WO 03/ 078376 PCT/ US03/ 07633 NK1 Antagoni sts BACKGROUND OF THE | NVENTI ON 5
The invention relates to antagoni sts of the neuropeptide neurokinin-1 (NKL
or NK-1)woacepsass . Tachykinins are peptide |igands for nearaksosnTs33
receptors. Neurokinin receptors, such as NK1, NK2 and NK3, are involved in
a variety of biological processes. They can be found in a manmal 's nervous
and circulatory systens, as 10 well as in peripheral tissues. Consequently,
t he nodul ation of these types of receptors have been studied to
potentially treat or prevent various mamualian disease states. For

i nstance, NK1 receptors have beenNKegmtagdnisisbe i nvol ved in nicrovascul ar
| eakage and nucus secretion. Representative types of neurokinin receptor
ant agoni sts and the di sorders that can be treated with theminclude, for 15
exanpl e, sleep, pain, mgraine, enmesis, nociception and inflammation, see,
for exanple, U S. 6,329,401, U S 5,6760,018, U S. 5,620,989, WD 95/19344,
WO 94/ 13639, and WD 94/ 10165. Cycl obutyl heterocyclic conpounds can be
found in: WD 99/52848, WD 99/21824 and WD 98/57940. It woul d be benefici al
to provide a NK1 antagonist that is potent, selective, and 20 possesses
benef i ciBACKGRODND IOF THE INENTIONoOgi cal pr operti es, and good netabolic
stabi lity. Tt_would furt e bebnef|C|aI 0 _provi NK1 ant a t that
is off ectl veThQ)'rnV?F‘E%'i‘ ir“?qa @9?/”'6“5 Kb 6’ n@p{)%qetpg\d%dﬁeslgpﬁg}rgWNﬁﬁ

and di sqgg g\g}g}e m ni m zi ng side effects. This invention provides such
NK1 ant agonl sts 5 WD 03/078376 PCT/US03/07633 2 SUMVARY OF THE

| NVENTI ON ThiEadhykining ave peplide kagansis f@bﬂ@@ﬁ?ﬂf@uhd@%ﬁmﬁorwﬁv@k{ﬂ"} R4 Arl H
Are X 1re§gpt%rsR duch as NK4, NKz and NKj3, are involved in a variety of biological

processes. They can be found in a mammal’s nervous and circulatory systems, as

10  well as in peripheral tissues. Consequently, the modulation of these types of
receptors have been studied to potentially treat or prevent various mammalian
disease states. For instance, NK; receptors have been reported to be involved in
microvascular leakage and mucus secretion. Representative types of neurokinin
receptor antagonists and the disorders that can be treated with them include, for

15  example, sleep, pain, migraine, emesis, nociception and inflammation, see, for
example, U.S. 6,329,401, U.S. 5,760,018, U.S. 5,620,989, WO 95/19344,

WO 94/13639, and WO 94/10165. Cyclobutyl heterocyclic compounds can be found
in: WO 99/52848, WO 99/21824 and WO 98/57940.
It would be beneficial to provide a NK; antagonist that is potent, selective, and

20 possesses beneficial therapeutic and pharmacological properties, and good
metabolic stability. 1t would further be beneficial to provide a NK, antagonist that is
effective for treating a variety of physiological disorders, symptoms and diseases,
while minimizing side effects. This invention provides such NK4 antagonists.
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R6 RO R3 R R7 R8 or the pharmaceutically-acceptable salts or sol vates
thereof, wherein: 5 Arl and Ar2 are each independently selected fromthe
group comwogBiorsy7e€f: (a) heteroaryl, (b) heteroaryl substpcrutSesiowss h
(R21)r, and (c) RIO R11 Rl 10 X1 is selected fromthe group consisting
of -0-, -S-, -SO, -S2-, -NR20-, -N(COR20)- and -N(SO02R17)-; and when X1
is selected fromthe group consisting of -SO, -SM2-, -N(COR20)- and
-N(SO02R17)-, then R and R2 are each ingependently selected fromthe group
consisting of H Cl-C6 al kyl, hydroxy(Cl-C3 15 al kyl)-, C3-C8 cycl oal kyl,
-CH2F, -CHF2 and -CF3; or Rl and R2, together wth the carbon atomto
whi ch t FYMMARYOH THE BSVENTION m a C3-C6 cycloal kyl ring; and when X1 is
selected fromthe grqup, consisting of -0-, E and .- NR20-, then Rl and R2
are each i nddpésawenfign ixfEested t@r%QmFiOr‘r@dBr‘g 15”“‘36 (Bonsi'sting of H Cl-06
al kyl', hydroxy(Cl-C3 alkyl)-, C3-C3 cycloal kyl, g@H2F, -CHF2 and -CF3; or
Rl and R2, together with the carpén gfoppto whych they are both attached,
forma C3-C6 cycl oal kyl group; on Rl an RS tther with the carbon atom
to which they are both attagsfed,for -C(= g%)up; (o 03/ 078376
PCT/ US03/ 07633 3 R3 is selected|{fromth d:gyoa consisting of H, Cl-C6
al kyl, hydroxy(Cl-C3 al kyl )g8—C3-C8! cygPdal kyl, -CH2F, -CHF2 and -CF3; R4
and R5 are each independently sellectpd fromthe group consisting of H,
R" R®
or the pharmaceutically-acceptable salts or solvates thereof, wherein:
5 Ar' and Ar? are each independently selected from the group consisting of:
(@) heteroaryl,

(b)  heteroaryl substituted with (R*"),, and

(©
— R10
g < 11
3R
\NTF
10 " X'is selected from the group consisting of -O-, -S-, -SO-, -80z-, -NR*-,

“N(COR?)- and -N(SO.R"")-; and
when X' is selected from the group consisting of -SO-, -SO,-,
-N(COR®)- and -N(SO,R"")-, then R' and R? are each independently
selected from the group consisting of H, C+4-Cs alkyl, hydroxy(C+-Cs
15 alkyl)-, Ca-Cs cycloalkyl, -CHzF, -CHF2 and -CF3; or R and R?, together
with the carbon atom to which they are both attached, form a C3-Cs
cycloalkyl ring; and
when X' is selected from the group consisting of -O-, -S- and
_NR®-_ then R" and R? are each independently selected from the group
20 consisting of H, C4-Cs alkyl, hydroxy(C+-Cs alkyl)-, Cs-Cs cycloalkyl,
_CH,F, -CHF» and -CF3; or R" and R?, together with the carbon atom to
which they are both attached, form a C3-Ce cycloalkyl group; or R' and
R2, together with the carbon atom to which they are both attached, form

a -C(=0) group;



C1-

car

e.
-0-,

C6 al kyl -, -hal ogen, -OR20, -O C(O NR15R16, -NR15R16, -NR 15SO2R17, 5
-NR15C( O R14, -NR20C(O) NR15R16 and -SR20; or R4 and R5, together with the

bon awormswmssrmi ch they are both attached, form a - C(=@CT/us03/01663=NR13) -
group; R6 is -(CH2)" 1-Gwherein nl is Oto 5 wherein Gis selected from
the group 15 16 consisting of: H -OH -O(Cl-C6 alkyl), -O(C3-C8
cycloal kyl), -OC(ONR R, -NRL5R16, -NR15S02R17, -NR15C(O) R14,

- NR20C( O NR15R16, -C(O)NR15R16, 10 -C(Q OR20, -C3-C8 cycloalkyl, R26 R25
R2Z0OON ) NNNR2 N X2 Nn2 1/" \' R29 R28 HN R20 R27 0 0 OO0 and -NX

g., -NX J (R45) n8 (R456 X4 is selected fromtheaﬁwoup consi sting of
-S-,  ang’® iRgblectediBormNheRFoup consRIoRei H, G5=-Qs

2?&&'“8»«8“"& balkahs Cara cyEPERYLrCEREL YAERRECPR, Cup consi <ting- of

-H,

- - CHf g F@*‘BF@ ea&ilindePen@éntip selckidd fromSGRRI6UP c@n@@ﬂn@f H,

kein R40 and R41 are

| |k | -0 C(O NR15R16,, - NR15R16 2 2 R1 20 -NR
%(é( (C)))aRﬁ/’. & alkyl2 15R8 Oﬁ@@w Rﬁg N%?%B%% cycl oal kyl, WO

03/

04 83 7QR(I1ROLRRE%S(0)NR ™R ™ and -SR*®; or R*and R°, together with the carbon

atom to which they are both attached, form a -C(=0)- or -C(=NR")- group;

R® is <(CH2)a1-G wherein ny is O to 5, wherein G is selected from the group
consisting of: H, ~OH, -O-(C+-Cs alkyl), -O-(C5-Csg cycloalkyl), -O-C(O)NR"™R'®,
NR®R'™® -NR™®SO,R"7, -NR'®C(O)R™, -NR®C(O)NR"R"®, -C(OINR"R",

10  -C(O)OR?, -C5-C5 cycloalkyl,

g——N X é— /\/Rzo é)\ /\(/ SNR2
RZQM R W(b «

R20 R27 'e) 0O
0] 0O
and 5 J\X4 e.g., 2 \/_U\JX4
\— d)ng I
(R45)n8 R45)n8

X* is selected from the group consisting of —O-, -S-, and
R20

I
15 —N—

R’ is —(CR4OR41)n6'J wherein R*® and R*' are each independently selected from
the group consisting of H and -C+-C; alkyl, and ns is 0 to 5, and J is selected from the
group consisting of -H, -CF3, -CHF3, -CH2F, -OH, -0-(C4-Cs alkyl), -SO,R™,

-0~(C4-Cs cycloalkyl), -O-C(ONR™SR™®, -NR™R®, -SO.NR"*R", -NR'°SO;R",

20 -NR™C(0)R™, -NRPC(O)NR™R, -C(O)NR'R'®, -C(0)OR", C3-Cs cycloalkyl,



4 R26 R25 RRON N X2 NA) NNNR20 n2 R Res n3 RR8 HN R2o0 R27 O O

X2 RROOO 383 RN)N3 ~NX4 ~NX4 R39 0 and {/)n9 e g -1J 45 45

~nr

(R

)n8 (R ~mM80(rexnasspé es of R7 include, but are not limted t@CTA(SGAR)}BE-J and
-C(CH3)2-J); 5 provided that: (a) when R6 is -(CH2)nl-G where nl is O,
then Gis selected fromthe group consisting of: -OH, -O (Cl-C6 al kyl),

-0 (C3-C8 cycloal kyl), -O C(O) NRL5R16, -NRL5R16, - NR15S02R17,

-NR15C(O R14, -NR20C(O) NR15R16, R26 R23 20 N X2 N ~~~ ~NR20 N V n2 R~/

\ R2s n3 R28 HN 20 R2~ 0 O
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R20 N
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R W:O and \_|(_/)n9 \_l_/

A~ (R*)ng (R*)ns
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(examples of R include, but are not limited to, -(CH2)ne-J and —~C(CHj3).-J);
5 provided that:

(a) when R® is -(CH2)n1-G, where n4 is 0, then G is selected from the

group consisting of: -OH, -O-(C4-Cs alkyl), -O-(C3-Cs cycloalkyl),
-O-C(O)NR™R™, -NR"®R'®, -NR"™*SO,R"7, -NR'°C(0)R™,
-NR*C(O)NR™R"®,

10 ’ ’

(R™)hns ; and

(b) R is ~(CR*R*")6-J, wherein ng is 0, then J is selected from the
group consisting of -H, -CF3, -CHF2, -CH2F, -C(O)NR'®R'®, -C(0)OR?,



100 A4 and -r/ Ir )n9 R45 ( )n8 ; and (b) R7 is -(CRAOR4A1)n6-J,
wherein n6 is O, then J is selected fromthe group consisting of -H, -CF3,
- CHF2, - GMPFR3/0783(60) NR15R16, - C(O) OR20, WD 03/078376 PCT/ UBQ3/3i6BB33 5 X2
R20 and R38 Ras Nn3 O ; and (c) when nl for R6 is 0, and n6 for R7 is
0, and one of R6 and R7 is bound through a heteroatom(e.g., 0 or N) to
the ring carbon of the cyclobutane ring then the other of R6 and R7 is
bound through a carbon 5 atomto the ri@g carbon of the cycl obutane ring
(i.e., only one of R6 or R7 can be bound through a heteroatomto the
carbon atom of the cyclobutane ring, i.e., the ring carbon atomto which
R6 and R7 are bound does not Ixdve two heteroatons bound to said ring
carbon); or R6 and R7, togetfer Wit kot he carbon atomto which they are both
attached, form 10 a -C(=0 -} - 2)-, or -C(=NR13)- group; or R6 and R7,
t aken toget her w tdand heRi a to which they are bound, form (a) a
4- to 7-menbered carbon ri Q(GN%% C4 to C7 cycloalkyl ring): (b) a 4-
[

to 7-nenbered heterocycl oalkyl rijg® or (c) a 4 to 7-nenbered
het er ocycl oal kenyl ring;
v s and
(c) when n, for R%is 0, and ng for R” is 0, and one of R® and R” is
bound through a heteroatom (e.g., O or N) to the ring carbon of the
cyclobutane ring then the other of R® and R’ is bound through a carbon
5 atom to the ring carbon of the cyclobutane ring (i.e., only one of R® or R’
can be bound through a heteroatom to the carbon atom of the
cyclobutane ring, i.e., the ring carbon atom to which R®and R’ are
bound does not have two heteroatoms bound to said ring carbon); or
R®and R’, together with the carbon atom to which they are both attached, form
10 a-C(=0)-, -C(=CHpy)-, or -C(=NR™)- group; or
R® and R7, taken together with the carbon atom to which they are bound, form:
(a) a 4- to 7-membered carbon ring (e.g., a C4to C7 cycloalkyl ring);
(b) a 4- to 7-membered heterocycloalkyl ring; or
(c) a 4 to 7-membered heterocycloalkenyl ring;

15  wherein said heterocycloalkyl or said heterocycloalkenyl comprises from 1 to 4
heteroatoms independently selected from the group consisting of: -O-, -S-, -S(O)-,
-S0,-, -N=, and -NR?®- (wherein R*® is defined below), provided that a ring —S- in said
heterocycloalkyl and said heterocycloalkenyl rings is not bound to another ring -S-or
ring —S(0)- or ring —O-, and provided that a ring ~O- in said heterocycloalkyl and said

20 heterocycloalkenyl rings is not bound to another ring —O-; said 4- to 7-membered
rings being optionally substituted with from 1 to 4 R* substituents wherein each R*
substituent is independently selected;

R® and R® are each independently selected from the group consisting of H,
C+-Ce alkyl-, halogen, -OR?, -0-C(O)NR™R®, -NR*R"®, -NR™*SO,R", -NR'°C(O)R",

25 -NRPC(O)NR™R® and -SR%; or R® and R®, taken together with the carbon atom to

which they are both attached, form a -C(=0)- group;



15 wherein said heterocycl oal kyl or said heterocycl oal kenyl conprises from
1 to 4 heteroatons independently selected fromthe group consisting of:
-0-, -S-,WO8B@ys376 -S2-, -N=, and - NR20- (wherein R20 i s pdefisa®arehe! ow) ,
provided that a ring -S- in said heterocycloal kyl and said

het er ocycl oal kenyl rings is not bound to another ring -S- or ring -S(O) -
or ring -0-, and provided that a ring -0- in said heterocycl oal kyl and said
20 heterocycl oal kenyl rings is not boung to another ring -0-; said 4- to
7-menbered rings being optionally substituted with froml to 4 R45

substituents wherein each R45 substituent is independently selected; R8
and RO are eth,|tha@éria rAreyeash| isderendandiy selrcted digp ngmyn wsaﬁtlrug of

Cl-Cs al . O G6DO) 6,~x NRISRL -NR
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I ndepend é é%e%@a ed fromthe group consisting of -OH and -O (Cl-C6
al kyl); & 'is independently selected fromthe group consisting of

H, Cfp C6 al Kykach §34®naéglﬁ@éﬂﬂ§‘sele&éd%rﬁkﬂfdb% eovikistinlg 6H, C4-Cs alkyl,
al kyl NHC( O OC1- C6 are each n egéndentl sei ected from

t he grou 3'&13@05161%6 1531 -G alkyb¥2yand €3+-Ce aiYHC(Q Wy cl oal kyI or
R15 and R16, Qﬁ@‘?{w%égaizﬁ"ﬁnd@ Bgﬁfh( ﬁ&%@f@&ﬁomggrwsyfgﬁéﬁgﬁg H g

attached, forma menber e
with O%ﬁ@nz;&,r@-ﬂa@ﬂqummh@gdrs ¢ym&)aﬂeylbm‘rR53tw1¢R| % tegaetdeﬁwﬁhdhe ﬁitmgﬂmr ed

ring is OP 6] \%/lhllc}f\ {heellare oth attacrr\]gé efBPrﬁtaOEn toe} (rar%n%ge;erdormgt {hatgs opt|O ionally

15  substituted with -ORZO, and wherein one of the carbon atoms in said 4- to

7-membered ring is optionally replaced by a heteroatom selected from the group
consisting of -O-, -S- and -NRZO-;

each R" is independently selected from the group consisting of C4-Cs alkyl,
C;3-Csg cycloalkyl and -CF3;

20 each R® is independently selected from the group consisting of H,
C1-Cs alkyl, C3-Cg cycloalkyl, -(C1-Cg)alkylNH: (e.g., -CH2CH:NH3), (C4-Cg)alkoxy(Co-
Cs)alkyl, and h¥droxy (Co-Co)alkyl;
each R?' is a substituent on the aryl or heteroaryl ring to which it is attached

and is independently selected from the group consisting of C41-Cs alkyl, C3-Cs

25  cycloalkyl, -OH, -halogen, -CN, -NO,, -CF3, -CHF5, -CHzF, -OCF3, -OCHF,, -OCH,F,
-O-(C4-Cs alkyl), -O-(Cs-Cs cycloalkyl), -C(O)OR?, -C(O)NR®R?, -NR®R*,
-NRZC(0)R?, -NR®CO,R?, -NR®C(O)NR®R*, -NR**SO,R" and -S(0)nsR";

R? is selected from the group consisting of H, C+-Cs alkyl, C3-Cg cycloalkyl and

-(CH2)ns-heterocycloalkyl;

30 R? and R** are each independently selected from the group consisting of H,
C4-Cs alkyl, C3-Cg cycloalkyl and benzyl; or R* and R?*, together with the nitrogen
atom to which they are both attached, form a 4- to 7-membered ring that is optionally



consisting of -0-, -S- and -NR20-; each R17 is independently selected from
the group consisting of Cl1-C6 al kyl, C3-C8 cycloal kyl and -CF3; 20 each
R20 is i memandsné | y sel ected fromthe group consisting ofPCHUSEL67683 al kyl ,
C3-Ca cycl oal kyl, -(Cl-C6)al kyl NH2 (e.g., -CH2CH2NH2), (Cl-C6)al koxy(C2-

C6) al kyl , and hydroxy(C2-C6)al kyl; each R2 is a substituent on the aryl or
heteroaryl ring to which it is attached and is independently selected from
the group consisting of Cl-C6 al kyl, CS7C8 25 cycl oal kyl, -OH, -hal ogen,
-CN, -N®, -CF3, -CHF2, -CH2F, -0OCF3, -0OCHF2, -OCH2F, -0O(Cl-C6 alkyl),
-0 (C3-Ca cycloal kyl), -C(OOR20, -C(O NR23R24, -NR23R24, -NR 23C(O) R20,
-NR 23CeaReftuted\RitR 30RT Ni2&ehe oNRexgBaRATomAadN I8¢ dhasraptionally i s

sel ected fromthe group .consistjng of Cl- K CaaC o] | and
iy nichlagel by ieeRgpm Seeries il e ransCaluitng s asr Y °8R Y, o6

fromthe groyds gaRRBidreGaeh ihtiepdrderilyaldiatied EFInthe ywupaddngistimgbfienzyl ;
or R23 and R24, togethe vmthzsthe nitro

%en atomto whjch {’%e are go h

ot acheandiry alals ar -mengwqtha@wmmm;pgrm@teﬂ?’m gr tégy@v% o
PCT/ JSO i i - ) i
Phe D1 natPERES, tofm REHO R EF Cydb ooy Bo: 1ot & O0C O et Fom the aroup
CoaniCtSteidn]gr 01;7325 %rnd I??aragaﬁhﬁgj}éggndirmafsazme@;ﬁwmi@ SELp Conses |y

© oger hoand e bR SERE, 10GhiRbr Mt Mo S e o whionhay 20 pBaP .

- (=0 - Sachis) RPMOPYE (=D PR cyH3pr Rifp;are each independently sel ected
fromthe group congisting of X| and C

C6 al kyl; or R27.and ogget her
with the car ®ashdRoris indenendently splested B@Fhfheérpaewe&s'#'eg lﬂfgﬁ%(é—‘@%ﬁ(ygr

cyclgpr I : R29 is independently selected fromthe group
conblasti g %?b%"b?/gf%@qal kyl 10 and C3-C8 cycl oal kyl; R30 and R31 are each

i ndependent | \RY ainecRE carkreanht independanttysseiecied figpro the{groupr cassisting of [e. g. |
Cl-C2 al Vb a5, ¢ EFdiy), T, THFENER, S, bia SB® 48 0oyt BPR®

and R*", together with the carbon atom to which they are both attached, form a -

C(=0)- group;

15 R%® and R* are each independently selected from the group consisting of H
and C4-Cg alkyl; or R® and R, together with the carbon atom to which they are both
attached, form a cyclopropyl group;

each R* is independently selected from the group consisting of: C+-Cg alkyl
(e.g., C-Ca alkyl), -CHoF, -CHF», -CF3, -OH, and —O(C1 to Cs)alkyl; or two R*®

20 substitutents, together with the carbon atom to which they are both attached, form a
-C(=0)- group;

X2 is selected from the group consisting of -CHy-, -NR?-, -N(C(O)NR™R™®)-,
N(CO2R™)-, -N(SOR"")-, -N(C(O)R®)-, -N(SONHR?)-, -O-, -S-, -§(0)-, -SO,-, -CF-
and -CR*F-;

25 ris from 1 to 3;

n is from 1 to 4;

ns is from 0 fo 2;

n4 is from O to 3;

ns is from O to 2;

30 ng is from 0 to 4; and

ng is from 1 to 3;



and R31, together with the carbon atomto which they are both attached,
forma - C(=0 - group; 15 R38 and R39 are each independently selected from
t he groupwomasrssré ng of H and Cl-C6 al kyl; or R38 and R3®CTiusg®otses with
the carbon atomto which they are both attached, forma cycl opropyl group;
each R45 is independently selected fromthe group consisting of: Cl-C6

al kyl (e.g., Ci1-C2 alkyl), -CH2F, -CHF2, -CF3, -OH, and -Q(Cl to C3)al kyl;
or two R45 20 substitutents, together whth the carbon atomto which they
are both attached, forma -C(=0) - group; X2 is selected fromthe group
consi sting of -CH2-, -NR22-, -N(C(O)NR15R16)-8, - N(C02R15) -, - N( SO2R17) -,
- N(C( f0) R20) - ,protited 2hERMMen, Nz i6-0, ans-R>'-adR> aresersh H, tren Xaisselargdr-; 25
ris froqml to 3: n2 is.fro to 4~y N3A S m.Q .t o N4 is fromO to
5, S s 10T 80550 3id 8 CH TS P59 CEF oRe B om 1 o 3 o
03/ 078376 PCHHISHR/MTiBRIs afsordifatté@tb hipharmalenticd dosngbsittuordcdr@prising 28

are each H then X2 is selected fromthe group, consisti of -CH2-,
-ﬁ(O)-, efs@nvcl,e angont Qiraalea@k@@ﬁ-(e-grh@%e)ima@w%OF@rml@%ﬂg?PQ@t ed to a
phar gac | 1] ising an effective anount of at | east one
(e. gga n%@%&%%@%&s%#de%br%@w% and a 5 pharnaceutical ly acceptable
carrier. Thi sThiswemnition i$ slsal dicealed éx aadethoddoneffacing an Niffrecepiag ima NK1

i oot  \REERBGAMRGE T A B L OhE B patesh e it ARt E R o i
I nventi C(@.d.,soﬁé)sébrﬁbé@ﬁd eflfdrtuda (Bt hod for treating an NK1 receptor
This invention is also directed to a method for treating an NK; receptor

10 mediated disease (i.e., a disease associated with an NK; receptor, or a disease
involving an NK; receptor in part of the disease process) in a patient in need of such
treatment comprising administering to said patient an effective amount of at least one
(e.g., one) compound of formula (1).

This invention is also directed to a method of treating a disease (or disorder or

15  condition) in a patient in need of such treatment, wherein said disease is selected
from the group consisting of: respiratory diseases (e.g., chronic lung disease,
bronchitis, pneumonia, asthma, allergy, cough and bronchospasm), inflammatory
diseases (e.g., arthritis and psoriasis), skin disorders (e.g., atopic dermatitis and
contact dermatitis), ophthalmalogical disorders (e.g., retinitis, ocular hypertension and

20 cataracts), 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, addictions (e.g.,
alcohol dependence and psychoactive substance abuse), epilepsy, nociception,
psychosis, schizophrenia, Alzheimer’s disease, AID’s related dementia, Towne’s

25  disease, stress related disorders (e.g., post tramautic stress disorder),
obsessive/compulsive disorders, eating disorders (e.g., bulemia, anorexia nervosa
and binge eating), sleep disorders, mania, premenstrual .syndrome, gastrointestinal
disorders (e.g., irritable bowel syndrome, Crohn’s disease, colitis, and emesis),
atherosclerosis, fibrosing disorders (e.g., pulmonary fibrosis), obesity, Type |l

30 diabetes, pain related disorders (e.g., headaches, such as migraines, neuropathic
pain, post-operative pain, and chronic pain syndromes), bladder and genitourinary



10 nedi ated disease (i.e., a disease associated with an NK1 receptor, or a
di sease involving an NK1 receptor in part of the disease process) in a
patient iwomemms3eé such treatment conprising adm nisteri RgTILS0SBI6A pat i ent
an effective anount of at l[east one (e.g., one) conpound of fornula (I).
This invention is also directed to a nmethod of treating a disease (or

di sorder or 15 condition) in a patient in need of such treatment, wherein
said disease is selected fromthe gro consisting of: respiratory

di seases (e.g., chronic lung disease, u% onchitis, pneunonia, asthma,

al l ergy, cough and bronchospasm, inflammator di seases (e.g., arthritis
and psodisasdsls (eski imtelistibaldrystitis and .qrinanobiconé@@mm)i emesiEn@-d-cont act
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phobi a) neaseabegBpesingiasspipisteringta taid adiepkag e GCQY%B%HU%aBE@ﬁ@@ﬁLQ”%nd
psychoaclive { | epsy, nociception, sychosi s,
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gast r oi nd th@atouplesiskiciol eespiratbry diseddes (@oyve bosygind depesssiom lanXisty,

di sease, colitis, and enesis), atherosclerosis, fibrosin | sorders (e.g.,
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to a}srretmgrrﬂ&at(rl)gat ing a disease (or disorder or
This invention is also directed to a method of treating a disease wherein there

is microvascular leakage and mucus secretion in a patient in need of such treatment,

comprising administering to said patient an effective amount of at least one (e.g.,

one) compound of formula (1).

20 This invention is also 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 said patient an effective amount of at least one
(e.g., one) compound of formula (I).

This invention is also directed to a method of treating emesis, depression,

25 anxiety and cough in a patient in need of such treatment comprising administering to

said patient an effective amount of at least one (e.g., one) compound of formula (1).
This invention is also directed to a method for antagonizing an effect of a

Substance P at a neurokinin-1 receptor site in a patient in need of such treatment,

comprising administering to said patient at least one (e.g., one) compound of formula

30 ().



condition) in a patient in need of such treatnent, wherein said disease-is
selected fromthe group consisting of: respiratory di seases (e.g., cough),
depr essi owp oanxs3eé¢ y, phobia, and bi pol ar di sorder, al coh@cTdspeomaence,
psychoactive substance abuse, 10 nociception, psychosis, schizophrenia,
stress rel ated disorders, obsessive/conpul sive disorder, bulem a, anorexia
nervosa and binge eating, sleep disorders, mania, prenenstrual syndrone,
gastrointestinal disorders, obesity, pakp related disorders, bladder

di sorders, genitourinary disorders, enmesis and nausea, conprising
adn1n|ster|ng to said patient an effectlve ampunt of at |east one (e.g.,
one) conpound Thisgnyentiesn isalso dirpctetips melled faithe dlegkededfmatirekining a

t hod d
et hod Oleddh 8 il 53A8CHBRSELA eREEn comBAY BRI rh6 s a0 o1
adm ni st patient atdeaﬁtlcmqo@:g eohepoompband iof foramdargt). of at | east one (e.g.,

d-of for mil 20 Th d d
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and i nah%bgi Rch ghiéntda meedrofasuehtiteiitngnd cd lsﬁfg éd’rﬁfhlstbﬁﬁ@tdfﬁéﬁ patient
conprising admnnistering to said patient an effective anmount of at | east

one (e.gnhefigstiye el ope ardpers -9 PneireeBpPHuds of Bmua d) ¥b di rect ed
to a met BB%@J Foh%’fth B SHIRES anftiﬁ{t%‘f?hgfbrg rﬁéﬂé&? gbﬁefaﬁ‘tu-%ﬂﬂé%sb ta

patient I'n nee suc treat ter pati ent
an effecageatsaarmmt oné oamdredsig. ,omme)(wtganxmﬁyez)genbsrpound of formula (1).
This inventi Ot?,hl s. also dir

dt net h agoni an, effect of a
Subst ance P at ?'Hgﬁ?tb%' i sci%}rgg 8@ g ch RFH g@&@ﬂtw{h'%ﬁgm?rof such
tr eatmentned:@t@amrséaswnadipbmmtuﬁrnle@g df@u&altrbmbheeb fisingeadmipielity € .
one) conpound of formula 30 (1). WO 03/0783/6 PCIT/US03/0/633 10 This

i nvent i ofiaidsPatien agieftagtive anpuitaf oRePrBere (fe0hPHEk se@PSHNAR of MMuia (11
receptorg, chthm%%h%fIfh LR eﬁ%@ﬁb&ém’%%'f‘o% gnﬁé?o?‘ﬁ%re O(%ggpa?hé)' e&%‘ éar%ﬁ{ ih N9

to said patient at |east .g., one oun ormula (1)
i nvent i oreupiake Hﬂmbitorec(ﬁf%Rlso) a rret hod for treating depression and/or
This invention is also directed to a method of treating depression and/or
15 anxiety in a patient in need of such treatment comprising administering to said patient
an effective amount of one or more (e.g., one) compounds of formula (l) in
combination with an effective amount of one or more (e.g., one) selective serotonin
reuptake inhibitors.
This invention is also directed to a method of treating an NK; receptor
20 mediated disease in a patient in need of such treatment comprising administering to
said patient an effective amount of at least one (e.g., one) compound of formula (1) in
combination with at least one (e.g., one) therapeutic agent selected from the group
consisting of: other types of NK; receptor antagonists (e.g., those that are disclosed
in the neurokinin receptor antagonist patents cited in the above Background Section),
25 prostanoids, H4 receptor antagonists, a-adrenergic receptor agonists, dopamine
receptor agonists, melanocortin receptor agonists, endothelin receptor antagonists,
endothelin converting enzyme inhibitors, angiotensin Il receptor antagonists,
angiotensin converting enzyme inhibitors, neutral metalloendopeptidase inhibitors,
ETa antagonists, renin inhibitors, serotonin 5-HT3 receptor antagonists (e.g.,
30 ondansetron), serotonin 5-HT, receptor agonists, nociceptin receptor agonists,



5 anxiety in a patient in need of such treatnment conprising adm nistering
to said patient an effective anount of one or nore (e.g., one) conpounds
of formulwo(B)p783mé conbi nation with an effective anount ofPCaNES®0768Dr €
(e.g., one) anti-depressant agents and/or one or nore (e.g., one)
anti-anxi ety agents. This invention is also directed to a nethod of
treating an NK1 receptor 10 nedi ated di sease in a patient in need of such
treatment conprising admnistering to 1ﬁai d patient an effective anmount of
one or nore (e.g., one) conpounds of formula (1) 1in conmbination with an
effective anount of one or nore (e.g., one) selective serotonin reuptake
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dexanet hasone), rho kinase inhibitors, potassium channel pnodul ators and

i nhi bi t qratient ameffeictive agaurdiof edirast pnet(eic. one) compound of formula (1) in

15  combination with and effective amount of at least one (e.g., one) therapeutic agent
selected from the group consisting of: other types of NK; receptor antagonists,

SSRIs, dopamine receptor agonists, serotonin 5-HT3 receptor antagonists, serotonin
5-HT 4, receptor agonists, nociceptin receptor agonists, glucocorticoids and inhibitors
of multi-drug resistance protein 5.

20 This invention is also directed to a method for treating emesis, nausea and/or
vomiting in a patient in need of such treatment comprising administering to said
patient an effective amount of at least one (e.g., one) compound of formula (1) in
combination with and effective amount of at least one (e.g., one) serotonin 5-HT3
receptor antagonist (e.g., ondansetron) and/or at least one glucocorticoid (e.g.,

25 dexamethasone).

DETAILED DESCRIPTION OF THE INVENTION
Unless indicated other wise, the following definitions apply throughout the

specifications and claims. Chemical names, common names, and chemical

30 structures may be used interchangeably to describe the same structure. These
definitions apply regardless of whether a term is used by itself or in combination with



This invention is also directed to a method for treating an NK1 nedi at ed
disease in a patient in need of such treatnment conprising admnistering to
sai d 5 pawoen7sne ef fective amount of a conpound of for nmulpaT(Usp3/i1e3s

combi nation at least one (e.g., one) therapeutic agent selected fromthe
group consisting of: prostanoids, such as prostaglandin El; a-adrenergic
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six carbon atoms.
15 “Cycloalkyl” or "cycloalkane" means an unsubstituted or substituted, saturated,
stable, non-aromatic, carbocyclic ring, having, preferably, from three to fifteen carbon
atoms, more preferably, from three to eight carbon atoms, most preferably 5 to 6
carbon atoms. The cycloalkyi ring can be fused with one to two cycloalkyl, aromatic
(e.g., a benzofused ring), heterocyclic or heteroaromatic rings. The cycloalkyl ring
20 can be attached at any endocyclic carbon atom that results in a stable structure.
Examples of cycloalkyl rings include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and the like.
“Aryl” means a substituted or unsubstituted aromatic carbocyclic ring system
comprising, for example, from one to two aromatic rings. The aryl moiety generally
25  comprises from 6 to 14, preferably 6 to 10, carbon atoms with all available
substitutable carbon atoms of the aryl moiety being intended as possible points of
attachment. Representative examples include phenyl, tolyl, xylyl, cumenyl, naphthyl,
tetrahydronaphthyl, indanyl, indenyl and the like. The carbocyclic ring can optionally
be substituted with from one to five, preferably one to three, moieties, such as mono-
30 through pentahalo, alkyl, trifluoromethyl, phenyl, hydroxy, alkoxy, phenoxy, amino,



other terms, unless otherw se indicated. Hence, the definition of "alkyl"
applies to "alkyl" as well as the "alkyl" portions of "hydroxyal kyl,"

"hal oal kyWp"os/vadskoxy, " etc. Unl ess otherw se incicated, WwaEFrusad/swhstituent
can be present nore than once in a fornula, each selection for that
substituent is made i ndependently of any other 5 selections (e.g., for
(R21)r each R21 substituent is independently selected). "At |east one",
exanples include 1-3, 1-2 or 1. "Heter on nmeans a nitrogen, sulfur, or
oxygen aton1 Mul tiple heteroatons in the sane group may be the sane or
different. "One or nore", exanples include 1-3, or 1-2 or 1. 10 "Patient"
means a rmenoakylastied, dislkglamimenancthe e fsaicitiojetieshheing indepandently neans an
unsybstlﬁéf ?d or substituted, straight or branched, hydrocarbon chain
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15  system comprising from three to fifteen ring atoms, preferably, from three to eight ring
atoms, and comprising carbon atoms and at least one heteroatom as part of the ring.

“Heterocycloalkenyl” means an unsubstituted or substituted, non-aromatic
cyclic ring system comprising at least one (e.g., one) double bond, said ring system
comprising from three to fifteen ring atoms, preferably, from three to eight ring atoms,

20 and comprising carbon atoms and at least one heteroatom as part of the ring, and
comprising.

“Heterocyclic ring” or “heterocycle” means an unsubstituted or substituted,
saturated, unsaturated or aromatic mono cyclic or polycyclic ring, comprising carbon
atoms and one or more heteroatoms in the ring. Monocyclic rings preferably contain

25  from three to eight atoms in the ring structure, most preferably, five to seven atoms.
Polycyclic ring systems comprising two rings preferably comprise from six to sixteen
atoms, most preferably, ten to twelve atoms. Polycyclic ring systems comprising
three rings comprise, preferably, from thirteen to seventeen atoms, most preferably,
fourteen to fifteen atoms. Each heterocyclic ring has at least one heteroatom.

30 Unless otherwise stated, the heteroatoms are each independently selected from the

group consisting of: nitrogen, sulfur and oxygen atoms.



WO 03/078376 PCT/ US03/07633 13 nonoal kyl am no, dial kyl ami no, and the |ike,
sai d noi eties being independently selected. "Heteroaryl" means an aromatic
ring systwmosomsré sing, for exanple, one or two aronati cPCIrupe3/ersds at

| east one nitrogen, oxygen or sulfur hetero atomin an aromatic 5 ring.
The heteroaryl group typically conprises 5 to 10 ring atons (e.g., 5-6 or
9-10). The heteroaryl groups can be unsubstituted or substituted with a one
or nore substituents, preferably, one to five substituents, nore
preferably, one, two or three substituents (e.g., nono- through pentahal o,
al kyl, trifluoromethyl, phenyl, hydroxy, alkoxy, phenoxy, am no,
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cyclic PR B %r@ﬂyeéﬂw??%'?ﬁgf"i‘% e gllPS-one (e.g., one) double bond, said
ring system e’ phdihs 49 BkYdureaion® bbhiée &b aniaicyl grou- Omlle;ﬂ)erabl y, from
three to eight ring atons, 20 and conprisin arb atons and at | east one
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15 ~ radical. Chlorides, bromides and fluorides are preferred halides.

“Sulfonyl” represents a group having the formula -S(O)-.

“Prodrug” represents compounds that are drug precursors which, following
administration to a patient, release the drug in vivo via a chemical or physiological
process (e.g., a prodrug on being brought to a physiological pH or through an enzyme

20 action is converted to the desired drug form). A discussion of prodrugs is provided in
T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol. 14 of A.C.S.
Symposium Series (1987), and in Bioreversible Carriers in Drug Design, E.B. Roche,
ed., American Pharmaceutical Ass'n and Pergamon Press (1987), each of which is
incorporated herein by reference thereto.

25 “Effective amount” means an amount of a compound or composition which is
sufficient enough to significantly and positively modify the symptoms and/or
conditions to be treated (e.g., provide a positive clinical response). The effective
amount of an active ingredient for use in a pharmaceutical composition will vary with
the particular condition being treated, the severity of the condition, the duration of the

30 treatment, the nature of concurrent therapy, and the particular active ingredient(s)



fourteen to fifteen atons. Each heterocyclic ring has at |east one

het eroatom 30 Unless otherw se stated, the heteroatoms are each

i ndependewblog/osssiect ed fromthe group consisting of: nitragdarsos/ewsbs ur and
oxygen atons. WD 03/ 078376 PCT/US03/07633 14 "Carbocyclic ring" or
"carbocycl e" nmeans an unsubstituted or substituted, saturated, unsaturated
or aromatic (e.g., aryl) hydrocarbon ring. Carbocycles nmay be nonocyclic
or polycyclic. Mnocyclic rings, prefergbly, contain fromthree to eight
atons, nore preferably, five to seven atons. Polycyclic rings having two
rings, 5 preferably, contain fromsix to sixteen atons, nore preferably

ten to theigyemplayesl, andriketfackes mdthimiet knaydedga qad qm)@r&tﬂea@ﬂ @ue ait&ndmgm
fromthirteen to seventeen atons, nore preferably, fourteen to fifteen
atoms. 'PRAYREBM™ nmeans an oxygen atom bonded to an al kyl group(-0O-al kyl).
Represent ative al koxy groups include methoxy, ethoxy and isopropoXy groups.

10 "Hydroxyal kyl | kyl def d
east one Py iryesdns is disentoA o AORHOLIAR. Nengied Thes R UGS BT LRGS0 ¢ he
al ky f
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|nclude nme and roxypropyl groups Hal o, '
"hal ogerdias:terédmensdedtonma,sarad tautomrs tarmimodflugﬂ)obth@rCOmﬂwrMS)haVlmg the

radl cal .. Chl or des d f d

" Sl £ onyormuig R BRT4hE Sses hdrese e Bty aiind S Shivates
represenkgy.C t@g)segt@eg, amicethernikg. precursors which, follow ng
adnmi ni stratlon to a gatlent rel ease the drug in vivo via a chem cal or

pkljly5| ol ogi cal Theinyesten jsal§o digctadin U@arﬂﬂﬁ‘}%ﬁt'ﬁ@ ERTBRGHIHORS CAMPRSEIIRNRYi cal
p t f
0 PRl g SR st orn,
as Noveladbebtatéeyex&ipﬂrﬂafsarﬁms orlshlist selvates, anSﬁﬁ@@chﬁf&S’érl es (1987), and

e S oAl ot Ry (RELB0 ol o B e A
i ncor porcﬁée&éseeemt&msreeidepswscr@oglber@tsordezé Sudhf s tinesisaieprassiorgans an
anmount of a corrpound or_conposi tion which i
anxiety and cough. Thus, the invention is also glrected to methods of treating such
15  types of diseases, symptoms and disorders by administering to a patient in need of
such treatment an effective amount of a pharmaceutical composition comprising at
least one compound having the formula (1) or (la) and at least one pharmaceutically
acceptable excipient/carrier.
Another aspect of the invention is to provide a kit comprising separate
20 containers in a single package, wherein the inventive pharmaceutical compounds,
compositions and/or salts thereof are used in combination with pharmaceutically-
acceptable carriers to treat a variety of physiological disorders, symptoms and
diseases.
Compounds having the formula (I) or (la) can have at least one asymmetrical
25 carbon atom. All isomers, including stereoisomers, diastereomers, enantiomers,
tautomers and rotational isomers, are contemplated as being part of the invention.
Prodrugs, salts, solvates, esters, etc., derived from the compounds having the
formula (1) or (la), or precursors thereof, are also within the scope of the invention.
The invention includes d- and /- isomers in pure form and in admixture, including

30 racemic mixtures. Isomers can be prepared using conventional techniques, either by



sufficient enough to significantly and positively nodify the synptons
and/or conditions to be treated (e.g., provide a positive clinical
response)womhe7ssiid ecti ve anmount of an active ingredi ent fPoT/USS&E07683 a
pharmaceutical conposition will vary with the particular condition being
treated, the severity of the condition, the duration of the 30 treatnent,
the nature of concurrent therapy, and the particular active ingredient(s)
WO 03/078376 PCT/ US03/ 07633 15 being el oyed, and |ike factors within the
know edge and expertise of the attending physician. This invention is
directed to conpounds having the formula (1) or la (defined 5 bel ow),

i ncl udi ngaetinyg apiicalyl puremrmmcaﬂ,}uehrl@tmcbstamng)mart@nalsDéby@walﬁm Isomers

di astereqners, rot aut o and prodrugs of the conpounds
havi ng t @C?'BPHHP‘gh@Vngot% (%PH?UIa aot(p@ i soners thereof, and their

corr espondi nmﬁéldvéntlﬁ@bwﬁfpémndée;aﬂ exishifLRbER hteas Woll, assulvated foirks, The
invention is also directed to pharmaceutical conpositio er ng one

10 or nun@ludm@dm(ma&doﬁormmmg@nerql e galygted famasavigh pﬁémac utlca\
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treati ngmso(bj\m‘teetf(ymw forqnwpamofttuémmvemomnd phyS| ol ogi cal disorders, such
as enesi s, ressi o

i rected to nonbuenBye Pngs e TP Pyabi Al R L Bed B
di sor dergygRpiceait Mobarit 2eids0 Bxdraple8rdf sultableeskios forssmtrfotmaﬂmmam an

effective am)unt of a pharmaceutical conposition I t
conpoundhysHochigrie, @'%Wnﬂh@sfeh()”%ﬁc?t"é)cr'rfg'ﬁdmé’ﬂon"é;%%bﬂﬁé %Iéﬁ’ %"é\r@@ﬁ&s ca?lns
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a kit conpfising 0 containers in a single package, wherein the
i nventi mel;bhaowadedihmsmiskntlenlmoihm:t Tberq@hswe@lﬁ%p@rﬁd/wccyﬁa@tmqth@rfé@ﬂ are

vari ety BRI DR aTaanat oGk esBa TR REbRREH S nas™
havi ng t&shveptiBHbBmahheR! Thé fectsasd@rtisahay basbgeneratey bymtealtlnglthe salt
with a suitable dilute aqueous base solution, such as dilute aqueous sodium
15  hydroxide, potassium carbonate, ammonia or sodium bicarbonate. The free base
forms may differ somewhat from their respective salt forms in certain physical
properties, such as solubility in polar solvents, but the salts are otherwise equivalent
to their respective free base forms for purposes of the invention. Acidic compounds
of the invention (e.g., those compounds which possess a carboxyl group) form
20 pharmaceutically-acceptable salts with inorganic and organic bases. Representative
examples of such types of salts are sodium, potassium, calcium, aluminum, gold and
silver salts. Also included are salts formed with pharmaceutically-acceptable amines,
such as ammonia, alkyl amines, hydroxyalkylamines, N-methylglucamine, and the
like. Many such types of salts are known in the art, for example, those that are
25 described in WO 87/05297, which is incorporated in its entirety by reference herein.
Preferred cationic salts include alkali metal salts (e.g., sodium and potassium) and
alkaline earth metal salts (e.g., magnesium and calcium). Preferred anionic salts
include halide (e.g., chloride), acetate and phosphate salts.
For compounds of formula (1), n8 is preferably 0-2 and most preferably 0-1.
30 For compounds of formula (1), t is preferably 1-2.



25 carbon atom All isoners, including stereoisonmers, diastereoners,
enantioners, tautoners and rotational isoners, are contenpl ated as being
part of tweofvssméi on. Prodrugs, salts, solvates, esterspcatuso3/omnasived
fromthe conpounds having the formula (1) or (la), or precursors thereof,
are also within the scope of the invention. The invention includes d- and
|- isoners in pure formand in adm xture, including 30 racem c m xtures.

| somers can be prepared using conventi opﬁl t echni ques, either by WO

03/ 078376 PCT/ US03/ 07633 16 reacting optically pure or optically enriched
starting materials or by separating isomer of a compound having the
formula (1) dfor(dappolings ohfoemulas@) BOhaod RIS atmprafeiably selegiesdromitbe as

wel | as sol vated. f.orng,,, includi hydrated for r t he sol vated
forms, WPHPSRRE E@lrf%i Iéa??‘i(@'?g%&ﬂ%f’a%m néooﬁtﬁé?%@dlgﬁgﬁﬁg,?@v\% er, ethanol,
and the |ike, Faf@ragounN® 6Morinald (PR URIIERALBY Jehscted fiom the grags of this
i nvention. The inventive conpounds may form phar macegts_;&ﬁgl | y-accept abl e

sal ts wieansissingzafi £, and (Cndreyalkylc 2B€ NSt RERigRAPlY ST BNdstiitabi e acids for
salt gl ormat { Of A fnpBY PG R fa (1PRET WIiEferBBRMIOHsubiRbAt —AREL C.
mal oni c, salicylic, nalic, fumari ¢ 10 SUGci ni ¢, ascor ic, nmaleic,

met hanesul f onExaraplsatfrraoieties éomiedas acesbibof R°arscRdbeingdbkenr frg@ihen t hose
skilled ip the art. The salts e prepared.hb gntacting the free base
forms wi'WVih e aRPOD ARM MEW%?VEH%%@&%%@% d to produce a salt in a
conventional manner. The free base fornms may be reggtterated by treating the
salt wth a sgitable dilute agugous e solution,|such as dilute aqueous
sodi um 15 hydrxi de, potassi um cHr i

ﬁat 8 armmmoni a sodi um bi car bonat e.
The free_fpas gtns may differ Safrewhat fro cth_ﬂ/(rar spective salt forms
in certafn p al  proper? I

dh as sol ubility i/ polar solvents, but
the salts Ar W se equi val

fo their r ctive free base forns for
pur poses o er*hventi on. Aci di/c\conpounds o?qlbg invention (e.g., those
conpounds whi ch possess a carb

: group) form 20 ,

pharmaceutical | y-acceptable salts with inorganic and organi c bases.
Representative exanples of such types of salts are sodium potassium

cal cium alumnum gold and silvgr salts. Al so included are salts forned
wi th phar t R4l | y- accept abl ﬂ‘fm nes,

20
RT—N NH and N
‘ﬁo
10

wherein t is from 1 to 4, and X* is selected from the group consisting of —O-, -S- or
-NR?- (wherein R?, R*, R*, R*®, and ng are as defined for formula (1)).
Examples of moieties formed as a result of R® and R’ being taken together

Si

“ “NH
o}

15  with the carbon atom to which they are bound also include:

1) O

7 /U\ /lL HN/\NH

NH

W}, N
SR



such as ammoni a, al kyl am nes, hydroxyal kyl am nes, N-nethyl gl ucam ne, and
the |ike. Many such types of salts are known in the art, for exanple,

t hose t hawoasm783 descri bed in WO 87/ 05297, which is incopaaraosadesn its
entirety by reference herein. Preferred cationic salts include al kali

netal salts (e.g., sodiumand potassium and alkaline earth netal salts
(e.g., magnesium and calcium. Preferred anionic salts include halide
(e.g., chloride), acetate and phosphat elgsalts. For compounds of fornul a
(I), n8 is preferably 0-2 and nost preferably 0-1. 30 For conpounds of
formula (1), t is preferably 1-2. WO 03/078376 PCT/ US03/07633 17 For
conpounds of fornmula (1) R3®and R31 are prefegrably selected fromthe
group consisting of: H, andj{Cl-C6)al kyl, andnrost preferably H and - CH3.
For corrpoumjé\%f f or mul aH(I 5is preferalffy @cted fromthe group
consi sting Yof: H and (Cl- | kyl, a6d npst\ preferably H and -CH3. 5 For
conpound /OTLV@rmJI a (I o Fﬂueferab%i n the substitutent -NR20-.
Exanpl es moiCeties for &l;a result of and R7 bei ng taken together
with the carbon atomto which they are bound include: (R 45)n8 0 O (R45)n8
R20- NAX4 AV, R20Hg4(4 R20 -NR31t Rao R30 R31 R30 R20- NNH and N J,"
NH O 0 WFRIEHE %% s from1 to 4, and X4 is selected fromthe grou

consi sting ofOn®embddliment of ii&liBverftidreisalirecRad tq cRBPOUNES WheraiB R @A E?é are

s e e o Racston W i Bhbor ABR P wRlnRE b BoliRG HEith A%y Sitkels ©f 7
5  from the group consisting of:

O

0
[ HN/U\NH HN/ILNH HN"
"M w y

S 2

’

o)
Né\NH HNJko
+< and %
LLH o lLLL CH3CH3

wherein tis 1 to 4.

10 One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R’ taken together with the carbon to which they are bound form the
ring:

0

wherein X* is selected from the group consisting of: -O-, -S- and ~NR¥-, and wherein
15 R?® R¥® and R*! are as defined for formula (1).



15 with the carbon atomto which they are bound also include: 0 0O 0 HNANH
HN NH HMNH HN )t -t-Z 0 (0O -Cn" , r a " I~ e WO 03/078376 PCT/US03/ 07633
18 O H MNvON3MFE3HN O O and whereint is 1 to 4. One enbodCrarsn3/afe3s he
invention is directed to conpounds wherein R6 and R7 taken together with
the carbon atomto which they are bound forma ring selected 5 fromthe
group consisting of: 0 0 O HNNH HN NH HNNH H-g HN 1 tZZ O O 0 N'‘NH HNAO
\-Hand ~2.~ CH3 O '2 CH3 wherein t is191 to 4. 10 One enbodi nent of the
invention is directed to conpounds of formula (1) wherein R6 and R7 taken
together with the carbon to which they are bound formthe

One embodiment of the invention is directed to compounds of formula (1)

wherein R® and R’ taken together with the carbon to which they are bound form the

Y

L
b

5 wherein tis 1-4, and R?, R* and n8 are as defined for formula ().
One embodiment of the invention is directed to compounds of formula ()
wherein R® and R’ taken together with the carbon to which they are bound form the

ring:

ring:
(R45)n8

RZO—N/_‘_\X4
10  wherein X* is selected from the group consisting of: -O-, -S- and ~NR¥-, and wherein
R%°, R* and n8 are as defined for formula (1).

One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R’ taken together with the carbon to which they are bound form the

ring:
R30 R31
0

15
wherein R%, R*®, and R*' are as defined for formula (1).

One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R’ taken together with the carbon to which they are bound form the

ring:



ring: 0 R20 -N'X4 R31 R30 wherein X4 is selected fromthe group
consisting of: -0-, -S and -NR20-, and wherein 15 R20, R30 and R31 are as
defined fwopoBorssméa (1). WO 03/078376 PCT/ US03/07633 19 @ca/wsobowsirent of
the invention is directed to conpounds of fornmula (1) wherein R6 and R7
taken together with the carbon to which they are bound formthe ring: O
(R4A5)n8 /A R20-N) t 5 whereint is 1-4, and R20, R45 and n8 are as
defined for forrmula (I). One enbodi nent,of the invention is directed to
conpounds of formula (1) wherein R6 and R7 taken together with the carbon
to which they are bound formthe ring: (R45)n8 R20-N X4 10 wherein X4 is
sel ected fromthe group consisting of: -R¥, -S- and -NR20-, and wherein
R20, R45 and n8 are as defined for formula (1). One enbodi ment of the

invention is directed to conpounds of f ia (1) wherein R6 and R7 taken
together with the carbon to which they\are bound formthe ring: R30 R31
R20- NNH O 5

wherein R* is as defined for formula ().
One embodiment of the invention is directed to compounds of formula (l)
wherein R® and R’ taken together with the carbon to which they are bound form the
5 ring:

wherein tis 1 to 4.
One embodiment of the invention is directed to compounds of formula (I)
wherein R® and R’ taken together with the carbon to which they are bound form the
10  ring:

@)

One embodiment of the invention is directed to compounds of formula (I)
wherein R® and R’ taken together with the carbon to which they are bound form the
ring:

o)
HNJLNH
%ﬁo

One embodiment of the invention is directed to compounds of formula (1)

15

wherein R® and R” taken together with the carbon to which they are bound form the

ring:



15 wherein R20, R30, and R31 are as defined for fornmula (1). One enbodi nent
of the invention is directed to conpounds of forrmula (1) wherein R6 and R7
t aken t ogwDle78s7¢ h t he carbon to which they are bound fomrartusesorsng: WO
03/078376 PCT/ US03/07633 20 R30 N J~-INH O wherein R30 is as defined for
formula (1). One enbodiment of the invention is directed to conpounds of
formula (1) wherein R6 and R7 taken together with the carbon to which they
are bound formthe 5 ring: O HN) t Jpot whereint is 1 to 4. One

enbodi nent of the invention is directed to conpounds of formula (1)

wherein R6 and R7 taken together with the carbon to which they are bound
formthe 10 ring: O HNANH One enb ﬁvﬁ&nt of the invention is directed to
conmpounds of fornmula (1) wherein R6 a R aken together with the carbon
to which they are bound formthe rj HNANH 15 HO

0]

One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R” taken together with the carbon to which they are bound form the
ring:

Né\NH

=

One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R taken together with the carbon to which they are bound form the

ring:

HNJ‘L

O

CHj

10 One embodiment of the invention is directed to compounds of formula (l)
wherein R® and R taken together with the carbon to which they are bound form the

One embodiment of the invention is directed to compounds of formula (1)

15  wherein R® or R” is

ring:



One enbodi ment of the invention is directed to conpounds of fornula (1)
wherein R6 and R7 taken together with the carbon to which they are bound
formthe woioag783vD 03/ 078376 PCT/ US03/ 07633 21 H\N'NH \ - HOT/tSa®omabodi nent
of the invention is directed to conpounds of fornula (1) wherein R6 and R7
taken together with the carbon to which they are bound formthe ring:
N\NH 5 O One enbodi nent of the invention is directed to conpounds of
formula (1) wherein R6 and R7 taken to her with the carbon to which they
are bound formthe ring: O HNAO \ 0 One enbodi nent of the invention
Is directed to conmpounds of fornula (1) wherein R6 and R7 taken together
Wit h t havieeimoms iso0viharch R hisysedetet) dram the groumheonsisting ofi+-ON ard One

enbodl el Slc iyl Al SRk SubbiEhR b L QIR i @ (1) 15
One embodiment of the invention is directed to compounds of formula (1)

wherein R® and R’ together with the carbon to which they are bound form the ring
o)

wherein R¥ is selected from the group consisting of —OH and —O(C1-C)alkyl, and R*'
is H, and all other substituents are as defined for formula (1).
One embodiment of the invention is directed to compounds of formula (1)
wherein R* is H and R® is —OH, and all other substituents are as defined for formula
10 (1)
One embodiment of the invention is directed to compounds of formula (1)

wherein R® or R is
O
§—N)J\x4
(R*) HR45)nB

n8
wherein n8 is 0-1, R* is selected from the group consisting of -OH and
15 —O(C4-Ca)alkyl, R* is H and R® is —OH, and all other substituents are as defined for
formula (1).
One embodiment of the invention is directed to compounds of formula (1)
wherein R® and R’ together with the carbon to which they are bound form the ring

20  wherein R® is selected from the group consisting of ~OH and ~O(C;-Cs)alkyl, R*' is
H, R*is H and R’ is —OH, and all other substituents are as defined for formula (1).



(R45) n8 (R )n8 WD 03/078376 PCT/ US03/07633 22 wherein n8 is 0-1 and R45
is selected fromthe group consisting of -OCH and -Q(Cl-C3)al kyl, and all
ot her subwoDiBesste are as defined for formula (1). One eniradiuseno7eed t he
invention is directed to conpounds of forrmula (I) wherein R6 and R7
together with the carbon to which they are bound formthe ring 0 R20 -N
1X4 R31 R30 5 wherein R30 is selected fromthe group consisting of -OH and
-Q(Cl-C3)al kyl, and R31 is H, and all other substituents are as defi ned
for formula (1). One enbodi nent of the“"nvention is directed to conpounds
of fornmula (1) wherein R4 is Hand R5 is -OH and all other substituents
are as defi nedhd embbdirehtof the ihvéntionis dirotet! toecompobunde of forewda Oh i s
directed to conpounds ofgforpula (|l erein,R6 .or R7 i 45
(R 16 (RarendRoRan ereas s ok, apdeliaheerdistuiPhed ans e sfagegiot biaitdd s ng
of - OH agg_ 15 -(C1-C3)alkyl, R4 is Hand R5 is -OH, and all other
substituents are as defined for fornu a_(I%. One enbodi men%%of thlg2

i nvention i s Qe entbedimentefibednventis islirasied 1o gompauRds AT FEMuR) (k7

togeéherwiwa;rtelf?] I&dﬂgrﬁarig)on to which they are bound formthe ring 0 R20-N X4

(R*) HR45)ns

n8
wherein n8 is 0-1, R* is selected from the group consisting of -OH and
_O(C+-Cs)alkyl, R® is H and R® is —OH, and all other substituents are as defined for
formula (1).
10 One embodiment of the invention is directed to compounds of formula (l)

wherein R® and R’ together with the carbon to which they are bound form the ring

0 4

O
~ A
R31
R30

wherein R® is selected from the group consisting of —OH and —O(C+-Ca)alkyl, R*' is
H, R%is H and R® is —OH, and all other substituents are as defined for formula (1).

15 Preferred embodiments of this invention are directed to compounds of formula

R2

(I) comprising one of, or any ftwo or more of, the groups of substituents defined in (1)

to (7) below: _
(n Ar' and A are each independently
R10
g R
R12

20 (i.e., Ar' and Ar* are the same or different



R31 R30 20 wherein R30 is selected fromthe group consisting of -OH and
-QCl-CG3)alkyl, R 1is H R4 is Hand RS is -OH, and all other

substi t uewosarss7as defined for forrmula (1). WO 03/ 078376 PRTN/SUBOBED 7633

23 One enbodi nent of the invention is directed to conmpounds of formula (I)
wherein R8 is Hand RO is -OH, and all other substituents are as defined
for formula M One enbodinent of the invention is directed to conpounds of
formula (1) 5 wherein R6 or R7 is 0 N&4 45 (R45) n8 (R )n8 wherein n8
is 0-1, R45 is selected fromthe group consisting of -CH and
-(Cl-G3)alkyl, R8is Hand RO is -OH4 and all other substituents are as
defined for formula (1). 10 One enbodRment of the invention is directed to
conmpounds of formula (1) wheregi n KG7and R together with the carbon to
whi ch they are bound formthe X4 R31 R30 wherein R30 is
selected fromthe group consisting -OH and -Q(Cl-C3)alkyl, R31is H, RS
is Hand RO is -OH and all other subskituents are as defined for formla
(I'). 15 Preferred enbodi nents of this Invent i%ﬂuﬁ)re directed to conpounds
of for nuvBerein R'¢RPransii RY sreeasodefinesd fanyorimwa ¢1); mdre mreferably, B 00

substituepts defined in (1) t 7), below (1) Arl and Are are each
i ndependgﬁtqry each indepenéerzﬂy se?ec(tegj from the ggou)p consisting of H, C4-Cg alkyl, Ca-

Cs cycloalkyl, -OR®, halogen, -CN, -NO,, -CF3, -CHF 5, -CHF, -CH,CF3, -OCFs3,
5 -OCHF,, -OCHyF, -OCH.CF3, heteroaryl, and heteroaryl substituted with (R21)r; even
more preferably, R'°, R" and R are each independently selected from the group

consisting of H, C4-Cs alkyl, halogen, -CF3, -CHF> and -CH2F; and still more
preferably, when X' is —O-, R'®, R" and R are each independently selected from
the group consisting of H, halogen, -CF3, -OH, C4-Cgalkyl and —O(C4-Cg)alkyl;

10 (2) X' is selected from the group consisting of -O- and -NR*-; and more
preferably X' is -O-;

(3) R' and R? are each independently selected from the group consisting of

H, C4-Cs alkyl, hydroxy(C+-Cs alkyl)-, C3-Cg cycloalkyl, -CHyF, -CHF; and -CF3; more
preferably R’ and R? are each independently selected from the group consisting of H

15  and C4-Cs alkyl; and even more preferably R' and R? are each independently
selected from the group consisting of H and -CHs;

4) R? is selected from the group consisting of -H, C4-Cg alkyl, -CH,F,
-CHF3 and -CF3; more preferably R? is selected from the group consisting of H and
C+-Cs alkyl; and even more preferably R? is H;

20 (5) R*and R® are each independently selected from the group consisting of
H, C4-Cs alkyl. -OH and halogen (e.g., Cl); more preferably R* and R® are each
independently selected from the group consisting of H and C4-Cg alkyl; and even
more preferably R* and R® are each H;

(6) nis 0, 1, or 2 for RG, G for R% is selected from the group consisting of:

25 H,-NR"R", -NR™SO,R", -NR"C(O)R"™, -NR*®C(O)NRR"®, -C(O)NR"R"®,
-C(O)OR?, C3-Cs cycloalkyl,



Ro R11 R12 20 (i.e., Arl and Are are the sane or different WO 03/078376
PCT/ US03/ 07633 24 R10 R11 R12 group) wherein R10, Rl1 and R12 are as
defined fwooBorssoé a (1); nore preferably, R10, R11l and RPZTArSes/emeh

i ndependently selected fromthe group consisting of H Cl-C6 al kyl, C3- C8
cycl oal kyl, -OR20, hal ogen, -CN, -NO2, -CF3, -CHF2, -CH2F, -CH2CF3, - OCF3,
5 -OCHF2, -OCH2F, -OCH2CF3, heteroaryl, and heteroaryl substituted with
(R21)r; even nore preferably, R10, Rl nd R12 are each independently
selected fromthe group consisting of 4, Cl1-C6 al kyl, hal ogen, -CF3, -CHF2
and -CH2F; and still nore preferably, when X1 is -0-, R10, R11 and Rl12 are
each i ndependggtly sel ected from the group consisting of H hal ogen, -CF3,
-OH, Cl-Cgatkyl and -Q(Cl-C6)alkyl; 10 (2) X1 is selected fromthe group
consi sting %md - NR20-; andzormre preferably X1 is -0-; (3) RL and R2
are eachgi ndependextly s romt dg s{stjng of H Cl-C6

al kyl, h drox (C1- al k @3 cycl Kyl \™-CHI¥ - CHF2 and - CF3; nore
preferably R1 R2 are each 'ndependent*Fy seh fromthe group

consi st i ngrof pAd Cl1- C6 |al kyl ; and even nore eferably R1L and R2 are
each mdependam’-f’l WR%el ected fromthe group consisting of Hand -CH3; (4) R3
is selected fromthe gsoup consisting of -H Cl-C6 al kyl, -CH2F, -CHF2 and
-CF3; nore preferably R3 is selected fromthe group consisting of H and

Cl- C6 al kyl; andflen mor¢ preferabhy R3\s H 20 (5) R4 and RS are each

i ndependently seljected fr/omthe group consisting of H, Cl-C6 al kyl. -OH

and hal ogen g’rt rep ef 4 R4 and R5 are each independently
sel ect edaffid osTthhe gfoup ers) s &_TJ H ang C1-C6 al kyl; and even

(R®)s (R*®)ns

wherein R™ R', R'8, R', R®, R®, R®, R¥, R®, R*®, X%, R®, n,, n, and ng are as
defined for formula (l); and
(7) R is «(CHg)e-J (i.e., R* and R*" are H) wherein ng is 0, 1 or 2, and J i,
5 selected from the group consisting of H, -CFs, -CHF3, -CH,F, -NR"R'™,
NR'®SO,R", -NR"C(0)R™, -NRPC(O)NR'R'®, -C(O)NR'®R"®, -C(O)OR?, C5-Cs
cycloalkyl, -O-C(O)NR'R'®,

R26
R25

X2
\| R20 O O
38 /(J/) )j\ 4 )J\ 4
R N N3 g_N X g., é_ X
R39 W:O and \_I(J)ng \_I_/
A (R*)ns (R*)ns



nore preferably R4 and R5 are each H (6) nl1 is 0, 1, or 2 for R6, Gfor R6
Is selected fromthe group consisting of: 25 H -NR 15 R 16, -NR15S02R17,
-NR 15C( QvB 03478370\R 20C(O)NR 15 R 16, -C(ONR 15 R 16 , PCr@sae633 C3-C3
cycl oal kyl, WD 03/078376 PCT/US03/07633 25 R26 R25 Ax R20 N N X2 N) N/
NNR20 n2 R115\ R29 n3 RR8 HN RRO R27 0 O 0 O X4 -NX4 N and e.g., J

\-J~W\- (R45 )n8 145 )n8 wherein R14, R15, R16, Rl17, R20, R25, R26, R27,
R28, R29, X2, R45, n2, n3, and n8 are defined for forrmula (1); and (7)
R7 is -(CH2)n6-J (i.e., R40 and R41 are€ wherein n6 is 0, 1 or 2, and J

s, 5 selected fromthe group consisting of CHF2, - CH2F,
- NRL5R16wherditl BEGHRE7R™, SRR, RED I ?ﬂm&%” N2, QLNRIGREGAS
-C(O mz(?éfin%%-f%}gfor%tﬁg?'ﬁl! kyl, -OC(O NR15R16 R26 R25 R20 N )\ N NR20
In another preferred embodiment of the invention, R® and R, together with the
carbon atom to which they are both attached, form a 4- to 7-membered ring
5 comprising from, preferably, 0 to 2 heteroatoms that are each independently selected
from the group consisting of -O-, -S-, -S(0)-, -SO2-, -N=and -NR?-, the 4- to 7-
membered ring being optionally substituted with from 1 to 4 R* substituents wherein
each R™ substituent is independently selected. More preferably, the ring is selected
from the group consisting of:

(R*)ng
O o) R45)n8

R2°—N/U\ x* / °—N I—\
L Y

R3O R R0
e A

RO—N NH and N NH

0 0
wherein tis 1 to 4, X* is selected from the group consisting of: -O-, -S-, and -NR*’-,
and R, R*, R®" R*, and ns are as defined for formula (). Even more preferably the

15  ring is selected from the group consisting of:
0 0 o

A .

HN >t HN NH

< ‘ﬁﬁ ca



-N X2 Nn2 /' \ R29 53 RR8 HN R20 R27 0 O, , x 2 RO OO 38 RN~ n3 -
N,X4 e.g., - NX4 R39 Oand It')ng |-/ R45 R45) )n8 n8 10 ; WD 03/078376
PCT/ US03/W0683878326 wherein R14, R15 R16, R17, R20, R25, RPE€I/URAF0763R28, R29
, X2, R45, n2, n3 and n8 are as defined for fornmula (1). In another
preferred enbodi nent of the invention, R6 and R7, together with the carbon
atomto which they are both attached, forma 4- to 7-nenbered ring 5
conprising from preferably, 0 to 2 hetﬁoatom; that are each independently
selected fromthe group consisting of =0-, -S-, -S(O-, -S2-, -N= and
-NR20-, the 4- to 7- nenbered ring being optionally substituted with from1
to 4 RAS substituents wherei® each R45 substituent is independently
selected. More preferably, tlhe ring is selectegd fromthe group consisting
of : (RASW NFFONGR45) N8 - NNX4 Y20~ | AFéZO_N M) R31t Rao

an

wherein t is 1 to 4. Still more preferably the ring is selected from the group consisting

of:
o 0 0
HN )t HN/U\NH HN/U\NH HN" Sy
M, lLLJ LL’«J ;o kﬁl ;o
5
o)
NP N HN/U\O

wherein tis 1 to 4.
In another preferred embodiment of the invention, R® is as defined for formula
(1) (and most preferably n4 for R®is 010 3, and R’ is selected from the group
10 consisting of -NR"R® (e.g., -NH,), -NR'C(0)R™ and -NR*’C(O)NR™R’®, wherein
R™ R" R and R are as defined for formula(l). In still another preferred
embodiment of the invention, R® is selected from the group consisting of -CHs, -CF3,
_CHF,, -CHaF, ~OH, -O-(C4-Cs alkyl), -O-(C3-Cs cycloalkyl), -NR"R"®, -NR'°C(O)R™,
‘NR®C(O)NR'R', -C(O)NR™R" and -C(0)OR?, wherein R', R®, R"® and R* are
15 as defined for formula (1). In yet another preferred embodiment of the invention, R®
and R’, together with the carbon atom to which they are both attached, form a
-C(=0)-, -C(=CHj)-, or -C(=NR™)- group.
Preferably R® and R® are each independently selected from the group
consisting of H, -OH, C4-Cs alkyl and halogen (e.g., F or Cl), or R® and R®, together
20  with the carbon atom to which they are both attached, form a -C(=0)- group. More



10

R30 R31 R30 Rao ~ -N NH and NNH O whereint is 1to 4, X4 is

sel ected fromthe group consisting of: -0-, -S-, and -NR20-, and R2o,

R31, R45,wandomB7are as defined for formula (1).

15 ring is selected fromthe group consisting of: o HN) HN A NH HN A

HNM NH

sel ected fromthe group consisting of:
5 O N-NH HNAO and CH3

10

15

20

25

R30,

Even nor ecprsheombs y t he

NH

t -Z; \-HO WD 03/078376 PCT/US03/07633 27 OH N N'NH HN "1~0 O
and O CH3 CH3 whereint is | to 4. Still nore preferably the ring is

preferably, R® and R® are each independently selected from the group consisting of
H and C4-Cs alkyl. Even more preferably, R® and R® are each H.

Preferably each R" is independently selected from the group consisting of
-OH and -OCHzs.

Preferably each R™ is independently selected from the group consisting of H,
C4-Cs alkyl (e.g., methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, etc.),
-C4-Cs alkyINH, and -C4-Cs alkyINHC(0)OC1-Cs alkyl. More preferably, each R™ is
independently selected from the group consisting of H and -CHa.

Preferably R' and R'® are each independently selected from the group
consisting of H, C4-Cs alkyl and Cs-Cg cycloalkyl, or R™ and R, together with the
nitrogen atom to which they are both attached form a 4- to 7-membered ring that is
optionally substituted with -OR?, wherein one of the carbon atoms in the ring is
optionally replaced by a heteroatom selected from the group consisting of -O-, -S-
and -NR%-, and wherein R%’ is as defined for formula (). In one preferred
embodiment of the invention, R'™ and R'® are each independently selected from the
group consisting of H and CHa.

Preferably each R is selected from the group consisting of C4-Cs alkyl and
_CF3. More preferably, each R" is C4-Cs alkyl (e.g., -CH).

Preferably each R% is independently selected from the group consisting of H
and C4-Cg alkyl. More preferably, each R* is independently selected from the group
consisting of H and -CHs.

Preferably each R*! is independently selected from the group consisting of H,

C+-Cs alkyl, -CF3, -CHF3, -CHgF, -OCF3, -OCHF; and -OCH,F. More preferably, each

R?' is selected from the group consisting of H and C4-Cs alkyl.
Preferably R? is selected from the group consisting of H and C4-Cg alkyl.
More preferably, R? is selected from the group consisting of H and -CHs.
Preferably R? and R?* are each independently selected from the group

consisting of H and C1-Cs alkyl. More preferably, R*> and R** are each independently

selected from the group consisting of H and -CHs.

280 O HN HNANH HN A NH HNNH t \-KO



\+C~H3 whereint is | to 4. In another preferred enbodi nent of the
invention, R6 is as defined for formula (1) (and nost preferably nl for R6
is 0 to 3woanw7R76i s sel ected fromthe group 10 consi sti n@CafUSOMREIRLE
(e.g., -NH2), -NR15C(O R14 and - NR20C( O NR15R16, wherein R14, R15, R16 and

R20 are as defined for formula([). In still another preferred enbodinent
of the invention, R6 is selected fromthe group consisting of -CH3, -CF3,
-CHF2, -CH2F, -OH, -O(C1-C6 al kyl), - C3-C8 cycl oal kyl), -NRL5R16,

-NR15C( O) R14, -NR20C(O) NR15R16, -C(O) NRL5R16 and - C(O) OR20, wherein Ri14,
R15, R16 and R20 are 15 as defined for formula (1). In yet another
preferred entFéI@IféTeb RT® areRFhaengacmindBpendenthRFelecteddtdmatheigteup he car bon

R IRy SPnSEBG T Fhas Satr ki RE B TarabNg R AR e e Rdapeenty o

the grm%lecﬁ@&%o?ﬁ 'tﬂ&gﬂfug'&ons@'ﬁng@f%nal-mg, and hal ogen (e.g., For CQ),
an t oget her 0 wipth tthe carbon atomto which they are both

attached fo’rﬁﬁﬁeéeraC(y:Rﬁ -angt Bupareveach indeosndentyrselpetedisyy g §5aup 28
f b I 2B ONdPe
ggﬁs ;? |%Sbﬁg$h§%%?1£ggﬁ&§lm?§%% pﬁfazrﬂalgl yé,yfe%ﬂégnﬁd% ar entg,ach
H].c Pr ef @"@I@dtgdéﬂfhﬁtﬁ@m@ masnmﬁmgka‘dﬂlaylds@l-ﬁct ed fromthe group consisting
-OH and - . Pr ef h Rl4 d d th
o oun ronat siYURSRGTs 150 S04 Hen Nk 418 Gech Hhepng P Roipet f T Salered M e

i sopr Op)‘theﬁ?oﬁpbﬁhmsﬁﬁ%gm@m ,-OFeL anUCHZOF-er\e}e R? gldé¥neal thy| Serize asd
-Cl-C6 al k Mor e preferabl y, each R14 is independently

sel ect eﬁabq\lgnlﬂtth@ SgﬁUU@WchﬁstlﬂYQ@O@f H and -CH3. Preferably R15 and R16
| Cl- C6
glr E Qﬁac n efpcﬁ?gl%%w ®25E s%?écﬁgﬂrrg dé‘gzrlcgfp% wg)%ﬁll %hb@; -©f afity!.

and C3 aIkI r wwth the mtrogen
atomto Mbre:bre:fémblyiR llscﬂdlecawémmmé groupac@smtmg?ofrfémér-@dﬂsrl ng that is

ThgTe oot Bripieph B ard B boreeendh Bibaearrowy sebeb PoRnargm " 1
consi st i ggheptingdof H afid C1-Cy alkyl (e.g., -CHs), or R* and R*', together with the carbon
atom to which they are both attached form a -C(=0)- group.

15 - Preferably R® and R* are each independently selected from the group
consisting of H and C4-C; alkyl; or R*® and R, together with the carbon atom to
which they are both attached, form a cyclopropyl group.

Preferably each R is independently a C+-C, alkyl (e.g., -CHs), or two R*
substitutents, together with the carbon atom to which they are both attached, form a

20 -C(=0)- group.

Preferably X2 is selected from the group consisting of -NR?, -O-, -S-, -S(O)-,
-SO,-, -CHy-, -CF»- and -CR"?F-. More preferably, X? is selected from the group
consisting of -NR?, -O- and -CHa-.

Preferably ris 1 or 2, and more preferably 1.

25 Preferably ny is 2 or 3.

Preferably nz is 0, 1 or 2, and more preferably 1.

Preferably ny is 1, 2 or 3, and more preferably 1.

Preferably nsis O or 1.

Preferably ng is 0-2, and more preferably 0-1.



and -NR20-, and wherein R20 is as defined for fornmula (1). In one preferred
15 enbodi nent of the invention, RL5 and R16 are each i ndependently sel ected
from t he worosepssconsi sting of H and CH3. Preferably each RCT/Uss3/smbBect ed
fromthe group consisting of ClL-C6 al kyl and -CF3. Mre preferably, each
R17 is Cl1-C6 alkyl (e.g., -CH3). Preferably each R20 is independently

sel ected fromthe group consisting of H 20 and Cl-C6 al kyl. More
preferably, each R20 is independently Sﬁgect ed fromthe group consisting
of Hand -CH3. Preferably each R21 is independently selected fromthe group
consisting of H Cl1-C6 al kyl, -CF3, -CHF2, -CH2F, -OCF3, -OCHF2 and

- OCH2F. More pretéresdimbhodiments 2theiinverticecaredalso dinected igranmpewnds of i ng of
H and C1-C6 al kyl. .25 Preferably .R22 is_selected fromihe qgr onsi sting
of H ancfoffﬂu&&rl‘%‘f}ﬂg on@bpgaﬁpg%/tgpg%q@/pf ?&&g?’% Of B1YEL Qﬁthﬁ%ﬂﬁagéﬁgr oup

consi stis%bsng{u t@Qefinédith (1)RpgBppalely R23 and R24 are each independently
sel ected fromthe g{]_oup consi sting of Hand Cl-C6 alkyl. Mre preferably,
R23 and R24 afle eadhisifdaehdent|y selected fromthe group consisting of H
and .CH3. WO Q3/ 07837 0] . ferably R25 and R26 are each

i nde;?endent I y&gel e’gegg@oggjr#?h%cg]r@ﬁ%pe'ﬁ%@y&i ng of H and Cl-C6 al kyl .
More preferably, R25 and R26 are eacR'® ndependently selected fromthe

group consisting of H and - CH3. erably R27 and R28 are each
i ndependent |y sel ected from§ R'tonsi sting of H and Cl-C6 al kyl .
More preferably, R27 and R28°are i ndependently selected fromthe

group consisting of Hand -CH3. Wen p3 is 0, and R27 and R28 are each H,
and n3 is 0, then X2 is selected frof” the group consisting of -CH2, -CF2-
and - CR2QFE-, , where, R20 i ined.. ame as above in the summary of the
inventio ._e.,ﬁ,r ﬁngf%rﬁzgﬁ?ﬁ%ggﬂ]es&g%ffg%@d fromthe group consisting of H and
Cl-C6 al kyl. More preferably R29 is spllected fromthe group consisting of
H and -CH3. Preferably R30 and R3 e each independently selected from

t he group é R
R group)
wherein
10 (@) R' R" and R" are as defined for formula (1); or
(b) For Ar':

() R™ R" andR"are each H; or
(i) atleastone (e.g., 1) of R", R" and R% s
halogen, preferably, F; or
15 (c) ForAr*
() atleasttwo (e.g., 2) of R', R"" and R are each
-CF3; or
(i) atleasttwo (e.g., 2) of R' R" and R™ are each
independently selected from the group consisting
20 of F and CI;
3) (a R' and R? aré each independently selected from the group
consisting of H and C4-Cg alkyl (e.g., -CH3); or
(b)  One of R' and R? is C4-Cs alkyl, preferably -CHs;
@) RlisH;
25 (5) (@) R*andR®areeachH;or



consisting of Hand C1-C2 alkyl (e.g., -CH3), or R30 and R31, together with
the carbon atomto which they are both attached forma -C(=0 - group. 15
Pr ef er ablwoR3®7s8nédl R39 are each i ndependently sel ected fr @oTitse3/greeip
consisting of Hand Cl1-C2 alkyl; or R38 and R39, together with the carbon
atomto which they are both attached, forma cycl opropyl group. Preferably
each R45 is independently a C1-C2 alkyl (e.g., -CH3), or two R45
substitutents, together with the carbo tomto which they are both
attached, forma 20 -C(=0 - group. Preferably X2 is selected fromthe
group consi sting of -NR22 -0-, -S-, -S(O- -S2-, -CH2-, -CF2- and
-CR12F-. More pref((br)abIIR and Rssargeeantt@bcfromthe group consi st i ng of

-NR22, -0- and - z r.ahl 5
Preferably n2 is C?)r 3 ?‘ngg ﬁ?ﬂ%}hﬁ%wl ﬂf')e b_aL , i ﬁ@ﬁetﬁg}(é{%%mzy 1
Preferably n4 is 1, 2 Oétta?oh@p%rm@@e.@f@b . Preferably n5 is 0 or
1. Preferably n8 is 0-2, pre preferab y 0 1 WO 03/ 078376

PCT/ US03/ 07638) 30(@dr ef BT ﬁ@d Rnyefarniis0bf the i nvention are al so directed
Lo cgmounds of @yl & bhy HEYAUINGRitn Bhe BafRFPAIOA t %tﬁ@yaﬁré"ﬁoﬂ{

nore,” of the group stlt’u sdelnedln to(8 below (1) X1 is
-0- or -NR20-; 5 (2) Aréttm‘mbdArf@rmaeCéa@l)—gnwdppendentIy R10 R11 R12

(i.e., Al an& Arz :3\re hg Wand IQ’ }‘steerlg Hed fr%%)t@éroup consisting of H,

_GHs, -C(O)NH, -C(O)NHCHs, -C(O)N(CHs)2 and -C(O)OH;

(b)  R®is -NH,, and R is selected from the group consisting of H,

10 C;-Csalkyl (e.g., -CHs, -CH2CH3, -CHCH2>CH3, -CH2CH2CH2>CHg,

and ~CHyCH,CH,CH,CHs), -C(O)NR"R'® and -C(0)OR,
wherein R'®, R'® and R® are as defined for formula (I);

(c) R%isH, and R” is selected from the group consisting of -NH,
-NHC(O)CHs, -NHC(O)C(NH2)(CHs)z,

CH,

o oG

_ﬂ/q:i O:l[\::\B\/N—g and ﬁCHs

15 ' :
(d) R®isH, and R is selected from the group consisting of
‘NR®R®, -NR"°C(0)R™ and NR*C(O)NR'®R®, wherein R™, R"
and R'® are as defined for formula (1);
(e) R°and R’, together with the carbon atom to which they are both
20 attached, form a 4- to 7-membered ring selected from the group

consisting of:



R12 group) wherein 10 (a) R10, R11 and R12 are as defined for fornula (1);
or (b) For Art: (i) R10, Rl11 and R12 are each H, or (ii) at |east one
(e.g., 1)wofo3RifB76 R11 and R12 is hal ogen, preferably, F; pom/uks3/mwy3 For
Ar2: (i) at least two (e.g., 2) of R1O, R11 and R12 are each -CF3; or (ii)
at least two (e.g., 2) of R10, R11 and R12 are each independently selected
fromthe group consisting 20 of Fand d; (3) (a) RL and R2 are each

i ndependently sel ected fromthe group :ié)nsi sting of H and Cl-C6 al kyl
(e.g., -CH3); or (b) One of Rl and R2 i's C1-C6 al kyl, preferably -CH3; (4)
R3is H 25 (5 (a) R4 and R5 are each H, or WO 03/ 078376 PCT/ US03/ 07633
31 (b) R4 and R5 are each O ; or (c) R4 and R5, together wit{®R*®)he carbon
atomto which they are both attached, forma - %m% group; |(6) (a) R8 and
RO are each H, or 5 (b) R8 ang R9, together |w t car bon mto which
they are both attachedgeof of 4C( =0 ; M?) (a)RR6-NS - N2, and R7
is selected fromthe group ons sti ngRof— , -C(O NHA__-£( O NHCH3,
-C(O N(CH3)2 and -C(O) OH; i's - NH2, R7 is sel e%qj_fﬁ(romthe
group consisting of H, 10 cedt kyl (e. g..,/ \CH3, -CI—IZCH‘%TL\;‘CHZCI—IZCI—B,

- CH2CH2CH2CH3, ,

wherein t is from 1 to 4, X* is selected from the group consisting
5 of: -O-, -S- and-NR*-, and R®, R*, R*', R* and ng are as
defined for formula (1);
() R® and R, together with the carbon atom to which they are both
attached, form a 4- to 7-membered ring selected from the group

consisting of:

H
Né\NH HNJ(O and ,ﬁ/V/O
?QH’ | ﬁo ﬁcm 1&‘1

10 ,
wherein t is from 1 to 4; or

(@) R®andR’, together with the carbon atom to which they are both
attached, form a 4- to 7-membered ring selected from the group

consisting of:



and - CH2CH2CH2CH2CH3) , - C( O NR15R16 and -C(O) OrR20, wherein R15, R16 and
R20 are as defined for fornmula (1); (c) R is H and R7 is selected from

t he groupwomsissté ng of -NH2, -NHC(O) CH3, - NHC(O C(NH2) ( ea3)uzp3/Cd33 OQJKCH3
Ozz~ CHB HNCH3 HNNHCH3 OONNand HNO Nw H 15 (d) R6 is H and
R7 is selected fromthe group consisting of -NRL5R16, -NR15C(O) R14 and
NR20C( O NR15R16, wherein Rl14, R15 and R16 are as defined for formula (1);
(e) R6 and R7, together with the carbo% tomto which they are both 20
attached, forma 4- to 7-nenbered ring“Selected fromthe group consisting
of : WD 03/078376 PCT/ US03/07633 32 (R45)18 0 0 (R45)n8 R20-NX4 20 AV.,
R20-N X4 R -NR31t Rao R30® R31 R30 ﬁO-N' NH andjﬁ-NH OO0

AN
HN ) HN™ “NH HN™ “NH
t

P KRR

O

N and HNJ(O

wherein t is from 1 to 4; and
@) X'is-O- or -NR*;
Ar' and Ar? are each independently represented by the formula:

R10
g R11
5 R12
(i.e., AR" and Ar* are the same or different
é R
R™ group)

wherein R, R" and R'? are each independently selected from the
group consisting of H, F, Cl, C4-Cg alkyl, -CF3, -CHF2, -CH2F,
10 1 -OR2°, -OCFj3, -OCHF», heteroaryl, and heteroaryl substituted
with (R*);;
R' and R? are each independently selected from the group consisting of
H, C4-Cs alkyl and hydroxy(C+-Csalkyl)-; or R' and R?, together
with the carbon atom to which they are both attached, form a
15 -C(=0)- group;
R? is selected from the group consisting of H and C+-Cg alkyl,



whereint is from1l to 4, X4 is selected fromthe group consisting 5 of:
-0-, -S- and-NR20-, and R20, R30, R31, R45 and n8 are as defined for
formul a (WD;030f$376 and R7, together with the carbon at omprca/ushs/cts3s hey are
both attached, forma 4- to 7-nenbered ring selected fromthe group
consisting of: 0 O HN HNANH HN A NH HNVVANH )t O H N NNH HN o o and CH3
0 CH3 10 whereint is froml to 4; or (g) R6 and R7, together wth the
carbon atomto which they are both attagped, forma 4- to 7-nenbered ring

selected fromthe group consisti ng of V\D 03/ 078376 PCT/ US03/07633 33 o O
0 HN HNANH HNANH \ 6_+0 @ N~NH and CH3 \-HO CH3 whereint is from
| to 4; and (8) XI gnddﬁ He e_qqhzodependently selected from the group consisting of

H, -OH, C4-Cs alkyl and halogen; or R* and R®, together with the
carbon atom to which they are both attached, form a -C(=0)-
group; and
R® and R are each independently selected from the group consisting of
H, -OH, C+-Cs alkyl and halogen; or R® and Rg, together with the
carbon atom to which they are both attached, form a -C(=0)-
group.
Another preferred embodiment of the invention is directed to a compound of
10 formula (I) having formula (la):

Ar??
H A" H
. o R
\H R2a
R® H
R" H
(1a)

or pharmaceutically acceptable salts or solvates thereof, wherein:
Ar'?is represented by the following formula:

R10

15 R12

wherein R", R" and R" are each independently selected from the group consisting

of H, halogen, -OH, -O(C+-Cs)alkyl, C1-Csalkyl and -CF3 (preferably R', R and R"2
are each H);

Ar¥ is represented by the following formula:

R10

20 R12



Art and Ar2 are each independently represented by the formula: RI0O R11 5
R12 (i.e., ARl and Are are the sane or different RL0 Rl11 R12 group)
wher ei n RY0,03R1B7@nd R12 are each independently sel ected PCarmsosers3group
consisting of H F, d, Cl1-C6 al kyl, -CF3, -CHF2, -CH2F, 10 -OR20, -COCF3,
-OCHF2, heteroaryl, and heteroaryl substituted with (R21)r; Rl and R2 are
each independently selected fromthe group consisting of H Cl-C6 al kyl
and hydroxy(Cl-Cal kyl)-; or Rl and Rz, éoget her with the carbon atomto
whi ch they are both attached, forma 150’ C(=0) - group; R3 is selected from
t he group consi sti ng of Hand Cl-C6 al kyl ; WO 03/078376 PCT/ US03/07633 34
R4 and Reharem RHGR' @dﬂﬁ%ﬁ@emdemidentlgeéefemeﬂ froen meogrpupmwrssttmgg)fbf H,

(o i ot e B o e Ve aaked -OFbr AWASrSE By g BEpe b reweaNR o are

each '”W“bw R, C@FQ t:Hlﬂp Iqupgrmarqm@rg ﬂg)Gl-lez,HOCl-gFt, Cl- 06
al kyl an ogen,; R8”an , ether wt carbon atomto which
they ar eOﬁH‘tliCEﬁ.h@&fearyliandrh@tef@w%%%mﬂﬁﬁ W'ﬂhﬂ?%érwl?ﬁr@frb‘?ﬁ‘% Renmbodi nent

of 1 e 'n\ﬁe?%ue% ‘?\dgbeﬁaéﬁﬂ/ é&e@teﬁoé%oﬁmlsois défﬂmécoofo?%ﬁwlﬁlé)(l)r(%f&%bly

for
R R' and R'? are each independently selected from the group consisting of H,

halogen, -OH, -O(C+-Cg)alkyl, C1-Cgalkyl and -CF3);
R' and R* are each independently selected from the group consisting of H,
C4-Cs alkyl and hydroxy(C4-Csalkyl)-; and
10 R® and R are as defined for formula (1).
R®is -NR'®R"®, and R’ is selected from the group consisting of H, C1-Cg alky!
(e.g., -CHa, -CH,CHs, -CH2CH2CHs, -CH2CH>CH>CH3, and)-CH>CH,CHCH>CHa),
-C(O)NR™R® and -C(0)OR?, wherein R"®, R'® and R*® are as defined for formula (1).
More preferably, R® is -NHa, and R is selected from the group consisting of H, -CHs,
15  -CH,CHs, -CH2CH>CHa, -CH2CH2CH2CHj3, -CH2CH,CH2CH2CHa, -C(O)NHz,
-C(O)NHCH3, -C(O)N(CHj3)2 and -C(O)OH. In another preferred embodiment, R® and
R7, together with the carbon atom to which they are both attached, form a 4- to 7-
membered ring, and preferably a 4- to 7- membered ring having 0 to 2 heteroatoms,
said ring being as defined for formula (I). More preferably, the 4- to 7-membered ring
20 is selected from the group consisting of:
(R*)ng

RY—N” NH and N7 °NH



HAIl aHRa Rea R HH R7 H (la) or pharnmaceutically acceptable salts
or solvates thereof, wherein: Aria is represented by the follow ng

formul a: Wbe3RIfB76 15 R12 wherein R10, R11 and R12 are eaclecCirrseperndent |y
selected fromthe group consisting of H, halogen, -CH -Q(G -C6)alkyl,

Cl- Ceal kyl and -CF3 (preferably R10, R11 and R12 are each H); Area is
represented by the followwng formula: R o Rl1 20 R12 WO 03/078376

PCT/ US03/ 07633 35 wherein R10, R11 and:?é?12 are independently selected from
the group consisting of: H, Cl-C6 al kyl; C3-C3 cycl oal kyl, -OR20 (wherein
R20 is as defined for forrmula (1)), halogen, -CN, -NO2, -CF3, -CHF2,

- CH2F, -vaheirst is-felA3) to 40HE, selautet from Heoprorssonsistingoeft y0-, -8ndnd

h I bst i b (aR21),r  wh [ | [
mdepend iR 5 2 Bob 88 "aha - Bor 2 e g Srdierer T £ Mot Reekfuy:
R10, Rllhand t&72mingberad ingnd eeritienirom &@@@uPcbdnlswmnghﬁ: group consisting
of H, halogen, -OH -Q(Cl-C6)alkyl, Cl-Co6alkyl and -CF3); Rla and Rea are

each i ndependently | ected fromthe group cgnsisting of H Cl-C6 al kyl
and hydr oxy(Cl-C3al Kyl )-; and R6 and R7 g as defined fqr fornmula (I).
) HN” “NH AN™ “NH
t

bR P

7 kU 7

O
NN

WA N

5 ,
wherein t is 1 to 4. Still more preferably the ring is selected from the group consisting
of:

0 @ 0

HNE ) HNJLNH HNJLNH HN N
B A G

T, ’—L% LL».L \ ‘LLL \

o}
PN N,

ﬂ and

1‘51 ILLL CHs
O CHs

10 ’

wherein tis 1 to 4.
Representative compounds of the invention include, but are not limited to, the
compounds in Table 1. In the structures in Table I, “Me” represents methyl.



R6 is -NR15R16, and R7 is selected fromthe group consisting of H Cl-C6
al kyl (e.g., -CH3, -CH2CH3, -CH2CH2CH3, - CH2CH2CH2CH3,

and) - CH2GMR@OBIAGH2CH3) , - C(O) NR15R16 and - C(O) OR20, wher eiPaTRKB3/01836 and
R20 are as defined for fornmula (I). Mre preferably, R6 is -NH2, and R7 is
selected fromthe group consisting of H -CH3, 15 -CH2CH3, -CH2CH2CH3,

- CH2CH2CH2CH3, - CH2CH2CH2CH2CH3, -C(O NH2, -C(O NHCH3, -C(O N(CH3)2 and
-C(OOH. In another preferred enbodi ne R6 and R7, together with the
carbon atomto which they are both attached, forma 4- to 7- menbered ring,
and preferably a 4- to 7- nenbered ring having O to 2 heteroatons, said
ring being as defined for fornmula (1)IABbEd preferably, the 4- to
7-menbered ring 20 is selected fromthe group consisting of: (R45)n8 OO
(R456 R20-N X4 20-N A/ RRO-NA X4 RR31t Rao R30 R31 R30 R20- NNH and

NJ NH O O WO Q370 75 PCT7 U303/ 07633 ntis firoml to 4, X4 is
sel ect ed fromthgﬁgbl“,ﬂp sisting nf'Sﬁ&&\?@h nd NR?0-, and R20, R30,
R31, R45 and n§ are asjgdefined for formula (1). Mst preflerably the 4- to

7-menbered ring is selected frjomthe group colps'?ting of f; O O HN HNANH HN A
NH HN'\ NH t \[-HO1 7 7 OH o
Na®
< 0] F
F
F

1b
FLF
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o F
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N N:~NNHHNOand O "2 O\HCH3 H3 C 5 whereint is | to 4. Still
nore preferably the ring is selected fromthe group consisting of: o O HN
HNANH HN WHB oBfira3iiH )t \-KO 1 1 1 f 0 N~NH HNAO \-KO ane@CCH303/@766H3 10
whereint is 1 to 4. Representative conpounds of the invention include, but
are not limted to, the conpounds in Table |I. In the structures in Table
I, "Me" represents nethyl. WO 03/078376 PCT/US03/07633 37 TABLE | EXAVPLE
STRUCTURE l1la F OFF dCd tCdl OF
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OF F CH3F 14 oHN HN/ FFF HNOF YF CH3 F 15a 03 CH 3 zzz1l/
CH3 NH-3 H3F F HCH3 F W 03/078376 PCT/US03/07633 42 15b oFI C cH3
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16a CH3 H2NCH3 F pFF HNF F CH3F16bCH3 C H2 NH3p FFFFH
|l F F / CH3 F17a F HN,, F AIF F WO 03/078376 PCT/US03/07633 43 17b
F AF HN WO 03/078376 PCT/US03/07633
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FF18 F FF H2N<,,, CH3 F F CH3 F 19 N O CF3 H2N CF3 20 OF F CH3
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22a HF O\ ONFFOFF F22boHFFF yO NFF [/ F W 03/078376
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25 CH3 FHNFF / HZNF F F WO 03/078376 PCT/US03/07633 46 26a F F OH
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CF3 HNI" CF3 40 ON o CF3 HNC, CF3 WO 03/078376 PCT/US03/07633 50 41
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Ni, 0''~/O\ CF3 WD 03/078376 PCT/US03/07633 51 45 M NOI N~ CF3 ~/0O\
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CF3 50 HCF3 HNi, OCF3 51 0 Ne CF3 HNOCF3 52 ONe OCF3 HN CF3 WO
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0O CF3 HN CF3 Preferred conpounds of the invention are conpounds of

Exanples 7, 8a, 8b, 9c,

26b, 27-3®p 03978348- 54, 57, 63b,
conpounds of the invention are conpounds of Exanples 11 a,

27-29, 39, 43, 44-50 in Table

Table |I. 10 ASSAY The in vitr
t he conpounds havi ng

the forrmulas (1)
various procedures known in the art,

l.
11 a, 11 b, 12b, 27,
o and in %%vo NK1, NK2 and

such as a test for

10a, 11 a, 11 b, 12a, 12b, 14, 16b, 17a, 17b, 18,
5 and 64 in Table 1. Mr ecpresheoTessl

11 b, 12a, 12b,

Even nore preferred conpounds of the
i nvention are conpounds of Exanples

28, 46 and 49 in
NK3 activities of

d (la) can be determ ned by

their ability to

inhibit the activity of the NKL agoni st Substance P. 15 The percent

i nhi bition of rfeurokini,n agon

o

st activity is the differe

ce bet ween the

percent of maxijmum specific bijnding 'MSB") and 100% The¢ percent of MSB is
defined by the|foll ow ng equat|i on, rein "dpm' represents
"disintegrations per mnute":] % MSR = {'dpm of gghknown) (dpm of
nonspeci fic binding) X 100 (dpm of HN,0 i - (dpm of nonspecific
bi ndi ng) 20 The concentration [at whic having|{the forrmula (I) or
(la) produces 50% inhibition [of bindiyg i sed tofdeterm ne an
inhibition congtant ("K;") usijng t hg—4Chang Prusof?aequation. The K; val ues
can be determined followi ng the prd Ruth|A. et al.,
"Correl ati on off Neurokinin (NK) 1 gpt or Cccupancy in Gerbil Striatum
wi th WO 03/078376 PCT/US03/07633 57 Behavioral Effects of NK1
Ant agoni sts", J Pharngﬁpl Exp [Ther, 2002, 301:536-542,

NH,

é”h/o CF,

63a
o}
NH
CFsy
E”//O CFs
63b
o)
NH
CF,
é'”//o CFs




t he di sclosure of which is incorporated herein by reference thereto. In
vivo activity may be neasured by inhibition of an agoni st-induced foot

t appi ng iwoa3mes3é | , as described in Science, 281, 1640- 1#23/(Sa90833 t he

di sclosure of 5 which is incorporated herein by reference thereto. The
conpounds of Exanples 1 a, 1 b, 2-7, 8a, 8b, 9a, 9b, 9c, 10a, 1 o, 11 a,
11 b, 12a, 12b, 13, 14, 15a, 15b, 16a, 16b, 17a, 17b, 18-20, 21 a, 21 b,
22a, 22b, 23a, 23b, 24, 25, 26a, 26b, -62, 63a, 63b, and 64 in Table I
had a K; in the range of 0.02 to 93.2 M 10 The conpounds of Exanples 7,
8a, 8b, 9c, 1 Ca, 11 a, 11 b, 12a, 12b, 14, 16b, 17a, 17b, 18, 26b, 27-36,
39, 43-54, 57, 63b, and 64 in Table | had a K; in the range of 0.02 to
5.32. n M. The conpoug%s of Exanples 11 a, 11 b, 12a, 12p, 27-29, 39, 43,
and 44-50 in Table | “had a K| in éhe range of 0 11 to 5/32 nM 15 The
conpounds of anples 11 a, 11 in Table | had a
K; in the range of 0.13 to 1.7 bl e 49 had a K; of
0.2 nM Conpounds havi ng the f bf f ecti ve

ant agoni sts of [the NK1 recept 5 endogenous

agoni st, Substance P, at the | herefore, can- be
useful in treating conditions|cause agg avated by the activity of said
recept or Conpounds having the|for x5 (1) or (la) have a number of
utilities. For| instance, the|inventive conpounds can be|useful as

ant agoni sts of meurokinin receptors, particularly, NK1 receptors in a
mammal , such as a human. As such, they 25 may be useful in treatin agd
preventing orreferreheemppuady & tha W@ntlﬁamppmouo% e XA %?ll_/nﬁg) 6

di sease h 1Gal 1di d t dhge [
patientsﬁﬁquea §T¥§hgk2?ﬂggt%gh?QBTﬁ¢§fﬁ§¥gﬁéggsrgggprg?o?§ fggéggg

(e. g5 cdrid®d én Thbled. di sease, bronchitis, pneunpnia, asthma, allergy, cough

d bronch | t e. g. t i 580 S)
ki n di sor derdo(LpBemey SRMPoYFLe S 368 TR AT GiERrfiss e, ©
opht hal m{ipgigahofi sprdeBs, 48; H4-50riAtTabél.s, ocul ar hypertensi on and -

cataracts), central nervous system conditions, such as de f0|1:]
Even more preferred compounds of the invention are comp un s of Examples

11a, 11b, 12b, 27, 28, 46 and 49 in Table I.

10
ASSAY
The in vitro and in vivo NKj, NK2 and NKj activities of the compounds having
the formulas (1) and (la) can be determined by various procedures known in the art,
such as a test for their ability to inhibit the activity of the NK; agonist Substance P.
15  The percent inhibition of neurokinin agonist activity is the difference between the
percent of maximum specific binding ("MSB") and 100%. The percent of MSB is
defined by the following equation, wherein "dpm" represents "disintegrations per
minute":

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

% MSB = X 100

20 The concentration at which a compound having the formula (1) or (Ia) produces 50%
inhibition of binding is then used to determine an inhibition constant ("Ki") using the
Chang-Prusoff equation.

The K; values can be determined following the procedure of Duffy, Ruth A. et
al., “Correlation of Neurokinin (NK) 1 Receptor Occupancy in Gerbil Striatum with



WO 03/078376 PCT/US03/07633 58 (e.g., neurotic depression), anxieties
(e.g., general anxiety, social anxiety and panic anxiety disorders),

phobi as (wog@3/0780€i al phobi a), and bi pol ar di sorder, addi ®Crarns3/(m»33). ,

al cohol dependence and psychoacti ve substance abuse), epilepsy,

noci ception, psychosis, schizophrenia, Al zheiner's disease, Al Ds rel ated
denentia, Towne's 5 disease, stress related disorders (e.g., post tramautic
stress di sorder), obsessive / conpulsi%f di sorders, eating disorders
(e.g., bulem a, anorexia nervosa and binge eating), sleep disorders,

mani a, prenmenstrual syndronme, gastrointestinal disorders (e.g., irritable
bowel syBehiavieral Effebis of NIK$@agagomiels’td Bhaemdcafog Sher, 2002y 38t1586e4 %,

fibrosing djsorders 0., pulnonary, fibrosis obesji t Type |1 diabetes,
pain r eItB? CE@SLHP&;&@E&% is(lgpgrgorﬂ{gy%%rﬁg‘gzgy E%IEFF%?%hFE‘?tSi nes, neuropat hic
pai n, post - op|nAd HEHRE May beNfeasurea vy iPRibticry 6080 agshistndutedrfoend
genitourinary disorders (e interstitial cystitis and urinary

i ncont i rtenp'@p,in@n@enbﬂua%d.e'sgriit&Cbima-Sci?ﬂC@,r&,ﬂ 1885 CBiRumeJiselasyye of
eful in.t i i e foll ow [ . 0.,

ety dakhIE PR hEEIbY drerie fore 00! SR, T e | C

respiratory dfisessemoliadg.of Exaugiigs 1depb ez 8a, 8bnSa,«dly,95H0b; #0b.ath,

bi pol ar dj sord | cohol d hoagct | t b
oe capt U 128 a7bntde o4, o B0pipen1eb: L oD, nbrad i 2B adruts. 23a.
obsessi vedic opYlshEs, 9615 P76, 638UWIishd @NA TAbI NIV KR iraihé rahgeof @02 ng,

sl eep disorders, mania, prenenstrual syndrone, gastrointestinal disorders,
obesi ty,toR23.20n& at ed di sorders, bladder 20 disorders, genitourinary

O S dofter s ancrRgSfiboyhBsRAEGRILIES 7, BISSE MR ABA i B o4 hotl auubes (1)

and séase Stat'es related to microvascul ar
| eakage #ral 1MbcUs, 86by 2T-36n 39C4BEdq BN 6B, and64 dofpblentkadt Kitie thentangs on
are espefgi %Zlé u:géflf in the treatnent and prevention of asthma, enesis,
nausea, © ﬁ e 8M-anxi eties, cough and pain related disorders, nore

especially, efRscémpotddIES@FhSIBs 138X €by1 240 2002gH29,139, adobhd44a5pact |
the invention relates to pharnmaceutical conpositions conprising at |east

one conpbablg |(hadg Ki riberranghcdd- tbimaddM. preferably, one conpound)
reprgsented by, he, f o) Mk Exanible 13k, #16, #b,| £ Y8, 28R4 RTaME! 1GRd X-

K; in the range of 0.13 to 1.78 nM.
The compound of Example 49 had a K; of 0.2 nM.
Compounds having the formula (1) or (la) can be effective antagonists of the
NK; receptor, and of an effect of its endogenous agonist, Substance P, at the NK;
20 receptor site, and therefore, can be useful in treating conditions caused or aggravated
by the activity of said receptor
Compounds having the formulas (1) or (la) have a number of utilities. For
instance, the inventive compounds can be useful as antagonists of neurokinin
receptors, particularly, NK; receptors in a mammal, such as a human. As such, they
25 may be useful in treating and preventing one or more of a variety of mammalian
(human and animal) disease states (physiological disorders, symptoms and diseases)
in a patient in need of such treatment, for instance, respiratory diseases (e.g., chronic
lung disease, bronchitis, pneumonia, asthma, allergy, cough and bronchospasm),
inflammatory diseases (e.g., arthritis and psoriasis), skin disorders (e.g., atopic
30 dermatitis and contact dermatitis), ophthalmalogical disorders (e.g., retinitis, ocular

hypertension and cataracts), central nervous system conditions, such as depressions



accept abl e excipient/carrier. The invention also relates to the use of such
30 pharnmaceutical conpositions in the treatnent of mammalian (e.g., hunman)
di sease wpaBms37euch as those |isted above. WO 03/ 078376 PRTN/SUBOBLD 7633
59 In still another aspect of the invention, a nmethod is provided for
antagoni zing an effect of a Substance P at a neurokinin-1 receptor site or
for the bl ockade of one or nore neurokinin 1 receptors in a mammal (i.e

a patient, e.g., a human) in need of gh treatment, conprising

adm nistering to the manmal an effective anmount of at 5 least one (e.g

one) conpound having the formula (1) or (la). In another enbodi ment of the
i nvent i ofa.g.aneefdtieatdpression) rEnxatiesrie. goy gerweral leettyheomal/armmetyeand(nanw

t t mb h
or o ant AN RS nEEAPES R A ROl pEd b sPBRY Atk B.g)
gepi r O”Ealéﬁggl ddegb?wehea%dwﬁémbbggt@@bstéﬁ@b 8BS0 epNEpdye n@cscepﬁéﬁlz odone

10 hydroch Serzone eat depressi on ‘and/ or anxiety.
U.S. 6, 1;1§yc$assns (salmeophwwa;mlzbelmar@rqj@@@ﬁeed\lDéﬁ@tate%ylemwﬁeﬁewnﬁl%reto

di scI a_met hod f r th
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dlscloses a ne rtreatin w th a conbination therapy of a
NK1 r ecepheof & fodiomiirsg mmmhasmg ht\rman) disease states in a patient in need of
15  such treatment: respiratory diseases (e.g., cough), depression, anxiety, phobia, and
bipolar disorder, alcohol dependence, psychoactive substance abuse, nociception,
psychosis, schizophrenia, stress related disorders, obsessive/compulsive disorder,
bulemia, anorexia nervosa and binge eating, sleep disorders, mania, premenstrual
syndrome, gastrointestinal disorders, obesity, pain related disorders, bladder
20 disorders, genitourinary disorders and nausea. In particular, the compounds having
the formulas (1) and (la) are useful for treating disease states related to microvascular
leakage and mucus secretion. Consequently, the compounds of the invention are
especially useful in the treatment and prevention of asthma, emesis, nausea,
depressions, anxieties, cough and pain related disorders, more especially, emesis,
25 depression, anxiety and cough.

In another aspect, the invention relates to pharmaceutical compositions
comprising at least one ct)mpound (e.g., one to three compounds, preferably, one
compound) represented by the formula (1) or (la) and at least one pharmaceutically-
acceptable excipient/carrier. The invention also relates to the use of such

30 pharmaceutical compositions in the treatment of mammalian (e.g., human) disease

states, such as those listed above.



i nventive conmpound(s) having the formula (1) or (la) can be comnbined
together with an SSRI(s) in a single pharmaceutical conposition, or it can
be adm niwoasem37ei mul t aneously, concurrently or sequenti @Ciryuses/ots3an SSRI .
This conbination may be wuseful in the treatnent and prevention of obesity
or another of the above-identified 30 hunan and ani mal disease states. In
particular, an effective ambunt of at |east one (e.g., one) conpound
having the formula (1) or (la), alone ol together with an effective WO
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of treatthBGofiBRISYI) and/or (1a) to treat depression and/or anxiety dlsease statesin a
mammal, preferably, a human.
In still another embodiment of the invention, an effective amount of one or
more (e.g., one) of the inventive NK; receptor antagonists may be combined with an
20 effective amount of one or more (e.g., one) selective serotonin reuptake inhibitors
| (“SSRIs”) to treat a variety of mammalian disease states, such as those described
above. SSRIs alter the synaptic availability of serotonin through their inhibition of
presynaptic reaccumulation of neuronally released serotonin. U.S. 6,162,805 (2000),
which is incorporated herein by reference thereto, discloses a method for treating
25  obesity with a combination therapy of a NK receptor antagonist and an SSRI. An
inventive compound(s) having the formula (1) or (la) can be combined together with
an SSRI(s) in a single pharmaceutical composition, or it can be administered
simultaneously, concurrently or sequentially with an SSRI. This combination may be
useful in the treatment and prevention of obesity or another of the above-identified
30 human and animal disease states. In particular, an effective amount of at least one
(e.g., one) compound having the formula (I) or (la), alone or together with an effective



depression, anxiety and/or cough, the nethod conprising adm nistering to a
patient in need of such treatment an effective anmount of at |east one
(e.g., omwp oBKIs3recept or 25 antagoni st havi ng the fornul apPCrjusesoieBa) in
combi nation with at |east one (e.g., one) SSRI, such as one of those
descri bed above. When an inventive NK1 receptor antagonist is conbined
with an SSRI for adm nistration to a patient in need of such treatnent,
the two active ingredients can be adm nigyg ered sinultaneously,
consecutively (one after the other within a relatively short period of
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Another aspect of the invention relates to a method of treating the above identified
mammalian (e.g., human) disease states, the method comprising administering to a
patient in need of such treatment an effective amount of a pharmaceutical
composition comprising at least one (e.g., one) NK; receptor antagonist having the
20  formula (1) or (la) in combination with at least one (e.g., one) SSRI, such as one of
those recited above, and at least one pharmaceutically-acceptable excipient/carrier.
In a preferred aspect, the invention relates to a method of treating emesis,
depression, anxiety and/or cough, the method comprising administering to a patient in
need of such treatment an effective amount of at least one (e.g., one) NK; receptor
25  antagonist having the formula (1) or (1a) in combination with at least one (e.g., one)
SSRI, such as one of those described above. When an inventive NK1 receptor
antagonist is combined with an SSRI for administration to a patient in need of such
treatment, the two active ingredients can be administered simultaneously,
consecutively (one after the other within a relatively short period of time), or
30 sequentially (first one and then the other over a period of time). In general, when the
two active ingredients are administered consecutively or sequentially, the inventive



20 Preferable therapeutic agents for conbination therapy w th conpounds of
the invention are the follow ng: prostanoids, such as prostaglandin EI;
a- adr eneryoos/oagoni sts, such as phentol am ne nesyl ate; dopamiuses/oweept or
agoni sts, such as aponorphine; angiotensin Il antagonists, such as

| osartan, irbesartan, valsartan and candesartan; ETA antagonists, such as
bosentan and ABT-627; serotonin 5-HT3 25 receptor antagonists, such as
ondansetron; and gl ucocorticoids, such gs dexanethasone. In preferred
enbodi nents of the invention, the inventive conpounds can be conbi ned
with: other types of NKL receptor antagonists, SSRI's, dopani ne receptor
agoni st S\IKﬁlfﬁc:@bﬁfrl antagdiist isepryieablig rdagnisieres, beferetheradmiBistetion afdébept or
agoni st n00|cept|n receptor agonists, glucocorticoids and/or inhibitors
of 30|ﬂ§ drug resi stance protein 5. A preferred enbodi nent of the
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! n‘ A1\ rrclarc]:gp?or angcia&dms%s (e. gg Shdansetron (e.g., ondansetron hydrochloride, e.g.,
Zolfran ®), palonosetron and granisetron (e.g., granisetron hydrochloride, e.g.,

Kytril ®)), serotonin 5-HTz. receptor agonists, nociceptin receptor agonists,
glucocorticoids (e.g., dexamethasone), rho kinase inhibitors, potassium channel
modulators and/or inhibitors of multi-drug resistance protein 5.

20 Preferable therapeutic agents for combination therapy with compounds of the
invention are the following: prostanoids, such as prostaglandin E1; a-adrenergic
agonists, such as phentolamine mesylate; dopamine receptor agonists, such as
apomorphine; angiotensin |l antagonists, such as losartan, irbesartan, valsartan and
candesartan; ETa antagonists, such as bosentan and ABT-627; serotonin 5-HTj

25  receptor antagonists, such as ondansetron; and glucocorticoids, such as
dexamethasone. In preferred embodiments of the invention, the inventive
compounds can be combined with: other types of NK4 receptor antagonists, SSRlIs,
dopamine receptor agonists, serotonin 5-HTj; receptor antagonists, serotonin 5-HTy
receptor agonists, nociceptin receptor agonists, glucocorticoids and/or inhibitors of

30 multi-drug resistance protein 5. A preferred embodiment of the invention is directed
to a combination therapy comprising the administration to a patient of an effective



The Science and Practice of Pharnmacy, 20th Edition, (2000), Lippincott
Wllianms & WlIlkins, Baltinore, MD. Liquid form preparations include

sol uti onswosnepsnei ons and emrul sions. As an 20 exanpl e negThsosrernss oned
water or water-propylene glycol solutions for parenteral injection or
addi tion of sweeteners and opacifiers for oral solutions, suspensions and
enul sions. Liquid formpreparations may al so include solutions for
intranasal admnistration. Aerosol pr rations suitable for inhalation
may include solutions and solids in 2 owder form which may be in
conbination with a pharnmaceutically acceptable carrier, such as an inert
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fr o apRebieH T epa BB abe hyNesty kBt sl Bt PRpSueSy 0y
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enproye abrg%}{ 5 t% a\llﬁaordt%% gee cgrq{j é&ﬁze%ﬁ&?edﬁé‘rﬁ. 'Siitible rsTgch} 2arriers are known in the
art, e.g. magnesium carbonate, magnesium stearate, talc, sugar or lactose. Tablets,
powders, cachets and capsules can be used as solid dosage forms suitable for oral
15  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.
Liquid form preparations include solutions, suspensions and emulsions. As an
20 example may be mentioned water or water-propylene glycol solutions for parenteral
injection or addition of sweeteners and opacifiers for oral solutions, suspensions and
emulsions. Liquid form preparations may also include solutions for intranasal
administration.

Aerosol preparations suitable for inhalation may include solutions and solids in

25  powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.

Also included are solid form preparations which are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

30 The compounds of the invention may also be deliverable transdermally. The

transdermal compositions can take the form of creams, lotions, aerosols and/or



of the patient and the severity of the condition being treated.

Determ nation of the 15 proper dosage reginen for a particular situation is
wi t hi n t woakiob$376 n the art. For convenience, the total @aTlgsosiomagye nay
be divided and administered in portions during the day as required. The
anount and frequency of adm nistration of the conpounds of the invention
and/ or the pharmaceutically acceptable salts thereof will be regul ated
according to 20 the judgnment of the at tﬁdi ng clinician considering such
factors as age, condition and size of e patient as well as severity of
the synptons being treated. A typical recommended daily dosage reginen for
oral admsmilsionatdrencarabe irrdigded mantrainsdermal. tcihngf dhey matridabolesepadotypg/ day,
in tw to four di vi_de% .doses.. The .pharmaceuti cal conpositions of the
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treat ed. Dei_te,m' nation of the proper dosage reginen for a particular
si tuat i APREHPEhin the skill of the art. For convenience, the total daily

dosage may bergi )éb%ﬂdé@é’?él@mﬁl&ﬁoﬁm Hevaid dependinyLipoy thbeeglireraents
requi red. Upon I nprovenent of a patient's condition, 10 nmi nt enance dose
of a comgfdhadatieonpodithe saveity obHs rarditien @?'%@%Weﬁ?‘?tﬁﬁnwon of the
15  proper dosage regimen for a particular situation is within the skill in the art. For
convenience, the total daily dosage may be divided and administered in portions
during the day as required.
The amount and frequency of administration of the compounds of the invention
and/or the pharmaceutically acceptable salts thereof will be regulated according to
20 the judgment of the attending clinician considering such factors as age, condition and
size of the patient as well as severity of the symptoms being treated. A typical
recommended daily dosage regimen for oral administration can range from about
0.02 mg/day to about 2000 mg/day, in two to four divided doses.
The pharmaceutical compositions of the invention may be administered from
25 about 1 to about 5 times per day, or alternatively, as a continuous infusion. Such
administration can be used as a chronic or acute therapy.
The quantity of NK4 receptor antagonist in combination with a selective
serotonin reuptake inhibitor (“SSRI") in a unit dose of preparation may be from about
10 to about 300 mg of NK; receptor antagonist combined with from about 10 to about
30 100 mg of SSRI. In another combination the quantity of NK4 receptor antagonist in
combination with a SSRI in a unit dose of preparation may be from about 50 to about



be adm nistered, if necessary. Subsequently, the dosage or frequency of
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fo the desired level, treatment should cease. Patients may, however, require
15  intermittent treatment on a long-term basis upon any recurrence of disease
symptoms.

Specific dosage and treatment regimens for any particular patient may be
varied and will depend upon a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health status, sex and diet of the

20 patient, the time of administration, the rate of excretion, the specific drug
combination, the severity and course of the symptoms being treated, the patient's
disposition to the condition being treated and the judgment of the treating physician.
Determination of the proper dosage regimen for a particular situation is within the skill
of the art.

25

Compounds having the formula (1) or (la) can be prepared using methods
known to those skilled in the art. Typical procedures are described below, although a
skilled artisan will recognize that other procedures may be applicable, and that the
procedures may be suitably modified to prepare the same or other compounds within

30 the scope of formula (1) or (1a).
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10  TASF is tris(dimethylamino)sulfur(trimethylsilyl)difluoride; and equiv is equivalents.
Compounds having the formula (1) or (la) may be generally prepared from the
corresponding ketone A1 (described in WO 01/44200, which is incorporated herein by
reference thereto) as shown under the following conditions:
wherein:
15 A AR X', R" through R® and R through R* are as defined for formula (1);
R* and R® are independently selected from the group consisting of -H and —C;
R® and R’, together with the carbon atom to which they are both attached, form
a —C(=0) group; and
R® and R%are each —H.
20 Wittig olefination of ketone A1 with the methyltriphenylphosphonium bromide
and a suitable base, such as sodium amide or n-butyllithium, in THF provides alkene
A2. Cycloaddition of the alkene with dichloroketene, which is generated in situ with
trichloroacetylchloride and zinc-copper couple, in a suitable solvent, such as diethyl
ether or ethylene glycol dimethyl ether (‘DME”), affords dichlorocyclobutanone A3.
25  The ketene may also be prepared in situ with dichloroacetylchloride, triethylamine,
and a suitable solvent such as hexane. Additionally, the zinc-copper couple can be
replaced with zinc dust when the cycloaddition is performed using ultrasound.
Reduction of the dichlorides using a suitable reducing agent, such as sodium iodide

and zinc dust in acetic acid gives cyclobutanone A4.
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For derivatives where R through R®, R®, and R® are equal to hydrogen an
5 alternative cyclobutane synthesis can be utilized. Deprotonation of the benzyl nitrile

A5 with sodium hydride in DMF is followed by the addition of 3-chloro-2-chloromethyl-
1-propene to afford cyclobutare A6. Reduction of the nitrile preferably with DiBAL-H
in THF yields the aldehyde A7. Additional methods for the reduction of the nitrile are
with Raney nickel and sodium hypophosphate in aqueous acetic acid—pyridine or

10  formic acid and with other hydride reducing agents such as LiAlH, and NaAlHa.
Those skilled in the art will recognize that the aldehyde can be converted to an
alcohol (Q = OH) by reduction with a hydride reducing agent, a sulfide (Q = SH) by
standard alkylation methods from the alcohol, or the amine (Q = NH) by reductive
amination. Alkylation of A8 with an electrophile containing the second aryl moiety,

15  Ar, further functionalizes the side chain to provide cyclobutane A9. Ozonolysis of the
alkene in dichloromethane is the method of choice for the formation of ketone A10.
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t hrough wepsotssnati on with a suitabl e base, such as LDA ®CTHIND®633 ol | owed
by the addition of an electrophile to provide the substituted

cycl obut anone All. Appropriate 5 electrophiles can be, but are not limted,
to al kyl halides, peroxide reagents, trisylazide, and disulfides. Those
skilled in the art can el aborate these ?eri vatives to prepare conpounds,
where R4, R5, R8, and R9 are independerﬁS ly selected fromH, Cl- C6 al kyl,
-OR20, -0 C(O NR15R16, -NR15R16, -NR15802R17 -NR 15COR14, NRI4CONR15R16,

or -SR20; or R4 and R5 togeth are =0 or R||13 O OE O R4 x1 Rz bad
x1 Rz Standard R5 xaH, Bar Arel € rothédeanunctl al i zatigard Rl Arz Ar
r Rs Rl A& R¥R Az AZ E re%}esents nts attach t AbtdctbRiiz -S
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Al2 to the reported functi onaIA6groups represefited in R6 and? T8 Bay Yequire
certain additional protection and deprotection steps. Accordin®fly, the
order of synthetic operatjons may 15 be diffgfent in order to maintain

functi onal group conpatibl\lity with the orls)erat onal steps in the
synt hesi s. The8llswi ng ificati t n provi de conpounds
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- SC2R15, - %\3&”;9 up GUE &4l kgl ), -0-C(O) NRI5RE, DR 15R16, - SO2NRI5RIG,

- NRLI5SO2R17 jas el 15CTR14, 20 - NR 14CONR15R16 or one of the structures

bel ow. WO 03/&]“%391%651%{!2% %?ﬁ/ (())f7c%/?(’; obu?anone A4 may be performed through
deprotonation with a suitable base, such as LDA or KHMDS, followed by the addition
of an electrophile to provide the substituted cyclobutanone A11. Appropriate

5 electrophiles can be, but are not limited, to alkyl halides, peroxide reagents,

trisylazide, and disulfides. Those skilled in the art can elaborate these derivatives to
prepare compounds, where R*, R%, R®, and R® are independently selected from H, Cs- .
Cs alkyl, ~OR%, -O-C(O)NR™R"®, -NR"®R®, -NR'*SO,R", -NR'°COR™, -

NR™CONR'R®, or —-SR?; or R* and R® together are =0 or =NR™.

0
/4 R®. s
] N base X1 _R? Standard R i R2
1 X5< R®  “electrophile ) e Functionalization R?AH ?(
A ke R AP A ds R AP xR Ar?
Ad E represents attachment Al2
to-C, -0, -N, or -S
10 A1

To those skilled in the art, manipulation of the ketone moiety in A12 to the
reported functional groups represented in R® and R” may require certain additional
protection and deprotection steps. Accordingly, the order of synthetic operations may

15  be different in order to maintain functional group compatibility with the operational
steps in the synthesis.

The following modifications to ketone A12 can provide compounds of the type
A13 where R% is H, and R’ is either -OH, -O~(C4-Cs alkyl), -SO,R"®, -0-(C5-Cs
cycloalkyl), -O-C(O)NR™R'®, -NR™R™, -80,NR"R®, -NR"*SO,R"’, -NR™®COR",

20 -NR™CONR™R' or one of the structures below:
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al koxyl -am ne hy salt in pyridine as the solvent.
Pr ef &r erdulfahbynides as defined @bbdemﬂ e aequz@n%whaﬁﬁn%ndrm@w% nes in the

Pr esenC("\Preffera% y, rgcﬁuc%lvgcérgmatlon of ketone A12 with a primary or secondary amine and
sodium triacetoxyborohydride readily afford amines. Alternatively, reductive
aminations can be accomplished with sodium cyanoborohydride, sodium borohydride,
zinc/HCI, or BHs-pyridine as the reducing agent. Additional functionalization of the

10  amines by standard alkylation, acylation, sulfonylation, addition to isocyanates, or
coupling with an appropriate carboxylic acid to the above analogs can be recognized
by those skilled in the art.

(@] . . R7
R4 1. Hydride reduction or H R4
RE reductive amination RE
R5 X1 R2 - R5 X1 R2
RO 5< 2. Standard Methods R 5<
AI' R3 R1 Arz Al" R3 R1 Ar2
A12 A13

The synthesis of compounds where R® or R” together are =CH,, =NR™, or
15 =NR'® originates with ketone A12. Wittig olefination of A12 with
triphenylphosphonium bromide and n-butyllithium affords alkene A14. Oximes and
oxime ethers, A15, are readily obtained from the reaction of the ketone with a
hydroxyl- or alkoxyl-amine hydrochloride salt in pyridine as the solvent. Preferentially,
imines are formed from ketones and primary amines in the presence of catalytic acid,
20  such as para-toluenesulfonic acid, with the removal of water by a Dean-Stark

apparatus.
0 NR13 or15

R4 . R4 . R4
8 o d lamine R
R R5 ] 2 W|tt|g R R5 ] RZ Hy roxy: : R5 X1 R2
RO XXR - RO XX or Amine E RO 5(
Art s R A2 Art 18 R AR Addition Ar ks RY A
R

A14 A12 A15



20 such as para-toluenesul fonic acid, with the renoval of water by a

Dean- Stark apparatus. R4 Ra Wttig R a Hydroxylam ne kRO 0 kR NR13 s R R
R3 R1 Arewd oRio788re Addition Arl 3 Rl qr2 Al4 Al2 A15 WO @8T0R830B33

PCT/ US03/ 07633 69 In cases where R6 or R7 is not hydrogen, a quaternary
center may be generated fromketone Al2 to provide conmpound Al7 where R7
Is -(CH2)n6-J, where n6 is 0-5, Jis H -CF3, -CHF2, -CH2F, -C3-C8
cycloalkyl, and R6 is -OH, -O(Cl-C6 ajabyl), -0 (C3-C8 cycl oal kyl),
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Incorporation of an alkyl group in the R’ position of A12 to afford a tertiary
alcohol can be completed with the addition of a Grignard reagent to the ketone.
Organometallic reagents such as alkyllithiums and alkylzincs may also be employed

10  for this transformation. For —CF3 and -CHF> moieties where the organometallic
reagent cannot be generated the following protocol is applied. The method of choice
for introducing a trifluoromethyl group to a ketone is with trimethylsilyltrifluoromethane
(Ruppert's Reagent) and catalytic tetrabutylammonium fluoride in THF. Subsequent
addition of aqueous mild acid hydrolyzes the silylether to the desired carbinol A16. In

15  instances where acid sensitive functionality is present, basic hydrolysis with
potassium carbonate and methanol or TBAF in THF can be used. The difluoromethyl
group can be incorporated in a similar manner using
(difluoromethyl)phenyldimethylsilane and catalytic TASF or potassium fluoride in DMF
followed by mild acid hydrolysis. Functionalization of the alcohol A16 to ethers,

20 thioethers, sulfones, and sulfonamides can be performed with standard methods.

o) 7 R’
R4 oy R* fe R4
RB P 8 R
RS Nucleophilic R RS w1 R2 Standard RS
d xi_R? " > < > X!__R2
RAr1 X Addition RgAr1 A Functionalization Art X
Fa R A2 g R rs R A
A12 A16 A17

Additionally, the incorporation of alkyl groups, particularly -CH.F, could be
obtained through conversion of the ketone to an epoxide A18 with
dimethyloxosulfonium methylide or diazomethane. Nucleophilic addition to the

25  epoxide would provide an alternate route to tertiary alcohol derivative A16.



addi tion of aqueous mld acid hydrolyzes the silyletherto the desired

car bi nol Al6.

In 15 instances where acid sensitive functionality is

present, wWaIBo743y€lr ol ysis wi th potassi um carbonate and netrlkanso3/e1633BAF i n

THF can be used. The difl uoronet hyl

manner usi ng

group can be incorporated in a simlar
(di fluoronethyl)phenyl di met hyl sil ane and catal ytic TASF or

potassium fluoride in DW

followed by mld acid hydrolysis.

Functionali zati on of the al cohol

Al6 to

thers, 20 thioethers,

sul f ones,

and sul fonam des can be perforned with Z
R7 Ra Re R6 R5 X1 R2 Nucleophilic R8 R5

andard net hods.

0 R4 HO R~ Ra R6

X~ R2 Standard RO Rs 2 XuR R9

Addition Rs A2 Functionalization ArkfalsAre R3 Rl \Ar2 AreiRsRRs R 3 R-
Ar2 Al2 A6 7 Addi t i onglk Yae t heRR Eé)rat i ON \Qfcoliky! &

particularl%& ! GO [ u VT ST Oft¢ topge to
an epoxi de ' tt?(gi N bydnansosul T ahi U Lyl i dETGT di azotret RangX ,

Nucl eophilic addetTon"to the 25 epoxi de Roul d provi de an al ternBie rolte to

tertiary al coholAM8erivative A16. WO 03/

078376 PCT/ US03/ 07633 70‘¢

OO0 R

R4 R4 kRR4 80 R8 5 Sulfur ylide R8 Nucleophilic RR5 40 RO R X1 RZ or

RXF2Z Addition RArl X1 R-Z Art R3 R1L \Ar,

A12 A18 Al6 PPsglerentiallyl thg foymatienpfratquatersrnacenter af

D azonmet hane ,R3 RIArl R3 Rl ArZ
RapdRnivieraiR'i§ and

R7, wher
ni trone.
5

- 10

15

20

Srf,h%l?nsihﬁ, cORNBHRS Wi IHEES R ribh b HIE KERIMLSDS AfroRk. tifiket one to a

formation of the nitrone with N-hydroxylbenzylamine and subsequent addition of a
Grignard reagent generates the benzyl-protected hydroxylamine A19. Reduction to
the secondary amine with zinc dust in acetic acid affords the benzylamine, which can
be derivatized to nitrogen-containing analogs by the previously listed methods.
Those skilled in the art will recognize that an imine, iminium salt, or a chiral
sulfoxylimine is also a viable intermediate. Grignard reagents add to iminium salts,
however, when using a sulfoxylimine or imine, alkyllithiums are the reagents of
choice. The previously described chemistry to incorporate a —CF3 or ~CHF can be
applied to imines with the addition of trimethylsilylimidazole to the reaction and the

use of stoichiometric cesium fluoride.
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R® 1 2
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9
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Analogous to the chemistry described with epoxide A18, the -CHzF moiety,
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5
RO ) X1><R2
1
Ar R3 R1 Ar?

Al2

1. Zn, HOAc

2. Standard
Methods

i. BANH(OH)
ii. R"MgBr

along with other alkyl analogs, are accessible through an aziridine A20. Aziridination
of the alkene A8 can be accomplished with chloramine-T or (N-(p-
toluenesulfonyl)imino)-phenyliodinane. Nucleophilic addition to A20 followed by
further functionalization will provide the previously listed nitrogen-containing

derivatives.
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10 The above transformation of ketone A12 to a hydantoin may also be

accomplished through a stepwise process using the Strecker reaction. Initial
formation of an aminonitrile from ketone A12 is obtained with sodium cyanide, and a
suitably protected-primary amine, such as benzylamine, in methanol and acetic acid.
Preferential basic hydrolysis of the nitrile with hydrogen peroxide and sodium

15  hydroxide in ethanol provides the amino amide A23. Deprotection of the amine can
be performed by methods known to those skilled in the art. The addition of
triphosgene to the amino amide affords the spirocyclic hydantoin A21.

0 CONH, o] H
R* PgHN R# o
R ] 1. Strecker Reaction R% R2 1. Deprotection ';N R4
R%\1_R? 2 105 NaOH ——— > R .
R9Ar1 XXR 2. Hp02, NaOH Ri\ { 5LA.-2 2. triphosgene o R X15< R2
A12 Pg= protectmg group R3
A23 A21

The spirocyclic beta-lactam is synthesized from alkene A14 by a [2+2] addition
20  with N-chlorosulfonylisocyanate to afford lactam A24. Ring expansion of the beta- to
the gamma-lactam may be achieved through the following route where the lactam
nitrogen is protected preférably as the t-butyl carbamate. Opening of the imide
system with trimethylsilyldiazomethane, a safer alternative to diazomethane,
generates a diazoketone. Wolff rearrangement of the diazoketone is carried out
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by nethodsyknown to those skilled ijd the art. The addition o |phosgene
IDOH}\Ihgj%I §n51 de af?ﬁ‘&@%ﬁt‘@% sPicNQlyclsi ¢ hydanh@bm, AR - "N O R4
9 X$$t<l‘|£ 2. onc)zo B’HKF O 'Rngpr ot E%o&ﬁ%‘e‘arrangeml 51 R X _Rr?
1
Lo YA T R 3. TEA, CHoCly I r 2
Al4 A24 A25
Q
R';N R* LiAH,, AICI5 R':N R*
REy1  p2 ROyt g2
RS xR THF =0 x!_R
At T, R?<Ar2 At T R?<Ar2
A26 A27

An alternative method for the preparation of lactam A25 involves hydrolysis of

10 the hydantciin A 21 by protection of the hydantoin with Boc-anhydride and the
subsequent addition of lithium hydroxide solution to form the amino acid A28. An
alternate method for the basic hydrolysis of the hydantoin is with sodium hydroxide in
aqueous ethanol at elevated temperatures. Protection of the nitrogen as the fert-butyl
carbamate A29 followed by cyclization with triphosgene then affords the UNCA

15  derivative A30. Hydride reduction of the UNCA to the alcohol, preferably with lithium
borohydride, and subsequent oxidation to the aldehyde with the Swern protocol
generates Boc-amino aldehyde A31. Homologation of the aldehyde by aldol
condensation or preferably by Horner-Wadsworth-Emmons olefination provides ester
A32. Subsequent hydrogenation and removal of the Boc-protecting group with

20 trifluoroacetic acid will provide the desired lactam A25.



R5R X1° R2 R8 202, H NaOH FZAr R3 RAr2 2. triphosgene RArl1 R RArl1 R
R11 A~ 2. EtO R 3 XRAr2 Al2 Pg = protecting group R3 A23 A21 The

spi rocyclwo oberss7é actam i s synt hesi zed from al kene Al4 by raT[iZeR)76azidi ti on
20 with N-chlorosul fonylisocyanate to afford | actam A24. R ng expansi on of
the beta- to the gamma-|actam may be achi eved through the foll ow ng route
where the lactam nitrogen is protected preferably as the t-butyl
carbamate. Opening of the inmde syste ith trinmethylsilyldiazomethane, a
safer alternative to diazomethane, generates a di azoketone. Wl ff
rearrangenent of the diazoketone is carried out WO 03/078376 PCT/ US03/ 07633
72 phot ol ytbﬁ_’k}ly I n benzene or |n t Bgupr esence of a cat al gHC anount of
silver benzodte nd triethylam i H*HE Depr ot ect [ oﬁ°°d§l‘ * | act am
nitrogen wi th Rtn di c.lﬁ.ﬂﬂ;mst Qw des—{A2 ge txa M25. As

r epr esent ed Begia- kaditHh A2 6. A o, of a Iact aﬁq Cl ic

am ne derivafjpye X corrpl eted W't hRIBlRt hium 5 al um num hydi"*l de and

al um num trichl orﬁtsde o KFRO~ 1. N-Chbprosul fonyl BocN RaHY.fR4 RS

i socyanate, B20RaA®4 1. TMSCHN2, THF _ 5 XI R2 2. (Boc)ZO DMAP R5 XI RZ 2.
Wl ff Rearrangenent %,(;(lRZ 3 Rr2 RArl s RIAr 23[% TFA, CH2Cl 2 Are R3 R1

R A2 Al4 A24 A25 O UAIH4, AICl3 Ft%’cflfkil RO 5
triphosgene Bo;é\l R* 1. Reduction =5 Horner-Emmons
Art

RS, 4 2 2. Oxidation d Xl _R? or Aldol
i’ X\ R R
1 1
Ar 18 R A2 r3 R AP
A31
A30
CO-Me Q
BocHN R* 1. Hydrogenation R*}';N R*
RE :
R®y1 Rz 2 Deprotection R9 RS X R
RO A Ar!
Ar L RT A R3 R ‘Ar2
A32 A25

The spirocyclic gamma-lactam positional isomer is prepared from
cyclobutanone A12. An initial Horner-Wadsworth—Emmons reaction with an ester
phosphonate is followed by a Michael addition with nitromethane in the presence of a

5 suitable base, such as TBAF, in refluxing THF to provide nitro ester A33. The nitro
group is reduced by hydrogenation in the presence of Raney nickel to the amine
which spontaneously cyclizes to afford the lactam A34.

H
o NO, N
R4 MeO,C R* 4
RS 5 1. Horner-Emmonsg = Raney Ni RS R
R® 1 2 T 1 — RS 2
Rt <, M B INKE R AR
1
R3 R Ar2 R3 R1 AI’Z AI‘ Rs R { Ar2
A12 A33 A34

The following route can be applied in cases when R’ is ~(CH2)ne-J, where ng =
10 0, Jis -C(O)NR™R" or -C(O)OR™ and R®is -NR'™R'®, -NR"*SO.R", -NR'°COR", or
-NR™CONR™R'. Starting with the Boc-protected UNCA derivative A30, addition of
an alkoxide or amine would provide an ester or amide analog. Preferentially, the Boc-
protecting group is removed with trifluoroacetic acid in dichioromethane to afford A35.
Functionalization of the amine by standard alkylation, acylation, sulfonylation, addition



X1 RZTHF XI RZ RAre RBR ARR Are R3 RL \Ar2 A26 A27 An alternative
met hod for the preparation of |actam A25 invol ves hydrolysis of 10 the
hydant oi rw@ 030743y6 pr ot ecti on of the hydantoin with Boc-anrganisdeomasl t he
subsequent addition of |ithium hydroxide solution to formthe am no acid
A28. An alternate nethod for the basic hydrolysis of the hydantoin is with
sodi um hydroxide in aqueous ethanol at elevated tenperatures. Protection
of the nitrogen as the tert-butyl carbiq,rnate A29 foll owed by cyclization
with triphosgene then affords the UNCA 15 derivative A30. Hydride reduction
of the UNCA to the al cohol, preferably with lithium borohydride, and
subsequentsomyadataspor toupling withlehyafiprapriate: carboudicragid oo bel recgeniged tys
Boc- am 20 al dﬁ:[%ge 31. Honol ogati on of the al dehyde by al dol condensation
or pref &0e%H SKIEGA HNSATwadswor t h- Enmons ol ef i nation provides ester A32.
Subsequea%/t;ydrogenation and renoval; of the Boc-protectingsgooyp with 20
trifluorodce}=c acid VMI provi deN desired Iatq\mAZS.Ra /078376
PCT/ USOZPH R' 73 Q_NES N el iy ( Oy R8RS XI
Ar2 (Boc) 2 RE1 X1peAreFaER R5 2 i l@i s SURGrAFEETXR RLAr R ARIR
Are R3 RE K\ Are A28 A29 K21 /@ Y0 0 BocHkA CHO tri pheisferfS BocN
Zéldll. ReductioF/r_t\f’goﬁl—brner-Emmns 0 R-%;8 RSX1 R2 2. Oxidation R¢>R2 or

o]

In addition to the formation of amino amides through the UNCA derivative A30,

5 the following route can be applied in cases when R’ is -(CHz)ne-J, where ng = 0, J is
-C(O)NR™R" and R%is -NR™R'®, -NR™®SO,R", -NR™COR™, or -NR™“CONR™R™.
The Boc-protected amino acid A29 can undergo a coupling reaction with ammonia,
primary or secondary amines, preferably in the presence of PyBOP to activate the
carboxylic acid, to provide Boc-amino amide A37. Those who are skilled in the art

10  recognize other coupling reagents, such as CDI, DCC, EDC/HOBt, and HATU, can be

used in the conversion of carboxylic acids to amides. Removal of the Boc-protecting
group preferably with TFA in dichloromethane can be followed by elaboration of the

amine by the previously described methods to afford derivatives of the type A36.
02H 4 6 ‘J

C J 4
BocHN i ~ BocHN R TFA, CH,Cl, R? R
R8 s ) Amine, R RS 1 R2 or RS
—_— —_— | R2
d ) x17<A" gogplmgt; R® X7< 1. TFA, CH,Cly R, XXR
R% Aff 7 g1 Reagen Ar! R' A 2 Standard Amine Ar R “Ar
R3 R R3 3

Functionalization R
A29 A37 A36
15 Nitrogen-substituted analogs of hydantoin A21 can be prepared from

secondary amino amides A38 where R* is C4-Cs alkyl, C3-Csg cycloalkyl, hydroxy(Co-
Cg)alkyl, or (C1-Ce)alkoxy(C1-Ce)alkyl. The addition of triphosgene in the presence of
an amine base affords substituted hydantoin A39.

RZHN OYNRZO
O 0]

HoN R4 triphosgene HN R4

RB 5 — RB 5
R y1 2 R y1 2

Y W
R R! AR R2 R' AR
A38 A39
20 In addition to the above method, N-alkyl substituted hydantoins can be

prepared from hydantoin A21 by standard alkylation conditions with potassium
carbonate and an alkyl bromide in DMF to obtain A39. Alkylation of the less reactive



RAt R \Ar2 3 Rl Are R3 A31 A30 CO2Me O BocHN \ R4 1. Hydrogenation R8N
RA R8 R5 1 R2 2. Deprotection 9 RR5 X1 2 X ROArl R3 RL <Ar2 Ar RB R1' R
2 r2 A3Ro0oA2H78Bhe spirocyclic gamma-|actam positional iseceEruseyopsepared
from cycl obutanone Al2. An initial Horner-Wadsworth-Enmons reaction with
an ester phosphonate is followed by a Mchael addition with nitronethane
in the presence of a 5 suitable base, such as TBAF, in refluxing THE to
provide nitro ester A33. The nitro grogg is reduced by hydrogenation in
the presence of Raney nickel to the am ne which spontaneously cyclizes to
afford the lactam A34. 0 NO2 ON R4 MeO2C R4 R8 5 1. Horner-Emons R8 5
Raney Ni nitr@gan Fgh&hydentaon tmm‘zde?gnadomAAF@zcwlpkebexacmnplm’r@dR@rws;mr2 Are

R L el PRl AR A TRRY B S BB B e "
-0 ORléfﬂmerGeotmg dBUPRL6, - NRL5SO2RL7, -NR 15COR14, or  -NR

14CONR15R16. Starting with the Boc:protected UNCA derivatjve, A30, addition
of an al ko R amine would pro an ester or am de h0g.

Preferential | Boc- prguaeti ngN I S T emp¥edo t bR ggor oacetic
acid in dich& hane arford s > = 5
R x| _R? 2. Alkylation R x! _R2
R® 1 R® 1 3. Deprotection R® 1
R A Ar2 A Ly RO AR Ar 7 A
A39 A21 A40
5 Spirocyclic imidazolones and imidazolidinones can be prepared from primary

and secondary amino amides A41, where R" is the same as defined in the summary
of the invention. Condensation of the amino amide with an orthoformate, preferably
triethylorthoformate, in refluxing toluene with catalytic acetic acid affords the
imidazolone A42. Reduction to the imidazolone is accomplished preferably with

10  sodium borohydride in methanol to give imidazolidinone A43. The imidazolone can
also be reduced by hydrogenation over platinum oxide, Raney nickel, or palladium on

carbon.
R15HN NR15
O .
HaN el CH(OEY)s Reduction HN 24
RS

5 5

AN A = N o
1

Ar L Rl AR Ar’ ‘Ar

A41

A43
Those skilled in the art will also recognize that the addition of an orthoester in
15  place of an orthoformate to an amino amide would provide alkyl- or aryl-substituted
imidazolones A44. Likewise, condensation of the amino amide with acetone in
methanol with acid, such as para-toluenesuifonic acid, would afford the dimethyl-
substituted imidazolidinone A45.

R™®HN NR'5
o 0
orthoester "2 R* acetone l;'g" R*
B UL —

RS 1 2 R®

X R x1 RZ
Rg RQ

At L R?<Ar2 Al R?<Ar2

A44 AM A45

(Qis alkyl or aryl)

20



Functionalization of the am ne by standard al kyl ati on, acyl ati on,

sul fonyl ation, addition WO 03/078376 PCT/US03/07633 74 to isocyanates, or
coupl i ng wotoh/ozs37@ppr opri ate carboxylic acid can be recogmczasody763s hose
skilled in the art. COCNRI R8J R4 z BocNR4 1. Nucleophile 410 HRa
RE R ::::::nR5 XL X1 RTFA, CHRs RO X R Art RL Ar2 Art RL Arz R Art 3
Rl Ar2 R3 R3 R3 A30 A35 A36 In addition to the formation of am no am des
t hrough the UNCA derivative A30, 5 theﬂ%ol | owi ng route can be applied in
cases when R7 is -(CH2)n6-J, where n6 = Jis -C(ONRL5R16 and R6 is
-NR15R16, -NR15S02R17, -NR 5CCR14 or -NR 14CONR15R16. The Bog-pfrotected
ani no aci d AFpromnivatives ghen Rasp(@Hg)ng-é,amhemnwﬂleﬁ almnﬁ}(@,)NRp? 1macbry or

secondar e gf er ¥, 16n thes enge, B 5,16

car boxy O R and RE6 R R MR A 3 IR rore NR o CONRER T P

the art féﬁbv(nﬁ@%ﬂ!ez@ar%é‘ﬂseﬁmmhé BErborAEAbRgatios rofaademtie AXCcaitBe/ HOB
and HATU, can used in the conversion of carboxylic acids tq am des.

Rem)val aitainkd LB@@W'&IQJ@@QQ@’CS YHuPs meélﬁ@fy@wpywr'phemﬂ RNPSPREUHTLr onet hane
B

CB:SC HIN R‘bdl_iys ﬂ:'ﬁlénd@lfalﬁahﬂe@ biRdhé& AZnM’EusR&t R&tQCCFkZWItb IaffRI'(RBIQhomR'lO@QIed\ﬁSter

upl 1 ng Cl 2 Rs Xu Rs Art

St andar ®r&AM @ O%SR%_%QH ?Q@'ﬁ?@‘%ﬂ?&?%ﬁ%ﬂ Fé&b%ﬁgﬁﬁh'% Uonhiti&tafia >
Horner-Wadsworth-Emmons chemistry. Functionalization of the amine to afford
derivatives of the type A47 is analogous to the previously reported procedures.

BocHN CHOR4
R8 s 1. Homologation R Standard Amine
—_— —_—
R9A1 X1><R2 2. TFA, CH,Cl, R? Functionalization -
r
R3. R" “ar? Ar2
A31
10 A46

For derivatives where R is -(CHz)ns-J, Where ng = 1, Jis is -NR'R",
NR™S0,R", -NR™COR™, or -NR™CONR"R"® and R®is -NR'"*R"®, -NR"SO,R",
"NR™COR™, or -NR'CONR™R® the following route can be used. Initial formation of
an amino nitrile from ketone A12 is obtained with sodium cyanide, and a suitable

15  protected primary amine, such as benzylamine, in methanol and acetic acid.
Reduction of the nitrile, preferably with lithium aluminum hydride, in ether affords the
protected diamine A48. Those who are skilled in the art will recognize other methods
to reduce nitriles to amines with other hydride reducing agents or hydrogenation with
a catalyst. Deprotection of the amine or further functionalization followed by

20 deprotection will afford derivatives with the structure A49.

o HoN J
R PgHN_/ R* 1. Deprotecti R% 4
RS 1. Strecker Reaction 8 eprzre eton RS R
RS ; RS — 5
RY x!1__R? 2.Reduction RS X1><R2 1. Standard Amine 9 ROXI_R?
Art R \ar2 Ar'! R a2 Functionalization Ar! N2
R3 R® 2. Deprotection re ROA
A12 A48 A49

In addition to the A49 analogs, R® and R, together with the carbon atom to
which they are both attached, can form a piperazine ring. Deprotection of diamine



A29 A37 A36 15 Nitrogen-substituted anal ogs of hydantoin A21 can be
prepared from secondary am no am des A38 where R20 is Cl1-C6 al kyl, C3-C8
cycl oal kywp ohpassoxy ( C2- C8) al kyl, or (Cl-C6)al koxy( Cl- C6) @iCHpiso3/Ttee3
addition of triphosgene in the presence of an am ne base affords
substituted hydantoin A39. R2Z0HN o NR 20 H 2N R4 triphosgene HN R4 410 8
RBRE XI1 R RREBXIR ~$9 9rt RBRL Arz RO Art RB RL \Arz R A A38 A39
20 In addition to the above nethod, N I7kyl substituted hydantoi ns can be
prepared from hydantoin A21 by st andarg al kyl ation conditions with

pot assi um carbonate and an al kyl bromde in DMF to obtain A39. Alkylation
of the ldssolienet ibyeydixaROwRE thldreataipodiaidsdill o vide thegwio-piparagine
hydant oi n _to_\%;ggéde anal og A40 coul d be acconplished through protection
of the REF¥ay ve nitrogen, standard al kyl ati on, and subsequent renoval
of the protecting group,yO NR20O ON O-N Ra Ra Al%ylation RB Ra 1.
Protection 2 RB Ra R%g JFY‘R2R9R5 X1 R2 2. AlRylation RO RS X1 R2 Y
RIAr2 Art R3 R-Ar2 3.} At R3 A39 A21 A40 5

/ LA ection ApgproRgioRL \ Ap 2
Spirocyclic im dazol onepNANE: jurmi @azpbhdlhgnes & _prepared from prinary

Ar' 1§ R?<Ar2 chloride RS x! _R2

1 2
A48 rs RO AF
A50

Cyclic carbamates and morpholine analogs can be prepared from amino acid
5 A28. Reduction of the carboxylic acid with lithium borohydride in the presence of
trimethylsilyl chloride in THF provides amino alcohol A51. Cyclization to carbamate
A52 and keto-morpholine A53 is accomplished with triphosgene or
phenylbromoacetate addition, respectively, to the amino alcohol in the presence of

diisopropylefhylamine.

0,0
4
triphosgene Hg‘l R
R Ryt AR
! COZI-L HO, y X
23N R HgN R4 R AI'1 . R2 R1
R RS 1 I'2 LlBH4 R8 R
X Aré ——— REv1 AR
RS i D¢ TMSCI XM A52
Ar 5 R? R! = A R R 0
R R3 o
A28
As1 phenylbromo- ol -
acetate RE
R® X Ar?
R® Arl R2 R!
R3
10 A53

For derivatives where R is -(CR*R*")ys-J, where R*® and R*' are not hydrogen
and ng = 1, Jis is -OH, -O-(C1-Cs alkyl), -O-(C3-Cs cycloalkyl), -O-C(O)NR™R™ and
R8is -NR'PR'®, -NR'SO,R"", -NR'*COR", or -NR"“CONR'R" the following route
can be used. Esterification of the Boc-amino acid A29 with

15  trimethylsilyldiazomethane, a safer alternative to diazomethane, followed by addition

of methyl magnesium bromide affords a mixture of the Boc-amino alcohol A54 and
cyclic carbamate A55. Derivative A54 can afford an amino alcohol upon deprotection
of the Boc-moiety with TFA or with further functionalization of the alcohol followed by



and secondary am no am des A4l, where R15 is the sane as defined in the
summary of the invention. Condensation of the amno amde with an

ort hof or reDa3/ops3eé erably triethyl orthoformate, in refl uxiPag/usos/omsae Wt h
catal ytic acetic acid affords the i m dazol one A42. Reduction to the

I m dazol one is acconplished preferably with 10 sodi um borohydride in

nmet hanol to give i mdazolidi none A43. The i m dazol one can al so be reduced
by hydrogenation over platinum oxide, Ramey nickel, or palladiumon

carbon. RI5HN NR15 NR15 HgN ORa CH( OEt)BRa Reducti on HN Ra 00- sYY RR5
X1 RR RBR5 X1 RR RR5S X1 R RArt RIRL "Ar2 RAr1 3 RL A2 RArt RBRL
X A4l Aeprofestiamaferdrminegthers cramipe carhamalese A ketngrerpolinidletivaiive
addi tion rbhoees n am no am de
houl d pr oy BR b RRE LA Bl brep Bt B e bre S A o e se.
condensation of the am no amide with acét® in methanol with ac?
as para-tol uenesul fonic acid, would @&fdrd tR1e di net!iBepbrotecdubst i trag

i m dazol i di none A45. Q ~-N R15 R15 ) qerSERa—eﬂ

such

Ra acetone Ra Ra R5 X1 R2 9 R5 X1 R2 Re/XF W Ar - SRk canol
RL\ Ar 2 R Abdin \Ar2 Ada patl A4S A(Q ks al Ky, oiirodil] ) 2 D , ROR
03/ 078376 PCT/ U 3 rivativesasghen R7 is -(CHZ) ne6- J, \K?g})ere

né = 1-5, Jis - Xé;(ﬂi,zmmwr

0,0
R 1 2 1
Ar ks RZ R

HN R*
A29 R® RS x1_ AR

R® A Rz R
R3

A55

5 In examples where R* and R°® together with the carbon atom to which they area
attached, form a —C(=0) group and R® through R®is hydrogen, the following
preparation of the core cyclobutanone employs ketone A1. Using a protocol reported
by Trost, B. M.; Bogdanowicz, M. J. J. Am. Chem. Soc., 95, 5321(1973), which is
incorporated by reference in its entirety, the addition of diphenylcyclopropyl ylide to

10 the ketone A1 initially affords an oxaspiropentane. This intermediate rearranges to
the cyclobutanone upon treatment with lithium perchlorate or lithium tetrafluoroborate.
The chemistry described for the elaboration of the cyclobutanone A4 is applicable to
the functionalization of cyclobutanone A57.

0
o ae 1 DseBR. o
Ar'! XAr -_—— 1 Xl AR
R? 2. LiCIO, Ar x

]
RIR® R R3 R? R!
A1

AST

15
The invention disclosed herein is exemplified by the following examples which
should not be construed to limit the scope of the disclosure. Alternative mechanistic
pathways and analogous structures may be apparent to those skilled in the art.

20



-C(O OR14 and R6 is -NRL5R16, -NR15S02R17, -NRI5COR14, or -NR 14CONR15R16
the follow ng route can be used. One carbon honol ogati on of al dehyde A31
can be owoDaBnes37using Wttig reagents such as net hoxynet rgir/us03/07633

tri phenyl phosphoni um 5 brom de or cyanonet hyl tri phenyi phosphoni um br om de.
Additionally, formation of an acid chloride followed by the Arndt-Eistert
protocol will afford the honol ogated ester or am de anal ogs. Further chain
extensi ons can be obtai ned through Wttizg and Horner-Wadswort h- Ermons
chem stry. Functionalization of the amne to afford derivatives of the
type A47 is anal ogous t 0 thenﬁ)r evi ousl y reported procedures. BocFIN CHO ns
is 1-5 s n54s Tieharggomof 2N R4 Standard Amine R8 R Rs R
X1~ 12,2 2. TFA, CH2C 2 R5 X1 R2 Functionalization RR5 XIR2 z Rs Are
R'VAr2 At RB, R- Ar2 Rs Are "Ar Ra 3 RI 10 A31 A46 A47 For derivatives
where R7 is -(CH2)n6-J, Esemplenta= 1, J is iBxamBl&RH6, -NRLI5S02R17,

-NRI 5COR14, or -NR 14CONR15R16 and R6 is -NR 15R16, -NR 15SO2R17,

- NR15COR14, or - NR14CQHR15R16 t?? foll owi ng, route Capg be used. Initial
formation of an am no\nigirile dm ket one 1%i s obt ai” ned with sodi um
cyani de, and a suitablég: ted primary ne, h as benzylam ne, in
met hanol and acetic aci/th s BE of the ALLIO f:erably with
l'ithium al um num hyq i A p ot ect 64° di ami ne A48.

Those who are skilled=rn the art will rec Ize other nmethods to reduce
nitriles to amnes with other hydride reduci ng agents or hydrogenation with
a catalyst. Deprotection of the am ne or further functionalization foll owed
by 20 deprotection will afford derivatives with the structure A49. O H2N J
R8 k 1. Strecker Reaction FRB R4 1. Dep/ri[%\ectlon _ RBR6 R4 5 5 RX~

INEIp I hand; i)

2. Reduction Rs R X R2gt, Standard Am ne R XXR2 X

I
1. Tng t-Bu t-Bu
HO ©)j\/
Compound 1 ©/U\/ Compound 2

(82%)

5 Step 1:

Procedures for preparing Compound 1 and Compound 2 are shown in

WO 01/44200.
10 Step 2:
CF3 CF3
o) Ph;PCH;Br/NaNH,
o) o)
@»V CF; (92%) @Jw CF,
Compound 2 Compound 3

To methyltriphenylphosphonium bromide/sodium amide ("Instant Ylide"
reagent) (20.9 g, 50.1 mmol, 1.3 equiv) in a 500 mL RBF under N, was added
anhydrous THF (210 mL). The yellow suspension became warm and was allowed to

15 stir for 20 minutes. Compound 2 (14.5 g, 38.5 mmol, 1.0 equiv) as a solution in
anhydrous THF (50 mL) was added via cannula over 20 minutes. The reaction
mixture was allowed to stir at rt for 24 h. The solution was filtered through a 1" plug



\ Are 1 \ Functionalization Are R3 R Are R3 R Are 2. Deprotection R3 R Are
Al2 A48 A49 In addition to the A49 anal ogs, R6 and R7, together wth the
carbon atwmoso783ni ch they are both attached, can form a pCEpArsazoTe8s3 ri ng.
Deprotection of diam ne WO 03/078376 PCT/US03/ 07633 77 A48 followed by
cyclization with chloroacetyl chloride will provide the keto-piperazine
derivative A50. 1-12N O NH pgHN R4 Ra 1. Deprotection R4 5 HN RO RY X1
RZ 2. Chloroacetyl R8 RS Arl chloridegkl RZ 3 RL Are RArl A48 R3 Rl1Ar2
A50 Cyclic carbamates and norpholine andl ogs can be prepared from am no
acid 5 A28. Reduction of the carboxylic acid with Iithium borohydride in

t he presésitieaafel andi mmdww;ethlm odtﬂ%rﬁt@é\ci/hex'aﬂe gihevéaleormmwiag casniceptiatedas 1.

QIcllzatlonto carb 2. kt ]
71 phosdeHact? 16 FrRngR st sl PR Sad e haeabue Rreyq 8 Frafdbpu 1"
alo C%hglslrﬁcgaq t Q%sﬁffﬁﬁéd‘cﬁjrﬁlfel sliiisgPRRRY Lo IEICHE/Nexam® tot rarfﬂ@i’r!bswee altieeried

Compound 3 (13.2 g, 92.2%) as a bright yellow oil.

5
Step 3:
CF;3 GFa
CI;CCOCI, Zn(Cu)
@/UVOYQCH DME, Et,0 CFs
Compound 3 Example 1a Example 1b

To Compound 3 (5.2 g, 13.9 mmol, 1.0 equiv) in a 200 mL RBF was added
anhydrous Et,0 (50 mL) and anhydrous DME (7 mL) under No. Zinc copper couple
10 (2.7 g, 41.3 mmol, 3.0 equiv) was added to the reaction mixture followed by dropwise
addition of trichloroacetylchloride (4.7 mL, 42 mmol, 3.0 equiv) over 5 minutes. The
reaction mixture was allowed to stir for 48 hours. After this time additional zinc
copper couple (2.0 g) and trichloroacetylchloride (2.0 mL) was added. After 65 h,
hexane (100 mL) was added and the brown suspension was allowed to cool to room
15 temperature. After 2 h, the suspension was filtered through celite washing with 5%
Et,O/hexane (3 x 200 mL). The solution was concentrated in vacuo to afford a brown
oil (9.6 g). The crude material was purified using a SiO, plug eluting with a solvent
gradient of hexane to 5% EtOAc/hexane to 10% EtOAc/hexane to afford the desired
isomers Example 1a and 1b (5.8 g, 86% yield). The ratio of Isomer A: B is 1:1.
20 Electrospray MS [M+Na]" 507.1 for Example 1a.
Electrospray MS [M+Na]" 507.1 for Example 1b.



H2N HZKA RO Arl 3 R2 R Ra R5 X Are LiBH4 Ra R X TMsCl X ~Ar2 A52 R9 Are
R3 R R R3 RZ Rl O A28 A51 phenylbronb O 4 acetate HN R Ra RS X1 Are R9
Arl R2 RIWOR3/01837A53 For derivatives where R is -(CRAORAPLmASI3/OWBEr e RA0
and R41 are not hydrogen and n6 =1, Jisis -OH -0O(Cl-C6 al kyl),
-0 (C3-C8 cycloalkyl), -0-C(ONR 15 R 16 and R6 is -NR15R16, -NR15S02R17,
-NR15COR14, or -NR 14CONR15R16 the follow ng route can be used.
Esterification of the Boc-am no acid with 15
trimethylsilyldiazonethane, a safer alternative to diazonethane, followed
by addition of nethyl magnesi um brom de affords a m xture of the Boc-am no
al cohol A54 @ydparation of Exabspletz A55. Derivative A54 can afford an am no
al cohol upon deprotection of the Boc-noiety with TFA or with further
functionalization of the al cohol followed by WO 03/078376 PCT/ US03/ 07633
78 deprotection afford am no ether sggahfsfer® carbamates. A ket onorphol i ne
derivative anal ogous to A53 can be~prepared bly the previously defined
conditions. HO BocHN R4 1. Deprotection R6 38 or RR5 XXAre 1. Standard
Al cohol F28 RS XA~ CO2H RO Arl R2 R unct i lization RO Arl 2 BocHN R4
R3 2. Deprotection RBRRR R3 1. T IN20 AérFe A54 A56

3

5 To the dichloroketene Example 1a and 1b (4.3 g, 8.86 mmol, 1.0 equiv) in
acetic acid (39 mL) was added zinc dust (4.46 g, 70.9 mmol, 8.0 equiv) followed by
Nal (2.65 g, 17.7 mmol, 2.0 equiv). The reaction mixture was allowed to stir for 48 h.
The solution was allowed to cool to room temperature and was filtered through a plug
of celite washing with EtOAc. The reaction mixture was taken up in EtOAc and

10 washed with saturated NaHCOs; (1x100mL) followed by brine (1x100mL). The
organic layers were combined, dried over Na,SO,, filtered, and concentrated in
vacuo. The crude material was purified by flash chromatography using a biotage
eluting with a solvent gradient of 5% EtOAc/hexane to 10% EtOAc/hexane to afford
Example 2 as yellow oil (3.0 g, 82% yield).

15 Electrospray MS [M+1]" 417.1 for Example 2.

Preparation of Example 3

Example 3
CF3

CF3

20
To Compound 2 (1.17 g, 3.1 mmol, 1.0 equiv) in anhydrous DMSO (10mL)
was added cyclopropyldiphenylsulfonium tetrafluoroborate (1.07 g, 3.4 mmol, 1.1
equiv). The reaction mixture was degassed well with N2 and potassium hydroxide
flakes (0.37 g, 7.0 mmol, 2.25 equiv) were added. After 18 h, the red reaction mixture
25  was poured into hexane. The red oil was not soluble in hexane and was diluted with



RO Are R2 R1 2. MeMgBr LO?L ORZB HN R4 A29 Re R5 X1 Are RO Arl R R1 R3
A55 5 I n exanples where R4 and R5 together with the carbon atomto which
they areawoasbasshed, forma -C(=0 group and R6 through ReCTaseyarsegen, the
following preparation of the core cycl obutanone enpl oys ketone Al. Using a
protocol reported by Trost, B. M; Bogdanowicz, M J. J. Am Chem Soc.,
95, 5321(1973), which is incorporated by reference in its entirety, the
addi tion of diphenylcyclopropyl ylide t5» 10 the ketone Al initially affords
an oxaspiropentane. This internediate rearranges to the cycl obutanone upon
treatment with lithiumperchlorate or lithiumtetrafluoroborate. The
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cool to room temperature, washed once with H,O and saturated NaHCOj3 solution,
dried over Na,SO; filtered, and concentrated in vacuo. The crude material was
purified by flash chromatography using a biotage eluting with 3% EtOAc/hexane to
give Example 3 (0.65 g, 52% yield) as yellow oil.

10 Electrospray MS [M+1]" 417.1 for Example 3.

Preparation of Example 4

Example 4
MeON CF;

CF;

15
To Example 2 (0.091 g, 0.22 mmol, 1.0 equiv) in pyridine (1 mL) was added
methoxylamine hydrochloride (0.22 g, 0.26 mmol, 1.2 equiv) and the reaction mixture
was allowed to stir at room temperature for 24 hours. The reaction was quenched
with H,O and diluted with EtOAc. The organic layer was washed twice with H>O, and
20 once with brine, dried over Na,SO,, filtered, and concentrated in vacuo to afford a
yellow oil. The crude material was purified by flash chromatography using a biotage
eluting with 5% EtOAc/hexane to afford the desired product Example 4 (0.10 g,
100% yield) as a colorless oil. '
Electrospray MS [M+1]" 446.1 for Example 4.
25



OCF3OCF3 I G dado( ao( CFR3 CF3 CF3 CF3 1. Tf02 t-Bu (N ~It-Bu 0 1
HO CF3 2. O, | OCF3 OH Conmpound 1 Conmpound 2 (82% 5 Step 1:
Pr ocedur ewofoan7gsrepar i ng Conpound 1 and Conpound 2 are shaam/tisa3/oies
01/ 44200. 10 Step 2: CF3 CF3 O Ph3PCH3Br/NaNH2 i C(1-- CF3 (92% O CF3
Compound 2 Conmpound 3 To net hyl tri phenyi phosphoni um br om de/ sodi um am de
("Instant Ylide" reagent) (20.9 g, 50.1 mmol, 1.3 equiv) in a 500 nL RBF
under N2 was added anhydrous THE (210851‘)' The yel | ow suspensi on becane
warm and was allowed to 15 stir for 20 m nutes. Conpound 2 (14.5 g, 38.5
mmol, 1.0 equiv) as a solution in anhydrous THE (50 nlL) was added via
cannul a over Ppépatatioreef EXampled&cti on mixture was allowed to stir at rt
for 24 h. The solution was filtered through a 1" plug WO 03/ 078376
PCT/ US03/ 07633 80 of silica gel and rinsed with I L of 5% Et OAc/ hexane.
The solution was concentrated in vacyxdmpRy§vide a solid/oil m xture. The
crude material was using a 5" silica pfug 1tn a glass-fritted funnel
eluting with 2% Et OAc/ hexane to am)ﬁrd pure &;kene

’ 3

o CF3

5 The title compound was prepared by a method analogous to that described for
Example 4, using hydroxylamine hydrochloride in place of methoxylamine

hydrochloride.
Electrospray MS [M+1]" 432.1 for Example 5.

10 Preparation of Example 6
Example 6
BnHN CF3
0 CF3
15

To Example 2 (2.9 g, 7.0 mmol, 1.0 equiv) in 1,2-dichloroethane (28 mL)
under N, was added benzylamine (6.0 g, 56 mmol, 8.0 equiv). After 20 minutes,
sodium triacetoxyborohydride (3.0 g, 14 mmol, 2.0 equiv) was added followed by
acetic acid (0.5 g, 8.4 mmol, 1.2 equiv). The reaction was monitored by TLC and

20 showed the presence of starting material after 6 hours. An additional 1.5 g of sodium
triacetoxyborohydride was added and the reaction mixture was allowed to stir for an
additional 18 h. The reaction was quenched with saturated NaHCO3 solution and
diluted with EtOAc. The organic layer was washed once with H,O and brine, dried
over Na,SO,, filtered, and concentrated in vacuo to afford a yellow oil. The crude



Compound 3 (13.2 g, 92.29% as a bright yellowoil. 5 Step 3: CF3 OC CF3 O
c CF3 i | C13000CI, Zn(Cu) O\ I CCOACF CFR33 i | OC173 DVE, EtaO C
C Conmpouraiodsfzssnpl e 1 a Exanple 1 b To Conpound 3 (5.2 gpCcIAIs®3/omwss, 1.0
equiv) in a 200 nL RBF was added anhydrous Et20 (50 nL) and anhydrous DVE
(7 nmL) under N2. Zinc copper couple 10 (2.7 g, 41.3 nmmol, 3.0 equiv) was
added to the reaction mxture foll owed by dropw se addition of

trichl oroacetylchioride (4.7 nL, 42 y, 3.0 equiv) over 5 minutes. The
reaction mxture was allowed to stir for 48 hours. After this tine

addi tional zinc copper couple (2.0 g) and trichloroacetylchloride (2 m.)
was addenateifl evastpulified mﬂmh(mmwgmym@lég arkiotage sluing Wbpéﬂsﬁ on
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sol uti onyv@BLeeARtyiakgd | n vacuo to afford a brown oil (9 6 g). The
crude material-was purified using a Si 02 pI ug eluting with a sol vent
gradi ent of r@a@mmay%ﬁﬂa&?c/ﬁ&érﬁ@r Example B: 0ac/ hexane to afford the
desiped isoners Exanple 1 a and 1 b (5.8 g, 86%yield). The ratio of
|songr A: Bis 1:1. 20 Electrospray M5 [ MtNa] + 507.1 for Exanple 1 a.

El ectrospray p@@mﬁbf%rﬁgf@'r Exanple 1 b. WD 03/078376 PCT/ US03/ 07633
81 Preparation o anpl e Exanple 2 OCF3 i o 1 CF3

Example 7

NH, CF3

0 CF4

10

To Example 6 (1.9 g, 3.7 mmol, 1.0 equiv) in EtOH (30 mL) under Nz was
added 20% Pd(OH), on carbon. The reaction mixture was allowed to stir overnight
under H,. The TLC indicated the presence of starting material, and an additional 0.3

15 g of 20% Pd(OH) 2 on carbon was added. After 36 h, the reaction mixture was filtered
through celite and washed with EtOAc. The crude material was purified by flash
chromatography using a biotage eluting with 5% Et;N/EtOAc to afford Example 7, a
1:1 mixture of diastereomers, as a pale yellow oil (1.25 g, 81% vyield).

Electrospray MS [M+1]" 418.1 for Example 7.

20

Preparation of Examples 8a and 8b

Example 8a Example 8b
(0}

M

CF
HN S :
0 CF;

CF3

25



5 To the dichl oroketene Exanple 1a and Ib (4.3 g, 8.86 nmol, 1.0 equiv) in
acetic acid (39 nL) was added zinc dust (4.46 g, 70.9 mmol, 8.0 equivVv)

fol | oned W9 03M2d37¢ 2. 65 g, 17.7 muol, 2.0 equiv). The reactPCaruSod/ateds e was
allowed to stir for 48 h. The solution was allowed to cool to room
tenperature and was filtered through a plug of celite washing with Et OAc.
The reaction m xture was taken up in Et OAc and 10 washed with saturated
NaHCO3 (I xI COnL) foll owed by brine (IxIBg)n"L). The organic |ayers were
conbi ned, dried over Na2SO4, filtered, and concentrated in vacuo. The
crude material was purified by flash chromatography using a biotage
eluting with a sol vent gradi ent of 5% Et OAc/ hexane to 10% Et QAc/ hexane to

afford Exanp % as yellowoil (3.0 g, 82%yield). 15 Electrospray M

[ Mt1] + 417. 1$‘tBP Exanple 2. Preparation of Exanple 3 Exanple 3 CF3 ~ O ~
CF3 20 To Conmpound 2d1.17 g,¢B;1 mmol, 1.0 equivVv)y i n anhy@rous DVSO
(10m.) was added cyclypropyl diphenyl suI foniumtetr@afluoro ate (1.07 g,
3.4 mol, 1.1 equiv) .h re on mi xt 0Bvlinwas dest with N2 and
pot assi um hydr oxi de akesY(0~37C8s 7.8, BBRAlar 2- 25( edul eFadded.

After 18 h, the red 3ctioh mi xture 25 Was pour G nto hexane. The red oil

was not soluble in hex was diluted with W dhibunl 4PCT/ US03/ 07633
82 of ether (100 ni). gueous | ayer was extracted with (3x50 nlL) et her .
The conbi ned mrrgamydisplmemyiphostWnnt bremider 4066 1gHRE Bel uRiloPqUY 8D

TE) sor s THRASG ML) bl %G 30 PROE IR iy 24 mund, 1 Satv) ©
per chi Of Bwist? RRbr WBSmhiAss. th@h@eEba?eh'%%‘%rﬁ@vé@énbﬁaﬁdple)zr(@fﬂmg fir 4

hour s. e reactlon m xt ure was lowed to cool to roomtenperature,
washed anoelw.Ohedtd) wad addast mEHFm@m@Q visolcabnigla over a period of 5 minutes.

After 1 h, the solution was cooled to 0 °C, quenched with saturated NH4ClI solution,
and diluted with EtOAc. The organic layer was washed once with brine, dried over
10  Na,SO,, filtered, and concentrated in vacuo to afford an orange residue. The crude
material was purified by flash chromatography using a biotage eluting with the solvent
gradient 5% EtOAc/hexane to 10% EtOAc/hexane to afford Compound 4 (0.036 g,

77% vyield).

15



dried over Na2SO4 filtered, and concentrated in vacuo. The crude materi al
was purified by flash chromatography using a biotage eluting with 3%

Et OAc/ hexapa3nmm3’gi ve Exanple 3 (0.65 g, 52%yvyield) as yelpicowsosh76330

El ectrospray M5 [ M+l]+ 417.1 for Exanple 3. Preparation of Exanple 4
Exanple 4 MONCF3 i Ol CF3 / 15 To Exanple 2 (0.091 g, 0.22 mmol, 1.0
equiv) in pyridine (1 m-) was added nethoxylam ne hydrochloride (0.22 g,
0.26 nmml, 1.2 equiv) and the reactionsgi xture was allowed to stir at room
tenperature for 24 hours. The reaction Wwas quenched w th H2O and dil uted
with EtCAc. The organic layer was washed twice with H2O and 20 once with
brine, d!’l edSeseR: Na2SO4, filtered, and concentrated in vacuo to afford a
yellow oi|. The crude material was purpfied by flash chrgmatography using a
bi otage eluting whth 5% Et OAc/ hexane P afford the desired produg, Exanple
4 (0.10 g\ 100%y[eld) as a col orl egsop! [ M1] 4 d46. 1

for Exanpl/ey4. 25 WO 03/ gyﬁg,gcgﬂ/ USG, i on anpl e
5 Exanple é’ ch) | tithe _ pas pre ar@ cgé?hod

anal ogo L0 thht described fEy0 Exa mn
hydr ochl de in place of nethoxyl ani ¢
Compound 4 Example 8a Example 8b

To Compound 4 (0.49 g, 1.2 mmol, 1.0 equiv) in anhydrous ether (2.6 mL) at
5 0 °C was added chlorosulfonylisocyanate (0.018 g, 1.3 mmol, 1.1 equiv) dropwise.
After 1 h the reaction mixture was allowed to warm to room temperature. After 19 h,
additional isocyanate (55 pL) was added. After 4 h, the reaction mixture was
concentrated in vacuo. The residue was diluted with ether (12 mL) and was added to
a flask containing 25% sodium sulfate solution (12 mL) and ether (6 mL). The
10 solution was adjusted to pH 8 with 2.0 M KOH solution. The biphasic mixture was
allowed to stir for 1.5 hours. The organic layer was washed twice with brine, dried
over Na,S0y, filtered, and concentrated in vacuo to afford the crude product as an
oil/solid mixture. The crude material was purified by flash chromatography using a
biotage eluting with the solvent gradient 15% EtOAc/hexane to 50% EtOAc/hexane to
15  afford the desired product (0.033 g, 60% vyield) as a mixture of two isomers. The
isomers were separated by HPLC on a Chiralcel AD column using 9/1 hexane/IPA to
afford Examples 8a and 8b.
Electrospray MS [M+1]" 536.2 for Example 8a.
Electrospray MS [M+1]" 536.2 for Example 8b.
20



El ectrospray M5 [ M+l]+ 432.1 for Exanple 5. 10 Preparation of Exanple 6
Exanple 6 BnHN CF3 O ~ CF3 15 To Exanple 2 (2.9 g, 7.0 mol, 1.0 equivV)
in 1, 2-diwblosnesthane (28 nL) under N2 was added benzyl amcmaisp$013y, 56
mmol, 8.0 equiv). After 20 m nutes, sodiumtriacetoxyborohydride (3.0 g,
14 mol, 2.0 equiv) was added followed by acetic acid (0.5 g, 8.4 mol,
1.2 equiv). The reaction was nonitored by TLC and 20 showed t he presence of
starting material after 6 hours. An adgi7tional 1.5 g of sodium

triacet oxyborohydri de was added and the reaction m xture was allowed to
stir for an additional 18 h. The reaction was quenched wi th saturated
NaHCOB sol ut Peaparationliof Exadiples 9aE98/%nd 8ke organic | ayer was washed once
with H20 and brine, dried over Na2SO4, filtered, and concentrated in vacuo
to afford a yellow oil. The crude WO 03/078376 PCT/ US03/ 07633 84 materi al

was purified by flash chromat ogrg;@,cn@é rgh dPhRlAEe el uting with 40%
Et CAc/ hexane to afford Exanple 6, a 1. 1T m xture of diastereoners, as a
light yell®w oil (3.33 g, 94%vyi%ld). Electrospray [ MF1] + 508. 1 for
Exanpl e 6, ~NH Prepar@f3i on of ExapptNH7 ExanfFe 7 NH2 | 0 CeBsA 10 To

Example 6 (19 g, ~mol, 1.0 equ in (30 nL) upnder N2 _-as added
20% Pd( OH) 25 rb The reacti o~ g ur s all owed &4 i rrni ght
& 16 S0 56 i
Example 9a Example 9b Example 9¢

5 To Example 7 (0.1 g, 0.24 mmol, 1.0 equiv) in 1,2-dichloroethane (2 mL)

under N, at 0 °C was added triethyl amine (0.61 g, 0.6 mmol, 2.5 equiv) followed by
acetyl chloride (0.020 g, 0.26 mmol, 1.1 equiv). After 2 h at 0 °C, the solution was
concentrated under vacuo to afford the crude product as a white solid. The crude
material was purified by flash chromatography using a biotage eluting with 70% -
10 EtOAc/hexane to afford Example 9a as a 1:1 diastereomeric mixture of isomers
(0.102 g, 93% vyield). .
Separated 0.90 g of Example 9a by HPLC on a Chiralcel OD column using 9/1
hexane/IPA. lsomer A as Example 9b (0.042 g) and Isomer B as Example 9¢ (0.041
g) were obtained.
15 Electrospray MS [M+1]" 460.1 for Example 9a.
Electrospray MS [M+1]" 460.1 for Example 9b.
Electrospray MS [M+1]" 460.1 for Example 9c.

Preparation of Examples 10a and 10b

20
Example 10a Example 10b

0£N> CF; OII\P CF;
‘e ey ) 0




under H2. The TLC indicated the presence of starting material, and an
additional 0.3 15 g of 20% Pd(OH) 2 on carbon was added. After 36 h, the
reaction wosurssieas filtered through celite and washed WwCrtusks/@%63 The
crude material was purified by flash chromatography using a biotage
eluting with 5% Et3N EtOAc to afford Exanple 7, a 1:1 mxture of

di astereoners, as a pale yellowoil (1.25 g, 81 %yield). Electrospray M
[ MM1] + 418.1 for Exanple 7. 20 Preparaki on of Exanples 8a and 8b Exanple
8a Exanple 8b 0 0 CF3 HN CF3 HN,,, 3 CF3 A 25 WD 03/078376

PCT/ US03/ 07633 85 Stepl : 0 CF3 CF3 | nBuL.i o 3 CF Ph3PCH3Br A CF3 O
Exanpl e 2 CofMpoBxampldd (09T ot 0L2hempolptd ploiv) im152-dishirropthese (.7 MY

(1. 5 i ngeaNagbi0 "G vseatiey Tetupai (b1 Lo 5A s 3 reti ok as
ST SRR o oRyih %6 0 Z ek P ) 40 GBS e Tt
cool ed @adlioh mpterRokas guehbhedivithasaturabédt NH,Ebbalution and diluted with CH2Cl,.
5 The aqueous layer was extracted twice with CHxCl, dried over Na,SQq, filtered, and
concentrated in vacuo to afford a colorless oil. The oil was diluted with anhydrous
THF (2 mL) and cooled to 0 °C. Sodium hydride as a 60% dispersion in mineral olil
(0.019 g, 0.46 mmol, 2.0 equiv) was then added to the solution. The reaction mixture
was allowed to warm to room temperature and stir for 14 h. The reaction was
10  quenched with saturated NH4Cl solution and diluted with EtOAc. The organic layer
was washed once with brine, dried over Na,SOy, filtered, and concentrated in vacuo
to afford a colorless oil. The crude material was purified by flash chromatography
using a biotage eluting with 80% EtOAc/hexane to afford the desired product as
mixture of isomers (0.090 g, 80% yield). Separated 0.90 g of the mixture by HPLC on
15  a Chiralcel AD column using 9/1 hexane/IPA. Isomer A as Example 10a (0.034 g)
and Isomer B as Example 10b (0.035 g) were obtained.
Electrospray MS [M+1]" 486.1 for Example 10a.
Electrospray MS [M+1]" 486.1 for Example 10b.

20 Preparation of Examples 11a and 11b
Example 11a Example 11b
CF °
CF
: HN../~—© 3
CF3 "'//o CF3

25
To Example 2 (1.35 g, 3.2 mmol, 1.0 equiv) in 50% EtOH (20 mL) was added
KCN (0.42 g, 6.4 mmol, 2.0 equiv) and ammonium carbonate (1.25 g, 13 mmol, 4.0).



and diluted with Et OAc. The organic | ayer was washed once with brine, dried
over 10 Na2SO4, filtered, and concentrated in vacuo to afford an orange
resi due. wWbedorssde naterial was purified by flash chronatragrasphyréasi ng a
bi otage eluting with the solvent gradient 5% Et OAc/ hexane to 10%

Et OAc/ hexane to afford Conmpound 4 (0.036 g, 77%yield). 15 WO 03/078376
PCT/ US03/ 07633 86 Step 2: 0 0 CF3 CF3 HN C173 HN, C S2N=C=O0 O CF3
"'"-0 CF ~O A CF3 R20 3 Conpound 4 Ex | e 8a Exanple 8b To Conpound 4
(0.49 g, 1.2 mol, 1.0 equiv) in anhydrous ether (2.6 nmnL) at 5 0 C was
added chl orosulfonyl i socyanate (0.018 g, 1.3 nmmol, 1.1 equiv) dropw se.
After 1lTRetrBacli®edikione Wast hatethds aaétéewmtnbdom 6t A\fies 3 h,ahpdionalyas

After 19 h, additional t dded. Aft
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using a biotage eluting with the sol vent gradient 15% Et OAc/ hexane to 50%

Et OAc/ havhitecform asd Exasmple; Hib (66 043P Y@IDas @ W8 1§2M5006 yi el d) as a

m xture of t +S{§§e ted by HPLC on a Chiral cel
AD col um us:ﬁa @%ﬁi%ﬂﬂ W?%%%%“E?&%?es 8a and 8b.
Electrospray MS [M+1]* 487.1 for Example 11b

10
Preparation of Example 12a
Example 12a
CF3
CF;
15
The title compound was prepared by a method analogous to Example 12b,
using Example 11a in place of Example 11b.
Electrospray MS [M+1]" 473.1 for Example 12a.
20 Preparation of Example 12b

Example 12b

(o)

CF;
HN. .

CF;



El ectrospray M5 [ M+l]+ 536.2 for Exanple 8a. Electrospray M5 [ M+l] + 536. 2
for Exanple 8b. 20 WD 03/078376 PCT/ US03/ 07633 87 Preparation of Exanples
9a, 9b ama0dc/078x@npl es 9a, 9b and 9c /' NH CF3 ) LNH CF3 ) IPRH1SHB07683 CF ' ~O
| CF3 '~O 1 CF3 3 Exanple 9a Exanple 9b Exanple 9¢c 5 To Example 7 (0.1 g,
0.24 mml, 1.0 equiv) in 1,2-dichloroethane (2 nL) wunder N2 at 0 C was
added triethyl amne (0.61 g, 0.6 mml, 2.5 equiv) followed by acetyl
chloride (0.020 g, 0.26 mmol, 1.1 equi b After 2 h at 0 C, the solution
was concentrated under vacuo to afford the crude product as a white solid.

The crude material was purified by flash chromatography using a biotage
el uting w t hABmaUrEdOs0/ kxRiBE undeaN.onas EhalrgﬁldeW'@iaAé\élaa(Oﬂﬁg, 3.4 mmol,
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was allowed to warm to room temperature and was allowed to stir for an additional 24
h. The reaction mixture was cooled to 0 °C and quenched slowly with saturated
sodium/potassium tartrate solution. After 1 h, the biphasic solution was diluted with
EtOAc and the aqueous layer was extracted twice with EtOAc. The combined
10  organics were washed once with brine, dried over NazSOsa, filtered, and concentrated
in vacuo to afford the crude product as a white solid. The crude material was purified
by flash chromatography using a biotage eluting with 90% EtOAc/hexane to afford the
desired product (0.34 g, 84% yield) as white solid.

Electrospray MS [M+1]" 473.1 for Example 12b.

15
Preparation of Example 13
Example 13
HN'NY\NE
/>——NH
(o) CF3
20 CF3

To a solution of Example 6 (0.4 g, 0.79 mmol, 1.0 equiv) and potassium

carbonate (0.12 g, 0.87 mmol, 1.1 equiv) in DMF (1.0 mL) at 0 °C was added a
solution of the chlorotriazolinone (0.1 g, 0.79 mmol, 1.0 equiv) in DMF (1.7 mL). After

25 5 h, an additional amount (0.01g) of chlorotriazolinone was added to the reaction.
After 4 h, the solution was concentrated in vacuo to afford a yellow oil. The crude



To Exanmple 7 (0.097 g, 0.23 mol, 1.0 equiv) in 1,2-dichloroethane (1.7 niL)
under N2 at 0 C was added triethyl amne (0.81 nm., 0.58 mml, 2.5 equivV)

f ol | owed wby3#7sshé or obut yryl chloride (0.035 g, 0.25 mmol PCI/UB®0MSBY ) .
After 3 hours at 0 C, the reaction m xture was quenched with saturated
NHACI solution and diluted with CH2Cl 2. 5 The aqueous | ayer was extracted
twce with CH2Cl 2, dried over Na2SO4, filtered, and concentrated in vacuo
to afford a colorless oil. The oil was giluted wi th anhydrous THE (2 nl)
and cooled to 0 C. Sodium hydride as a 60% di spersion in mneral oiI

(0.019 g, 0.46 mol, 2.0 equiv) was then added to the sol ution.

react i omatenalwes puefiedbydisst cthnomtcvgraphy uemgt@bmg@ ahémgnutfsther sq’lwantm

i tn o araien 8o ke ReSgar b e IR B EDATIR e 1% SN sftgreae

Na2S504, ﬁéétér%ﬁs’enm%@mgém@wexampiaeum(o 3o, a?f/coyldlde) asajotodesssoibi | . The
crude matertal was purified by flash chromat ography using a biotage

el uting wit h B3esraspoay M Mnd] t695%1 forExampleiddi red product as mixture of

|sorT§rs (0.090 g, 80%yield). Separated 0.90 g of the m xture by HPLC on 15
ral cel AD colum using 9/1 hexane/lPA. |soner A as Exanple 10a (0.034

g) and |30nﬂfreﬁa?eﬁticﬁ%mx%n_19|@314 0.035 g) were obtained. Electrospray M

[ MF1] + 486. 17T or anpl e a. ectrospray Ms [ Mtl] + 486.1 for Exanple

10b. 20 Preparation of Exanples 11 a and 11 b Exanple 11 a Exanple 11 b

ON,' _0 CF3 ON OCF3 HN HNC, . ~I %vvas'ﬁ%'g%m Example 2 (1.35 g, 3.2

nmmol, 1.0 equiv) in 50% EtCH (20 nl -) KCN (0.42 g, 6.4 mmol, 2.0

equi v) and anmoni um carbonate (1.25 g, 13 mmol, 4.0). WO 03/078376

PCT/ US03/ 07633 89 The reaction rerhFHwas heat ed in a steel bonb to 90 C.

After 36 h, the bonmb was y-NH
(o] CF3
o /[~
N\ /
CF3
10 To Example 13 (0.31g, 0.51mmol, 1.0equiv) in MeOH (5.0 mL) under N2 was

added 10% Pd/C (0.3 g) followed by ammonium formate (0.16 g, 2.6 mmol, 5.0
equiv). The reaction mixture was refluxed for one hour and then was allowed to cool
to room temperature. The suspension was filtered through celite washing with
EtOAc. The solution was concentrated in vacuo to afford a white solid (0.24 g, 92%
15  yield) Example 14.
Electrospray MS [M+1]" 515.1 for Example 14.

Preparation of Examples 15a and 15b

20 Example 15a Example 15b

0

0]

w0 CF;



allowed to cool to roomtenperature. The reaction mxture was diluted with
EtCAc (200 nL). The organic | ayer was washed once with brine, dried over
Na2SO4, fwbtoswess76 and concentrated in vacuo to afford a weirtusos/emss The
crude material was purified by 5 flash chromatography using a biotage
eluting with the solvent gradient 30% EtOAc/hexane to 40% Et OAc/ hexane to
afford Exanple 11 a (0.71 g, 46%yield) as a white foamand Exanple 11 b
(0.66 g, 43%yield) as a white foam E% ctrospray Ms [ M+11+ 487.1 for
Exanple 11 a. Electrospray M5 [M1]+ g?. 1 for Exanple 11 b. 10
Preparation of Exanple 12a Exanple 12a H NCF3 HN ,~O1l CF3 15 The title
conpound was prepared by a nethod anal ogous to Exanple 12b, using Exanple

T2 ' 50" Pr eparhePuRoB T XARIRS 750 AL dhrf-L it hors oy chi T Mg
03/ 0783404 BCY 58763 Boch ofyh BPBe! 06k 950.78.nfRG, UTBEEN] (oRSuahanged

with Al 470 equi V) he solid was cooled to 0 Cin
an ice D@G (ems g, 1. Mmoialt 1 dh egltiv)i Khlal4r66(0206 was conepletppeftes 18 Bquf”ﬁ)3 in

= 205 Wa:Sa.uéfjl;:gjlednes(ilor?I (N%%VH Rifed With CQHrE:I tﬁ(? %L)Aa‘fntdefrlte‘?*gd through a fritted-glass funnel.
The reaction mixture was concentrated to afford a 0.74 g of a yellow solid. The crude
material was purified by flash chromatography using a biotage eluting with the solvent
gradient 25% EtOAc/hexane to 50% EtOAc/hexane to afford the desired product
(0.56 g, 85% yield) as colorless oil. The isomers (0.56 g) were separated by HPLC
10  on a Chiralcel OD column using 9/1 hexane/IPA. Isomer A as Example 15a (0.028
g) and Isomer B as Example 15b (0.021 g) were obtained.
Electrospray MS [M+1]" 603.1 for Example 15a.
Electrospray MS [M+1]" 603.2 for Example 15b.

15 Preparation of Example 16a

Example 16a

gf@

20 To a solution of Example 15a (0.26 g, 0.43 mmol, 1.0 equiv) in anhydrous
CH,Cl> (5.0 mL) under N at 0 °C was added TFA (0.1 mL). The reaction mixture was

monitored by TLC and showed a small amount of starting material after 4 hours. An
excess amount of TFA (0.4 mL) was added and the reaction was allowed to warm to

H2N

room temperature. After 2 h, the reaction mixture was cooled to 0 °C, and quenched
25 with saturated NaHCOj; solution. The biphasic mixture was diluted with EtOAc,
washed once with H,O and brine, dried over Na;SO;s, filtered, and concentrated in

vacuo to afford Example 16a (0.22 g, 100 % yield) as a colorless oil.



m nutes, a solution of Exanple 11 b (0.42 g, 0.86 mmol, 1.0 equiv) in dry
THE (8 nL) 5 was added via a cannula over a period of 2 mnutes. After | h,
t he reactworsnrsstaure was allowed to warmto room t enper atP@maISasoedms
allowed to stir for an additional 24 h. The reaction m xture was cooled to
0 C and quenched slowy with saturated sodiunipotassiumtartrate sol ution.
After | h, the biphasic solution was diluted with EtOAc and the aqueous

|l ayer was extracted twice with EtOAc. Thg conbined 10 organics were washed
once with brine, dried over Na2SO4, filtered, and concentrated in vacuo to
afford the crude product as a white solid. The crude material was purified
by flash chrordecsespay MSiIMdg1h b2 dgeExampled6ai t h 90% Et OAc/ hexane to
afford the desired product (0.34 g, 84%yield) as white solid.

El ectrospray M5 [M+l] + 473.1 for Exanple 12b. 15 Preparation of Exanple 13
Exanpl e 13 ~prepitationNof ERimple @B / o \ / CF3 20 To a solution of
Exanple 6 (0.4 g, 0.79 mmol, 1.0 equiv) and potassium carbonate (0.12 g,
0.87 mml, 1.1 equiv) in DM (1.0 nL) at 0 C was added a solution of the
chl or5otri azolinone (0.1 g, 0.79 mmol, %iaQng@u'lé’B in DVF (1.7 mL). After 25
5 h, an additional amunt (0.01g) of ol i none was added to the
reaction. After 4 h, the soluti s concentrated in vacuo to afford a
yellow oil. The crude WO 03/078376 PGI/ US03/ 076@,33 91 material was purified

by flash chromat ography usi ng a bi oiFg Hel utinglwith the sol vent
00 CF3

The title compound was prepared by a method analogous to Example 16a,

10  using Example 15b.
Electrospray MS [M+1]" 503.3 for Example 16b.

Preparation of Examples 17a and 17b

15 Example 17a Example 17b
CF3 CF3
CF3 CF;
20 The title compounds were prepared by a method analogous to Example 12b,

using Examples 8a and 8b. The isomers were separated by HPLC on a Chiralcel AD
column using 9/1 hexane/IPA to afford Examples 17a and 17b.

Electrospray MS [M+1]" 444.2 for Example 17a.

Electrospray MS [M+1]" 444.2 for Example 17b.



gradi ent 50% Et OAc/ hexane (2% Et3N) to 75% Et OAc/ hexane (2% Et3N) to afford
a diastereoneric mxture of isomers Exanple 13 (0.3 g, 77%yield) as

col or | esswoiB/n7@rect rospray M5 [ Mt1l] + 605. 1 for Exanpl e 12CT/H0Rompar ati on
of Exanple 14 Exanple 14 HNN~-"N-H b-NH 0 CF3 CF3 10 To Exanple 13
(0.31g, 0.51 mml, 1.Cequiv) in MeOH (5.0 nL) under N2 was added 10% Pd/ C
(0.3 g) followed by ammoniumformate (0.16 g, 2.6 mmol, 5.0 equiv). The
reaction m xture was refluxed for one @ ur and then was allowed to cool to
roomtenperature. The suspension was fiﬂt ered through celite washing with
Et OAc. The sol ution was concentrated in vacuo to afford a white solid (0.24
g, 92% 15 yield) Exanple 14. Electrospray M5 [ Mrl]+ 515.1 for Exanple 14.
Preparati on of Exanpl es ESa agd é?b 20 Exanpl e 15a Exanple 15b o o O o HN
HN O NH CF3 L m CF'3 ~0~CF 3 3 W 03/078376

PCT/ US03/ 07633 92 To a solution of Exanple 7 (0.47 g, 1.1 nmol, 1.0 equiv)
in CH2Cl 2 (5.5 nL) wunder N2 was added Boc-a-nethylalanine (0.1 g, 0.79

mol, 1.0 equiv) followed by Example 18
5
CF3
CF;
Step 1:
GF3 ‘E’l" CF3
1) BANHOH,Mgso0, "°
o) o)
CF3 2) MeMgBr, Et,0 CF3
-40 °C
Compound 4 Compound 5
10 To Compound 4 (0.5 g, 1.2 mmol, 1.0 equiv) in anhydrous toluene (2 mL) was

added sodium bicarbonate (0.092 g, 1.1 mmol, 0.95 equiv), N-benzyl hydroxylamine
hydrochloride (0.18 g, 1.1 mmol, 0.95 equiv) and magnesium sulfate (0.05g). The
yellow suspension was allowed to stir for 4 hours, before being filtered and
concentrated in vacuo to afford a yellow oil. The yellow oil was diluted with
15  anhydrous ether (4 mL) and was cooled the solution to -78 °C. Methyl magnesium
bromide (0.43 mL, 1.3 mmol, 1.1 equiv) was added over 1 minute. The resulting
yellow solution was allowed to warm to room temperature after 10 minutes. The
reaction mixture was monitored by TLC and after 45 minutes indicated the presence
of starting material. The solution was recooled to -78 °C and (0.43 mL) of MeMgBr
20 was added. The cold bath removed after 10 minutes and the reaction mixture was
allowed to stir for 2 h. The reaction mixture was cooled to 0 °C and quenched with
saturated NH,CI solution and diluted with EtOAc. The organic layer was washed once
with brine, dried over Na,SO;, filtered, and concentrated in vacuo to afford a yellow
oil. The crude material was purified by flash chromatography using a biotage eluting



DCC (0.23 g, 1.1 mmol, 1.0 equiv). The reaction was conplete after 18 h.
The 5 suspension was diluted with CH2CI2 (20 nlL) and filtered through a
fritted-gwvess/ofssmael . The reaction m xture was concent r atred/usos/adfeBodrd a
0.74 g of a yellow solid. The crude material was purified by flash

chromat ography using a biotage eluting with the solvent gradient 25%

Et CAc/ hexane to 50% Et OAc/ hexane to afford the desired product (0.56 g,
85% vyield) as colorless oil. The isoners (0.56 g) were separated by HPLC 10
on a Chiralcel OD columm using 9/1 hexane/lPA. Isonmer A as Exanple 15a
(0.028 g¢g) and lsoner B as Exanple 15b (0.021 g) were obtained.

El ect r ogyihayth&BSspMeh} 1grediert 686 EiQdagphexasa. to Bt E3OHCAExeBe e 1pfosh3. 2

for Exanpl e 15b. repapAt i of Exanple 16a Exanple 16a H2N NH CF3 O
CF3 20 Ginpousd f E@ag@s%%@ 1) 154 (0.26 g, 0.43 nmmol, 1.0 equiv) in

anhydrous  CECheodrtal MEIMUARE3\R féi COnfpolasd 8dded TFA (0.1 ni). The
reaction m xture s "nonitored by TLC and showed a snall anpbunt of

starting material after 4 hours. An excess anount of TFA (0.4 nl) was

addeg and th%#e tion was allowed to warmto roomtenperature. After 2 h,

t he Yeaction Rtuire was cooled to 0 C, and quenched 25 wi th saturated

NaHCCB sol ution. The Bnphasic g

with H2O and bri ne,ﬁéﬁm’, 8d over
a {

to afford Exanpl e
2 f " cFr_gspray M [ MF1] + 034
reparation o Exarrp 6b Exanp 16b H2N O

Compound 5 Compound 6
To a solution of Compound 5 (0.29 g, 0.54 mmol, 1.0 equiv) in acetic acid (3
mL) under N, was added zinc dust (0.35 g, 5.4 mmol, 10.0 equiv). The reaction

mixture was heated to 70 °C. After 30 minutes, the reaction mixture was allowed to

ture was dilutedBpith Et Ofg washed once
2SS4, filtered, &Md/concenixated in vacuo
0 % yi eZa)HOAE a colloyl ess

Hypl e 16a.

10  cool to room temperature, filtered through celite, neutralized with 10% NaOH solution,
and diluted with EtOAc. The organic layer was washed once with brine, dried over
Na,S0O,, fitered, and concentrated in vacuo to afford a colorless oil. The crude
material was purified by flash chromatography using a biotage eluting with the solvent
gradient 25% EtOAc/hexane to 75% EtOAc/hexane to 10% MeOH/EtOAc to afford

15 Compound 6 (0.28 g, 100% yield).

Electrospray MS [M+1]" 522.1 for Compound 6.

Step 3:
HE? GFs HoN, . OFs
o 10%Pd/C / o
" CF3 NH,0,CH d CF3
MeOH
Compound 6 Example 18

To a solution of Compound 6 (0.13 g, 0.25 mmol, 1.0 equiv) in MeOH (5 mL)

20 under N, was added 10% Pd/C (0.12 g) and ammonium formate (0.082 g, 1.3 mmol,
5.0 equiv). The reaction mixture was heated to reflux. After 1.5 h, the reaction
mixture was allowed to cool to room temperature and the suspension was filtered

through celite washing with EtOAc. The solution was concentrated in vacuo to afford

Example 18 (0.097 g, 92% yield).



NH CF3 O CF3 The title conmpound was prepared by a nethod anal ogous to
Exanpl e 16a, 10 using Exanple 15b. El ectrospray Ms [ Mtl] + 503.3 for

Exanpl e 1wDb.o3/0R3epar ati on of Exanples 17a and 17b 15 ExanpiCa/us#zomsanpl e
17b CF3 HN CF3 HN,,, CF3 CF3 20 The title conpounds were prepared by a
met hod anal ogous to Exanple 12b, wusing Exanples 8a and 8b. The isoners
were separated by HPLC on a Chiralcel AD colum using 9/1 hexane/lPA to
af ford Exanples 17a and 17b. El ectrosgglgay M5 [ M+1l] + 444.2 for Exanple 17a.
El ectrospray Ms [ M+1] + 444.2 for e 17b. WD 03/ 078376 PCT/ US03/ 07633
94 Preparation of Exanple 18 Exanple 18 5 HA, CF3 " '-0 CF3 / \ Step 1:
CF3 HO' Nn Ekstrospray MSJ{M*&}NH@L %S@Kampl@ 18.CF3 2) McwyBr, R20 CF3

Preparation of Example 19

5 Example 19

HN CF
H.N_/~© 8
"0 CF;

o)
NC NHBn NHBnN CF;
o NaCN, BaNH, H202 HzN
"y oy 0
- CF3 MeOH, MoOH, ACOH CF3 NaoH NaOH - CFs3

Example 2 Compound 7 Compound 8

10
To Example 2 (0.21 g, 0.5 mmol, 1.0 equiv) in anhydrous MeOH (1.5 mL)
under N, was added sodium cyanide (0.03 g, 0.6 mmol, 1.2 equiv) and benzylamine
(0.07 g, 0.65 mmol, 1.3 equiv). The reaction mixture was cooled to 0 °C and acetic
acid (70 pl) was added dropwise. The ice bath was removed after 30 minutes and
15  the reaction was heated to reflux. After 19 h, the reaction mixture was quenched with
saturated NaHCOj; solution and diluted with EtOAc. The organic layer was washed
twice with brine, dried over Na,SO,, filtered, and concentrated in vacuo to afford
Compound 7 (0.26 g), a 1:1 mixture of diastereomers, as a yellow oil. To the crude
Compound 7 (0.26 g, 0.49 mmol, 1.0 equiv) in EtOH (8 mL) was added a 1M NaOH
20 solution (5 mL) followed by a dropwise addition of a 30% HzO: solution over 10
minutes. After 4 h, the reaction was quenched with saturated NaHCO3 solution and
diluted with EtOAc. The organic layer was washed twice with brine, dried over



-40 C Compound 4 Compound 5 10 To Conpound 4 (0.5 g, 1.2 mmol, 1.0 equiv)
i n anhydrous toluene (2 m-) was added sodi um bi carbonate (0.092 g, 1.1
nmol , 0. 9%F0aguissy¢ N-benzyl hydroxyl am ne hydrochl ori de @POTAS0897633 1 nmol ,
0.95 equiv) and nmagnesium sul fate (0.05g). The vyell ow suspension was
allowed to stir for 4 hours, before being filtered and concentrated in
vacuo to afford a yellow oil. The yellow oil was diluted with 15 anhydrous
ether (4 nmL) and was cool ed the soluti to -78 C. Methyl nagnesium
bromde (0.43 ni, 1.3 mml, 1.1 equiv) was added over 1 mnute. The
resulting yellow solution was allowed to warmto roomtenperature after 10
m nut es NakBO,, fitterdd, camdricohuestrated imouacier ol dfford Comppund & (144 rg.nd0%s

i ndi cated the presence of starting material. The solution was recooled to
-78 C aN®'d)rua YRISWAIl- MevyBr 20 was added. The cold bath renoved after 10
m nut es and ' UX4 s Wesor GopWfhd 8. stir for 2 h. The reaction
m xt ure was tg(g%?tg t%ygﬁscmgng]jq%senched with saturated NH4Cl sol ution and
diluted with Et OAc. The organic | ayer was washed once wth brine, dried
over _Na2SO4, J.iltgered, and concentrated in vacuo to afford a yellow oil.
The ®rude nat FP%Ef was purified by flash chromat ography using a biotage
eluting WO 03/078376 PCT/US03/07633 95 with the solvent gradient 5%

Et OAc/ hexane to 40% Et OAc/ hexane to afford Conpound 5 (0.25 g, 38%yield).
El ectrospray M5 [Mrlp+ 538.1 fgr Conpound 5. 5 Sidy g Bn &f73 Bn 173C 3
HN,,, HO'ACF3 zn, HOANHBM | T3 -0 ,, CF3 Cotalit

sol ution of CorrpoHLﬁﬁ‘H I
m.) under N2 was adde
reaction

ic acid (3
VOF 5 The

Compound 8 Example 19

To Compound 8 (0.114 g, 0.21 mmol, 1.0 equiv) in MeOH (4 mL) was added
10% Pd/C (0.11 g) followed by ammonium formate (0.069 g, 1.1 mmol, 5.0 equiv).
10  After 3 h, the suspension was allowed to cool to room temperature and filtered
through celite to afford a colorless oil (0.1 g). The crude material was purified on
biotage eluting with 95:5 CH,Clo/MeOH to afford a 1:1 diastereomeric mixture of
Example 19 (0.044 g, 45% yield) as a colorless oil.
Electrospray MS [M+1]" 446.1 for Example 19.

15
Preparation of Example 20
(o) F
0 F
Example 20
Step 1:
20 Compound 9

b



m xture was heated to 70 C. After 30 mnutes, the reaction m xture was
allowed to 10 cool to roomtenperature, filtered through celite,

neutral i 280 03i0t437d0% NaCOH sol ution, and diluted w th Et ORCT/USa®0BZani c

| ayer was washed once with brine, dried over Na2SO™4, filtered, and
concentrated in vacuo to afford a colorless oil. The crude nmaterial was
purified by flash chromatography using a biotage eluting with the sol vent
gradi ent 25% Et QAc/ hexane to 75% Et CAc/diexane to 10% MeOH Et OAc to afford
15 Conmpound 6 (0.28 g, 100% yield). Electrospray M5 [ Mt1l] + 522.1 for
Conpound 6. Step 3: Bn CF CF3 HN,, 3 H2N,, 10%d/C CF3 NH402CH CF3 MOH
Compound 6 Exanple 18 To a solution of Conmpound 6 (0.13 g, 0.25 nml, 1.0

equiv) in M 5 nL 20 under N2 was added 10% Pd/ C (.0 [
Formate (0. 0ROMPOLIs! Sa1s PrepagPEHBre) S MiREPrsRdb o 1o foi Credl RN 1
ref | ux. £6fudromdinybBfizyl GRGHOP hstddk '8 - biRiiflotomethyiiseregbéicool oom

t enper ature and the suspension was filtered through celite washing with

Et OAc. The solution was concentrated in vacuo to afford Exanple 18 (0.097
g, 92%yi el d) te 03/ 078376 PCT/US03/ 07633 96 Electrospray M5 [Mrl]+ 432.1
for anpl e 1%. P reparati on of Exanple 19 5 Exanple 19 H2N O CF3 H2N i

'O CF3
F o F o F
%o
o i Zn, Et,0 o Nal, HOAc o e
C|3CCOC| F Zn dust

Compound 9 Compound 10 Example 20

To Compound 9 (1.73 g, 6.3 mmol, 1.0 equiv) in a flame-dried 100 mL RBF in
anhydrous Et,O (45 mL) was added zinc dust (0.83 g, 12.6 mmol, 2.0 equiv). An.

10  addition funnel containing a solution of trichloroacetyichloride (1.1 mL, 9.46 mmol, 1.5
equiv) in anhydrous Et,0 (20 mL) was attached on top of the reaction flask which was
emerged in the water bath of a sonicater to the level where it experienced the
maximum agitation. The solution was added dropwise over a period of 50 minutes.

After the addition was complete, the reaction mixture was sonicated vigorously for an

15 additional 5 h. The TLC (EtOAc/Hexane=10%) indicated the presence of starting
material and an additional portion of trichloroacetylchloride (0.8 mL, 7.17 mmol, 1.1
equiv) was added over 10 minutes. The reaction mixture was sonicated for another 6

h. The reaction was almost complete by TLC and the solvent was evaporated in
vacuo. The crude product, mainly Compound 10 and zinc dust, was treated with

20 HOAc (30mL), zinc dust (3.3 g, 50.5 mmol, 8 equiv) and Nal (1.88 g, 12.5 mmol, 2.0
equiv). The black mixture was heated at 90 °C for 1 hour. The TLC
(EtOAc/Hexane=10%) showed the Compound 10 was almost completely consumed.

The reaction mixture was diluted with EtOAc and the dark brown solution was filtered
through a fritted funnel containing celite and was washed thoroughly with EtOAc. The

25 filtrate was cooled to 0 °C and neutralized carefully with saturated NaHCO3 aqueous
solution, separated, and the aqueous layer was further extracted with EtOAc. The
combined organic layers were washed with brine, dried over Na;SOs, filtered, and



Step 1: O CF3 NC NHBn CF3 O NHBn CF3 NaCN, BnNH2 O H2Q2 H2N, | . \ '~O\
CF3 McOH, AcOH CF3 NaOH CF3 Exanple 2 Conmpound 7 - Conpound 8 1'0 To

Exanpl e 2v0®3@183g¢ 0.5 mmol, 1.0 equiv) in anhydrous MOHPCI/US037633 under
N2 was added sodi um cyanide (0.03 g, 0.6 mvol, 1.2 equiv) and benzyl am ne
(0.07 g, 0.65 nmmol, 1.3 equiv). The reaction mxture was cooled to 0 C and
acetic acid (70 I) was added dropw se. %he ice bath was renoved after 30
m nutes and 15 the reaction was heated to reflux. After 19 h, the reaction

M Xt ure \gahcaHeaRdeR widd tosfford ahe drivieidtiuze! THd e RN atkiral e pyurtfféd 04y

Et OAc. The or?%nlc | ayer was washed twice with brine, dried over

filtered€flaghe @rﬂi\a@qra@hmsm@ & hiakage to afferst Example 3010.48 9.2 1% )@e;ld) a 1:1

o, 045 nmol . St H AR OB GaLe 3 ot 38 s B dabit A (s

n-) foll ﬂv\ﬂdHP)G@S@eEUJJW)S&ZBC{d'Bi@GOQfH@ 130Y°06:89%.69 (Mt BeM, v\zH?%@(m 5

m nut es. After he reaction was quenched with saturated NaHCCS

sol ut Pon Hhd d| I uted with Et OAc. The organic | ayer was washed twice with
brine, dried over WD 03/078376 PCT/US03/07633 97 Na2SO4, filtered, and
concentrated in vacuo to afford Conpound 8 (0.14 g, 50% vyield) as a yellow
oi | . El ect r os[RrepakitioMof|Exdmplet 2ta afdBAddund 8. 5 Step2: H2ZN O NHBn CF3
HNOGCF3 2 H2N 10%°d/C ~O\ CF3 NH402CH CF3 Conpound 8 Exanple 19

Example 21a Example 21b

10
A solution of Example 20 (0.38 g, 1.2 mmol, 1.0 equiv) in EtOH/H,O(v/v=1/1)
(2.25 mL) was treated with (NH4)2CO3 (0.34 g, 4.43 mmol, 3.7 equiv) and KCN (0.12
g, 1.90 mmol, 1.58 equiv). The resuiting orange solution was heated to 60 °C for 36
h. The reaction mixture was diluted with water, and carefully extracted with EtOAc.
15 The combined organic layers were dried over Na;SOy, filtered, and concentrated in
vacuo to give the crude product. The crude material was purified on a biotage eluting
with the solvent gradient 10% EtOAc/hexane to 30% EtOAc/hexane to afford a
mixture of diastereomers, which was further purified on a Chiralcel OD column
(IPA/hexane=10/90) to obtain Examples 21a and 21b.
20 Electrospray MS [M+1]" 387.1 Example 21a.
Electrospray MS [M+1]" 387.1 Example 21b.

Preparation of Examples 22a and 22b

25 Example 22a Example 22b
o
CF CF
HN., /=© 3 3
"0 CF3 CF3




To Conpound 8 (0.114 g, 0.21 mmol, 1.0 equiv) in MeOH (4 nL) was added 10%
Pd/C (0.11 g) followed by anmmonium formate (0.069 g, 1.1 nmol, 5.0 equiv).
10 After WOh3/otd3e6 suspensi on was allowed to cool to room PEFASNZH068E and
filtered through celite to afford a colorless oil (0.1 g). The crude
material was purified on biotage eluting with 95:5 CH2Cl 2/ MeOH to afford a
1:1 diastereoneric mxture of Exanple 19 (0.044 g, 45%yield) as a .
colorless oil. Electrospray M5 [ Mrl] + 44691l for Exanple 19. 15 Preparation
of Exanple 20 OF OAF / \ Exanple 20 Step 1: 20 Conpound 9 F OAF WO
03/ 078376 PCT/ US03/ 07633 98 Compound 9 was prepared using simlar
procedure as for Conpound 2 using 3,5-d ifluoronethyl benzyl al cohol

i nstead of 3,%@' sllt.rifl uor onet hyl benzyl alcohol. 5 Step 2. OFp F ~ d
Zn, Et20 C \ kla HOAc, O F C13000C1 O F Zn dust F Conpound 9 Conpound
10 Exanple 20 To Conpound_9 (1.73 g, 6.B mmol, 1.0 eqpiv) in a flame-dried
100 nL RBF in anhydrou 20 (45 nfl @dded zi nc/dust (0.83 g, 12.6
mmol, 2.0 equiv). An CN

NaH, DMF CN

Compound 11

A three-necked RBF under N, was charged with anhydrous DMF (1L), 1,3-

9  dichloro-2-butene (30 mL, 0.259 mmol) and a 60% dispersion of NaH in mineral oil

(30.6 g). To the above suspension under vigorous stirring was added dropwise

benzylcyanide (30.45 mL) in anhydrous DMF (30 mL) over 15 minutes. After 30

minutes, the reaction was quenched with saturated NH4Cl and extracted with ether.

The organic layer was washed with water, brine, dried with Na,SO, filtered, and

10 concentrated in vacuo. The crude product was purified using a flash silica gel column
to afford Compound 11 (10-15g, 23-35% yield).

DIBAL-H
CN CHO
Compound 11 Compound 12
Step 2:
15 A flame-dried 250mL flask containing a 1.0 M solution of DIBAL-H in hexane

(60 mL, 60 mmol, 2.0 equiv) was diluted with anhydrous THF (15 mL) and cooled to
—50°C. To this solution was added via cannula a solution of Compound 11 (5 g, 30
mmol, 1.0 equiv) in dry THF (10 mL). After 3 h at —50 °C, the reaction was quenched
with saturated NH,Cl and was allowed to stir at room temperature for 30 minutes. The

20 layers were separated and the aqueous layer was further extracted with EtOAc. The
organic layers were combined and concentrated in vacuo. The crude product was
purified using a silica plug, eluting with EtOAc to afford Compound 12 (4.31 g, 83%
yield).



10 addition funnel containing a solution of trichloroacetylchloride (1.1
m., 9.46 mmol, 1.5 equiv) in anhydrous Et20 (20 nL) was attached on top of
t he reactworsfrssk which was energed in the water bath ofPCa/sosimwas er to
the | evel where it experienced the nmaxinmum agitation. The sol ution was
added dropwi se over a period of 50 m nutes. After the addition was
conplete, the reaction m xture was soni cated vigorously for an 15
additional 5 h. The TLC (Et OAc/ Hexane=l099 i ndicated the presence of
starting material and an additional portion of trichloroacetylchloride
(0.8 m, 7.17 mmol, 1.1 -equiv) was added over 10 mnutes. The reaction

m xture was sonicated for another 6 h. The reaction was al nost conplete by
TLC and the solvent was evaporated in vacuo. The crude product, nmainly
Conpound 10 &8PAinc dust, was treated with 20 HOAc (30mL), zinc dust (3.3
g, 50.5 mml, 8 equiv) ad Nal (1.88 g, 12.5 mmol || 2.0 equiv). The bl ack
m xture was heated at 9 for 1EtB?I”NaBIIhe TLC QAc/ Hexane=10% showed
t he Conpound 10 was al conpl med. eoHeacti on m xture was
diluted with Et OAc ang &CHRrk br 8@ sol utio s filtered through a
fritted funnel contai\nipg celite and was wash horoughly with Et QAc. The
25 filtrate was cool ehpigud92and neutralized Compbiihd13 Wi th saturated
NaHCO3 aqueous sol ution, separated, and the aqueous |ayer was further
extracted with Et OAc. The conbi ned organi c |ayers were wa he?l vvlé &_Pré'd]e,
dried over NaAZSﬂaltionidftGmeD,Ouanld'l2/\(4-@3/9)?@3'7‘61@CT70LEMY)0"7‘@§§0@9 tOH (

concentrated in vac to_affo t he, cr 0 T rsal S
bur B edbl Wap| casisd i Shel gt g ek it e BHBAS 008 Pt 2 REGH LT e
(0.43 91re8§ﬁé’§’9 y@s!t&)e WX SRR with NYBCROOMtEr, SBRAGE)foB n87hodr, din 305
Hz, 3 H), 3.35-3.43 (m 4 H, 3.48 _ﬁ_s, 2 |3) 4.25 é% J:,G.%BS bz 1 H)
6. 62- 6. GBNEANtratad) in vaam o goynass. 5 The regidup, wastakeh PN EReRANEsWasNed ang
21 b EXawi | esagulra%oEégmﬂln? &é’a#&othJ‘a\wa'\bm\é fhe"&lgaﬁic': layRlrs were combined,
dried over Na,SOQ,, filtered, and concentrated in vacuo to give the crude product
10  which was purified via flash chromatography using a biotage to give Compound 13

(3.81 g, 87% yield).

NaH, DMF

on F3CI j Br
CF3

Compound 13

Compound 14

Step 4:

15 A solution of Compound 13 (2.5 g, 14.4 mmol) in DMF (50 mL) was cooled to
0°C and treated with a 60% dispersion of NaH in mineral oil (1.0 g, 25.2 mmol). After
stirring for 10 minutes, 3,5-bistrifluoromethylbenzylbromide (4.7 mL, 23 mmol) was
added dropwise and the solution was allowed to warm to 23 °C. After 18 h, the
reaction was quenched with saturated NH,Cl and taken up in ether. The organic

20 layers were combined washed with water and brine, dried over Na;SQOy, filtered, and
concentrated in vacuo to give the crude product which was purified by flash

chromatography using a biotage to give Compound 14 (5.45 g, 95% yield).



10 A solution of Exanple 20 (0.38 g, 1.2 mmol, 1.0 equiv) in

EtOH H2Q(v/v=1/1) (2.25 nm) was treated with (NH4)2CO3 (0.34 g, 4.43 mol,
3.7 equi woan@744@N (0.12 g, 1.90 nmol, 1.58 equiv). The PeTuliSns/omg3dr ange
solution was heated to 60 C for 36 h. The reaction mxture was diluted
with water, and carefully extracted wwth EtOAc. 15 The conbi ned organic

| ayers were dried over Na2SO4, filtered, and concentrated in vacuo to give
the crude product. The crude materi al Y5 purified on a biotage eluting
with the solvent gradi ent 10% Et CAc/ hexane to 30% Et OAc/ hexane to afford a
m xture of diastereoners, which was further purified on a Chiralcel OD
colum (1 PA/ hexane=10/90) to obtain Exanples 21 a and 21 b. 20

El ectrospray M5 [M+rl ]+ 387.1 Exanple 21 a. Electrospray M5 [Mrl ]+ 387.1
Exanpl e 21 bStepdéparation of Exanples 22a and 22b 25 Exanpl e 22a Exanpl e
22b 0L 0 NOCF3 1 H-OHN,. HN3 ,, ,0~@3-3 3-,"-CQZF WO 03/078376

PCT/ US03/ 07633 100 Stlep 1:*%~ ~ cl ~cl ~CN NaH, / CN npound 11 A
2 har ged wi ©f anhydroDl\/F , 1,3- 5
o) i@fel )"and a 60% di s¢ chaH in

t hr ee- necked RBF under
di chl oro- 2- butene (30

mneral oil (30.6 To the above susﬁ%bl on er Vi gorous s?l rring was
added dropw se ben® ani de 30 45 m) i n anhydh 0 m.) over 15
mnutes. After 30 mi nﬁg Bound ¢ caction was quenchgamﬁ?lfm Sat urat ed NH4CI
and extracted with ether.

A solution of Compound 14 (1.7 g, 4.25 mmol, 1.0 equiv) in CHxCl> (42 mL)
5 was cooled to -78 °C and treated with Os. After 1 h, the reaction mixture was
quenched with tetrabutylammonium iodide (1.88 g, 5.1 mmol) and was allowed to

warm to 23 °C. The solution was concentrated in vacuo and the crude product was

purified by flash chromatography using a biotage to give Compound 15 (0.85 g,
49%).
10
Step 6:
H
o
N
CF3 g o CF;

o
HN//I
(NH4),CO5 \/@\
.0 - 0.9 CF
7 CF KCN 3

3

Compound 15 Example 22a

CFs3

Example 22b

To a solution of Compound 15 (0.85 g, 2.1 mmol, 1.0 equiv) in EtOH-H,0(4:1;
viv) (10 mL) was added (NH4)2CO3 (0.7 g, 7.3 mmol, 3.5 equiv) and KCN (0.25 g, 3.8
15 mmol, 1.8 equiv). The reaction vessel was sealed and heated at 90 °C for 12 hours.

The EtOH was then removed under reduced pressure and residue was partitioned



The organic | ayer was washed with water, brine, dried with Na2SOQ4 filtered,
and 10 concentrated in vacuo. The crude product was purified using a flash
silica geWwoaslowssme to afford Conmpound 11 (10-15g, 23-35% ycalutp3/oBBAL-H 1
CN/ \ CHO Conpound 11 Compound 12 Step 2: 15 A flane-dried 250nL flask
containing a 1.0 Msolution of DIBAL-H in hexane (60 nL, 60 mmol, 2.0
equiv) was diluted with anhydrous THE (15 nL) and cooled to -50 C. To this
sol uti on was added via cannula a sol ut1’ of Conmpound 11 (5 g, 30 nmol,
1.0 equiv) in dry THE (10 nL). After 3 h at -50 C, the reaction was
guenched wth saturated NH4ACl and was allowed to stir at roomtenperature
for 30 metwhars walbe apd EHPACs Ther ergamialayardwasdvashed yido Hsne agdpdyaxer

furth ed with EtQAc. . T . i Gl i ;
Concant Nsse: HigaHuaNd AR PP POUIRD- e UER, IBLGe B8R piffeBlting o |
luti ' ' i 4 228390d 22lel d). WD 03/ 078376
PCT/ ILJ%%WB%%%%&“%@&%@@%% %é%E&%% 0C mxn%ouné 12 Conpound
13 A sol uti ofledtraspna Wi [M21] 4731 for Examilgl22a1. 0 equiv) in absol ute Et OH

(50 .5 nm-) s .cool ed + t it BH4 (1.89 g, 50 mmol, 2.0
equi¥). The E%%qupéﬂy Mi{lﬂ?g 323%@2?@‘%@‘%%‘4\%04 after stirring for one
hour, then <concentrated in vacuo to dryness. The residue was taken up in
et her and washed w th saturated sodi um bi carbonate and brine. The organic
| ayers were ®iebarati ixamnplesr23a20eh23b j | t er ed, and concentrated in
vacuo to give the crude product 10 which was purified via flash

chromat ography using a biotage to give Conpound 13

Example 23a Example 23b

10

15 Compound 16 was prepared using a similar procedure as for Compound 2
using 3-trifluoromethylbenzyl alcohol instead of 3,5-bistrifluoromethylbenzyl alcohol.

Step 2:
0]
O\/©\ KCN
g CFa (NH,),C03
Compound 16 Example 23a Example 23b

20



(3.81 g, 87%yield). F3C NaH DV OH F3C Br 0 CF3 Conpound 13 CF3
Compound 14 Step 4: 15 A solution of Conpound 13 (2.5 g, 14.4 mmol) in DV
(50 m) waeocomled to O C and treated with a 60% di sper sipam/ush3/Nsbs i n
mneral oil (1.0 g, 25.2 mvol ). After stirring for 10 m nutes, _

3, 5-bistrifluoronethyl benzyl bromide (4.7 m, 23 mmpl) was added dropw se
and the solution was allowed to warmto 23 C. After 18 h, the reaction was
quenched with saturated NHACI and takenqigg in ether. The organic 20 |ayers
wer e conbi ned washed with water and brine, dried oveL Na2SO4, ;! I f}le[jed],c I anﬂ
concentrated ip_vacyo t lve t crude product which was purifie y as
chr omat ographyE?f@ | g?%t ggd Egbg\”\%edg' @Cﬁfgj ysing ssiylag, P@Qﬁﬂyrﬁlalaﬁ fomp
03/ 07837 ExpleROH 2 238°1 11 0sing B SRpBunE>f6 %@@)JE&@E@J‘? k3 "~10 ~ |
CF3 G5 Conpound 14 Conpound 15 A Solution o npoun ‘79, 4.25
mol , 1.0 equiERarpleceBel M NAMRBEOOMHZS melsgreor].ag-w.%h(ﬁ? gt@)gg,cstg ﬁrs(,eql-gg_ with
03. After et reaction m r S uenched wit et rabu anmoni um
i odi de (ﬁ-%%(%d,- Q.%i?’ 1§, Ty S8 (& TRt i, 180408 (s 1) 26 @i 20); on
was cenceng4 gd efH).n vacuo and the crude product was purified by flash

chr omat ography using a bi1ot age to give Conpound 15 (0.85 g, 49%. 10 Step
6 Example 23b: "H NMR(500MHz, CDCl3) § 7.54 (m, 4H); 7.48 (m, 3H); 7.00

(m, 2H); 6.53 (s, 1H); 4.53 (m, 1H); 3.25, (m, 2H); 3.10 (m, 2H); 2.76 (dd, 1H): 2.65
(dd, 1H); 1.61 (d, 1H)

10 Preparation of Example 24

Example 24

In a sealed tube, Example 22b (0.120 g, 0.254 mmol, 1.0 equiv) was dissolved
15 in MeOH (2 mL) and water (3 mL) and was treated with a 50% aqueous solution
NaOH (0.5 mL). The suspension was sealed and heated at 100-110 °C for 20 hours.
-The volatiles were blown away with N, at 100 °C. The residue was diluted with
MeOH (10 mL) and neutralized with 1M HCI in ether to pH 7. The mixture was filtered
and the residue was washed with MeOH. The filtrate was concentrated in vacuo and
20  the resulting residue was diluted with water and EtOAc. The aqueous layer was
further extracted twice with EtOAc. The combined organic layers were dried over
Na,S0;, filtered, and concentrated in vacuo to give the crude product. The material
was dissolved in DMSO and subjected to Gilson (RP C18) to provide Example 24
(0.064 g, 56% yield).
25 Electrospray MS [M+1]" 448.1 for Example 24.



O'HOCF3 NOCF3 HWV/, (NH4)2CO3 CF CIF 3 KCN Conpound 15 Exanple 22a
ONH N-0CF3 HN&: 0 CF3 Exanple 22b To a solution of Conpound 15
(0.85 g, wob3pmslig 1.0 equiv) in EtOHH20(4:1; v/v) (10 mcrjusesereazided
(NH4)2C®8B (0.7 g, 7.3 mmol, 3.5 equiv) and KCN (0.25 g, 3.8 15 mml, 1.8
equiv). The reaction vessel was sealed and heated at 90 C for 12 hours. The
Et OH was t hen renoved under reduced pressure and residue was partitioned WO
03/ 078376 PCT/ US03/07633 103 between er and Et OAc. The organic | ayer
was washed with brine, dried over Na2 , filtered, and concentrated in
vacuo. The crude product was purified using a silica gel colum to give
(0.62 g, 62%Pyéparchtidixeffixam@@25nd 22b. El ectrospray Ms [ M+1] +473.1 for
Exanpl e 22a. 5 Electrospray Ms [ M+1] +473. 1 for Exanple 22b. Preparation
of Exanpl es 23a and 23b Exanple 23a Exanple 23b o, HONNOHN O HN,,.

Example 25

/
H2N N

"'//O CF3

5 To a solution Example 24 (0.056 g, 0.123 mmol, 1.0 equiv) in DMF (1
mL), was added a 2.0 M solution of methylamine in MeOH (0.135 mL, 0.27 mmol, 2.2
equiv) followed by the addition of HATU (0.052 g, 1.35 mmol, 11 equiv). The reaction
mixture was allowed to stir at 23 °C overnight. The reaction mixture was diluted with
DMF (1 mL) and subjected to separation by Gilson (RP C18) to give Example 25

10  (0.001 g, 2% yield).
Electrospray MS [M+1]" 461.1 for Example 25.

Preparation of Examples 26a and 26b

15
Example 26a Example 26b

- CF
HOS CFs OH 3

"'//o

CF3 CF3

To a solution of Example 2 (0.39 g, 0.93 mmol, 1.0 equiv) in dry ether (10 mL)

20 at-78 °C was added methylmagnesium bromide (0.34 mL, 1.005 mmol, 1.07 equiv).
After 10 minutes at -78 °C, the reaction mixture was allowed to warm to room
temperature. After 16 h, no progress in the reaction was observed by TLC. The
solution was cooled to -78 °C and methylmagnesium bromide (1.0 equiv) was added.

The solution was allowed to warm to room temperature and stir for 5 h. The reaction

25  mixture was quenched with saturated NaHCOj3 solution (20 mL) and was extracted



Ol CF3 ,iKo)3LCF3 10 Step 1: Compound 16 O .,,,110 CF3 a 15 Conpound
16 was prepared using a simlar procedure as for Compound 2 using

3-trifl uowomswbssioenzyl al cohol instead of 3,5-bistrifl uorematsaybisenzyl

al cohol. Step 22 O HON OHO HNKCNHN,,. OaCF3 CF 3 NHCO ~ 4)2 3
Compound 16 Exanpl e 23a Exanple 23b 20 WO 03/078376 PCT/ US03/07633 104
Exanpl es 23a and 23b were prepared using simlar procedure as for Exanples
11 a and 11 b using Conpound 16 insteafb f Conpound 2. Exanple 23a: 1H
NVR(500MHz, CDCI3) S 7.47-7.15 (m 9H); @ 69 (s, 1 H; 4.38 (dd, 1 H);
3.84, (d, 1 H,; 3.54 (d, 1 H; 3.14 (m 1 H,; 3.03(m 1 H,; 2.67 ( 2H) ;
5 1.34 (ith EtGc (Bxam@ilenit3b: Thel adumised miganicDaysls were sitiednpverHNaz$04.8

(0 20 gl o] Aol LD st e
Exanpl e cRbmatography using a biotage eluting with the solvent gradient 95:5 hexane/EtOAc
to 9:1 hexane/EtOAc to afford a mixture of two isomers (0.2 g, 50% vyield). The
5 isomers were separated by HPLC using a semi-prep Chiralcel OD column
(IPA/hexane=10/90) to afford Examples 26a and 26b.
Electrospray MS [M-1 71" 451.1 for Example 26a.
Electrospray MS [M+1]" 433.1 for Example 26b.

10 Preparation of Example 27

Example 27

CF,
CF3
15 Step 1:
HO
e CF
CF3 BocHN. S © 3
i. Boc,0 Boc,0
m : THF/NaHCO oy O
CF3"' 1M LiOH CF3 3 ~ CFs3
Example 11a Compound 17 Compound 18

To a solution of Example 11a (7.5 g, 15.4 mmol, 1.0 equiv) in anhydrous THF

20 (200 mL) under N, was added di-tert-butyl dicarbonate (6.7 g, 30.8 mmol, 2.0 equiv)
and catalytic DMAP (50 mg, 0.41 mmél, 0.03 equiv). After 3 hours, 1M LiOH solution

(150 mL) was added to the reaction mixture and the resulting suspension was
allowed to stir for 24 h. The reaction mixture was diluted with water (200 mL)and
EtOAc (700 mL). The organic layer was washed with brine, dried over NazSOy,



Exanmple 24 HO O HN 3-"0'ZCF3 1In a seal ed tube, Exanple 22b (0.120 g,
0.254 mmol, 1.0 equiv) was dissolved 15 in MeOH (2 nL) and water (3 nlL)
and was tweaBmems3m th a 50% aqueous sol ution NaCH (0.5 nl) PCTHS0FuBpENSi on
was seal ed and heated at 100-110 C for 20 hours. The volatiles were bl own
away wth N2 at 100 C. The residue was diluted wwth MOH (10 niL) and
neutralized with 1 MHCl in ether to pH 7. The m xture was filtered and
the residue was washed with MeOH The fijpgkhtrate was concentrated in vacuo
and 20 the resulting residue was dil ut eg with water and Et OAc. The aqueous

| ayer was further extracted twice with Et OAc. The conbi ned organic |ayers
ver e drifdteredeand sansmirated in vaedo taatforbrompeundd 7 (1028us kO%"Vgiyﬁid}m

crude pro t. T [ ' I hect «(3.] son
(e by Vel 559 TR, e colfe ieBRgl Yo callicd RivyaRenasc 8 £ uafuti
[][VHEL + 4;14&%1‘5@%; ”"é‘f“m'zfeﬁﬁg.é‘“??%&'““@m CoripdNd AB5E31 d,055.4Pmepaly dtd on
o] anpl e 25 Exanpl e N ~O CF 0 a solution | e 24
(?. 056hgng)m3w%(8’0 !T!‘QLO %ﬁ%UF?WgZDWJ?qUS ﬁ@}%%@!&’i‘&@d‘”% 2geh Qe on
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brine, dried over Na,SO,, filtered, and concentrated in vacuo to afford a foam (11.4

g). The crude product was purified by flash chromatography using a biotage eluting

10 with 7% MeOH/CH,CI, to afford Compound 18 (7.6 g, 88% yield) as a white solid
foam.
Electrospray MS [M+1]" 562.1 for Compound 18.

Step 2:

15

i. PyBOP, CH,Cl,
ii. MeNH,

Compound 18 Compound 19

To a solution of Compound 18 (5.0 g, 8.9 mmol, 1.0 equiv) in anhydrous

CH,Cly (100 mL) under Ny at 0 °C was added diisopropylethylamine (4.6 mL, 26.7

20 mmol, 3.0 equiv) and PyBOP (5.1 g, 9.8 mmol, 1.1 equiv). After 30 minutes the ice
bath was removed and the solution was allowed to stir for 1 h at room temperature. A

2M solution of methylamine in THF (44 mL, 89 mmol, 10 equiv) was added to the
reaction mixture and the resulting suspension was allowed to stir for 24 h. The
reaction was quenched with water and diluted with EtOAc (400 mL). The organic

25 layer was washed twice with brine, dried over NaxSQ,, filtered, and concentrated in
vacuo to afford a yellow foam (8.5 g). The crude product was purified by flash
chromatography using a biotage eluting with the solvent gradient 30% EtOAc/hexane



El ectrospray M5 [M+l] + 461.1 for Exanple 25. Preparation of Exanples 26a
and 26b 15 Exanple 26a Exanple 26b HO CF3 OH CF3 CF3 3 To a sol ution of
Exanpl e 2w0®38®3g¢ 0.93 nmol, 1.0 equiv) in dry ether (10parjuso206as -78 C
was added net hyl magnesi um brom de (0.34 ni, 1.005 mmol, 1.07 equiv). After
10 mnutes at -78 C, the reaction mxture was allowed to warmto room
tenperature. After 16 h, no progress in the reaction was observed by TLC
The solution was cooled to -78 C and iz hyl magnesi um brom de (1.0 equi V)
was added. The solution was allowed to warmto roomtenperature and stir
for 5 h. The reaction 25 m xture was quenched wi th saturated NaHCO3
sol uti ofo @B% MO cHMEkamestoe 50%a Et@AcKexaseopsaiferdrCommpand 483642 1me82%et h
Et OAc (2, x.,.100 g\h‘é 'I;}ff.e conbi ned organic |layers were dried over Na2SO4,
filteredicldRp 8 ¥RteRGTOAM n vacuo. The crude product was purified by
flash chromat ography UEiélﬂrc?sﬁFa?tMS VMgt 678, WidriCermposnd vent gr adi ent
95:5 hexane/EtOAc to 9:1 hexane/EtOQAc to afford a m xture of two isoners
(0.2 g, 50%vyield). The 5 isoners were separated by HPLC using a sem -prep
Chiral cel OD#%I) ] (I PA/ hexane=10/90) to afford Exanples 26a and 26b.
El ectrospray F*Tl?] + 451.1 for Exanple 26a. Electrospray M5 [ Mtl] +
433.1 for Exanple 26b. 10 Preparation of Exanple 27 Exanple 27 H\-0O CF3
H2ZNi0 I CF3 15 SM%HNl: (r)” -N HOB CF CF3
N

=0 CF; CF;
BocHN» TFA, CH,Cl,

"0 CF3 CF;

Compound 19 Example 27

To a solution of Compound 19 (3.0 g, 5.2 mmol, 1.0 equiv) in anhydrous

10  CHCl, (35 mL) under N, at was added excess TFA (4.0 mL, 52 mmol, 10 equiv).
After 24 h, the reaction mixture was cooled to 0 °C and quenched with saturated
NaHCO; solution. The biphasic mixture was diluted with EtOAc, washed once with
brine, dried over Na,S0Oy, filtered, and concentrated in vacuo to afford Example 27

(2.4 g, 98 % yield) as a colorless gum.
15 Electrospray MS [M+1]" 475.1 for Example 27.

Preparation of Example 28

Example 28

20 N
2
\— CF
HzN ::—O 3

1,0 CF;

The title compound was prepared by a method analogous to Example 27 from
Compound 18, using ammonia gas in place of methylamine.
25 Electrospray MS [M+1]" 461.1 for Example 28.



\-OCF3 HN O 3 Boc20 BorcHN HOO/ HN; &i. Boc202i I ,,."0CFii. 1M
UGH CF3 HF/ NaHCO3 .x/110 | CF3 Exanple 1la Conpound 17 Conpound 18 To a
sol ution whoBwasspé e 11a (7.5 g, 15.4 mol, 1.0 equiv) in aco®oes3THE 20
(200 nL) under N2 was added di-tent-butyl dicarbonate (6.7 g, 30.8 mmol,
2.0 equiv) and catalytic DVAP (50 ng, 0.41 nmol, 0.03 equiv). After 3
hours, | MLiOH solution (150 nL) was added to the reaction m xture and
the resulting suspension was all owed @gstir for 24 h. The reaction

m xture was diluted with water (200 rrLﬁand Et OAc (700 nlL). The organic

| ayer was washed with brine, dried over Na2SO4, WO 03/078376 PCT/ US03/ 07633
107 filter ed Prapdratiorw ofiExangulei2® vacuo to afford Conpound 17 (10.5 g, >
100% yield) as a yellow foam [Note: The crude material was carried
forward based on a quantitative yield fromthe first step.] To a solution
of Conmpound 18 (7.1 g, 15.4 mol, 1.05@%' /)29 N THE (80 nL) and saturated
aqueous NaHCO3 sol ution was added di-fer utyl dicarbonate (8.4 g, 38.5
nmol, 2.5 equiv). After 24 h, the solution was cooled to 0 C and was
acidified with 10%citric acid sol yejn to ph 3-4. The sol ution was
extracted with EtOAc (700 niL). Thq_lﬁrgacmic I was washed once with water
and brine, dried over Na2sO4, filt% an ncentrated in vacuo to
afford a foam (11.4 g). The crude p
chromat ogr aphy using a bi otage el utj
Compound 18 (7.6 g, 88%yield) as ite solid foam Electrospray M
[M+1§+ 562. 1 for Conpound 18. Step2: 15 Ho_ O CF3 McHM -O CF3 BocHN i.
PyBOP, CH2CI 2 BocHN ,~O 1 CFii. McNH2 CF 3 3

Step 1:

Fduey urified by flash
70 yi th 795Me0H CH2Cl 2 to afford

CF3

- BocHN, =
i. triphosgene _
CF; ii. MezNH

Compound 18

CFj

Compound 20
To a solution of Compound 18 (0.15 g, 0.27 mmol, 1.0 equiv) in anhydrous
10 CH.Cl, (2 mL) under N2> was added diisopropylethylamine (0.14 mL, 0.81 mmol, 3.0
equiv) and triphosgene (0.040 g, 0.14 mmol, 0.5 equiv). After 3 h, a 2M solution of
dimethylamine in THF (0.7 mL, 1.4 mmol, 5 equiv) was added to the reaction mixture
and the resulting suspension was allowed to stir for 60 h. The reaction was guenched
with water and diluted with EtOAc (25 mL). The organic layer was washed twice with
15  brine, dried over Na,SQy, filtered, and concentrated in vacuo to afford a yellow foam
(0.094 g). The crude product was purified by flash chromatography using a biotage
eluting with 30% EtOAc/hexane to afford Compound 20 (0.036 g, 23% vyield) as a
white solid.
Electrospray MS [M+1]" 589.1 for Compound 20.

20



Compound 18 Conpound 19 To a solution of Conpound 18 (5.0 g, 8.9 mmol, 1.0
equi v) in anhydrous CH2ClI2 (100 niL) under N2 at 0 C was added

di i sopr opwlbatlydzaeri ne (4.6 nL, 26.7 20 mmol, 3.0 equiv) aad/RyBOMB3{5.1 g,
9.8 mmol, 1.1 equiv). After 30 mnutes the ice bath was renoved and the
solution was allowed to stir for 1 h at roomtenperature. A 2M solution of
nmethylamne in THE (44 nL, 89 nmmol, 10 equiv) was added to the reaction
m xture and the resulting suspension VA Oallovved to stir for 24 h. The
reacti on was quenched wth water and diluted with EtOAc (400 nL). The
organic 25 layer was washed twice with brine, dried over Na2SO4, filtered,
and concentrated iStepvaicuo to afford a yellow foam (8.5 g). The crude
product was purified by flash chromatography using a biotage eluting with
t he sol vent gradi ent 30% Et OAc/ hexane WD 03/ 078376 PCT/ US03/07633 108 to
40% Et OAc/ hexane t me3R% Et OAc/ hexane to afford ConpouMeN19 (4.2 82%

yield) as a whit i =0 oam CEs ectros ray MsS [ MF1] +H 3 ound 19.
5 Step 3: I\/t:HI\l\-&%%@1 Ve HM - T - Eﬁ?«d—%zﬁm CI—IZCZZ?‘7

Compound 19 Exanpl e /. T0.a ji.on of Conpound 19 (3. g ,
equi v) in anhydrous 0°CHICI 2 (353nL) under N2 at dedlexcess TFA
(4.0 m., 52 mmol, @)o v). After 24 h, the reactio 1 xtur s cool ed
to 0 C and quenched W tGompdwndz20ed NaHCO3 sol ution. The B S m xture
was diluted with Et OAc, washed once with brine, dried over Na2SO4,
filtered, and concentrated in vacuo to afford Exanple 27 (2.4 g, 98 %

yield) as a qoifhpRs 290Was plepBred tfiars [CempdtindvR0] by 47 methédrarBtagpise t@7.
Preparati on of Exanple 28

Example 27 from Compound 19.
Electrospray MS [M+1]" 489.1 for Example 29.

4

g s 1.0

Preparation of Example 30

10
Example 30
CF3
CF;
15 The title compound was prepared by a method analogous to Example 29 from

Compound 18, using pyrrolidine in place of dimethylamine.
Electrospray MS [M+1]" 515.1 for Example 30.



Exanple 28 20 2N \-O C173 H2N CF3 The title conpound was prepared by a
nmet hod anal ogous to Exanple 27 from Conpound 18, using anmonia gas in

pl ace of wetodgrssms ne. 25 El ectrospray MsS [ M+l] + 461. 1 f or PETArsps/e7628. WO
03/078376 PCT/ US03/07633 109 Preparation of Exanple 29 Exanple 29
Me2M-OCF3 H2N ~O | CF3 5 Step 1: Me2N CF3 BocHN \-O CF3 BocHN >=o0 i.
tri phosgene CF3 H M2NH 3 -3 Conpound 18 Conpound 20 To a sol ution of
Compound 18 (0.15 g, 0.27 mol, 1.0 equ/) in anhydrous 10 CH2Cl2 (2 nl)
under N2 was added diisopropylethylamne (0.14 nL, 0.81 mml, 3.0 equiv)
and triphosgene (0.040 g, 0.14 mol, 0.5 equiv). After 3 h, a 2M sol ution
of di met hyl Preparation bEExanmpleid1 1. 4 mol, 5 equiv) was added to the
reaction mxture and the resulting suspension was allowed to stir for 60
h. The reaction was quenched wth water and diluted with EtOQAc (25 nl).
The organic | ayer was washed tw ce w Ebkarilf'?lbrﬂne, dried over Na2SO4,
filtered, and concentrated in vacuo to afford a yell ow foam

CF;
CF3
5
The title compound was prepared by a method analogous to Example 29 from
Compound 18, using piperidine in place of dimethylamine.
Electrospray MS [M+1]" 529.1 for Example 31.
10
Preparation of Example 32
Example 32
CF3
CF3
15

The title compound was prepared by a method analogous to Example 29 from

Compound 18, using morpholine in place of dimethylamine.
Electrospray MS [M+1]" 531.1 for Example 32.

20



(0.094 g). The crude product was purified by flash chromat ography using a
bi otage eluting with 30% Et OAc/ hexane to afford Conmpound 20 (0.036 g, 23%
yi el d) aswe o3mhssve solid. El ectrospray Ms [ M+l] + 589. 1 forcCarspsomsd3 20. 20
WO 03/ 078376 PCT/US03/07633 110 Step 2: Me2M-0O CF3 Me2N \-O CF3  BocHN
TFA, CH2Cl2 2 CF CF3 / \ 3 Conpound 20 Exanple 29 5 Exanple 29 was
prepared from Conpound 20 by a nethod anal ogous to Exanple 27 from
Compound 19. El ectrospray M [ M+l] + 489, for Exanple 29. Preparation of
Exanpl e 30 10 Exanple 30 0 ~O CF3 H2 3 15 The title conpound was
prepared by a nethod anal ogous to Exanple 29 from Conpound 18, using
pyrrolidi ne Prepacatiorndf Examiplel33ri ne. El ectrospray M5 [ M+1] + 515.1 for
Exanpl e 30. WO 03/078376 PCT/US03/07633 111 Preparation of Exanple 31
Exanpl e 31

Example 33

CF3
CF;
5
The title compound was prepared from Example 11b by a method analogous
to Example 27 from Example 11a.
Electrospray MS [IM+1]" 475.3 for Example 33.
10
Preparation of Example 34
Example 34
CF;
CF;
15

The title compound was prepared from Example 11b by a method analogous
to Example 27 from Example 11a.
Electrospray MS [M+1]" 461.3 for Example 34.
20



OO-NH\-OCF3 2N CF3 5 The title conpound was prepared by a nethod

anal ogous to Exanple 29 from Conpound 18, using piperidine in place of

di et hyl awpre/o78rect rospray Ms [ 1] + 529. 1 for Exanpl e 3PCT/UR03/Pregpar at i on
of Exanple 32 Exanple 32 QCF3 HZN CF3 15 The title conpound was prepared
by a net hod anal ogous to Exanple 29 from Conpound 18, using norpholine in
pl ace of di nethylam ne. El ectrospray M5 [ MF1] + 531. 1 for Exanple 32. 20 WO
03/ 078376 PCT/US03/07633 112 Prepar a1t1i30n of Exanple 33 Exanple 33 HN O
CF3 H2N,, CF3 5 The title conpound was prepared from Exanple 11b by a
met hod anal ogous to Exanple 27 from Exanple 11 a. El ectrospray M [ M+l] +
475.3 for ExPagparalibn of Example 35

Example 35
CF;
O CFs
5
Step 1:
Compound 21
HO CF;
CF;
10
Compound 21 was prepared from Example 11b by a method analogous to
Compound 17 from Example 11a.
Electrospray MS [M+1]" 462.1 for Compound 21.
15
Step 2:
HO
CF3 CF3
LiBH,4, TMSCI
CF3 THF 0 CF3
Compound 21 Example 35

To a solution of lithium borohydride (0.033 g, 1.5 mmol, 2.0 equiv) in

20 anhydrous THF (1.0 mL) under Nz was added TMSCI (0.39 mL, 3.0 mmol, 4.0 equiv).
After 10 minutes, a solution of Compound 21 (0.0035 g, 0.76 mmol, 1.0 equiv) in
anhydrous THF (2 mL) was cannulated into the reaction flask over 8 minutes. After 4



10 Preparation of Exanple 34 Exanple 34 H2N O CF3 H2NL, 's | CF3 15 The
title conpound was prepared from Exanple 11b by a nethod anal ogous to
Exanpl e 2wofosom3Exanpl e 1la. El ectrospray Ms [ M+l] + 461. 3 plCarusexersps e 34.
20 WO 03/078376 PCT/US03/07633 113 Preparation of Exanple 35 Exanple 35
HO CF3 H2N,, CF3 Step 1: Conmpound 21 CF3 HO O H2N,. '"O1I CF3 10
Conmpound 21 was prepared from Exanple 11b by a net hod anal ogous to
Compound 17 from Exanple 1la. El ectrospyay M5 [ M+1] + 462.1. for Conpound
21. 15 Step 2:

h, the solution was cooled to 0 °C and carefully quenched with MeOH (1 mL) and 1M
KOH solution (1 mL). The reaction mixture was diluted with EtOAc (40 mL), washed
once with brine, dried over NaySQs, filtered, and concentrated in vacuo to afford
Example 35 (0.31 g, 91% vyield) as a colorless gum.

5 FAB MS [M+1]" 448.3 for Example 35.

Preparation of Example 36

Example 36
10

CF;

CF3

To a solution of Example 35 (0.12 g, 0.27 mmol, 1.0 equiv) in anhydrous
CHCl» (2 mL) under N, was added diisopropylethylamine (0.24 mL, 1.4 mmol, 5.0
15 equiv) and triphosgene (0.042 g, 0.14 mmol, 0.5 equiv). After 4 h, the reaction
mixture was concentrated in vacuo to afford a yellow foam (0.2 g). The crude product
was purified by flash chromatography using a biotage eluting with the solvent gradient
10% EtOAc/hexane to 50% EtOAc/hexane to afford Example 36 (0.10 g, 78% vyield)
as a white solid.
20 Electrospray MS [M+1]" 474.1 for Example 36.



HO HO CF3 H2N, O CF3 H2N,, 1-1131-14, TMSCI CF THE '~& CF3 3 Compound 21
Exanple 35 To a solution of l|ithium borohydride (0.033 g, 1.5 mmol, 2.0
equi v) i rwoal/asshegdrous THE (1.0 m -) under N2 was added PEUBAIS§/07639 ni,
3.0 nmol, 4.0 equiv). After 10 m nutes, a solution of Conmpound 21 (0.0035
g, 0.76 mmol, 1.0 equiv) in anhydrous THE (2 nL) was cannul ated into the
reaction flask over 8 mnutes. After 4 WD 03/078376 PCT/US03/07633 114 h,
the solution was cooled to O C and carﬁféjl |y quenched with MeCH (1 nmL) and
1 M KOH solution (1 nmL). The reaction mxture was diluted with Et OAc (40
m.), washed once with brine, dried over Na2SO4, filtered, and concentrated
in vacuo to PréparchtidrkehBExkaniifle@?. 31 g, 91 %vyield) as a colorless gum 5
FAB M5 [ M+1] + 448.3 for Exanple 35. Preparation of Exanple 36 Exanple 36
10 OO CF3 g((11JLCF3 To a solution of Example 35 (0.12 g, 0.27 mmol, 1.0
equi v) in anhydrous CH2CI 2 (2 nl) undpkahiple®y added diisopropyl ethyl am ne
(0.24 m., 1.4 mol, 5.0 15 equiv) an riphosgene (0.042 g, 0.14 mmol, 0.5
equiv). After 4 h, the reaction mxture was concentrated in vacuo to
afford a yellow foam (0.2 g). The cgude product was purified by flash

chr omat ogr aphy using a biotage el utPh with the solvent gradient 10%

Et CAc/ hexane to 50% Et OAc/ hexane t of arif ord eple 36 (0.10 g, 78%yield)
as a white solid. 20 El ectrospray fi; 1] + A¥4. 1 for Exanple 36.

"1, O

CF3

To a solution of Example 35 (0.14 g, 0.31 mmol, 1.0 equiv) in CH3CN (3 mL)
under N, was added diisopropylethylamine (0.13 mL, 0.78 mmol, 2.5 equiv) and a
solution of phenyl bromoacetate (0.073 g, 0.34 mmol, 1.1 equiv) in CHsCN (1 mL).
10  After 24 h, the reaction mixture was concentrated in vacuo to afford a colorless oil
(0.2 g). The crude product was purified by flash chromatography using a biotage
eluting with the solvent gradient 20% EtOAc/hexane to 80% EtOAc/hexane to afford
Example 37 (0.10 g, 68% yield).
FAB MS [M+1]" 488.2 for Example 37.
15
Preparation of Example 38

Example 38

CFs3

CFj

20



WD 03/ 078376 PCT/US03/07633 115 Preparation of Exanple 37 Exanple 37 O
~0CF3 HN. ""110 1 CF3 5 To a solution of Exanple 35 (0.14 g, 0.31
mol , 1. Oweqaiovg376 n CH3CN (3 nlL) under N2 was added dii sepmapsy/etshy| am ne
(0.13 nm, 0.78 mmol, 2.5 equiv) and a solution of phenyl bronpacetate
(0.073 g, 0.34 mol, 1.1 equiv) in CH3CN (1 nl). 10 After 24 h, the
reaction m xture was concentrated in vacuo to afford a colorless oil (0.2
g). The crude product was purified by El] sh chromat ogr aphy using a biotage
eluting with the solvent gradi ent 20% Et OQAc/ hexane to 80% Et OAc/ hexane to
afford Exanple 37 (0.10 g, 68%yield). FAB M5 [ Mt1] + 488.2 for Exanple 37.

15 Preparati @tepf1:Exanpl e 38 Exanple 38 OHNOCF3 i 0 ~1 CF3 20 WO
03/ 078376 PCT/ US03/ 07383 116 Step 1: HO Me\-O CF3 jgagHN 3
\— o CFs BocHN \‘: 0 {Fs
TMSCHN,
CFs3 MeOH, toluene 0 CF3
Compound 22

Compound 18

To a solution of Compound 18 (0.20 g, 0.36 mmol, 1.0 equiv) in MeOH (1.2

5 mL) and toluene (3.0 mL) under N; at 0 °C was added a 2.0M solution of trimethylsilyl
diazomethane in hexane (0.9 mL, 1.8 mmol, 5.0 equiv). After 30 minutes, the
reaction mixture was concentrated in vacuo to afford a yellow oil (0.2 g). The crude
product was purified by flash chromatography using a biotage eluting with the solvent
gradient 10% EtOAc/hexane to 25% EtOAc/hexane to afford Compound 22 (0.10 g,

10  47% yield).
Electrospray MS [M+1]" 576.1 for Compound 22.

Compound 22 Example 38
15

To a solution of Compound 22 (0.10 g, 0.17 mmol, 1.0 equiv) in THF (2 mL)
under N, at 0 °C was added a 3.0 M solution of MeMgBr in Et,O (0.14 mL, 0.41
mmol, 2.4 equiv). The reaction mixture was slowly allowed to warm to room
temperature. After 24 h, the reaction mixture was cooled to 0 °C and guenched with
20 saturated NH4Cl solution. The solution was diluted with EtOAc, washed once with
water and brine, dried over Na,SOy, filtered, and concentrated in vacuo to afford the
crude product (0.093 g) as a yellow oil. The crude material was subjected to

purification on a Gilson (RP C18) to give Example 38 (0.035 g, 41% yield).



~O CF TMSCHN2 BocHN ,~0 I CF McOH, toluene CF3 Conpound 18 Conpound 22 To
a solution of Conpound 18 (0.20 g, 0.36 mmol, 1.0 equiv) in MeOH (1.2 5
m.) and twbuwenes3(8.0 m -) under N2 at 0 C was added a 2. Ovicyalisos/iws3 of
trimethylsilyl diazonethane in hexane (0.9 niL, 1.8 nmol, 5.0 equiv). After
30 mnutes, the reaction mxture was concentrated in vacuo to afford a
yellow oil (0.2 g). The crude product was purified by flash chromat ography
using a biotage eluting with the sol vent gradi ent 10% Et OAc/ hexane to 25%
Et OAc/ hexane to afford Conpound 22 (0.10 g, 10 47%yield). Electrospray M5
[ MF1] + 576.1 for Conpound 22. Step 2: 0 MO-- CF3 HN O\ CF3 BocHN O
MeMgBr . ~O | THE ' ~0 \ |EIGEtro&pray M® iidedhid5021Hfenfxpe@d8 386 To a sol ution
of Conpound 22 (0.10 g, 0.17 mml, 1.0 equiv) in THE (2 nL) under N2 at O
C was added a 3.0 Msolution of MMgBr in Et20 (0.14 ni, 0.41 mol, 2.4
equiv). The ﬁ?@éﬁﬂfb%ﬁEkéﬁl@%@' owy allowed to warmto room

t enperat ure. 3 € reaction mxture was cooled to 0 C and
guenched with 20 saturated NH4ACI solution. The solution was diluted with

Et , washed once with water and brEQg éi@ over Na2SO4, filtered, and
concentrated in vacuo to afford the m@éﬂm-crduct (0.093 g) as a yellow
oil. The crude material was subjected to purification on a Glson (RP C18)

to give Exanple 38 (0.035 g, 41 %yield). WO 03/078376 PCT/US03/07633 117
El ectrospray M5 [ M+l] + 502.1 for @l e 38. CF;

':,,/0 CF3

, Step 1:
10 Compound 24
HO
CF
BocHN,./~© 3

"0 CF;

Compound 24 was prepared from Compound 21 by a method analogous to’

Compound 18 from Compound 17.

15 Electrospray MS [M+1]* 562.1 for Compound 24.
Step 2:
0]
HO YO CF
CF 3
BocHN,./~© 3 HN..
"'//0 CF3 "’I/o CF3
Compound 24 Example 39

Example 39 was prepared from Compound 24 by a method analogous to

20 Example 38 from Compound 18.
Electrospray MS [M+1]" 502.1 for Example 39.



Preparation of Exanple 39 5 Exanple 39 CF3 HN,,, ro CF3 Step 1: 10
Compound 24 HO CF3 BocHN,. CF3 Conpound 24 was prepared from Conpound
21 by a mephed7ssn@l ogous to' Conpound 18 from Conpound 1PCTAS0ED®GE r ospr ay
M5 [ M+1l] + 562.1 for Conpound 24. Step 2: 3 00 HO CF CF3 BocHN,, O HN,,.
CF3 | CF 4i Compound 24 Exanple 39 Exanple 39 was prepared from Conpound
24 by a nethod anal ogous to 20 Exanple 38 from Conpound 18. El ectrospray
M5 [ Mt1] + 502.1 for Exanple 39. WO 03/ 376 PCT/US03/07633 118

Preparati on of Exanple 40 Exanple 40 Y o CF3

Preparation of Example 40

Example 40
CF;
CF3
5 Step 1:
(0]

CF; ol )LNQ CF;
"0 CF, 1.2-dichloroethane CF5
Compound 6 Compound 25

To a solution of Compound 6 (0.14 g, 0.27 mmol, 1.0 equiv) in 1,2-
dichloroethane (1 mL) under N, was added diisopropylethylamine (0.12 mL, 0.68
mmol, 2.5 equiv) followed by 1-pyrrolidinecarbonyl chloride (0.60 mL, 0.54 mmol, 2.0

10  equiv). After 60 h the reaction was not complete by TLC and was heated to 60°C for
36 h. The reaction mixture was allowed to cool to room temperature and was
quenched with water. The solution was diluted with EtOAc, washed once with brine,
dried over Na,SOy, filtered, and concentrated in vacuo to afford a yellow oil (0.17 g).
The crude product was purified by flash chromatography using a biotage eluting with

15  30% EtOAc/hexane to afford Compound 25 (0.10 g, 59% yield) as a colorless gum.

Electrospray MS [M+1]* 619.1 for Compound 25.



HN,, ,~O I CF3 5 Step 1: O -No CF3 CTAN Y CF3 BnHN,. BnN,, Ol CF3

1, 2-dichl oroethane ,~0 I CF3 Conpound 6 Conpound 25 To a sol ution of
Conmpound wWO(08/01887¢), 0.27 mol, 1.0 equiv) in 1,2- dichlor@erhmsa®o7633 nL)
under N2 was added diisopropyl ethylamne (0.12 ni, 0.68 mol, 2.5 equiv)
foll owed by 1-pyrrolidinecarbonyl chloride (0.60 nL, 0.54 mmol, 2.0 10
equiv). After 60 h the reaction was not conplete by TLC and was heated to
60C for 36 h. The reaction mxture wa |l owed to cool to roomtenperature
and was quenched with water. The solution was diluted with Et OAc, washed
once wth brine, dried over Na2SOX4, filtered, and concentrated in vacuo to
afford a yell ow oiStep®:17 g). The crude product was purified by flash
chromat ography usjng a biotage eluting with 15 30%/kt OAc/ hexane to afford
Compound 25 (0. 1@, 59% vyield) as a colorless gu El ectrospray MsS [ M+l] +
619.1 for Conpou WO 03/ 078376 PCT/ US03/ 07633 t.)IL‘.lfﬁp Step %.F "-N O NN
0 Y CF BnN . CF3 200 "I .18
Conpound 25 Exanple 44
1.0 equiv) in MeOH (4.,
and AcOH (4 nL). T 5 rehctioff i xture was al | owed

H2. The suspension filtered
Compound 25 Example 40

To a solution of Compound 25 (0.096 g, 0.16 mmol, 1.0 equiv) in MeOH (4

mL) under N, was added 20% Pd(OH). on carbon (0.2 g) and AcOH (4 mL). The

5  reaction mixture was allowed to stir for 5 h under Hz. The suspension was filtered
through celite, washed with EtOAc and concentrated in vacuo to afford a colorless oll
(0.071 g). The crude product was purified by flash chromatography using a biotage
eluting with 40% EtOAc/hexane to afford Example 40 (0.040 g, 47% yield) as a white

stirbfor 5 ﬁ under

solid.
10 Electrospray MS [M+1]" 529.1 for Example 40.

Preparation of Example 41

Example 41
HaN_ o
Y CF3

CFs3

15
The title compound was prepared from Compound 6 by a method analogous

to Example 40 from Compound 6 using trimethylsilyl isocyanate in place of 1-

pyrrolidinecarbonyl chloride.
Electrospray MS [M+1]" 475.1for Example 41.

20



t hrough celite, washed wth Et OAc and concentrated in vacuo to afford a
colorless oil (0.071 g). The crude product was purified by flash
chr omat ogwephy78336é Nng a bi otage eluting with 40% Et OAc/ heramaSh®omBds or d

Exanple 40 (0.040 g, 47%yield) as a white solid. 10 El
[ MF1] + 529.1 for Exanple 40. Preparation of Exanple 41

ectrospray M
Exanmpl e 41 H2NYO

CF3 HN,. CF3 15 The title conmpound was prepared from Conpound 6 by a
nmet hod anal ogous to Exanple 40 from ound 6 using trimethylsilyl

I socyanate in place of 1- pyrrolidinecarbonyl chloride.

El ectrospray M

[ Mk1] + 475. 1f or Exanple 41. 20 WO 03/ 078376 PCT/ US03/ 07633 120
Preparati on ®reparatibreof ExExaplel42 42 0 HN NH N~ CF3 HNC. .iOl CF3 5

Step 1: 0 CF3 HHN NH BnHN,, CI~N)==0 N

Example 42

Compound 6

"/,/0

CF3

CF3

Compound 26

To a solution of Compound 6 (0.083 g, 0.16 mmol, 1.0 equiv) and potassium

carbonate (0.029 g, 0.21 mmol, 1.3 equiv) in DMF (1.0 mL)

at 0 °C was added

chlorotriazolinone (0.026 g, 0.19 mmol, 1.2 equiv). The reaction mixture was allowed

10  to warm to room temperature and stir for 20 h. The suspension was filtered through a

plug of glass wool and concentrated in vacuo to afford a colorless oil. The crude
material was purified on a Gilson (RP C18) to afford Compound 26 (0.033 g, 33%

yield).
Electrospray MS [M+1]* 619.1 for Compound 26.
15

(o)
HN)LNH

N
CF3 10%Pd/C, NH40,CH

MeOH

N

CFj

Compound 26

1,

CF3

"0 CF;

Example 42



i OCF3 | NNHBnN,. ~I  CF3 K2CO8, DWMF CF3  Conpound 6 / \ - Conpound 26
To a solution of Conmpound 6 (0.083 g, 0.16 mmol, 1.0 equiv) and potassium
car bonat ew0030287¢, 0.21 nmol, 1.3 equiv) in DVF (1.0 nl) patr/iGo&owas added
chlorotriazolinone (0.026 g, 0.19 nml, 1.2 equiv). The reaction m xture
was allowed 10 to warmto roomtenperature and stir for 20 h. The
suspension was filtered through a plug of glass wool and concentrated in
vacuo to afford a colorless oil. The c e material was purified on a
Glson (RP C18) to afford Conpound 26{ .033 g, 33% vyield). Electrospray
M5 [ MH1] + 619.1 for Compound 26. 15 Step 2: 0 0 HN NH HN NH CF3 10%d/ C,
NHAQ2CH CF3 BnN,. HN,, i MeOH CF3 i CF r6 Conpound 26 - Exanple 42 WO

03/ 078376 PCJ/ US03/ 07633 121 Ex
net hod anal o FP'/S Zg%ﬁ%|F€ea%re%?ﬁm?b§zmmﬁﬁﬂﬁé.ef§{b§’g?:@?Eﬂ"ggﬁ@%%ﬁ@by
529. 1 f g aRi51EPI £r8fm Compound 6.

Electrospray MS [M+1]" 529.1 for Example 42.

Q

5
Preparation of Example 43
Example 43
N
ﬁZ o CF3
0 CF3
10

To a solution of Example 34 (0.058 g, 0.13 mmol, 1.0 equiv) in toluene (1.6
mL) under N, was added triethylorthoformate (0.027 mL, 0.16 mmol, 1.2 equiv)
followed by AcOH (0.010 mL). The solution was refluxed for 4.5 h. The reaction
mixture was allowed to cool to room temperature and was quenched with water. The
15  solution was diluted with EtOAc, washed once with brine, dried over Na;SOs, filtered,
and concentrated in vacuo to afford a colorless oil (0.058 g). The crude product was
purified by flash chromatography using a biotage eluting with 2% MeOH/CH.CI; to
afford Example 43 (0.038 g, 62% yield) as a colorless gum.
Electrospray MS [M+1]" 471.1 for Example 43.
20
Preparation of Example 44

Example 44
Me

ITN

N..

CF3

O CF;



5 Preparation of Exanple 43 Exanple 43 HIlI No CF3i -01 CFR3 10 To a
solution of Exanple 34 (0.058 g, 0.13 mmol, 1.0 equiv) in toluene (1.6 nl)
under N2 wa3adksee triethyl orthoformate (0.027 ni, 0.16 nwolr/usk3/@7eaxjui v)
fol l owed by AcOH (0.010 ni). The solution was refluxed for 4.5 h. The
reaction mxture was allowed to cool to roomtenperature and was quenched
with water. The 15 solution was diluted with Et OAc, washed once with brine,
dried over Na2SO4, filtered, and conc Qﬁrated in vacuo to afford a
colorless oil (0.058 g). The crude prozuct was purified by flash

chr omat ogr aphy using a biotage eluting with 2% MO/ CH2ClI 2 to afford
Exanpl e 43 ( OrHe3ftlgcomdbupd evay) prepased ooy Examplerd3 Iy agnethograijalagoysver] +
471.1 for Exanple_43. _ 20 Preparation of Exanple 44 Exanple 44 M rN O CF3
'~0 | cExample4diegyExpmplesds/ 07633 122 The title conpound was prepar ed

from Exanpl e Ct? +AT DY 0YSr ERamipiadrdl € 43 from Exanpl e 34.
El ectrospraylﬁg ﬁ){ﬁ@?m%gml Por Exanple 44. 5 Preparation of Exanple 45
Exanpl e 45

5 Preparation of Example 45

Example 45

CF;

The title compound was prepared from Example 27 by a method analogous to
10 Example 43 from Example 34.
Electrospray MS [M+1]" 485.1 for Example 45.

Preparation of Example 46

15

To a solution of Example 28 (1.8 g, 3.9 mmol, 1.0 equiv) in toluene (96 mL)

under N, was added triethylorthoformate (0.77 mL, 4.68 mmol, 1.2 equiv) followed by

20 AcOH (0.3 mL). The solution was refluxed for 3 h. The reaction mixture was allowed
to cool to room temperature and was quenched with water. The solution was diluted

with EtOAc, washed once with saturated NaHCO; solution and brine, dried over
Na.SO,, filtered, and concentrated in vacuo to afford a colorless oil (1.89 g). The
crude product was purified by flash chromatography using a biotage eluting with the



M NN-OCF3 i '"'"-O1 CF3 3The title conpound was prepared from Exanpl e
27 by a nethod anal ogous to 10 Exanple 43 from Exanple 34. El ectrospray M
[ MH1] + 48&0Db3fws37&Exanpl e 45. Preparation of Exanple 46 1PCEAmopbm336 M
NNo CF3 CF3 To a solution of Exanple 28 (1.8 g, 3.9 mvol, 1.0 equiv) in
toluene (96 m-) wunder N2 was added triethylorthoformate (0.77 niL, 4.68
nmmol, 1.2 equiv) followed by 20 AcOH (0.3 nlL). The solution was refluxed
for 3 h. The reaction mxture was allowggs to cool to roomtenperature and
was quenched with water. The solution was diluted wth EtOAc, washed once
w th saturated NaHCO3 sol ution and brine, dried over Na2SO4, filtered, and
concent r gobent gradienb2%o Mg@idiCHAle &0 &% ddeObl/ CHeCl-89 ajford Bxample,46 (1.26

pr oduct purifie f: chr omat ography using a biotage eluting with
PhetVo off BeBs el Siitedolat " S75 oo obh gradi ent 2% NeOH CH2CI 2 to 5%
MeOH CH2CI 2 t Eledtissptariésplie 17647111 26 Egamp®é®Bi el d) as a white foam

El ectrospray Ms [Mtl]+ 471.1 for Exanple 46. 5 Preparation of Exanple 47

Exanple 47 Me HNN\-OCF3 ,~O 1 CF3 10 To a solution of Exanple 45 (0.080

9. 0.47 mmol, plreBapitib bf Bt 47 0

10 To a solution of Example 45 (0.080 g, 0.17 mmol, 1.0 equiv) in MeOH (1.0
mL) under Nz was added sodium borohydride (0.013 g, 0.34 mmol, 2.0 equiv). After 7
h, the solution was neutralized with AcOH and concentrated in vacuo. The residue
was dissolved with EtOAc, washed once with saturated sodium bicarbonate solution,
water, and brine, dried over Na;SOy, filtered, and concentrated in vacuo to afford a

15  colorless oil (0.076 g). The crude product was purified by flash chromatography using
a biotage eluting with the solvent gradient 60% EtOAc/hexane to 90% EtOAc/hexane
to 5% MeOH/EtOAc to afford Example 47 (0.047 g, 59% yield).

Electrospray MS [M+1]" 487.1 for Example 47.

20 Preparation of Example 48

Example 48

CF;

CF3

The title compound was prepared from Example 44 by a method analogous to

25 Example 47 from Example 45.



m.) under N2 was added sodi um borohydride (0.013 g, 0.34 mmol, 2.0 equiv).
After 7 h, the solution was neutralized with AcOH and concentrated in
vacuo. Thworresistae was di ssolved with Et OAc, washed once PETtUSOYet6ss at ed
sodi um bi carbonate solution, water, and brine, dried over Na2SO4,
filtered, and concentrated in vacuo to afford a 15 colorless oil (0.076 g).
The crude product was purified by flash chronmatography using a biotage
eluting with the sol vent gradi ent 60% Et4@4c/ hexane to 90% Et OAc/ hexane to
5% MeOH/ Et OAc to afford Exanple 47 (0.047 g, 59%yield). Electrospray M
[MH1] + 487.1 for Exanple 47. 20 Preparation of Exanple 48 Exanple 48 M N
CF3 HN, O cr3Elesitespray MSdiiduh87 ider Fxapplestsd.r om Exanpl e 44 by a net hod
anal ogous to 25 Exanple 47 from Exanple 45. WD 03/078376 PCT/ US03/ 07633
124 El ectrospray M5 [ Mtl]+ 487.1 for Exanple 48. Preparation of Exanple 49
5 Exanpl e 49 Prepdiabicd ¢ifBxampld 48F3 To a sol ution of Exanple 46 (1.21 g,
2.57 mol, 1.0 equiv) in MeOH (15 m-) under N2 at 0 C was added sodi um
borohydride (0.19 g, 5.14 mmol, 2.0 equiv). After 10 2.5 h at 0 C, the
sol utison was neutralized with AcOH (2 @F&aﬁ@i’e ggncentrated in vacuo. The
wash

resi due was di ssolved with Et OQAc, th saturated sodi um

bi carbonate solution, water, and bri n,gﬂ dried over Na2sH, filtered, and
e
HN..~—0

concentr at ed CF3

CF3

To a solution of Example 46 (1.21 g, 2.57 mmol, 1.0 equiv) in MeOH (15 mL)

under Nz at 0 °C was added sodium borohydride (0.19 g, 5.14 mmol, 2.0 equiv). After

10 2.5 h at 0 °C, the solution was neutralized with AcOH (2 mL) and concentrated in

vacuo. The residue was dissolved with EtOAc, washed once with saturated sodium

bicarbonate solution, water, and brine, dried over Na,SQ,, filtered, and concentrated

in vacuo to afford a white solid. The crude product was purified by flash

chromatography using a biotage eluting with the solvent gradient 80% EtOAc/hexane

15 to EtOAc to 5% MeOH/EtOAc to afford Example 49 (1.15 g, 95% vyield) as a white
solid.

Electrospray MS [M+1]" 473.1 for Example 49.

Preparation of Example 50

20
Example 50

The title compound was prepared from Example 43 by a method analogous to
Example 47 from Example 45.



in vacuo to afford a white solid. The crude product was purified by flash
chromat ography using a biotage eluting with the sol vent gradi ent 80%

Et OAc/ hexapa3m3t®© Et OAc to 5% MeOH Et OAc to afford ExanplreTA$0§/047635 g, 95%
yield) as a white solid. Electrospray M5 [ Mtl]+ 473.1 for Exanpl e 49.
Preparation of Exanple 50 20 Exanple 50 HrN CF3 OHN,, CF3 The title
conpound was prepared from Exanple 43 by a nethod anal ogous to Exanple 47
from Exanpl e 45. WO 03/078376 PCT/ US03/ 93§33 125 El ectrospray M5 [ M+l ]+
473.1 for Exanple 50. Preparation of Exanple 51 5 Exanple 51 0 Me *NCF3
HNi | 3"0 CE3 To a solution aof Exanple 27 (0.054 g, 0.114 mml, 1.0

equi v) in anhydrelieSPray W("ﬂ?547rﬁ;j fomexa wls added

di i sopropyl et hylami ne (0.044 nmL, 0.25 nmol, 10 2.2 equiv) and triphosgene
(0.010 g, 0.034 nmol, 0.3 equiv). After 2 h, the reaction m xture was

di luted with EuegapatiomofiEkampledstvith brine, dried over Na2SO4, filtered,
and concentrated in vacuo. The crude product was purified by flash

chr omat ogr aphy

5 Example 51

CF;

To a solution of Example 27 (0.054 g, 0.114 mmol, 1.0 equiv) in anhydrous
CHxClz (2.5 mL) under N, was added diisopropylethylamine (0.044 mL, 0.25 mmol,
10 2.2 equiv) and triphosgene (0.010 g, 0.034 mmol, 0.3 equiv). After 2 h, the reaction
mixture was diluted with CH,Cl,, washed twice with brine, dried over NaxSOy, filtered,
and concentrated in vacuo. The crude product was purified by flash chromatography
using a biotage eluting with 75% EtOAc/hexane to afford Example 51 (0.028 g, 49%
yield) as a white solid.
15 Electrospray MS [M+1]" 501.1 for Example 51.

Preparation of Example 52

Example 52
Me
Oy N
o CF,

v, O
"~ CF3

20

The title compound was prepared from Example 33 by a method analogous to
Example 51 from Example 27.

Electrospray MS [M+1]" 501.1 for Example 52.
25



using a biotage eluting wth 75% Et OAc/ hexane to afford Exanple 51 (0.028
g, 49% vyield) as a white solid. 15 Electrospray M5 [ M+l]+ 501.1 for

Exanpl e 540 03@rsspar ati on of Exanple 52 Exanple 52 0 Me NPCFASOSOHBIC. ' O
CF3 20 The title conpound was prepared from Exanple 33 by a net hod

anal ogous to Exanple 51 from Exanple 27. Electrospray M5 [ Mtl]+ 501.1 for
Exanpl e 52. 25 WD 03/078376 PCT/US03/07633 126 Preparation of Exanple 53
Exanmple 53 H2N CF3 H2N CF3 5 Step lf206CF3 H2N CF3 BnHN :CN BnHN 1 M
UAIH4 CF Et 20 CF3 Conpound 7a Conpound 27 To a solution of Conpound 7a,
the | ess polar diastereoner,(1.4 g, 2.7mol, 1.0 equiv) in dry ether (15
m) at 0 C wesepakdgibnloPEkahipl@is3m al umi num hydride in

Example 53
H2N\
HoNo s

",,/0

CF3

CF3
5 Step 1:
HoN
CF 2
BnHN. CN 3 BnHN. S GFs
o 1 M LiAlH4
s CF3 Et20 "///0 CF3
Compound 7a Compound 27

To a solution of Compound 7a, the less polar diastereomer,(1.4 g, 2.7mmol,

1.0 equiv) in dry ether (15 ml) at 0 °C was added 1.0 M lithium aluminum hydride in

10  ether (2.7 ml, 2.7 mmol, 1.0 equiv). After 3 h at0 °C, the reaction was quenched with
sodium-potassium tartrate solution. The solution was diluted with EtOAc, washed

with saturated aqueous NaHCO; solution, dried over NazSOj, filtered and

concentrated in vacuo to provide the crude Compound 27 (1.3 g, 90% yield).

Step 2:
5 szNs CF3 HoN CF;
n &
10%Pd/C HaN:
"0 CF;  NH40,CH 4,0 CFs
15 Compound 27 Example 53

Example 53 was prepared from Compound 27 by a method analogous to

Example 18 from Compound 6.
Electrospray MS [M+1]" 447.1 for Example 53.

20



10 ether (2.7 m, 2.7 mmol, 1.0 equiv). After 3 h at 0 C, the reaction was
quenched with sodium potassiumtartrate solution. The solution was diluted
with Et OWwp msmzdsed with saturated agqueous NaHCO3 sol uti orCTArSo®066y er
Na2SO4, filtered and concentrated in vacuo to provide the crude Conpound
27 (1.3 g, 90%yvyield). Step 2: H2N C173 Pd/C H2N H2ZN CF BnHN 3 CF3
NH402CH CF 3 15 Conpound 27 Exanpl e 53 Exanple 53 was prepared from
Compound 27 by a net hod anal ogous to npl e 18 from Conpound 6.

El ectrospray M5 [ M+l] + 447.1 for Exanple 53. 20 WD 03/078376

PCT/ US03/ 07633 127 Preparation of Exanple 54 Exanple 54 H2N CF3 H2N,.
e~p CF3 5 ThPre¢patatiommobBExathpled4or epar ed from Conpound 7b, the nore pol ar
di astereoner, by a nethod anal ogous to Exanple 53 from Conmpound 7a.

El ectrospray M5 [ M+l]+ 447.1 for Exanple 54. Preparation of Exanple 55 10

Exanple 55 o NJ HN CF3 Example 54
H2N CF3
HzN/.
'I,,/OYQCF:S
5 The title compound was prepared from Compound 7b, the more polar

diastereomer, by a method analogous to Example 53 from Compound 7a.
Electrospray MS [M+1]" 447.1 for Example 54.

Preparation of Example 55

10
Example 55
Step 1:
Compound 28
HoN CF,
BnHN..
"'//o\‘/©\CF3

15

Compound 28 was prepared from Compound 7b by a method analogous to

Compound 27 from Compound 7a.



H2N1. -,.-O1 CF3 Step 1: Conmpound 28 H2N CF3 BnHN,. '~O Il CF3 15
Conmpound 28 was prepared from Conpound 7b by a net hod anal ogous to
Conpound WO oBoessrConpound 7a. WD 03/ 078376 PCT/ US03/ 07633 PCIAB03/@teep 2: O
BnHN,. ~*D H2N CF3 CI AN BnHN~ N CF3 "' O CF3 CH2CI 2 ( CF Conpound 28
Conpound 29 To a solution of Conmpound 28 (0.105 g, 0.20 nmol, 1.0 equiv) in
CH2CI2 (2 i) at O C under N2 was added dii sopropyl ethylam ne (0.052 ni,
0.30 mol, 1.5 5 equiv) followed by 11%rrol i di necarbonyl chloride (0.024
m., 0.22 mol, 1.1 equiv). The solution was allowed to warmto room
tenperature overnight. The reaction m xture was quenched with saturated
amoni um chl ori de Step@®:i on and washed with EtOAc (3x). The conbi ned
organic |layers were dried over MgpSO4, filtered, and cgncentrated in vacuo
to afford Compound 29 as a white foam The crude produdtN 10 was carried
forward without puritelation. cr,ep 3: cq)bﬁ - N~-D BN~ CFC}310%3d/C 2

HN CF3 BnHN., BHN,.
.u//o CF3 CHZCIZ "'//O\(©\CF3

Compound 28

Compound 29
To a solution of Compound 28 (0.105 g, 0.20 mmol, 1.0 equiv) in CHxCl> (2
mL) at 0 °C under N, was added diisopropylethylamine (0.052 mL, 0.30 mmol, 1.5
5 equiv) followed by 1-pyrrolidinecarbonyl chioride (0.024 mL, 0.22 mmol, 1.1 equiv).
The solution was allowed to warm to room temperature overnight. The reaction
mixture was quenched with saturated ammonium chloride solution and washed with
EtOAc (3x). The combined organic layers were dried over MgSO;, filtered, and

concentrated in vacuo to afford Compound 29 as a white foam. The crude product

10  was carried forward without purification.

Step 3
30 ES
BnHNi-,I.N OFs 10%Pd/C HoN.. CFs
> 01/©\CF3 NH,0,CH o) YQCF;;
Compound 29 Example 55

Example 55 was prepared from Compound 29 by a method analogous to

15 Example 18 from Compound 6.
Electrospray MS [M+1]" 544.1 for Example 55.



H N,. NH402CH CF CF3 Conpound 29 Exanpl e 55 Exanple 55 was prepared from
Conmpound 29 by a nethod anal ogous to 15 Exanple 18 from Conpound 6.

El ect r ospwayshB3fivir1] + 544.1 for Exanple 55. WO 03/ 078376 PRTW/SUB0B5D7633
129 Preparation of Exanple 56 Exanple 56 0 HN~ CF3 H2N,. ,~0 | CF3 5 The
title conpound was prepared from Conpound 28 by a nethod anal ogous to
Exanpl e 55 from Conpound 28 using isobutyryl chloride in place of 1-
pyrrolidi necarbonyl chloride. Elect rosgégay M5 [ M+1] + 517.1 for Exanple 56.
10 Preparation of Exanple 57 Exanple 570 ~-N HN CF3 H2N CF3 The title
conpound was prepared from Conpound 27 by a method anal ogous 15 to Exanple
55 from ConppyegaiftiorEbfExanngless6 MS [ M-1] + 544. 1 for Exanple 57.

Example 56

5 The title compound was prepared from Compound 28 by a method analogous
to Example 55 from Compound 28 using isobutyryl chloride in place of 1-

pyrrolidinecarbonyl chloride.
Electrospray MS [M+1]" 517.1 for Example 56.

10 Preparation of Example 57

Example 57

The title compound was prepared from Compound 27 by a method analogous

15 to Example 55 from Compound 28.
Electrospray MS [M+1]" 544.1 for Example 57.



WO 03/078376 PCT/US03/07633 130 Preparation of Exanple 58 Exanple 58 0
HN CF3 H 2 NCF3 5 The title conpound was prepared from Conpound 27 by a
met hod armabDagowss76t o Exanpl e 55 from Conpound 28 usi ng i s@omusoyd7eshl ori de
in place of 1- pyrrolidinecarbonyl chloride. Electrospray M5 [ Mtl] + 517.1
for Exanple 58. 10 Preparation of Exanple 59 Exanple 59 0o N CF3 H2N ~I
.,, OCF3 Step 1: cr~~0 H2ZN\ CF HN Cr0 BnHN 3 CF3 CF3 BnHN NaH BnHN , ~0 |
CF3 '~0 I CF 1 CF 15 Compound 27 Conp%{pd 30 Conpound 31 To a solution of
Compound 27 (0.133 g, 0.25 nmol, 1.0 equiv) in MeOH (2 m-) at -78 C under
N2 was added 4-chl orobutyryl chloride (0.031 niL, 0.27 mmol, 1.1 equiv).
The sol uti on Prepardtiowefl Exanwaleri® o room tenperature and stir for 5 h. The
20 reaction m xture was quenched with saturated sodi um bi carbonate sol ution
and

Example 58

3

HN

CFs3

5 The title compound was prepared from Compound 27 by a method analogous
to Example 55 from Compound 28 using isobutyryl chloride in place of 1-

pyrrolidinecarbonyl chloride.
Electrospray MS [M+1]" 517.1 for Example 58.

10 Preparation of Example 59

Example 59
(o
N\ CF3
0 CF3
Step 1:
Cl (0] (0]
HoN HN CR:

15 Compound 27 Compound 30 Compound 31

To a solution of Compound 27 (0.133 g, 0.25 mmol, 1.0 equiv) in MeOH (2

mL) at -78 °C under N, was added 4-chlorobutyryl chloride (0.031 mL, 0.27 mmol, 1.1
equiv). The solution was allowed to warm to room temperature and stir for 5 h. The

20 reaction mixture was quenched with saturated sodium bicarbonate solution and



WO 03/ 078376 PCT/US03/07633 131 washed with Et OAc (3x). The conbi ned
organic | ayers were dried over \gSO4, filtered, and concentrated in vacuo
to af f or dwGoapmsnd 30 as a colorless oil. To a sol ution @CTiUse3/@i6B3 i n
anhydrous THE (2 m-) was added sodi um hydride (0.011 g, 0.27 nmmol, 1.1

equiv) as a 60%dispersion in mneral oil. After 4 h at reflux, the
solution 5 was allowed to cool to roomtenperature. The reaction m xture
was quenched with saturated ammoni um.gfy ori de sol ution and washed with

Et OAc (3x). The conbined organic |layers were dried over MgSH4, filtered,
and concentrated in vacuo to afford Conpound 31. Step 2: C=0 Oo CF3 N CF3
BnHN 10¢@ehe&d hdith GROMeI (20H Tihe cqmbmﬁq:)@mmgdamrénweée glyiedy Q4 MEOpwas

f d
e B RSl T RSB bR AP e B o5,
Exanpl es&gtlgﬁ%@ oﬁ(?n a@\hgfdescmF (P¥L) WaSRided stkuhi nyomdeo(mmung 023

d Co hod | 59 f
E’:LﬁBiLﬁmmé|°3"s1 sqU) cis @160 GISRETHRNGR TEBETH G aAESE 12X Fltd: S SpI-yion
(I;?Jl'l'/ g/}a&%l@&eroo?oo 8% MMt terhpdRttute. T GheBPeaRBbR hifkturdvESGHéRSTS with

saturated ammonium chloride solution and washed with EtOAc (3x). The combined

organic layers were dried over MgSOs, filtered, and concentrated in vacuo to afford

Compound 31.
Step 2:
N N, CF
§ CF3 H N :\\ 3
BnHNLS 10%Pd/C 2 @
g NH,0 CH "l//o
"//OY@CF:‘ 42 \[ CF3
10 Compound 30 Example 59
Example 59 was prepared from Compound 30 by a method analogous to
Example 18 from Compound 6.
Electrospray MS [M+1]" 515.1 for Example 59.
15 Preparation of Example 60
Example 60
CF;
CF3
20 The title compound was prepared from Compound 27 by a method analogous

to Example 59 from Compound 27 using 2-chloroacetyl chloride in place of 4-
chlorobutyryl chloride.
Electrospray MS [M+1]" 487.1 for Example 60.



132 Preparation of Exanple 61 Exanple 61 }ONH CF3 HN,. ,1'110 |1 CF3 5
The title conpound was prepared from Conpound 28 by a net hod anal ogous to
Exanpl e 5®ofosom3@npound 27 usi ng 2-chl oroacetyl chl ori deprca/yshaes3df 4-
chl orobutyryl chloride. Electrospray Ms [ M1]+ 487.1 for Exanple 61. 10
Preparati on of Exanple 62 Exanple 62 NH2 OO CF3 ~O 1 CF3 To a solution
of a 1:1 diastereoneric m xture of Exanples 26a and 26b (0.060 15 g, 0.14
mmol, 1.0 equiv) in CH2CI2 (1.0 nmL) u N2 was added trichl oroacetyl

i socyanate (0.020 ni, 0.17 mml, 1.2 equiv). After 16 h, the solution was
concentrated in vacuo. To the residue in MeOH (3 nL) and water (3 nL) was
added pot asPirepartidofiEzanplée®™ g, 0.42 mmol, 3 equiv). After 6 h, the
reaction mxture was diluted with water and CH2Cl 2. The conbi ned organic
| ayers were dried over 20 MgSO4, filtered, and concentrated in vacuo. The
crude product was purified by flash ERagigle®r aphy el uting with 30%

Et CAc/ hexane to afford Exanple 62 (Q, g, % vyield) as a 1:1 mxture
of diastereoners. Electrospray M5 [ Mfl] + 476.1 for Exanple 62. WD 03/078376
PCT/ US03/ 07633 133 Preparation of | es €Fa and 63b

HN..

O CF;

5 The title compound was prepared from Compound 28 by a method analogous
to Example 59 from Compound 27 using 2-chloroacetyl chloride in place of 4-

chlorobutyryl chloride.
Electrospray MS [M+1]" 487.1 for Example 61.

10 Preparation of Example 62

Example 62

NH,
(o
:<O CF;
g "'//o\‘/©\CF3

To a solution of a 1:1 diastereomeric mixture of Examples 26a and 26b (0.060

15 g, 0.14 mmol, 1.0 equiv) in CHxCl; (1.0 mL) under Nz was added trichloroacetyl

isocyanate (0.020 mL, 0.17 mmol, 1.2 equiv). After 16 h, the solution was

concentrated in vacuo. To the residue in MeOH (3 mL) and water (3 mL) was added

potassium carbonate (0.058 g, 0.42 mmol, 3 equiv). After 6 h, the reaction mixture

was diluted with water and CH.Cl,. The combined organic layers were dried over

20 MgSO,, filtered, and concentrated in vacuo. The crude product was purified by flash

chromatography eluting with 30% EtOAc/hexane to afford Example 62 (0.054 g, 81%
yield) as a 1:1 mixture of diastereomers.

Electrospray MS [M+1]" 476.1 for Example 62.



Exanpl e 63a Exanple 63b OO0 NHCF3 NHCF3 1 /'-01 CF CF3 5 M nor

D astereoner Major Diastereoner Step 1: 0 CF3 O CO2Me CO2Me CF3  ~

(Et 0) 2P- w0 03/0783% \ CF3 THE CF3 Exanple 2 - Conmpound 32 T@cCa/soypmssi on of
sodi um hydride (0.12 g, 3.0 mmol, 1.5 equiv) as a 60% dispersion in
mneral oil in anhydrous THE (8 nL) at 0 C was added nethyl 10

di et hyl phosphonoacetate (0.62 nL, 3.4 mmol, 1.7 equiv) dropw se. After 10
m nutes, the ice bath was renoved and nple 2 (0.82 g, 2.0 mol, 1.0
equiv) was added in THE (8 mL) via cannula over a period of 5 m nutes.
After 4 h, the solution was cooled to O C, quenched wth saturated NHCI
sol ution, ang@réphrsiticvh of ExaRipdds 638and63bni c | ayer was washed once with
brine, dried over Na2SO4, filtered, and concentrated in 15 vacuo to afford

a yellowoil. The crude material was purified by flash chronat ography
using a biotage eluting w tgyvadbfd 6¥8/ hexane t Exdmplel68bnpound 32 (0.53 g,
55% vyield). Electrospray +473.1 for npound 32. 20 Step 2:
CO2Me CF3 CO2Me CF3 \ i | McNO2, TBAF 02N CF3 THE CF3 Conpound 32
Conpound 33 WO 03/ 078376, PCT/ US03/ 07633 134gJo a sol ution of Conpound 32
(0.063 g, 0.13 mmol, 1.0 #v) inggphydrous YN CF,
/ e
5 Minor Diastereomer Major Diastereomer
Step 1:
CO,Me
2 TFs Q  CO,Me GFs
(Et0),P—’
K CF3 THF "0 CF3
Example 2 Compound 32

To a suspension of sodium hydride (0.12 g, 3.0 mmol, 1.5 equiv) as a 60%

dispersion in mineral oil in anhydrous THF (8 mL) at 0 °C was added methyl

10  diethylphosphonoacetate (0.62 mL, 3.4 mmol, 1.7 equiv) dropwise. After 10 minutes,

the ice bath was removed and Example 2 (0.82 g, 2.0 mmol, 1.0 equiv) was added in

THF (8 mL) via cannula over a period of 5 minutes. After 4 h, the solution was cooled

to 0 °C, quenched with saturated NH,Cl solution, and diluted with EtOAc. The organic

layer was washed once with brine, dried over Na,SOy, filtered, and concentrated in

15  vacuo to afford a yellow oil. The crude material was purified by flash chromatography

using a biotage eluting with 5% EtOAc/hexane to afford Compound 32 (0.53 g, 55%
yield).

Electrospray MS [M+1]" 473.1 for Compound 32.

20 Step 2:

Me CF3

CF3 co
MeNO,, TBAF _ O2N
0, O 41,0 CF
" CF3 THF 3

Compound 32 Compound 33




THE (5 m-) was added nitronmethane (0.015 niL, 0.27 mmol, 2.0 equiv)
followed by a 1M solution of tetrabutylanmoniumfluoride in THE (0.20 ni,
0. 20 mmolwob3®7ssqui v). After 20 h at reflux, the sol uti orcmasoabisesved t o
cool to roomtenperature and diluted 5 with 10%citric acid solution. The
aqueous | ayer was extracted with Et QAc (3x). The conbined organic |ayers
were dried over MySO4, filtered, and concentrated in vacuo. The crude
material was purified by flash chromatggpaphy el uting with 20% Et20/ hexane
to afford Conpound 33 as a col orl ess oi ? Step 3: C0O2Me CF3 O NH CF3 O NH
CF3 02N Raney N 1'-0 1 CF MOH CF3 CF3 10 Compound 33 Exanpl e 63a
Exanpl e 63b Tbo a smutien of Cafmpoupdudi (B68rg, Nb B imoki }.0veaiiwddeznhrisiiays Ni .

After 5 5 si of, H2..th ' ' '
tashi ng THE RowEaHNaY sRel R MeRie BT 018 el 2 rhll o SUfmIS e  a oy
g( ;:r;o lngswggslum? %E% faﬁ%{ﬂmb @ﬁmloﬁi?nﬁﬂli@ic{b ml‘gHﬁ (.20 wilg R0 dhasl,et.5ompiig),

a an , as a color . '
FPLC on Afe) habafs e SAIATE Hiag OWeTkB.eard tp B HRRIRET S ES N i ted Y s
el ut | 0 i j i
o ut 8 pFT0g Uit BGKINARASOrR T Re Wikiobus pAVBr ks 2’???%%%?25‘”’%&%%??2"‘%. .

f or Exangunebiéidd org@hiedayerspraene diq wwai Mgsa, filtesd, rdrganeesisgted povacuo.
Eg-;)%rsgg %é@:d%%’g@tleeria?A'wgéa%lriﬁeg 4by0 flg% C'c%?iromat%gh;5’?“:)7'3 elﬁtil\g Wtﬂ3/2%3/§3 76

Et,O/hexane to afford Compound 33 as a colorless oil.

Step 3:
o} o
NH NH
co,Me GFs CFs GFs
O>N Raney Ni
/ “, ‘4, 0
e cF, MeOH .0 CF3 - CF;
10 Compound 33 Example 63a Example 63b

To a solution of Compound 33 in MeOH (5 mL) was added Raney Ni. After 5
h at 50 psi of Ho, the suspension was filtered through celite washing with MeOH. The
crude material was purified by flash chromatography eluting with 80% EtOAc/hexane
to afford a 1:4 mixture of diastereomers, Examples 63a and 63b, as a colorless oil.
15 The mixture was separated by HPLC on a Chiralcel OD column using 9/1
hexane/IPA. Example 63a, the first eluted isomer, was obtained as a white foam and
Example 63b, the second eluted product, was obtained as a white foam.
Electrospray MS [M+1]" 472.1 for Example 63a.
Electrospray MS [M+1]" 472.1 for Example 63b.
20
Preparation of Example 64

Example 64



Step 1:
CF "'/

di aste
1.0 eq
diisop

0 BocHNO CF3 BocHN, O O CF3 BocN O O CF3 triphosgene 3" /'-0 |
-0 CF1/'0 | CF Conpound 18 Conpound 34 To a solution of a 1:1

r eoworiso78srt ure of Conpound 18 and 5 Conpound 24 (P8TAB0807683 2 Mol ,
uiv) in anhydrous CH2Cl 2 (50 nL) under N2 was added

ropyl ethylamne (0.32 nm, 18.5 nmmol, 3.0 equiv) and a sol ution of

tri phosgene (0.92 g, 3.1 mmol, 0.5 equiv) in anhydrous CH2CI 2 (10 ni).

Af ter

16 h, the reaction m xture was {éétered t hrough a plug of silica gel

washing with CH2Cl 2. The solution was concentrated in vacuo to afford the
crude product as a yellowoil (3.5 g, 10 100%yield). Step 2: O HO CF3
BocNO O CF3 Beepii: LIBH4A | CF3 CF3 Conpound 34 Conpound 35 To a sol ution
of Conpound 34 (3.5 g, 6.2 nmml, 1.0 equiv) in anhydrougp THE 15 (50 ni)

was added | ||tlﬂ\_um borcg:hydrl de

portio
NaHCG3

aqueous | ayer/™
were dried €
material was=p r|f|e§ lgy fla
Et OAc/ hexane t oY ci'

0. ﬁ%68 ggFsl2. 3 mml, 2.0 equidy
0o

nsBochNLeT C16 h I heBoaiy m xture wg hg%gh@b(w Q@at ug
n an | ut ed h t The—E&yer‘s—meye aéat i

sol ut

, ahd concentrated in va
20 chromat ogr aphy el uti ng-w (hn
Compound 35 (1.5 g, 44% vyield) as a colorless oil.

El ectrospray Ms [ M+1l] + 548.1 for Conpound 35. WD 03/ 078376 PCT/ US03/ 07633

10

15

20

To a solution of a 1:1 diastereomeric mixture of Compound 18 and
Compound 24 (3.48 g, 6.2 mmol, 1.0 equiv) in anhydrous CHxCl, (50 mL) under N>
was added diisopropylethylamine (0.32 mL, 18.5 mmol, 3.0 equiv) and a solution of
triphosgene (0.92 g, 3.1 mmol, 0.5 equiv) in anhydrous CH,Cl> (10 mL). After 16 h,
the reaction mixture was filtered through a plug of silica gel washing with CHxCl,. The
solution was concentrated in vacuo to afford the crude product as a yellow oil (3.5 g,

100% yield).

Step 2:
° 0] CF B HNHO CF3
BocN._/~0 3 LiBH, oc
""/O]/QCFg .0 CF3
Compound 34 Compound 35

To a solution of Compound 34 (3.5 g, 6.2 mmol, 1.0 equiv) in anhydrous THF
(50 mL) was added lithium borohydride (0.268 g, 12.3 mmol, 2.0 equiv) in small
portions. After 16 h, the reaction mixture was quenched with saturated NaHCO3
solution and diluted with EtOAc. The layers were separated and the aqueous layer
was extracted with EtOAc (2x). The combined organic layers were dried over MgSOs,
filtered, and concentrated in vacuo. The crude material was purified by flash
chromatography eluting with 25% EtOAc/hexane to afford Compound 35 (1.5 g, 44%

yield) as a colorless oil.
Electrospray MS [M+1]" 548.1 for Compound 35.



136 Step 3: HOCF3 OH CF3 BocHN BocHN Swern ''~-O~1 CF',,~0 ~ 1 CF3
Compound 35 Conpound 36 To a solution of DVMBO (1.6 nL, 22 mmol, 8.0 equivV)
in CH2C 2WO50/0md3y6 at - 78 C under N2 was added oxal yl chl ecirdso/07696 nl, 11
mmol, 4.0 equiv) dropwise. After 5 15 minutes, Conpound 35 (1.5 g, 2.7
mmol, 1.0 equiv) in CHdA2 (10 nL) was added to the solution. After 6 h at
-78 C, triethylamne (5.3 nm, 38 mmol, 14.0 equiv) was added and the
reaction mxture was allowed to warmt oom tenperature. The reaction was
guenched with saturated NaHCO3 sol ution and diluted with CH2CI 2. The

| ayers were separated and the aqueous layer was extracted with CHC 2 (2x).
The 10 conbi rgtdpd:gani c | ayers were dried over MySO4, filtered through a
plug of silica gel, apd concentrated in vacuo to aff@ d Conpound 36 as a

yellow oil (1.47 g yi el d§Fs Step 4: C2Me B H F-' 2 BocHN
CF3 (Me0)2 I CF3 1 npound g@@rfconpoun To a pensi on of
sodi um hydride (0.342 g¢;/.8.d. 3.0 equiv) as a 60%., dbs 'é)r_n I n
mneral oil in anhydr THE] (50 rf"l_"-)3 at 0 C was add met hyl 3

di met hyl phosphonoacet (2.7 g, 8.1 mol, 3.0 equi dropwi se. After 15
mnutes, a solution of GompeUAE336 (1.47 g, 2.7 mol, cbnipotAdidsy) in THE

(10 nl) was added 20 dropwi se. After the addition was conplete, t | C
bath was renohed soigtiahet DMSBO (1dh Mha22amradle§-G 8AU) iR pﬁ%@'@ﬂg@i@ af%r e.

G ot ed 8 wnder Rpes AteE e R 096 A e a W EddivPiapiwisd!. AReF

di | uted
5 15 minutes, Compound 35 (1.5 g, 2.7 mmol, 1.0 equiv) in CH2Cl> (10 mL) was added

to the solution. After 6 h at -78 °C, triethylamine (5.3 mL, 38 mmol, 14.0 equiv) was
added and the reaction mixture was allowed to warm to room temperature. The
reaction was quenched with saturated NaHCOj3 solution and diluted with CH.Cl,. The
layers were separated and the aqueous layer was extracted with CHxCl, (2x). The
10  combined organic layers were dried over MgSO, filtered through a plug of silica gel,
and concentrated in vacuo to afford Compound 36 as a yellow oil (1.47 g, 100%

yield).
Step 4:
0]
BocHN. O H T2 Q. CO,Me CFs
(MeO),P—/ B
"0 CF3 THF CF,
15 Compound 36 Compound 37

To a suspension of sodium hydride (0.342 g, 8.1 mmol, 3.0 equiv) as a 60%
dispersion in mineral oil in anhydrous THF (50 mL) at 0 °C was added methyl
dimethylphosphonoacetate (1.7 g, 8.1 mmol, 3.0 equiv) dropwise. After 15 minutes, a
solution of Compound 36 (1.47 g, 2.7 mmol, 1.0 equiv) in THF (10 mL) was added

20 dropwise. After the addition was complete, the ice bath was removed and the
solution was allowed to warm to room temperature. After 1 h, the reaction was
quenched with saturated NH,CI solution, and diluted with EtOAc. The layers were
separated and the aqueous layer was extracted with EtOAc (2x). The combined
organic layers were dried over MgSOs, filtered through a pad of silica gel, and



separated and the aqueous |ayer was extracted with Et OAc (2x). The conbi ned
organic |l ayers were dried over MgSO4, filtered through a pad of silica gel,
and WO 03w0188767¢°CT/ US03/ 07633 137 concentrated in vacu®CTAse3/cTeBzle
material was purified by flash chromatography on a biotage eluting with
20% Et CAc/ hexane to afford Conpound 37 (1.0 g, 62%yield) as a colorless
oil. Electrospray Ms [ M+1l]+ 602.1 for Conpound 37. 5 Step 5. CO2Me CO2Me
BocHN CF3 H, Pd/C BocHN CF3 2 0 | CFR39 CF 3 3 Conpound 37 Conpound 38
To a solution of Conpound 37 (1.0 g, 1.7 mml 1 0 equiv) in EtO—I (20 m.)
under N2 was added 10% Pd on carbon (0.177 g, qui v). The
react i onconaentiaked ire vageo.plTaeeerudadepteral atmﬁﬁ@debwﬂ@ﬁh &hﬂ%mam'aapw par 2

vatuo t0553##%?%tééW@%ﬁ%@%‘%f%%t Hgikoffdf 7 B0 A TR "

CF3 C:ZB aBQCdd}d)r]élﬁﬁomJ—lZCI 2 HN O | ,~0 I CF 3 3 15 Conpound 38
Exa e 64 Exa e 64 was prepared 38, b d I
to rmExarrpI e 27W]Prom Conplglgp o%grayI\Lé?m+m(§)éjqq‘or%or94pounrga§?0 anal ogous
5
Step 5:
CO,Me
BocHN Hz, Pd/C BocHN;é l
Compound 37 ' Compound 38

To a solution of Compound 37 (1.0 g, 1.7 mmol, 1.0 equiv) in EtOH (20 mL)

under No was added 10% Pd on carbon (0.177 g, 0.17 mmol, 0.1 equiv). The reaction

10  mixture was placed under H; atmosphere with a balloon. After 2 days, the reaction

mixture was filtered through celite and concentrated in vacuo to afford crude
Compound 38 (1.0 g, 100% yield).

Step 6:
COzMe (o)
CF3 CFs3
BocHN TFA, CH,Cl, ~ HN
0 CF3 O CF;
15 Compound 38 Example 64

Example 64 was prepared from Compound 38 by a method analogous to
Example 27 from Compound 19.

Electrospray MS [M+1]" 472.1 for Example 64.

While the present invention has been described in conjunction with the specific

20 embodiments set forth above, many alternatives, modifications and variations thereof

will be apparent to those of ordinary skill in the art. All such alternatives,
modifications and variations are intended to fall within the spirit and scope of the
present invention.



El ectrospray M5 [M+l]+ 472.1 for Exanple 64. Wiile the present invention
has been described in conjunction with the specific 20 enbodi nents set
forth abowe,o3nessys al t ernati ves, nodifications and vari ati ec3/usagomed Wil |
be apparent to those of ordinary skill in the art. Al such alternatives,
nodi fications and variations are intended to fall wthin the spirit and
scope of the present invention. WO 03/078376 PCT/US03/07633 138 WHAT IS
CLAIMED ISt 1. A conpound having the fg ?ula (1): M AA1l HAre X1 RS 2R
() R6 RO RBRR7 R85 or the pharmaceutically acceptable salts or
solvates thereof, wherein: Arl and Are are each independently selected from
t he gr oWWHHXINIS QUAIMED IS: (a) heteroaryl, (b) heteroaryl substituted with
(R21)r and (c) RIO 10 R12 X1 is selected fromthe group consi sting of
-S-, -SO, -S@2-, -NR 2'-, -N(COR20)- and -N(SO2R17)-; and when X1 is
sel ect ed from the Nb@Hﬂ)dEl‘hG%eﬁ/ﬁng‘lmeOﬁ)rmE@(l) S2-, -N(COR20)- and
-N(SO2R17)-, then RL and R2 are each independently 15 selected fromthe
group consi St ng of H, Cl-C6 al k¥’zl4, hydroxy(Cl Osrzal kyl)-, C3-C8
cycl oal kyl, -CH2F, -CHF2 and - CF§ M R arsg R2 to1get her wi th the carbon
N\ 3 R?

atomto whi ch they are both I__\@\fgtached cycl(ls)al kyl ring; and
o R

R® R

R" R®
5 or the pharmaceutically acceptable salts or solvates thereof, wherein:
Ar' and Ar? are each independently selected from the group consisting of:
(@)  heteroaryl,
(b)  heteroaryl substituted with (R*"), and

()
R10
o
10 R12 ;
X" is selected from the group consisting of -O-, -S-, -SO-, -S02-, -NR*-,
-N(COR®)- and -N(SO,R"")-; and
when X' is selected from the group consisting of -SO-, -SO,-,
N(COR®)- and -N(SOzR"")-, then R" and R? are each independently
15 selected from the group consisting of H, C4-Cg alkyl, hydroxy(C+-Cs
alkyl)-, C3-Cs cycloalkyl, -CHzF, -CHF2 and -CF3; or R' and R?, together
with the carbon atom to which they are both attached, form a C3-Cs
cycloalkyl ring; and
when X' is selected from the group consisting of -O-, -S- and
20 ‘NR%-, then R" and R? are each independently selected from the group
consisting of H, C1-Cs alkyl, hydroxy(C+-Cs alkyl)-, C3-Cs cycloalkyl,
-CH,F, -CHF, and -CF3; or R' and R?, together with the carbon atom to
which they are both attached, form a C3-Cs cycloalkyl group; or R' and
R?, together with the carbon atom to which they are both attached, form
25 a -C(=0) group;



when X1 is selected fromthe group consisting of -0-, -S- and 20 - NR20-,
then R1L and R2 are each independently selected fromthe group consisting
of H, C1-w6 caloksgllg hydroxy(Cl-C3 al kyl)-, C3-C8 cycl oal kylPCT/USGT633 - CHF2
and -CF3; or Rl and R2, together with the carbon atomto which they are
both attached, forma C3-C6 cycloal kyl group; or RL and R2, together with
the carbon atomto which they are both attached, form 25 a -C(=0 group;
WO 03/ 078376 PCT/US03/07633 139 R3 is gghected fromthe group consisting
of H, Cl-C6 al kyl, hydroxy(Cl-C3 alkyl)-, C3-C8 cycloal kyl, -CH2F, -CHF2
and -CF3; R4 and R5 are each mdependently sel ected fromthe gr oup

consi sting of MM is seleatsd éﬂom/the groNR esistingartdd, C '@6@@10)|:NR15R16 - NR15R16,

-NR 15802[,&}, O R @) or R4 and R5,
t oget her Z%Xy‘é%‘é @Iﬁ WCW%%& é%g' 5ftached forma
(=0 - or - 4NR1(BR agemph nRﬂSepmde(rﬂM%)edﬂci@Wvbm mmgrrmhpnmrﬁslstmg&f Kvher ei n

"o (o o et PP iiaadty B MR RN R R R i R Ry © )

- NRLI56( OLRRIPC(OYR "2 J-debﬂl\'ﬁRﬁRm aft OB, Jd'r FR‘érﬁ:i R QoglHer GE0the- G068
cycl oal kyl , N X2 Nn2N \NR20 R29 tn3 R28 HN R27 OO ON

x4 and iatpmdo Wirighs theysaneibeth aftachedeform 8nC(FR)-Proki=NBnst 91URy of -O0-,
-S-, and R® is ~(CH.)n1-G wherein n is 0 to 5, wherein G is selected from the group
consisting of: H, -OH, -O-(C+-Cg alkyl), -O-(C5-Cs cycloalkyl), -O-C(O)NR'R'®,
-NR™R'®, .NR"*SO,R"", -NR™C(0)R"™, -NR*C(ONR™R"®, -C(O)NR'°R"®,
10 -C(O)OR®, -C5-C5 cycloalkyl,

R26
R%_ I
_ 2 7 ~ Ny 20
g N X S N o, 215/\(/ NR
Rzg)P N3 §/\ 28 HN

O

g—N)J\Xd'

and \—|(-/)n9

(R*)ng

X* is selected from the group consisting of ~O-, -S-, and
R20
|
15 —N—

R’ is (CRR*")6-J wherein R*® and R*' are each independently selected from

the group consisting of H and -C4-C., alkyl, and ng is 0 to 5, and J is selected from the
group consisting of -H, -CF3, -CHF», -CH,F, -OH, -O-(C+-Cs alkyl), -SO2R",
-O-(C3-Cs cycloalkyl), -O-C(O)NR'R'®, -NR"R'®, -SO,NR"R", -NR"*SO,R",

20 -NR'°C(O)R™, -NR*°C(0)NR"™R'®, -C(O)NR™R'®, -C(O)OR?, C;3-Cs cycloalkyl,



R0 15 -N R 7 is -(CRAOR41)n6-J wherein R40 and R41 are each

i ndependently sel ected fromthe group consisting of Hand -Cl-C2 al kyl, and
né is 0 twod3/0zs3dé J is selected fromthe group consisti n@Cafusey763CF3,
-CHF2, -CH2F, -OH, -O(Cl1-C6 al kyl), -SO02R15, -0O(C3-C8 cycloalkyl),

-0 C(O NR15R16, -NR 15R16, -SO02NR15R16, -NR15SO2R17, 20 -NR 15C(O) R14, -NR
20C( O NR15R16, -C(O NR15R16, -C(O OR20, C3-C8 cycloal kyl, WD 03/078376

PCT/ US03/ 07633 140 R26 R25 R0 N N Xg4® / ~NR20 N n2 R~15 \ R29 n3 R28
HN R20 RR7 OO x 2200 383 RNnNn3 - NX4 R39 0 and "_IA9 ~\nJ~ (R45)n8
provi ded that: (a) when R6 is -(CH2)nl-G where nl is O, then Gis

sel ected frgm the group consisting of: -OH, -0 (Cl-C6 alkyl), -O(C3-C8
cycl oal kyl ff; O C(O NR15R16, -NR15R16, -NR15S02R17, -NR15C(O) R14,

- NR20C( O)éme R26 R25 R20 s z
—N X2 /4 ~ N
N D, 215/\(/ NR20
R2 ) |} N3 §/\R28 HN‘«
R20 R27 o) o

X

2
\‘/R2° 0
R38‘7[ ) )J\ 4
o N é_N y
R

\]ZO and . I(-/ Ino
A (R*)ns

provided that:
5 (a) when R%is -(CH2)n1-G, where n4 is 0, then G is selected from the
group consisting of: -OH, -O-(C+-Cg alkyl), -O-(Cs-Cg cycloalkyl),
-O-C(O)NR™R'™, -NR"™R"®, -NR"*SO,R"", -NR"C(O)R™,
-NR®C(O)NR™R',
R26

i
R%0 N
— N 2 7 é’\N 7 N\ p20
s_N )nz 15 NR
b} f R S
Rzg N3 R28 HN

R20 R27 e} 0
) ,
§—N)J\x4
and . I(J)ng
10 (R®)ns ; and

(b) R” is ~(CR*R*"),6-J, wherein ns is 0, then J is selected from the
group consisting of -H, ~CF3, -CHF,, -CHzF, -C(O)NR™R®, -C(0)OR,



RO N X2 N~~/ \NRRO Nn2 R~/ \ R29 n3 R28 HN R20 R27 0 0 O -N\X4 and
Ir )n9 10 (R45)n8 ; and (b) R7 is -(CR40R41)n6-J, wherein n6 is O, then J
i s sel ectwo oBiowssré he 15 group consisting of -H -CF3, - @aFA]S03/Cld2F-,
-C(ONRRL6 20 , -C(O OR, WO 03/078376 PCT/US03/07633 141 x2 R20 and Ras
RB9 Nn3 O 'w ; and (c) when nl for R6 is O, and n6 for R7 is O, and one
of R6 and R7 is bound through a heteroatomto the ring carbon of the
cycl obutane ring then the other of R6 E‘W R7 is bound through a carbon
atomto the ring 5 carbon of the cyclobutane ring; or R6 and R7, together
with the carbon atomto which they are both attached, form a -C(=0) -,
-C(=CH2)-, or -C(=NR13)- group; R6 7 and R, taken together with the
carbon atomto which they arefbound,gfoorm (a) a 4- to 7-menbered carbon
ring; 10 (b) a 4- a(?ld7' rrgggber d hiax?r ocycl oal kyl ring; or
n
R39 N 03
o ; and
(c) when ny for R%is 0, and ng for R” is 0, and one of R® and R is
bound through a heteroatom to the ring carbon of the cyclobutane ring
then the other of R® and R is bound through a carbon atom to the ring
5 carbon of the cyclobutane ring; or
R®and R/, together with the carbon atom to which they are both attached, form
a -C(=0)-, -C(=CHjy)-, or -C(=NR™)- group; or
R® and R7, taken together with the carbon atom to which they are bound, form:
(a) a 4- to 7-membered carbon ring;
10 (b) a 4- to 7-membered heterocycloalkyl ring; or
(c) a 4 to 7-membered heterocycloalkenyl ring;
wherein said heterocycloalkyl or said heterocycloalkenyl comprises from 1 to 4
heteroatoms independently selected from the group consisting of: -O-, -S-, -S(O)-,
-S0,-, -N=, and -NR?’- (wherein R? is defined below), provided that a ring —S- in said

15 heterocycloalkyl and said heterocycloalkenyl rings is not bound to another ring —S- or
ring —S(O)- or ring —O-, and provided that a ring —O- in said heterocycloalkyl and said
heterocycloalkenyl rings is not bound to another ring —O-; said 4~ to 7-membered
rings being optionally substituted with from 1 to 4 R*® substituents wherein each R*®
substituent is independently selected;

20 R® and R® are each independently selected from the group consisting of H,
C1-Cs alkyl-, halogen, -OR?, -0-C(O)NR™R'®, -NR"®R'®, -NR"SO,R"", -NR'°C(0)R",
-NR?*C(O)NR"R'® and -SR®; or R® and R®, taken together with the carbon atom to
which they are both attached, form a -C(=0)- group;

R™, R" and R are each independently selected from the group consisting of

25 H, C4-Cg alkyl, C3-Cs cycloalkyl, -OR®, halogen, -CN, -NO,, -CF3, -CHF, -CH.F,
-CH,CF3, -OCF3, -OCHF,, -OCH,F, -OCH,CF3, -C(O)OR?, -C(O)NRZR?,
-NRZC(O)R?, -NRZ*CO,R", -NR®ZC(OINR?*R?, -NRZSO,R", -NR®R*,



(c) a 4 to 7-nmenbered heterocycl oal kenyl ring; wherein said

het erocycl oal kyl or said heterocycl oal kenyl conprises from1l to 4

het er oat owe m3ndspendent |y sel ected fromthe group consi st iPag/usb3/07683, -S-,
-S(O-, -S2-, -N=, and -NR20- (wherein R20 is defined bel ow), provided
that a ring -S- in said 15 heterocycl oal kyl and sai d heterocycl oal kenyl
rings i s not bound to another ring -S- or ring -S(O- or ring -0-, and
provided that a ring -0- in said heteroggcl oal kyl and sai d
heterocycloalkenyl rings is not bound to another ring -0-; said 4- to

7- menber b|n ionally substjtuted from1t04R45
substltu?éf?é\li » 54 (Qg@%WR@L‘W' §D%§FP§J‘UBWF’ Wgh (#ﬂ&! yéheren ?90@5 ected; 20 R8
and R9 aél?os%ﬁ%nt Bqﬁéléﬁé'ﬁ&léﬂtbﬁ/ s'%%&%ﬁeﬁ'etfef F'&%dg{é?éﬂ%aﬁ"ﬂrh%b%htdwd QithH
Cl1-C6 al kyJ.-, hal ogen, 5R1 -NR15R16," - NR 15SO2R17

- NR15C( } WhereiRZRgOR F&lBRiIBJemdS HSRDGHdemﬂ)RSelQﬁ‘wdRQ taken toget her

oroup: Reo. RACthRG eiBogdehddhuly feledbd it I iRl Ehsis it %up
E:ﬁg;i&fié%.(of 83%1(3&9 CIC-J:%FCG al kyICF C3-C5 cycl %?::—1:?2” 08332 hal ogar;3 - CN,
2%852 Sf%o c?@ﬁmﬁz%ﬁzﬂdepﬁﬁé%;é ‘P@ frm HW@@MM NR
23R Ty RIS 0,08 GRAS, S5 L0BR3AAC 10C BRI 2!

Sug:: : : 3t ent RS hammaoe)ad%aag?m@lmdedtly aelgete@bfrr?gjn ,thergtotptcensistipg of H,

ol ect ed Sl CHEs TN e EE B Gu TeR el B craeh P bRATAR SRS, o

- OH1nd atom @ WEithGhegldty lbbth attadhdil 4oirs a adepenitanbénedsiigtiatés dptiondllge
Tt B arithutefl oy O R By RIEoRmaT REsCADEN e In sb fdih Fi' Sel ect ed
fromth@%%\’\gel?e%a;ﬁﬂgﬁé Bigtl(m%l%;ﬁpl%%aa ggeﬁéfeﬁigat%hk%lec%éﬁ he éga'b(‘;%"h

or R15 and her e nitr atomto
attachedcoriajstmgaof4~0-t eS-7am¢rfh\Br ed ring that is opt ionally substituted with
- OR20, and V\/ner& ﬂm%elngepéﬁoeen%@/ se?gctgg Fidsi Itﬁ‘e a%up cons@ung of C4-Cs alkyl,
15  C3-Cs cycloalkyl and -CF3;
each R% is independently selected from the group consisting of H,
C1-Cs alkyl, C3-Cg cycloalkyl, -(C4-Cg)alkylNHz, (C4-Cg)alkoxy(C,-Cs)alkyl, and
hydroxy(C»-Ceg)alkyl;
each R?! is a substituent on the aryl or heteroaryl ring to which it is attached
20 and is independently selected from the group consisting of C-Cs alkyl, C3-Cs
cycloalkyl, -OH, -halogen, -CN, -NO,, -CF3, -CHF5, -CHF, -OCF3, -OCHF», -OCH_F,
-O-(C+-Cs alkyl), -O~(C3-Cs cycloalkyt), -C(O)OR®, -C(O)NR*®R%, -NR®*R*,
NRZC(O)R?, -NRZCO,R?, -NREC(O)NR®R*, -NR®S0O,R" and -S(0)wsR';
R? is selected from the group consisting of H, C4-Cg alkyl, C3-Cg cycloalkyl and
25  -(CHg)ns-heterocycloalkyl;
R? and R?* are each independently selected from the group consisting of H,
C+-Cs alkyl, Cs-Cg cycloalkyl and benzyl; or R?® and R*, together with the nitrogen
atom to which they are both attached, form a 4- to 7-membered ring that is optionally
substituted with -OR%, where one of the carbon atoms in the ring is optionally

30 replaced by a heteroatom selected from the group consisting of -O-, -S- and -NR*-



7-menbered ring is optionally replaced by a heteroatom sel ected fromthe
group consisting of -0-, -S and -NR20-; each R17 is independently

sel ect ed Woaai0rd3sas gr oup consi sting of Cl-C6 al kyl, 15 C3PC8/usyshwmas kyl and
-CF3; each R20 is independently selected fromthe group consisting of H,
Cl-C6 al kyl, C3-C8 cycloal kyl, -(C1-C6)al kyl NH2, (Cl-C6)al koxy(C2-C86) al kyl,
and hydroxy(C2-C6)al kyl; each R21 is a substituent on the aryl or
heteroaryl ring to which it is attachedy320 and is independently sel ected
fromthe group consisting of Cl-C6 al kyl, C3-C8 «cycloal kyl, -OH, -halogen,
-CN, - N2, CFZ% -CHE2, - COH2F, - OCF3, - OCHF2, - OCH2F, -O-(Cl-C6 al k\\élz) :

- O (C3- C8 cydRTand/R}" arccsayorgependemnseiested fronythe gpoup Congisting @) Roo,

-NR 23002 , 3 &, = - 7 2 ' '

cel cot ot GG LS, BT Tor RGO BT A G sorrE WElch tieStarbath g
25 - ( CHAteebheet foraty cCeadkydr;cyBRprapyl gRadp;ar e each independent!ly sel ected
fromthe grou onsisiing of H, Cl-C6, al kyl - cycl oal kyl. nzyl ;
or R23 and RAR AL HRRE athndeeSHR eRbGER et Tan e fp erysEREobEr

att aghedand 6118 ikyl; SPRY BRAREF adgéias iithatholdarben brm!tb whictuiresyidratiashi th
- OR20, ere one of the carbon atons in the ring is optionally 30 repl aced
by a hetattazednfael acCéa0)ramyclprgpy giod®nsi sting of -0-, -S and - NR20-;

WD 03/ 078376 P %03/ RS i AsMg ent- kvl
selected fr orﬁ%%r%dﬁg%g%nsqeﬁ&ng o?tgﬂiﬁoﬁﬁj%éfow;#%or R’25¥ ekajé(? F¥26,
t oget heramd Ch-Cd@ycisaikyn atomto which they are both attached, forma
-C(=0 - or cyclkppr | group;.R27 and 8 ar ch .inde . ted
fromthe gr oul C%ng%t P%‘ge_%a" i P&Hae@lff%%'e fqgﬁf??motbe gg‘gggﬂ%ﬁnéﬁtggt her
wi t hyd heceas, lgé.amé chglksrb, Icyeyr, aCeIF30L MR, aDHh eield-O (Ot @s)alky/kOr RBr
cycl opropyl [oup; eadh 9°I's i ndependently sel ected fronbthe group
consi stiad & ,Hpgethecwithl thg|carben atean ¢g which Havigre ba gtiaaRekIeMd- each
i ndepend&&té}( g§,&ljg,ct ed fromthe group consisting of H,
R and R*® are each independently selected from the group consisting of H
and C4-Cs alkyl; or R® and R, together with the carbon atom to which they are both
15  attached, form a cyclopropyl group;
each R* is independently selected from the group consisting of: C4-Cg alkyl
(e.g., C1-Cz alkyl), -CHoF, -CHF2, -CF3, -OH, and ~O(C1 to Cs)alkyl; or two R*
substitutents, together with the carbon atom to which they are both attached, form a

-C(=0)- group;

20 X2 is selected from the group consisting of -CH-, -NR?-, -N(C(O)NR"R"®)-,
“N(CO2R®)-, -N(SOzR"")-, -N(C(O)R®)-, -N(SO:NHR*)-, -O-, -S-, -S(0)-, -SO2-, -CF2-
and -CR*F-;

ris from 1 to 3;
n, is from 1 to 4;
25 nz is from O to 2;
ng is from O to 3;
ns is from 0 to 2;
ng is from O to 4; and
ng is from O to 3
30 provided that, when ng is 0, and R¥ and R® are each H, then X* is selected
from the group consisting of -CH-, -S(0)-, -SO3-, -CF2- and -CR?F-.



10 C1-C6 al kyl (e.g., C1-C2 alkyl), -CH2F, -CHF2, -CF3, -OH, and -Q(Cl to
C3)al kyl; or R30 and R31, together with the carbon atomto which they are
both att awbed/o7€306 m a - C(=0) - group; R38 and R39 are eackrcCirnsependent |y
selected fromthe group consisting of H and Cl1-C6 al kyl; or R38 and R39,
together with the carbon atomto which they are both 15 attached, forma
cycl opropyl group; each R45 is independently selected fromthe group
consisting of: Cl-C6 alkyl (e.g., Cl-C34al kyl), -CHF, -CHF2, -CF3, -OH,
and -Q(Cl to C3)al kyl; or two RA5 substitutents, together with the carbon
atomto which they are both attached, forma -C(=0- group; 20 X2 is
selected fromthe group consisting of -CH2-, -NR22-, -N(C(O NR15R16) -

-N(CO2R15) -, -2\ Sozﬁ'%ﬁ:ompb%@(c@)c@m’r wh‘eNQlﬁOZNHRZO) -0-, -S-, -9(O-
-SO2-, -CF2 and - r froml to n2|sfroml to 4;: 25 n3

isfromOto2; n4 is from(@)to)é is A5 arsNR?i 0 to 20 n8 is fromO to 4: and

ng is fromO to 3 30 pro(@ded {]t'éq.}d, ?Mgla’geg%hglﬁqe%)eﬂ%{é%ﬂgép%%%g%égbﬁe each

H, then X2 is selected omthe group c¢ons

- CF2- 5and - CR20F-. WD 03/ 0783f66mBl@atf/ US03/ 07633 144 2. The conpound of
claim1l wherein: (a) XL is -0- or -NR 20_; (b) Art and Ar2 are each

i ndependent|y represented by the 5 fornul& R10 Rl1

é R

R12
wherein R, R" and R" are each independently selected
from the group consisting of H, F, Cl, C4-Cs alkyl, -CF3, |
-CHF3, -CH,F, -OR?, -OCF3, -OCHF2, heteroaryl, and
10 heteroaryl substituted with (R21)r;
(c) R'and R%are each independently selected from the group
consisting of H, C4-Cs alkyl and hydroxy(Cs-Csalkyl)-; or R’
and R?, together with the carbon atom to which they are
both attached, form a -C(=0)- group;
15 (d) R%is selected from the group consisting of H and C4-Cg
alkyl;
(¢) R*and R® are each independently selected from the group
consisting of H, -OH, C4-Cg alkyl and halogen; or R* and
R®, together with the carbon atom to which they are both
20 attached, form a -C(=0)- group; and
W) R® and R® are each independently selected from the group
consisting of H, -OH, C;-Cs alkyl and halogen; or R® and
R, together with the carbon atom to which they are both
attached, form a -C(=0)- group.
25
3. The compound of claim 2 wherein R® and R, together with the carbon
atom to which they are both attached, form a -C(=0)-, -C(=CHy)-, or -C(=NR"®)-
group.



R12 wherein R10, R11 and R12 are each independently selected fromthe
group consisting of H F, d, Cl1-C6 alkyl, -CF3, -CHF2, -CH2F, -OR20,

- OCF3, - ®dme3/0743e¢ eroaryl, and 10 heteroaryl substituted wcCrhusORemb3s; (c)
Rl and R2 are each independently selected fromthe group consisting of H,
Cl-C6 al kyl and hydroxy(Cl-C3al kyl)-; or R and R2, together with the
carbon atomto which they are both attached, forma -C(=0 - group; 15 (d)
R3 is selected fromthe group consisting4sf Hand C1-C6 alkyl; (e) R4 and
R5 are each independently selected fromthe group consisting of H -CH,

Cl-C6 al kyl and hal th he carbon atomto
whi ch t hey arerhdbot h C%rppggrﬁcgg?cggp%ls\ghe gbe Qﬁ% ﬁﬂ(ﬁqutPeRG"tarﬂﬂem
are eachcemtapamemumndﬁir@qtaed Hou@n fdH:9r oup consisting of H -CH Cl-C6
al kyl and hal ogen; and _R9, together with the carbon atomto which

they are both att ach@) a ﬁbm-mer@e@ficirbgmﬁmg% 3. The compound of claim
attached, forma -0 -2 Q- Hgtioblel FAERRRABIRTHRE 4 U 0/ 78376
PCT/ US03/ 07633 145 4(c) B ia érpembered heteavcycloatkenyiringR6 and R7, taken
ey T s R TR M e
(c) a 4 thetsfoamelreibpentient¢ ysleerdd®om theidi8up consisting of: -O-, -S-, -S(O) ,
-80,-, -N=, and -NR®-, provided that a ring —S- in said heterocycloalkyl and said
heterocycloalkenyl rings is not bound to another ring —S- or ring ~S(0)- or ring —O-,
10  and provided that a ring —O- in said heterocycloalkyl and said heterocycloalkenyl rings
is not bound to another ring —O-; said 4- to 7-membered rings being optionally
substituted with from 1 to 4 R* substituents wherein each R*® substituent is
independently selected.

15 5. The compound of claim 4, where the 4- to 7-membered ring is selected
from the group consisting of:

o (R*)ng
)J\ 9 (R45)n8 '
RPN X4 NN /) Rzo_N/_ _\X4
R31 t %_/

1 R30

RSO R3
20_ ><NH

R N and
S S

wherein tis from 1 to 4, and X* is selected from the group consisting of —O-, -S- or
-NR%-.

20



wherein said heterocycl oal kyl or said heterocycl oal kenyl conprises froml
to 4 heteroatons independently selected fromthe group consisting of: -0-,
-S-, -S(QVO,03/078@-, -N=, and -NR20-, provided that a ri n@CT8S03/0763&i1 d

het er ocycl oal kyl and said heterocycloal kenyl rings is not bound to another
ring -S- or ring -S(O- or ring -0-, 10 and provided that a ring -0- in
sai d heterocycl oal kyl and said heterocycl oal kenyl rings is not bound to
another ring -0-; said 4- to 7-nmenbered{yengs being optionally substituted
with froml to 4 R45 substituents wherein each R45 substituent is

i ndependent |y elec 15 5. The, conmpound of c ere the 4- to
7-nmenbered rin tﬁ?éew(?unfj %rﬁl@ﬁbnﬁ)’g‘f"ﬁﬁ'i? %%atgt HE%Q eredringgis sglested
(R45) N8 JrémMhel oupBBﬁs%hﬁi; Br:20-A/ R20-N X4 R30 R31t 7 1 7 R30 R31 R30
R20- NNH and N~kNH 00 1-6~~4 L~L 20 whereint is froml to 4, and X4 is

sel ected fromthe group consisting of2-0-, -S- or -NR-. 20 V\D 03/ 078376
PCT/ US03/ 0763 146 6. Th corrpound/& claim4, %e the 4- to 7-nmenbered

ring is sele ed frommﬁg\,@q oup mm ng ofHN H
HN S / ] g
“’%\,\ LL% H‘% ’ °

O

H
= ﬂ“

wherein tis 1 to 4.

7. The compound of claim 4, where the 4- to 7-membered ring is selected
from the group consisting of:
o O
0
HN HN" N

””ﬁ#%ﬁ‘ﬁ

10

0
NANH HN/lko
ﬂ and ﬁ\_‘@
‘(’LLL 1711 CHj
o CHs
wherein tis 1 to 4.

15 8.  The compound of claim 2 wherein R® is -(CHy)n1-G, and R is
~(CR*R*")6-J.



O HNANH HN NH HWNH HN ) t o O H N\NHHN O No H3 and CH3 5 wherein t
iIs | to 4. 7. The conpound of claim4, where the 4- to 7-nenbered ring is
sel ect ed wbrosfreshe group consisting of: 0 O O HNANH HN NEHCHNSMA76BN t O
10 0 N~NH HNAO and .Z O"t CH3 +CHwhereint is 1 to 4. 15 8. The conpound
of claim2 wherein R6 is -(CH2)nl-G and R7 is -(C R4AOR41)n5-J . WO

03/ 078376 PCT/US03/07633 147 9. The conpound of claim8, where R6 is -NH2,
and R7 is selected fromthe group considgyi ng of H G -C6al kyl,

-C(O NR15R16 and -C(O OR20. 10. The conpound of claim8, wherein R6 is H,
and R7 is sel &gt ed 'Itl'{eoc%rtnrp])%und of claim 8, where R® is -NH,, and R’ is selected from the

group consisting of H, C4-Csalkyl, -C(O)NR'R® and -C(O)OR?.

10.  The compound of claim 8, wherein R® is H, and R’ is selected from the
5  group consisting of -NR™R", -NR"C(0)R™ and NR*C(O)NR'R"®,

11. The compound of claim 1 wherein said compound has the formula (la):

H A H iAr%
I O 1a
R
H
\ RZa
R® TR
R" H
(la)
- 10  wherein
(A  Arfis:
R10
é R
R12

wherein R™, R"" and R'* are each independently selected from the group consisting
of H, halogen, -OH, -O(C4-Cg)alkyl, C4-Cgalkyl and -CF3;
15 (B) Arfis:
R10

wherein R™, R"" and R" are independently selected from the group consisting of:
H, C+-Cs alkyl, C5-Cs cycloalkyl, -OR? (wherein R? is as defined inclaim 1), halogen,
-CN, -NOg, -CF3, -CHF», -CHgF, -CH,CF3, -OCF3, -OCHF,, -OCH.F, -OCH.CF3,



5 group consisting of -NR 15R16, -NRi 5C(O R14 and NR20C( O NR15R16. 11. The
compound of claim1 wherein said compound has the fornula (la): Area H
Arl a HRvaosR2B7¢ Rs HH R7 H (la) 10 wherein (A) Aria ipeT/UR1§0WI1L R12
wherein R10, R11l and R12 are each independently selected fromthe group
consisting of H halogen, -OH -Q(G-C6)alkyl, G-C6alkyl and -CF3; 15 (B)
Area is: Rl R11 R12 wherein R10, R11 and R12 are independently selected
fromthe group consisting of: H G -C6 ghRyl, C3-C5 cycloal kyl, -OR20
(wherein R20 is as defined inclaim1), halogen, -CN, -NX2, -CF3, -CHF2,

- - - - 2, - RF. .- CE3, WO 03/ Q%8376 . .
PCT/ Usoa/ e T REtPghl shosUHiEe it (Rapyh et prch Regsubtiiugntis e
wher ei n efineB3d clipst:i tuent is as defined in claim1; (C) Rla and Rea are

each independent!ly sglectegd fromthe group consistin of H C1-C6 al kyl
and hydrogy(Cf- alFiyl%ﬂ,Rar%rea%(@)m%pgmm salectad T ithe graup oorsisting

of H, C4-Ce alkyl and hydroxy(C4-Czalkyl)-; and
5 (D) R%and R are as defined in claim 1.

12.  The compound of claim 11, wherein R® is -NR'R"®, and R’ is selected
from the group consisting of H, C4-Cealkyl, -C(O)NR'R"® and -C(O)ORZ.

10 13.  The compound of claim 12, wherein R® is -NH,, and R’ is selected from
the group consisting of H, -CHs, -C(O)NHz, -C(O)NHCHs, -C(O)N(CHs), and -G(O)OH.

14.  The compound of claim 11 wherein R® and R’, taken together with the
carbon atom to which they are bound, form:
15 (a) a 4- to 7-membered carbon ring;
(b) a 4- to 7-membered heterocycloalkyl ring; or
(c) a 4 to 7-membered heterocycloalkenyl ring;
wherein said heterocycloalkyl or said heterocycloalkenyl comprises from 1 to 4
heteroatoms independently selected from the group consisting of: -O-, -S-, -S(0)-,
20 -8Og-, -N=, and -NR*-, provided that a ring ~S- in said heterocycloalkyl and said
heterocycloalkenyl rings is not bound to another ring —S- or ring —S(O)- or ring —O-,
and provided that a ring —O- in said heterocycloalkyl and said heterocycloalkenyl rings
is not bound to another ring —O-; said 4- to 7-membered rings being optionally
substituted with from 1 to 4 R* substituents wherein each R*® substituent is
25 independently selected.



12. The compound of claim 11, wherein R6 is -NRL5R16, and R7 is selected
fromthe group consisting of H Cl-C6al kyl, -C(O NR1L5R16 and -C(O OR20. 10
13. The cwopourmd’©f claim 12, wherein R6 is -NH2, and R7 ipsTasogeteasl from
the group consisting.of H -CH3, -C(ONH2, -C(O NHCH3, -C(O N(CH3)2 and
-C(OOH 14. The compound of claim 11 wherein R6 and R7, taken together
with the carbon atomto which they are bound, form 15 (a) a 4- to
7-menbered carbon ring; (b) a 4- to 7-neaigered heterocycl oal kyl ring; or
(c) a 4 to 7-menbered heterocycl oal kenyl ring; wherein said

het er ocycl oal or—said heterocycl.oal kenyl conprises froml to 4

het eroatons in pen&%??@pggpgcqcfé%a'm %)}f;vyﬁ%re 8&% te?(nmeéfﬂb@f@dcsmg isgelected |
-S(O -, fAdmi&Group bensigith ofNR20-, provided that a ring -S in said

het er ocycl oal kyl and sai d heterocycl oal kenyl rings is not bound to anot her
ring -S- or ring -S(O)- or ring -0-, and provided (®8jza ring -0- in said
het er ocycl oal k and sai d heterocycl ogi“R)ﬁ@yl ri ngs s not bound to another

ring -0-; saidMd- {)o 7-membered rj{ngS being optionat substituted with
from1l t RA-RIE bstituentse )each RASR¥ubRt i t ught is 25

i ndependent |y ected. WO D3/ pPCT/ US03/ 0763 49 15. The conpound
ered ring i llected fromthe group
4V., Ar R20-W X R20_N R20-N X4 R31 t

of claim 14 eg\tﬁhe4- to 7-
Rao 2t" R30 R31 RBR30 R20-N>NH and N Js-1 NHO O ,

consi sting of Xy (R45)n8 0O 0 (R

R30

R3 0><R31
0

—N NH and N)\NH
“‘dL_&o “(t_&o

wherein t is from 1 to 4, and X* is selected from the group consisting of —O-, -S- or
NR%-,

R2
5

10 16.  The compound of claim 14, where the 4- to 7-membered ring is selected
from the group consisting of:
0 O

HN O) HNJ(NH HN/[kNH HN Sy
M’”"\a t, 1?"1 ’ lﬁm\& , %o

O

N \H HN /U\O ; ,[(\“/V/O
an
o ﬁc“3 =,

15 whereintis 1 to 4.



5 GL whereint is froml to 4, and X4 is selected fromthe group
consisting of -0-, -S or -N R20-. 10 16. The conpound of claim 14, where
the 4- towo-oaemsesed ring is selected fromthe group con®cItisegowBs 0 0 O
HNANH HN NH HNPNH HN ) t 0 O O H NNHHN'ONO and N H3 o CH3C 15
whereint is 1 to 4. WO 03/078376 PCT/US03/07633 150 17. The conpound of
claim14, where the 4- to 7-nenbered ring is selected fromthe group
consisting of: 0 O O HNANH HN NH HNNH 188 v't O N 5~NH HNAO and CH3 5
CH3

17.  The compound of claim 14, where the 4- to 7-membered ring is selected
from the group consisting of:
O O

HN AN N\NH

LR

O

0
Né\NH HN/ILO
ﬂ and
1'!71 21(1 CHs
O CHj
wherein tis 1 to 4.

18.  The compound of claim 1 selected from the group of final compounds of
Examples 1a, 1b, 2-7, 8a, 8b, 9a, 9b, 9¢, 10a, 10b, 11a, 11b, 12a, 12b, 13, 14, 15a,
10 15b, 164, 16b, 17a, 17b, 18-20, 214, 21b, 22a, 22b, 23a, 23b, 24, 25, 26a, 26b, 27-
62, 63a, 63b, and 64 in Table I.

19.  The compound of claim 1 selected from the group of final compounds of
7, 8a, 8b, 9c, 103, 11a, 11b, 12a, 12b, 14, 16b, 17a, 17b, 18, 26b, 27-36, 39, 43-54,
15 57,63b, and 64 in Table I.

20.  The compound of claim 1 selected from the group of final compounds of
11a, 11b, 12a, 12b, 27-29, 39, 43, 44-50 in Table .

20 21.  The compound of claim 1 selected from the group of final compounds of
Examples 11a, 11b, 12b, 27, 28, 46 and 49 in Table |.



whereint is 1 to 4. 18. The conpound of claim| selected fromthe group of
final conpounds of Exanples 1 a, 1 b, 2-7, 8a, 8b, 9a, 9b, 9c, 10a, 10b,
11 a, 11 wpo3dza837d2b, 13, 14, 15a, 10 15b, 16a, 16b, 17apPCIAsp3/a®320, 21
a, 21b, 22a, 22b, 23a, 23b, 24, 25, 26a, 26b, 27- 62, 63a, 63b, and 64 in
Table 1. 19. The conpound of claim1 selected fromthe group of final
conpounds of 7, 8a, 8b, 9c, 10a, 11 a, 11 b, 12a, 12b, 14, 16b, 17a, 17b,
18, 26b, 27-36, 39, 43-54, 15 57, 63b, 18md 64 in Table |I. 20. The conpound
of claim1l selected fromthe group of final conpounds of 11 a, 11 b, 12a,
12b, 27-29, 3 43,44-50 in Tahle.l. 20 21. The conpound of claim1

sel ect ed fromg%Qhe g?b%ﬁompofjpﬂzﬂl?Cﬁad%kﬁﬂﬂggéhe? les 11 a, 11 b, 12b,
27, 28, 46 and 49 in Table I. 03/ 078376 PIgIT/ US03/ 07633 151 22. The
conpound of claim 1 having the Nula o p\/-NH " Nom ~~~0 &\A 23.
The conpound of claim 1 having/the\fornmula HF~-NFF HN/I, 0O0F F
F 5 24. The conpound of cl ammNﬁ.h\\éVPng the flormula H F OF

',,///O

Y/

23.  The compound of claim 1 having the formula

N H F
>—N F F
H/N//h O
/ F
1,0
— F
F
Y/

24.  The compound of claim 1 having the formula

o A
YN F i F
/N//Il
H
o1y O 1F=
F

10



NF H/ OAF F F 10 WO 03/078376 PCT/US03/07633 152 25. The conpound
of claiml having the formula HN \---o0 CF3 H2N Y& CF3 26. The conpound
of cl ai mwoliawrssget he formula: H2ZN \-C CF3 H2N CF3 27 pCThsozompdund of
claiml having the formula: Hfl N-CCF3 N CF3 10 28. The compound of
claim1l having the formulaz: H NCF3 HN)-- 0 CF3

152

25.  The compound of claim 1 having the formula

CF3

26.  The compound of claim 1 having the formula:

5N
=0 CF3
H2N _*\
é"// ° CF

5
27.  The compound of claim 1 having the formula:
?\o Y@
10 28.  The compound of claim 1 having the formula:
CF3
CF3
29. A pharmaceutical composition comprising a pharmaceutically

acceptable carrier and at least one compound of claim 1.
15



29. A pharmaceutical conposition conprising a pharmaceutically acceptable
carrier and at |east one conpound of claim1. 15 WD 03/078376

PCT/ USO3/Ww06B88783163 30. A pharnaceutical conposition conpmrCIiusys/erc3s
pharmaceutically acceptable carrier, at |east one serotonin reuptake
inhibitor, and at |east one conpound of claim1l. 5 31. A use of at |east
one conpound of claiml for the manufacture of a nedicament for treating a
physi ol ogi cal disorder, synptomor disedsg in a patient in need of such
treatment, wherein said physiological disorder, synptomor disease is a

| cohol
Bﬁﬁg'néiﬁﬁéy o nod pEBNEE R e8Misstibn %ﬁ%&%@gb ey, o o
schi zophrazeieptabld catriersat leabiedres! séiciomid feupRIREaRRILUEE, PP |8h M fl sor der,

bul em a, anor exi vosa, binge eating, sleep disorder, mania,
pr emenst 4, %Wﬁﬁ?o‘ﬁ@'m éast roi ntestinal disorder, obesity, headache,

neur opat hi c pain, post-operative pain, chronic pain syndrome, bladder
di sorder, genitourinary disorder, cough enesi s or nausea. 15 32. A use of
at | edst one (ﬁirrpmﬁndsefofatlaastmnémomﬂmmmmmam drfer tife manof@itwensy for

di tomor disease ip a patient in_ need
of “such-tTedEHEet RE GBS BhER ool RIerg st s psaing peiRte
anount mbesla)f&u@hdréaiﬁ%m,,wl@é}élrﬁ@alafﬂi%tdld@célrmé'&*de?fsﬁﬁ'\i)tbﬁ?‘étt didBgs8fd hve
i ngredi ent selected fromthe group consisting of: K1 receptor

ant agoni degpiralanydisease, ’ﬂ?pi@fi%@'@’rﬁﬁ’?('@f&uﬂhghk@ bmiaﬂdlmrglercatwnlne rcragggt ?(r)r
agoni st Sdeﬁ@h@éﬁé@ fbs%h@é”ctwfec&ms@énc@%@:%’%%ée rtl? gggé”ogﬁd l#&%PBMe(W%pof

agoni sts, nociceptin receptor agonists, glucoc
nul t 1@r u@tl’ﬁég |r%|ﬂgdc@l89rdﬁreolnsessnxmmmpulss@ disoley shulbnga, caordkiaaretessa,

o) oo o Sindl GBI ORBl L Bl S BER SRt S ESSkn Besdbiothtb e

noci cept dmmrd@rsyobbsﬁy Sheaiahhéolﬁd?ur@@aﬁnc phIre post-8patfieHad Hbnic pain
obsessi ve/ compul bul enj a, anorexi a nervosa, binge eating,

d
sl eep dr¥BYGES: Sblr%‘ﬁql gﬁr’@%rﬁqmﬁ%ﬂ%%@'ﬁéfﬁﬂ geugh, sime@sis oF pause.sor der
obesity,

15 32.  Ause of at least one compound of claim 1 for the manufacture of a
| medicament for treating a physiological disorder, symptom or disease in a patient in

need of such treatment, said treatment comprising administering an effective amount
of said medicament, and an effective amount of at least one active ingredient
selected from the group consisting of: other NK; receptor antagonists, selective

20  serotonin reuptake inhibitors, dopamine receptor agonists, serotonin 5-HT3 receptor
antagonists, serotonin 5-HTs. receptor agonists, nociceptin receptor agonists,
glucocorticoids and inhibitors of multidrug resistance protein 5, wherein said
physiological disorder, symptom or disease is a respiratory disease, depression,
anxiety, phobia, bipolar disorder, alcohol dependence, psychoactive substance

25 abuse, nociception, psychosis, schizophrenia, stress related disorder,
obsessive/compulsive disorder, bulemia, anorexia nervosa, binge eating, sleep
disorder, mania, premenstrual syndrome, gastrointestinal disorder, obesity,
headache, neuropathic pain, post-operative pain, chronic pain syndrome, bladder

disorder, genitourinary disorder, cough, emesis or nausea.
30



headache, neuropathi c pain, post-operative pain, chronic pain syndroneg,

bl adder di sorder, genitourinary disorder, cough, enesis or nausea. 30 WO
03/ 078376wB@3N1B808/ 07633 154 33. The use of claim 32, whecaiusozomss s is
being treated and said active ingredient is ondansetron and/or

dexanet hasone. 34. The use of claim 31, wherein the physiol ogical disorder,
synptomor 5 disease is enesis, depression, anxiety or cough. 35. The use
of claim 34, further conprising adm nistigging to the patient an effective
anount of at |east one anti-depressant agent and/or at |east one

anti-anxi ety ent, 10 36. The yse of claim34 wherejn depression i s being
treated, said %ge the Pﬁ%Pfemrﬁiwrﬁmﬁ'ﬁ%@é?y&@Qtﬁe%tﬁg 3wt $aid ackime

ef fect i vdngnsliatit i9bnaandestash aRdRr defbRfethagdrer ot oni n reuptake inhibitor.
15 37. A use of at |east one conpound of claiml1 for the manufacture of a

medi cament for antagoni zing an effect of a Substance P at a neurokinin-1

receptor sit r f I I : ;0L Ny eptor,, in a
bationt in ne?ﬂlﬁo f '@ﬁecﬁgé’t_’ﬁrll_‘g%?m&t, _\Aﬂ‘?e%lnocﬂg ORISR iBA HidoriEF RnStom Or
5 disease is emesis, depression, anxiety or cough.

35.  The use of claim 34, further comprising administering to the patient an
effective amount of at least one anti-depressant agent and/or at least one anti-anxiety
agent.

10

36.  The use of claim 34 wherein depression is being treated, said use
further comprising administering to the patient an effective amount of at least one
selective serotonin reuptake inhibitor.

15 37.  Ause of at least one compound of claim 1 for the manufacture of a
medicament for antagonizing an effect of a Substance P at a neurokinin-1 receptor
site or for blocking at least one neurokinin-1 receptor, in a patient in need of such
treatment.



