARATIVE EXAMPLE 26

CFy

Fy

Compound 286
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Exempla 24 -1. "OH 12))0;i0CH RNd als.-71:14C- 14 .4.-11CF CC,
3)Fd(OH),C, H, (63% A solution of Conpound 31g (83.3 ng, 0.12 mol,
1.0 equiv.) in anhydrous dichloronethane (4 rnL) wis cooled to -78C.
Then 03 was 10 bubbl ed through the solution until the solution turned
bl ue. The solution was then purged with N2 to renove excess Cs, and
the reaction m xture was concentrated to dryness. The resulting

resi due was then taken up in ethanol (2 nmlL), and treated with sodiurn
borohydride (46 gm@pal- 2 nmmol, 10equiv.). The reaction mxture was
stirred at roomterrperature unt|I TLC (50% 15 Et OAcf hexanes) showed
that the starting material was conpletely consuned. The reaction

m xture was then concem¢ngdted tem dryness. The r drige Waig. di ssol ved
in absolute ethanol (4 an r eat eeko. vk, tdamaPd ( C ( ng, 20 wt %

0.11 mol, 0.88 equiv.) 32 rogenatrimg wi t 4 n bal | oon.
The reaction mxture wag gtirred at roomtenaerat uhtil "TLC. (5% 20
MeOH C1- 12C12) showed t hatsstgve2st arti ng materi al E@J etely
consuned. ' The reaction mxture was again concentrat eci= to dryness.

The residue was taken up into ethyl acetate, washed w th saturated
sodi um bi car lgpnat e aﬁtgﬂ@@l$2$mLLUQSDmmoﬁﬁhdasfah@etﬂﬁlﬁbuﬁloﬁBdC@th aaﬂd:

| ayers separate he Xtrac d W t yl

acetate.. The c%%m%d? %gﬂ @ 'Bﬁ'ﬂ ﬁ?@ébaé éjﬁ @\} iox; LD

Na2SM4, filter edit revontempematred Heoegilting sbhﬂormwk‘urrad @@ilﬁdioury%mh twas

purified using Prep-TL ) -509 to.give pur 0 24

(42 e yiel d o e B B8 T Thedanidpind B Ao B

conpound a 5 HCt (10 mL). The agueous phase was exiracted with EtOAc (3 x 15 mL). The

10 combined organic layers were washed with water (15 mL), brine (15 mL), and

dried over MgS0,. After filtration and concentration, the crude product was
puriﬁed using BIOTAGE chromatography (hexane/EtOAg, viv = 1) to give
Compound 26b (0.465 g, 85%), '

CF,

Gompound 26b Gompound 26c

CHsl (0.372 mL, 5.98 mmol) was added atrttoa vigorously stirring
20 mixture of Compound 26k (0.425 g, 0.598 mmol) and BusNHSQ, (40.6 mg,
0.2’ mmblyin THF (5.0 mL) and aqueous 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). 'i'h_e combined organic layers
25 were washed with water (15 mL), brine (15 mL), and dried over MgSO,. After
filtration and concantration, the crude product was purified using BIOTAGE
chromatography (hexane/EtOAc, viv = 5/1) to give Compou nd 26¢ (0.345 g,
80%).
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319compound 25 To a solution of Conmpound 31g (83.3 ng, 0.12
mmol, 1.0 equiv.) in absolute ethanol (3 nL) was added Pd(CH)21C (20
ng, 20 wt% 0.028 nmol, 10 0.88 equiv.) before hydrogenating with a
hydr ogen bal |l oon. The reaction m xture was stirred at room
tenperature until TLC (50% Et OAci hexanes) showed that starting
material was conpletely consuned. The reaction m xture was.then
concentrated to dryness. The resulting residue was taken up into
et hyl acetale, washed with saturated sodi um bi carbonat e agueous 15
solution, and the aqueous and organic |ayers were separated. The
aqueous | ayer waed Qrther extracted with ethyl acetate. The conbi ned
organic | ayers were dried over anhydrous Na2SO4, filtered, and
concentrated to give the crude product, which was purified using
Prep- TLC (50% Et OAci hexanes) " give pure Qoppgund 25 (15 gggiyleld
o

84% . M5 [ Mrl) GhdJ#: 20 cRREPARATHME: EMMVELE. Cg,rrpou - 89,

Step A SEt3N (0,129 A, Q.93 femby was ad a so ofky
A2~ @5, 7T TTOH ) —arnd—~Bd¢* ./é 91.“ 1. c..=,

Compound .. 26a (
in dioxane (3.0 at roomtenperature. Th es It| ng soI
stirred for 8 hours dehaee it was diluted with,FQAc (50 Somp uﬂ,gh
organi ¢ phase was washed with 0.5 N NCI (10 m®, The aqueous p as
was extracted with EtOAc (3 x 15 nlL). The 10 conbi ned organic Iayers
were washed with water (15 nmi), brine (15 rrL) and dried over MySO.

AR Tl N e P R
Conmpound 26b ( Ow#46 Stirged &56¢m tebipeBitap fd@:20 minutes before the solvent was ‘
removed under reduced pressure. The residue was taken up in EtOAc (50
10  mL) and washed with NaOH solution (4.0 N, 15 ij. The aqueous phase was
extracted with EtOAc (3 x 10 mL). The combined organic layers were washed
with. water (15 mL), _Erine (15 mL), and dried over MgSQO.. After filtration and
concentration, the crude amine ((5.29 g, 0:464 mmol) was dissolved in EtOH"
(3.0 mL) and treated with reagent 31c (0.4.6 g, 2.78 mmeol}. The resulting

15 solution was _heated at 60°C for 18 hours. The reaction mixture was diluted

with MeOH (3.0 mL) and then treated with NaOCH;z (0.672 mL, 3.712 mmol,

30% in MeCH). The resulting reaction mixture was heated at 80°C for 4 hours

before it was cooled to room temperature. The system was diluted with
addition of EtOAc (50 mL) and aqueous NH.Cl solution (15 mL). The agqueous

20 phase was extracted with EtOAc (3 x 15 mL). The combined organic layers
were washed with water (15 mL), brme (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 (hexanel/isopropanol viv = 95/6) to give pure Compounds 26d and
26e.
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CH3l (0.372 m., 5.98 mmvl) w,as added at rt to a vigorously stirring
20 m xture of Conpouhd 26b (0.425g. 0.598 mmol ) and Bu4NHSO4 (40.6
nmg, -0712-niribffih-THF (St nm.) and aqueous NaOH solution (5.0 nL, 50
w% . The reaction m xture was stirred at roomtenperature for 12
hours before it was diluted with Et0OAc (50 nL) and washed with water
(15 nmL). The aqueous phase was extracted with EtOAc (3 x 15 nlL). The
conbi ned organic |ayers 25 were washed with water (15 nL), brine (15
m), and dried over MySO4. After filtration and concentration, the
crude product was purified ng Bl OTAGE chr omat ogr a,ph
(hexane/ Et OAc, v/v 511),.t0 gdve Lonmpound 26c (O, g%
5 A solution of Corrpound . (04345 g 00T 8 D] )
was stirred at room tenper, 20—mnutes befoyg.
renmoved under reduced pre ur The residue was t n ap i n*Et 0Ac (50
10 nmL) and washed with Nam.lmil on (4.0 N, 15 Cm‘l;tlﬂmaqueous
phase was extracted with EtOAc (3 x 10 nL). The conbihed organic

| ayers were washed with water (15 nmL), brine (15 nlL), and dried over

MySO4. After filtratcgmpynfiaeen g@dﬂﬂmrﬁ&ﬁa@t@q%Q%L’?ﬁva&@egt%d@

8 Step C
F/%3 0 n)
t oI vent was

0.464 mmol) was dissolved 1n Et tr eat r eagent

31lc (0.4.6 g, 2. 3#80‘?%{551")#39@#@"#@?@[ iel§ (Zé) ag| 10twien ang was BydregengiedsoC

for 18 hours.s Thaidgaad &iBOﬁTTo%BUFr%uY@sSTI‘iEﬂelel&ti%:ﬁs%h&%@hﬁe‘é’dtﬂr haand
then treated with

nmol
oIl g oot | A P pLFELITE S hresi waseasrisd Mk B4 LT ekl v
W?SECSXI ec(JISB 0. mr_ ;N%Erbﬁlﬁﬁéﬁmdefﬁhdua' ré?é&ie@mm\McrdUé p)drtoedctWatsipunﬁBal tfz 8n
of Et OAc an ut i . e _agueous
phase was extraﬁgﬁdﬁﬁﬁﬁgét%ﬂnﬁ éh%?e!E‘F#@, %ﬁb‘f'l}gaggggani c
| ayers were washGsmpéurt 28(26imd, 82%NElectrbspraeME IR+t 559.4nd dried over
MpSH4. After d‘l | trati on and concentration, the crude product was
purified u5|?19 Bl OTAGE chr omat ogr aphy (hexane/ Et 0OAc, v/vt 113) to
give a m xture of Conpounds 26dPEEE|ABA"éW(E(EJQRMPgl,=.283%for 3 steps)
whi ch were separated with OD chiral 25 |I-PLC (hexane/isopropanol v/v
= 9515) to give pure Conpounds 26d and 26e. Step D.: . Conpound
26d (38 ng, 0.0548 mml) in EtOH (3.0 nm.) was treated at room
t enper at ure with Pd(OH)2/C (7.6 ng, 10 ,MHA) and was hydrogenated 5
using a H2 balloon for 30 m nutes. G actdeo solution was filtered
4€ was washed wth EtOH
(15 nL). Sol vent was renoved under r‘é’ﬁ od-pregsure and the crude
product was purified using Bl OTAGE cKrgmatiogr aphy (hexane/ Et OAc, ViV
= 114) to give Conpound 26 (25 ny, 82cnmpﬂd@,otrospray M5 [WIt 559.1.-

10 15
Step A
(r"‘uu N
F, CF,
AP NG H PHOHIYC, 10t
Compound 280 Compound2?
20 Compound 26e (41 mg, 0.0592 mmol) in EtOH (3.0 mL) was freated

at room temberature with Pd(OH),/C (8.2 mg, 10 wi%) and was hydrogenated
using a Hy bailoon for 30 minutes, The reaction solution was filtered through a
short pad of CELITE and the residue was washed with EtOH (15 mL). Solvent

-92.



PREPARATI VE EXAMPLE 27 Conpound 27 15 Step k 20Conpound 26e (41 ny,
0.0592 mmol ) in"EtOH (3.0 mM) was treated at roomtenperature with
Pd(OH)2/C (8.2 ng, 10 wt% and was hydrogenated using a 142 bal |l 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 renoved under reduced pressure and the crude product was purified
usi ng BI OTAGE chr omat ography (hexanel EtOAc, vN r: 1/4) to give

Compound 27 (26 , 799 ectrospray M5 [ AA-Fi 559. 1. ,
5PREPARATI VE E LfEm%/gd ”E@bE‘PHB%'cPT%%W&a@é ,‘h%mfl’eﬂc’é%ﬁ@a Rrified
?618§orrpogn2521l stinnglgThGEash)&iﬁ\dﬁgré : wsﬁxbﬁﬁdlE@mvmmmto %@)ﬁpom%Mb
. g, . mo{ , . o I SS ve [ + .
(0.342 g, 0. 90. P?“”??%u@émg\wl\?,a/" cﬁespiawﬁ,lﬁ%/ﬁgég%ﬁm, 2.0
equiv), and D EA (0.118 ni, 0,68
5 PREPARATIVE EXAMPLE 28

Compound 28
Step A:
3L
. Y KHBoEG
3
‘ Boza-methyl alanine
———————————— o J,D s Fa
e O cF, HATU.EDG, DIEA )
10 .Compound 44b ’ Compound 28z

lna25mL round-botfomed flask, Compound 44b (0.2 g, 0.45 mmol,
1.0 equiv) was dissolved in DMF (5.0 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 3°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 NaHCO3 (5 mL), diluted with EtOAe (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 re;,idlie was purified
by preparative TLC (8/1 hexanes/EtOAc) to give 0.12 g (43%) of Compound
- . 28a.

tep B:
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15 mml, 1.5 equiv) were added. The reaction m xture was cooled to 0C
and Boc-a-nethyl alanine (0.109 g, 0.54 mmol, 1.2 equiv) was added.
The reaction m xture was allowed to stir overnight. The reaction

m xture was then quenched with saturated NaHCO3 (5 nl), diluted with
Et 0Ac (10 nmL), and extracted with EtOQAC (2 x 5 nL). The organic | ayer
was washed with brine (10 20 nL), dried over MJSOX, and concentr at ed.
The resulting residue was purified by preparative TLC (9/1

hexanes/ Et OAc) to give 0.12 g (439 of Conpound 28a. Step B:

ConmpQund 288Conpound28b &maund 28b was pr e}ﬁé,y ed.by a nethod
iimlar to that the conpound 4 desgri bed pgl,ow, "My \Rh ¢h a DCM
solution of Conpound 5 28a wasjLg o t-A—H-A—t0 fey e, Boc
protecting group. Step C nd 21 bConmpound 23 '10 na 10 nL

round- bottonmed fl ask, conpound b (0.050g, 0.094 : 1.0 equiv)
was dissolved in toluene (1 nl), cargedshen tri nmet hyl or tckm,fu%nate
(0.012 m., 0.113 nmml, 1.2 equiv) and 1 drop of acetic acid were
added. The solution was heated at 60C. The reaction m xture was
allowed to stir for Grmpoursl 2Rkwas prepased b!a%memdrﬁmﬂajt%thaﬁb*at hen
taken up in 15 'éb%suﬁé451-)deef9®emaeﬁdmwh§ch asﬁéMrsaﬁJ @ rri).
over I\% 04,

The organic | ayer was washed (5 , drie and
concentrat ed® Tﬁﬁaw?ﬁﬁcﬁﬁddﬂhhcﬁ”\/ﬁﬁf@wel“ﬂ?%‘?ﬁPlfweﬁi"@;ﬂip%ﬂ| ve TLC
(Et0Ac) to yield 0.010 g of Compound 28. HRMS cal cul ated for
C27H23F6N302 (M H) 542 2242, found 542.2222. 20 PREPARATI VE EXAVPLE

29
>
NH, FG
H R
HC{OMe),

CF,

HN—fl CH,COM cF,
Campotmd 286 CGompound 28
10 Ina 10 mL round-bottorned flask, compoupd 28b (0,050 g,. 0.094

mmol, 1.0 eguiv) was dissolved in toltene (1 mL), and then
trimethylorthoformate {0,012 mi., 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 NaHCO3 (5 ml.). The organic layer
was washed with brine {5 mL), dried over MgSQ,, and concentrated, The
crude product was purified by preparative TL.C iEtOAc) to yield 0,010 g of
Compound 28. HRMS calculated for CarHagFelNa02 (M+H) 542.2242, found
5422222,
20
PREPARATIVE EXAMPLE 29
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A sol ution of Compound 31h (39 ng, 0.055 nmol, 1.0 equiv.) in 5
anhydr ous di chl oromethane (1 nL) was cooled to -20C. Then
triethylamne (10 nm., 0.069 mmol, 1.25 equiv.) and et hyl
chloroformate (6.5 ni, 0,066 mmol, 1.2 equiv.) were added. The
resulting pale green solution was stirred at -15C for 30 m nutes.
Ammoni a gas was bubbl ed through the solution for 20 mnutes. TLC
(Et0Ac) indicated that the reaction was conplete, The 10 reaction
m xture was diluted with ethyl acet@ite, washed sequentially with IN
NCI (1 nl), saturated sodi um car boflate~amuesus sol ution, and brine.
The organic |ayer was dried over Na2 , Tt ered, and concentrat ed.
The resul ting residue was dissol ved . e ethanol (6 nL), to
whi ch was added Pd(OH)2(C (17 ng, 2 %" 0.024 mmol, 0.43 equiv.)
before attaching 15 a hydrogen bal |l oon &owizhe reaction flask. The
reaction m xture was stirred at roomtenperature until TLC (5%
MeOH Et OAc) showed that fhe starting materi al s conpletely
consumed. The reaction ¥fure was concentratﬁi?o dryness, and the
resi due was taken up intb® | %cet ateyocvas hed it st ur at ed sodi um
bi car bonat e aqueous sol utjfop, t he "®%4ni.c afdlaqugous. 20 | ayers
wer e separated. The aqueous T e Pt her ext(i'a i th et hyl
acetate. The conbi ned or ic layers M&gsh%ri e ver anhydrous
Na2SO4, filtered, and conceriffrated to give the crud®"i oduct, which
was purified using Rrefutidh & Catipdiait-s i G0eng, 005§ irivitol,PL0 eqiixpiapl e 29
(18 ng, yield 57% . Ms [MI1]4 572.1. 25 PREPARATI VE EXAMPLE 30 5
To a sol uti oh oanhgdiesdisblommethana Somihwapc@ipdtap?C Cl Thertiigthylamine,
anhydrous DMF (3.5 ), was added, sequentially, HATIJ (290.5 ny,
0.764 mol, 1. 18t 0059 Mol tR5equiKy) andietey! ajerelosnats (P 881s 81066 99 ny,
1.01 mol, 1.6 Reibi, 12 9quAi)vetd AddeB! TR¥ Festitiny baBIghen(s8Iutith Whs stifred7
mol, 4:5 equiv.). The 10 resulting orange solution was stirred at

room t enper at urat~tH3€ifor A ranytess Mudianialgaswas dHbtedithrough tha solutiondor
material was conpletely_consumed. The reaction m xture was poured
i nt o di chl or omedaifEtes2 HLC EPACadiratgd thetiheseadipn yasremplete. The -

hal f - sat ur aj@d rehdtioh fiaGretRUHGRH With Bl dcRfhte, SRENE PR ehiriilRn tRN
bri ne. The organi gélﬁﬁger was dried over anhydrous Na

. Na2SO>4, 15
filtered, and cdd SPIAtE sefiva cTbanate AAReYs SaIHEQM, anfbine. \The
purified using dhéNlASereRiserBd owr MBSO/ fitétéa, dndxanentratel) The gi ve

Compound 30a as &, QU 3o dchidsaRRa Tabstluft Snddn BhL), B Rctivas
added Pd{OH}/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
room temperature until TLC {5% MeOHIEtOAc) showed that the starting
material was completely consumed. The reaction mixture was concentrated

2

to dryness, and the residue was taken upinto ethyl' acetate, washed with
saturated sodium bicarbonate aqueous solution, and the organic and aiqueous.
20 layers were separated. The aqueous layer was further extracted with ethyl
acetate. The combined organic layers were dried over anhydrous Na»S0s,
fiitered, and concentrated to give the crude product, which was purified using
Prep-TL.C (5% MeOH/EtOAC) to give pure Example 29 {18 mg, yield 57%).
MS [M+1]* 5721,
25
PREPARATIVE EXAMPLE 30
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20Ha30b Met hyl magnesi um brom de (1.65 nL, 1.0 Min
t-butylether, 1.65 nmmol, 6.0 equiv,) was added dropwi se to a sol ution
of Conpound 30a (206 ng, 0,275 mmol, 1.0 equiv.) in anhydrous THF (3
m.). TLC (Et0Ac) showed that the starting naterial was totally gone
after the reaction mxture was stirred at roomtenperature for 30

m nutes. The reaction m xture was then diluted with ethyl acetate,
quenched with a saturated aqueous NH4Cl solution, and 5 extracted

wi th Et 0OAc. The conbined organic | ayers were dried over Na2SO4,
filtered and concentrated to give the crude product, Conpound 30b.
Conpound 30b was used in the next st Wt hout purification. Step3:
Usi ng the sane procedure as that of atfil e B1, Step 6, the crude
Conmpound 30b was hydrogenated to give{pyre nple 30 (150 ny, yield
95. 6% f rom Conpound 30a). MS (M#l]+ 57F dAREPARATI VE EXAMPLE 31
1Ff v--CO Me op, 1114 31 Step 1:

compound 30

Step 1:

o ~ .
P N-Ola
N%—T & gF,

HATU, MaONH MeCt o
¢
CF, DIEA, DMF Gl 0 cr,

(43.6%)

30a

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.), MN{iimethylaming hydrochloride salt (99 mg, 1.01 mmol,
1.6 equiv.) and diisopropyl! ethylamine (0.50 jiL, 2.87 mmol, 4.5 equiv.). The
10  resulting orange solution was stirred at room temperature until TLC (5%
MeOH/EIOAC) showed that starting material was completely consumed. The
reaction mix.ture was poured iﬁto dichloromethane (200 mL), washed '
sequentially with half-saturated citric acid aqueous solution, saturated
NaHCOs, and brine. The organic layer was dried over anhydrous NazSQs,
15 filtered, and concentrated to give the crude product, which was purified using
BIOTAGE chromatography (EtOAc/Hexane =3:1) to give Compound 302 as
a brown solid (208 mg, yield 43.6%).

Y

Step 2:
H7&
{ o
— . ) Non, ol cF,
MelgBr, THF -{ .
f; ) ———————  ChtN— p ,E 1
CF, . g GF,
20 ) a aoh * .

Méthylmagnesium 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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Compound 31b (32 nL) was added to a solution of Conmpound 31a (1.0 g,
11.1 nmmol, 1.0 equiv.) In triethylorthofonnate. The sol uti on was
heated at 88C for 36 hours, and then concentrated to dryness under
vacuum 25 The resulting residue was recrystallized fromEtOAc, to

gi ve Conmpound. 31c (0.94 g, yield 58%. 22b31d31. 5 To a

sol ution of Conpound 23b (2.5 g, 4.1 mmvol) in THF (20 nlL) was added
al Iyl met hyl carbonate (0.465 m, 8.2 mml), and Pd(PPh3)4 (236 ny,
0205 nmmol ). The ction yessel.wa ur ree . ti i.th nitrogen,
and then the solort?t?gWWal'xfﬂF'ﬁb\@oa"ﬁ%&g‘ﬁgﬁ% @mﬁ)s Wﬁ?ﬂs}ﬁ&‘ﬁﬂt'{)@&t
was then 10 remtheesiarfinglmbtesialves tdialty gume afted the rexdtivdhmixtigbwas stinaxdtat
silica colum usj 00 Bt OAC Jhexanesras el uent.. The filtr. S
concent rat ed andCEURREKIATY SR FOTRSS o R o8t bf Blsturhos oy el Wi
prep- HPLC. M5 ( kiylaceHite, huémohet aith acehqaterhagieoaSNBE@soBtion, addiel f

A round- bott gne ?’%Ik-r‘ a L . 5.90
nmmol, 1.0 eq§i V%Hacn g‘pg%‘%la' Zggg?'}é\e"g%’a“qg%@ﬁ%?%ge ér%éﬁ oﬁlggﬁ %%?)ﬁ‘g
yel | owi sh sol ut fitgrediand@ngeriradetttodivadheservde pilodenieCompound 3ks of Zi nc
dust (3.86 g, 5% %ygfmh@ b QaS G Yink i  xtyre was stirred
at room t enper at Sr or 8hgurgéuﬂt?ﬁﬁ%ﬁ%%%%@?ﬁﬂ%ﬂ@ane) showed
that the starti ggefgpteri al Conpound 31d was totally consumed. The

reaction m xtur Was then diluted with ethyl acetate, and passed
through a CELITE pad in alfsnngl, The CELITE\?&SAI V\ﬁs t hor oughl y
i

washed with ethyl acet atdsvra t hes, conbi ned , e tdltrate. The
filtrate was concentrated t rovrgle ausisige prioduct i ch was
purified using Bl OTAGE ch ) to give a
pure colorless oil product ound 31f 81.99%.

10 305 {959 from: 30a}

Using the same procedure as #hat 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
“f’fa‘—wﬂe CF,
N "-./Oré\:a
. é xt :
Step 1. B
BG .
HNNHCIOIOCH, +  (EtOLGH Sk m\-"-n-ugmom
P55% ) ?
20 o st 4

Compound 31b (32 mL) was added to a solution of Compound 31a -
' (1.0 g, 11.1 mmol, 1.0 equiv.) in triethylorthofonnate. 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.3ic
(0.94 g, yield 58%).
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To a solution of Conmpound 31f (33.4 ng, 0.054 mml, 1.0 equiv.) in
ethanol (0.4 nL) was treated with reagent 31c (67.5 ng, 0.46 mmol, 5
equiv.) and stirred at roomtenperature overnight. It was then
diluted with 10 anhydrous nethanol (1 nL) and treated with sodi um

met hoxi de, then heated at 88C until TLC (Et0Ac) showed only product.
It was concentrated to dryness, and then taken up into ethyl acetate,
washed with saturated sodi um bi carbonate solution and the |ayers were
separated. The aqueous | ayer was further extracted with ethyl

acetate. The conbined organic |ayer was dried 15 over anhydrous
Na2804, filtered, and concentrated to get the crude product, which
was purified vi @ BTAGE chr omat ogr aphy (25-40% Et 0AcThexanes) to get
pure conpound 31g (22.4 ng, yield >60%. Step 4: 20 Conpound 31g
(306 ng, 0.44 mmol, 1.0 equiv.) mas di ssol ved in anhydrous

di chl or onet hane (5 Thé resy| g . 4
cooled to -78C, th buﬁbl
purple. The solutio 2=1010)Y 3 . The
solution was then ncentratedWFmeMyn he resul g mhlte f oam
was dissolved in formze acid (1.5 nL) and tgeated w th hydrogen
peroxide (1.5 nm, 30% aqueous solution) to forma white suspension,
whi ch was hedted to 80C overnight. LCVS anal ysis showed only the
product peak. The soTo/@mlutma:f@ohﬁmuedau (28 Y, 4.aeimbn) in IMF (ROmLY was due

was di ssolved in e a th half I
Na2S203aqUeous ?8%5{%5@8%’15{% P%@{%Owﬁg "f%oém 0Ly @%‘f(ghg%aésgf"@d and
t he aqueous | ay@r06asndlLiThhesactorn vexstiaehs puiged dirby times witlahigrogdhend
conbi ned or gani e I tered
and concentr at e&étngf)(%%@%)ﬁﬁ\{?as Ibﬁ%:lutﬁ ﬁ'?fﬁ@%gﬁel\%ﬁ§%aé t@%’ 6% . 10
Conpound 31HOwaseronved and tltehesrdethash!tethmohglma shart silfidaomiuromusingt 24% 5:

EtOAC /hexanes as eluent. The filirate was concentrated and Compotunds

31d and 31Te were separated using prep-HPLC. MS [M+1]" 651.1 for both

compounds. '

se2b
urty | Lh%‘no ut| turned

16
Step 3.

CF,

Fs

A round-boftomed flask was charged with Compound 31d (3.84 g,
20 5.90 mmol, 1.0 equiv.) and glacial acetic acid {20 mL). To theresuiting

yellowish solution at 0°C was added as several small portions of Zinc dust

(3.86 g, 59.0 mmol, 10 equiv.). Thereaction mixturae was stirred at room
temperature for 6 hours until TLC (30% EtOAc/hexane) 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 ethyl acetate, and the
combined with the filtrate. The filtrate was concentrated to pravide a crude
product, which was purified using BIOTAGE chromatography {30%
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313311 15 N a- CON To a solution of Conmpound 31h (104 ng, O0.147
mmol, 1.0 equiv.) in benzene (4 nL) and nethanol (1 nL), was added
dropwi se a 2.0M solution of trinethylsilyl diazonethane in hexanes
(88 pL, 0.177 mmol, 1.2 equiv.). TLC (10% MeOH CH2C12) showed t hat
the starting material was gone conpletely 20 after stirring the
reaction mxture at roomtenperature for 30 m nutes. The sol vent was
renoved to give the crude product, which was used in the next step
wi t hout purification. Step 6: The crude product from Step 5,
Conpound 311, was EtbdAdhéxeaes)itmgiaba plnet mlosiedailgdroduét, ©arpounBB 1 (6 ¢

sol ution was addeg- E,déq‘,-%)ZlC (46.7 mg, 20 wt% 0.067 nrnol, O0.45
equiv.), and then Ple” FeRetion mxture was hydr ogenated with a

hydr ogen bal | oon. The hydrogenati on reacti on was stopped when TLC
(10% MeOI -1/ CH2C12) showed that the starting nmaterial was consuned.
The diluted reaction m'xtur_(la_éwas carefully passed through a 5 CELITE
packed funnel, and the CELI pad was, hed tho WI y wth

net hanol . The filtrate wa%“e ncerﬂFf r at )e\(lj\@%@”&lwnei‘s*{ SAThe mwsul ting

resi due was purified by pggsp?TL 0% 8mQH/ CH2C12) (t o gi the pure
Conmpound 31(56.2 ng, vyiel 5L 10 FOompoumee8lg) |, Kk e 587. 1.
. 10PREPARATI VE EXAMPLE 32 %45 Step 1: In a 25 ni {opnd-'bot t oned :
fl ask: Conpound®42b (0. 142 g, *B.23 mol, 2*1.0 equi v*was taken up In

3 nmL of dichloroethane under a N2 atnosphere and the reaction m xture

d with EtaN(0. 0,48 0.34 .5 i v) f d, b
Soohl or o84l f\(l)mn;l pﬁ gp | ac?ﬂ'“i'Pthc?’BPBW(S%%ﬁ‘gnﬁﬁ%%%OLGEH@X-? Mhe
reacti on m xture e\ﬂasnc_ﬁ(().-ﬂ mbdlwas trgatedwttbrqagenmm: eﬁmmnﬁ).gﬁmmdmiaequiv.)
progress of the rgacti QR YRSBAbEANFS o midhtC (0% #2n EiRAsExane)

and
10 anhydrous methanol {1 mL} and treated with sodium methoxide, then heated

at 88°C until TL.C (EtOAc) showed only product. It was concentrated to

dr?ness, and then taken up into ethyl acetate, washed with saturated sodium .
bicarbonate solution and the layers were separated. The aqueous layer was
further extracted with ethyl acetate. The combined organic layer was dried

i5 over anhydrqus Nay S0y, filtered, and concentrated to get the crude product,
which was purified via BIOTAGE chromatography (25-40% EtOAcfhexanes)
to get pure compound 31g (224 mg, yield >60%). '

Step 4:
20

10, CH.
eou.’(-:'}r’é-c

2RO, HCOH

{80,6% )

3h

Compound 319 (306 mg, 0.44 mmoal, 1.0 equiv.) was dissolved in
anhydrous dichloromethane (5 mL). The resulting colorless solution was

25 cooledto-78°C, then O3 was bubbled through until the solution turned purple.

The solution was then purged with N; to remove excess Os. The solution was
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25 M5, which indicated no desired product was forned Accordingly, the
reaction mxture was then heated to reflux. After one hour of heating
the reaction was conplete. The reaction m xture was then cool ed and
diluted - 101 - with CH2A 2, and quenched with 1IN I-101. The organic
| ayer was dried over Na2SO4 and concentrated to give crude Conpound
32a (0.11 g), which was used in the next step w thout further
purification. 5 Step 2: In a flame dried 15 m round- bottomed
LL?SEI\/FCO'?EO? E? s3 eg&op%tl%{e)ggﬂgrgness The r&sultlng h\fgfo\é\ﬁiswés dlSSOlVEE in "
101, 8-dl azabi cycl éfrBicadid{rfdet) ahdrieeated vithhydrogén proxde{ 1.5 hL.23@4ui v)
was added and the reaction m xture was stirred at roomtenperature

overni ght. The pr 8818 selflt'wéomraewuiﬁsw&nﬁewwmﬁhwwaq%oei@%? 70

Et 0Ac/ hexane) and etion of th tlon e reaction

it r o e §ut GO LNSAERAS SRR ARE e ebeek T8 sPaT s

Icgyer V\gssg[) i ?g ivaﬁo\aga&ﬁgar \faﬁlgljnlindﬂmeaﬂma&aﬂdltﬁl\@yj\me%glladitate and
oun . . r.Q, 1.l t]on S rried out .USI

chr bt ogr aphy ( st Releted REs 0 dakhus pvdsh niehno i

(Cg 07292:1 35{36?}) rg;kperayvdhﬁséﬂ‘#dﬂed , &ho tha aqﬂ@ot&le;mr&ras further:xtralic:]ed v:ith e;hSyl
oun

VoK (1.5 1) - ana“zdte, JudeliPe drodus Al g S BRRp ek abidor

i nert at nospher e. filgned awiamommmﬁolgwdmmﬁmpemchﬂlam.ﬂmgamedﬂ 90.6%).

pressure and 4q

Compound 31th was used in the next step without purification.

Step 5:

Eal]

15 -
To a solution of Compound 3th (104 mg, 0.147 mmol, 1.0 equiv.) in

benzene (4 mL) and methanol {1 mi.), 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 cbmpletely

20  aiter stirring the reaction mixture at rcom tel:nperature for 30 minutes. The
solvent was removed to give the crude product, which was used in the next
step without purification.

N

Step &:
Q g a
’&}f SC0Me CF, “J\’ -
,DY‘@\ PACHLIC
Chzh] .
CFy j
Hy E10H
25 343 {85% tram31g}

The crude product from Step 5, Compour_ld 31i, was dfssolved in
absolute ethanol (4.5 mL). To this solution was added Pd{OH}./C (46.7 mg,
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t he progress of the reaction was nonitored by TLC (40: 60

Et OAc/ hexane). - 102 - The reaction was conpleted in 45 mn, and was
filtered through CELITE, washed with Et 0OAc, and concentrated to give
a crude product. The crude product was purified using preparative
chromat ogr aphy (60140 Et OAc/ hexane) to give Conpound 32 (0.04g, 709%.
5El ectrospray Ms [ M+1l] 576. 2. FIRVS (MB) cal cul ated for
C26H23F6N302( M+1) 576.1756, found 576.1764. PREPARATI VE EXAMPLE 33

?}) egzé: 13332 2|o wtg'ﬁg.esiﬁn{dl.ld.z;sr wg;é}@tth@mé rédrﬁa&k?ixuﬁqggagndd4t22
. , 0. .0 ,equi v). was n up. ip 0 C 2an e
reacti o% m xt ur m@oﬂﬂlﬁ“@ﬂmf"b‘g '@@r‘?g’?"iﬁﬁ:@é‘e%ﬁf‘@oqﬂ;ﬁt@ﬂ?"( [§234PD WS
0.79 mmol, 1.5 equiopped @htoWEZI(10% MeORITHICRISHoWE Gt tei st titdmatédain ,
0.84 mol ,4..2. equiv)-was th ﬂg%g-tor t he t20 react |f@{1 m Xtd"{ﬁe

whi ch was si owl y WP GREFHTEO: R Ve iepelion xig Vs Garrall Rasediironpn 2
The progress of tBELIMymckedfunad, andnhd CEETE prd Mabwasheddforciigidewitiexane
eluent) and MsS. U co td, 0 th eaction the. reaction .

Pt e was d | UNEIAB By s doeeri R etr P IR Sed Preitecs

fol | owed by bri newa¥d periféeddegmrep- Tl €0 %ideOidiOHaOl Boeggvelibpiid Conthound

" the next st op f P e (i pER TR CAntdind Sl M5 75, oo

in the next step w pu
10 . PREPARATIVE EXAMPLE 32

i
L
Ny G

16  Step 1:

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 N2 atmosbhere and
the rgaction mixture was treated with EtzN (0.0.48 mil, 0.34 mmoi, 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 overnight. The
‘progress of the reaction wés 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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316 In a flanme dried 25 m round-bottonmed fl ask, Conmpound 33a (0.329,
5 0.45 mmol, 1.0 equiv) was taken up in dry THF. To this solution,
60% NaH (0.025 g, 0.68 mml, 1.5 equiv) was added, and the reaction
m xture was stirred at roomtenperature for 2 hrs. The progress of
the reaction was nonitored by TLC (60:40 Et OAcJhexane) and MsS. Upon
conpletion of the reaction, the reaction mxture was diluted with

Et OAc and quenched with 10 saturated NaHCO3. The organic | ayer was
dried over Na2504 centrated to giV ound. 3313 (0.4 L In
the formof a yel Wﬁaﬁkﬁﬁeg’ m%ﬁ"&ﬁg %gh fq‘cﬁﬁgo?@ﬂ??@ﬁéﬂgwrf%%ﬁ
further purificat Nas8O.StrefxoBeentrated to give Cmdp GonbodBd 324 (0.41 g, which@as
nmol, 1.0 equiv) i I £4..0 nm) and was treated
with 29% Pd( OH) 2 }(I'\%%jo)g J\ﬁélféxx%ggwg(%&ruﬁtgrsfddgf'%é@%here. The reaction
was hydrogenated at at nospheric pressure and the progress of the
reacti on was neni B8Ped by TLC (40: 60 Et OAct hexane 20 el uent). The
reaction was conpleted in 45 mn, s filtered through CELITE and
washed using Et 0Ac and concentr at to give a crude prgadyct.
Purification of the crude productsgwas€icar if:ed out usi NgHBHOTA

chr omat ogr aphy (60/ 40 Et 0Ac/ hexaneyyt i
59% . HRMB (FAR) cal cul ated for C26&p
540. 2078, PREPARATI VE EXAMPLE 34 -

In a flame dried 15 ml round-bottomed flask, Compound 32a {0.11 g,
0.23 mmol, 1.0 equiv) was taken up indry DMF. To this reaction mixture,

10  1,8-dlazabicycfo{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"H:0. The organic layer was dried over Na;SO, 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.

20 Step3:

Compound 32b (0.072 g, 0.1 mmol, 1.0 équiv) was dissﬁlved indry
25 MeOH (1.5 mif) and was treated with 20% Pd(OH)2 (60% wt.) under an inert
atmosphere. The reaction was hydrogenated at atmospheric pressure and

the progress of the reaction was monitored by TLG (40:60 EtOAc/hexane).
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Step 1. 5 C CF, 42. sc. In a 25 m round-bottonmed fl ask,
Conpound 42c (0.23 g, 0.38 mol, 1.0 equiv) was taken up in 3 nL of
Cl-12Cl12, and the reaction m xture was cooled to OC in an ice bath.
Et3N (0.079 m, 0.67 mmol, 1.5 equiv) followed 10 by 4-chl orobutyryl
chloride (0.051 m, 0.45 nmol, 1.2 equiv) was then added to the
reaction m xture, which was slowy warned to roomtenperature and was
stirred for 14 hrs. The progress of the reaction was nonitored by TLC
(80: 40. Et 0Ac/ hexane el uent) and Ms. Upon conpletion of the reaction,

the reaction ni xt§reachas wap comelefedin 40 rinpandwagfitetddiongiy Chk-tTiF.
saturated 15 NahideBed aith ev@nt, Byd &incétratebe g Gathde prodet. Vascrodd ed

over Na2SO4 and copcentrated tq give crude Conpou CP 4 )
Which nas used IPORREMEAHITE UG presreeiverErasoraRty (B Ao B/ ey .
20 - 105 - Itegige Coapouddidedo.0dg, mb%).ound- bot t oned fl ask, Conpound
34a (0.23 g, ©0.38 L., 1.0 taken up In dry THF (1 nL). To
this reacti ol m xt T@?‘“&ﬁ%ﬂ%’%ﬁr%-ﬁg, 0.57 mol, 1.5 equiv) was
added and the react i dRMSi(KAB) ealauidedsor CxldgF d:Op (i) 5261 @66 faume f or 2
hrs. The progr e%%q?eg the reaction was nonitored by TLC (60: 40

Et 0Ac/ hexane el uent) and Ms. Upon conpl etion of the reaction, the
reaction mxture was diluted with EtOAc and quenched with saturated
NaHCO3. The .organic | ayer was cﬁ'?%Pd“%ﬁEWElﬁé@%@-Ea% concentrated to
gi ve Compoung 34b (0.21 g) in the formof a yellow oil, which was
used in the next step without further purification. 10Ei ectrospray M5

[ MF1) 674. 2.
O
Lo

T3
s O :,

Essaple T3

Step 1:

CFy

15
Ina 25 mi round-bottomed flask, Compound 42b (0.322 g, 0.53 mmol,

1.0 equiv) was taken up in 5 mi of CHzCl;and the reaction mixture was cooled

to 0°Cin an ice bath. EtzN (0.111 mL, 0.78 mmol, 1.5 equiv) followed by 4-

chlorobutyeyl chloride {0.072 ml, 0.64 mmol,.1.2.equiv)-was.then added.to the
20 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.Cli» and quenched with satﬁrated NaHCO4
followed by brine. The organic layer was dried over Na;SO4 and concentrated
25 togive crude Compeund 33a (0.32 g}, which was used in the next step
without further purification,
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Step 3: 15Compound 34b (0.21 g ;0.31 nmol, 1.0 equiv) was dissol ved
in dry MeOH (2.0 nmL) and was treated with 20% Pd(OH) 2 (40% wt.) under
an inert atnosphere. The reaction m xture was hydrogenat ed at

at nospheric pressure and the progress of the hydrogenati on was

nmoni tored by TLC (40: 60 EtOAc/ hexane eluent). After 45 mn, the
reaction mxture was filtered through 20 CEL1TE, washed w th EtOAc,
and concentrated to give a crude product. The crude product was
purified using B PTAéGE Chr omat ogr aphy (60140 Et OAc/ hexane), to give
Compound 34 (0. 168'% <599 . FIRVMS (FAB) cal cul ated for
C26H28F6N302( M+1) 540. 2086, found 540.2078. 25 PREPARATI VE EXAMPLE 35
Cornpol i nd 36 Conmpoundx: 35 was prepared using a procedure
simlar to procedure for preparing Conpound 230 in anpl e 23.

BnBe, (MUVB; NaCH, ThE  CFI\ i @enpound SEa Cj;; o,

0 % N,

Clibiesy THE
e CFs

Chzl~yt

ot ] ST

In a flame dried 25 ml round-bottomed flask, Compound 333 (0.32 g,

5 0.45 mmol, 1.0 equiv) was taken upin dry THF. To this solution, 60% NaH
(0.025 g, 0.68 mmol, 1.5 equiv) was added, and the reaction mixture was
stirred at room temperature for 2 hrs. The progress of the reaction was
monitored by TLC (80:40 EtOA¢/hexane) and MS. Upon completion of the
reaction, the reaction mixture was diluted with EtOAc and quenched with

10 saturated NaHCOj3;. The organic layer was dried over Na SO, 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;

: Gempouni 33

Compound 33b (0.4 g, 0.59 mmo), 1.0 equiv) was dissolved in dry
MeOH (4.0 mL} and was treated with 20% Pd(OH) {60% wt.) under an inert
atmosphere. The reaction was hydregenated at atmospheric pressure and
the progress of the reaction was monitored by TL.C (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 broduct.

- 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 CagHaaFsNaO2 (M+1) 540.2086, found

25 5402078, :

15

PREPARATIVE EXAMPLE 34
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Compound 3Sb Li kew se, Conpound 35b was prepared by a procedure
simlar to the procedure used to prepare Conpound 23f in Exanple 23.
Conmpound 35c was prepared by a procedure simlar to the procedure
used to prepare Conpound 23g I n Exanple 23. e414 NCF, fact(Ch).

| ADOH Canpoond 36C

Step 1:

3

In a 25 mj round-bottomed flask, Compound 42¢ (0.23 g, 0.38 mmol,
1.0 equiv) was _téken up in 3 mL of CH;Clz, and the reaction mixture was

cooled to 8°C in an ice bath. EtsN (0.079 m, 0.57 mmol, 1.5 equiv) followed

10 by 4-chlorcbutyryl chloride (0.651 ml, 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 gquenched with saturated

16 NaHCOQj; followed by brine. The organic layer was dried over Na;S0, an.d
concentrated to give crude Compound 34a (0.23 g), which was used in the
next step without further puriﬁc.ation.

“Siep 2:
20

BOKNaH,
THE

CF,
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Compotirtd Conpound 35d was prepared by a procedure simlar to the
procedure for preparing Canmpound 23 in Exanple 23. 5 BnG i CF, BO,
cCcMm Compound 2id Conpound 35e Conmpound 35e was
prepared by a procedure simlar to the Procedure 10 for preparing

Conpound 23h in Exanple 23.

In a flame dried 25 ml round-bottomed fiask, Compound 34a (0.23 g,

0.38 mmol, 1.0 equiv) was taken up in diy THF (1 mL). To this reaction
mixture, 60% NaH (0,022 g, 0.57 mmol, 1.5 equiv) was added and the
reaction mixture was stirred at rcom temperature for 2 hrs. The progress of

5 thereaction was monitored by TLC (60:40 EtOAc/hexane eluent) and MS,
Upon completion ofthe reaction, the reaction mixture was diluted with EtOAc
and quenched with saturated NaHCOj3. The organic layer was dried over
Na,50, and concentrated to give Compound 34b (0.21 g) in the form of a
yellow oil, which was used in the next step without further purification.

10 Electrospray MS [M+1] 674.2.

Step 3:

20% PISH,
MeCH Hy (o)

15 Compound 34b {0.21 g,'0.31 mitiol, 1.0 equiv) was dissolved in dry
MeOH (2.0 mL} and was treated with 20% Pd{OH)2 (40% wt.} under an inert
atmosphere. The reactionmixture was hydrogenated at atmospheric
pressure and the progress of the hydrogenation was monitored by TLC (40:80

. EtOAc/hexane efuent), After 45 min, the reaction mix;ufe 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 CzgH2aF gN3 Oz (M-+1)540.2086, found

. 540.207s. '

25 .

PREPARATIVE EXAMPLE 35
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Compound3SE 15Conpound 35f was preparing by a procedure sinillar Ib
the procedure ...forpreparing _Ca.np_ostad 42,a in Exareple..42.

ConpoUunt 136f Conmpound 35B -108 - Compound 35g was prepared
by a procedure simlar to the procedure for preparing Conpound 42g in
Exanpl e 42. Compound SagConpound 15

¢

N

sp, 2

ym
N o
-:/mrécp’

Compound 36

& CF,
: ro\ Nt cr,
7n, HOAG 80 °6
"’/O CF‘ e — sty Ck;
et cF,

N

Compound 23

Compound Jba
5
Compound 35 was prepared using a procedure similar fo procedure
for preparing Compound 23e in Example 23.
Hos 3 , CF,
BnEr, (NH)H5C,, NaOH, THF
GhzN
"v/ox\/&cpa CFy
CTompound 383 Compound 15b
10

Likewise, Compound 35b was prepared by a procedure similar to the
procedure used to prepare Compound 23f in Example 23.

EtQ
cF, a \"N;{N'EO;CJ'% E10H
T Mo

b. NaOGH, MeOH, 8a*C

Fy

1 5 ’ Compaound I5¢

Compound 35¢ was prépared by a procedure similar to the procedure
- used to prepare Compound 23g In Example 23.
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Compound 35 was prepared by a procedure simlar to the procedure for
prepari ng Conpound 42 in Exanple 42. HRMS cal cul ated for C25H23F6N502
(M+H) 540. 1834, found 540. 1822. PREPARATI VE EXAMPLE 36 Conpound 3S '

15 Step A; . Conpound 42bConpound 353 Compound 36a was
prepared by a procedure simlar to the procedure' 20 for preparing
Compound 47 in Exanple 47. Sten 8: Compound 36a Coal 36

Conmpound 36 was prepared by a procedure simlar to the procedure for
prepari ng Conpound 23 in Exanple 23. FORMS cal cul ated for 5
024112, 5F6N3038. ( MtH) 550‘.#,,1‘_'399, found 550. 1603. PREPARATI VE EXAVPLE

37 e
BrOeg N CF
PA{OH), Hy
MacH O Fy
Campound J5d

Compolnd 35d was prepared by a procedure similar to the procedure
for preparing Compound 23 in Example 23.

CF,

F RIL

Gompound 284 Compound A58

. Compound 358 was prepared by a procedure similar to the procedure
10  for preparing Compound 23h in Example 23.

H.
¢ "HH .
N—Qo "
m;! o i Dess-Martin perkidinane
0 ¢t e

cmnpnund‘ﬂsu

15 Compound 35 was preparing by a procedure similar 1 the procedure
__for.preparing Compouns 420 in Example.42. .

EtOH

omfound 351 . Compound 35g
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15Conpound 37a was prepared by a procedure simlar to the procedure
for preparing conmpound 47 in Exanple 47. Step2:. Conpound 37a
Compound 37 - 110 - Conmpound 37 was prepared using a procedure
simlar to the procedure for preparing Conpound 23 in Exanple 23.
HRVS cal cul ated for C24H25F6N3038 (M+H) 550. 1599, found 550. 1603.
5PREPARATI VE EXAMPLE 38 Sig92a 10 Step 1: To a solution of
Conmpound 31g (640 ng, 0.93 mmol) in 10 nL CH2A 2 nai ntai ned at -78C
was bubbl ed 03 gas until the reaction m xturetum bl ue. '

Compound 35g was prepared by a procedure similar to the procedure
for preparing Compound 42g in Example 42,

A T-oxetyidimidazols

Eenzene £y

5 Campound 38y Compound 35

Compound 35 was prep'ared by a procedure similar to the procedure
for prepafing Compound 42 jn Example 42. HRMS calculated for
CasHzaF eNsOz (M+H) 540.1834, found 540.1822.
10
PREPARATIVE EXAMPLE 36

16

Compound 42 - Cempound 353

Compound 36a was prepared by a procedure similar to the procadure
20 for preparing Compound 47 in Example 47.

Siep B;
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The reaction m xture was then purged with nitrogen until It becane
colorless. TBAI (412 ny, 1.11 .nrnol) was then added and the reaction
m xture was 15 stirred at 20C for 2h. The reaction m xture was
diluted with dlethyl ether, washed with saturated agqueous Na28203,
wat er and brine, and the dried and concentrated. The resulting

resi due was dissolved in EtOH (22 nL) and NaOAc (262.7 ng, 3.2 nmol)
and . hydroxyl am ne hydrochloride salt (222 ng, 3.2 mmol) were added,
and the m xture was stirred overnight. The reaction 20 m xture was

t hen concentrated and the resrdgEMass partiti oned bet M2 Qe

Et OAcand watdr. The organic Ice dri eﬁ_“:ﬁﬂgﬂ’;gpncemt at The
crude internediate was di ssol ved- Hene (MH8 nt.) _Fot%h rOy t he
addition of 1,1 '-oxallyldii zoIe (165 ny, 1.8 and the

m xture was heated at 80C for 2Kmf¥er cooling the rederttr m xture
to 23C, the toluene solution 25 was |oaded to a silica gel colum and
eluted with 20-100% Et OAci hexanes to give product Compqund 38a. M
1M+1r 688.1. "O. 440%“?%%&1‘*—%&%?%3{ g %‘ﬂg‘q%@?e%?‘é‘i?”?
Using a ' Pr ocedufe peipatiigaCompotninth23 infExEmple@3cHRUS dElcalatdd foConpound

38a was hydrogenat RV 8. Lt 554.1. 10 Step A
Conmpounds 39 gndéﬁg@@@%@ggﬁﬁf@%@uy %@otgégme simlar to the
procedure for preparing Compound 38. HRMS cal cul ated for 15

G 3H21617130 (MrH) 472.1824, T owpitphRaTi®E BxAMPLE 37

M ﬂHSG,Re o,

"CFy

10
Step A;
NG, HH: oF, : He, NHSOMe y
Op\ . M, TEA , ]/é
GzN-—y T .
- CF= " CF,
Compound 42b ' Compourt 375
15 Campound 37a was prepared by a procedure similar to the procedure
for preparing compound 47 in Example 47.
H2| Pd(oﬁh
MaCH
2 0 Compound 37e . Coropound 37
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PREPARATI VE EXAMPLE 41 Conpound4l TMSNO CF, QCR Conpound 42b 5

In a 25 nL round-bottoned flask Conmpound 42b (0.15 g, 0.248 mmol, 1.0
equi v) was dissolved in 6 nL of DCE. Trinethylsilyl isocyanate (0.51
m., 3.72 mol, 15.0 equiv) was added and the reaction m xture was
refiuxed at 80C overnight. The reaction m xture was cool ed and
guenched with 10 saturated Nal -1603 (10 nL). The aqueous phase was
extracted with EtOAc (2 x 10 nmL). The organic |layers were washed wth
brine (5 nL), dried over MpSO4, and concentrated. The crude product

(57986t Componni 4 ombpHEsT inbs prtpeheF UG o BEKRATS Rk Kl | ©- 000 0
Cor npound- 41- waBopedir fos areprans SrrepoiEsadin Eaamgie@ﬁoﬂggﬁrcglw@ﬁed for

preparing Conpognf AR §502 9/ £y fggbat ed for
C241-124FeN402 2% f%/lg-Nl-i{GS%S 11882,1%?0un 515187%. PREPARATI VE EXAMPLE

42 5 PREPARATIVE EXAMPLE 38

N

. o |
gl T )
1) Oy TBA! Nawr
2) NH,OH, NaCAo :
“ 0 S e Clrdlar?
CFy 3HImLCD s
3b8a

10 Step1:
To a solution of Compound 31g (640 mg, 0.93 mmal) in 10 mL CHyCl2

maintained at -78°C was bubbied O3 gas until the reaction mixture tum blue.

The reaction mixture was then pﬁrged with nitrogen until it became colorless.
TBAI (412 mg, 1.11 mmol) was then added and the reaction mixture was

15 stirred at20°C for 2h, The reaction mixture was diluted with diethyl ether,

washed with saturated agueous Na;S20s, water and brine, and the dried and
concentrated. The resulting residue was dissolved in EtOH (22 r'nL) and
NaOAc (262.7 mg, 3.2 mmol) and hydroxylamine hydrochloride salt (222 mg,
3.2 mmol} were added, and the mixture was stirfed overnight. The reaction
20 mixture wés then concentrated and the residue was partitioned between 20
mL EtOAc-and watér. 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.
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tj411 HNCF, Conpound 42 Step A Compound 41a (6.879" 11.86
mmol) in EtOH (7 nmL) was added to a solution of NaCN (0.767 g), NH4C
(0.889 g) and NH3.1-i20 (3.84 nL) in EtOH (7.0 nm.) and water (7.0 m)
at roomtenperature in a sealed tube. The sealed 10 tube was then
heated at 60C for 12 hours before it was cool ed dowmn to room
tenperature. The reaction mxture was diluted with Et0OAc (200 nL) and
washed with water (50 ml). The aqueous phase was extracted with Et OAC
(3 x 30 nmL). The conbined organic |ayers were washed with brine (30
m.), and dried over M604. fter filtration and copcentration, the
crude product was. 15 pur'iif} d-Aisi ag Bl OTAGE chrﬁgﬁg.

(hexanal/ Et 0Ac, v/iv = 7/2 to
and Conpound 42c (1.8 g, 2587 o1
12.4 mmol, 20%in tol uene) added dropwl se to @ gorously sti rred
m xture of Compound 42b (1.5 g,32-48 mol ) in CH2O nnmp£ 30, M) and a
saturated NaHCO3 solution (30 nL) at OC. The m xture was - 114 -
stirred at 0C for Shdurs before it was diluted with CHd 2 (50 )

and the aﬂueous phasehmaﬁg §@mwedmﬁmmﬁahefN?ra&m?e1p$@§a CJrhgoqnd
organi ¢ phase was washe eous n, brine,
and dried over I\/gggﬁwaq'ﬁé‘wg%?r\?éﬁ'ttoﬂ}gg%Pélﬂ?b’éﬂsﬁbﬂgwdﬁu#é‘ag’f about 5
mL under reduced 5 pressure, roomtenperature to renobve excess
phosgene. The residue was di ssol treated
with NH2NHC(O)H (0. 446 g, 7.44 %&%Z—Ergf)@ 14,88

nmmol ) at roomtenperature. The resultlng solution was stirred at room

tenperature for 12 hours. The peagtio mxtur..,@ WS tg;len diluted with
Et OAc (200 nlL) and washed with (580 m_, 0 The aqueous
phasevas extracted wth EtOAc (¢ m&&%@or ganic

| ayers were washed with brine and dr er SH4. After
filtration and concentration, e product . was.purified using

Bl OTAGE chr omat ogr aphy el ut ed wlth hexane/ Et OAc (v/v = 1/2 to 1/7) to
gi ve Compound 42d (1.1 g, 64%. : ’

10 Siep A

Compnund 43¢ . Compaund 39
Compounds 39 and 40 were prepared using a procedure similar to
the procedure for preparing Compound 38. HRMS calculated for
15 CasHaaFeNsO (M+H) 472.1824, found 472.1820.

PREPARATIVE EXAMPLE 41 -
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1

1,5 Step 20TMsCl (50 pL) was added to a stirring m xture of Conpound
42d (15 ng, 0.0217 mmol) and 1_11 (29 ng, 0.0217 rnnmol) in HVDS (0.5
m.) at room _ tenpexatura The

resultlng_reactlon. m xture_was-heated. at - 1402a(bath tenperature) for
30 hours before it was cooled down to roomtenperature. The reaction
m xture was diluted with Et0OAc (25 m.) and washed with HC (5 25 ni,
1.0 N). The aqueous phase was extracted with EtOAc (3 x 10 nL). The
conbi ned organic |ayers were washed with brine (10 nL), and dried
over My804. After filtration and compgeadwatli on, the crude product was

purified using preparative TLC (hexang/ Et , vlv = 614) to give
Conpound 42 (4 ng, 34% . -115- ALTERR CEDURE FOR EXAMPLE 42
Al ternatively, Conpound 42 can als pFepared from Conpound 23g as
follows 5 Step A CF, Conpound 747 ¢, meundar

Step A;

NC. , HcoNHg CFy

Compuound 428 Compound 4%a

Ina 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 NaHCO, (10 mL). The aqueous phase was extracted with EtOAc (2
x 10 mL). The organic layers were washed with brine {5 mL), dried over

MgSQ., and concentrated. The crude product was purified by preparative TLC
(1:1 Et'OAc:hexar)es) to yield 0.060 g (37%) of Compound 41a.

15 Step B

NC, NHCONH; oo

Hy, PU(CH),
MeOR

Compoiynd 454 Compound4t

‘Compound#fwas-prepared by e proceduresimilartoprocedure for
preparing Compound 23 in Example 23. HRMS calculated for CaqHa4FelN:O2
20 (M+H) 515.1882, found 515.1874.

PREPARATIVE EXAMPLE 42
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Conpound 42. In a 10 nL round-bottoned fl ask, Conmpound 23g (0.02 g,
0.037 mml, 1.0 equiv) was dissolved in DCM (3 nL) and the reaction
m xture was 10 cooled to OC. Dess-Martin periodinane (0.029, 0.048
mol, 1.3 equiv) was added and the reaction m xture was .stirred
under nitrogen at roomtenperature for 45 mnutes. The progress of
the reaction was nonitored by TLC (9/1 Et OAC/ MeOH el uent), and the
reacti on was quenched after 1.5 hrs, by pouring the reaction m xture
into separatoty funnel containing saturated 15 Na2S203/ NaHCCO3
solution (1:1) (5 nL). The m xture in the separatory funnel was
shaken vi gorously, and the aqueous | ages was extracted with Et20 (2 x
5) and dried over MySai and concent ¢l t&:9gi ve crude Conpound 42e
(0.02 g), which was used in the nextistep t hout furt her
purification. 20 Step B: NH2 CRSI o OF, EtOH Conpound 421

e,

(:m‘-r:pound 42

Step A:

Fy He,, e cF, Noo S Fy
NaCh, NH,G. K, HO
+
4 ———— “Chzfe. s
) -~ Fs Chz a, JD CF,. -1/0 ch

5 Compound41a a2b Compound 426

Compound 41a (6.87 g, 11.88 mmol) in E1OH (7 mL) was added to a
solution of NaCN (0.787 g), NH,CI (0.889 g) and NHz*H20 (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 80°C for 12 hours before it was cooled down to room

temperature. The reaction mixture was diluted with EtOA¢ (200 mL} and
washed with water (50 mL). The aquedus phase was extracted with EtOAG (3
%30 mL). The combined orga{nic layers were 'washed with brine {30 mL), and
dried over MgSO.4. After filtration and concentration, the crude product was

16  purified using BIOTAGE chromatography (hexanélEtOAc, viv = 7/2 {o 512) fo
give Compound 42h (2.6 g, 38%) and Compound 42c (1.8 g, 25%).

Step B:
. " HRRHCHO
cFy £acNaHeo, oL _
i #hen NHMHC(O Py €,
s "-:/°7/©¥F,
20 Compound4Zh : Compound 424

Phosgene (6.67 ., 12.4 mmol, 20% in toluene) was added dropwise
to a vigorously stirred mixture of Compound 42b (1.5 g, 2.48 mmol) in CH,Cl,

(30 mL.) and a saturated NaHCO3 solution (30 mL) at 0°C. The mixture was
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conp nod 420 In a 25 nL round-bottonmed flask, Conpound 42f
(0.09 g, 0.13 mmol, 25 1.0 equiv) and sodium acetate (0.032 g, 0.39
nmmol, 3.0 equiv) were dissolved in EtOH (6 nmL), to which

hydr oxyl am ne hydrochl oride (0.056 g, 0.080 nmol, - 116 - 6.0 equivV)
was added. The reaction m xture was stirred under nitrogen at room
tenperature overnight. The reaction m xture was then diluted with

Et OAc (15 mi), quenched with saturated NaHCO3 (5 nl), and the organic
| ayer was washed usin brlne and dried over 804 to give
crude 5 Conpound 4%@"38@1 g% @5 hv«m ﬁo(ﬁdfsw%‘é'@!teidr\mﬂ'l 2%>(5D§1Lgpnd the

Wi thout further purification. Sten C F. npound 42 npound 42h
10 In a 50 nMIUEBYTBIASSMaS feRprated §RM ﬂ@)wge%ahafz &e(qgamgph@ew

mol , 1. 0equi v) vagagivgsel vas aldaldtélﬂﬂétﬁfs%-ﬁ@%dmﬂon, tilrlne and drrcniad over

ol &X?'o%' “and ¢ ho MESKr THR S oS rabiGotHo A e o AR Al ATORT Fob e

fO 4 hrs. The g egabssure, &t ot t@mp@atukd) @remove excess phosgene. The residue was
dissolved in CH,Clp (15 mL) and treated with NH;NHC(O)H (0.446 g, 7.44 '
mmol) and pyridine (1.2 mL, 14,88 mmof} at room temperature. The resuiting
solution was stirred at room temperature for 12 hours. The reaction mixture
was then diluted with EtOAc (200 mL) and washed with HCI (60 mL, 0.5 N).

10  The aqueous bhase-was extracted with EtOAc (3 x 30 mL). The combined

organic layers were washed with brine (30 mL), and dried over MgSO.. After
fiitration 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
Siep C:
HN~NHCI-;D
Q
NG, 7 - OFy HMOS/TMSGILY
O "'r/o R, ) 140°C
Compound 424

20 TMSCI (50 pl) was added to a stirring mixture of Compound 42d (15

mg, 0.0217 mmol} and Lil (2.8 mg, 0.0217 smmol) in HMDS (0.5 mL) at room
-temperaiurs. The resultlng.reaction. mixture was.heated.at.1402C_{bath

temperature) for 30 hours before it was cooled down to room.temperatu‘re.
The reaction mixture was diluted with EfOA¢ (25 mL) and washed with HCI (5

25 mL, 1.0 N). The agueous phase was extracted with EtOAc (3 10 mL). The
combined organic layers were washed with brine {10 mL), and dried over
MgSO.. 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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.15 quenched with water (20 nL), diluted with EtOAc (30 nL), dried
over MgSO4 and concentrated to give a crude product. The crude
product was purified using Bl OTAGE chromat ography (1/1 Et OAdhexanes)
to give Conpound 42h (0.7 g, 65% over three steps). 2. 0 Step O:
Conmpound421Conpound 42 In a 50 nL round-bottoned flask, Conpound 421
(0.5 g, 0,742 mmol, 1,0 equiv) was taken up in acetonitrile (9 ).
The reaction mxture was 25 cooled to 0C, and TMSI (0,742 nL, 5,19
mrol, 7.0 equiv) was added @R ction m xture
was stl rred overni ght at E)g'oom wfﬁdé@?éﬁé ra§ u’r‘%ﬂglrﬁggpr ogress of
the reaction was nonitored by MS, which Ind| cat ed sorre starting
material was still E,q—gm i ng
saturated Na2S203/ Ngllr-l%ﬁd%lw(ef EB&F Bwn%%ahﬂ&a(&%ﬂr?g Et oﬁﬁhﬂ(@o
m.). The organi£93§/8YWsas washed with brine (10 rrL), dried over 5
MySH, and .zongepprated to yield a crude product. The crude product
was purified using 13. 10TAC;ENchromat ography (60140 Et OAc/ hexanes) to
gi ve Conmpound 42. (0.4 g %gs cal cul ated for C25H23k 2 (MHH)

540. 1834, found 540, 1813 1o~y AREPRRATI VE EXAMPLE 43 -0 f-compgund 43 -
Dess-Marln parlodivame

15 ,Ptep Boo- am ncesl| opr
Compound 2)g

Compound 42e

In a 10 mL round-bottomed flask, Compound 23g {(0.02 g, 0.037
mmol, 1.0 equiv) was dissolved it 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 minutes. The progress of the reaction was monitored hy
TLC {9/1 EtOAC/MeOH eluent), and the reaction was quenched after 1.5 hrs,
by pouring the reaction mixture into separatory funnel coritaining saturated

15 NazS5:03/NaHCOj; solution (1:1) (6 mL). The mixture in the separatory funnel
was shaken vigorously, and the aqueous layer was extracted with Et;O (2 x 5)
and dried over MgS0O, and concentrated to give crude Compound 42e (0.02
g), which was used in the next step withoutfurther purification.

20 StepB:

Cumpound 42¢ e rnp ounddza

in a 25 mL round-botiomed 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 EtOH (6 mL), to which hydroxylamine hydrochloride {0,056 g, 0.080 mmol,
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enbed* add CF, HAW EDC. Cl S% Conpound 44b Conpound 434

Compound 43a was prepared by a procedure simlar to the procedure for
preparing Conpound 28a. 20 Stec B: DM CFa Conmpound 43a
ConpoHmd 43b

6.0 equiv) was added. The reaction mixture was stirred under nitrogen at
ioom temperature overnight. The reaction mixture was then diluted with
EtOAc {15 mL), quenched with saturated NaHCO3z (6 mL), and the organic
layer was washed using brine (6 mL) and dried over MgS0Q, to give crude

5 Compound 42g (0.85 g), which was used in the next step without further
purification.

Step C:

Compaiind 429 Gompennd 42h
10
In a 50 mL round-bottomed flask, Compound 42g (1.1 g, 0.59 mmol,
. 1.0equiv) was dissolved in ben'zene‘(ZS mi). 1, 1'-oxalyldiimidazole (0.302 g,
1.89 mmol, 1.5 eqt.iiv) was added to the solution, and the reaction mixture was

heated to 756°C under nitrogen for 4 hrs. The reection mixture was then

15  quenched with water (20 mL), diluted with EtOAc (30 mL), dried over MgSO,
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;
’N'NH
NC, g_% CF,
HN 0, A,

Compound 42

In a 50 mL round-bottomed flask, Compéund 42{ {0.5 g, 0.742 mmo|,
1.0 equiv) was taken up in acetonitrile {8 mL). The reaction mixture was

25 cooledto 0°C, and TMS! (0.742 mL, 5.19 mmol, 7.0 equiv) was added

dropwise via syringe. The reaction mixture was stirrad overnight at room
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- 118-. conpouna 43b was prepared by a procedure simlar to
the procedure for preparing Conpound 45c. Step C 5Conpound
SgoConmpound 93 Compound 43 was prepared by a procedure simlar
to the procedure for preparing Conpound 28 (step c). 10PREPARATI VE
EXAMPLE 44 Compound 94 Step A 15Conpound MaConpowni 946 In a 50
mL round-bottoned flask, Conpound 449 (1.1 g, 2.31 mol, 1.0 equiv)
was di ssolved in acetic acid (20 nL),.and the resulting reaction

o 20° added and- ¢ [etHne IneBRe bing lediorhesim{itreg g A )
m xture was then findicatedgomrstniig rerenalmas sigiriesent. athedeadionmiduremash
E; %gu g 3ghg;)e1 V\ggdq&&%é@ﬁéiﬁg%twa% N&:gs  AaRE 0N 1) (6L 3Rd Bikhed VRS
EtOAc (20 mL). The organic layer was washed with brine (10 mL), dried over
5 MgSO., and concentratad to yisld a crude product. The crude product was
purified using BIOTAGE chromatography (60/40 EtOAc/hexanes) to give
Compound 42 (0.4 g). HRMS calculated for CzsHzzFsNsO2 (M+H) 540.1834,

found 540,1813,

10 PREPARATIVE EXANPLE 43

CF,

Compapnd 43

16 Step Al

3 0

: . i F.C
HaM cF, [ . ; HN.  NHBoo
' Boc-aminocycloprogryl :
. Larbeetylin ackd CF,
HN AR « KN ‘g
. e CF, HATL, EDC, DIEA
. Compound 44h Compound 432

Compdund'“a was prepared by a procedure similar to the procedure
for preparing Compound 28a.

20
. StepB:- _
a . .
H En, 3
TFA, DCM
H " CF; *
Compaund 433 G‘ompamd 43h
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extracted with EtOAc (2 x 10 nmL), washed with brine (20 nL), dried

over

119 -

My304 and concentrated. The crude product was purified

using a filter colum to yield 1.09 (999 of Conpound 44b. Step Bt

CB, Conpound 44b Conpound 444

Compound 44c was prepared by a

procedure simlar to the procedure for preparing Conpound 45b, 10
1. TEA. CCM 2. poldine, DCM Buret. O

Step C

Compound 43b was prepared by a procedure similar to the procedure
for preparing Compound 45¢.

Step C:
5.0 5
i s
W ke LN CF,
' ﬁ ) HE[OMa), g
}%"ﬂh Fy cH,ooM HN "'/oj/@
* CFy
5 . Compound4ds Compound 43

Compound 43 was prepared by a procedure similar to the procedure
for preparing Compound 28 (step c). l

10 _ PREPARATIVE EXAMPLE 44

Compound 44

Step A:
G:H GCF, CFR,
Zn,AcDH
Hi i
e £, F,
15 . Compound 442 . Compound 44

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 resuiting reaction

mixture was cooled to 0°C. Zn powc]er (1.51 g, 231 mmol,' 10.0 equiv) was
20 " - added and the mixture was refluxed for 2.5 hr. The reaction mixture was then
filtered through CELITE, concentrated, diluted with EtOAc (30 mL), and

neuiralized with saturated NaHCO3; (30 mL). The agueous phase was
extracted with EtOAc (2 x 10 mL), washed with brine (20 mL), dried over

-119 -



COVp0111/4 440 Conpound 44d Compound 44d was prepared by a
procedure simlar to the procedure for preparing Conpound 45c, 15
Step D Conmpound 44e was prepaied by a procedure simlar
to the procedure 20 for preparing Conpound 45d, Step E: - 120-.

In a 10 nL round-bottoned flask, Conpound 44e (0.34 g, 0.54 mmol, 1.0
equiv) was taken up in 5.5 nt. of MeOH 1-120 (10:1). The
round-bottonmed 5 fl ask was degassed, and Pd/C (10 wt% O, 18 g) was
added fol |l owed by HCO2NH4 (0.174 g, 2.68 mmol, 5.0 equiv). The

][ elsul ti 39 Eet er ouETy 0 Ica1@a ddheentrated Ve drﬁfe'&#éfdl@t@é(@ﬂid’ﬂirf]@ghsorg@ﬁ?ggdm_)
iltered throug W t t 0AC :
washed with sat %@d E@Hﬁg?‘i@)rﬂ%%‘m&ﬂ%"a ?gd over Na2SO4. The
crude product was purified by BIOTAGE 10 chronat ography (9:1

Et OAc: MeOH) to \BleiB 0.11 g (38% of Conpound 44. HRVS cal cul ated for

C25H2eFer 4403 ( M+H) 545. 1987 found 545.1988. PREPA | M. EXAMPLE 45
and 46 *15

3
BreNHNM,, GO
THF O CF,
B Compourd {45 Compound 44¢

Compound 44¢ was prepared by a procedure similar to the procedure
for preparing Compound 45b.

10 StepC:
HHBes
wd
q%ij\ 1 ‘TFA DER
HN%
CF, 2. pyﬂtﬂna. DM
Compound 446 Compound 44d

Compound 44d was ptepared by a proéadure similar to the procedure

for preparing Compound 45c,
15

Gatmpotind 444

Compound 44¢ was prepared by a procedure similar to the procedure
20 for preparing Compound 45d. ‘

Step E:
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Compound 46Canmpound48 Step A:  Conpound 414Conpound 453 20Conpound
41a (2.8 g, 4.59 mol, 1.0 equiv) was taken up in ethanol (15 nL).
Raney nickel was added to the solution, and the reaction nbsture was
hydrogenated in a Parr shaker at 60 psi. The progress of the

hydr ogenati on was nonitored by TLC (4/1 Et OAc/ hexanes). After 3
hours, - 121 - the reaction mxture was then filtered through
CELI TE, washed with ethanol (30 nlL) and concentrated. The crude
product was purified by Bl OTAGE cmronatography (411 Et OAclyhexanes),

to give Conpound 45a (135 g, %%0?{.}:5 Stet) B: I n fl,j“Lp:onL
round- bottoned fl ask, Conpoun 5a.. (1. Geqg, 0y
di ssolved in dry THF (20 nL) and bl e 0 0C—Asofutiongo

tett-butyl carbazate (0.228 g, 1. /%
di i mi dazole (0.335 g, 2.06 mol, )
stirred in dry TI-1F (10 nL), was &etted*t o t he above cool edesgdtiei On
via cannula. The reaction mxture was allowed to warmtoe room

tenperature and was stirred overnight. The reaction nmxture was then

concentrated and puri fil8@ Wymigiondegttoppddissintamnpuistite (4.4 o, 0.54 mmol,
Et OAc/ hexanes) to giowRuVPWEOLREN 45h { HnmBof Meoﬁﬂ%@o (316£1?.pr|r@-mur%06d®toﬁ.e50

nmL round-bottoned {l ask, Conpound. 4 0.3 , 0.5 1.0 ui v)

was di ssol ved i %a%df@g%eﬁr?ﬂ_d)éﬂgb%&'gdwt% “@@:.r;g%"q flof"mﬁ‘&g'ceti c

fﬁi d (1. ?_2 m, 13. PCOyNH, (tlﬁfuog. emtaiwm?ly\as etq@@)etdhé festiltney ﬁélbﬂd:béﬁﬁ_li_:ﬁs and

e reaction mxture was allowed to.stir room i enpe e. e

progress Of the reXEEYEY E\ﬁé%f?”ﬁﬁ‘ﬂ?‘feﬂ?@ﬁ' 06’39%"@[@ t?'mdr}B% QEL‘&E ance of

25 starting nateri adicentfdted, rddtated iitin EtOAC (10 e )\agashed etinéatatatd NEHGD; (10

h, and was mlL), and dried over Na;S0O,. The crude product was purified by BIOTAGE
10 chromatography (8:1 EtOAc:MeOH) to yield 0.11 g (38%) of Compound 44,

HRMS catculated for CagHzeFeN4O3 (M+H) 545.1987, found 545.1588.

* PREPARATIVE EXAMPLE 45 and 46

15 : .
; N,ﬁ R ' .
MBO\,/{‘LNFO ) Mj,;}: ° .
BG < F;G R
,o\r@cﬂ HN%.,, ,.o\r'@\c& )
Tompound 48 C;lmpnundﬂ )
Step A:
) I Rauney NI, H,
~TEN AP 1
d WCF’ EtOH
Compound 413 Compound 453
20 Compound 41a (2.8 g, 4.59 mmo!, 1.0 equiv) was taken up in ethanol -

(15 mL). Raney nickel was added to the solution, and the reaction misture
was hydrogenated in a Parr shaker at 60 psi. The progress of the
hydrogenation was monitored by TL.C (4/1 EtOAc/hexanes). After 3 hours,
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- 122 - used in the next step without any further purification. The
crude internmedi ate was dissolved in THF (5 nL) and cooled to OC. A 20
% aqueous solution of NaCOH (5.0 nL) was added, foll owed by

met hoxyacetyl chloride (0.096 rrilL, 1.06 mmol, 2.0 equiv). The
reaction mxture was allowed to stir at room5 tenperature overnight,
and was then diluted with H20 (10 nlL), extracted with Et20 (2 x 10
m.), washed with brine (10 nL), dried over MgySO4 and concentrated to

ield de Co d 45¢ (0.35 5%, jch dinth t
2t ep it hout any % FABRong s i P tere bl BEL IR astepl iy
round- bot t oned f | §kmLCanmdooumoehtrbfed. The Abhdeprofuot raspudified by BIGTAGE) was

di ssol ved in EtOH , spol ution of )
added and the reagE'%F%téﬁréghﬁgﬁm%@A%?%ﬂ%&xo8@8%'“&1 l{"iﬁr?g%%gtéllﬁo@'
m xture was then concentrated and purified by preparative TLC. ( Et 0Ac)
to give 0.1459 424, ef Conpound 45d. In a 10 nmL
round- bott onmed f . Cconpound 45d (0.125g, 0.18 mmvl, 1.0 equiv) was
dissolved in 3 nL MeOH Pd(OH)2 (0.010 g, 0.072.mmol, 4 n\ﬂ)tﬂ% was
added, and the heterogeneous m‘Xjure s hydr ogenat ed at rggom
ydr
b’
gc‘

tenperature. The progress of th enat i 6r*¥€\oni ohed VB.
The reaction m xture was fil 'ge°r A2 h CELI He con&&it @and
purified by preparative TLC (El ) affording a m xtur f npounds
45 and 46 (0.008 g, 8% . HRMS cal gubated for C26H28Fe "

559. 2144, found 559. 2146. S5PREPARATI VE EXAMPLE 47 and 48 <corn p’

00*047Conpounds! "’
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 G°C. A solution of

10 fert-butyl carbazate (0.228 g, 1.72 mmol, 1.0 equiv) and carbony! diimidazole
(0335 g, 2.06 mmol, 1.2 equiv), which was previously stirred In dry THF (10
ij, was added to the above cooled solution via cannula. The reaction
mixture was allowed to warm to room temperature and was stirred ‘overnight.
The reaction mixture was then concentrated and purified by BIOTAGE

15 chromatography (1/1 EtOAc/hexanes) to give Compound 45b (0.85 g, 67%).

Step C:

€ MuBec Q j;] OMa
e Wyt
1 TFA, DCM A ]

Sy , 2 pytdeo,DoH oot e 2

. Mo® o
Coropound 46 ’ /\g’ Coinpound 45c
20 in a 50 mL round-bottomed flask, Compoum_:l.d'sb (0.39 g, 0.53 mmol,

" 1.0 equiv) was dissolved it CHaCl {10.0 m) and cooled to 0°C.

Trifluoroacetlc acid (1.02 mL., 13.2 mmol, 25.0 edufv) was addéd tothe

solution, and the reaction mixture was allowed to stir at room temperature.

The progress of the react_ion was monitored by MS (l.e., disappearance of
25 starting material). The reaction mixture was concentrated after 7 h, and was
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10 Step A: HddAN MbOrSHN).et "Cr, In a 10 nL round- bottoned
flask, a m xture of Conpounds 49 and 50 . (0.025 g,0.047 mml, 1.0
equi v) was dissolved in 2 nL of DCM and cooled to 15 0OC
Triethylamne (0.0073 nm., 0.052 nmmol, 1.1 equiv) was added, foll owed-
by MeS02Cl (0.004 nmL, 0.052 mmol, 1.1 equiv). The reaction m xture
was allowed to stir overnight. The reaction m xture was then diluted
with Et0OAc (10 nL) and quenched with saturated NaHCO3 (5 M.). The
aqueous phase was extracted with EtOAc (2 x 5 L), dried over Na2804,
and concent r at edsed ifheext plep avithoud @ow furtherspugifination. ddie isyuderietpemediate e

EAGEELEI P Pt Ve e
608. 1766, - 1785.. SPREPARAT] VE, EXAMPLE 49 5

Socomaund 20 1HROFLE TR e R o bk kB BT RLL . 50
g, 0.77 mmol, 1106ewuol/2.0wasividbee ceatiibnanisiOremiasidiowed tudstip at tooned

requl ting. refct Famperatytbelhy SR iy bl PRl £ Bl i

reacti on was cobhDgR e, 10irsle), washed withdwina(l@enl.), dfied overddg$@nand xt ure was
diluted with Et : i ' i : A
rr:_) u ‘(Ia'h eWIaq ueougé%ﬁgiazegngsgleég? 'Sjg%] fe eBh{P\%Ah'b ﬂ Q% BUA:\%:JI??@% 'irl\gﬁ'ﬁfyw%g e

organi ¢ | ayers themexbaepuishnutany furthasipunifisaliaro dri ed over My504, and
concentrated. The 'crude product was purified by Bl OTAGE

Chr omat ogr aphy (7: 3. Et OAc: hexanes) to give 0.45 g (79% of Conpound
496. Step B0 - 1 Conpounds 49 and 50 were prepared by a
procedure simlarto the procg_d_tj,lr\gmieor preparing Conpoupd 44b. HRMS
cal cul ated for C24H2sF6N502u5 Hi( 530. 1991, foung, 5BQ=4977.

! 2 MNaOH, EIGH P
CheN~ o I
d Fa ChizN~,, o, e,

Compotnd 45¢ ' Compeutt 46d

Ina 25 mL round-boitomed flask, Compound 45¢ (0.2;5 g, 0.49 mmaol,
1.0 equiv) was dissolved in EtOH (3.0 mL). 3.0 mL of a 6 M solution of NaCH
15  was added and the reaction mixture was refluxed ovemight. The reaction
mixture was then concentrated and purified by preparative TLC (EfOAg) to
give 0.145 g (42%) of Compound 45d.

Step E: :
n H
i o D=0 ¥
Mea._Avy . Mea A MeD._An
; F, . H,P‘“OHL RC z Flc
. . . . 3
Sy MolH HN% .
."/U Fy - H "'IOT’QGF: ‘-;/owp\cpa
Compound 48d Compound 46

Compound 46

20

ina 10 mL round-bottomed flask, Compound 45d (0.125g, 0.1é
mmol, 1.0 equiv) was dissolved in 3 mL. MeOH. Pd(CH); (0.010 g, 0.072
mmol, 40 wt%) was added, and the heterogeneous mixture was hydrogenated
25 atroom temperature. The progress of the hydrogenation was monitored by
' MS. The reaction mixture was filtered through CELITE, concentrated and
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PREPARATI VE EXAMPLE 51 Compound 55 (0.078 g, 0.11 mmol, 1.0
equiv) was dissolved in 7 Mamonia in MeOH (3.0 m..) and was added
to.a small Parr bonb, which was 15 heated to 80C for 2 days. The
progress of the reaction was nonitored by TLC (911 CH2d 2/ MeOH). Upon
conpletion of the reaction, the reaction m xture was concentrated to
give a crude product in the formof a white solid. The crude product
was purified using Bl OTAGE chromat ography (2:1 to 4:1 Et0Ac/ Hexane)
to gi ve Conpounguifid byprepavdti-é E1L6 ¢EtOACY dloddngd mixXPEDBLCOHMPSMNdEY45VE

flt4+1] 892. 2. 045
g, 0.065 mol , fngﬁég&ﬂéﬁ)§‘é‘3ﬁ ﬁ%l Sscgfglgt&zd o Cd?*i’ﬁ‘*@g@i’ @qﬂ%@#‘gﬁd was
treated with 1086RdSE9.206 wt.) foll owed by amoni um formate (0. 02g,
0,03 mml, 5.0 equiv.) under an inert atnosphere. The reaction

m xture was heated to ref lux and the progress of the reaction 5 was
nmoni t ored bySTLC (100% Et OACPRERABATWERXAMPLEA? snd8eted in 1 hr.

The reaction mxture.was filtered through CELI TE, washed with

Et OAcand concentrated under vacuum The resulting residue was taken-
up in Et0Ac, washed with saturated NaHCO3, followed by brine and H20
to give the desired product, Gpnpound 51 in thg formof a white
solid, which was 10 convertedipe®its M sal t)‘ 034 94%

HRVE (MB) .cal cul ated for T8 28ReN30F! M-1Y*BEY. T g‘Found 558. 19398.
PREPARATI VE EXAVPLE 52 Step As-/ Fl ] ’c\l/@*‘ .

Componnd 47 Compabnda3

i :

- ji_ o . .

! 7y MetLSHN CF,
"»Yécﬁ! HR é"«/ﬁ/@c}:‘

Compound 44 ’ Gompound 47
MsClL, TEA
" +
GF, Mo, SHH o CF,
HN%. N K l
o, /o\pcps :,‘_/Q CF,
cémpound 60 N Compaund 4%

fn a 10 mL round-bottomed flask, a mixture of Compounds 49 and 50
{0.025 g, 0.047 mmol, 1.0 equiv) was dissolved in 2 mL of DCMand cooled to

15  0°C. Triethylamine (0.0073 mL, 0.052 mmol, 1.1 equiv) was added, followed
by MeSO,CI (0.004 ml., 0.052 mmo), 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; (5 mL). The aqueous phase

was extracted with EtOAc (2 x 5 mL}), dried over Na;SQO4, and concentrated.,
20  Thecrude product was purified by preparative TLC (41 EtOAc/hexanes) to
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CF, Compound 52 Compound 53 (18.1 ng, 0.0325 nmol) h EtOH
(2.5 nL) was treated with MeONH2. HCI (24.4 ng, 0.292 mmol) and NaOAc
(12,0 ng, 0.146 nrn.ol) at roomtenperature. The reaction m xture was
stirred at 60C for 12 hr, then 25 diluted with Et0OAc (20 nL) and
washed with aqueous NaHCO3. The aqueous phase was extracted wth

Et OAc (3 x 10 nlL). The conbined organic |ayers were washed with wat er
(10 m.), brine (10 nL), and dried over MgSO4. After - 127 -

filtration and ¢ the roduct d usi ng
preparative TL@?E@)‘%@@%& ARt r:el%%f%?powﬁ@f% dgH npound 52
(16 g, 849% . Erdctlated ordlssHyERN=E] (M+5 60817 BPRERNPE 178E5. EXAVPLE 53
Conmpound 53

5 PREPARATIVE EXAMPILE 49 and 50
M N
¥ =0 )
H,N’L Ho. CF, H,N)L f cF,

10 StepA
X
N S0
QN}L ’ ch
HNG,
ON-ChzN A oF

Compotmd 492 Compound 49b

‘Gompound 49a (0.50 g, 0.77 mmo), 4.0 equiv) was added to a 50 mL

18 round-bottomed flask. Fuming HNOs (3 mL) was then added to the flask, and
the resuiting reaction mixture was allowed to stand for 1 h. Afier the reaction
was complete, ice (10 g) was added. The reaction mixture was diluted with
EtOAc (256 mL) and neutrailzed with saturated NaOH (3 mL). The aqueous
phase was extracted with EtOA¢ (2 x 10 mL). The organic layers were

20  washed with brine (10 mL), dried over MgSQy, and concentrated. The crude
product was putified by BIOTAGE Chromatography (7:3 EiOAc:hexares) to
aive 0.45 g (79%) of Compound 49b.

' Step B:
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Step A- 10 a. Dess-Mardn pe&dinono b. MelllInEn, TtiF C. QOass-Mrtn
pen- 1 x/ Man Compound 231le Compound 63a Dess-Martin

peri odi nane (0,234 g, 0.553 nmol) was added to a m xture of Conpound
23h (0.25 g, 0.369 mMmml) and NaHCO3 (0.232 g; 2.76 nmol) in 15 CH2O 2
(5.0 nL) at roomtenperature. The reaction mxture was stirred for 1
how. before it was diluted wwth Et0OAc (50 nL) and water (10 nL). The
organi ¢ phase was washed with saturated Na2S203 sol ution (3x15 mi)"
The conbi ned aqueous gphases were extract %d with EtOAc (3 x 15 nl).
The conbi ned organigmbwayers wer e vvashedjt\ﬁkbh Na OH soI:E Len (15 nt. .,

1.0 N), water (10°20 wl), ine (15 mH#¥, jand dred ewel _My504% After
i ' Zn, AcOH + ; )
ey GFy g;/krgxc& HY s, ,

filtration and copggit
Coihbound 450 Compaund 48 Compound 0

Ry

Compounds 49 and 50 were prepared by a pro¢edure similarto the
procedure for preparing Compound 44b. HRMS calculated for CasHasF slNsO2
5 (M+H) 530.1991, found 530.1977.

PREPARATIVE EXAMPL_E 51
Na, M
AT o O
o NHy/MwOH ‘;b
e I, e o L,
10 55 5im

Compound 55 (0.078 g, 0.11 mmol, 1.0 eguiv) was dissolvéd in7Mm
ammonia in MeQH {3.0 mL) and was added to a smail Parr bomb, which was

15 heated to 80°C for 2 days, The progress of the reaction was monitored by
TLC {941 CH2ClziMeOH). Upon completion of the reaction, the reaction
mixture was concentrated to give a crude product in the form 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).

20 ~ Electrospray MS [M+1] 692.2,
LN ) N
Y ) BN 1o
4 N QLNHa CF, 10%PIC, HH,QCH g’>' SN SR
Sualy ) ‘l’@‘cp‘, WaOH s o 7/@”’
51a Compound 51
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t he crude al dehyde (0.25 g) was taken up in anhydrous THF (4.0 nlL)
and was treated with MeMgBr (0.49 ni, 1.48 mmol, 3.0 Min Et20) at
-78C. The reaction tenperature was slowy increased to room
tenperature.and the reaction was quenched in 2 hours with the slow
addi tion of saturated aqueous 25 NRACI solution (10 nlL). The reaction
m xture was then diluted with Et0OAc (50 nmlL) and neutralized with 0.5
N HCl until the agueous phase was slightly. - 128 - acidic. The
aqueous phase was extracted with EtOAc (3 x 15 nL). The conbined
organi c | ayers wer e GRBRaNdF1a{0.447 /0. Qﬁgﬁnfﬁﬁlﬂ UGHF'%WFQG'S?&%" ™ ey
dried over w50meoﬁm@mﬁ)ldnbmlt@ateamh GORGRIAC (m% ﬂf\) foﬂd%dQ)SrUde
secondary al cohol (O, 269&\1 ?Peo ken u in CH2Cl ﬁj? and treat ed
with Dess- Mart i AMBOBYMIgETate fRP2En 043 "{f’ 510%'." ’%{h'ﬂe REIRSSBNe®. 466
]9, 515;3] mmlb)fa'rher easlidnaniRierawal ateting refiae aid ?a p?Lgxéssrogthaaea@‘bh r1 (r) ed
or our ore i s, di Lut t QAC an

nL). The organi ¢@ ?)ng'g’?%gy ﬁ&]%@ﬁi%ﬁféﬁ%&" WA LiE; V%@l”u‘ltllgron
(3x15 ). The Timnieactzd rﬁiﬂhjmfﬂtbmﬂehmugﬂ@EuTExwa@eﬂeﬂhﬁ&@ﬁca&tdOAc (3
x 15 m). The c ] r

soi utoh” (1. oo B oup ) The ¥y RERIE Bt tath MBI AG, o e,
MySO4. After fiwashatwith saimchtmbNaf&@g. &fllowed by brinecardd€Odo giva dlee was
purified using r 1) to

gi ve Conpound 5@ P%ﬁfﬁ& Q‘g@)? ‘?gms‘tt réé‘@;fﬁgﬁéﬁé?ﬂoh%Wch WQgCorrpound
534 Conpou@ qurlmo@HQbsaﬂQOﬁﬂmlgﬂ%)n EtOH (5.0 nL) was treated
20 at room tenper at WrRMHAR) BAe PRt ChRbFINIBL (M D58b Yoo RN fuNAS -

™~

558.19398,
PREPARATIVE EXAMPLE 52
15
Compound 52
Step A
N
N
D"'{-,, s—go Fy
NHOCH,, BscH
il Aﬁé\cﬁ ~

20 Compound 53 ’

Compound 53 (18.1 mg, 0.0325 mmol) in EtOH (2.5 mL) was treated
with MeONH; HCI (24.4 mg, 0.292 mmol) and NaOAc (12.0 mg, 0.146 mmo!)

at room temperature. The reaction mixture was stlrred at60°C for 12 hr, then

25  diluted with EtOAc (20 mL) and washed with aqueous NaHCOs. 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 MgS0.. After
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hydrogenated with a 1-12 balloon for 30 m nutes. The reaction
solution was filtered through a short pad of CELITE and the residue
was washed with EtOH (15 nlL). The sol vent was renoved under reduced
pressure and the crude product was purified using Bl OTAGE

chr omat ogr aphy (hexane/ Et0Ac, v/v = 25 1/3 to 1/9) to give Conpound
53 (66 ng, 76% . Electrospray MB [Wt 557.3. PREPARATI VE EXAMPLE 4 30

- 129 - NK: CH, MOH Conmpound 51
filtration afid concentration, the crude product was purified using preparative

TLC (hexane/EtOAc, viv = 11 to 1/2) to give Compound 52 (18 mg, 84%).
Electrospray MS [M+1]" 586.1.

5 PREPARATIVE EXAMPLE 53

Fy

o, DéssNariln perodinnos
b. MelMgBr, THF
0. Doas-Macka patiotinons

Compowd %3k

Compourt §3a

Dess-Martin periodinane (0.234 g, 0.553 mmol) was added to a mixture

of Compound 23h (0.25 g, 0.368 mmol) and NaHCO3 (0.232 g; 2.76 mmol) in

16 CHxCl; (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
organic layers were washed with NaOH solution (15 mL, 1.0 N), water (10

20 m-!__.). -brine {15 mL), and dried over MgSQOa.. After filtraiion and concentration,
the crude aldehyde (0.25 g) was taken up in anhydrous THF (4.0 mL) and

was treated with MeMgBr (0.49 ml., 1.48 mmol, 3.0 M in Et;0) at -78°C. The.
_ reaction temperature was é]owly increased fo room temperature and the
reaction was quenched in 2 hours with the slow addition of saturated aqueous

25 NH4Clsolution (10 mL). The reaction mixture was then diluted with EtOAc (50
mL) and neutralized with 0.5 N HCI untit the aqueous phase was slighﬂy.
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Compound 54 5Conpound .83 (14.3 ng, 0.0257 mmol) in EtOH (2.5 )
was treated wli HONH2. HCI (10.7 ng, 0.154 mmol) and NaOAc (6.3 ng,
0.077 mol ) at roomtenperature. The reaction m xture was stirred at
60C for 12 hr, then diluted with Et0Ac (20 nL) and washed with
aqueous NaHCO3. The aqueous phase was extracted with EtOAc (3 x 10
m.). The conbined organic layers 10 were washed with water (10 niL),
brine (10 nL), and dried over MgSO4. After filtration and

concentration, t heac%é‘ef?leBﬁ%ﬁﬁtphé!ﬁswﬂgx{rgét@@wk\?E@& é‘ipl%rr% i yhe TLC
(hexane(Et OAc, v/v r-- 2) to give Conpou 4 (11

El ectrospray Ms [mbmeﬂmgaplc iawmmﬁh%wmﬂpmﬂ ), e bUm), ead
Stec A 20 - 13Qired over MgSO.QAReM iratidA 4Ad ErkEtkddbn, the &8P Setdrdgh

alcohol (0.26 g) was taken up in CHzClz (5.0 mL) and treated with Dess-Martin

5 periodinane {0.468 g, 1.11 mmol) and NaHCO3 (0.466 g, 5.55 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 washed with
saturated NaxS203 solution (3x156 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), ahd dried

" over MgS80Q.. 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 StepB:

AfL

Ha PIHOHLIC, EIOH

CFy £,

Gompound 533 ¢ 4 83

Compound 53a (107 mg, 0.155 mmol) in EtOH (5.0 mL) was treated
20  at room temperature with Pd(OH}./C (21.5 mg, 10 wi%) and was .
hydrogenated with a Hz balloon for 36 minutes, The reaction solution was
filtered through a short pad of CELITE and the re5|due was washed with EtOH
(15 mL}. The solventwas removed under reduced pressure and the crude
product was purified using BIOTAGE chromatography {hexane/EtOAc, viv =
25 1/3to 1/9) to give Campound 53 (66 mg, 76%). Electrospray MS [M+1]"
557.3.

PREPARATIVE EXAMPLE 54
30
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Compound 50 Dess-Martin Periodi nane (0.12 g, 0.284 mm6l) was
added to a mxture of Conmpound .23h (96.3 ngy, 0.142 mol) and NaHCO3
(0.12 g, 1.42 mol) 5 in CHC12 (3.0 m.) at roomtenperature. The
reaction mxture was stirred for 1 hour before it was diluted with
addition of EtOAc (50 nL) and water (10 nmL). The organi c phase was
washed with saturated Na2S203 solution (3)(15 nlL). The conbi ned
aqueous phases were extracted with EtOAc (3 x 15 nL). The conbi ned
organi c |l ayers were washed with NaCH ion (15 nm., 1.0 N), 10
water (10 mL), brine (15 m.), and dPi ;gier,wgso4. After filtration
and concentration, the crude al dehyde((96. ) was taken up in
tert-butanol (2.0 nmL) and water (0.5 )~ ¢eated wth

NaH2PO4. 1120 (39.2.ng, Q 284 mmmvol ), 102 (44.9 ng, 0.497 mol) and
2-met hYl - 2- butene (0.105 ni, 0.994 molgmgyeicessi vel y. The reaction
m xture was stirred for 2 hours and 15 then diluted with Et0Ac (20
nm) and washed w th aqueoug NHACl. The aqueous phase was extracted
with EtOAc (3 x 10 nl). ﬁjﬁé&Cbnblned organi c | ayer g-wmere. washed with
water (10 mL), brine (1 hd drised Qyer i Wtes filtration
and concentration, the 95hg;_mas di ssplved #5 benzene
(2.8 mL) and MeOH (0.7 he P@sultlng sol ut mﬁ ated with
20 TMBCHN2 (82.2 pL, O. J,) at room tenpera nd stirred for
20 minutes. The solvent was renoved under reduce aweygﬂre and the
crude product was purified using Bl OTAGE chromat ogr aphy

Slope) . 25 Stet) b CORPMRERTIES g Gyes? iyl a3 ionfag s

- 131 - with HONH3.HC! (10.7 mg, 0.154 mmol) and NaOAc (6.3 mg, 0.077 mimol) at

room temperature. The reaction mixture was stirred at 60°C for 12 hr, then

diluted with EtQAc (20 mL) and washed with agueous NaHCO3. The aqueous
phase was extracted 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 produgt was purified using preparative
- TLC {hexane/EtOAc, viv = 1/2) to give Compound 54 (11 mg, 7;5%).
Electrospray MS [M+1}* 572.1.

15 PREPARATIVE EXAMPLE 55

N,
o¢ JH
o, *‘Q, CF,

CFy

Step A;
20
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Compound 55a (38 ng, 0.0537 mmol) in EtOH (3.0 nL) was treated at
roomtenperature with Pd(OH) 21C (7.6 ng, 10 wt% and was hydrogenat ed
with a H2 balloon for 30 mnutes, The reaction solution was filtered
through a 5 short pad of CELITE and the residue was washed with EtOH
(15 m). The solvent was renoved under reduced pressure and the crude
product was purified using preparative TLC (hexanet Et0Ac, v/v = 213)
to give Conmpound 55 (24 ng, 78% . Electrospray Ms [W' 573.1.
10PREPARATI VE EXAWPLE 56 , Conpound 58 Step A 15CQnL)ound

| FaConpound SS 0 nd 56a (ddwimyre@227 M Y in EtOH (2.0
M) was treated at roSmAetpe aturemmﬁ@-I)ﬁ&' 10 wt %
and was hydrogenat ed Wity 8 bal | 8% &30 m n reactlon
solution was filtered ough a“20 Short pad of
residue was washed witR~%tOH (15 nl). The sol vent
reduced pressure and the ertTde product was taken up™ "Bt 20 (0.5 nl)
and treated with HCO in ether (0.23 niL, 0.23 mml, 1.0Min ether).

e Than s ee o el PORAERD (.88 4 clhndy paoHided FRGuRAE LT €
(51t, 0.5 N). ‘Pﬁ@maﬂelé%33fbé9§s3é“9t&5148ﬂm%ll:@f§ﬂl“ﬁh"@% Q18 142 mmol
m), The conii nﬁf’CWW@'%}LW%&an@ra‘f@éhﬁﬂr@é&ﬂanWtﬁﬂé da\sjsq}rrgél Yor 1

brine (10 niL), - and dried over I'tration an

concentration, D befqigit was gyt W'”b?%l?ﬂto ﬁ&%‘cdépmé’ﬂd W§1eﬁ§10 mL).
preparative TLCTﬁé‘B?gaﬁle/pﬁé%ﬁas Wééhe&'wﬁﬁ éétuﬁaﬁedgi & ,5.0dun Hd xﬁ@ niLg: S

Mg, 67%. Hec h?ﬁg rXblned aqueous &ases were ex racted w}th Etd%@(%l?c 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 Mg$0a4. After filtration and
concentration, the crude aldehyde (96.3 mg) was taken up in tert-butanol (2.0
mL) andwater (0.5 mL) and treated witl_1 NaHzPO4H,0 {39.2 mg, 0.284
mmol), NaClOz {44.9 mg, 0.497 mmol) and 2-methyl-2-butene (0.105 mL,
0.994 mmoil) successively. The reaction mixture was stirfed for 2 hours and
15 then diluted with EtOAc (20 mL) and washed with agueous NH.C). The
aqueous phase was extracted with EtOAc (3 x.10 mL). The combined organic
Iaygrs were washed with water (10 mL), brine (10 mL), and dried over MgSO,.
After filtration and concentration, the crude acid (95 mg) was dissolved in
benzene (2.8 mL) and MeOH (0.7 mL). The resulting solution was treated with
20 TMSCHN: (82.2 pl., 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 chromatography (hexane/EtOAc, viv =
2/3) to give Compound §5a (70 mg, 35% for 3 steps).

o

25 SiepB:

.o
Hy, PA(OH}/C, EHOH woot, {

CFy

Comprund &5a Corspounst 55
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Step A- 10 hl oCl , NMCH2C4 b. Nol13%$4, DI AF. 93C cE Conpound
23h Conpound 87.

10

16

20

25

Coimpound $5a (38 mg, 0.0537 mmot) in EtOH (3.0 mL) was treated
at room temperature with Pd(OH),/C {7.6 mg, 10 wt%) and was hydrogenated
with a H; 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 = 2/3) to g'i;re Compound
55 (24 mg, 78%). Electrospray MS [M+1]* 573.1.

PREPARATIVE EXAMPLE 56

Fa

a. Hy, PUOHI/C, EICH
b, KO, B0

Compound 56a (15 mg, 0.0227 mmoi) in EtOH (2.0 mL) was treated
at room temiperature with Pd{OH)./C (3.6 mg, 10 wi%) and was hydrogenated
with a H; 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 ;iroduct was
taken up in Et20 (0.5 mL} and treated with HCI 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 aqueous

NaOH (5 ml, 0.5 N). The aqueous phase was exfracted with E{OAc (3 x 10
mL). The combined organic layers were washed with water ('10 mL), brine (10
mL), and dried over MgSQs. After filtration and concentration, the crude
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Compound On MsCl (11.7 IL, 0.151 mmol) was added to a

sol ution of Conpound 23h (42.8 ng, 0.063 mmol) and ENV (26.4 AL,
0.189 mml) in CHRA 2 (1.0 15 nL) at roomtenperature. The reaction
m xture Was quenched with water (5.0 nL) after 30 m nutes and dil uted
with CH2A 2 (15 nL). The aqueous phase was extracted with CH2A 2 (3 x
10 mL). The conbined organic | ayers were washed with water (10 m.),
brine (19 nL), and dried over My804. After filtration and
concentration, the crude nesylate (44 ng, 0.0582 nmol) was 20 taken
up in anhydrous gobduct @adpurified anicg prepartativt THG fhedimeBHDAC MV 8 1M to Giv@9l

mol ). The reactd ) g\@@ t o before it
was cool ed down ?ogg?%%ﬁn%%ﬁper 'téul??@? é‘gﬁgotsf)%g(ﬁél@éﬂ né‘%gﬁl’]rewas t hen
diluted with Et0Ac (20 nL) and washed with aqueous NCI (5 nL, 1.0 M.
The aqueous ase was extractedu m.). The conbi ned
organi c IayeP{| 25 were washed mf\ﬁﬁbagﬁmﬁh%% brine (10 n),
and dried aver My504. After filtration and concentration, the crude
product was purified using - 133 - pIwgpar ative TLC (hexane/ Et OAc, =

3/2) to give Conpound 57a (18 ng, 43¥i-and Conpound 56a (15 ng, 369 .
Step B: 5 CF, ~ ° :

e F,

&y 2. MeOl, NEY, CH:CY,
b, NaBH,,, DME, 3040

Fs CF,

Compound 23h
Famgound 87a Compound 5§n

MsCl(11.7 L, 0.151 mmol) was added to a solution of Compound
23h (42.8 mg, 0.063 mmol) and EtaN (26.4 uL, 0.189 mmol) in CH;Clz (1.0
15 mbL)at room temperature, The reaction mixture was quent':hed with water (5.0
mL) after 30 minutes and diluted with C;*lsz (15 mL). The aqueous phase
was extracted with CH2Clz (3 x 10 mL). The combined organic layers were
washed with water (10 mL.), brine (10 mL), and dried over MgSQa. After
filtration and concentration, the crude mesylate (44~mg, 0.0582 mn"lol) 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 fo room te'mp.erature. The reaction mixture - was then dikited 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 prodtic’t was purified using
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Conpound am Conpound ST Conpound 57a (18 nmg, 0.027 mmol) in
EtOH (3.0 nt.) was treated at roomtenperature with Pd(OH) 2/ C (3.6
ng, 10 wt% and was hydrogenated 10 with a H2 balloon for 30 m nutes.
The reaction solution was filtered through a short pad of CEL1TE and
the resi due was washed with EtOH (15 nlL). The sol vent was renoved
under reduced pressure and the crude product was purified using
preparative TLC (hexane/ Et0OAc, v/v = 1/1) to give Conpotaid 57 (10
ng, 709 . Electrosprey M5 util+t 529.1. 15 PREPARATI VE EXAMPLE 58
Compound ES Nngé{edqq.{gwnefEtOAc. viv =3/2) to give Compound 57a (18 mg,

43%) and Compound 56a {15 mg, 36%).

Step B;

oy

3
0 H, PEIOHLIC, E10H
bl B
" CFa

Cormpound 572

Compound 57a (18 mg, 0.027 mmol) in EtCH (3.0 mi.) was treated at
room temperature with Pd(OH),/C (3.6 mg, 10 wit%) and was hydrogenated
10 with 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). The
solvent was removed under reduced pressure and the erude product was
purified using preparative TLC (hexane/EtOAc, viv = 1/1) to give Compound
57 (10 mg, 70%). Electrospray MS [M+1]* 529.1.

15
PREPARATIVE EXAMPLE 58
&F;
Fa
Compound 53
20

Compoimd 13 Co nd 58

Compound 18 (10.0 mg, 0.0175 mmol) in EtOH (1.5 mL) was treated
with MeONH3*HG! (14.6 mg, 0.175 mmol} and NaOAc¢ (7.2 mg, 0.0876 mimol)
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Compound i s Compound 19 (10.0 ny, 0.0175 nmol) in EtOH
(1.5 nL) was treated with MeONH2Het (14.6 ng, 0.175 mmopl) and NaOAc
(7.2 ng, 0.0876 nmmol ) - 134 - at roomtenperature. The reaction

m xture was stirred at 60C for 12 hr, and was then diluted with Et0Ac
(20 nmL) and washed wi th aqueous NaHCO3. The aqueous phase was
extracted with EtOAc (3 x 10 nmL). The conbi ned organic | ayers were
washed with water (10 nmL), brine (10 nmL), and dried over MgSH. 5
After filtration and concentration, the crude product was purified

(1078 by " 100%y - bl BRI, P ook i st oA G BLIR Hhcg

conpaond S9 St eRad¥hen difted with EtOAC (20 mL) and washed with aqueous NaHCOs. The
aqueous phase was extracted with EtOAc (3 x 10 mL). The cambined organic
layers were washed with water {10 mL), brine (10 mL), and dried over MgSO..
5 Afterfiltration and concentration, the crude 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
Step A:
2 GF, an NiAc
‘kr@* AcClL EGM, CH.Cl - §
e CFy ChzR fon /Q oF,
15 Fompound 84 * Compound Bsh .

To a solution of Compound §9a (0.53 g, 0.76 mmol) in CHzCl; (4 mL)
was added EfzN (0.14 mL, 0.98 mmol). The reaction mixture was cooled to

~78°C and acetyl chloride (0.0656 mL, 0.91 mmaol} was added. The reaction

20  mixture was slowly warmed to room temperature and stirred for 72 hours.
Additional EtsN (0.068 mL) and acetyl chioride {0.033 mL) was-added to the
reaction mixture, which was then stirraed at room tefnperature for 4 hours. -The
rea;ction mixture was concentrated and purified with BIOTAGE
chromatography (hexane/EtOAc, viv = 3/2) to give Compound 59b (0.5 g),

25

Step B;

-135-



Compound 59a To a solution of Conpound 69a (0.53 g, 0.76
mmol) in CH2A 2 (4 nt.) was added Et 3N (0.14 niL, 0.98 mmol). The
reaction mxture was cooled to -78C and acetyl chloride (0.065 ni,
0.91 nmmol) was added. The reaction 20 mi xture was slowy warned to
roomtenperature and stirred for 72 hours. Additional Et3N (0.068 nlL)
and acetyl chloride (0.033 nt.) was-added to the reaction m xture,
whi ch was then stirred at room tetnperature for 4 hours. The
reaction m xture was concentrated and purified with SI OTAGE

chr omat ogr aphy (hexane/ E eyl wes= 3/2) to give Geapdend &B9b (0.5

g). 25 Step B: - 135 - w S B (3. P37 ol .0Ain
hexane) was added dropw se.{¢” Meeri ng sol ution ST & , 59b

(0.55 g, 0.74 mmol ) in CHAY2 (9 nL) at 5 -78C. Th action was
guenched in 1 hour by the adéresesm of aqueous NaHCO3 saduthison (50 nl)
at -78C. The reaction m xture was diluted wwth Et0Ac (200 nL) and
washed with saturated agueous NaHCO3 (100and dried over Na2SO4.
The mixture was filterBdh&hdmbohé @maelat-@M in bexanekwas adiedChonyisate a59¢

(0.4 g), which wasg [ ; A f
(G 11 o) S SSRGSl 1S A 3916 89564V EHISE o
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 aqueous NaHCO; (100 mL), and
dried over Na;S0,. The mixture was filtered and concentrated to give crude
Compound 58¢c (0.4 g), which was used in the next reaction without further

10 purification,

Step C:
H
Ho~ A e ’ AL CF,
Gozh "Jfor&:ﬁ, k Dess.mrﬁn NEHSD& cﬁtma Gz "‘r/oY@cFa
Congound 6% ' ’ cm-lpnilmd 63d
15 - Dess-Mattin periodinane (0.12 g, 0.28 mmof) was added to a mixture of

Compound 5§8¢ (0.12 g, 0.18 mmol) and NaHCQ3 (0.17 g, 2.0 rmimol) in
CH:Clz (5.0 mL)atroom temperature and stirred for 46 minutes. Additional
Dess-Martin periodinane {50 mg) was added to the reaction mixture and
stirred at room temperature for 2 hoiwrs. The reaction mixture was then

20 concentrated and purified with BIOTAGE chromatography (Hexane!EtOAc, viv
= 1/1) fo give Compound 59d (0.1 g). |

Step O);
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Compound 59d 15Dess-Martin periodinane (0.12 g, 0.28 mml) was added
to a mxture of Conmpound 59c (0.129, 0.18 mmol) and NaHCO3 (0.17 g,
2.0 mol) in CH2A 2 (5.0 nL) at roomtenperature and stirred for 45
m nut es. Additional Dess-Mttin periodinane (50 ng) was added to the
reaction mxture and stirred at roomtenperature for 2 hours. The
reaction m xture was then 20 concentrated and purified wth Bl OTACGE
chromat ogr aphy (bexane/ Et 0Ac, =111) to give Conpound 59d (0.1 g).

Step - 136 - It Conpound 658 A mixture of Conpound 59d (0.11 g,
0.17 mind), potassium QiLmrbonate (26 ng, 0.19 nmol) e I hyl

| socyani de (36 ng, 0.19 ) and 3.m) ea at 80C
for 48 hours. The react¥bHd. m EL vﬂ%@ﬁ%entr kA, ut ed

with EtOAc (200 m) andsh d with saturated aqueous H (2 x 100
mL). The organic | ayer wWas.fiigd over Na2804, filtered ambumdsse
concentrated. The crude prooduct was purified with Bl OTAGE

chromat ogr aphy (hexane/ EtOAg, v/v = 2/3 to 0/100) to give 10 Conpound
59e (50 np). A mixture of Compound §9d {0.11 g, 0.17 mmol), potassium

bicarbonate {Qé mg, 0.19 mmal), tosyimethyl lsocyanide (36 mg, 0.19 mmoi)

5 . and methanoi (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 agueous NaHCQ3 (2 x 100 mL), The organic layer was dried over
Naz80y, filtered and concentrated. The crude product was purified with
BIOTAGE chromatography (hexane/EtOAc, viv = 213 to 0/100) to give

10 Compound 59e (50 mg).

Step E:
@
( 4 NHAw cF,
. Gl o \r©\$ H, PalOH) 70, MoH
Compomd 89d - .
15 Compound 5§9d (0.31 mg, 0.45 mmol) in MeOH (10.0 mL) was treated

atroom temperature with Pd{OH)2/C (0.2 g, 20 wt%) and was hydrogenated
with a Hy balloon for 2 hours. The reaction solution was filtered #hrough 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 (190 mg), which were further purified bf,ﬁ HPLC (chiral
0D column) with hexane/IPA {v/v = 9/1) to give Compound 59 (90 mg).

PREPARATIVE EXAMPLE 60
25
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15Conpound 59d(0,31 ng, 045 mml) in MeOH (10.0 nm) was treated at
roomtenperature with Pd(OH) 21C (0.2 g, 20 % and was hydr ogenat ed
with a H2 balloon for 2 hours. The reaction solution was filtered

i hreugh a short pad of CELITE and the residue was washed with MeOH
(30 nmL). The solvent was renoved under reduced pressure and the crude
product was 20 purified with BL1OTACGE chromat ography. (Et 0OAc/ MeOH, v/v
= 9/1) to give. mxture of two isoners (190 ng), which were further
purified by HPLC (chiral OD colum).w th hexane/lPA (v/v = 911)10
gi ve Conmpound 59 (90 ng). PREPARATI VE EXAMPLE 60 25 - 137 -

Compound 80 Step A 5Conpound 60a ¢ Tgsa sol ution of Conpound
60a (0.26 g, 0.43 mmol) in CH2A 2 (4i,g’) 0C was added Et 3N
(0.071 m_, 0.51 nmol) followed by ethylg rmate (0.052 m, 0.56
mmol ), and the reaction m xture was siiwea for 1 hour. To 10 the
reaction mxture was then added sodi um a#edesw(64 ng, 0.98 mmol) and

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
CH2a2 (100 m ) arét€RBéshed with water (1 x 100 mL) and brine (1 x 100
m.). The organic |ayer was dried over Na2SO4, filtered and
concentrated. The residue was

HOLG -ty
2 2. CICC,EL, BLN. GH G, A -
. . L
endind o b, Mal, BUNHSO,
3 . TMSH, tolcens, 110°C Chalt—. 0 -
Compound BJa
5 Commpound &6k

Toa solution of Compound 60a (0.268 g, 0.43 mmol) in CHxCl; (4 mL)
at 0°C was added EtsN (0.071 mL, 0.51 mmol) folowed 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 sodjum azide (64 mg, 0.98 mmol} and
tetrabutylammonium hydrogen sulfate (43 mg, 0.13 mmol) and stirring was
continued for 1 hour. The reaction mixture was then diluted with CH,Cl, {100
mi) and washed with water (1 x 100 mL) and brine {1 x 100 mL). The organic
fayer was dried over Na;SO,, filtered and concentrated. The résidue was

15 dissolved in dry toluene (4 ml) and heated to 80°C for 2 hours and then

cooled to room temperature. TMSN; {0.13 mL, 0.94 mmol) was added 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{1, followed by MeOH/EtOAG, yiv =
20  1/99) to give Compound 60b (0.17 g).

Step B:
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15 dissolved in dry toluene (4 m) and heated to 80C for 2 hours and
then cooled to roomtenperature. TMSN3 (0,13 nL, 0.94 nmol) was added
and the reaction M xture was heated to -110C for 18 hours. The
reaction m xture was then cooled to roomtenperature, concentrated

and purified by BlI OTAGE chr omat ogr aphy (hexane/ Et 0Ac, v/v = 2/1,
foll owed by MeOH Et OAc, v/v 20 1/99) to give Conpound 60b (0.17 Q).
Step 13; - 138 - Compound GDP Conpound SO Conmpound Gob

(0,17 mg, 0.26 nmol) in MgOH (10.0 nL) was treated at room
tenperature with Pd(O—I)Ig‘NMS rug, 20 wt% and vvasﬂ‘h,ydrogenat ed 5
with a H2 ball oon for2 u TH& reaction sol uti I tered
through a short pad of CgKl i t he FEEPGUE" "F@"E'i‘"ﬂﬁ‘*@"was hed th MeOH
(30 nmL). The sol vent was I‘Y‘()rJ der reduced pre o} he crude
product was purified by AGE chr omat ogr aphy (Et I\/b H v/iv =

98/ 2) to give Conpound 60 (26«mg¥. 10Wiile the presestmidwenti on has
been described in conjunction with the specific enbodinents set forth
above, many alternatives, nodifications and variations thereof wll
be apparent to those Gpnwpamémy(%ki mg, 0.26 el iy MeON|(10.6 nilh) was treated

?lht ernati ;/es d”Edd %ﬂtﬁnﬁﬁdﬁQeW'F? d)lf? (?5 fg! fﬁﬁﬂ%%gldt@asmhlloggﬁat@& n
cl :l ﬁghr : S an Scoﬁea l‘?z ballogn 1%rr g%gt?rs Thevrggctlon solution was filtered through a
short pad of CELITE and the residue was washed with MeOH (30 mL). The '
solvent was removéd under reduced pressure and the crude product was
purified by BIOTAGE chromatography (EtCAc/MeOH, v/v = 98/2} to give
Gompound 68 (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 ihe art. Allsuch
altematives, medications and variations are intended to fall within the spirit '

and scope of the present invention.

- 139 -



1. A method of treating a physiological disorder, synptom or disease,
sel ected from cough, enesis, nausea and vom ting, conprising:
admnistering to a patient in need thereof an effective anount of at

| east oneg’%otn?qund of formula |: RL R2 or a pharmaceutically
accept abl &84} POURLPeof , wher ei n: Rl and-R2 are selected from

the group consisting of al kyl, haloal kyl, alkyl substituted with one

or nore hydrox I Ne@@é kyl ,
N R6) - C(OE)V N R%')ng‘r°_9§p§ea“%9%:phﬁ%¥'§¥ glsordemmﬁ or di 3644 frdh
- al kyl enec%g'éIeWP's na@qg)angp/wqtmg C‘EE(‘WN-”GRG) al kyl , C(O) 0- al kyl

-al kyl ene- C(0) acﬂtiulﬁytbr,mg-tala kyieatie ne{dherBefahlefitctive arﬁd)dnyd)f@ﬂﬁaﬁ(oﬁé -N(R9) 2,
0 X-YZ}IT obno'\l.;f@—nﬁa , N ON with the proviso that at |east one
of R1 and s =C(R8)- or =N; Xis -C(0)- or -S(02)-;

Y is selected fromthe group consisting of -CH2-, -0-, and -N(R6)

-C(0)-, with the proviso that: Rl R2
AP
N ),,)\
R3
Ar! 0

or a pharmaceutically acceptable salt thereof, wherein:

R' and-R” are selected from the group consisting of alkyl, haloalkyl, alkyl substituted
with one or more hydroxyl groups, —CN, alkynyl—, —N(Re)z, —N(Rs)——S(Oz)-alkyl,
—N(R®)—C(0)—N(R®),, -alkylene-CN, -cycloalkylene-CN, -alkylene-O-alkyl, —C(O)-alkyl,
—C(=N—O0R%)-alkyl, —C(0)—0-alkyl, -alkylene-C{O}-alkyl, -alkylene-C{O)—O0-alkyl, -
alkylene-C(O)—N(R%),,

with the proviso that at least one of R'and R?*is —CN,
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- (a) the nitrogen- atomof -N(R6)-C(0)- is bonded to X, and (b) if
Rl and/or R is and Yis -0-, Xis not -S(02)-; Zis -C(R7)2,
-N(R6)-, or -0-; R3is selected fromthe group consisting of H, and
unsubstituted alkyl; R4 is H Fe is El or alkyl; R6 is selected from
the group consisting of H, alkyl, cycloal kyl, and aryl; each
R7 is independently H or alkyl; or each R7, toggther wth the ring
carbon to which they are shown attached, form a|cycl oal kyl ene ring;
R8 is selected fromthe grou onsisZtTNg of Hny~aMNgyl, al kyl
substituted with one or rmremg,rox groups, |- N(Ig6) 2,
-N(R6) - S(02) -al kyl, -N(R6)25(02)-dtyl, \- M Re¥2 0] - al kyl ,
-N(R6)-C(0)-aryl, alkylenég-0-al kyl, a - CN; RO is selected
fromthe group consisting of H, alkyl, and aryl,[ or each R9, together
with the nitrogen to which theyyare shown attached, forma

het eracycl oal kyl ring; Arl is|%n ubstitut“ied\ henyl ; Ar2 is
phenyl substituted with 0-3 sa

i tuents ected fromthe group
consisting of haloalkyl; nis 0,\}J or 2; a mis 1, 2 or 3. 2.
The nethod of claim1, wherein physi ol cal disorder, synptom or
di sease is enesis. 3. The nethod of claim1l1, wherein the

physi ol ogi cal dysoecer)— &ynpt.om or di sease is vomting. 4. The

nmet hod of cl ai ,_Mherein, > physi ol ogi cal disorder, synptom or

di sease is naug%a a%@?v?r'ri '[SIE(SI‘} " 5. The method of claim ], wherein

t he physi ol ogi chis salPgert ierst the giprmtopsistne ofdirSlers e~ s FYuagHR) 6%(Crhe

nmet hod of whrathéprdvisdthatt her conprising administering to the patient an

ef fective amount_,of.. at: 1S _apkd, - depr ¢ and/ or at
| east one anti -arg itgﬁtrdgggg{apm. (NP&% %@hggﬁﬁggd&?gﬁeﬂ%& wherein the
t ag

at |east one antiBeHies ent and/or at |east one anti-anxiety
agent is a selective serotonin reuptake inhibitor. 8. A nethod for
ant agoni zi ng an effect of a Substance P at a Neurokinin-1 receptor
site or for blocking at |east one neurpkiwin-1 receptor, in a patient
in need of such treatnent, conprising |ad nistering to a patient an

ef fective anount of at |east one np B claiml or a
pharmaceutically acceptabl e salt %of )

and Y is —O—, X is not —S(0z)—; Z is —C(R")2, —N(R%)—, or —O—;

R¥is selected from the group consisting of H, and unsubstituted alkyl;

RYis H; '

R%is H or alkyl;

R%is selected from the group consisting of H, alkyl, cycloalkyl, and aryl;

each R is independently H or alky!; or each R’, together with the ring carbon to which
they are shown attached, form a cycloalkylene ring;

R®is selected from the group consisting of H, alkyl, alkyl substituted with one or more
hydroxyl groups, —N(R®),, —N(R®)—S(O,)-alkyl, —N(R®)—S(0,)-aryl, —N(R®)—C(O}-alky,
—N(R%)—C(O)-aryl, alkylene-O-alky!, and —CN:

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;

Ar' is unsubstituted phenyt;

Artis phenyl substituted with 0-3 substituents selected from the group consisting of
haloalkyl; nis 0,1, or2; and mis 1, 2 or 3.
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9. The nmethod according to claim 1, further conprising: adm nistering
an effective anount of at |east one active ingredient selected from
the group consisting of serotonin 5 - HI3 receptor antagonists and

gl ucocorticoids. 10. The nmethod of claim9, wherein the serotonin
5-1-11-3 receptor antagonist is ondansetron and the glucocorticoid is
dexanet hagone. ThdrhethbeoftRinh O dviRedome bmgiologicslldibfed, syigbR bNdisdaee is
conpound of fornmula | has the structure: 12. The nethod according to
claim1l whérelin, in the conmpound of forrmula I, R3 is unsubstituted

al kyl; Ar2 is substituted phenyl; and nis 1, or a pharmaceutically
accept abl g sal fhd Reh&Pdr-clabks 1, WHaRITRE PRRioRERASELREr, kinRbAbideadbRr €i N,
in the compound of formula I, R3 is unsubstituted alkyl; Ar2 is
substitut & 'HH’enyI; and n is 1, or a pharnaceutically acceptable salt
thereof. 14. The nethod according to claim 1l wherein, in the conpound
of formulg I, ' IS (EHabd: Ml : ;

phar rraceu'?'i cal mgg%:tg%cg?fgﬁmﬁsvg{eﬁr{tﬁgﬁ)@gﬁw%é.&?’ﬁgxE%Tﬁﬂ%n&%ggséegﬁ%ﬁsng to
claim 1 whaPE? #dYormiiBe conpound of fornmula I, R3 is -CH3,

5. The method of claim 1, wherein the physiological disorder, symptom or disease is
cough.
6. The methed of claim 1, further comprising administering to the patient an effective

amount of at least one anti-depressant agent and/or at least one anti-anxiety agent.

7. The method of claim 6, wherein the at least one anti-depressant agent and/or at least
one anti-anxiety agent is a selective serotonin reuptake inhibitor.

8. A method for antagonizing an effect of a Substance P at a Neurokinin-1 receptor site
or for blocking at least one neurckinin-1 receptor, in a patient in need of such treatment,
comprising administering to a patient an effective amount of at least one compound of claim 1

or a pharmaceutically acceptable salt thereof.
9, The method according to claim 1, further comprising: administering an effective
amount of at least one active ingredient selected from the group consisting of serotonin 5 -

HT; receptor antagonists and glucocorticoids.

10. The method of claim 9, wherein the serotonin 5-HT; receptor antagonist is

ondansetron and the glucocorticoid is dexamethasone.
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or a pharmaceutically acceptable salt thereof. 16. The net hod
according to claim1 wherein, in the conpound of fornmula I, one of Rl
or R2 is or a pharnmaceutically acceptable salt thereof. 17. The

nmet hod according to claim1l wherein, in the conpound of formula I,
one of RL or R2 is wherein Wis =C(R8)- or a pharmaceutically

accept abl e1.sal Thd methebiccorlibg toltiaimneiHzegh e eanshiund oftfermaladihes thewher ei n,
in the co%m% ﬁj of formula I, one of RL and R is O )sr' or a
pharmaceutically acceptable salt thereof. 19.The nmethod according to
claiml wherein, in the conpound of fornula I, one of RL or R2 is
-CN, or a pharnaceutically acceptabl e salt ther eof . 20. The net hod
according to claiml1l wherein, int f:orrpound of formula I,

12, The method according to claim 1 wherein, in the compound of formula [,
R? is unsubstituted alkyl;
Ar? is substituted phenyi; and
nis 1,

or a pharmaceutically acceptable salt thereof.

13. The method according to claim 1 wherein, in the compound of formula |,
R? is unsubstituted alkyl;
Ar? is substituted phenyl; and
nis 1,
or a pharmaceutically acceptable salt thereof.

14. The method according to claim 1 wherein, in the compound of formula I,
Ar? is 3,5-bis(triflucromethyl}phenyt,
or a pharmaceutically acceptable salt thereof,

18, The method according to claim 1 wherein, in the compound of formula |,

R?®is —CHs,
or a pharmaceutically acceptable salt thereof,
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Xis -5(02) -; Yis -CH2-; and mis 2, or a pharmaceutically

acceptabl e salt thereof. 21.The nethod according to claim1 wherein,
in the compound of formula I, Xis -C(0)-; Yis -CH2-; and mis 2, or
a pharmaceutically acceptable salt thereof. 22. The nethod according
to claim1 wherein, in the conpound of formula I, Xis -C(0)-; Yis

-CH2-; ang@e.m i Sha3metBbd &ccpriam rREamt virtdin irtee e bheofSathitiatiher eof .

23. The net hod ggﬁ@&%ipﬁ%to claim1 wherein, in the conpound of
formulal, Xis™ ™% is -0-; and mis 2, or a pharmaceutical ly
acceptabl e salt thereof. 24.The nethod according to claim1 wherein,
in the conpound of formula I, Xis -C(0)-;

)l{—Y
jE%:T——J)m
or a pharmaceutically acceptable salt thereof.

17. The method according to claim 1 wherein, in the compound of formula |,
one of R* or R?is

wherein W is =C(R%)—

or a pharmaceutically acceptable salt thereof.

18. The method according to claim 1 wherein, in the compound of formula |,

one of R' and R? is

>
Hikiﬁ,

or a pharmaceutically acceptable salt thereof.

-144 -



Yis -CH2-; and mis 1, or a pharmaceutically acceptable salt
thereof. 25.The nethod according to claim1l wherein, in the conpound
of formula I, Xis -C(0)-; Yis -NHC(0)-; mis 1, or a
pharmaceutically acceptable salt thereof. 26. The nethod according to
claiml wherein, in the conmpound of formula I, Zis -NH; and R8 is
H, or a phar mateuhetbéd dotording epdlaflievieadid, inthes@afounddt fokhelamet hod

according to clai ei in the conmpound of fornmula I, Zis
-NH; and R8 |é&ﬁ¢g¥%§§% or a pharmaceutically acceptable salt
t her eof . 28. Ther sharortenisebragtenipbiessat khgraef.1 wherein, in the conpound

of formulal, Zis -NH; R8 is -CH2-0H, or a pharmaceutically

accept abl So.sal 1-I'he;[ Qgtr'lgé)aftdcording to claim 1 wherein, in the compound of formula |,

Xis —5(05) —;
Y is —CH,—; and
mis 2,

or a pharmaceutically acceptable salt thereof.

21. The methed according to claim 1 wherein, in the compound of formula |,
Xis —C{O)—;
Y is —CH,—; and
mis 2,
or a pharmaceutically acceptable salt thereof.

22. The method according to claim 1 wherein, in the compound of formula |,
Xis —C{O)}—;
Y is —CH,—; and
m is 3,

or a pharmaceutically acceptable salt thereof.

23. The method according to claim 1 wherein, in the compound of formula |,
Xis —C(O)—;
Y is —O—; and
mis 2,

or a pharmaceutically acceptable salt thereof.

24. The method according to claim 1 wherein, in the compound of farmula |,
X is —C(O)—;
Y is —CH,—; and
mis1,

or a pharmaceutically acceptable salt thereof.
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29. The nmet hod according to claim1l wherein, in the conpound of
formulal, Zis -NH; R8is -CH2-0-Cl 3, or a pharmaceutically
acceptabl e salt thereof. 30.The nethod according to claim1 wherein,
in the conpound of formula I, Zis -NH; R8is -NH2, or a
pharmaceutically acceptable salt thereof. 31.The nethod according to
cl ai m 1 wi®r ei Mihe methdédarceding tustadm d fwheeeiryrinl e dompdundsof fdRBuled H, or a
phar maceut i cal Ly, g@&%m.abl e salt thereof. 32. The nmethod according to
claiml wherein, in thé conmpound of formula |, Zis -C(CH3)2-; and R8
is H or a phaffec®tti%ay acceptable salt thereof. 33. The nethod
according to cmasm 1, having the fornula IB

or a pharmaceutically acceptable salt thereof.

26. The method according to claim 1 wherein, in the compound of formula |,
Z is —NH—; and
RPis H,

or a pharmaceutically acceptable salt thereof.

27. The method according to claim 1 wherein, in the compound of formula |,
Zis —NH—; and
R®is —NH—S(O,)}—CHj,

or a pharmaceutically acceptable salt thereof.

28. The method according to claim 1 wherein, in the compound of formula |,
Zis —NH—;
R®is —CH,—OH,

or a pharmaceutically acceptable salt thereof.

29. The methed according to claim 1 wherein, in the compound of formula |,
Zis —NH—;
R®is —CH,—O—CHs,

or a pharmaceutically acceptable salt thereof.

30. The methed according to claim 1 wherein, in the compound of formula |,
Zis —NH—;
R®is —NH,,
or a pharmaceutically acceptable salt thereof.
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wherein RL and R2 are selected fromthe group consisting of:
ConpoundRI R2 0 2R-CN 6-CH3N r , NNN, 7-CN T\ NN? IN8-C(0)-0
-CH3 r , N9 L.-CN

31. The method according to claim 1 wherein, in the compound of formula I,
Zis
; and
R%is H,

or a pharmaceutically acceptable sait thereof.

32, The methed accerding to claim 1 wherein, in the compound of formula |,
Z is —C(CHa),—; and
R®is H,

or 2 pharmaceutically acceptable salt thereof,

33. The method according to claim 1, having the formula |B

1B

CF3;

CH;y

wherein R' and R? are selected from the group consisting of:
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12- CH2CHr ,

N 13r, - CH2OCH3 14- CH2OCH3N r,

41- NH C(0) - N112- CN 42_N-CN r

N 32-CN
NH O 36- NH- S(02) - CH3- CN 37- CN- N14- S(02) - CH3

34- CVMN\R 35-CM,
39- CM NH2 40- NH2- CN

Compotnd

1

R2

1

&

—C(0)—0—CH,

=
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NH ......... V.... < 0 or a pharnaceutically acceptable salt
thereof or a pharmaceutically acceptable salt thereof. 35. The
nmet hod according to claim1l wherein the conpound of formula I is
or a pharmaceutically acceptable salt thereof. 36. The met hod
according to claim1 wherefn the cofp8iind of forpafa | is or a
pharmaceutically acceptable salt thereof ‘hethod accordi ng
to claim2 wherein the enesis is chenntherapi%gﬁ&ué%d enesis. 38.
The net hod according to claim2 wherein the is is radiation

i nduced enesis. 39. The nethod according to claim4 wherein the

nausea and vomting is post operative=fiausea anttVéniting.
N

k N\/

14 —CH,OCH, =N
[
ZN\/

32 r> —CN

b

Oz

33 —CN

34 —CN
Z ’
8]
35 —CN /N\
NH
E{W
8]
36 —NH—E8(0,)—CH, —CN
37 —CN —NH—S(0;}—CH;
38 /N\ —CH,CN
NH
}{N
(8]
39 —CN ~-NH,
40 —NH, —CN
41 —NH—C(O)—NH, —CN
42 —CN

or a pharmaceutically acceptable salt thereof.
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34. The method according to claim 1 wherein the compound of formula | is

F3C
CFs
CH;
or a pharmaceutically acceptable salt thereof.
35. The method according to claim 1 wherein the compound of formula [ is
FiC
CF3
CH;
or a pharmaceutically acceptable salt thereof.
36. The method according to claim 1 wherein the compound of formula | is
FsC
CFs
CHs

or a pharmaceutically acceptable salt thereof.
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37. The method according to claim 2 wherein the emesis is chematherapy induced

emesis.
38. The method according to claim 2 wherein the emesis is radiation induced emesis.
39, The method according to claim 4 wherein the nausea and vomiting is post operative

nausea and vomiting.
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