WD 03/ 051840 PCT/ US02/ 40203 5 PYRROLI DI NE AND Pl PERI DI NE DERI VATES AS NK1
ANTAGONI STS 10 BACKGROUND OF THE I NVENTION 1. Field of the Invention The

i nvent i onwoedsatsesiot 0 an ant agoni st of the neuropepti de newckusmwae208 ( NK

or NK-1) receptor. 2. Description of Related Art 15 Tachyki nins are peptide
| i gands for neurokinin receptors. Neurokinin receptors, such as NK1, NK2
and NK3, are involved in a variety of biological processes. They can be
found in a mammal ' s nervous and circul atory systens, as well as in

peri pheral tissues. Consequently, the nodul ation of these types of
receptors have been studied to potentially treat or prevent various
manmmal i an 20 di sease states. For instance, NKl1 receptors have been reported
to-be involved in mcrovascul ar | eakage and nucus secretion.
Representative types of neurokinin receptor antagonists and their uses can
be féund in: U S 5,760,018 (1998) (pain, inflanmation, nigraine and
emesis), U.S. 5, 6Z8RYESPINDHAFY RIFERFPINFORERIEPTE0OAS dffd AVHCPRIATSt i on), WD
95/ 19344 (1995) (same), WD 94/13639 (1994) (sane) and WD 25 94/10165 (1994)
(sane). Further types of NK1 receptor antagonists can be found in W et

al, Tetrahedron 56, 3043-3051 (2000); Ronmbouts et al, Tetrahedron Letters
42, 7397-7399 (2001); and Rogiers et al, Tetrahedron 57, 8971-8981 (2001).
It would be beneficial to provide a NK1 antagoni st that is potent,

sel ective, and possesses beneficial therapeutic and pharmacol ogi cal

pr opkl t | BACKLRO4NIA O BHENTEONt abi lity. It would further be

benefi ci al to1pyvi:%?d 1In5 1%;l,pni st that is effective for treating a
vari ety of physiol U@—VQF%TUT%‘ETS synptons and di seases while m nim zing
side effects. The Theémisntiongekkss tmaprataghnistioddkee andrapepdide Negneiinins,

which wi Ll beco arent as the description progresses. WO 03/051840
PCT/ usonU%o@fr’T\ﬁ&??&m&@iv OF THE | NVENTI ON I n one aspect of the

invention, a Qpnpogggc,ii%icm@wkg@@edmw ng the formula (1): R6 Arl R3 Rl R2
~1~-\ RXA 2 2 (I

15 Tachykinins are peptide ligands for neurokinin receptors. Neurokinin

receptors; such as NK4, NK; and NK3, are involved in a variety of bioclogical
processes. They can be found in a mammal’s nervous and circulatory systems, as
well as in peripheral tissues. Consequently, the modulation of these types of
receptors have been studied to potentially treat or prevent various mammalian
20 disease states. For instance, NK4 receptors have been reported to-be involved in
microvascular leakage and mucus secretion. Representative types of neurokinin
receptor antagonists and their uses can be found in: U.S. 5,760,018 (1998) (pain,
inflammation, migraine and emesis), U.S. 5,620,989 (1997) (pain, nociception and
inflammation), WO 95/19344 (1995) (same), WO 94/13639 (1994) (same) and WO
25  94/10165 (1994) (same). Further types of NK; receptor antagonists can be found in
Wu et al, Tetrahedron 56, 3043-3051 (2000); Rombouts et al, Tetrahedron Letters
42, 7397-7399 (2001); and Rogiers et al, Tetrahedron 57, 8971-8981 (2001).
It would be beneficial to provide a NK; antagonist that is potent, selective,

and possesses beneficial therapeutic and pharmacological properties, and good
30 metabolic stability. It would further be beneficial to provide a NK4 antagonist that is

effective for treating a variety of physiological disorders, symptoms and diseases

while minimizing side effects. The invention seeks to provide these and other

benefits, which will become apparent as the description progresses.



or a pharmaceutically-acceptable salt thereof, wherein 5 Art and Ar2 are
each independently selected fromthe group consisting of R17-heteroaryl
and RB qR@® oS4l is -0-, -S, -SO, -S2-, -NR34-, -N CORU2)S02/@0203

-N(SO2R15)-; when X1 is -SO, -S2-, -N(COR12)- or -N(SO2R15)-, then: 10
Rl and R2 are each independently sel ect®d fromthe group consisting of H,
Cl-C6 al kyl, hydroxy(Cl-C3al kyl), C3-C8 cycloal kyl, -CH2F, -CHF2 and - CF3;

or RL and R2, together with the carbon atomto which they are both -
at t achedSUMMARY QhdieANVENTHEN ble C3 to C6 al kyl ene ring; or 15 when X1

is -0-, -S - - s ) ! I ﬁﬁ{ﬁgg . from
t he group cghsqr{sg?%be%wﬁ?e E’i% 8§8§|%?ﬁ‘rpﬁ’yﬁraggxﬁ’k%g?ﬁ@?f”e C3- é?ﬁ

cycl oal kyl, -CH2F, -CHF2 and -CFS;Rer R1, and R2, together with the carbon
atomto which they are botbs aptched, fRr Ra chenically feasible C3 to C6
20 al kylene ring; or Rl and\R2 ther W th one another and the carbon
atomto which they are bt
t he group consisting of H, .
cycl oal kyl, -CH2F, -CHFZR

, ~Rarm O group; R3 is selected from
-r@6 \al kyl ;" hydroxy(Cl-C3 al kyl), C3-C8

-CF3},,. each R6 is independently selected from
the group consisting of H, ahl‘k~y 18 25 and -OH;, each R7 is

i ndependently sel ected fronRfh :nudiconsi sting of Hand C1-C6 alkyl;. WO
03/ 051840 PCT/ US02/ 40203 -3-Ri2'is | to 4; R4 an) R5 are each

i ndependently selected fromthe gro consi st of . -(CR28R29)n1-G where,
5nlis 0 to o agharmeaseutigallymgce > salgjpareot, yhereip. (c1- o6 al kyl ), CH2F,

cycl Gal kyl), AT ETR e AR S e A o R o Rl
12C( O) ORRY -heteNRIrg| @id) NR13R14), - C(O) NR13R14, -C(O) OR13, -C3-C8
cycloal kyl, (R19)r aryl, 10 (R19)r-heter@iryl, -OC(O R14, -0OC(O NR13R14,
- O(=NCR14) (R13), " - C(O R13, é 5
10
X" is -O-, -S-, -8O-, -804-, -NR¥-, -N(COR™)- or -N(SO,R"®)-;
when X' is -SO-, -SO,-, -N(COR"?)- or —-N(SOzR™)-, then:
10 R' and R? are each independently selected from the group
consisting of H, C4-Cs alkyl, hydroxy(C4-Csalkyl), C3-Cg cycloalkyl,
-CH,F, -CHF, and -CF3; or R' and R?, together with the carbon atom to
which they are both attached, form a chemically feasible Cs to Cs
alkylene ring; or -
15 when X' is -O-, -8- or -NR*-, then:
R' and R? are each independently selected from the group
consisting of H, C4-Cs alkyl, hydroxy(C+-Czalkyl), C3-Cg cycloalkyl,
-CH.F, -CHF, and -CF3: or R' and R?, together with the carbon atom to
which they are both attached, form a chemically feasible Cs to Ce
20 alkylene ring; or R' and R?, together with one another and the carbon
atom to which they are both attached, form a C=0 group;
R® is selected from the group consisting of H, C4-Cg alkyl, hydroxy(C+-Cs
alkyl), C3-Cs cycloalkyl, -CHzF, -CHF; and -CF3;
each R® is independently selected from the group consisting of H, C4-Cs alkyl
25 and-OH;
each R is independently selected from the group consisting of H and C+-Cs

alkyl; .



-C(OR12) (R13) (R14), heterocycl oal kenyl optionally substituted by 1 to 4
substituents independently selected fromthe group consisting of R30 and
R31, R24 RD/030sKAd tnz rl~)n5 12ex2 CF, \R12 N N, R35 ~-N RdY/¥6e/dow3 0= R12
NX or OOOR27 R27 n6 0 VC R12 ; or £4 and R5 together are =0, =NOR1Z2;
or 15 R4 and R5, together with the carbon atomto which they are both
attached, forma chemcally feasible 4- to 8-nenbered heterocycl oal kyl or
heterocycl oal ken1l él ng containing 1 to 3 groups independently sel ected
from X2, provid&d h%t at least one X2 is -NR35-, -0-, -S-, -S(O- or
-S02-, the chﬁﬁhﬁalﬂsyaxfee@édrMheePeﬂ@erhgﬂé&e&ea'fmmey ﬁﬂ?ﬁédr{sﬁ’ét%d’l‘th from
lto 6 substityents independently selécted fromthe 0 'group consi sting of
R30 and @R RrvviGed that R4 and R5 are not both selected fromthe group
consi sting of aI kyl and cycl oal kyl; further provided that, when one of
R4 and R5 is “OH®then the other one of R4 and R5 is not al kyI or

(R19)3 -aryl; 25 R8n1 RY anf; MidD are each independently selected fromthe

“Nop, C?:EZ' %, el ‘5%%%%1%%@&% o) G0 Gracesaccrs,

- OCHF2,

) - - 5233 ﬁz (1 4G clan)o) R12,
I e @@iﬁimym en
Cl- 08 Rnafg

sel ect 2d ?‘/r o(r)nr Fggzé\@) Wc%n 1)(:1{(Or2§] of 1If|?®@bg %Iéy C%&%ﬁ O%egt%r%lyl

(R ﬁ 1((:?) cy;:lh oamé;%)rm@ﬂereamm(O)Ré:?zaao)m)?R‘énd:(ﬂmE?‘*@(ﬁ? -C(D Rﬁig an]g

N cher cal 1y UG BN E L RomydPal o emtanally SubHiuB T 6% T ng that
is 10 -opti Oélf’détilluérugﬁdédétr@@n %Blet:@@lﬁem\ft'ﬁ@rg?oéiﬁ%oﬁ&sﬁr’i@oFR'a(bQﬁdﬁsbms in

the ring is optlonally r epl aced y a heteroatom sel ected fromthe group
consi sting of -0- -S— and - R34- n6 |s 0, 1 or 2 R15 |s Cl C6 al kyl ,

C3-C8 cycl oal k or -
(H 2 R12N P)n3 =< :@ R23>|7R12

\ 1o or
Rz}ﬁl/ TR ,
o) 5 R
— :X?’ .
§ M2 X
R* and R® together are =0, =NOR"?; or
15 R* and R®, together with the carbon atom to which they are both attached,

form a chemically feasible 4- to 8-membered heterocycloalky! or heterocycloalkenyl
ring containing 1 to 3 groups independently selected from X, provided that at least
one X% is -NR*-, -O-, -S-, -S(O)- or -SO,-, the chemically feasible ring being
optionally substituted with from 1 to 6 substituents independently selected from the
20  group consisting of R*® and R*";
provided that R* and R® are not both selected from the group consisting of H,
alkyl and cycloalkyl;
further provided that, when one of R* and R°® is -OH, then the other one of R*
and R’ is not alkyl or (R")-aryl;
25 R®, R? and R are each independently selected from the group consisting of
H, C4-Cs alkyl, C3-Cg cycloalkyl, -OR™, halogen, -CN, -NO,, -CF3, -CHF3, -CH,F,



15 R18 is H, Cl1-C6 al kyl, C3-C8 cycloal kyl, (C3-C8)cycl oal kyl (C1-C6) al kyl
hydr oxy( C2- C6) al kyl or -P(O (OH)2; each R19 is a substituent on the aryl or
het er oar ywao3ngis4o which it is attached, and is independetiysosabmst ed
fromthe group consisting of H Cl1-C6 ahl kyl, C3-C8 cycloal kyl, C1-C6

al koxy, -0OH, halogen, -CN, -NO2, -CF3, CHF2 - CH2F, -OCF3, 20 - OCHF2,

- OCH2F, -O (Cl1l-C6 al kyl), -O(C3 C8 cycl oal kyI ), -COOR12, -CONR21R22,

-OC(O NR21R22, -OC(OR12, -NR21R22, -NR21COR12, -NR21CO2R12, -NR
ZlcO\IRZLEIQCFal\IFQQEQz@@-I&ndO%dzﬁ) HORMECFRoCARR ReEQNR” Bach | ndependent | y
sel ected o b3 12H,yp B 1al 2ic 3cl oal kyl and
benzyl ; g{é@}\l%% I?h rd%\n t hNIt?hgén}Rt rolgg\gin a??ﬁqnﬁ(?QM| ch they
are bot hne sOhREP, -NRSTRﬁza-smguR%?Rlz? yS’(@ﬁsRlﬁ RY)-aryl a?hd@%&aﬁmer@arylr at ed

or unsaturated,r.ing, wher f bon atons in the ring is
optionally re%l ae QﬁyCaa ‘érr éf%@rﬁygga@%/ﬁ fromthe group consisting of
-0-, 5 S and gN R14?§.%@é1§i1 iR44 éﬁ@erﬁ%&lé&é@ﬂ@?ﬁ% soupetaistthd ofd) t he
groug consi stl ng of H 30 and I ClP al Kyl; or R2 5 LT% ther with

the car HBﬁCatadiml tGe-@hicyhloaHer (@a-@swmaml@ar@@alkyk o@Hﬁ@F@:@Y andycl opr opyl
group; IE?,[ S o -OH or Cl1-C6 al kyl; WD 03/051840 PCT/ US02/ 40203 -5 R28
and R29 HF'EQALY h fnde endently selected fromthe group consisting of H and

Cl-C2 al kyl; REGmhR'Ridgether withthé ndmmmnmmwhbbahewafe batht atéaaedup
consi sting of

( CS C8) CSGEWO%PRH?WF@W&%{M@% %gﬁyme@e(% %ﬁﬁﬁ%d %P/%rpsa]gér@t%q rigo Mt T oget her

tfdﬂ owzt\bﬁé/eadrﬁa Ppklcarbbretads irf themird -s a
cycl oprop[g/ 2%%@%&%% and F£33 ar% each inde en?j'ent I&fs S ed from
- ‘k'

the gr oucpptnm*rwweplagedfoyra h@ﬁeaomrrwelacmfrormah@gx.’pqs:scws'%ﬁn
cycl oal ké/l N%ﬁa, C8) cycl oal kyl (C1-C6) al kyl or hydroxy(C2- C6) al kyl ; R35 [ s
H Cl1-C6 ch'y C3-C8 cycl oal kyl, (C3-C8)cycl oal kyl (C1-C6) al kyl
-P(O) (OH) 2, ahdilo, 1ha|d20xy(02 CG) al kyl , (Cl-C6) al koxy(C1-C6)al kyl, -S02R15,
or -(CH2)2- %12) 6 IS Cl- |, C3-C8 cycl oal kyl,
(C3-C8) cycl oa ky'fs 82@@&%(? gl'kyli N %3;[%((’37 is1to3
subsfg tuent s Rm@ﬂ@,"@?%'a}kﬁﬁd}@@% _gclbak, (05 W)oyepalion® sC4)alkyhf

hydroxy(C,-Cg)alkyl or -P(O)(OH)z;

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 H, C4-Ce alkyl, C3-Cg
cycloalkyl, C4-Cs alkoxy, -OH, halogen, -CN, -NOz, -CF3, -CHF, -CH2F, -OCFs3,

20  -OCHF,, -OCH,F, -O-(C4-Cs alkyl), -O-(C3-Cs cycloalkyl), -COOR'?, -CONR*'R?,
-OC(O)NR*'R%, -0C(0)R", -NR?'R?, -NR?'COR", -NR*'CO2R",
-NR?'CONR?'R%, -NR?'SO,R"™ and -S(0)sR"®;

R?' and R* are each independently selected from the group consisting of H,
C4-Cs alkyl, C3-Cg cycloalkyl and benzyl; or

25 R?' and R%, together with the nitrogen atom to which they are both attached,
form a chemically feasible 4- to 7-membered saturated or unsaturated ring, where
one of the carbon atoms in the ring is optionally replaced by a heteroatom selected
from the group consisting of -O-, -S- and —NR¥-;

R? and R* are each independently selected from the group consisting of H

30 and C4-Cg alkyl; or

R? and R*, together with the carbon atom to which they are both attached,
form a C=0 or cyclopropyl group;
R? is H, -OH or C4-Cs alkyl;



H, Cl1-C6 alkyl, -OH, Cl1-C6 al koxy and hal ogen; rislto3; 20 X2 is -NR35-,
-0-, -S-, -S(O-, -S2-, -CH2-, -CF2- or -CR12F-; X3 is -NR34-,

- N( CONRL3RDA03031846 12 -, -N(CO2R )-, -N(SO2R )-, -N(COR ) -PCT/BSUe/SMANHRL3) -,
-0-, -5, -§(O-, -S@@-, -CH2-, -CF2- ¢ -CRI2F-; n3 is 1 to 5 and n5is
1 to 3. 25 The invention conprises at |east one conpound having the formul a
(1), including any and all diastereoners, enantioners, stereoisoners,

regi ost er eoness, boners, . tautoners .and pr.odrugs of the co unds, havi n
thg f or nul am(aﬁa) aaﬂ?iiﬂt h%rierea%’PH@BE@%ﬂ?tﬁ'gseslg‘Ftﬁg,frchltr\‘/%QE%JF( 8‘?’??')? yepe tes)%J
esters, giCidms dikyfe. The conpounds having the fornula (1) can be useful

for treating aar?vari ety of diseases, synptons and 30 physi ol ogi cal
di sorders, su®h al Rnediescacieipeenandsntlyssleeed feara the ggp perstisting efdpect of

t he i nveu _B0 | S€Sra t| i t I &1 tfapeonpound
of for rru:@am’?% ,@GEP{ g‘ri?so?s \%? %‘ﬁéla b?ﬁ%r sgégf &%ngén%sglgxpd a p@gmﬁéufi cally
accept abdre carrier or excipient therefor. The inventive conpounds WO

03/ 051840 PCTL4JS02( 3 .6 and conpositions _can _be used al one or in

conbi nati on vét t‘?rlf{ égrzg)%%‘%th%wﬁ'géﬁ gg%é’ﬁ‘d?@m We‘f"ﬁ'&ﬁgh%Y are géﬁ"rﬁtltﬁ‘cheg?
treati ngfofin\«0,| €3 ya efcldpopIE AR os¥NR®s and physiol ogi cal disorders, such
as the ones discl oseg3 her ei n. % DETAI LED DESCRI PTI ON

- The-f ol | owi ry- T Ri t aferRAchdndepengentlysalectad dipm g aravpoeongigingt ofdrwi se
known-t o3, foskd | ded- artisan. Except where stated otherw se, the follow ng
definitions ép I'y 7"t hroughout the specification and clains. These

def i1@i ti ons d&Ppliy H, éhaCeblkyk GatCs oyciodikyl, (C4-Esrycloalky G483k )alk@adrf or in
conbi nat%&p W &h I]Erl_ terns, unless otherwi se 10 indicated. Hence, the
definiti %’fy( é'l%}? yappl ies to "alkyl"™ as well as the "alkyl"™ portions

of "hydroxyalk¥lis H, thatealkiyICs:Cs eydieaiky!! (GL-Cg)cybBalk§I(Ty-Gy4Ryll t uted, " as
used her i§ ansyﬁhad}ep acenent of _one or nore atons, Uus glly hydr ogen
atons, i )@v n2lr ytrox CaiGapalky. e ofre kol c&b)alled)-8QEd197om a
speci fi egcg R'¥Osbher’si tuations where nore than one atommay 15 be
repl aced%t\%vi %)gug Sljggt?t uent selected fromthe sanme specified group, the

subdbi t uent s RRys bk C1Gd akkyl, &sHes oydlealkye (T4 CeldycloatkiyE€1CralkemN O3,

di ffereanNa&O Mery posi.tion. The term "heteroatom"™ as used herein, neans

a nitrogen, “sulfur, or oxygen atom Miltiple heteroatons in the sane group
may be the saR¥ ion t0iF sebstinient2 hdepenidentty saldedd fromsthesBupebasRting®ans a

strai ghtH,Oé1- E;%ﬂgyrll,e-%H,h EE:‘G’% rol?(?/nand halogen;
ris 1 to 3; .

20 X?is ~-NR®-, -O-, -S-, -8(O)-, -SO;-, -CHy-, -CF»- or -CR"?F-;

X% is =NR*-, -N(CONR"®R™)-, -N(CO2R"®)-, -N(SO.R")-, -N(COR"?)-,
-N(SO2NHR™)-, -0-, -8-, -S(0)-, -SO,-, -CHo-, -CF»- or -CR?F-:

nsis 1 to 5; and ‘

nsis 1 to 3.

25 The invention comprises at least one compound having the formula (1),
including any and all diastereomers, enantiomers, stereoisomers, regiostereomers,
rotomers, tautomers and prodrugs of the compounds having the formula (1) and their
corresponding salts, solvates (e.g., hydrates), esters, and the like. The compounds
having the formula (1) can be useful for treating a variety of diseases, symptoms and

30 physiological disorders, such as emesis, depression, anxiety and cough.

Another aspect of the invention comprises a pharmaceutical composition
comprising a compound of formula (1), alone or with another active agent, and a

pharmaceutically acceptable carrier or excipient therefor. The inventive compounds



chai n having the designated nunber of carbon atons. |If the nunber of carbon
atons is not designated, the carbon chain is fromone to twenty-four carbon
atonms, nmaoeospsesser ably, fromone to twel ve carbon atoms, POITAUSTRAR0203
preferably, fromone to six carbon at O4TE . 25 The term "cycl oal kyl" as used
herein, means a saturated, stable, non-aromatic carbocyclic ring having
fromthree to eight car bon atons. The cycl oal kyl nmay be attached at any
endocyclic carbon atomthat results in a stable structure. Preferred

car bocycand cempgsitiRas &anrmvsed alonerdn combination With Aheractye adedtsal kyl

radi cal s I
cycl ohep?ﬁcpg} ngh(?(%sgbpgéé]w{rg.fg%{ﬁ%% %wgrgyépagégyuésséggmgﬁgggeans an
ar omat i cphysislogical disbrders; such as tirebargacdiscloseddiesgist em having from one to
two aromatic rings. The aryI nmoiety will generally have from6 to 14
abl e substitutable carbon atons of the aryl

€ = ossi bl e points of attachnent. WO 03/051840

PCT/ USO2/ 402 h Tcﬂld?ﬁﬁ@%%ﬁﬁﬁréh’s\é%ﬁéﬁrﬁgla‘?é useelheéenmeaalorhwww@wn o
napht hyl, tet ra rona |, indanyl, inden and the |like. The term

" het er oa@ pkilled as?/ maEh@arﬁrwhermgdaathemse %etfo%%ng@ef@ﬁw&mw

f easi bl e r n r ' ' 4

i ¢ rogenelShAIhE SPEGRFRIIH B0 tRfnd" TRRCHUMRIAS dididfadifeloldf <

het er oar whethed Wterdfis esedty itselfayrdh lcorrgnmtmm\fvrﬂh bﬂmrdermisxl.rr]raemthemwrsa
ni ne_or  ten ato ch,is

) 1oy . bBCB AT o U e bacn 2RIes WekAr ah raRe T

car bocychbgiohsRg " ;anmws'uvhgk@@pv "AUBRE" eff. Pi (7L) electrons to
provi de aromati c character. Representative heteroaryl (heter oar omat i c)

groups are 10Tpgtemnm n&lbstlﬁsjﬁedm%l&ﬁﬂd heygimamesns theyeplaesmsnt of opeRy| |
b f lyl,
T ey ARy T S

pyrazoly ri- azol 'S0 enzot azoly
benzoxazsdalebtedokmcﬂ gbecifigd gmqp Ini the)sitmatighs Whe& Bareithamn ope at@md’nayldol yl

Phr oligh 98 S5O b RSP R T h BrHe rspup L

" het er ocyghal&yts may bes 6flcBS bihdwiRAGse @ficd dithat etk sapbiar difféerent bavi ng
from3 to 8 nenbers, preferably 5 or 6 nmenbers, and conprising 2 to 7

car bon af¥@Ry RAFHION.t o 3 het er oat ons |ndependently sel ected fromthe group

consi sting of gtegnsﬁeter 9?]1 " as §%&% h@Pth H@%ﬁ Tzfebéﬁ‘l sﬁlﬁﬁr%%eﬂal kyl

rings are pyrroll azo er| pi perazinyl,
mor phol i a;dm Mldtlplbehdtertoatoﬁﬁbm fe $mnerglfoyp Inrmr Ikg Ither sargledzrrdlﬁ@eﬂi\tt ached to

SUbsEY  ut abl o ARG eiYGets USHE helih mrars Ao taheRAyfdd, d9oERdn o °
means a ghghi Havind'thd\@¥sigdatetdaiumber of carbon atoms. If the number of carbon

atoms js' not designated, the carbon chain is from one to twenty-four carbon atoms,

more preferably, from one to twelve carbon atoms, and most preferably, from one to
six carbon atoms.

25 The term “cycloalkyl” as used herein, means a saturated, stable, non-

| aromatic carbocyclic ring having from three to eight carbon atoms. The cycloalkyl
may be attached at any endocyclic carbon atom that results in a stable structure.
Preferred carbocyclic rings have from three to six carbons. Examples of cycloalkyl
radicals include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the

30 like.

The term “aryl,” as used herein, means an aromatic, mono- or bicyclic,
.carbocyclic ring system having from one to two aromatic rings. The aryl moiety will
generally have from 6 to 14 carbon atoms with all available substitutable carbon
atoms of the aryl moiety being intended as possible points of attachment.



3 to 8 menbers, preferably 5 or 6 nenbers, and conprising 2 to 7 carbon
atons and 1 to 3 heteroatons i ndependently selected fromthe group

consi sti nyooi3/050849 -S-, 25 -S(O -, -SO2- and -NR35-, and Ievi/vsy2a0208 east
one double bond in the ring, but not ving aromatic characteristics.
Exanpl es of such rings are: H N;~\ HN™~-N ~NH HNI ~ and HN /N, wherein
the ring can be attached to the rest of the structure through either a

substitutable ring carbon or a substitutable rlnsg’, nitro eygfé@ﬁ&g in R4,
when G iRepresentatiye examides inclyde phgnyiecyraemddnarpnthie t eé(ﬁql Byl 1 group
through e ring carbon or a substitutable ring

nit rogenﬁaéﬁ% ng}égp%ﬁl%{%ﬁgusozl 40203 -8 Wen R4 and R5 forma ring with
1, 2 or 3 gr‘ﬂnmmrnnﬁmmmaqdf lag uBelddigreth, nieara Xoramdribigyclie, dfenxizgaly e

car bon, he. ze of can be.defined b n7, which
e’ § nadpaniia ing SuSieBt BBinia ot o7 P ateRett Fne St @ AN nd 7 i s
1 toss. H'd‘rad If&?ét&h@ﬁrﬁthé’@rbﬁiéld E8IB1, @hdteroddR GFbup refdreisentsCH2-
5 and R30 ){gr?d R:%iJ toc};et her forma c:'slrribﬁégnhﬁl&roﬁ’lt i's represggnt Fédé/%é@t he

f or mul a ACKEliogreHp rRE uﬁ@rw aﬁoag%tqﬁ@rblmlﬁ grﬁep@éﬂmortf@r\mpm fhieashr e
attache rerl-
NH r—NNdO%éngf%gzh‘llE%ta?%r al ko\}ﬁﬁrﬂé{ Egbﬂggd%ﬁg\a@d %I@égﬁgﬁa g%ggﬁ at om
bonded tlﬂt@rrdﬂtﬁ@@@éh@@yclmlmg havinb sesufficieat kymber ofpkeheleagroosfo(e. g.
-0-al kyl or -0-al keny Represent ati ve aI kox s incl uqd)e met hox
cthoo, B wdesarpmswaga@@wepwm@vrﬁ Sets Rt parorate) Setlives
nmearny Iyt r n rou haV| n
I east Wi 3“ ;(5]5? d'% QFazihgr P??@éﬂnylﬁ%ﬂla@éﬂzoféﬁrﬁl lﬂ‘sfl'en?l P, g

at bst i tuen Repr ésentati ve

hydr oxyabmzoﬂgneowpgwnaz@ybdvamawlakmﬁtazylyl nwamiwyﬁtazsalyl datazelyldr oxypr opyl
Pl bore oFBiagiiTL ok hisbhy). PngsRdoonds st YA, eB20R s SXflatiO 00,

t Obt he carmd l‘rﬁd}'}lfl g?dSIfipspOThé hetero2fyl gtdL&IldrTg)TEbé édmedao the tasplof themmlecule

su stltu mul tip re conbined to identify a single noiety)
to a subj ‘ﬂéré?m@fjﬁt@rlyssnﬁ}?&gﬁﬁwet% ber,of nﬁ%& termof the nmulti pI e
terms For exampé @em@f‘hetéfddy@iob}ﬂyl" Filpsdd haRi nidnaEhestutfted dyaigghgd

structure through the portion of the substituent. Conversely, when
t he - having from 3 to 8 members preferably 5 or 6 members, and comprising 2 to 7

carbon atoms and 1 to 3 heteroatoms independently selected from the group
consisting of -O-, -S-, -8(0)-, -SO»- and —NR*-. Typical heterocycioalkyl rings are
pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl, morpholinyl, and the like. The
20  heterocycloclkyl ring can be attached to the rest of the structure through either a
substitutable ring carbon or a substitutable ring nitrogen. '
The term “heterocycloalkenyl” as used herein means a cyclic ring having from
3 to 8 members, preferably 5 or 6 members, and comprising 2 to 7 carbon atoms
and 1 to 3 heteroatoms independently selected from the group consisting of -O-, -S-,
25  -S(0)-, -SO,- and ~NR**-, and having at least one double bond in the ring, but not

having aromatic characteristics. Examples of such rings are:
H

HN N
l\/NH 3 and )"

rest of the structure through either a substitutable ring carbon or a substitutable ring

, Wherein the ring can be attached to the

nitrogen (e.g., in R*, when G is heterocycloalkenyl, it can be joined to the
30 (CR®R*), group through either a substitutable ring carbon or a substitutable ring

nitrogen).



substituent is "alkylaryl", it attaches to a targeted structure through the
"aryl" portion 25 of the substituent. Simlarly, a cycloal kyl al kyl

subst it uewo @tosssahes to a targeted through the |atter "aldoa/Usopaezodon of
the substituent (e.g., Structure-alkyl - gycl oal kyl). WD 03/051840

PCT/ US02/ 40203 -9 Wen a vari abl e appears nore than once in a structural

formula, for exanple, R8, its definition at each occurrence is i ndependent
of its definitio i ot her, uyrenc The term "prodru as used
herein, repr eg\@?ﬁ ﬁc 8§mt€f15{’f‘9 th‘ ﬁ&arggm%méspgn%nw q@@? Aowi ng

adni ni st frobd X7 drf 11oPthbf@(ﬁarerc%rS%ethb%n@bl&slké‘ OY{H@HYQ 2aft be"dHeedy ©

physi ol ogi cal process 3@ prodrug on being brought®to a physio ogl cal
pH or thﬂoagﬂnanwbwbyifé 12 m@derttlycseiaréed &am 0-5, incordésd that the sgm domgm) . A

di scu55| f rug r nd.V. drugs
as ?H%g] @(1?8'5“ &st%oﬁ%ﬁ S%%‘ICﬂﬁ"g(ZYwﬂqr& te%\%(f r?z i1 rré@'?IQg'? and
in 105 B| anewRSf antlll%3 (t‘ageéther forima Rarbriegidup iskeBresBatdteby &b forAvRy i can
Phar maceuti cal soci ati on and Perganon Press (1987), each of which is

incorporated herefn by reference in its entirety. As used herein, the term
"conposition" isAnte d to enconpass a product conprising the specified

i ngredi ents i@ﬂ( peci fied amounts, as well as any 15 product which
results, directl -indirectly, from conbination of the specified
ingredients in tNe\spgecified anounts. Qther than as shown in the operating
exanpl es or wh |s otherwi se indicated, all nunbers used in the

Condi 11 ons, _anehuRy BRER ATRLBM BUEERoiS e i R Alichert g

instancebetteayod:ym)alleerml Hiabpexarplesfafrsuichgirige drée conpound having the formul a
(1): REA1IRBRRIR 7RX1LA2 n2 RR 4 NRLI8 R R33 R32 or a
phar maceuti cal I/E/‘I\%cept ablelsalt thereof, preferred are conpounds wherein

25 Art and Arzlf\?gé each rably, R8 RO
and

10 The term “alkoxy,” as used herein, means an oxygen atom bonded to a

hydrocarbon chain, such as an alkyl or alkenyl group (e.g., -O-alkyl or -O-alkenyl).
Representative alkoxy groups include methoxy, ethoxy, and isopropoxy groups.
The term “hydroxyalkyl,” as used herein, means a substituted hydrocarbon
chain, preferably, an alkyl group, having at least one hydroxy substituent (i.e., -OH).
15 Representative hydroxyalkyl groups include hydroxymethyl, hydroxyethyl and
hydroxypropyl groups.
The term “halo” or “halogen” as used herein means a chloro, bromo, fluoro or
iodo atom radical.
Unless otherwise known, stated or shown to be to the contrary, the point of
20  attachment for a multiple term substituent (multiple terms that are combined to
identify a single moiety) to a subject structure is through the last named term of the
multiple term. For example, an “arylalkyl” substituent attaches to a targeted
structure through the “alkyl” portion of the substituent. Conversely, when the
substituent is “alkylaryl”, it attaches to a targeted structure through the “aryl” portion
25 of the substituent. Similarly, a cycloalkylalkyl substituent attaches to a targeted
through the latter “alkyl” portion of the substituent (e.g., Structure-alkyl-cycloalkyl).



10 where R8, RO and R10 are each independently defined as above in the
summary of the invention. Mire preferably, for Ar2, R1I0 is H and R8 and
R9 are i ndepssrdesadl y WO 03/ 051840 PCT/ US02/ 40203 -10 sel exiragkobmnaost he
group consisting of -CF3, -CHF2, -CH2F, hal ogen, Cl1-C6 al kyl, -OCF3 and
-OR12; for Art, RO and R10 are independently selected fromthe group
consisting of H -OH and hal ogen. The variable n2 is preferably 1 or 2. X1
is, preferably -0- or -NR34-. Mre preferably, X1 is -0-. 5 Rl and R2 are
each, prefera¥ihgn & vadpeledrnngays swredhar onece i arsérugiurapforawies ifet examelke, H
and Cl-Cgsal kyl , Mre preferably, R .and k2 are_each_i ndependent|

sel ect edevr'Eﬁg‘?fﬁ'ét"ﬁﬂ éhga%ﬁg‘i"érf § lgrndengnfentef ipdefintigpat evap ?/1¥1§’él ect ed
from the,ghprhceonsi sting of Hand Cl-C6 alkyl. Mre preferably, R3 is H
10 Each R6 I's preferably independently selected fromthe group consisting
of H and Cl1-0Be &tnnyl'proBueh” asuseghereinatspyesenis icorpaunds. thatanie dngi s

B ky® SRS W ol SelfidatBh B8 R ke bs M i v o
the strugherhizal br physiolBgida8prddés e ¥, RBrodkagBnlbeéing browdtéteian X1 is -0- or

-NR34-; R8 and R9 are independently selected fromthe group, consisting of
-CF3, - cPirysiologiqakpHiftBrpsigh an eagyraeiagtion iseenveripg gesiigd g R10 are

e g _ N | _ ;
ond o SHYASSESERE SRIBURLR BIRUAERTT TS HIQRrPaniy SIS TOTLEFER

t hose whAbeehDeherpiSyRema IR iof AL dh@SrhpositmeBerias (ICBRSRRDINN1L- G,

wh i lis 0,.,1 2. . f. ds wh i . R4
ona 1" Bl leiie Crsrs i ta b B, ichrc sty A el Eh S il
13R14, - NBsdai&lida BAd Per&ébnbdR14987)06hEN B dhichr i9HEIrDBAE] ferein by
NRL2C( O) OR13, - C(O) ORL3. - NRL2( C({O) NRL3RL4), -NR 12SCPR13, 25 - SO2N R13R14,

R19- het efedgiafice iRjts entiFgty. Ro3 R12 1~0% -N X 2-N . X R x \5

As used herein, the term “composition” is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any
15 product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.

Other than as shown in the operating examples or where is otherwise
indicated, all numbers used in the specification and claims expressing quantities of
ingredients, reaction conditions, and so forth, are understood as being modified in all

20 instances by the term “about.”
Referring to the compound having the formula (1):

3 1 B2
R6 Al R™ R' R

4
R R33 R%
or a pharmaceutically-acceptable salt thereof, preferred are compounds
wherein

25 Ar' and Ar® are each, preferably,

where R%, R® and R are each independently de{‘ined as above in the summary of
the invention. More preferably, for A%, R' is H, and R® and R® are independently



-NN\ 12 NN, R35 Oul_k 0 O, RF O WO 03/051840 PCT/ US02/ 40203 -11- O

R12 7 7 and -N\ 12 n6 R ~--' R 0O Even nore preferred are such conpounds
wherei n RVD @nd1s#27 are i ndependently selected fromthe guaasoeaosssti ng
of H and_Cl1-C6 al kyl, especially H and CH3, _and nore especially, both
are H n3is 2 or 3; and n5 is 1 or 27 % I n anot her enbodi ment, preferred
conpounds of formula | and fornmula Il are those wherein R4 is -NRL3R14,
-NR12C( O R14, NR12C(O) OR13, -NR12(C(OQ NRL3R14), -0OH -O(Cl- CG)aI kyl ,

- O ( C3- GBleoyed famkiie, groapconREing N Ra 4 CHaRRhapoepRes C &%@»QNR13R14

R19- het e d

mo SRR BRI R ot Baf {oabsnadi) saifledd g e 5ty o M

- CH2- OgonalhBﬁﬁgpf&ng%amckhgﬁ(g@hmﬁb mnatf[éﬁ))le ﬂmf ly 1 BbRe preferred are
conmpounds r.ein i sti
comouT e ol P, | ety 4 L, 9040 Const oL
1 or52. StillRiagg hébré)reaf:ﬁ Fgﬁr@@er@ﬂ@ﬁﬂrd@ehd@ﬁmﬁgér@@wmﬁomfthérgrr@wa | and I

is that 15 wherein togéther with e carban atomto vvhlch_they

are bot lconsistiopefi H amd)ﬁlmfés alkylt d\/letawerﬁiﬁenabb' e tastcoy areaakty indgpendently
het eroc%%!)er i%#ﬁ,gﬁ{ E’h tn@ls[ﬁh H(éﬂd Cﬁﬂ%roups I ndependent |y sel ected

from X2 eas R35- -0-, -S, -S(O- or
-S@-, the rlR?gstmeﬂegalmmse(HMd froautbmtgrbupexrbnmstrhgfafﬁrarldﬂa ‘s alkylbst i t uent s
|ndependently iﬂ mthe group consisting of R30 and R31;. Mre 20
pr ef er r ddorgrre ﬁg ereinthe 4- to 8-menbered ring is sel ected from

theqpgroup cansiske &gpr@féraw iR8é PSIEA Iy RETE 88 FoMP B3 group consisting of H
and C4-Cg alkyl. Even more preferably, each R%is H.
Each R’ is preferably independently selected from the group consisting of H
and C4-Cg alkyl. Even more preferably, each R is H.
More preferred are compounds of the structure 1l

e

15
wherein X' is —O- or -NR*-; R® and R® are rndependently selected from the group
consisting of —<CFs, -CHF,, -CH.F, halogen, C+-Cs alkyl, -OCF; and ~OR'% R® and
R' are independently selected from the group consisting of H, -OH and halogen;
and nzis 1 or 2. ‘

20 Preferred compounds of formula | and formula |l are those wherein one‘ of R*

and R® is H and the other is —C(R*®R*)n1-G, wherein n, is 0, 1 or 2. More preferred
are compounds wherein one of R* and R® is H and the other is selected from the
group consisting of -NR™R™, -NR'2C(O)R", -C(0) NR"*R™, -OC(O)R",
-OC(O)NR™R™ NR'?C(0)OR™, -C(0)OR"™, -NR'*(C(O)NR™R™), -NR™SO,R",
25 -SO,NR™RM™ R"-heteroaryl,
po R

/ O
RN P, . [H‘\)ns R24

T S—N Wt 5N

o 7 N, HR\RZ —%(N\



-12 00W OW OFOR3 " e Re)/2 1~ "x2'"11 NN NXONO I -NX Fel
n5 O)n5 I z=~ 2 R31 n5 and \ ~ 35 wherein Ris H -C--C6 al kyl, CS-C$.
cycl oal kyWo@Bs68) cycl oal kyl (C1l-C6) al kyl or hydroxy(Cl- ChHaElbspki0205 is 1,
2 or 3; X2 is -NR35-, -CH2-, -0- or -S.4qR30 is H Cl-C6 alkyl or C3-C8
cycloal kyl; and R31 is H, -OH or Cl1-C6 a] kyl. Especially preferred are 5 4-
to 8-nenbered rings selected fromthe group consisting of 0 00O0O0O00O
HN ANH HN HN AO HN S HNHN HN NH OO0 0 0 OO HN HNAO HNANH HNANH O O
S 2~ CH3 ant\ TheR¥ings are optignal |y substituted with R30 and R31. Yet
anot her o] ,a‘fﬁ?)referr ggﬂds wherein R4 and RS forma ring is that
wherein t ' Ejlsa?gleg-{—eﬂf Xbm t he group consisting of R30 0 Fel R O
R5~, N\A N RA(r [~ )64\0J~NR R31 n7 z and 10 wherein R30 is H, C1-C6
al kyl or C3- &cloalkyl; R31 is H -OHor Cl-C6 alkyl; each R35is
i ndepend@venymerd pasfeded @mbﬂew@éﬂn@@Mﬂie&éhﬂ@lncéndﬂ”@re@ﬁdé’ééﬁdenﬂ -G8
cycl oal kyI Cﬁ% cl oal kyl (CL- al kyl and h*)c/lroxy(Cl al kyI n4d and
n7 are Eé&:&ﬁ@ @TQHP C&Pé\ﬁ'ﬂ@d’ft“hﬁ'ﬂdﬁj@@@ bﬁsﬁ@C'ﬁlﬁdHrﬁ]ﬁs t'rs{Sand -
Especi al | r d sel ected fromthe group
consi st i rﬁ"g’f’“%f@%%%@ o SR M BB oo 1t o N o N

5 In another embodiment, preferred compounds of formula | and formula Il are

those wherein R* is -NR™R™, -NR"?C(0)R™, NR™2C(0)OR?, -NR'2(C(O)NR®R™),
-OH, -O-(C+-Cg)alkyl, -O-(C3-Cg)cycloalkyl, -OC(O)R™, -OC(O)NR™R™,
-NR™S0O,R™, -SO,NR™R"™, R19-heteroaryl

R23 12 O 12
g (r R12—NTI\>)n3 fH\ =" g =
— N Y \ \ — (\) &\ 7
R27/TC])/ \F\>35 , O ’ E R12, FL_SO , " OR2 or
i
SN %
\_\'R12 ,

10 wherein X; is —O-, -S-, -CH- or -NR*-; and R® is ~C(O)OR" or —-C(O)N R"*R™.
More preferred are compoundé wherein R is independently selected from the
group consisting of H, C4-Cs alkyl and C3-Cs cycloalkyl; R¥ is H; nzis 2 or 3; and
nsis 1 or2.

Still another preferred embodiment of compounds of formula | and Il is that

15  wherein R* and R®, together with the carbon atom to which they are both attached,
form a 4- to 8-membered heterocycloalkyl! or heterocycloalkenyl ring containing 1 to
3 groups independently selected from X2, provided that at least one X2 is ~NR*-,
-O-, -8-, -S(0)- or -SO-, the ring being optionally substituted with from 1 to 6
substituents independently selected from the group consisting of R*® and R*';. More

20  preferred are compounds wherein the 4- to 8-membered ring is selected from the
group consisting of:



HN HN NH NSO2CH3 NH OH ON O and The rings are optionally substituted
with R30 and R31 In still another enbodinent of the invention, it is

pr ef er abl wdf asroses40| east one of R4 and R5 to be in a cis @aiTergoauood to the
Arl substituent. 5 R15 is preferably Cl] C6 al kyl or -CF3. Mre preferably,
R15 is C1-C6 alkyl. R18 is preferably  or -Cl-C6 alkyl. Mre preferably,
R18 is Hor CH3. Even nore preferably, R18 is H Each R19 is a substituent
on the aryl or heteroaryl ring to which it is attached, and is

preferably, ipggdependently ??eg)ect ed fr@ he gr %ﬁ@nsr sti ng ORS(H Cl-C6 10

al kyl, -CF3, 4jCHF2, - and - Mor e pr&_frably, each

R19 is X ,ﬁﬁﬁo {group cgnsj g of H

Preferably, 'g 1 or res3 éﬂ a y i sO1_RrZ each,
pr ef er abl y‘z? pend seI ect e rfég consr stin \fsﬁ-rl and
Cl- C6 al kyl<. i@ préfe hy, ,R21 2ar U5 andde

sel ected fromthe grou CI—|3 and’ R24 are each, preferably

R23 hnd RBFYGHGH FLF M&%ﬁr O BRIl SRS Rt

i ndeDE”dﬁ%ﬂoXy&eL@&Taﬁ@I fhOR 1, @019309’@ i LRR®-CHSH,-R28- andsF2R*6EeH, C,-C
pr ef er abl I nde endently sel ect ed fromthe g rou&yconsr sting 20 of H and

D ote. | Raalkiher @8 CodnelophivlorabiRy iideriah qsit s slkyb ok sppdialbipieree ot
t | h =0. M
Cont & Lot flmsinBRftdndSs et ndih RGNS fsishiRgSt 1oT AT D MDTe

consisting ob H and -GH3. R32 a>nd R33 ase preferably independently sel ected
fromthe grofip conS|s |ng 25 H and CHB Ev nore prieferé&ly, R32 and
ef eyab\y, R36 is

R33 are eag 6IN“s “piHef eR

H or -CH3. 3/ 051 PCT/ 02 40 i pqu? rah] yiNy orNiZ
substitu from grou onsi slze H an | ogen.
Pr eferred npoun the i nt,i o e thos ow i’n anPl es 3, .

59, 12a, 130 14}&20 2% 29, 36,040, 43b, 44b 45, 50, 53, 56b,’ 57,

60a, 61, 62, 73b, |[4a, 75b 768- 82b, , - 96,
105, 106bHN re prefer are conpounds of

Exanpl es 12 gj/\?y %}pgﬁ
% SRV

The rings are optionally substituted with R*® and R**.
Yet another group of preferred compounds wherein R*and R® form a ring is

that wherein the ring is selected from the group consisting of

R®

RBS\N\ N N-RE
% ; & Rﬁ’r@i@

10 '
wherein R¥ is H, C4-Cg alkyl or C3-Cg cycloalkyl; R*'is H, -OH or C4-Cs alkyl; each
R¥is independently selected from the group consisting of H, C4-Cs alkyl, C3-Cs
cycloalkyl, (C3-Csg)cycloalkyl(C4-Cs)alkyl and hydroxy(C+-Ce)alkyl; ns and n; are
independently 0-5, provided that the sum of ny and n7 is 1-5. Especially preferred
15  are 4- to 8-membered rings selected from the group consisting of



and 11l1a. Conpounds having the fornula (1) can be effective antagonists of
the NK1I 10 receptor, and of an effect of its endogenous agoni st, Substance
P, at thewdkB/iosisgeceptor site, and therefore, can be usef ulpdmusoeaeos ng
conditions caused or aggravated by th_q3§cti vity of said receptor. The in
vitro and in vivo NK1, NK2 and NK3 activities of the conpounds having the
formula (1) can be determ ned by various procedures known in the art, such
as atest for their ability to inhibit the activity of the 15 NK1 agoni st
Subst ance P.QThe per®ent i nhiybi tion%f neurgkinin agonist activity is the

di fference tween tRe pgrcent of i mum sp&ci fic bing§ ngN("MSB") and
100%  TheNpercentiNof 1 S defi ngd t he f NSQ&EHRg eqzati n, wherein
19)

"dpni' repr t m n : % NMSB = Hof unknown) -
(dpm of ngpecGi 1 ndi - ><% (d f total bin - (dpm of
nonspeci frc binding) 20 The conc fat'ion at whi ch>the conpound produces
50% i nhi bd)ti on of binding is then wused to determ ne an inhibition constant

("Ki ") usiggpnihe-. ngipPrusoffoeqdation. In vivo activity may be neasured.
by i nhi bi t%g an dgomny st-in Wd _fpot tapping in a gerbil, as descibed
in Science 281, 164081695 (1998), /Wwhich is herein incorporated by
ref erence ¥nyLts entirety. and wi be recogni zed that conpounds 25 havi ng
the formula (1) tan extbit NK¥a agoni st activities of varying degrees.

For i”STﬁ@?i‘ﬁgﬁ%‘?%‘tbgiiﬂnélwmeg@ﬂtrﬁRm #d R3tronger NK1 ant agoni st

activities th ers. "The conpounds of the jnvention exhibit potent

affinities foln stileanather embpdinentef the drvantignpl ixprefarabias fariah Ieagt onerf
activitigs i f p dg,1 e invention are

determ ngdaég%r@ggéﬁeﬁn%cﬁ%ﬁm?ﬁ va weésgr %’gsgﬁﬁgrper thg Ki value, the nore
acti\ee is a cRipisyprefdrablyCy-Ggatiiy oneCFheMbid predermblyo R~ GoBpdisralkylof  t he

invention exhibit a wi de range~of. acti Vvities. Jhe NKligavera i | ues for
WO 03/ 051840 BCTFIREEFABNGRO" G5 é&ﬁ%uMn"s‘eﬁé%ﬁeﬁ%b'Y*r% f'8ﬁrﬂ|g§|_(6<1 )E\/\%gneral ly
range frﬁmf%peéfefgwy,qa*&bgtu{ 1000 nM  preferably, fromabout 0.01 nMto

about 500 nM _with . values of fromabout 0.01 nM to about 100 nM being nore
preferred. EvERCHHY eis stbslituanhee theApd orastaraanhgng &0 whigit i§ atfag of

from 0. Oéhﬂg‘é\}g)(?ﬂ%t;%lag, iﬁgeg%é&\ﬁltla}{ é@e@f@ fFSHR & BFoup! &6ndi®itg o I-FP,r@I-gsr ed

conpounds erag ues of fromO0.-01 nMto about 3 n 1;I'he
pr ef H) r edlkyl APbanEH Mot Rb&UEF HaWE€ HeandbtDGhking Morevarkeiargbly, eaeim e- 43b;

The i nveR Ve O SBAS O Cr st 208 Gerr lFor “ant agoni zi ng a NKL
Preferably, ris 1 or 2. More preferably, ris 1.
R*' and R*? are each, preferably, independently selected from the group
consisting of H and C4-Cs alkyl. More preferably, R?' and R* are each
15 independently selected from the group H and CHs.
R* and R* are each, pfeferably, independently selected from the group
~ consisting of H and C4-Cg alky, or R? and R** together are =0. More preferably, R?
and R? are each independently selected from the group H and CHs.
R? and R® are preferably, independently selected from the group consisting
20 of Hand -CHj;,
R* and R* are preferably independently selected from the group consisting
of H and C4-C. alkyl, or R* and R*' together are =O. More preferably, R¥* and R*
are each independently selected from the group consisting of H and -CHj,
R* and R*® are preferably independently selected from the group consisting
25 of H and -CHs, Even more preferably, R* and R*® are each H,
R* is preferably H or C4-Cg alkyl. More preferably, R* is H or -CHs,



10 receptor as opposed to antagonizing (i) NK2 and/or (ii) NK3 receptors.
When a conpound's selection ratio is greater than about 100 for the Ki of
t he NK1 reweptosis4oto the Ki of the NK2 receptor, and/or, irtdapssadens!y, the
Ki of the NK3 receptor, then the conpoynd is defined herein as a selective
ant agoni st of the NK1 receptor, as opposed to the NK2 and/or NK3
receptors, respectively. 15 Conpounds havi ng the formula (1) may have at

| east one asy bo I i,ncl udi ng stereo ners,
di ast er eoners ﬁnﬁ%ﬁ{gﬁ%ﬂg&a{ or 25&%’8@3%0 tffﬂfp 5%9?%8@%? g %fsﬂg

i soner s, -@Hgandhaygynat ed as bei ng part of the i nvention. Prodrugs, salts,
sol vates, esters, etc., derived fromthe conpounds having the formula (1)
or precursors thereof are also within the scope of the 20 invention. The

i nvention inc i d i
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conpounddn dv |ﬁg the formula (1). For instance, conpounds havi ng t he
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soci al ty disorders S,0
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In vivo activity may be measured by inhibition of an agonist-induced foot
tapping in a gerbil, as descibed in Science, 281, 1640-1695 (1998), which is herein

incorporated by reference in its entirety. It will be recognized that compounds

25 having the formula (I) can exhibit NK; antagonist activities of varying degrees. For
instance, certain compounds can exhibit stronger NK; antagonist activities than
others. '

The compounds of the invention exhibit potent affinities for the NK; receptor
as measured by Ki values (in nM). The activities (potencies) for the compounds of

30 the invention are determined by measuring their Ki values. The smaller the Ki vélue,

the more active is a compound for antagonizing the NK receptor. Compounds of
the invention exhibit a wide range of activities. The NKj; average Ki values for



pai n, and chronic pain syndrones), bladder and genitourinary disorders
(e.g., interstitial cystitis and urinary incontinence), and nausea. In
parti cul awo @3hws1s4d conpounds having the formula (1) are useEfmsoka@o208r eati ng
di sease states related to mcrovascul 3g | eakage and mucus secretion.
Consequently, the conpounds of the invention are especially useful in the
treatnent and prevention of asthnma, enesis, nausea, depressions,
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U S. 6,162,805 which is incorporated herein by reference inits entirety,
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conposition conprisj at | eas ne NK1.receptogs_ anta IS i t he
Formut a. ERpoRa: AL fheericneudny shirucFaER Al afel Rl en b fRE s o

i denti fi pshiostaratrhéNtAitsSRES anl d@TonilNsometd)erle contamplatal asibeimiggieat i ng
to a patient in 10 need of such treatnent an effective ?rm)unt of the
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of such trearment an effectiv

ant agoni S1CYHA09 FRPENE 7 %F'a??qaﬁg%gﬂ%%%%ﬂ%oa%t?d ltuﬁﬁ‘sgt cSBrtibral” 6°CPt Of
techniques, either by reacting optically pure or optically enriched starting materials
or by separating isomers of a compound having the formula (l). Those skilled in the
art will appreciate that for some compounds having the formula (1), particular
25 isomers can show greater pharmacological activity than other isomers.

There are many uses for the compounds having the formula (1). For
instance, compounds having the formula (1) can be useful as antagonists of
neurokinin receptors, particularly, NK4 receptors in a mammal, such as a human.
As such, they may be useful in treating and preventing one or more of a variety of

30 mammalian (human and animal) disease states (physiolgical disorders, symptoms
and diseases), for instance, respirétory 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



present invention are particularly useful in treating del ayed onset enesis
such as that experienced 24 hours to..several days after the

adm ni st rata @sofso chenot herapy. See Gonzal es et al, Oncolrgyusspaaioal
Edition, Vol. 5 (2002), p. 53-58. Conbjmations of at |east one NK1
receptor antagoni st and at |east one other anti 20 enetic agent such as a
serotonin 5-HT3 receptor antagonist, a corticosteroid or a substituted

benzam d t reat ot her for f enesis, e.q.,,acute .enesis

i nduced %99%[%?E[fﬂéﬁ@say?r"ﬁtga?@?@sw,af%Pr s 359 dFUBiNSt opdal hyPeriension) . and
post - opetatiicataragtsyceernsl nepvbld SigterdmBitRMsOEuSe B8RP Sortdl@. g.ecept or

ant agoni sts are pal onsetron, dol asetron, ondansetron and grani Setron, or a
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conpound..of. fornula L. .and a ..corticosteroid; .a conpound of fornula | _and.a
substitup88'C88ﬁ9%rR§y§p°§'sc§ 6%9"‘@@ : heigeRs disqases Allas &elatedrdementia,
recept or T@Wn@@@ivséés@,rﬁr%sq@@té&_aﬁéo%évs%.g’al,n%ﬁ AR Sr s éi@{{ﬁ%’rﬁ‘ I, a

substituted benzam de and a corticosterai en an inventive ecept or
ant agoni §PsessivehbBPmdYIsive disardessreating diserders (. g., HuldiBia, ecepia nervosa

ant agoni : COS | d t benzam.de.f qr,. WO 03/ 051840
pCT! 02 P R EEE R Ra: pRmEnSHET shhdlofle SRR iR € en:
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consecut i.ve ne after the other wthin a relatively short period o
ey ofb st ARPaiars 6 s monenaiblosRu RISy of Hes I diassioh, pain roies
time). 5dj By CRERPIHMNES . of LM d I ( or in
conbi) nat i Egﬁerféég her agent ’s.gu?mgggggt | Oné,?f()éuf%atﬁ@ ve ng%sgg)lp%tlg 1

r ecept or Paineagahirgnic/pagsryndromss) dvladder Srd-genitavemry disondergdaigst

conbi nat har any.,. n havi,n he formula (I be conbi ned
with ot hzarﬁgrasté'p?lv%gétdsetralpg,u@%&%%ggﬁ%?%@r)’ ?@%89“6?3-%9?é@é\€{”5¥eam agoni st s,
pr ost@nocdmpodhds eéaepigthedotragiani)sdire usaful forllesiey disease ceRESOFelaRANOSE S,
dopami ne r.ecegt%ﬁ{rlgr?%%ﬂi sts, nelanocortjn receptor agonists, endothelin

recept or TAHCY SaKeafsNRENV T BrTElen-nfosReguenth e rempsundamhing ensi n
|| eceplitendh a6oBspésiall 2SR PR IrRMERE bhd Hréfetith STHbihh besid!eut f a!

met al | oendopept i dase inhibitors, ETA antagonists, renin rtors,
ser ot oni RAUSRFHEPressiens.anxiglesi cough and ipaipralatedatisprders.agoni sts, rho

ki nase i nhi bi ' nnel. | at ors and/ or, i nhipitors of
nul tidrug res!rg%tgl}\%iagrgg%g?%&w H%ﬁ‘é’?ﬁb%@?%Hﬁ%?%bseﬂﬁqvﬁﬂoeggfgﬁ?gpwmng
conb2ihat aprfiectobpBubistanceofat andsirofininb e reddptensitedr Rirenhd bRckalié @ronsa:
prost anoi d such_3as R[ﬁsta | andi n E1; a-adren agoni sts, such as

phent ol afff ﬁ@“?r@?ﬂ ! tofe 1 é‘d@ﬁmalé@@%g[‘g ts%g[](;ﬁaaé@ent, comprising
administering to the mammal an effective amount of at least one compound having
the formula (1).
In another embodiment of the invention, an effective amount of one or more
25 of the inventive NK; receptor antagonists may be combined with an effective amount
of one or more selective serotonin reuptake inhibitors (“SSRIs”) to treat depression
oranxiety. SSRIs alter the synaptic availability of serotonin through their inhibition
of presynaptic reaccumulation of neuronally released serotonin. U.S. 6,162,805,
which is incorporated herein by reference in its entirety, discloses a method for
30 treating obesity with a combination therapy of a NK; receptor antagonist and an
SSRI. An inventive compound(s) having the formula (i) 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.



aponor phi ne; angi otensin |l antagonists, such as l|osartan, irbesartan,

val sartan and 20 candesartan; and ETA antagonists, such as bosentan and
ABT-627. Desagsisianges for the other agent can be det er niredusozaemos he
literature. For preparing pharmaceuticaly conpositions fromthe conpounds
described by this invention, inert, pharmaceutically acceptable carriers
can be either solid or liquid. Solid form preparations include powders,
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conponen

The quan@bmblrﬁétlo@}%tdf\& IWK g‘tﬁ}‘ éntgg(gﬁispén@'é? %{18 %Ftﬁ@gr%rﬁ var ed
or adjusted from about 0.01 ny to ab
0. 02 emetic agent such as a serotonin 5-HT; receptor antagomst a cortlcostermd ora
substituted benzamide can be used to treat other forms of emesis, e.g., acute
emesis induced by chemotherapy, radiation, motion and alcohol (e.g., ethanol), and
post-operative nausea and vomiting. Examples of serotonin 5-HT, receptor
antagonists are palonsetron, dolasetron, ondansetron and granisetron, or a
25 . pharmaceutically-acceptable salts thereof. An examples of a suitable corticosteroid
is dexamethasone. An example of a substituted benzamide is metoclopramide.
Preferred combinations for the treatment of emesis include a compound of
formula | and a serotonin 5-HT; receptor antagonist; a compound of formula | and a
corticosteroid; a compound of formula | and a substituted benzamide: a compound
30  of formula |,.a serotonin 5-HT; receptor antagonist and a corticosteroid: and a
compound of formula I, a substituted benzamide and a corticosteroid.
When an inventive NK; receptor antagonist is combined with an SSRI, a

serotonin 5-HT3 receptor antagonist, a corticosteroid or a substituted benzamide for



to about 1000 ng, nore preferably fromabout 0.03 ng to about 500 ng, and
nost preferably from about 0.04 ng to about 250 ng according to the
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ant agoni st i,n conbinagion with a SSRI. or 5-HI3 | uni t dose of .
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conveni ence of the patient. This is particularly useful when the separate
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for the other agent can be determined from the literature.

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,

25 capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers 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 administration. Examples of pharmaceutically acceptable

30 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.



treatnment should cease. Patients may, however, require intermttent
treatnent on a |ong-term basis upon any recurrence of di sease synptons.
The i nvenwiovs/sompounds can exi st in unsolvated as wel | ascaoisrauexsf or s,
including hydrated forns. In general, tftg solvated forms, with
pharmaceutical ly- 30 acceptable solvents, such as water, ethanol, and the
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Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparations subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve

20  the desired purpose. |

The quantity of active compound in a unit dose of preparation may be varied
or adjusted from about 0.01 mg to about 4,000 mg, preferably from about 0.02 mg
to about 1000 mg, more preferably from about 0.03 mg to about 500 mg, and most
preferably from about 0.04 mg to about 250 mg according to the particular

25  application.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill- in the art. For convenience, the total daily dosage may be divided and

30 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 the judgment of the attending clinician considering such factors as age,

xyl
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Alternatively, separate dosage forms of the compounds of formula | and the
other agents can be provided in a single package as a kit for the convenience of the
patient. This is particularly useful when the separate components must be
administered in different dosage forms (e.g., a tablet and a capsuie) or at different

20 dosage schedules.

Upon improvement of a patient’s condition, a maintenance dose of a
compound, composition or combination of the invention may be administered, if
necessary. Subsequently, the dosage or frequency of administration, or both, may
be reduced, as a function of the symptoms, to a level at which the improved

25 condition is retained. When the symptoms have been alleviated to the desired level,
treatment should cease. Patients may, however, require intermittent treatment on a
long-term basis upon any recurrence of disease symptoms.

The inventive compounds can exist in unsolvated as well as solvated forms,
including hydrated forms. In general, the solvated forms, with pharmaceutically-

30 acceptable solvents, such as water, ethanol, and the like, are equivalent to the
unsolvated forms for purposes of this invention.
The inventive compounds may form pharmaceutically-acceptable salts with

organic and inorganic acids. Examples of suitable acids for salt formation are



LAH Al C13, preferably LAH Al C13, provides substituted pyrrolidines A6. WD
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Acidic compounds of the invention (e.g., those compounds which possess a
carboxyl group) form 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
15  pharmaceutically-acceptable amines, such as ammonia, alkyl amines,
hydroxyalkylamines, N-methyiglucamine, and the like.
Following are general and specific methods of preparing compounds having
the formula (I). As used herein, the following abbreviations are defined as follows:
RBF is a round bottom fiask;
20 RT is room temperature;
Me is methyl;
Bu is butyl;
Ac is acetyl;
Et is ethyl;
25 Ph is phenyl;
THF is tetrahydrofuran;
OAc is acetate;
(Boc),0 is di-tert-butyl dicarbonate;
(Boc) is tert-butoxy carbonyl;
30 TLC is thin layer chromatography;
LAH is lithium aluminum hydride;
LDA is lithium diisopropyl amine;
CDl is 1,1-carbonyl diimidazole;
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DBU is 1,.8 diazabicyclo[5.4.0]un dec-7-ene.

Compounds having the formula (1) can be prepared using methods known to
15 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
procedure may be suitably modified to prepare other compounds within the scope of
formula (1).
General Methods of Preparation
20 Compbunds having the formula (1) may be generally prepared from the
corresponding protected oxazolidinone derivative A1 as shown under the following
conditions, where Ar' and Ar? are each defined as in the summary of the invention;

X'is -0-; R' through R*, independently of one another, are each defined as in the
summary of the invention; and n, is 1.

25 The stereoselective alkylation of a protected oxazolidinone A1 provides the
protected oxazolidinone A2. Partial reduction with a reducing agent, such as LAH,
provides the lactol A3. A Wittig reaction provides the corresponding olefin A4.
Hydrogenation of the olefin A4 and cyclization provides the lactam A5. If the
protecting group (Pr) on the nitrogen is Cbz then it might cleave under

30  hydrogenation conditions. The deprotection of the nitrogen of the lactam A5, if
necessary, followed by reduction of the lactam with reducing agents such as LAH or
LAH/AICI3, preferably LAH/AICI3, provides substituted pyrrolidines A6.



cyanonet hyl tri phenyl phosphoni um brom de and Hor ner- Emmons protocols, and
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Compounds having the formula |, where ny is 1 and R* is -NR™R™,

NR'280,R"3, -NR"2C(O)R"™, or -NR'?(C(O)NR™R'*) can also be prepared by
conversion of lactol A3 to olefin A7 via Wittig reaction using a nitrogen protected
5 (NPr) glycine ester Wittig reagent where Pr’ can be a Boc or Cbz protecting group

and Pr is preferably a Cbz protecting group. Palladium catalyzed hydrogenation and
deprotection (if Pr is a Cbz group) of olefin A7, followed by spontaneous cyclization
will provide lactam A8. When Pr is not Cbz or a protecting group readily cleaved
under standard hydrogenation conditions, then hydrogenation of the olefin A7 is

10 followed by deprotection of -NHPr and subsequent cyclization to provide lactam A8.
The deprotection of the N-Pr’ group, if necessary, followed by the reduction of the
lactam with reducing agents as LAH or LAH/AICI;, preferably LAH/AICI3, provides
amino-pyrrolidines A9 which can further be functionalized using standard conditions

to give N-substituted pyrrolidines A10.

Q H
H OMe 1. hydrogenation/ Y
PhYo PENE\ cyclization oM
- or
_N 2:4 " wittig  pr—N HX1 , _hydrogenation  HN K R
-ﬁ _——-——»
Pr Al ?< 2 Al KR 2. deprotection/ Ar ?(
R3 R% Ar R R? ‘ar? cyclization RS R? A7
A3 AT A8
NH R*
1. deprotection 2
2. reduction i izati 4. 13514 12 13
HN o R functionalization |, o R R* = .NR1R™, -NR'2S0,R™,
or ’ At <, A X2 -NR'2C(O)R*, -NR'Z(C(O)NRR"™)
reduction I R3R® Ar ' R3IR® A
15 A9 A10

Those skilled in the art will appreciate that the stereoselective hydrogenation
of the double bond of olefin A7 are can also be performed using a chiral
hydrogenation catalyst such as chiral Rhodium catalyst which can provide chiral



the appropriate sulfinam de (racemc or chiral) and titani um sopropoxi de,
according to the protocol described in Cogan et at, Tetrahedron, 55, 8883
(1999). Th® swisis4mam de A22 is then treated with a suitablreTalidoghomsi gnard
reagent, followed by 10 ozonolysis tngrovide t he al dehyde A24. Those
skilled in the art wll recognize that” addition of allyl grignard wl]l
provi de A23 where R6, R7 = H which can be further nodified at the allylic
position to incorporate functionalities fromthe definjtion of R6, and R7
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Wen X1 is agp defined in the summargy of the invention, the ketone A21
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di fferent 51840wR&ELLB02/ 20203 - 26 nmet hods enplexi ng commercial |y
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Compounds having the formula |, where nz is 2, 3 or 4, may be prepared by

conversion of the lactol A3 to carbon homologated derivatives A15 (nis 1, 2 or 3)

10  using routine chemistry known to those skilled in the art. Particularly useful
reagents for this carbon chain homologation include: Wittig chemistry using
methoxymethyl triphenylphosphonium bromide or an analogous reagent, ,
cyanomethyl triphenylphosphonium bromide and Horner-Emmons protocols, and
aldol chemistry. Hydrogenation and cyclization to the 6-, 7- and 8-membered

15 lactams A17, respectively, and deprotection and reduction to the 6-, 7- and 8-
membered substituted reduced lactams A18, are analogous to the previously

described procedures.

O,
o R OMe
Ph o H R® ’ l RE
. 7 i
?\I’ OH homologation H mR' mist zors Wittig H R mpis1,20r3
pd x1 R1 ’N X1 R‘I H ] 2
Pr ; —— =Tt P > Pr’N X! R
Ar ReRE AP T ReREA
R Ar R Al R R? Ar?
A3 A15 A16
g8 AT R? R;EZ g6 Art R® R'R?
. 7 .
1. hydrogenation R = x> a2 1 deprotection |}7 — X1KA 2
2. cyclization R4 N‘P 2. reduction R NH
5
QO nmis2,30r4 R O Mmis2,30r4

A17 A18



and treated with an aryl or heteroaryl organonetallic reagent, followed by
oxidation. to give ketone A21. 0 0 ~Ql Standard Conditions ~( X1 2~ Rl 1.
oxi dat i onweoXB/RIS40 Ar 1 acyl ation Art" HO R3 red am nati on RO/U802/4@203Ar 1M R3
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A29 QL is -OH, -SH or -NH2 esterification Another nmethod for preparing

ket one A21 invol ves nucl eophilic displacenent 10 of a Ieaving group, such

-d, -Br, -I dj h t. | ket ,
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het er oar yl be opene the appropriate nucleophile to give
t he despmerabiy wigh -9- &BNREHHJ sukgequent oxjgatian provigles aldehyde-A203 Ar R3 Ar
R3 R2 Ar2 2. oxidation Art R ketone A30 ketone A21 epoxidegA3l @ is a

| eavi ng group,, such as 15 -d, -Br, -1, -Ovws and -OIf Co unds having the
formula | wheré\n@ is 2 and R4 or RSEI - NR13R14, - -NR H2SG2R13,

-NR12C(OQ R14, g 2(C(ONIRI3R14) 1'so bé: !ﬂ ﬂﬁ'ﬁ’e MxQm yialglehyde AlS
usi ng the che e;&’% escri bed e&rl i/e r;he)xuﬁycrnr ol Pd/;\1 g@ﬁ;pounds (n2

=1). HOO PAN@\fEARsHRsAtRS’Rl"F@ R6n2Rn251715’~2 Pr' N X1
RL Wttig HHn2R7 482 is 1 1. ::: RA10A'Pr | NPr RA't 3 R&2 HONn2 is

2 RALS A32 Afdratively, compounds having the formula I, where n; is 2, and X' is -O-
can be prepared by means of transformation of ketone A21 to the sulfinamide using
the appropriate sulfinamide (racemic or chiral) and titaniumisopropoxide, according
to the protocol described in Cogan et al, Tefrahedron, 55, 8883 (1999). The
sulfinamide A22 is then treated with a suitable allyl grignard reagent, followed by

10 ozonolysis to provide the aldehyde A24. Those skilied in the art will recognize that
addition of allyl grignard will provide A23 where R®, R” = H which can be further
" modified at the allylic position to incorporate functionalities from the definition of R°
and R’ using routine chemistry such as alkylation and hydroxylation. Wittig
chemistry on aldehyde A24, followed by hydrogenation, deprotection and cyclization
15  provides the lactam A26. Standard reduction of the lactam A26 provides the
substituted piperidines A27, where n; is 2. '

? o ke,
9 X R %S\N 1 allyl grignard %/S‘NH RY , ozonolysis
—_— R' ~——
AI'1)J\'/3 R2<Ar2 1)\fX1 R 2. deprotection 2<
R Ar 18 a2 n3 REAPZ
A23
ketone A21 sulfinamide A22
R* ,
CO.Me 1 12
O i (,) /Rs 2 7R5Ar R R><R
%/S‘NH R Wittig S~NHY-R 1. hydrogenation R s X" Al
1 — 1 1 e~
5( R Ar! X < R 2 deprotection R* NnH 2
R3 R% A r3 R A 3. cyclization O  Ré=n
A24 A25 A26
Re A R R R?
. 1
reduction R nz X" A
R4 NH nyis2

A27
When X' is as defined in the summary of the invention, the ketone A21
wherein X' is an ether, thio or imino group may be prepared using several different
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subsequemé@%{gﬁdﬁ J(L:\QTJ)peratl ons as descri bed above will result in the 10

cyclic reduced | act 3 or R4. Anot hey rret hod of preparl ng
conpounds havi ng U%QS bfiplonhiins p,?tvxre Q%R ang X1} &Qﬂol ves the
al kyation of am fle dgrivat i’§ A%Q, with a suifaldl e ,suhsti tu% rElA/1 i C

hal i de, preferably a 2- substirtoticed al | ylic bromde, to bis olefin A41.

Treat ment of the kBPRe AR ef i fiomlyrfqFaiey Gr ubB™8~dr Schrock' s cdf* 9Lt usi ng

standard 15 oR&#iOH. -HerdthesT s onditions provi des the unsaturated

piperi dine dephBidrificibe-for gﬁwa?hgquce > AD1 oI AAGBBDATIE diygilicarérat | on

provi des the siXx-ne actans or substituted
pi petQ di nka lgeMing gfoumesuph(aseﬂi i3y, 9r-6U¥s @rd)-Qdi, adjecenti tortbgenyliat Cbz, t hen

It m ght he{eergé/r?/l Hgt%%re Pc}/rderx% ep é",ts'eoe”vxfc%q/idéﬂbs(:zoﬁqﬁﬁméﬁ |§ in%grporated
herein in its entirety by reference. Accordingly, a suitable substituted styrene or

heteroaryl epoxide may be opened with the appropriate nucleophile to give the

. 1
desired X':
(0] 0
. 1.Nu o)
. QZ Nu x1 R1 .
Afl — Al'1)j\/3 R2<Ar2 e A1AR3
R® R 2. oxidation o
ketone A30 ketone A21 - epoxide A31

Q? is a leaving group, such as
15 -Cl, -Br, -1, -OMs and -OTf

v Compounds héving the formula | where n, is 2 and R* or R®is ~NR"*R",
© -NR'SO0,R"™, -NR"?C(O)R", or -NR™(C(O)NR"’R™) can also be prepared from
aldehyde A15 using the chemistry as described earlier for the pyrrolidine

compounds (nz = 1).

H O
Q- PrN OMe

R® | s s ATRCR!R?
T YR et H R : R’ NI
. 1 R Wittig H n2R7 npis1 1. hydrogenation Ty r

Pr X _— DR T > -~ N*p

Al 3R2 AP Pr X 2. cyclization ) r

R Arl Lo RZ “Ar? H O nais2

A15 A32 A33
s Ar'R®R'R? s ArR® R! R?

1. deprotection R R

2. reduction R7:\ﬁiV\X»(Ar2 functionalization R7;vﬁk'\X»(Ar2

—_— _— 4 _ 13514 12 13
or HoN NH npis 2 R NH nyis 2 R*=-NR'"™R'™, -NR“SO,R"%,

20 reduction A34 * A35 N'2C(O)R™, -NRZ(C(ONRR ™)



in the art will appreciate that al kylation of am ne A40 with an appropriate
substituted 20 alkyl halide of 4 to 5 carbon atons in |length containing a
term nal wloed3iosis4bol | oned by subsequent synthetic operat iraBUSIS/4e@3Cr i bed
above will result in the substituted %clic reduced | actans, where n2 is 3
or 4. WD 03/051840 PCT/ US02/ 40203 -28<2 R4 ~R6 ~R6 6 7 7 R~ Pr NHR 1
R al kylation Pr-N R Gubbs cat. Pr-N1 X X~ R Arl Arl * XRor Ar z RB Rz
Arz R3 Rz Arz Schrock's cat. R3 R A A40 A41 A2 R 4 1. deprotection R6 2.
hydr ogenat i onThisexsiled Ar the ®R8witbappreciais thitdhe Riereosiiectias hydregenaiernst ry

£ anst or e U BB R o SR P2 o GRRMoBRRSER s BRP8 RAGET At na

al cohol ¢4tdiyst SHEHOES chirhnRhedianteatalyshamicH diah provideldhital@sterA3teThe
pi peridine A46 can be further functiopaljzed using chem stry such as

al kyl at i @firal esterdwee cay begonyeeet e ghial ft“ﬁﬁt"?f‘ef ¥8 &m‘npfp'ﬂﬁ@ggary to

rovigle R7
gl kylfg e %ﬁﬂé&h%ﬂg@ lﬁ)éefHedéH@ﬁlsM%s Md%ﬁor ﬁi@cﬁn%ﬁf@ncﬂégﬂzéﬁ;‘ ~
RXAr z RBaanpyrroMﬂeAamMBdsm—t) R4 R5 R67 1 funct i onali zati on R67

hydrogenatlog PrN X~ Rl 2. dep,qogectlon (if necessary) HN X1 R1 Are R3

RArz Ari A4d6 A47 PrN OMe
Ar'R® R' R?
stereoselective R® 7 R® 'S
R |s1 hydrogenatlon SR nz w1 T hydrogenatnon R~ XA
R1 2. cychzatlon HoN "% NH
Rz Ar2 3R2 Ar2 O mis2

3

A36 A37
(if Pr, Pr' are Cbz)
r6 AR’ R R g AR R! R?
reducon R’ ¢ X' A functionalization R” = XA
_——-) .._—>
NH_ . NH . R*=-NR™R"™ -NR'SO,R",

HaN" nets2 R N2is 2 12 14 gypi2 13514
A38 A39 -NR'"™C(O)R'*,-NR"“(C(O)NR'“R™™)

Those skilled in the art will appreciate that homologation of the aldehyde A15

followed by éubsequent synthetic operations as described above will result in the
10  cyclic reduced lactams, where ny is 3 or 4.

Another method of preparing compounds having the formula |, where nz is 2,
and X' is -O-, involves the alkyation of amine derivative A40 with a suitable
substituted allylic halide, preferably a 2-substituted allylic bromide, to bis olefin A41.
Treatment of the bis olefin A41 with Grubb’s or Schrock’s cat=lyst using standard

15  olefin metathesis conditions provides the unsaturated piperidine derivative A42.

| Deprotection of the nitrogen and hydrogenation provides the six-membered cyclic
reduced lactams or substituted piperidines A43. If the protecting group (Pr) on the
nitrogen is Cbz, then it might cleave under hydrogenation conditions. Those skilled
in the art will appreciate that alkylation of amine A40 with an appropriate substituted

20 alkyl halide of 4 to 5 carbon atoms in length containing a terminal olefin, followed by
subsequent synthetic operations as described above will result in the substituted
cyclic reduced lactams, where ny is 3 or 4.



Anot her net hod of preparing conpounds having the fornula (1), where n2 is
101, X1 is -0- and R4 is -OH, -O(Cl1-C6 al kyl), -O(C3-C8 cycl oal kyl),

- O ( Cl- Cowal dayols)s40 ( C3- C8 cycl oal kyl ), -0OC(O R14, or - OCONRLIRISH2/402006m

| actol A3 involves Wttig chemstry t_389r ovi de the corresponding olefin
ester A48. Hydrogenation of the olefin“"ester A48, followed by reduction to
t he al cohol using netal hydride reducing agents, preferably LiBH4, and
subsequent oxidation, such as Swern or bleach, gives 15 al dehyde A50. The

cyclization of al dehyde A50 prow enam de A51 whi chR“upon hydr oxyl ati on,
preferably using /aaspor ane gives dl c@hdl A52. The alc rAD2 can be
oxi di zed undef—st 1arql obtdat | en- g ti prrmbsmah BS-N (&xi dation to

give ketone ARZNThedl ment of the ket'on8 Widh & suit e;\&;\f‘r;fganonetal lic
reagent provi des whB Afertiary al cohwIR’ABA Somsks pinst anceB N wiere the desired
R5 substituent camnot be WO 0§/ 0518460 PCT/ US02/ 40203 A429 i ncor por at ed
directly with an organonetal Ric reagent, further functionalization at the
RS position may,h&.pacessar The hydroxyl. group of .al cohol .A54 can be.
further functg i U SH Randard chem stry foll owed by deprotection
to give disubsPTEIFEl pymrol I;ey A55. Alternatively, the further

modi fi cation of the 5 secondamyRaltohol A52 under standard conditions and
deprotection of the nitrogenA4provi des the-nonosubstituted pyrrolidines

A56' 0 0O Ph - ({1 fd y Pr-N
ook xR R OB HS bhamitity Ay desampal il broyded At ynble P00
H 1. redester groud coudd beduitbar Pandokbeto lojtterduptizanad groups suchNaamide dat i on
X Rl Art r 1 4AS OH O OH Pr N.oxidatipn. 1. RM
X1 RN B REGNR AL ad alfonol R T el naiding e Rhedishy, ‘Ratliohes o
Ar2 of Rhe/BipSridide A4 can be further functionalized using chemistry such as alkylation

followed by deprotection of the nitrogen, if necessary, to provide substituted

w
=

piperidines A47.
COOGH; COOCH;,
/i, T e, N
PI=NH-R - alkylation =N R Gmbbscat  poNg AR
—> ___._.____>
Arl XSeR At X5<R A ?< .
R RZ A2 RS R? A2 RS RT A
A40 Ad4 A45
COOCH; r* RS
RS, 1. functionalization RS,
—_—» PrN R, — > HN R
hydrogenation A XXR 2. deprotection (if necessary) A X5<R
roox roox
r3 R? 'Ar Rr3 R? A
A46 A47

Another method of preparing compounds having the formula (), where n; is

10 1, X'is -O- and R* is -OH, -O-(C+-Cs alkyl), -O-(C3-Cs cycloalkyl), -O~(C+-Cs alkyl)-
(Cs-Cs cycloalkyl), -OC(O)R™, or -OCONR™R™, from lactol A3 involves Wittig
chemistry to provide the corresponding olefin ester A48. Hydrogenation of the olefin
ester A48, followed by reduction to the alcohol using metal hydride reducing agents,
preferably LiBH4, and subsequent oxidation, such as Swern or bleach, gives

15 aldehyde A50. The cyclization of aldehyde A50 provides enamide A51 which upon
hydroxylation, preferably using a borane gives alcohol A52. The alcohol A52 can be
oxidized under standard oxidation conditions such as Swern oxidation to give ketone
A53. Treatment of the ketone with a suitable organometallic reagent provides the
tertiary alcohol A54. For instances where the desired R® substituent cannot be



A52 A53 A54 1. functionalization 1 functionalization 12. deprotection 2.
deprotection or deprotection Yor deprotection R4 RA R5 HN X1 RL HN X1 Rl
1 Ar R3 RWQA3A5I84fr R3 R2 Ar2 A56 A55 R4 = -0-al kyl, -O0-paayusooabioyl| ,

- 0-al kyl -cycl oal kyl, R4 = -0-al kyl gycl oal kyl, -0-al kyl -cycl oal kyl,
-OC(O R14, -0OC(O NR13R14, -OH - OC(O)R142 -OC(O) NR13R14, -OH Corrpounds
having the formula |, where n2 is 2, X1is -0- and R4 is -OH, -0O(Cl- 06

0
k) el SoTalE NG %éé@?r@séaﬁ ol *a%?%%ﬂgﬁow%gﬁfé‘r'mé stry

f ol I owed Rypojtidhapean el rmte@@drwmhéﬁ HoRY! grauwlélldbr@méu%aq%@mrtﬁé?s such
as p- toluenesulfonic acid provides the enam de A59. Using the synthetic

oper at i ofthciignalizec-ysing §t @ chegisthhBllewsri edemotedting tegive dg A59 wi | |
|
oot Py oyt B s S MREBBIALEEES) .
Wttigy h9ﬂ¢@'giaﬁ}atalamlnod:>§\52ltmie|rstandard NoKditiBas ldnH deprotdctioR of fid nikdg BP(ALE)
3R 2 A Art. R3 R2 Ar2 A59
A57Nox }ASMG’%‘SJ’B%PQQ%' utg peva&q'@wef’i\ AP~ N XoRL - IN XIRL 2.

functionalization Pr N XRL OArt R3 Rz Are Art R9 Rz Are Art R3 Rz Are A50
A61 A62 Zn_ functionalizatiop P functionalizati op~@% deprotection 12.

: O Wittig H N\ hydrogenation H
depr ot ect i ONA_on >pr i —H S o
pr” X' _R! X! Rt X!
R g g TI,
2N\, 2 3
AT RIRE A AT R R W AT RO R? W2
A3 0 A48 A4S
H —
1. reduction H cyclization Pr=N X! _R! hydroxylation
—————=Pr—N 1 — A ?( _
2. oxidation \ X__ R T R3R? AP
AT RO RT
A50 A51
OH 0 OH
RS
R oxidation 1. RM
i Q/X%w e x15<R1 2. functionalizati =pr/Q/x1ﬁ<R1
1 1 . functionalization 1
Ar R3 R2 “Ar2 Ar R3 RZ “AR of R® Ar R RZ A2
A52 A53 Ab4
1,functionalhization 1 functionalization
2. deprotection 2. deprotection
or deprotection or deprotection
R4
R*
RS.
HN 1
o X$<R1 HNQ/)G Rt
r 2
RS R? A At T, R?<A 2
A56
. A55
R" = -O-alkyl, -O- cycloalkyl, -O-alkyl-cycloalkyl, R*= -O-alkyt, -O- cycloalkyl, -O-alkyl-cycloalkyl,
-OC(O)R™, -OC(O)NR™R™, -OH -OC(O)R"™, -OC(O)NR™*R™, -OH

Compounds having the formula I, where n, is 2, X' is -O- and R* is -OH,
-0-(C4-Cs alkyl), -O~(C3-Cg cycloalkyl), ), -O-(C4-Cg alkyl)~(C3-Csg cycloalkyl),

10 -OC(O)R™or -OCONR™R™, can be prepared from lactol A3. Wittig chemistry
followed by hydrogenation and cyclizatién in weakly acidic conditions such as p-
toluenesulfonic acid provides the enamide A59. Using the synthetic operations as
described above from the enamide A51, the enamide A59 will result in the
disubstituted piperidines A63 and monosubstituted piperidines A64.



or deprotection or deprotection R4 R4 R5 n2=1 n2=1 Pr'N 'n2 X1 RL Pr' N n2
X1 RL Arl RBR2 Are Art RB R2 Ar2 A64 A63 R4 = -0-al kyl, -0-cycl oal kyl,
-0-al kyl cyad akskeah, R4 = -0-al kyl, -O cycloal kyl, -0 al kylrycisoakéops

-OC(O R14, -OC(O) NR13R14, -OH ..OC(O Ryd4, -OC(O) NR13R14, -OH Those skilled
inthe art will appreciate that honol ogation of the lactol A3 to the

al dehyde Al 5 where n2 is 2 or 3 foll owed by subsequent synthetic
operations as described above will result in the nonosubstituted cyclic
am nes A64 or 5 di subsn{t\ut ed cyclic am’ﬁ?s A63 where n2 is 2 or 3. The

conpoundBhhavi ng the fBrptila I, where n®#% 1, 2, 3 or #~ XL is -0- and,
and R, tOQ\F[ or wi 41 hel_car bon™P@eeigitoich they a?&”#%t h fat ached, forma R4
5 chem caf ¥gst'bl e 5y mBnbered ring can Be preparedPfr spondi ng
ket ones. Atfheskénsne A s s aisf or meg-¥ o thek'cor r edpondieRy A%ydant oin
A66 by heating 10 w t b L@AEPNI um carondt; @2 tad et hanol /aat er m xture or

by using alternate standgg;d? condi tions knov@Bto those skilled in the art.

correspondi nal ogs A68 by th LAH Al C 3.
Nternat&&}gﬁy—% tin AGBTEER b ing the
prot ocol describéd/i Ml k, S. g t r ahedr on

Lett. 35, 6635 (1P994)rRSPandard pr as a
carbamate derivati ¥ (Pr') is folld@ed by activation of t"fe carboxylic
acid. Treatment WIJE "gefeistene or a phosgene equival ent, $§§%&§;§§4ﬁl’°§
triphosgene, is ond¥=sfiiE ohethod for acid activation. TheYeesuetiron of
NBoc- UNCA A71 witR*reduci ng agents, preferably lithi rohydri de, gives
al cohol A72 which nnBe converted to five WD 03/051840 /%)802/ 40203 -31
menbered cyclic ¢ unds_such as carbamate A73 by intr hegul gr -
cyclization (i#fr” i $5¢3r bamat e protecting group suei usi ng base,
preferably NaH, Al | \’g“fzby deprotection. Alternativel#' ak®M6l A72 can
be oxidized to NBAEt al dehyde A74 by standard oxi dati on cemditions such as
Swer n oxi daRi=ePalan@-crpiing-OBkiididcalkvbut i ne chemi st IRY= JoREYWNO-EyBoalky) asayiskbdiied i n
the art. The NBYQRA|I-@6®PMBERAT® can be converted tocoyd ic@milrigeHsuch as

Eiggr gt legf ;[ g;}n 7§ée élale% % thce) aHrw wiI,Vgp&gélateNﬁlaﬁ%ﬁ%logé}lzoﬁ of tjh’e IaZCtoFAg r’to4 ©

the aldehyde A15 where ny is 2 or 3 followed by subsequent synthetic operations as

described above wili result in the monosubstituted cyclic amines A64 or
5 disubstituted cyclic amines A63 where ny is 2 or 3.
The compounds having the formula |, where nyis 1, 2, 3 or 4, X' is -O- and,

R* and R®, together with the carbon to which they are both attached, form a
chemically feasible 5 membered ring can be prepared from corresponding ketones.
The ketone AB5 is transformed into the corresponding hydantoin A66 by heating

10  with KCN/ammonium carbonate in ethanol/water mixture or by using alternate
standard conditions known to those skilled in the art. The amine is deprotected to
give hydanotin A67 which can be converted to corresponding urea analogs A68 by
reduction preferably with LAH/AICI;. Alternatively hydanotin A66 can be cleaved to
amino-acid A69 using the protocol described in Kubik, S.; Meissner, R.S.; Rebek, J.

15  Tetrahedron Lett. 35, 6635 (1994). Standard protection of the amino-acid A69 as a
carbamate derivative (Pr’) is followed by activation of the carboxylic acid. Treatment
with phosgene or a phosgene equivalent, preferably triphosgene, is one such
method for acid activation. The reduction of NBoc-UNCA A71 with reducing agents,
preferably lithium borohydride, gives alcohol A72 which can be converted to five
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The compounds having the formula |, where n2 is 1, 2, 3, or 4, X' is -O- and
‘R*is -NR®R™, -NR'?SO,R", -NR'?COR™, -NR"*C(0)OR", or

10

-NR'">(CONR™R™), and R® is -C(O)NR"R" can be prepared by amidation of

amino-acid A69 to give amino-amide A76 followed by functionalization of amino

- group and deprotection to provide disubstituted analogs A77. Alternatively, the

NBoc-amino-acid A70 can be reacted with an amine, followed by deprotection of N-

Pr’ group to give amino-amide A76. The amino-amide A76 can also be deprotected

15

to give analogs A78 where R* is -NR'™R" and R", R™ = H.



Pr-N)n 1Rl amdation Pr-N)n2x1 R1 1. ::::::'"1 Ar RBR2r2 Ar RBR2r2
Ar 3 Rz r2 A69 1. amdation A76 A77 2. deprotection R4 = -NRL3R14,

- NR12S02R&®), 03708840 2COR14, Pr' -NH OH deprot ection -NR 12C(FOTOR0239203 NR 12
(CONR 13 14 R) R5 = -C(ONRL3R14 O 43 N)" 1R R5Rn2is 1, 2, 3 or
4 't 3RAI RHN)"1 RL 2 A70 1 R4 = ﬁR13R14 where R13, R14= HAr R3 R2
Ar2 RS = -C(O NR13R14 A78 Another method of preparing conmpounds having the
formula I, vvhere n2is 1, 2, 3 or 4 X1.is -0- and R4 is -NRL3R14,

- NRlZSOZRl‘Q‘j MR 12COR14, -MR 1 0?13 or -NR B2( CO\IR13R14) i nvol ves

t r eat ment "iié A5 wi t prot ect ed am ne Sr appropriate

condi ti omsN "291r0,;w gedaioni neN 1N e SOpRAZPE)  aditi,on cof corrpatl bl e

or ganomnet ak G F ggents suq\h ﬁanewﬂotmonredl;\p sc(f% R5 = H) of imne
A79 fol |l oned Fby deprotection o'ﬁ ni trogen (N-Pr*) pr*i‘) s am ne A80. The

NH2 . n2 i sPny Pror n1l110 r-¥ Lré@P%fs NRFSONRYR'ZX R Pr-N n
1 Rl 2. depr I X RL Ar RRBCINRE“Art R3 Rr2 Art R3 Rr2
AG5 A79 AN zﬁs :1. functiBpaljzation ) n2is 1, 2, 3 or 4 2.

depr ot ect i ORs KR1 R4 BRIA°TLNR R13, S02 Arl RB R2 Ar2

- NR12COR14, -NRiﬁC(\ ) OR13, H é“&CC]NRlSRM 15440 A81L Thﬁ conmpounds havi ng
the formula I,"Rhere n2 is 2], Far & % XRS5 "RE%is H and R4 is a
heterocyclic or heteroaryl groyfy can be& piep "éﬁé{d by conversion of ketone

A65 to nitrile A87, aldehyde A82 and a carboxylic acid A85 via al dehyde A82
Another method of preparing compounds having the formula I, where n; is™,

2,3 or4, X'is -O- and R* is -NR™®R", -NR'S0O,R", -NR"?COR",
-NR"2C(0)OR™, or -NR"}(CONR'"*R™), involves treatment of ketone AB5 with a

5 protected amine under appropriate conditions to provide imine A79. Nucleophilic

functional i z&%i on a@fdaﬁafm ne 6"under st andard condlA & ofs 1.3ng gﬁ{&)t ection
of nitrogen prodi%gREE SUbStbﬁy&e%@ pyrr ol Roi HER AR SR CRR"1. R5M
NH2 P!

ion 10 Pr-

n

addition of compatible organometallic reagents such as grignard or reduction (if R®=
H) of imine A79 followed by deprotection of nitrogen (N-Pr’) provides amine A80.
The functionalization of amine A80 under standard conditions and deprotection of

nitrogen provides the substituted pyrrolidines A81.
Pr'

O N 1.RM NHz
npis1,2,30r4
) : NHoP ?erduction R
Pr/N N2 4 R1 __-» 1 1 ——— /N )n 1 1
] 5( 2X 2. deprotection  Pr R
At RIR? A 5< ! X

Af1 R3 R? Ar? AT ke RE A2
AB5 A79 A80
R4
RS
1. functionalization H ) " is1,2,30r4
- N n
2. deprotection 2X15< R’ R*=-NR™®R"™, -NR'?SO,R"?,
1
Al RIR? A -NR'2COR™, -NR'2C(0)OR'?, -NR'}CONR R ")
10 A81

The compounds having the formula I, where nz is 1, 2, 3 or 4, X' is -O-, R%is
H,and R*is a heterocyclic or heteroaryl group can be prepared by conversion of
ketone AB65 to nitrile A87, aldehyde A82 and a carboxylic acid A85 via aldehyde A82
using the standard oxidation conditions. Those who are skilled in the art will
15  appreciate that the cyano, aldehyde and carboxylic acid compounds can provide the
appropriate heterocyclic or heteroaryl functionality using standard chemistry.



usi ng the standard oxidation conditions. Those who are skilled in the art
w Il 15 appreciate that the cyano, al dehyde and carboxylic acid conpounds
can provi 4® a3rsis4appropri ate heterocyclic or heteroaryl fwaarusenadiosy usi ng
standard chem stry. WO 03/051840 PCT/ U;%Z/ 40203 -33 CN O n2 is 1,
2,30r4__O_ Soj n2isl,2,30r4d HOn2isl 3ord Pr' N)AL RL NC Pr' N )n2X1
Rl WttigPr' N1 Rl 30 1 base r RB R2 Ar2 Ar1 RB R2 Are r1l RB R Ar2 Are
AB7 A65 A82 oxidation a ""CO2Et 1. NaN3 base (OEt)2 2. deprotection - -

- - H-cl NN'CN\IHn2|sl 3 ord HoCO2Et N, N )n 41 R1L C n2
is 1l 2, 3or 4 2 |§'51“2” +sp. N 1 Ar wR32R24 Ar 2 Pr n2, n1xs1Rtsor4Pr
'& R/

n2X~ R 1 A85 AFNSE R AR 2 1 NMﬂtrgIHCQ\IH &,?( A83
cyclization 3. glep o&?ﬁgral on 1 ba$dH2 NH r ec I on HNH H IN
0 n2is 1,2,30r4 Br n2X1 R1 4 ) n2 1s B, 2,A 3or 4 1% I\R%)@IZRl Ar P3

2. deprotectiop - - - -

R A2 Pi At R3 BS'Ar2 AB6 AB4 ABS o d:V I
- r . o l1NaN3 ) basel(OEt)Z/F\rCOZEt
Cl

H
N~ O
N NH nyis1,2,30r4 COgEt
= N ~N )n
n2|s1 2,30r4 Pr 1 2X1 R cl npis1,2,30r4
~N Arl B3 R AP R
Pr "zx1
! ABS 3 R2 AP
Ar R3 R? Arz R
1. EDC, NH;NHCONH, A83
AB8 2. cyclization
3. deprotection 1. NHNH;
: 2. deprotection
H
N- 20 H
Nez O
\—NH
) nis1,2,30r4
~N NP n2|s1 2,30r4
Pr ) 5(2< R o N 2x1
Al RaR? AP ; 5<
; AT P R?AR
A86 R®

A84

Another method of preparing the compounds having the formula |, where n,
is 1,2, 3,or4, X'is -O-, R%is H, and R* is a heterocyclic or heteroaryl group
5 involves conversion of the ketone A65 to a vinyl triflate A89 by using a base such as
LDA and triflic anhydride as an electrophile. The triflate A89 could be coupled with
suitable organometalic reagents, preferably boronic acid, to give heterocyclic or
heteroaryl unsaturated compound A90. The reduction of the double bond followed
by deprotection of the amine (if necessary) provides heterocyclic or heteroaryl

10  substituted cyclic amines A91.

0 OTf R*
npis1,2,30r4
) Y R*B(OR M
Pr,Q( 15<R1 1. base Pr’Q( 1\<R1 (OR), pr-N n ;<R1
1 2. 1f
AT R RE AP 20 At s R2ar? At s B2 A2
A65 A89 A90

R4

mis1,2,30r4
1. reduction )
B —————— ]
2. deprotection HN 15< R! R* = -heterocyclic or heteroaryl
ar'

R R? A
AG1



Anot her net hod of preparing the conpounds having the fornula I, where n2
is 1l 2, 3, or 4, X1is -0-, R is H and R4 is a heterocyclic or
het er oar yWagr3eaps4b i nvol ves conversion of the ketone A65 tRETaUSK2MAYA03
triflate A89 by using a base such as A and triflic anhydride as an

el ectrophile. The triflate A89 could b8 coupled with suitable
organonetalic reagents, preferably boronic acid, to give heterocyclic or
het eroaryl unsaturated conpound A90. The reduction of .the double bon

f ol |h owed- by deempetinds havingribedaimidadi whaerezisat A 3P dels #&1@beycl i ¢
t | N 40, @i 9 ' 3or4
o N 1 R R MR G5 e ol SERERRT) sgh pdBrenbrdd bf. 20

tf20 Ar IcdR¥eRdomoéakichy®8 AB2M0ean AlkShdl AG2 vioadditom2f ap argamqraetallic 1.

reduction 2. de_rotectipn HN p n2x1 R4 = -heterocyclic het er yl

At Re ReRPRNhOTheaeaPhATE FaRHr T ERgJoTed 33 nBlegs M h AABhRhs MRy ¢ he
formgl a dxidivbete kednesAd4 which3car? rdbide)éilarhélﬁ%%suélﬁ\@s dmMEeA95 using the
-C(OR12)(R13) (R14) where R 14.is H or -C(= 14)(R 13). can.be prepared by
conver si SANGArdGAEiiNs. AB2 to an al cohol A92 via addition of an

organonetal I jc reagent. The algohol A92 can be transforgwed to anal ogs such
as A93 or it n be 5 oxidized oketone A94 which can pixewi ded anal ogs
such as oxi A5 st he ndard-2éendi tjons. H R13-R13 =0O*F'0

n2is1, 2, 30R4 PR n21s1, 23014 M2Pbd, 2,301 4————i>oxigliwedn oPr~N n2X1 Rl
Pr-Nn 1 RI/Pr=Kaxi R1L Art , 2(%1 R3 Rz CAr2 Ar}lq 3|§2<AAr2 A82 A92
A94 1. funct iABrBal’?'zation 1. NH2ORT A RET A

2 A92 A94
1. functionalization 1. NH,OR
2. deprotection 2. deprotection
13 R13
OR'2 NOR™
npis1,2,30r4 nis1,2,30r4
HN )“2x1 R HN )"2X1 R
1 1
Ar R3 R?<Al’2 Ar R3 R? AI’2
A93 A95

The compounds having the formula |, where n is 1, 2, 3 or 4, X' is -O-, R® is

H, and R* is ~C(R®®R*)CONR"R™, where R?®, R?® = H or methyl, can be prepared

10 by conversion of ketone AB5 to unsaturated ester A96 using Wittig chemistry.
Hydrogenation of the double bond and deprotection of the protecting group, if
necessary, provides the ester A97. Conversion of the ester to amides A98 can be
realized through treatment with amines, or transformation to the acid and
subsequent coupling with amines using standard methods. In addition, the

15 unsaturated ester A96 can also provide compounds where R*and R®, together with
the carbon to which they are attached, form a five membered cyclic ring such as
lactam A100.



2. deprotection 2. deprotection R13 R13 OR 12 NOR14 n2 isl, 2,3or4
n2isl,2,3or4 HN In2X1 RL HN In2X1 RL Arl R3 RAr2 Arl R3 RLAr2 A93 A95 The
conmpoundswaoensiosgg4bhe forrmula 1, where n2 is 1, 2, 3 or 4, PXI/usA@03 R5 is
H and R4 is -C(R28R29) CONRL3R14, where3d?8, R29 = H or methyl, can be
prepared 10 by conversion of ketone A65 to unsaturated ester A96 using
Wttig chem stry. Hydrogenation of the double bond and deprotection of the
protecting group, if necessary,, (%ow des the ester A97,.Genversion of the
ester to am des A98 can Mg real | Zeyl t hrough treat nent W|t2h am nes, or
transformation#o the @aeietEnaRel S seqmeh@%oﬂﬁﬁm e@ﬁ,’wth | neg téfhg

standard net, nsbn Radd tl_ﬂ’o sat ur-ated—esee ’02)@ I SO
provi de conpoyl Wja(ere R4 and r’l’wer with the ca o) i ch they
are attached, forRFrﬁa AFive member ed ring such as IactRth A100. V\D

03/ 051840 PCT/ U39/ 49208 - 35 I\/tOZC‘gM:OZC OWttig or n2 i®¥71, 2 or
hydrogenation n2 is 1, 2 or 3 HornepsRnnes deprotection Pl -\ ?n 2X1 R1
Pr-N)n 1. Rl HN naXl1 R1 Art R3 Rr2 R3I Rr2 Art. R3 Rr2.A6 1n§drb|@.sl 2 or
3 A96 A97 NR13R14 nitronethane or '- 1. hydrolysis, H 2. NR]3R="“N 0 1.
hydr ogenati on QM 1BRI4ENGG deprglection 2 n2 is "RrRo@r 3 E
cyclization n2 i\s 2 otd‘esm?_f’znls 172 or 3 Pr'Ntn~Cl~\/ Pr Nnl RL HN
nz,1 RL 11 Art [Ry3 "R"2E° 2 oaeitai3 25 27AF°X R Ar R3 R Ar AL0B"'A9Y Aos
Those ski | | gd-V ke girt will aphcaliate that functional f¥simn af the
nitrogen of eycll:g Tng formed By 4{?§Arpﬁ R5 when R4 and AR Qﬁé@er and to
t he carbon to whpgh R R

AQ9 A98

Those skilled in the art will appreciate that functionalization of the nitrogen of
cyclic ring formed by R* and R® when R* and R® together and to the carbon to which
they are attached form cyclic rings such as hydantoin A67, urea A68 and lactam

5 Af 00 may be performed at an appropriate point in the synthesis by deprotonation
with a suitable base and reaction of the necessary electrophile to provide the
substitutents defined for R*°. Those skilled in the art will appreciate that a
substituted alkyl halide will afford the corresponding substituted C4-Cs alkyl gAroup
and treatment with tetrabenzylpyrophosphate, followed by hydrogenation will serve

10 to provide for R* = -P(O)(OH),.

Functionalization of the reduced lactam nitrogen can be performed at an
appropriate point in the synthesis by deprotonation with a suitable base and reaction
of the necessary electrophile to provide the substitutents defined for R'™®. Those
skilled in the art will- appreciate that a substituted alkyl halide will afford the

15 corresponding substituted C4-Cg alkyl group and treatment with
tetrabenzylpyrophosphate, followed by hydrogenation will serve to provide for
** = -P(0)(OH)z.

RE Al R® R'R? RO A R® RTR?
R" 1 base 7. 1
i X" AR R*} XA
RS N‘H electrophile e N\R18
A101 A102

Those skilled in the art will recognize that certain additional protection and
20  deprotection steps may be needed in order to accommodate different functional
groups. Accordingly, the order of synthetic operations may be different in order to
maintain functional group compatibility with the operational steps in the synthesis.



they are attached formcyclic rings such as hydantoin A67, urea A68 and
lactam 5 Al 00 nay be perfornmed at an appropriate point in the synthesis by
depr ot onawnicos/osv4bh a suitabl e base and reaction of the nawasssRA0203

el ectrophile to provide the substitutents defined for R35. Those skilled
inthe art will appreciate that a substituted alkyl halide will afford the
correspondi ng substituted Cl1-C6 al kyl group and treatnent with

tetrabenzyl pyrophosphate foI I ovved b hydrogenatl on will serve 10 to-
provide for R35 = - P( O30 aleSeduced | act am

ni trogen can be perforned ppr opri ate poi ia tbhe synthesis by
deprotonation with a sui ta‘%}f'ﬁ%%‘e and reacti on'EQ—SIP'bTIﬁ' necessary

el ectrophile to provide the substitutents defined for R18. Those skilled
inthe art will appreciateH @ swrstituted Ky Gal i@k will afford the
15 correspondi ng substitut Cl-C6 4al kyl grou nd trea -:- W th

t et rabenzyl pyr ophosphat e, I1f oy | owed hydr oggpat pon w Ierve to provide
for. . R18 = -P(O) (CH) 2. X RAN2KL Arz base.R R
n X1Y-Ar2 4 RS N H el
art will recognize that tain additional ection and 20 deprotection
steps may be needed in order to accommodate different functional groups.
Accor di n§tep 1t he order of synthetic operations may be different in order to

mai ntai n functional group conpatibility with the operational steps in the
synt hesis. WD 03/051840 PCT/ US02 -36 Specific Methods O Preparation

- Exanples Exanple 1 a Exanple 1 boszINT‘D CE3 HNI O 3 HN _ HN..,~~0 CF3
0 CF3 Step 1: 0--T-O ChzN / Conpou 5 CCIHPE0R was prepared using a
synt hetic procedure reported by M J. DonneII Z. Fang, X. Ma and J. C.
Huf f man, J. Am Chem Soc., 1997, 46, 7. Step 2: KHVDS, THE I CF3
5 Compound 1 was prepared using a synthetic procedure reported by M. J.
O’Donnell, Z. Fang, X. Ma and J. C. Huffman, J. Am. Chem. Soc., 1997, 46, 617.
Step 2:

KHMDS, THF
-78°C

'Qro
Csz\/EO <:7>/¥
E O Br
7\ (ea% Com ound2
Compound 1 Q L, P

To a nitrogen purged solution of oxazolidinone Compound 1 (10.0g,

10 0.027mol, 1equiv) in THF (500ml) at -78 °C, a solution of KHMDS (0.5M in toluene,
64ml, 0.032mol, 1.18equiv) was added. After stirring at -78 °C for 30 min, a solution
of bromomethyl ether (11.3g, 0.032mol, 1.18equiv) in THF (100ml) at -78°C was
cannulated into the reaction mixture. The solution was stirred at -78°C for 1 h
before being quehched with a saturated NH,Cl solution at -78°C. The reaction

15  mixture was warmed to RT, and water and EtOAc were added. The aqueous layer
was extracted with EtOAc (200ml x 2). The combined organic layers were dried
(MgSO0,) and filtered, and solvents in the filtrate were removed by vacuum.
Purification using column chromatography [hexane-toluene, 1:1 (v/v)] gave
Compound 2 (11.7g, 68%) as a colorless oil.

20 Electrospray MS [M+1]" 644.1.
Step 3: '
CF3
LiAlH,, Et,0 % o
Compound 2 —ﬂ—ﬁ——>(87%) CbN—/. 0o -

Compound 3



-78 CO 1L~5= CbzN I F3C 0 .Br CF3 Conpound 1 D (68% Conmpound 2 CF3 To a
nitrogen purged sol ution of oxazolidi none Conpound 1 (10.0g, 10 0.027np1, 1
equi v) i nWDHB/S®30mL) at -78 C, a solution of KHVDS (0. 5MBQT/tSobuex0s,

64mL, 0.032nol, 1.18equiv) was added. ter stirring at -78 Cfor 30 mn, a
solution of bronmonethyl ether (11.3g,~0.032nol, 1.18equiv) in THE (100M)
at -78C was cannulated into the reaction m xture. The solution was stirred

at -78C for 1 h before being \(}é@enched with a saturated NH4Cl sol ution at
-78C. The readm pseluti®moidactoseieempaunsd (352, 0 988Makt tealvdn EtdA@twer e
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In Et20
before baliRl, apkwetesd6amIhweaaeddad ed\ftemm(mg %’fﬂrﬁéﬁ pbRT fond &y tﬁ%@’hﬁﬁ(ﬁ%d and

the resg}c\iéé ﬂ@%lj Wa%h?@rvﬁths\%@r%tn%%nem&rse?ﬁ ha\ia%@uﬁﬂURéél%/s{aﬁM%hoWaS

eXtraCt a ers were
ot e talignel 03t Camasi 3556 15 fantle pouser BT EaleEhi g 1
Vacuum tébrﬁb\ﬁ@daaﬁ@ltt@é kelvent lemolied inid vamrsmdt@gmb\eeyblldw biDAThé 2bonk) at

o ¢ o S Bhe A LD R B b LRSS S L 8 Bepd
Recr yst abatoh af iamtol Dompaumte3 (3 L edaentar o filate wede (oBgYedin a white

wd | |
Do Tve (aduuh, B el fig AP Q@@ gAdo' BRI d(%em;g@e Bné- vacuum
o Rt aE1G ARG bhvihinoheseiEbator (iale Mhterabined yield for Compourid

was 30g, 87%.
Electrospray MS [M+1]" 646.2.

Step 4:

Q CO,Me  CFy

(MeO),P._CO.Me ‘BocHN

\"GHBOC ChzHN > Q
DBU, CH,Cly O N e
Compound 3 rt
(42%) Compound 4
20 To a solution of Compound 3 (0.98g, 1.52mmol, 1equiv) and NBoc-O-

phosphonoglycine trimethylester (1.26g, 3.80mmol, 2.5equiv) in CHxCl (5ml) at
23°C, DBU (0.57ml, 3.80mmol, 2.5equiv) was added dropwise. The mixture was
stirred at 23°C for 4 h before it was quenched with saturated NH4Cl solution. Et,O
was added and layers were separated. The separated aqueous layer was extracted

25  with Et,0 (250ml x 2). The combined organic layers were dried (MgSO4) and
filtered. Removal of solvents in vacuum followed by chromatographic purification
[hexane:ether, 3:1 (v/v)] gave Compound 4 (587mg, 52%) as white foam.
Electrospray MS [M+1]" 745.1.

Step 5:
. NH, CFs
1. 10% Pd/C, H, o
EtOAc HN—/.., O
Compound 4 > " CFs
30 2. TEA, CHaClp Compound 5

A solution of Compound 4 (1.4g, 1.88mmol, 1.0equiv.) in EtOAc (30ml) was
flushed with N,. After the addition of Palladium on carbon (10%, 2g) a Hz balloon



batch of lactol Conpound 3 (3g). Solvents in the filtrate were renoved in a
vacuum and the resulting oil was subjected to colum chronatography .
[ hexane- W® @Gto&rsa) 6: 1(v/v)] to give a third batch (4g). TaEa/coebizned yiel d
for Conpound 3 was 30g, 87% EI ectrosggrsay M5 [M+l ]+ 646.2. Step 4: 9
CO2Me CF3 (Me0) 2PYCO2Me BocHN NHBoc |'  DBU, CH2Cl 2 Chall O CF Conpound 3
r.t. 3 (42% Conpound 4 20 To a solution of Corrpound 3 (0.98g, 1.52mmol, 1

S beaui oS Bl o Rk FERIPAYIER. Thelfergtan fistiss s etion B 2308
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Co 3ilB9ed anBidincSHEEIEY 16V TpBolnad (.8 rpapf,). Conpound 4
?1 43?02%, ll.%ec?t?iv.)nln Et OAc (30m) ﬁzs f|$?sh%d whn N2, After the

addi tion I 'adi um on carbon (10% 2g) a HZ bal | oon WO 03/051840
PCT/ US02/ 40203 -38 was attached to the reacti
m xture was stirred for 18 h C under

and concentrat e |due was 3 di ssol vgq_i s CH2Cl 2 (45ntl),
cooled to 0OC, ﬁen I?&"ea‘?ed with TFA sol ut j.en

59m|
30. Cequi v). The reaction m xt 8% was sti @
23C for another 4 h. Reaction mxture was~d#1 ut ed wtﬁqmpeund(ﬁsoom)

i ' er s dried
(RE0TEa T, PRI i AR MU B8, 1 Sk
The reaction flask was cooled to 0°C and TM solutlon of LAH in Et,O (2ml,
1.98mmol, 4.5equiv) was carefully added. The reaction mixture was cooled to -78°C
and a solution of Compbund 5 (0.2g, 0.44mmol, 1.0equiv) in dry THF (4ml) was
slowly added. The reaction mixture was stirred at -78°C for 2 h, then slowly warmed
15 to 23°C and stirred for 18 h. The reaction was then cooled to 0°C and quenched
carefully with saturated aqueous sodium potassium tartrate solution. Reaction
mixture was taken up in EtOAc (200ml) and extracted with saturated aqueous
NaHCO3 (100ml). Aqueous layer was extracted with EtOAc (150mi). The combined
organic layers were dried over Na,SOy, filtered and concentrated to give
20 Compound 6 (180mg, 95%). Electrospray MS [M+1]" 433.1.
Step 7:

To a solution of Compound 6 (0.21g, 0.486mmol, 1.0equiv) in MeOH (3ml)
at 0°C was added 2-trifluoromethyl-N, N-diacetylaniline (0.131g, 0.535mmol,
1.1equiv). The mixture was stirred at 0°C for 1h, then warmed to 23°C and stirred

25 for 18 h. The reaction mixture was then concentrated and purified using a Gilson
with water/CH;CN to give a mixture of two compounds (0.16g). Purification of the
mixture by HPLC using ChiralPak column (98:2, hexane:IPA) gave less polar isomer
Example 1a (0.050g, 22%), Electrospray MS [M+1]" 475.1, and more polar isomer
Example 1b (0.015g, 7%), Electrospray MS [M+1]" 475.1.

ICF3The reacti on
and then filtered

flas

30



Step 6: NH2 CF3 LAH AICl 3 Conpound 5 90% HN I CF3 90% Conpound 6 10 In a
flame dry 25nml RBF was placed Al C13 (0.089g, 0.67mmvl, 1.5equiv). The
reacti on Woaskswas cooled to OC and 1 M sol ution of LAH i rrcEVY@D24E08,
1.98muol, 4.5equiv) was carefully adde_% _The reaction m xture was cooled to
-78C and a solution of Conpound 5 (0. 8 0.44mmol, 1.Cequiv) in dry THE
(4rmL) was slowy added. The reaction m xture was stirred at -78C for 2 h.
then slo arnmed_ 15 to 23C and stirred for 18 h. The reaction was then
reparaiion leAtmoundiref ul |y with saturated aqueous sodium
potassiumtartrate sol utiorb. Redtzt i on Gfisxt ure was taken up in Et OAc
(200nl) and extracted w t h sgttyr at ed jeous NaHCO3 (100m ). Agqueous | ayer
was extracted with EtOAc (1gQm fibi ned organic |ayers were dried
over Na2SO4, filtered and ¢qQng®e L o~gEye 20 Conpound 6 (180ng, 95%.
El ectrospray M5 [ M+l] + 433 Step I: To a sol utCompdur@Bpound 6 (0.21g,
0.486mmmol, 1.0equiv) in MY at 0C was added
2-triflugronethyl-N, N-diacetylaniline (0.131g, -.0.535mvpl,. 1.1 equiv. The .
m xt ure tirred at 0C for 1h, then V\@rrred to 23C and stirred 25 for 18
h. The reaction mixture was thgnayconcentfated and purified using a Glson
wth water/ CH3CN to give a m %E&Hrﬁe\ of t conpounds (0.16g). Purification
of the mxture by HPLC using i £ at' Pak SeOtoamCofi®ulid 7hexane: | PA) gave | ess
pol ar isomer Exanple 1 a (0.0 @ 22%, Electrospray M5 [M+l]+ 475.1, and
nore polar isonmer Exanple 1 b (0.015g, 7%, Electrospray Ms [ M1 ]+ 475.1.
30 WS 03/ 0518@6npouindgstwadpeEpared dsinBrae peocadiuon sinfilaCdortivatidr GongpdNkad CF3

~0CF3 Copmitg cdmpbiRd S afPPWR OETR CHIRHELSBE M mpiAcSEf Compound 7

PO(OMe),CH(NHBoc)CO:Me. Electrospray MS [M+1]" 745.1.

Step 2:
cbzkng, /S0 CF,
PA(OH)2/C, H2
Rh(1)-S,S-EtDUPHOS ~ CbzHN — s Compound9
Compound 7 —————————3» 0 CF, MeOH
Compound 8
10 Compound 7 (3.0g, 4.03mmol, 1.0equiv) was taken in MeOH (30ml) in a parr

reaction bottle. The reaction bottle was degassed using N, for 15 min. (+)-1,2-Bis-
((28,5S)-2,5-diethylphospholano) benzene {cyclooctadiene)rhodium(l) trifluoro-
methanesulfonate (0.12g, 0.16mmol, 0.04equiv) was added to the reaction mixture
in a glove box, and shaken under H; at 60 psi for 96 h. The reaction mixture was

15  transferred to a 200 ml RBF. 20% of Pd(OH),/C (1g) was added to the reaction
mixture, which was stirred under H, at 23°C for 18 h. The reaction was monitored
by TLC 9/1 EtOAC/CH3OH. Once the reaction was completed it was filtered through
celite and concentrated. Purification was carried out using a silica plug 9:1
EtOAc/MeOH(NH;3) to give the Compound 9 (1.3g, 72%).

20 Electronspray MS [M+1]" 447.1.

Preparation of Compound 10:
NH, CF;

HN/ o
K cF; Compound 10

Compound 10 was prepared using similar procedure to Compound 6, using
Compound 9 instead of Compound 5.



5 Conmpound 7 was prepared using a procedure simlar to that for Conpound
4, using Conpound 3 and PQ( OEt) 2CH( NHCbz) CO2Me i n pl ace of

PO( OVe) 2OWMONHBSCHCO2Me. El ectrospray MS [ Mil] + 745.1. St epA/usobasds , .
CO2Me CF3 Pd(OH)2/C, CbzHN, H2 Compoyyd 7 / "4,0 CF3 MeCOH Conpound 9
Compound 8 10 Conpound 7 (3.0Qg, 4.03mml, 1.Cequiv) was taken in MeCH
(30m) in a parr reaction bottle. The reaction bottle was degassed usi ng
N2 for 15 min. (+)-1,2-Bis- ((2S, SSE 2, S-Ei gt hyl phosphol ano) benzene

(cycl ooct adi ene) rhodi un(1) trifl uor X esul fonate (0.12g, 0.16mmol,

0. O4equiv) was added to the reaction ture in a glove box, and shaken
under H2 at 60 psi for 96 h. The reaction m xture was 15 transferred to a
200 ml RBF. 20% of Pd(OH)2/C (1g) WS NaddedSFe the reaction mixture, which
was stirred under H2 at 23C for 18\. gqction was nonitored by TLC
9/1 Et CAc/ CH3OH. Once the reactigp @ ed it was filtered through
celite and concentrated. Purifi caty atTigg out using a silica plug
9:1. Et OAc/ MeOH(NH3) _to give t Gormpounktl 9 (1.3g,. 72% . 20 El ectronspray
M5 [M+l |+ 447.1. Preparation<wZConpound 10: NH2 CF3 ~. OCF3 Conmpound 10

Comhound o i népebbRoes eLrﬁ&o@%H‘a'ea@é’%iﬁﬂﬁérﬁépﬁuﬁ@%@%S%ﬁbo}é‘d&ﬂam| e
g lTN CFat -1@° BNNasls added c@ﬂﬁprdﬁar@carbojityi_l ohlodﬂemﬁﬁblmwwﬂrﬁ?‘(d]) N3gquiv). o]
chl orgl deLrP?%B%ﬁﬂg ‘”@ﬁéﬁ}r%%{ﬁgﬂf& %"é‘ ﬁﬁe% wg%ggggggﬁd%ngpgw.%%%?a}%c Lor
5 min, thed hﬁarraasuommlzmmtbenrqoeaemizﬁate;dsandntaktfnelprlédiiﬂlkm@%xnl)@dmas
then congerheaiAgh @étda&aﬂssﬂom wﬁmﬁs ﬁ%@ooyg*gh.caayer\w@ssaﬁéd%bh sat. aq.

NaHCO3 ( 00 anl C over , filtered and
concentr g@éﬁgj -F‘ﬂ%‘%r?ij @é‘f’l Gf‘ r???é’ar e%”‘wai'ﬁﬁ qfithe u‘?%“W?Q H"’ﬁPEﬁ agé é'o tage
with 5%MeOH/ EtOAc gave Example 2 (0.04g, 69%). Electrospray MS [M+1]" 501.

10 . Example 3
o
N CF,
HN%S
.:,//OY@CF?‘
Step 1:
0

Compound 1

Compound 10 Cl)l\/\/cl
>
MeOH 'I//

To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2ml)
15  at -78°C was added 4-chlorobutyryl chloride (14pl, 0.127mmol, 1.1equiv). The
mixture was stirred at -78°C for 5 min, then warmed to 23°C and stirred for 18 h.
"The reaction mixture was then concentrated and taken up in EtOAc (200ml) and
washed with sat. aq. NaHCO3(1 x 100ml). The organic layer was dried over
Na SO, filtered and concentrated to provide the crude Compound 11, which was
20 used in the next reaction without further purification.
Step 2:
To a solution of crude Compound 11 in dry THF (2ml) was added NaH (60%
dispersion in mineral oil, 0.014g, 0.347mmol, 3equiv) at 0°C and stirred for 5 min,



with 5%ve0OH Et OAc gave Exanple 2 (0.04g, 69% . Electrospray M5 [ M+l] + 501.
10 Exanple 3 0 NCF3 HNO CF3 Step 1: 0 O kl~d NH CI CF3 Conpound 10
cl i  MOWOHNW5100T CF3 S Conpound 11  To a solution of Cumpesendozdd
(0.05g, 0.116mmol, 1.Cequiv) in MeOH (2pf) 15 at -78C was added

4-chl orobutyryl chloride (141, 0.127moD 1.1 equiv). The mxture was
stirred at -78C for 5 mn, then war med to 23C and stirred for 18 h. The

reaction m xture was_t concentrated and taken up in EtQAc (200 d
washed withen 8gatedARf. un?aiéo@(n khe geagtion mﬁguwr@aﬁpeopggepg@%nﬁﬂv%'mﬂg

Na2SO4, fdakéfanpwntam@bt@ﬂ(mﬁnt Taeadixtiere iy pderddnatccEtGige Cropalinghd dashed ch
was 20 us ﬁ] q t he  next ﬁ@%& m%bj Eurther \%ielflcatlon Step 2: To
a sol uti dA"of@ Eﬁ&%aﬁﬂ ‘dﬁ TH e(oiﬂﬁ é’&%seg ?\%H ?%0%

di spersi camhydrcusri‘éagﬂOplﬁlltere(ﬁ @ﬂdgon@erﬁfe?terdn]i—’uriﬁeamn/bfﬁtte @Suking reixtureed f or
5 mn OC for 2 h. The
react?o\r?lanoé’)'/ P%B‘Nﬁ’h %grlﬁgé@ﬁ?@ég%avgltjxueﬂg@% ?@EGQ ?A( Yy with water (3ml).
The mxtdﬁ’l@c’tmr@bM&Wﬂﬁ ®0tACc (100 ml) and washed with saturated
aqueous NaHCO3 (1 00ml ). The organi GEylfnBle #as dried over anhydrous
Na2SO4, filtered and concentr at ed. E;@Tﬂl on of the resulting mxture 5
on Biotage with 5%e0OH Et OAc gave le 3 (0.20g, 34% . Electrospray_ M
[ MF1] + 501.1. Exanple 4 o~ N CF3 HN'n+'1 /1- é,_-o A CF3 Exanple 4 (53%
overall yield) was prepared from Compgund 10 i

used to prepare the Exanple 3, but JsiNg 5-c
HN

2 10 manner simlar to that
moval eryl

o)

o

Example 4 (53% overall yield) was prepared from Compound 10 in a
10  manner similar to that used to prepare the Example 3, but using 5-chlorovaleryl
chloride in place of 4-chlorobutyryl chloride. Electrospray MS [M+1]" 515.1.

Exampie 5
/
HN-38<0  CF,
O
HN
oy O cF,
/
CH3SO,CI HN-S>

110
o
Compound 9 o e CHCly
I,I/

Compound 12

15 To a solution of Compound 9 (0.13g, 0.29mmol, 1.0equiv) in CH2Cl (3ml) at
0°C was added DIEA (0.11ml, 0.61mmol, 2.1equiv) and CH3SO.CI (34pl,
0.435mmol, 1.5equiv). The mixture was stirred at 0°C for 30 min, then poured into
EtOAc (150ml) and washed with saturated aqueous NaHCO3 (100ml). The organic
layer was dried over anhydrous Na,SOy, filtered and concentrated to provide the

20 crude Corhpound 12, which was used in the next reaction without further
purification.

The crude Compound 12 was converted to Example 5 (80mg, 54% yield,
two steps from Compound 9) using a method similar to the preparation Compound
6 from Compound 5. Electrospray MS [M+1]" 511.1.



chloride in place of 4-chlorobutyryl chloride. Electrospray M5 [ M+l] +
515.1. Exanple 5 HN-S=O CF3 O HN O ACF3 1 / CH3S2CI HN'1SCF3 p
Conmpound wa e3sEON, CH2CI 2 HN ., ~~0 CF3 f Conpound 12 1%Chousn2gaosit i on. of
Compound 9 (0.13g, 0.29mml, 1.Cequiv) jh CH2ClI2 (3nm) at OC was added
DIEA (0.11 m, 0.61 nmol, 2.1 equiv) antt"CH3S2CI (341, 0.435mmpl,
1.5equiv). The mxture was stirred at OC for 30 mn, then poured into

Et OAc (150nml) and washed with saturated aqueous NaHCO8 (100ni). The organic
| ayer was dried over anhydrous Example 6piand-Example 6oncentrated to provi de
the 20 crude Conpound
further purification.
(80ny, 54%yield, two
preparati on Conpound ¢ ) .
03/ 051840 PCT/ US02/ 403 pl e 6a and Exampp.e/6b_N'
\ HNO CF3 '/~ CF3 XAr K

CF3 0 3 . Conpound
Compound 13b 5

whi ch was used in the nex action w t hout
crude _Conpound 12 was co§ ted tqQ Exanple 5
met hodyS¥mlar to the

eps frqgte Conpound 9) using :

~ CF3 & Conmpound .13a - .

Example 6a Example 6b
Step 1:
CF,
2M AlMe,
Compound 5
Br/\/\n/OEt 0y O 14,0 CF5
o)
Compound 13a Compound 13b

To a solution of amino-lactam Compound 5 (0.100g, 0.224mmol, 1equiv) in
toluene (7ml) at 0°C, was added a solution of 2M AlMe; in toluene (0.14mi,
0.28mmol, 1.25equiv). The reaction mixture was warmed to RT and stirred for 15
min. Ethyl 4-bromobutyrate was added, and the resulting mixture was heated at

16 100°C for 18 h. The reaction mixture was cooled to RT, poured into EtOAc (20ml),
and washed with of saturated aqueous NaHCO3; (100ml) and saturated aqueous
NaCl (100ml) successively. The organic layer was dried over anhydrous Na;SQg,
filtered, and concentrated. HPLC separation on ChiralCel O* column using a
(90/10) hexane/IPA mixture gave the Compound 13a (40mg, 35%), and the

15 Compound 13b (20mg, 18%).

Electrospray MS [M+1]" 515.1 for the Compound 13a.

Electrospray MS [M+1]" 515.1 for the Compound 13b.

Example 6a and Example 6b were prepared using a procedure similar to
Compound 6, using Compound 13a and 13b instead of Compound 5.

20 Electrospray MS [M+1]" 487.11 for the Example 6a.

Electrospray MS [M+1]" 487.11 for the Example 6b.



To a solution of am no-Iactam Conpound 5 (0.100g, 0.224mol, 1 equiv) in
toluene (7mL) at 0OC, was added a solution of 2M AlMe3 in tol uene (0.14m,
0. 28mmol , wh @Bsp4dv) . The reaction m xture was warmed to RPUCTarsH280208r ed f or
15 mn. Ethyl 4-bronobutyrate was add%r, and the resulting m xture was
heated at 10 100C for 18 h. The reacti o mi xture was cooled to RT, poured
into Et OAc (20nl), and washed with of saturated aqueous NaHCO3 (100m ) and
saturated aqueous NaC (100ml) successively. The organic |ayer was dried
over anhydrous Na2SO4, filtered, aﬁéf_ﬂﬁlﬁdyna trated. HPLC separation on
Chiral Cel OP' colum using a (90/10) Méxane/ | PA nixture gave the Conpound
13a (40ngy, 35%, and the 15 CorrpouHN—(\"}b (20Fp, 189 . Electrospray M5 [ Mtl

]+ 515.1 for the Conpound 13a. ctré&s M5 [ M+1] + 515.1 for the
Compound 13b. Exanple 6a and Ex | @ 6b pr epar ed using a procedure
simlar to Conmpound 6, using updo o gk3b instead of Conpound 5.
20 El ectrospray MsS [ Mt1l] +487. r the anpl € 8a. El ectrospray M5

[ Mr1].+487. 11 for .the_Exanple 6 03/ 051840 .PCT/ US02/ 40203 -43 Exanple 7
NH2 HN4 CF3 0 ~hh/To3 Exanple 7 (74% overall yield) vvasEigr epared from
Cormpound 10 | Bxampledndd % preredryield) wasreragdiftop eyyapeungathinea 29 from

Exanpl e dnnar Sinfidr i $idta)s ol drsphre BxSmble EBFRh Exampl)13.HN--4 CF3 O a
"/ ~0 CCF& Exa%eiwg M)%/qugrall yi el d) was prepared from Conpound 10 in a
manneét sFIRCHgEP M Hed79d- prepare Exanple 33 from Exanple 13. 10

El ectrospray M5 [ Mrl] + 430. 1. ExanpExathplel8-< N

Example 8 (94% overall yield) was prepared from Compound 10 in a
manner similar to that used to prepare Example 33 from Example 13.
10  Electrospray MS [M+1]" 430.1.

Example @

Example 9 (50% overall yield) was prepared from Compound 10 in a
manner similar to that used to prepare Example 36 from Example 13.
15 Electrospray MS [M+1]" 502.1. '

Example 10

H
N

o= j\
N CF,

HN



J NCF3 HN P,0 CF3 Exanple 9 (50% overall yield) was prepared from
Compound 10 in a manner simlar to that used to prepare Exanple 36 from
Exanpl e 1%0 @®5HE4ect rospray Ms [ Mtl] + 502. 1. Exanple 10 Hd¥uN2/@283 HN O
CF3 WD 03/051840 PCT/ US02/ 40203 -44 Tgr a solution of Conpound 10 (0. 15g,
0.3mmol, 1 equiv) in CH2Cl 2 (2nl) was édded met hyl levulinate (0.041 m,
0.33mmol, 1.1 equiv) followed by sodium triacetoxyborohydride (0.127g,
0. 6nmol 2eqU|v ) and the reaction mxture was stirred at 23C anq stirred
for 72 h. Thel® a&alition obG oAt A0 (P19 Beimmamck d eqyiv)dn (Eetd 2mbyRs) and
(eﬁl; r2 g& )e&jdf@dlt @eﬁid Lglaa 04;,1T|4ﬂﬁ ogxm?_mdr 1. Q?Quw)’\ﬁﬁloweﬁﬁﬂﬂé@dl@ﬁ! dried
iJtered a rate e m xtur
chr omat dPSH WVBQ/FQPYQJg g&qégggg%\%ﬁ@lp B@% anchthgi r\?@%tjﬂ%n?'?@ree%@énpound
(0. 070g, stirdetPait 23°E end stispd dyr RBh[ MiHE reachdd whs duarpled wvith s2tiNraiE@ ag-3 10
Step 2 onpound 14
compSund TC P DRI Fd PRFBL S Rl he T T el Taueiied s are shown
in WO (Sgpiaeo, drisd $NepSQa), fikprec Bud someéntist @l Ehs mlxture was purified by
chromatography over Gilson (1:9, water:CH3;CN) to give the title compound (0.070g,
47%). (Electrospray MS [M+1]" 515.1,

Example 11
HoN CF,
HN—/
-0 CF,
10
Step 1:
' CFs4
R _on PO oH CF4(S02);0 g
©/ + | > + 0 X
CH2C|2 - CF3
CF3 \ /
compound 14 compound 13
Procedures for preparing Compound 14 and Compound 15 are shown in
WO 01/44200.
15 Step 2:
(R) T
tBu\\S’ NH, "',S/ tBu CF3
Oe \oo 0’ \N
Compound 15 ——p )
Ti(OiPr),4 Ph o

56% CFs
Compound 16
To a flask containing ketone Compound 15 (1.05g, 2.8mmol, 1equiv) and

(R)-t-butylsulfinamide (0.4g, 3.3mmol, 1.8equiv), was applied a vacuum for 5 min.
Then, the flask was filled with Na. Ti(OiPr)4 (1ml) was added through a syringe

20 dropwise to the reaction mixture. The reaction mixture was stirred at 23°C for 36 h.
The reaction mixture was then poured into brine (10ml) and EtOAc (20ml) and
stirred vigorously for 10 min. The resulting suspension was passed through a pad of
celite 545. The celite pad was washed with EtOAc several times. The combined
orgénic solution was dried and concentrated under reduced pressure. Flash column

25 chromatography afforded Compound 16 (0.75g, 56%).



"S\ #S% Conpound 15 O 00 O- ~N Ti (G Pr)4 Ph&0O 56% A CF3 Conpound 16 To a
fl ask containi ng ketone Conpound 15 (1.05g, 2.8mmol, |equiv) and

(R) -t - but wosaslosisaanm de (0.4g, 3.3mmmol, 1.8equiv), was applraduszuemsum for
S mn. Then, the flask was filled withg\2. Ti(GPr)4 (1 m) was added

t hrough a syringe 20 dropwi se to the reaction m xture. The reaction m xture
was stirred at 23C for 36 h. The reaction m xture was then poured into
brine (I Pm ~and EtOAc (20m ) and stirred vigorously for 10 min. The
resultin ensi on was passed through a pad of <celite 545. The celite
pad was washed wth Et CAc several tinmes. The co gé%“ organi c sol ution was
dried and concentrated under reduced ressure"'h colum 25

chromat ogr aphy affordcg(Pj Coogp%?% 16 f 5@ . V. 03/ 051840

PCT/ US02/ 40203 -45 n ZU(I'%:S al Iyl 0 Conpound 16 CH
CH2Cl2 0 63%0C 2:1 - -78 C 10:1\ 3 F3C %orrpound 17 To a solution
of sul finimne Conpound 16 (2. 44q, mn equiv) in CH2Cl 2 at -78C, was
added dropw se al |l yl.magnesi um bronj déC(B]l m ., 6% : |,.5 1.2equiv,. 1 Min
Et 20) through a syringe. After sti|-78 Y@ 0d| 3 nggc t he reaction

m xture was quenched wth a saturated agueous <'ﬂ @6 ¢ towarmto
23C. The |l ayers were separated, and the aquetfeg Iayer was  ex act ed with

EtOAc. The cyBh &6idtion SRBUKININAYIECompoand 16 % 5 QREAOL ﬁ@ﬁ@.d inFl ash
ﬁ&l_ grrg Oé%&gaét%gh%gw(a g%egodngvuvge ylrrgéLg|16e7S|19rh bror4?|de %601 eé)1mmélt Bu~ Ph
5 1.2equiv, 1M in Et,O) through a syringe. After stirring for 3 h at -78°C, the reaction
mixture was quenched with a saturated aqueous NH;Cl and allowed to warm to
23°C. The layers were separated, and the aqueous layer was extracted with EtOAc.
The combined organic layers were dried and concentrated. Flash column
chromatography gave Compbund 17 (1.672g, 63%).

ol —

10 Step 4:
/tBu
Ph HN-S
1.0, \o Yo
Compound 17 ——-
2, TBAI
CF;

FaC Compound 18

A 15ml RBF was charged with Compound 17 (245mg, 0.47mmol, 1.0equiv)
and CHxCl; (2ml).. This pale orange solution was cooled to -78°C, and then O3 was
bubbled in at 1.0 ml/min. After the solution turned pale blue, the reaction solution

15  was stirred at -78°C for 10 min. Then it was flushed with N; to get rid of Os.
Tetrabutylammonium iodide (177mg, 0.47mmol, 1.0equiv) was added to break the
complex. Then it was quenched with saturated Na,S,03, and extracted with CH>Cl,.
The combined organic layers were dried, filtered, and concentrated, then re-taken
up with Et,O and filtered. The residue on the filter was dissolved in water and

20  extracted with Et,0. The combined Et,O layer was dried, filtered and concentrated
to give Compound 18 (243.5mg, 99%). Electrospray MS [M+1]" 524.1.

25



2. TBAI CF3 F3C Conpound 18 A 15nl RBF was charged with Conpound 17
(245ny, 0.47mmol, 1.0equiv) and CH2CI2 (2m ). This pale orange sol ution
was cool eda@/0s#8C, and then 03 was bubbled in at 1.0 m /pdTUSOARO2B t he
solution turned pale blue, the reactlon4§ol ution 15 was stirred at -78C for
10 min. Then it was flushed with N2 to get rid of 03. Tetra butyl anmoni um
iodide (177nmg, 0.47mmol, 1.Cequiv) was added to break the conplex. Then it
was queng hed-wi th saturated Na2S203, and extracted with CH2Cl 2. The

conbi ned Ai C | ayers were dried, filtered, and concentrated, then
re-taken up with Et20 and flltered The re5|due on t hd®¥ilter was

di ssolved in water and 20 extracted with Et20. TRBHEGRNI ned Et 20 | ayer was
dried, filtered and concentrated to NfiB& Conpoung™\l8 9243 5ng, 999% .

El ectrospray MS [ M+l] + 524. 1. 40 PCT 40203 -46- Step 5:
~tBu Ph HN-S NHERsSmPouhkefd 20@% Y\QEOQ{?/QS'%g mﬁu ur@¥8 NHBoc DBU
io

50% (over two steps) CF3 F3C Conpourgkyl9 To a so °C0rrpound 18
(1..2g, 2.29mmmol, 1. Cequi V). Boc S nat.e (818 |, 1.2equiv) in
DVE (20ml) was added Cs2CCB (25@18"8 T E\Em After stirring
at RT for 3h, the mxture was diluted with Et20 wasr@gmﬁyutﬁamter

(100mL2 x), and brine. The conbi ned agueous Iayé:ra‘ was further extracted
with Et20. Thaocpsbiutied o@[ﬂﬂi\?&ﬁuhd%ﬁ@@ zizgmdaolfnlcfequm B@@@h@éﬁh@ﬁ@té ated

58 ?1358”&5*%% 2 TBheEet, daseu bR TodmbosasBedp ERG8E. 28 S iRt o o
Bmmmund\fﬂe} dHiaring 82RWHBO3h, the mixture was diluted with Et,O, and washed
with water (100ml 2 x), and brine. The combined aqueous layer was further
extracted with Et,O. The combined organic layer was dried, filtered and
concentrated to give crude brownish oil, which was purified by column to give
Compound 19 (830mg, 55%). Electrospray MS [M+1]" 695.2.

10 Step 6:
»
X %o
\\s—s—co M
Pd-C/H, 2vie

Compound 199 —m8m7 >

F4C Compound 20

A solution of Compound 19 (830mg, 1.19mmol, 1.0equiv) in EtOH (20ml)
was flushed with N2. After the addition of Palladium on carbon (10%, 1.27g,
1.19mmol, 1.0equiv), a Hz balloon was attached to the reaction flask. The reaction

15 mixture was stirred for almost 24 h until TLC showed completion of the reaction.
The mixture was filtered and concentrated to give Compound 20 as white solid
(790mg, 95%). Electrospray MS [M+1]" 697.2.

Step 7:
Ph_ NH,

o e ”/,

C02M9
NH,

4M HCI
Compound 20 -

CF;

F,C Compound 21



CF3 F3C Conpound 20 A solution of Conpound 19 (830ng, 1.19mwol, 1. Cequiv)
in EtOH (20mL) was flushed with N2. After the addition of Palladi um on
carbon (10%03bs84g, 1.19nmol, 1.Cequiv), a H2 ball oon wascrtvsechemsto t he
reaction flask. The reaction 15 rrixtur_eﬁ/_vas stirred for alnost 24 h until
TLC showed conpl etion of the reaction. "'The m xture was filtered and
concentrated to give Conpound 20 as white solid (790ny, 95% . El ectrospray
M5 [MH1l ]+ 697.2. Step 7: Ph NH2 4M HCI 0 CO2Me Conpound 20 NHZ CF3 F3C
Conpound 21 W ¥yt ghGompounsh 204600mg, 047 mmeenlui Oeauby ircampsiiads 20

N W e N AR WAL e S T
en tre Wi sol utjion o i, n -

at 0C T arer Botmity ' G vwam Siwes B KT Tormgoginhe T Q%§23[V§05W6§at ed
under vaeuaporatedjunéeGaqouNtd givedomploanidr 21as $2lé Brovim eclid. oOERcaYspia
[IVH]5+ 4% Mﬁ%@ 81' 0 Ph HN NH2 O Conpound 21 CF3 F3C Conpound 22 To a
sol ution O 0 g’d 21 in MeOH (50mM ) was added K2CO3 (4.5g). The m xture
was stirfBeep 8or 30 min, .then filtered and concentrated to give 10 Conmpound
22 (199ny, 76% . Electrospray Ms [ Mrl]+ 461.1. St 9: A flanme-dried 500ml
RBF was charged with ALCI3 (37.4ng, 0.28mmol ,PhlH equiv). The reaction
flask was cooled to OC and anhydrous THE (1 m Xwas/—BWsinged in. After
stirred for 5 min, 1 Msolution of LAH in Et20\(6-84m, 0.84mmol, 15 4.5
equiv) was cannulated in. The ice-bath was re ed and the solution was
stirred at RT forcgpnﬁ’g’lghdﬂen the reacfion MXture was cooled to -78C and
a

CF;

F3C Compound 22

To a solution of Compound 21 in MeOH (50ml) was added K,COj; (4.5g).

The mixture was stirred for 30 min, then filtered and concentrated to give
10  Compound 22 (199mg, 76%). Electrospray MS [M+1]" 461.1.
Step 9:

A flame-dried 500ml RBF was charged with ALCl; (37.4mg, 0.28mmol, 1.5
equiv). The reaction flask was cooled to 0°C and anhydrous THF (1ml) was
syringed in. After stirred for 5 min, 1M solution of LAH in Et,O (0.84ml, 0.84mmol,

15 4.5 equiv) was cannulated in. The ice-bath was removed and the solution was
stirred at RT for 30 min. Then the reaction mixture was cooled to -78°C and a
solution of Compound 22 (50mg, 0.187mmol, 1.0equiv) in dry THF (1ml) was slowly
added. The reaction mixture was stirred at -78°C, and allowea to warm up to RT
overnight. After TLC (MeOH/CH,Cl,=1/9) indicated the reaction was completed, the

20  reaction was then cooled to 0°C and diluted with EtOAc and quenched carefully with
saturated aqueous sodium potassium tartarate solution. It was stirred at RT for over
30 min to get separation of the two layers. The aqueous layer was further extracted
with EtOAc. The combined organic layer was dried over Na,SO,, filtered and
concentrated to give Example 11 (34mg, 41%). Electrospray MS [M+1]" 447.1.

25 Example 12a and Example 12b
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Example 12b



sol ution of Conpound 22 (50ng, 0.187mmmol, 1.Cequiv) in dry THE (1 m) was
slowy added. The reaction mxture was stirred at -78C, and allowea to
war m up twoRB/os4er ni ght. After TLC (MeOH CH2CI 2=1/9) i ndircaresh2iones3
reacti on was conpl eted, the 20 reactloES\/vas then cooled to OC and dil uted
wi th Et OAc and quenched carefully with™saturated aqueous sodi um pot assi um
tartarate solution. It was stirred at RT for over 30 mn to get separation
of the two |ayers. The aqueous |ayer was further extracted with EtOAc. The
combi nedtepdani ¢ | ayer was dri ed over Na2SO4, filtered and concentrated to

gi ve Exanpl e 1, 63iwn JHEAmpIE £F30A8! 0.6 Frhdl 3. et Tn L, CE XA ¢
FELsans Wk

12 d Ex | H HN
b o s o B st B o Tk
SO| ut i onf, 0équRXRMPhe mbktufeSAe, stitredtatroTal for BOGRipUi It vasqueieBed@ with Om )  at 0C

vas gaded, { et Fobc TRl o R PR it el "8 ched wi th
sat urat enbnamue@mgamaﬂmrswlem ldaad(f«illtﬂryadand erceatratad! o give theoauge The
conbi ”egar ggﬁﬁﬂbgg@g?’uﬁg Sf H%%l)& ttﬁé ﬁﬁL@‘%ﬁB@ﬂﬁ:‘é‘iﬁ%& 26 éd?u nve the

crude uc | on o m Xt ur e usi ng | l;al Pak

AD col ur@: 98( P Ahexapa) g@\x@amre@@ber ipemer Fxpatpl es&%EY%t@rﬁsr
El ect r osgy %@ {e%%bfar i4§9et Exa éel% EPé(ﬁfOép?%MS I4e9112b
rrp

El ectrospray + 489.1. 10 H2N N 0 CStep 1:
Ph3PBH3OMECI C CF3  KHWDS, Tol uene or.t. Cb;HN. 10 CF3 Conpound
3 then THE/ 10% aq. HO (1:1 v/v) ound 23 CEH1Y
I/// \(@\
Step 1:

Ph3PCH;OMeClI

KHMDS, Toluene

0°Cto rt. ChzHN j\

Compound 3 then THF/10% ag. HCI

(1:1 viv)
(61%)

Compound 23

To a suspension of (methoxymethyl)triphenylphosphonium chloride (21.3g,
15  0.062mmol, 2.95equiv) in toluene (300ml) at 0°C under N, a solution of potassium
bis(trimethylsilyl)amide (125ml, 0.062mmol, 2.95equiv) was added. After being
stirred at 0°C for 1 h, a solution of Compound 3 (13.4g, 0.021mmol, 1equiv) in
toluene (100ml) was added. The mixture was allowed to stir from 0°C to 23°C. in 1
h and then was quenched with saturated NH,4Cl! solution. Et,O was added and
20 layers were separated. The separated aqueous layer was extracted with Et,O
(400ml x 2). The combined organic layers were dried (MgSOy4) and filtered.
Solvents were removed in vacuum to give crude enol ether as yellow oil.
The crude enol ether was dissolved in THF (100ml) at 23°C and aqueous HCI
(100ml, 10% in water) was added. The mixture was stirred overnight and was
25 quenched with saturated KHCOj solution. Et,O was added and layers were
separated. The separated aqueous layer was extracted with Et;O (300ml x 2). The
combined organic layers were dried (MgSQO,) and filtered. Removal of solvents in
vacuum followed by chromatographic purification [hexane:EtOAc, 4:1 (v/v)] gave
Compound 23 (6.97g, 61%) as yellow oil.



To a suspension of (nethoxymethyl)triphenyl phosphoni um chloride (21.3g, 15
0. 062mmol , 2.95equiv) in toluene (300m ) at OC under N2, a solution of

pot assi unwaisgsisud net hyl silyl )am de (125nm, 0.062nmol, 2. PEAYUSOLH0208S
added. After being stirred at OC for ;1 h, a solution of Conpound 3 (13.4qg,
0.021mmol, lequiv) in toluene (100m ) "Was added. The m xture was all owed
to stir fromOCto 23C. in 1 h and then was quenched with saturated NH4Cl
solution. Et20 was added and 20 | ayers were separated. The separated
aqueous Bi®Pat: was extracted with Et20 (400nml x 2). The conbi ned organic

| ayers were dried (MySO4) andql ltered. SolQR&HNs were removed in vacuumto
gi ve crude enol ether as YePrew id.me The crude e olCOMactFanas di ssol ved in
THE (100M ) at 23C and aqd&ﬁus gz E1o0m , 1H%% Nwas ‘added. The

m xture was stirred overnight a€baas 25 q_-;g;nﬁh wth urated KHCO3

sol ution. ECwmpeund®fed—andt-ayers—wene sepayhved et at ed aqueous
| ayer was extracted with EteBU(GE®E x 2). conbilned organi c | ayers
were dried (MyS™) and fidmgr@drthmrgw@) of vents in Cormaund 8¢ owed by

chr omat ogr aphj.c urlf t| on exan Et c, 4:1 (yl/v ave rrpound 23
(6. 975, o1 oy CautRRUNG FAgHE p i GoniRayAskgd Uied Proadirargpie:
CozHN  MeQheh r@@@ﬂﬂboﬁﬁfcmhﬁoum%/&ohh CogipdinzdHy arfcoogingnd 23 /_0 CF3 DBU

Fr om oorp ik B FINHREEIC TR AR fece FRPPIBMO R (SEBEOAR o P compound

4 from GBgmwdind 3 and using 5 PO OEt) 2CH( NHCbz)COZIVE in pl ace of
PO( OMVe) 2CH( NHBoc) CO2Me.  Step 3: H& CF3 O/ ¢ ,4/0 \ | CF3 Conpound

25 Conpound 25 was prepared usi n cedure SI m lar to that for Conpound
9 using Conpound 24 instead of oun rospray M5 10 [ M+l

S

]+461. 1 £, 0
Compound 25

Compound 25 was prepared using a procedure similar to that for
Compound 9 using Compound 24 instead of Compound 7. Electrospray MS
10 [M+1]°461.1.

Step 4:

Example 13 (6.849, 73%) was prepared using similar procedure to
Compound 6 using Compound 25 instead of Compound 5.
Electrospray MS [M+1]7447 1.

15 Example 14

0
Ph ]

<
=N zmm
O
mn
«

/\[rNH

To a solution of Example 13 (275mg, 0.60mmol, 1.0equiv) in anhydrous
CH.CI, (10ml) at -78°C was added propionyl chloride (52ul, 0.60mmol, 1.0equiv).
The reaction was completed within 30 min. Reaction mixture was quenched with 7N
20 ammonia in MeOH (0.5ml), then loaded directly onto silica column and purified to
give Example 14. (241.3mg, 80%). Electrospray MS [M+1]" 503.1.



Step 4: Exanple 13 (6.84g, 73% was prepared using simlar procedure to
Conmpound 6 usi ng Conpound 25 instead of Conmpound 5. Electrospray M

[ Mt1] +447wWD 03518 anple 14 0 CF3 Ph NH CF3 NH 0 To a sdamise4aedo3 Exanpl e
13 (275mg, 0.60mmol, 1.Cequiv) in anhydpous CH2CI2 (10m ) at -78C was
added propionyl chloride (521, 0.60muvl, 1.Cequiv). The reaction was
conpleted within 30 mn. Reactl on mxture was quenched with 7N 20 amoni a

in MOH (0.5m ), then | oaded direct onto,silica colum and purified to

gi ve Exanple 14. (241.3ngy, 80%) . Elé%imglﬁplgy |vs [Mr1] + 503.1. WD 03/ 051840
PCT/ US02/ 40203 -50 Exanple 15 O CF3 Ph NH NH O Exanple 15 (yield
89% was prepared using simlar ce@ur @] Exanpl e 14 using

cycl opropanecar bonyl chloride in p cd of oplonyl chloride. 5

El ectrospray M5 [ M+1l] + 515.1. ExangfeNH6 O ‘(_:FB Ph NHCF3 O--g-NH O
Exanple 16 (yield 89% was prepare i ng i1 ar procedure as for Exanple
14 using Exanple 13 and CH3SO2 in place of propionyl chloride. 10

El ectrospray Ms [ M+l] + 52. 1. ExarrpO 7 0 CF3 o

Example 15 (yield 89%) was prepared using similar procedure as for

Example 14 using cyclopropanecarbonyl chloride in place of propionyl chloride.
5 Electrospray MS [M+1]* 515.1.

Examgle 16

sNH

Example 16 (yield 89%) was prepared using similar procedure as for
Example 14 using Example 13 and CH3SO,Cl in place of propiony! chioride.
10  Electrospray MS [M+1]" 52.1.

CF,

d

Exampie 17

8]
Phl

\\

d

0

Example 17 (overall yield 23%) was prepared using similar procedure as for
Example 3 using Example 13 in place of Compound 10.

15  Electrospray MS [M+1]" 515.1.
Example 18

o CF;

Ph \\\1

NH

&

%

CF,

o)



Ph 1 NH CF3 ON Exanple 17 (overall yield 23% was prepared using simlar
procedure as for Exanple 3 using Exanple 13 in place of Conmpound 10. 15

El ect r ospwayosmSigadtt1] + 515. 1. Exanple 18 OCF3 Ph j 1 NHA@A3502Q023 WO

03/ 051840 PCT/ US02/ 40203 -51 Exanple 1§1 (overall yield 429 was prepared
using simlar procedure as for Exanplé“4 using Exanple 13 in place of
Compound 10. Electrospray Ms [Mtl] + 529.1. Preparation of Conmpounds 26, 27,
28 and 29: NH2 CF3 O HN O CF3 Cor‘rpound 26 5 Conpound_26 was prepared

f r om Conpound Exampleyl & (enaralf Vielbd 2l masarreppid esing Simbaroprogeguierss faqN cr3
Conmpound E%Fan%l@)@l:@ﬂg?éxélﬁbl@ﬂQWEF%eWG&anda‘IO.DV ocedure as for
Compound 10. " H2N CF3 O I—Pﬁélo 3 Compound 28 10 Conpound 28 (90%

yi el d) widegrespareMEVHY 1322-bi il ar procedure for Conpound 25.

El ect r osPrapatdiiohMf Gompdunds 262N CBahtiN29: CF3 Conpound 29 Conpound 29 was
prepared using simlar procedurfHas forckxanple 13. 15 El ectrospray M

[ MF1] + 433. 1. Exanple 19 O

e CF, Compound 26
5
Compound 26 was prepared from Compound 1 using similar procedure as
for Compound 9.
NHZ CF3
AN—/ 0V©\
- CF;  Compound 27
Compound 27 was prepared using similar procedure as for Compound 10.
F2\ CF,
o)
1,0 CF, Compound 28
10

Compound 28 (90% yield) was prepared using the similar procedure for
Compound 25. Electrospray MS [M+1]" 447.1.
HoN CF;

N 0 CF, Compound 29

Compound 29 was prepared using similar procedure as for Example 13.
15  Electrospray MS [M+1]" 433.1.

Example 19

HN’LO CF

3



HNLO CF3 HN 0 CF3 WO 03/051840 PCT/ US02/ 40203 -52 Exanple 19 (40nmg, 70%
yi el d) was prepared using a procedure simlar to Exanple la using Conpound
27 i nst eawoof3/o@mapound 6. El ectrospray MS [ MHl] + 461. 1. BErampi®22@03~0 HN
CF3 HN CF3 5 Exanple 20 (99ny, 72% prepared using simlar procedure
as for Exanple la using Conpound 29 instead of Conpound 6. El ectrospray M
[ MF1] + 475.1. Exanple 21 0 v NH CF3 HN ~/C\ | CF3 10 Exanple 21

(74ny, 66% was pre&ired from Cormpound 29 using simlar procedure as for
Exanmpl e 2 frofRXamp M(ﬁ@ngd% Yielep wasi Rieparagdysine aj propedidre sigilar to

cycl opr ofmafh reb%‘kibln@flteﬁipiﬁ:noﬁw%sﬁ@é@bﬂn bifidler 489.1. Exanple 22 HN
0 CF3 H 78% was prepared from Conpound

29 usi ng’\é?‘ﬁf Waggf%géaﬁfx y 1for Exanpl e 2 from Conpound 10 using
i sobutyryl chloride in place of cy@Exapigleagecar bonyl chloride.
El ectrospray Ms [ M+l] + 503.1. Exanp ~e>=§

- - CF,

Example 20 (99mg, 72%) was prepared using similar procedure as for
Example 1a using Compound 29 instead of Compound 6.
Electrospray MS [M+1]" 475.1.

Example 21
0

NH

’/5 CFS

. HN o o\/@\
d’l/ \ CF3
10

Example 21 (74mg, 66%) was prepared from Compound 28 using similar
procedure as for Example 2 from Compound 10 using propionic anhydride in piace
of cyclopropanecarbonyl chloride. Electrospray MS [M+1]" 489.1.

Example 22

CF3

CF3

15
Example 22 (75mg, 78%) was prepared from Compound 29 using similar

procedure as for Example 2 from Compound 10 using isobutyryl chloride in place
of cyclopropanecarbonyl chloride. Electrospray MS [M+1]" 503.1.

Example 23
(0]
%NH
CF,

CF3

20



O NH vw CF3 HN e~p \ CF3 20 WO 03/051840 PCT/ US02/ 40203 -53 Exanple 23
(9mg, 35% was prepared from Conpound 29 using simlar procedure as for
Exanpl e 2wior@rms@Gaopound 10. El ectrospray MS [ Mt1l] + 501. 1. pdExESIRMHE024 co
CF3 HN /O CF3 5 Exanple 24 (31 ng, 71,.% was prepared from Conpound 29
using simlar procedure as for Exarrpl'@ from Conmpound 10. El ectrospray M
[ MF1] + 501. 1. Exanple 25 aNO CF3 HN ~-C | CF3 Exanple 25 (68ng, 68% was
prepared from Conpound 29 using simlar 10 procedure as for Exanple 4 from
Conpound 10. ExagpleZsr@nasSghiwps prapared fram Semponpd|2Qusing Sirpilar;  HN
Ph /O CRgrobadares 8 Y Exambplé2amth €dmpbtndm. Qle%%gﬁmy,MBe{W1}p 5011,
anhydrous DVF (1.6m) at 23C was ded N, N-di net hyl gl'yci ne (33.95nyg,

0. 329mmmo1, 1.05equiv) 15 foll owed =&l (66.13ny, 0.345mol ,

1.lequiv) and the reaction mxture oStirred at 23C for 18 h. The
reaction mxture was diluted with (2.4rgl) and purified using Glson to
give Exanple 26 (66ng, 40% . Electr ray [ MF1] + 532.1. Exanple 27 «

CF3

5 Example 24 (31mg, 71%) was prepared from Compound 29 using similar
procedure as for Example 3 from Compound 10. Electrospray MS [M+1]" 501.1.

Example 25

G

CF3

CF3

Example 25 (68mg, 68%) was prepared from Compound 29 using similar
10  procedure as for Example 4 from Compound 10. Electrospray MS [M+1]" 515.1.

Example 26
| O

N
AN
CFs
HN o
I CF3

To a solution of Example 13 (0.14g, 0.314mmol, 1equiv) in anhydrous DMF
(1.6ml) at 23°C was added N,N-dimethyl glycine (33.95mg, 0.329mmol, 1.05equiv)
15  followed by EDC.HCI (66.13mg, 0.345mmol, 1.1equiv) and the reaction mixture was
stirred at 23°C for 18 h. The reaction mixture was diluted with DMF (2.4ml) and
purified using Gilson to give Example 26 (66mg, 40%). Electrospray MS [M+1]"
532.1.

Example 27
O

;,/‘kNH
CF3

CF3

20



0 NH CF3 HN CF3 20 WD 03/051840 PCT/ US02/ 40203 -54 Exanple 27 (yield
629 was prepared using simlar procedure as for Exanple 14 using

tri met hyl wwed3yls1sahl ori de i n place of propionyl chloride. HTRCSREBEOEay M
[ Mr1] + 531.1 Exanple 28 0 N NH H CF3 N CF3 5 Exanple 28 (105ny, 74%
was prepared using sinlar procedure as for Exanple 14 using methyl

| socyanate in place of propionyl chloride. Electrospray M [M;()l] + 504.1
Exanmpl e 29 0_H2NANH 3 10 Exanple 29 (146mg, 754% was
prepared usi nExgm'?a?rgnyﬂ%@i@aJ])eW%%pfecpﬁre@%ém dmilar esqoﬁeum PREQhy| si | yl

| socyanaEgaimplplidogsiog trmmgmymeltywhlcmdledggla@ eEpropidtyR¥nMAdeM1] + 490. 1
Exanpl e %PectrosprayWS [WHCI‘F N 3.1

Example 28
0
~N
N
- HoAH CF3
A CF3
5
Example 28 (105mg, 74%) was prepared using similar procedure as for
Example 14 using methyl isocyanate in place of propionyl chloride.
Electrospray MS [M+1]" 504.1
Example 29
0
CF3
|/‘\
= CF3
10 ‘
Example 29 (146mg, 754%) was prepared using similar procedure as for
Example 14 using trimethylsilyl isocyanate in place of propionyl chloride.
Electrospray MS [M+1]" 490.1
Example 30
CF5
CF;
15 -

To a solution of Example 13 (100mg, 0.224mmol, 1equiv) in anhydrous
CH.Cl, (2ml) was added 4-morpholinylcarbonyl chloride (28.7pl, 0.246mmol,
1.1equiv) and DIEA (39, 0.223mmol, 1equiv). The reaction mixture was stirred at
RT overnight. Aqueous work-up and purification by using silica column to afford
20 Example 30 (53mg, 42%). Electrospray MS [M+1]" 560.1



To a solution of Exanple 13 (100ng, 0.224mo1, lequiv) in anhydrous CH2Cl 2
(2m ) was added 4-norpholinyl carbonyl chloride (28.71, 0.246mvp1l, 1.1

equi v) andoDi3BAI#891, 0.223mmmopl, 1 equiv. The reaction m @awesopasostirred
at RT overnight. Agueous work-up and Eﬁiification by using silica colum
to afford 20 Exanple 30 (53ngy, 42%. ectrospray M5 [ Mtl] + 560.1 WO

03/ 051840 PCT/ US02/ 40203 -55 Exanple 31 0 NH CF3 HN CF3 Exanple 31 (40%
yield) was prepared using simlar procedyre as for Exanple 30 using

di met hyl car banyl chloride in place Eléﬂﬁiiﬁﬂholinylcarbonyl 5 chl ori de.

El ectrospray M5 [M+l]+ 518.1 Examyle 32 0 NA NH F3BC HN I C CF3 Exanple
32 (42% vyi el d) was prepared usi i@ilar procedure as for Exanple 30 using
1- pi peridi necarbonyl chloride in plpce of 4ceprpholinylcarbonyl 10
chloride. Electrospray M5 [ M+l] + ~1 Exanple 33 0 NxNH CF3 HN 11 CF3
Exanpl e 33 (40%yiel d) was prepaggd [ | ar procedure as for Exanple
30 using 1-pyrrolidinecarbonyl | 2. pace of 4- nor phol i nyl car bonyl

15 .chl ori de. .El ectrospray Ms [ + 544. 1L Exanpt’® 34. Ph HNNHN O~ CF3
F3C

Example 31 (40% yield) was prepared using similar procedure as for
Example 30 using dimethylcarbamyl chloride in place of 4-morpholinylcarbony!
5 chloride. Electrospray MS [M+1]* 518.1

Example 32

Example 32 (42% yield) was prepared using similar procedure as for
Example 30 using 1-piperidinecarbonyl chloride in place of 4-morpholinylcarbonyl
10  chloride. Electrospray MS [M+1]" 558.1

Example 33

Example 33 (40% yield) was prepared using similar procedure as for
Example 30 using 1-pyrrolidinecarbonyl chloride in place of 4-morpholinylcarbonyl
15  chloride. Electrospray MS [M+1]" 544.1

Example 34

Ph HN (j
\
o J
CF;

FsC



WD 03/ 051840 PCT/ US02/ 40203 -56- Step 1: Ph HN\v\ O~ }~NH CC OOC
Exanpl e 13 CH2Cl 2 P-CF3 Conmpound 30 F3C Conpound 30 (43%yield) was
prepared wxio3gssi4mi | ar procedure as for Exanple 10 usi ng rdt/usooacwsyl
chloride in place of propionyl chloridess5 Step 2: To a solution of
Compound 30 (90ng, O0.17mml, 1 equiv) |% ‘anhydrous CH2Cl2 (0.5nm) was
added pyrrolidine (17.21, 0.206mmol, 1.2equiv) and DI EA (301, 0.17mmol, 1
equiv). The reaction m xture was stirred at RT overnight. Agueous work-up
and purifﬁléﬁﬂjlon by using silica colum to afford Exanple 34 (45ng, 47%.
10 El ectrospray Ms [ M+1] + 558.1. Exanple 3Xanple 36 N HN ~ NH F3C N
F3C HN HN O CF3 O CF3 Exanple 395 Exanpl e 3 i 1: 4 \-NH O Ph HN >=0
NH N Exanple 13 C CHC 2 - \CI‘@ F3C Cohpound 5 Conpound 31 was
prepared using si mé,épnpwp;edure as’f or Exapple 1£ u$l ng 2-chl oroet hyl

| socyanate in place of proplonyl chloride. Step 2:

CHZCl;
CF4
Fol 7 Compouﬁd 30 —

Compound 30 (43% yield) was prepared using similar procedure as for

Example 10 using chioroacetyl chloride in place of propionyl chloride.
5 Step 2:

To a solution of Cdmpound 30 (90mg, 0.17mmol, 1equiv) in anhydrous
CH2Cl; (0.5ml) was added pyrrolidine (17.2ul, 0.206mmol, 1.2equiv) and DIEA (30pl,
0.17mmol, 1equiv). The reaction mixture was stirred at RT overnight. Aqueous
work-up and purification by using silica column to afford Example 34 (45mg, 47%).

10  Electrospray MS [M+1]" 558.1.

Example 35 Example 36
HN

O @;ﬁ Qa

Example 35 Example 36
Step 1:
Cl
N—NH
ph HN =0
% NH
N
Example 13 _\_Cl
CH,Cl,
Compound 3
15 Compound 31 was prepared using S|m|lar procedure as for Example 14
using 2-chloroethyl isocyanate in place of propionyl chioride.
Step 2:

To a solution of Compound 31 in anhydrous THF (7ml), was added NaH
(256mg, 0.625mmol, 1.7equiv, 60% dispersion in mineral oil) at 0°C. The resulting
20  cloudy solution was heated at 60°C for 2 h. Aqueous work-up to give the crude



To a solution of Conpound 31 in anhydrous THE (7m), was added NaH (25ng,
0. 625mmol, 1.7equiv, 60%dispersion in mneral oil) at OC. The resulting

20 cl oudywsoisusisan was heated at 60C for 2 h. Aqueous wor kearpusoe/dgiose t he
crude WO 03/051840 PCT/ US02/ 40203 -57 pr oduct which was purified by silica
gel colum to give the | ess polar tlt|g corrpound Exanpl e 35 (10ng, 5.49%,

El ectrospray Ms [ M+tl]+ 516.1; and the nore poI ar title corrpound Exanpl e 36
(122ny, 669, Electrospray M5 [ Mrl] +516.1 Exanple 37 NN N.N CF3 - HN CF3
5 To a syPduFiowhish veagpwi @dllzbsd@@@@bcolymtwe the lesgpalgr fitle eampavnfis

gHif' %Té%xmmblétsstm 54?)651653?%&@;1@ mw“zgﬂ?tdioandétr@me@mpﬁﬁgggglre
NaN3 (Z@r’g%urﬂgkgg %6 ﬁ%é 1%)6%\);& H@@fawww i]ugLB s warned up to

RT for 2 h. 10 The sol vent was rerBxamfpled¥acuum The residue was purified
Wi th prep-TLC (silica) to obtain I;Exmple 37 (4.5my, 2% . Electrospray M

[ M+1] + 514.1 Exanple 38 ph H N~ ¥( J<CONHMe O CF3 F3C Step 1: But S
-CO2Et . Ph. N ~CO2Et Br Conpound 1?11 NaH,..DVME- CF3 15 F3C Conpound 32 To-
Compound 17 (0.3g, 0.575mvol, 1le under N2 in anhydrous DMF (3nl) at
0C was added NaH (27.6ng, 0.69 . 2equi 60%in mneral oil) and

el CF3

To a solution of Example 12b (200mg, 0.41mmol, 1equiv) in anhydrous
CH,Cl, (1ml) at 0°C, was added trifluoromethanesulfonic anhydride (69,
0.41mmol, 1equiv). The reaction mixture was stirred for 40 min before NaN3
(26.6mg, 0.41mmol, 1equiv) was added. The mixture was warmed up to RT for 2 h.
10  The solvent was removed in vacuum. The residue was purified with prep-TLC
~ (silica) to obtain Example 37 (4.5mg, 2%). Electrospray MS [M+1]* 514.1

Exampie 38
Ph
O—CONHMe
CF4
FaC
Step 1:
ButO COzEt
Ph
COzEt \Q_\
Compound 17
NaH, DMF

Compound 32
15

To Compound 17 (0.3g, 0.575mmol, 1equw) under N2 in anhydrous DMF
(3ml) at 0°C was added NaH (27.6mg, 0.69mmol, 1.2equiv, 60% in mineral oil) and
the reaction mixture was stirred for 1 h. To the resulting suspension under vigorous
stirring was dropwise added ethyl-2-bromomethylacrylate (0.088ml, 0.629mmol,
20 1.1equiv). The reaction mixture was aliowed to warm to 23°C and stirred for 18 h.
The reaction was quenched with saturated agueous NH4ClI solution and extracted



the reaction mxture was stirred for 1 h. To the resulting suspension under
vigorous stirring was dropwi se added et hyl -2-brononet hyl acryl ate (0.088nl,
0. 629nmmol w@i/051840 equi v) . The reaction m xture was al | onecaToussanmoso 23C
and stirred for 18 h. The reaction vva% guenched wi th saturated aqueous
NHAClI sol ution and extracted WO 03/051 §O PCT/ US02/ 40203 -58 with Et20.
The conbi ned organic |ayers were washed with water, brine, dried over
Na2SO4 and concentrated. The crude product was purjified using flash silica
gel  col with BtzD giThie aanpbised csepvic iryess Were yoshiedssith watire Brine, giadeeveph N
- CO2Et Qak@@%éné%nc@n@ﬂéﬂ?qfﬁg cPdde pratidt MasGUATRANGIRS fladh Shica gép' ution
of Conpound 3 (SOW&J%%O?SmmI é@ﬁ%é% anhydrous CH2Cl 2 (0.8nl)
under N2CNHBNHQHYE gompgung Akxyl phosphi ne [ 1, 3-
bi s(2, 4, 8tgp 2.et hyl - phenyl ) - 4, 5-di hydro-i m dazol - 2-yl i dene] [ benzyl i di ne] r ut
heni um(1V) dichloride (6.7ng, O. 0079rrrmIBut@s\1 equiv. The resulting brown
solution was heated 10 at 40-45C for 2 h. pfh@-sol vent was then renoved and
the residue was purified on a silica.gel cmo@zaffford the titled
Conpound 33 (60ng, 63% . Electrospray M5 [ 502.1. Step 3: Ph
HN) -cQ2Et , X Conpound 33 HC Qg pfe 3 F3CoConpound 34 15 To a sol ution of
Conpound 33 (30ny, @oddpownd 321 -egi\)—#n -aksolute MOH (0.5m ) at OC was
added a solution of 4N HCl in dioxane (0.5m= The resulting solution was
stirred at OC for 4 h. The solvent was the @; peg and the residue was
di ssolved in CH2Cl 2 and passed through a shg KZ%%)J 3. The residue of
Compayind 34 was taken directly to the nexECstep w thout further
purification. Tg% %lSHO#bf Brcl)mHll)\lgund 32 (50mg, 0.078mmol, 1equiv) in anhydrous
CH.Cl, (0.8ml) under N, was added Grubbs’ catalyst tricyclohexylphosphine {1,3-
bis(2,4,6-trimethyl-phenyl)-4,5-dihydro-imidazol-2-ylidene][benzylidine]ruthenium(IV)
dichloride (6.7mg, 0.0079mmol, 0.1equiv). The resulting brown solution was heated
10  at 40-45°C for 2 h. The solvent was then removed and the residue was purified on a
silica gel column to afford the titled Compound 33 (60mg, 63%). Electrospray MS

IM+1]" 502.1.

Step 3:
Ph HN
\
HCI 0
Compound 33 —
CF,
£ Compound 34
3
15 ~ To a solution of Compound 33 (30mg, 0.05mmol, 1equiv) in absolute MeOH

(0.5ml) at 0°C was added a solution of 4N HCI in dioxane (0.5ml). The resulting
solution was stirred at 0°C for 4 h. The solvent was then removed and the residue
was dissolved in CH,Cl, and passed through a short K;CO3 column. The residue of
Compound 34 was taken directly to the next step without further purification.

20 Step 4:
Ph HN
Ocoza
\
H, o)
Compound 34 —
Pd-C

CF3

Compound 35
FsC



,, ~C02D H2 O Conpound 34 Pd-C CF3 F3C Conpound 35 WD 03/051840

PCT/ US02/ 40203 -59 A solution of Conpound 34 (30ngy, 0.06nmol) in EtCH
(5m) wasworeasedo with 10% Pd-C (32ng, 0.03nmmol ) and was rodusegeesas ed at
60 psig for 18 h. The catalyst was fié?ered and washed with Et OAc. The
filtrate was concentrated and the resufting residue of Conpound 35 was
taken directly to the next step wi thout further 5 purification - Step 5:
- - To a mxture of methylam ne HCl salt (52ng 12.8 equiv) in

tol uene (0.2 Arsglutian of fraaprusd 34 (0mg, Q. 6&@@!) 'rUEtferﬁmh) wasisaiedand t he

663 g' ti %tﬂ@%@@-@(ﬂrﬁ@do 08mM8) Bha -wAs BrebbRratedl at GUPSYTer FSh( $A8T,

syringe. caﬁ{gsd&g%ﬁﬁgfnea%wggk%qgw@ﬁ% hh%% n'%é%%%‘%f)(lfoonnf@ 3t e%%n‘yg}fct i on

mi Xt ure M@Itnh@@@s:@@éb@@drﬁb@unam% eskerndirddtiyKotthe mm‘smpsmthﬁutcﬁmmér
stirred.for 10 mn and extracted wth EtOAc (4 x 1 Or). The

conb?neoo"WﬁQ“?'?r | ayers were washed with brine and concentrated. The
resi.due Stap Ssubjected to prep TLC to afford the | ess polar. 15 isonec,

Seampl o 380, %ﬁ%ﬁ@%i@iﬂ%ﬁ@iﬂ%m@%@% e, PR
Step 1: tPlerpdf2 mbheseagded (2 indolkened).3 B’I' . 0.¢2mmolp apd theonpound 36
Conpounde36itiny infikeire 3retiasr 80 eMAT @dsbLAGH 6P TRAPSURE 355(308hd, lE06mmol)
10  in toluene (0.5ml) was added to the reaction mixture via syringe. The resulting
solution was heated at 100°C for 18 h. The reaction mixture was then poured into
saturated aqg. Na/K tartarate solution (10ml), stirred for 10 min and extracted with
EtOAc (4 x 10ml). The combined organic layers were washed with brine and
concentrated. The residue was subjected to prep TLC to afford the less polar
15  isomer, Example 38a, Electrospray MS [M+1]" 489.1 and the more polar isomer,
Example 38b, Electrospray MS [M+1]" 489.1.

PhsPCH3Br

‘Compound 23
KHMDS, tol. >;

20 Compound 36

Compound 36 (yield 63%) was brepared from Compound 23 using the
procedure similar to the preparation of Compound 23 from Compound 3 and using
methyitriphenyl-phosphonium bromide in place of
(methoxymethyl)triphenylphosphonium chloride.

25



procedure simlar to the preparation of Conpound 23 from Conpound 3 and
using nethyltriphenyl-phosphoni um brom de in place of

( met hoxy matdnslopisud phenyl phosphoni um chl ori de. 25 WO 03/ 051AMUS02/40203

PCT/ US02/ 40203 -60- Step 2: Et02C Ph NCbz EtOQ2CIBr 0 Conpound 36 _ NaH,
DMF. \ / CF3 F3C Conpound 37 Conpound 37 (50%vyield) was prepared using
simlar procedure as for 5 Conpound 32 using Conpound 36 in place of
Compound 17. Step 3: Cbz Ph N ~}-CQ2Et Conpound 37 G ubbs' cat. 0\ CF3
F3C Conmpound 38 To a sol ution of Conpound 37 (2.46g, 3.71 mml, 1 equiv) in
anhydr ousteg®i2Cl 2 (50mL) under N2 was added G ubbs' catal yst (327ng,
0.385mmol1, 0.1 equiv). 10 The resulting brown sqglution was heated at

40- 45C overnight. The solvent was then rem)%ggj a%gt he residue was purified
on a silica gel colum to afford Conpound .1p, 89% . Step 4: Cbz,
Ph*~10 / >-NH2 O NH Conpound 38 Al M3, tot. Ph\ NCheF3 F3C Conpound 39 15
To a m xture of cyclopropylamne (0.24m, 3.45 |, 4.2equiv) in toluene

(1.0 M) was added Me3Al (2Min toluere, 1.71 rﬁ\o 3\41 mmol, 4.2 equiv) and
t he Et0,C~ ~~-Br
Compound 36
NaH, DMF. CF3
FoC Compound 37

Compound 37 (50% vyield) was prepared using similar procedure as for
5 Compound 32 using Compound 36 in place of Compound 17.

Step 3:
Cbz\
& / COzEt
\
Compound 37 Grubbs' cat. O
CF3
FoC Compound 38

To a solution of Compound 37 (2.46g, 3.71mmol, 1equiv) in anhydrous
CH,Cl> (50ml) under N2 was added Grubbs’ catalyst (327mg, 0.385mmol, 0.1equiv).
10  The resulting brown solution was heated at 40-45°C overnight. The solvent was
then removed and the residue was purified on a silica gel column to afford
Compound 38 (2.1g, 89%).

Step 4:
Cbz_
N\ -/
NH
[>—NH, % <(
Compound 38
AlMes, tol.
CF;
Fol Compound 39
15 To a mixture of cyclopropylamine (0.24ml, 3.45mmol, 4.2equiv) in toluene

(1.0 mi) was added Me3Al (2M in toluene, 1.71ml, 3.41mmol, 4.2 equiv) and the
resulting mixture stirred for 30 min. A solution of Compound 38 (516mg, 0.82mmol,
1 equiv) in toluene (2.5ml) was added to the reaction mixture via syringe. The



resulting mxture stirred for 30 mn. A solution of Conpound 38 (516nyg,
0.82mmvol, 1 equiv) in toluene (2.5nl) was added to the reaction m xture
via syri ng@ 03400 03/ 051840 PCT/ US02/ 40203 -61 resul ti myrmwoations was
heated at 600C for 18 h. The reaction ngxture was then poured into
saturated aq. Na, K tartarate solution, stirred for 10 min and extracted
with EtOAc (1 om X 4). The conbi ned organlc | ayers were washed with brine

Compouna SRS iy SesmopetogalBoC i LoRTRG sSascmpauirings tidbong,

8. g?gmmppunedamltm saaturateﬁtéd" N2 Krthjtarats solutioat gtgr(gw for ﬂ(?%l?dn@ e(xﬁé_l_h étetl, I
mro S t or e catal yst

was filter e? té)rﬁg t;\lfad{\hle)gﬂanﬂ% #ﬁﬁ@ggﬁ@%&gﬁ%ﬁﬁ‘%@d “iq)srﬁt‘iir‘fv'ﬁh BENE@NG; | i ca

gel col uAneenteatedr dhe nesites wasqpurifieidsamsitica Exlamm & 88ard( Génpourid3d

El ect5osW@(ym yS6dd¢y1]l + 515.1, and the nore polar isomer, Exanple 39b

(22ng, 8 gactr pray M5 [I\/Hr1]+ 515. 1 Exanpl e 40a and Exanple 40b H2N O
H2N~0 CE& : HN O HN CF3 0 CF3 15 Step 1: Cbz, Ph INO / NHPMB . PVBNH2

0 Corrpound 38 AAJdVefon bﬂcon\péuﬁag @@On@@m%ﬂﬂmﬁgl 1%@4 wﬁtéﬂ ©Bhf) §a257
e S0 B o oot Sy o e et S 1
~N H CANpsGIdBGN:h ahe c:ﬁafypbwad flt8red and washed with EtOAc. The residue was
10  purified by silica gel column to afford the less polar isomer, Example 39a (54mg,
19%) Electrospray MS [M+1]" 515.1, and the more polar isomer, Example 39b
(22mg, 8%) Electrospray MS [M+1]" 515.1

Example 40a and Example 40b
HoN -0
CF,4 : CF,

”'// CF3

CF,
15 Step 1:
PMBNH,
Compound 38 ——
AlMeg, tol.
CF3
FaC Compound 40

Compound 40 (yield 55%) was prepared using similar procedure as for
Compound 39 using para-methoxylbenzylamine in place of cyclopropylamine.

Step 2:
Cbz,
NH
CAN, CH4CN % 2

Compound 40

pH7 buffer
CF;

20 FsC Compound 41



pH7 buffer \ / CF3 Conpound 41 20 FsC WO 03/051840 PCT/ US02/40203 -62 A
sol ution of Conpound 40 (1g, 1.38mml, lequiv) in CH3CN (10m ) and pH7

buf fer (3wlQowass4vr eated wi th anmoni um ceriun(1V) nitrate KQA/USOY40283 96l
2.9equiv) at RT for 2 h. Agueous wor k-%% gave the crude product which was
purified by silica gel colum to give nmpound ‘41 (760ng, 91%. 5 Step 3:
Exanpl e 40a and Exanpl e 40b were prepared using a simlar procedure as for
Exanpl e 39a and Exanpl e 39b usi ng Conmpound 41 instead of ound

El ectrospray fsojulier of Qemppunst 40 kg @é&mr@olmaqu)a@sCHo@bjr(1Dgéh@mq

EL:% lr gseﬂ%u‘ﬁ@rk% Was fiéaety \mﬁ ahhﬁorlﬁ&ﬁﬂ@émﬁgv) hARtE (@qur 3igeirRb), - 10

|l e 41a and EXx 1b were
pr epar ed219§ﬂHb’§|§t %T ar g-h pAHH@BH? é"oélé Upﬁveéfasrﬁs%e Qg%fﬁg‘ﬁéﬁ’%\“(ﬁﬁe 38b
using et bmhfﬁm Wsillﬁétg%adolﬂf'nrmﬁ@Yémrﬁpounwtﬂc(mﬁg @B [M1 ]+ 503.1 for

t he %&( gg'eg a (less polar isoner); 15 Electrospray M5 [ Mt1]+ 503.1 for
t he 1b (nore polar isoner). Exanple 42 EtO0 0 CF3 HN O d CF3 The

m xture of twBxasypleddacindBErpmple 406 were preparaat esing\a siolilarmrocedure as

h t M5
D T B EBb 4l Spll EGBRITIE .48 Cof Mﬁ}f&@égﬁ%‘?@@%
[ Mr1] + 504 1 Elsictrogpraydd Y2875 doios th Example 49a) (essmalablsemesh Exanpl e
43b 0 ~_NHerecidspHY MSTET8 4B 1, fof tHd B xatlp1€ 4ol @nore polar isomer).

10 Example 41
EtHN o)

CF3

Example 41a and Example 41b were prepared using a similar procedure as for
Example 38a and Example 38b using ethylamine instead of methylamine.
Electrospray MS [M+1]" 503.1 for the Example 41a (less polar isomer);
15 Electrospray MS [M+1]" 503.1 for the Example 41b (more polar isomer).

Example 42

CF4

CF4

The mixture of two isomers of Compound 35 was separated by column
chromatography to give pure Example 42a and Example 42b
20 Electrospray MS [M+1]" 504.1 for the Example 42a (less polar isomer);
Electrospray MS [M+1]" 504.1 for the Example 42b (more polar isomer).
Example 43a Example 43b

\fO

NH
HN, &g  CF,

CF3 CF3

25



Ph .... CF3 Ph CF3 25 WO 03/051840 PCT/US02/ 40203 -63- Step 1:

O --~PPh3Br o 0 O KHWDS, Toluene CF3 HO,,,, ,O0CF3 -78 Cto RT Conpound
3 CbzHN Owo Buzl4CF3 (689 CF 3 \ / Conpound 42 Conpound PEI/US0RMOMB) To a
suspensi on of |actol Conpound 3 (60g, Omol, 1-equiv.) and Wttig

Reagent (93.5g, 200.Omol, 2.15equiv.) 1Th toluene (800nm ) stirred at -78C
under 5 N2, a solution of KHVDS (0.5Min toluene, 558m , 280. Omol,

3equi Vv.) s,added dropwi se at -78C. The cooling bath was renoved and t he
yel | ow was warnmed to RT to forma red solution. The m xture was
allowed to stir at (23€ for furt 1 h before being quenched with
saturated NHACI sol >pi BAC ggg\oadded and | ayers were separated. The

separated aqueous I@Q(,@bsvme%tr cted with dg, % 10 (25 x 200n ). dme
conbi ned organic | ayequ a:ﬁ' dr| ed SH4) Renov f
ol 9 o by

sol ventsdl ﬁﬁH‘u%] ptage col chromat 691 }; 59
Et OAc- hexanely 0 10% Et Qﬁe%hexane v.e0O &|npound 4= ite S6%id
(40.5g, 68%., Electrospray. M5 |

tlon gave. an
i npure cyclized product Conpouny _43. égmgdgp, 20 Pt20, ©dmpéuhd 43

(balloon) CF3 RT Corrpound 42 -- CbhzHN ~0 CF3 / Corrpougd 4411 @li,%,lﬁpezm oln
O e o e i e EiPhiaind ol oA e, Gest St ™
h. Anot hREaQemC(@(SQSg Iat(m)zommocl@.wéq@mmh tolQede €800M)) stifedaddegP@nddéhe 20
;n )S;g{ of 2Sa %I’u'ﬁoﬁ f}@-iMB%O(FOhﬁVI Zfloluene §5°8le 5%8 Cfn%%ll yfetqu\f\\?fwgé Iatd%r Sd via
dropwise at -78°C. The cooling bath was removed and the yellow mixture was
warmed to RT to form a red solution. The mixture was allowed to stir at 23°C for
further 1 h before being quenched with saturated NH,4ClI solution. EtOAc was added
and layers were separated. The separated aqueous layer was extracted with EtOAc
10 (2 x500ml). The combined organic layers were dried (MgSOy4) and filtered.
Removal of solvents in vacuum followed by Biotage column chromatography [5%
EtOAc-hexane to 10% EtOAc-hexane] gave alkene Compound 42 as white solid
(40.5g, 68%), Electrospray MS [M+1]" 638.1. Continuous elution gave an impure
cyclized product Compound 43.

1€ Step 2:

(b

Pt,0, EtOH O

CF3

H, (balloon)
RT
Compound 42 ———— CbzHN-/ o
“ CF;
Compound 44

A suspension of alkene Compound 42 (40.5g, 64mmol, 1equiv.) and PtO,
(1.449g, 6.4mmol, 0.1equiv.) in EtOH (400ml) were stirred under a H,, balloon at 23°C
for 24 h. Another batch of PtO, (1.44g, 6.4mmol, O.‘lequiV) was added and the
20  mixture was stirred for another 24 h at 23°C. The catalyst was filtered via a pad of
Celite. This solution of alkane Compound 44 was used in the next step without
further purification.

Step 3:
CF;
p-TsOH (cat.)
EtOH, reflux
Compound 44 ————~ ©Cb2N—7 o CF,

(70%)
Compound 45



Celite. This solution of al kane Conpound 44 was used in the next step
without further purification. Step 3: CF3 p-TsOH (cat.) / EtOH, reflux
CbzN Conpwanad/odsB4¢70%9 CF3 \ / Conpound 45 WO 03/051840 PCUTUZN2460203 - 64
p- TsOH H20 (2.42g, 13.Ompl) was added g, the ethanolic solution of alkane
Compound 44 from above and the solution was heated to reflux for 4 h. The
solution was cooled to RT and neutralized with Et3N. Sol vents were renoved

| Byer e 5 wer e atbh2 200 T il Has rekBons Gt st i oo aeh

Et QAc ( SOOnhpcxund)M fidra abovbi aredtherpdution Washeate@etoereﬂlmé?gr A((a Ngg% and
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as yel | o¥e®ium agdrixtQAn wasedidatle SatdradedNaHGOsraoletionlwaseaddacand tayeds as
vel | & owbrddeaatdd1UPHE sBhutdiod atiubbud thykr ! R EK At E OHEaHBHI QY Of |

di t ne a ure was
heat et +9) 118 Saimbigpd D aniAdavasaMaredsied (MamsoR AN iireda Remona cind tne

conbi nedscﬂmamfsdev@mﬂ%ﬂow&d@ ota %olurﬁh%trérﬂéfﬁ éph)wpdthen Ngg4-| 1H2\3/gs

| | I

Conmennd oY i Embosh A st Shackpbcl Boronplerssine

3.02 equamrc) steating g drialoveresecavéred aﬁyalmmnﬂby GOﬁmmtbuist élﬁtléntiﬁﬁlth 4? 0”1'8D| h

1 re stirr a

ang then -E%?Eoverg&ﬁ i ce- %aw%v O'E)- ﬁrg' o‘?%'\tﬁa@’r’e@re% g%d’%{ 8

added s|wamadﬂ@d| dhedmixiure Was heatad t@freﬂnmﬁor(zsbcamd cRed KﬁRé"quodsmp Thet .
rate

m xt ur e Was adlduiBhrdPthel ddmbiheMdPantie %ﬁf’nggﬁ &?%%V?S@ngécﬁoi?w

and the ueous Ia er, was extract W X .~ The
conbi neﬁgfﬁéfh gﬁque,v\éas\,@tgg iaY¢ysel) and filtered. Renoval of
sol vent sStep:vacuum f ol | owed by Bi ot age col umm chr omat ogr aphy

[ hexane- Et QAc, 3:1 (v/V)] HO

BH3.DMS, THF, r.t. CFs
then NaOH, H,0,
Compound 45 -CbzN—~ 5

e o T

15 Compound 46

BH;.Me2S (13.6ml, 133mmo, 3.02 equiv) was added to a solution of enamide
Compound 457(25¢g, 44.0mmol, 1equiv.) in THF at 23°C under N,. The mixture was
stirred at 23°C for 18 h and then cooled over an ice-water bath. A solution of NaOH
(500ml, 2N) was added slowly followed by a solution of H,0, (500ml, 30%

20  aqueous). The mixture was allowed to stir from 0°C to 23°C for 18 h. Layers were

separated and the separated aqueous layer was extracted with Et,O (500ml x 2).
The combined organic layers were dried (MgSO,) and filtered. Removal of solvents
in vacuum followed by Biotage column chromatography [hexane-EtOAc, 3:1 (viv)]

gave alcohol Compound 46 as colorless oil (19g, 74%), Electrospray MS [M+1]"
25 582.1.

Step 5:
(COCl),, DMSO % CF,
CH,Cl,, -78 °C
Compound 46  then Et;N CbzN— o oF
- 3
80%
(80%) Compound 47

Oxalyl chlorideﬁ (5.7ml, 65.3mmol, 2equiv.) was added to a solution of DMSO
(9.3ml, 131.0mmol, 4equiv.) in CH,Cl, (300ml) at -78°C under N,. The mixture was
30  stirred at -78°C for 15 min before a solution of alcohol Compound 46 (19g,



gave al cohol Conpound 46 as colorless oil (199, 74%, El ectrospray M

[ MF1] + 25 582.1. Step 5: (COCl)2, DMSO 0 CF3 CHzCl 2, -78 C Conpound 46

t hen Et SNWOOBN5130CF3  ($0% / Conpound 47 Oxal yl chl ori deedTBusoei9203

65. 3ol , 2equiv.) was added to a sol utgmin of DMSO (9.3nml, 131. Omol,
dequiv.) in CH2Cl 2 (300m) at -78C under N2. The m xture was 30 stirred at
-78C for 15 mn before a solution of alcohol Conpound 46 (19g, WO 03/051840

T US02L 898000 2P LB d o™ R bR i el
7equi v.) f@mfla'thmd h @nd Eigh (82!, 22800 mwerd, Feqaiv.e dvasrat deue ﬁm«tmlmg/\ba;tli_wayer .
v e o SRR AS ARRUBGIE bl 1o 6F Lee R DL ERBnogl” Lover e
conbi ned Satujatﬂchald%}ssqum drayars wajsespatgiad andl theasyeors mﬁaﬁkx’ftﬁcted

sol vemt s with @HQEDIH;«B(D(%I 20edThY BnKiAes of diéfna e‘f@wﬁ@weaq 50.)

[ hexane- ¢t her N/E{Vf)l\%q ave ket one cg 47 as co orl 0|I (159,
80% , 1 BleTEss ke ¢ \?an % {fhVacuusp by Riip aQ@NO URR ( CCB)Z HN O CF3
Oorrpound chﬁ)rﬁatbgrﬂr@-[hémne-@&@ EhizN/v)] g @/éYK?I?ge G@m@bZS 8811?11111'311 a?%olﬁr_@ds)
150mL g, nmo equi v

1£0I I oméd%@%ﬁ% ﬁéyﬂﬁgﬁw fequi v.) and a solution of KCN
(3. 49, 58tabnhol, 2equiv.). The resulting mixture was heated at 58C under

N2 for 72 h. TLC (1:1 Et OAc: hexane) reve&,ﬂHcoml ete consunption of the
starting 15 material. The RemaHQrod) Xt ur gawas-ocool ggl to RT and poured into

sat. agq. NaHCO3 (200 m) qqu@]&qé@_g@%wt t OAc L3 x 200mL) . The
conbi ned or gariampeiyst 47 >

4 and ncentrated in vacuo to
afford crude Cbz-hydantoin Conpound 48 (168-6¢; %", ®Esectrospray N5
[ MrY4 650.1. The crude material was use the vMpsaRFas on W t hout

further purif 'E%S}—II ((%%'Om%)owgs a%ded to Cbz-ketone Compound 47 (15g, 25.88mmol,

1equiv.), followed by NH4(COs3), (9.95g, 103.5mmol, 4equiv.) and a solution of KCN
(3.49, 51.77mmol, 2equiv.). The resulting mixture was heated at 58°C under N, for
72 h. TLC (1:1 EtOAc:hexane) revealed complete consumption of the starting

15 material. The reaction mixture was cooled to RT and poured into sat. aq. NaHCO;
(200 ml) and extracted with EtOAc (3 x 200ml). The combined organic layers were
dried over MgSO4 and concentrated in vacuo to afford crude Cbz-hydantoin
Compound 48 (16.5g, 98%), Electrospray MS [M+1]" 650.1. The crude material
was used in the next reaction without further purification.

20 Step7:

The crude Cbz-hydantoin Compound 48 (16.5g, 25.4mmol, 1equiv.) was
dissolved in MeOH (220ml) and 20% Pd(OH).-C (3.6g) was added. The reaction
mixture was shaken in a parr shaker under H, atmosphere at 40 psi for 18 h. TLC
(1:1 EtOAc:hexane) revealed complete consumption of the starting material. The

25 reaction mixture was filtered through a pad of celite and the celite was washed with
MeOH. The resulting solution was concentrated in vacuo. The crude product was
purified by column chromatography on a Biotage (3:2, EtOAc:hex). Two major spots
were collected. The less-polar spot corresponds to the isomer Example 43a (3 g,
overall 20% over two steps), Electrospray MS [M+1]" 516.1. The more polar spot

30  corresponds to the isomer Example 43b (4.5 g, overall 30% over two steps),

. Electrospray MS [M+1]" 516.1.




The crude Cbz-hydantoin Conpound 48 (16.5g, 25.4mmol, 1 equiv.) was

di ssolved in MeCH (220m.) and 20% Pd(OH) 2-C (3. 6g) was added. The reaction
m xture wa® @haksan i n a parr shaker under H2 at nosphere atPCAQUpgioZosr 18 h.
TLC (1:1 Et OAc: hexane) reveal ed conpl eé§ consunption of the starting
material. The 25 reaction mxture was filtered through a pad of celite and
the celite was washed wwth MOH The'resulting solution was concentrated
in vacuo. The crude product was_ purifi by col unmm chromat ography on a

Bi ot age (3:2, EtOAc:hex). Two @EM&MOI | ected. The | ess-pol ar
spot corresponds t®the isonmer Exanple 43a (3 overall 20% over two
steps), E ectrospraM[l\/H]+ 516.1. The nore ir spot 30 corresponds to
t he isomer Exanpl eH Sb\ (4.5 ggpoveral | 30% ovelN, stepSF; El ectrospray
M5 [ M+1] + 516. 051840] PCT/ US02/ 40203 Exanpl 2s 44a and 44b 0 O
~ NH \~-NH HN CF@I ol \ HNo / 3 Ph Exanpl e 44a
was charge 9% 109,

0. 776mol , 4equi v) react 6 flask was cooled fo OC ahd 1 M sol ution
of LAH i n' Et 20 (0. 58m, .58muol , 3equiv) was added. The m xture was
stirred at OC for 1Bxampleddat hen a sol ution of Bxampleddizb (0. 1g,

0.194mmol , leqUfiam). drfécpéymirHBF(\ﬁ%é%hé\@%ds\bﬂ’{%}’d%g@@?gl M'ﬁgﬁﬂﬂ&uhéqﬂz

reaction mxture was stirred

RT st?rrddefrgacion Haskwascoglad ton0kaand Hdhselbipe @f Lob® BhE @d&lenc hed
car ef ul | Y. 58rhhot adad e,da@gu@@@s THEGhtOre WAsstirkst HB0IRFR 1 &M Hhd @Hﬂen 't

€5 SRS mﬁé’%a%%ﬁéw?’% Rt ayrm Lo B Chal resasnly
filtered aaiddd wa)nammlaatTéxda reébtor mixie rewad stirredest Q30 fiol i1ed aby theri alfowed
Ch" a0 gk @ SR, THE RGN, Warb{gEd eRe S0
froni @xamysach@éca@fu@/ wite sgttuat&@t@@em@ﬁgdlmcpqt@swmiretaﬁaeqiarsatutl@n dt
EZZ”D :E)e(a‘@\f’el% thef ré‘tlgﬁé@rﬂ?ckﬁc"f%ﬁ? oveFBEHhih OTMeAYidr < Whd bittrabtéd WilPEtGAS (Fxampl e
%0 I) The comblned organic layer was dried over Na,SQ;,, filtered and
- concentrated. The crude product was purified by column chromatography on a
Biotage (1:9, MeOH:EtOACc) to afford Example 44b (O 066g, 68%), Electrospray MS
15 . [M+1]" 502.1. :
Example 44a was prepared from Example 43a using the procedure
described for the preparation of Example 44b from Example 43b.
Electrospray MS [M+1]" 502.1 for the Example 44a.

Example 45
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CF,

CF,
20

Step 1:

CF5
KHMDS
Compound 47 - HN
Ph3PCH3BI" ’/,,/O
Ph CFs Compound 49

To a suspension of (methyl)triphenylphosphonium bromide (0.37g,
1.04mmol, 3equiv) in toluene (5ml) at 0°C under Ny, a solution of KHMDS (1.73m,
25 0.863mmol, 2.5equiv) was added. After being stirred at 0°C for 1 h, a solution of
Compound 47 (0.2g, 0.35mmol, 1equiv) in toluene (7ml) was added. The mixture




HN Ph "* O CF3 20 Step 1. CF3 KHWVDS Conpound 47 Ph3PCH3Br o Ph CF 3
Compound 49 To a suspension of (nmethyl)triphenyl phosphoni um brom de

(0.37g, Wosmstd49 3equiv) in toluene (5m) at OC under NZPCTaUWOMRBON oOf
KHVDS (1.73m, 25 0.863muol, 2.5equivV) gas added. After being stirred at 0C
for 1 h, a solution of Corrpound 47 (0 0.35mmol, 1 equiv) in toluene
(7ml) was added. The m xture WO 03/051840 PCT/ US02/ 40203 -67 was sti rred
at OCfor 1.5 h and then quenched with saturated NaHCO3 (150ml)

M xt ur e Was stied a«‘:Oe@ fol 1.5 fEB[IActherQOﬁmCh@CBWlth15ﬁ§Jl'§tﬁ€bNﬁb*@QBr(d§ﬁn&) I ayer s

were drifos ﬁmﬁfé‘ ﬁﬁa%fe%ﬁwﬂﬂﬁ@%“@@bﬁﬁlk Tmec&ham@dwrggmenay@g
purified by

roma on a Bi ot hexane: to
af f ord CHefsodiiRA éMgS@q d‘ltﬁ%gan@gwce@fﬁﬁd2Th¢8“&j%BTQS’tUiCBWaéprGg)§§ nd 49

(0. 1964, c&u%rﬁﬁ?bmaio@ﬂﬁh%/bn'émﬁﬁé{ g&(20, hgdne: EEDABRoeffordCmepound 49
chl oros an g%rf%anate 0.045mL, 0.51 mmol, 1.5equiv). The reaction

mi xt & at OCfor 1 h and then warnmed to 23C. Anot her 10
equwal eBlepad: chl orosul fonylisocyanate was added and the m xture vvas

10% aqueous, NS&sH N o FhiRand Ag Tl 15" tardpl SFEivtin Byl CRITL.
adj ust edatt@CBwas iadlged Mhlergagifenylikoky ansite (0 @ﬂ5m1'lﬂa5ﬁmm@r é. 5@&1§'V§t |T|h|eed for
15 N anden nReRedal difiredst 078 1oF %) BhAARET wakRd 183501 IabthélsOs)

filtered concent pr oduct was url r§2¥ Léji%n
chr drat ogaupalgnbeafl @hlemvbfgey [spcyangigVuareagsieshand MU&? wats
NCbé | ?Cfoamsm Fqiﬁﬁtéeéa%m%m@wamm@awvm Eed (’Qnﬂ?%’t@%%queouéwzsmt
product s e n a_procedure sin repar ati on
bt Exanptal dah ves el nd Pl e defeebrannereands Tutlad s BB
pr oduct saqwan.saelp@t—hskcddtlm ifhepmxplratvﬁas(alrmij favd GhhEraAhentwasifedowith t he | ess
pol ar o] ospray
Ve {1 E7THe Or%“%%?% ad WQE’%&"M@V%?“CW%@E#@ N e
f ourl15st epducEwes usisipd Hy ommweramatography on a |otage (2: hexane EtOAc)

to afford the crude NCbz-lactam product (20mg) which was converted to mixture of

desired products Example 45z and 45b using a procedure similar to the preparation

of Example 43a and Example 43b from Compound 48. The mixture of two

products was separated on prep. plate (5:95, MeOH;EtOAc) to afford the less polar

2CG  isomer, Example 45a (0.006g, 3.5% over four steps), Electrospray MS [M+1]" 487.1
and the more polar isomer, Exampie 45b (0.003g, 1.79% over four steps),
Electrospray MS [M+1]" 487.1.
Examples 46

OH
CFs
Ph” CF

25 Example 46a and Example 46b were prepared from Compound 46 using a
procedure similar to the preparation of Example 43a and Example 43b from
Compound 48.

Electrospray MS [M+1]" 448.1 for the Example 46a (less polar isomer);
Electrospray MS [M+1]" 448.1 for the Example 46b (more polar isomer).

30 Example 47
OMe cE
3

HN
Ph” CF3



Exanples 46 OH CF3 HN\ Ph ""/O CF3 25 Exanpl e 46a and Exanpl e 46b were
prepared from Conpound 46 using a procedure simlar to the preparation of
Exanpl e 49® @ndisEnanpl e 43b from Conpound 48. El ectrospr aaCTuESopM2bp + 448. 1
for the Exanple 46a (|l ess polar isomer) El ectrospray M5 [ M+l] + 448.1 for
t he Exanple 46b (nore polar isomer). 3583'Exarrple 47 Me CF3 HN O Ph ""'~
CF3 Yd WO 03/051840 PCT/ US02/ 40203 -68 To a solution of NCbz-al cohol
Conmpound 46 (0. 125@1 0. 215mol , qIU| V) (3m) at 0OC was added
NaH (60% i n mil e sPlutipn of blGpergy CO &,ﬂmouwéélﬁ@d%gm@wgﬁe@h daaqwivxirur e

added ang koo %S'E?feoﬁgmﬁ'?‘?‘?? o, 0. 91 oot o ed
added a
i nto CI—IZ%‘F%U'C’ig](Bﬁ?)re%WPW@QWé@ Rt & "E?gﬁéB(gié@rn?&WQ d‘l"h@”&@él@ Q4Mlayer
was ]Eir i gd .848n504), 3etjulv) edddd amd thenﬁﬁnjréavwlstlrfétﬁaﬂszemrmwCtrg%gﬁude

Qve
Dt ori”t WeSheified TR L toRR e eitne E g Tl X e3oTig idimar ed o
t he mi xt layer wiasdiisd @doS Qs filietesl dhchopheentizdedirthelZiudesimduet waspediied .
simlar E?)?Fur @Eﬁﬂﬁﬁ%g?&(})ﬂo@ Eﬁél%@@u(ﬂlfﬁ%égﬁg E';té?\%ﬂnc?aﬂfgﬁ {8 mPOUN

48. The of two romatography over
Bi ot age NEhz-metyigtberprosuct (@mg}wh@ wmhy@@gepate@lrtoltb@mxtur@ dpbised 7a,

E: ectrosp Fcﬁiﬂc’b@Ek%\%ﬂlé‘ 44’§?ar17d are u%fh@ éTchﬁ:edQPé §fm|la‘%QHWie > p c‘ﬁ‘n gﬁb’
E ec%d OSE }'/anYS 4L$ r]d Examp e 4§>t()afngm Compound g The mlxture o% two products
was purified by column chromatography over Biotage (1:4, hexane:EtOAc) to afford

the less polar isomer, Example 47a, Electrospray MS [M+1]" 462.1 and the more
polar isomer, Example 47b, Electrospray MS [M+1]" 462.1.

Example 48
OEt
CF,
g b
Ph” 7 CF,
15
' Example 48a and Example 48b were prepared from Compound 46 using
the procedure similar to the preparation of Example 47a and Example 47b and
‘using ethyl iodide in place of methyl iodide.
Electrospray MS [M+1]" 476.1 for the Example 48a (less polar isomer);
20 Electrospray MS [M+1]" 476.1 for the Example 48b (more polar isomer)
Example 49
OAc
CF,
HN o
Ph” CF3

To a solution of NCbz-alcohol Compound 46 (0.118g, 0.20mmol, 1equiv) in

dry CH.Cl, (3ml) at 0°C was added dry pyridine (0.026ml, 0.325mmol, 1.6equiv),
25 followed by acetyl chloride (0.023ml, 0.325mmol, 1.6equiv). The reaction mixture

was warmed to 23°C for and stirred for 18 h. The mixture was then concentrated

and purified by column chromatography on a Biotage (4:1, hexane:EtOAc) to afford

the crude NCbz-acetate product (108mg) which was hydrogenated to the crude

desired product using a procedure similar to the preparation of Example 23a and
30 Example 23b from Compound 48. The crude product was purified by column



15 Exanpl e 48a and Exanple 48b were prepared from Conmpound 46 using the
procedure simlar to the preparation of Exanple 47a and Exanple 47b and
usi ng et hwo aspdisde i n pl ace of nethyl iodide. Electrospraydijorkdios 476. 1
for the Exanple 48a (| ess polar |som3r)6 20 El ectrospray M5 [M+l] + 476.1
for the Exanple 48b (nore polar isoner)” Exanple 49 OAc CF3 HN\ Ph /O
CF3 To a solution of NCbz-al cohol Conpound 46 (0.118g, 0.20mmol, 1 equivV)

in dr 2Cl was added dr ridine (0 026m , 0. 325mm1

1. 6eqU|yv‘)‘f ronQag ér@n}]&\ﬁé’o@ &wtaa@&9495MﬁM§g%e) tg-affard Exampledd (0.9788qui v) .
The reaCYQ%rb\mrXWQrs@ep!@SEwr@jggréqum#ﬂT490(3| stirred for 18 h. The

m xture was then concentrated nd_ puri 0 % gol umm chr omat ogr aphy on a
Bi otage (4:1, hexane:EtQAc) to S N%z acet at e product
(108nmg) which was hydmdggenated to the cr ude desi product using a
procedure simlar to J.lge preparati on of Exanpl eg and 30 Exanple 23b from
Conmpound 48. The crLQie Br odugi-_was purified by §ol um Wgg)3/ 051840

PCT/ US02/ 40203 -6 romat o 5phy on a Biota :95 MgOH: Et OAc) to afford
Exanpl e 49 (0. 07 9% oV, wo steps), Elggtro pray [ MF1] + 490. 1.
Exanpl es 50a and \H2. N OO0 o CF3 CF N_O A " O CF3 Ph CF3
5 Exanpl e 50a Exaﬁbl e “BOb[ To a &ffauti on of NEBZ- al colol ConﬁBTUnd 46
(0.223g, 0.385mmp1, 1 equlv) in CH2Cl2 (8nm) at 0OC was added

trichl oroacetyl isdéxanmalessqe0. 055m , 0. 46mol, Example pb The reaction

. The
Moot due was o & Esun 99&?@6%’ Wﬂd'“?%@?% C 388l R Oxin]
m xt ure ShisC bd@ﬂ@@tt%co\@aéﬁ@dﬁg '(3@'3136@" ispcyanais (0.l P)46mamohdded.

The react] Q@QUN?BXTHé%H\@t&)rﬁM)&m@ijé sfifred @k oichoﬁmsi nﬁuh%mdvméﬁ%%nb@m@a’»@da”d

\?vfalt ; ed f 2 1Jt]1e reS|due waé Idl%gope)((j rCﬁ-i \Q?I-Sl (%m?) vr\]/g’?er}t(g%ﬁ walsnadv e%uo and

The mlxture was cooled to 0°C and K,COj3 (0.16g, 1.16mmol, 3equiv) was added.
The reaction mixture was stirred at 0°C for 1 h and then warmed to 23°C and stirred
“for 18 h. The reaction mixture was then concentrated in vacuo and water (100ml)
was added to the residue and the mixture was extracted with CH.Cl, (100ml x 2).
The combined organic layers were dried (Na,SQ,), filtered and concentrated to

15 afford the crude NCbz-carbamate product (232mg) which was hydrogenated-to the
mixture of desired products Example 50a and 50b using a procedure simiiar to the
preparation of Example 43a and Example 43b from Compound 48. The mixture of
two products was purified by column chromatography over Biotage (1:4,
hexane:EtOAc) to afford pure Example 50a and pure Example 50b.

20 Electrospray MS [M+1]" 491.1 for the Example 50a (less polar isomer);

Electrospray MS [M+1]* 491.1 for the Example 50b (more polar isomer)

Example 51

5

N

N

A mixture of NCbz-alcohol Compound 46 (0.2g, 0.344mmol, 1equiv.), 1,4-
25  dioxane (3ml), 1-pyrrolidine carbonyl chloride (0.076ml, 0.69mmol, 2equiv.) and dry
pyridine (0.084mi, 1.03mmol, 3equiv.) was heated in a sealed tube at 100°C for 18

h. The reaction mixture was cooled to 23°C and diluted with EtOAc (150ml). The




was added to the residue and the m xture was extracted with CH2Cl 2 (100m x
2). The conbined organic |layers were dried (Na2SO4), filtered and
concent r aveb3tos1ske af f ord t he crude NCbz-carbamat e productpdi2@demgd209hi ch
was hydrogenated to the mxture of desjqed products Exanpl e 50a and 50b
using a procedure simlar to the preparation of Exanple 43a and Exanpl e
43b from Corrpound 48. The m xture of two products was purified by colum

chromat o over e ane: Et OAc af ford, pur | e 50a
and pur eﬂﬁggf% egtowgh @éjf?r @ngﬁfﬂ&g m%i’efwast déﬁ‘?%?gRSOa

(1 ess poﬁheradmtbcc)ncerﬁtamd tmaﬁom/thld&rhwl\lebéeérbbrrﬁaie pgrogudix28ping) SOb
(nore pol,ak xture
of Ncoy- SPieH SR E et B B ey Akt ol xahplg SE5ie SR L
(3m), 1uwgra)ptqmedgrecamtaw® thh ptﬂnadetlc(moﬁﬁsample 469rﬁnd anﬂé\@lﬂ% ¢3p aggocér y
pyri dg ne d/\ﬁ,% e at

for %58 fioh @3%%%%?g§mn®x% Hﬁgg\lﬁaés‘f%,vo egﬂ@%t\g%%'pﬂngeéﬁglﬁ% eéﬁ l\'.;I\Ath Et OAc
(150nt) . Cﬁfwéﬂ Feornyss Bigage 8sh herans: Et%)mﬁﬁg%thﬁdgswgm@wera wat er
Conoent r ated Lo Al Lot L Rem e b K L EPRDE 1B duct (232n0)  whi ch was
concentrate or odu

hydr ogenat ed Fge‘%%r‘?épm&@@r@ﬁoﬁ gégcfé)&?%?%g@gf@ %( le 51 a and 51 b

usi ng a proce@ileatrospray KIS f\b+1]h&4prefortiad ExangpleBddopl e 43a and Exanpl e 43b
5 frpdn Compound 48. The m xture of EVQ g cts was purified by colum

chr omat ogr aphy over Biotage (2:3, : c) to afford the | ess polar

i somer, Exanple 51 a and the nore[ pollar isoner, Exanple 51 b. El ectrospray
VS [I\/H]+ 545.1 for the Exanple 51\3;- Electrospray M5 [ Mt1l]+ 545.1 for the
Exanple 51 b. 10 Exanple 52 N O 14-10 CF3 HN Ph 'O CF3 Exanpl e 52a and
Exanpl e 52b were prepared from Co 46 using the procedure simlar to

that used for the preparation of anpl e 5%4zand Exanpl e
HN o
- L Ph” CF3

Example 52a and Example 52b were prepared from Compound 46 using
the procedure similar to that used for the preparation of Example 51a and Example
51b and using 1-piperidine carbonyl chloride in place of 1-pyrrolidine carbonyl

15 chloride.
Electrospray MS [M+1]* 559.1 for the Example 52a (less polar isomer);
Electrospray MS [M+1]" 559.1 for the Example 52b (more polar isomer).

Example 53
NHMe
0”0
CF3
HN o
PR CF,
20 Example 53a and Example 53b were prepared from Compound 46 using

the procedure similar to that used for the preparation of Example 51a and Example

51b and using methylisocyanate in place of 1-pyrrolidine carbonyl chloride.
Electrospray MS [M+1]* 505.1 for the Example 53a (less polar isomer);
Electrospray MS [M+1]" 505.1 for the Example 53b (more polar isomer).



51b and using 1-piperidine carbonyl chloride in place of 1-pyrrolidine
carbonyl .15 chloride. Electrospray M5 [ Mt1l] + 559.1 for the Exanple 52a
(less polewodsgwsman); Electrospray Ms [ Mtl] + 559.1 for theed@xesmpha052b
(more polar isomer). Exanple 53 NHNb__g{~_-O CF3 HN\ Ph ''~0O CF3 20
Exanpl e 53a and Exanpl e 53b were prepa? d from Conmpound 46 using the
procedure simlar to that used for the preparation of Exanple 51 a and

Exanpl e 51b and using nethylisocyanate in_place of 1-pyrrolidine carbonyl
chloride. Electrospray M5 [ M+l] + SCEKQL_BE'_E"‘ ddhe Exanpl e 53a (| ess pol ar

I somer); Electrospray M [ MHl] + C1 forgthe Exanple 53b (nore pol ar

i sonmer). WD 03/051840 PCT/ US02/ 4 -71 Exanple 54 OAc CF3 HN Ph CF3
OH CF3 1. CeCl 3. 7H20 Conpound 4/ MeMgl Ph /O CF3 Conpound 50
CeCl 3 (0.186g, 0.5mmmol, 2.1 equiVp~wed addegito a 25ml RBF and heated in 5
vacuo at 140C for two h. The fl1B%k Was Jcool ed %@ 23C under N2, dry THE
(2ml) was added and the resulting suspensi was stirred at 23C for 18 h.
The m xture was then cooled to 140C and Myl (GEFE59m , 0..476mmo1,
2equiv.) was %‘;@%nd%‘d stli $¢&e’eC oC f slal uti on of Conpound 47
(0.138g, 0.2 , equi V%f in ary godN( added dropw se and the
reaction mixture was stirreeYdlder 10 N2 74t O~6ch. The nixture was
guenched with saturated aq. NH4Cl solution (5@nl) an 3ex¢5,a§<;lﬁ~.dso/ith Et OAc

Q000 ¥ 2) . B8, O S5 bR S Shie b B g bl *™
551 ¢ (e sROT MO, TS hedBecaRured Sowige e 115
pr oduct WE%&‘H@% %‘% tﬁgsr@os '%(8)5%“89%’93'9(}&’3&52‘5&% a ?‘%&l g’%‘%ﬁ'&e&ﬁ?i}"&ﬁﬁ?l ar to
t he preparathemcooled to 140°C and CH3Mgl (0.159mi, 0.476mmol, 2equiv.) was added
and stirred at 0°C for 1 h. A solution of Compound 47 (0.138g, 0.238mmol, 1equiv) .
in dry THF (2.5ml) was added dropwise and the reaction mixture was stirred under
10 Nz at 0°C for 0.5 h. The mixture was quenched with saturated aq. NH4Cl solution
(50ml) and extracted with EtOAc (100ml x 2). The combined organic layers were
dried (MgSO0,), filtered and concentrated. The mixiure was purified by column
chromatography over Biotage (4:1, hexane:Et,0) to afford the NCbz-alcohol
Compound 50 (0.115g, 80%).
15 The NCbz-aicohol Compound 50 was converted to the.desired product
Example 54 (63% yield over two steps) using a procedure similar to the preparation
of Example 49 from Compound 46.
Electrospray MS [M+1]" 504.1 for the Example 54.

Example 55
NOCH;
CFs

HN
. pre O CFs
20
To a solution of Compound 47 (0.1g, 0.173mmol, 1equiv) in dry pyridine
(1ml) was added methoxylamine hydrochloride (0.058g, 0.69mmol, 4equiv) and the
reaction mixture was stirred 23°C for 18 h. The mixture was quenched with water
(50ml) and extracted with CH,Cl, (100ml x 2). The combined organic layers were
25 dried (Na,S0O,), filtered and concentrated to give NCbz-oxime (0.102g, 97%) which
was hydrogenated to afford the crude product Example 55 using a procedure
similar to the preparation of Example 43a and Example 43b from Compound 48,
except that the reaction was carried out in a H, balloon atmosphere at RT instead of



of Exanple 49 from Conpound 46. Electrospray M5 [ M+tl]+ 504.1 for the
Exanpl e 54. Exanple 55 NOCH3 CF3 HN Ph /O CF3 20 To a solution of
Conmpound WO @3@5184¢, 0. 173mmol, 1 equiv) in dry pyridine (Iaiysoaasoadded
met hoxyl am ne hydrochl oride (0.058g, 0._69mmvl, 4equiv) and the reaction

m xture was stirred 23C for 18 h. The TrXture was quenched with water
(50mM ) and extracted with CH2Cl 2 (100m x 2). The conbi ned organic | ayers
were 25 dried (Na2SO4), filtered and concentrated to gi ve NCbz- oxi ne

(0. 102g, agaoe sheket lat 4Qasi. hhe oyeeapreductovas puritied hi colurae chraaaiegraphynp e
55 usi ngo@erFBIB 491 BigA¢: ﬁéxérﬂegttB%h fBF® EXafi p1e55°{0. G839, H ¥ae @RS R l_grm' e
43b fro ou except e reaction was carried out in a

bal | oon HHefd a1t RT instead of WD 03/051840 PCT/ US02/ 40203 -72 a parr
shaker at 40pS|. The crude producExiapléd 6641 £¢d BBbcol umm chr omat ogr aphy
over Biotage (4:1, AEt OAc: hexane) To atford Example 55 (0.063g, 79%,

El ectrospray M | + 475. 1. Exanpl es 56a an 0 O NH-NH CF3 CF3
HN O HN.O Ph CF3 P C}?\' 5 Exanpl.e 56a Exanpl.e/56 i Co2Me

(Et O) 2P( O) CH2CO2Me 3 Comyband 47 NaH, THE (98% CbzN & Conmpound 51 To a
suspensi on of NaH (1. 8g, S [ ml) at 0OC 10
under N2, nethyl dN was added. The
mxture was stirreg”at" et ofes Conpound 47
(8.6 14.8mol) in THE ( was all owed to warm

Onl) was added. The m xtur

to RT and Example 56a Example 56b
Step 1:
A CO,Me
(Et0),P(0)CH,CO,Me CF,
Compound 47 NaH, THF -
(98%) 270 CF,
Compound 51

To a suspension of NaH (1.8g, 44.5mmol, 60% in oil) in THF (200ml) at 0°C

10 under N, methyl diethylphosphonoacetate (8.2ml, 44.5mm§>l) was added. The
mixture was stirred at 0°C for 15 min and a solution of ketone Compound 47 (8.6g,
14.8mol) in THF (50ml) was added. The mixture was allowed to warm to RT and
stirred for 1 h before it was quenched with saturated NH4Ci solution. Water and
EtOAc were added to the mixture. Layers were separated and the aqueous layer

15 was extracted with EtOAc (200ml x 2). The combined organic layers were dried
(MgSO,) and filtered. Solvents were removed in vacuum and purification by column
chromatography [hexane-EtOAc; 4:1 (v/v)] gave unsaturated ester Compound 51
(9.2g, 98%) as colorless oil. Electrospray MS [M+1]"=636.1.

Step 2:
CO,Me
O,N 2
MeNO, 2 CF4
"BuyNF, THF
Compound 51 ———= cphzN e
(50%) “ CF3

20 Compound 52

A mixture of unsaturated ester Compound 51 (9.2g, 14.5mmol) and
tetrabutylammonium fluoride (145ml, 1.0M in THF) in CH3NO. were heated to reflux
for 2 h. The mixture was cooled to RT and quenched with saturated NH4Cl solution.
Water and EtOAc were added to the mixture. Layers were separated and the

25 aqueous layer was extracted with EtOAc (X2). The combined organic layers were
dried (MgSO,) and filtered. Solvents were removed in vacuum and purification by



stirred for 1 h before it was quenched with saturated NH4Cl solution. Water
and EtOAc were added to the m xture. Layers were separated and the agueous
| ayer 15 wasos@sigsacted with Et OAc (200m x 2). The conbi nedTovwaniws3| ayer s
were dried (MgSO4) and filtered. Sol vn? ts were renoved in vacuum and
purification by colum chromat ography ?hexane- Et OAc, 4:1 (v/v)] gave
unsaturated ester Conpound 51 (9. 2g 98% as coI orI ess oil. Electrospray
M5 [ MH1] +=636. 1. Step 2: 2N CO2Me und 51 Bu ~50 F, THF
CbzN . ocmrcns:hrczmatograpbwﬁaﬁm@e%eﬂomﬁ & mt(\é/VHfga)/ﬁéBEu@?a& pelag3tkenecompound
51 (9. 2 4. 1k 4ZTPAL cABfess BliT TuminLomEBRItBAiithHd simé SbNeht s%st@M gé\/éf HF)

quenched wmrﬁér%s&@egé ERDESITHITBOUI Th(5. 9et BF) BRGOISTIGAS QlrdeatR—Yo | he

m xture MBgNe1g 2@n0e1 separ at ed and the 25 aqueous |ayer was extracted with

Et OA )%3 §The conbi ned organic layers were dried (MgSX) and filtered.

Sol vént s renoved i n vacuum and purification by WO 03/051840

PCT/ USOZ/ 40208 mix{tise 06 Qampound i Ggta Fh§2mheot preecatelytio amownt Df B @) gave

the |ess 0 tion
(28% 8h BfSGdda I:a%hg@e(aqogﬁt SRENEPRE (R ISRl WYt

W th the same SO ave s er rr{)ound 52
(5 19, measn@o?@rrrmggogﬁnator@teiq p@s:;yﬁavg T wm<tu%v\@81ﬂlteseds hsgugh A

g‘nng: gogé)amandmg?gﬁ ;E)F/gﬁ@h WereFEMbJed M \fa%fu@hﬂd IVQ@W’M@‘ ?Afgg)(gd) bfe (20%
shakién i %a'ﬁ%lspbrﬁﬁd?‘ﬂ@ﬁﬁ%? ga?ig%@géga g@%@ﬁﬂoﬁj’ h%llrg: H%GQQE'}W ql¥\etered
thr ?Ugh [h@xméins@fpnﬁpéndleg ar‘(d/ve)p%mkeSS etz isermer Esample &6auas whitg rfcyanat

m xt ure a O ration
by HPLC Bersthy b QuP BB L B dgls R g Yk s oy R "o
i somer Eyavepthe réeze pelanftoneertExamplebéh pscwporigssivl. [leciresgay MS Cont i nuous
el ution 41:]”50':1 panme sol vent system gave the nore polar isoner Exanple

56b as co less oil. Electrospray Ms_ [M+1]+=501.1. 15 Exanple 57 0 O
crF3 15 Example 57
0O

HN
Ph

Y

To a solution of ethyl prdpiolate (0.27mi, 2.69mmol) in THF (10ml) at -78°C
under Ny, t-butyllithium (1.6ml, 2.69mmol, 1.7M in pentane) was added. The
mixture was stirred at -78°C for 10 min and a solution of Compound 47 (519mg,

20  0.90mmol) in THF (5ml) was added. The mixture was stirred at -78°C for 1 h, then
quenched with HOAc at —-78°C. Water and EtOAc were added to the mixture.
Layers were separated and the aqueous layer was extracted with EtOAc (200ml x
2). The combined organic layers were dried (MgSO4) and filtered. Solvents were
removed in vacuum and purification by column chromatography [hexane-EtOAc, 4:1

25  (v/v)] gave a colorless oil. The oil was dissolved in EtOH and a catalytic amount of
palladium (10% on carbon) was added. The mixture was shaken in a Parr
hydrogenator at 45 psi overnight. The mixture was filtered through a pad of Celite
and solvents were removed in vacuum to give a colorless oil. The oil was dissolved
in toluene and catalytic amount of p-TsOH was added. The mixture was heat to

30 reflux overnight. After being cooled to RT, the mixture was quenched with saturated
NaHCO; solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed



HN Ph CF3 To a solution of ethyl propiolate (0.27m, 2.69mmol) in THE (1
OrM) at -78C wunder N2, t-butyllithium(l.6m, 2.69mvl, 1.7Min pentane)
was addedwOlis@sissdxture was stirred at -78C for 10 m n andca/esekueiosn of
Conpound 47 (519ng, 20 0.90mmol) in THE (5nml) was added. The m xture was
stirred at -78C for 1 h, then quenched with HOAc at -78C. Water and Et OAc
were added to the m xture. Layers were separated and the aqueous | ayer was

extracted with Et CAc (200nl x_ _2). The_conbined or }ﬁ aly S e dried
( MySO4) lrampwnntt@gy@asuxtuéenpéEmmleﬁzﬁoﬁf@H5Tha§§g&I Sy p%ﬁﬁ’%ﬁa QRion by

col umgYIATRHAEHARRAdoREARIORERBGIS, 3 22(5/v6]\@a&/)e]th9aese P

The oil | ved i'n tlc +D di um (10% on
car bon) E\?Sé!in‘g 6%‘1%9 rﬂ""ﬁ’h?%@?%ﬂ%gﬁ ’fFPS&r%F’g ['ﬁyh]r ogé%gt or at 450 psi
over ni ghlontniﬁb@usmemwha/vmme‘ sdmersetlenhspstgm gayatheofoBe potas majndissoiarent s

Lol un EXAT Rl ST 1O Y B TR B e Bornr PRI IAITSREREES Noar 10

30 reflux overnight. After being coolkxfmpleR§8 the ni xture was quenched
with saturated NaHCO3 sol ution® er and Et OAc were added to the m xture.
Layers were separated and the a s layer was extracted with Et OAc
(250nmL x 2). The conbi ned orgalic /| ayers re dried (MgSO4) and filtered.
Sol vents were renoved WO 03/ 051 PCT/ USQ2/ 40203 -74 in vacuumto give a
m xture of Exanple 57a and 57bpgs col orl @ oi . Separation by colum

chr omat ogr aphy [ hexane- et her, JP & Jaye e | ess pol ar m nor i soner
Exanpl e 57a (67ng, 15% as V\Imte1 f oam [El ect r §pray M5 [ M+1] +=502. 1.

Conti nuous elution with the same_sol vent zalstem ave the nore pP’\éS%r maj or
sorer S Exae e sakbor EEMARAT A ama.J 2o )i BeF e e

[ MFL] += @%eFNz ERRIMR b%(ﬁﬁn&hy@l%.dem %Dﬂ@hﬁ@l al .ol mtmm) whs Exanpl e

oy 2br ateg e bbbt ETroRE 856 ol h AERTE A SR W The

M xt ur e agdeds tTHe eiktate w8 Etifred at {7820 doICHBI befdd quenc:tmmitr) satusateddded.
Th st f t ted

T I e RGP 1 RS et r 1
separ at s¢parated lae\datqaeamteoua)}@yerm extracied adthiEQAE(1ONI(x1Bb rﬂ_ h& 2). The
conbi ned anaany ordANE ISy rs Werdbtigd (IYBEH andtiteted.t SbR@ntsSRLKERInfoVET €

renoved
15 in vacuum and purification by column chromatography [hexane-ether, 3:1 (v/v)] gave

Example 58 (92mg, 78%) as colorless oil. Electrospray MS [M+1]"=530.1.
' Example 59

CFj

CF3

Example 59 (75%) was prepared from Example 57b in a manner similar to
20 that used to prepare Example 58 from Example 57a. Electrospray MS
[M+1]"=530.1.

Examples 60a and 60b

CF3

Example 60a Example 60b
25



15 in vacuum and purification by colum chromatography [hexane-ether, 3:1
(v/iv)] gave Exanple 58 (92ng, 78% as colorless oil. Electrospray M

[ M-1] +=53Wales/osidanpl e 59 0 O CF3  HN Ph CF3 Exanpl e 59 (Pta%soeasopr epar ed
from Exanple 57b in a manner simlar t? 20 that used to prepare Exanple 58
from Exanpl e 57a. El ectrospray M +=530. 1. Exanpl es 60a and 60b HNC
HNC AcHN CF3 AcHN,, O CF3 HN HN Ph O CF3 Ph CF3 Exanpl e 60a Exanpl e 60b
25 WD 03/051840 PCT/US02/ 40203 -75- Step 1. OH 1. Boc20 CH2Cl 2 H2N O CF3
Conmpounc®!8B 1conpound 53 2. 1 Mag. LiOH THE ChzN Ph O/ CF3 To a sol ution
of Conpound 48 (0.5g, O0.77mmol, 1 equivVv) pe2 (30m) was added di
tert-butyl dicarbonate ((BoeszHiClESQmml 2'@ '

(0.0359, @Qoaipundhs O—3Fequtv)—and—the reactfonym xt ure V"aSCE&FErrﬁp‘s t 23C
for 18 h. The reaction RitMag 6iQMagHEhen f Cbt thra t pa

silica using (1:1 hexane: Et OAc) and concenpy tedim waug o af ford
di Boc- hydantoin (0.59g, 90% . The di Boc-hydantoin }(0.59g, O0.7mmol, 1lequivV)

Boqui v vas. JBSOIRD diemiannit4s (ga b T rfel el Ty €50k o
E?totg\r at avhsigddéé HiEs!-baty! didddwnate {187 gehoOnunohi2daguiv) fakewesk by &MAR wi th
o eé(agjr%’déonce rﬁm\% ‘%Pﬁ’f’écﬁlﬁ% MY feéegaﬁmﬁtgﬁ%@va%rét%og 4NE2BQ0) 18

ra ‘ed I've crud whi ch mas used
in the rexThesaectioonminturigoyas filtared dhrouigba slaert pat & Sﬂlca using (1:1

hexane:EtOAc) and concentrated in vacuo to afford diBoc-hydantoin (0.59g, 90%).
The diBoc-hydantoin (0.59g, 0.7mmol, 1equiv) was dissolved in THF (30ml) and 1M
aq. LiOH solution (5.56ml, 5.56mmol, 8equiv) was added. The reaction mixture was

10  stirred at 23°C for 18 h. Saturated agq. NaHCO; was added to the reaction mixture
and extracted with EtOAc (100ml x 3). The combined organic layers were dried
(Na,S0y), filtered and concentrated to give crude Compound 53 (0.52g) which was
used in the next reaction without further purification.

Step 2:

15 To a mixture of crude Compound 53 (0.52g) in pyridine (3ml) and THF (2ml)
at 0°C was added acetyl! chloride (0.072ml, 1mmol, 1.2equiv) and the reaction
mixture was warmed to 23°C and stirred for 18 h. The reaction mixture was then
concentrated and purified by column chromatography over Biotage (5:95,
MeOH:EtOAc) to afford a yellow oil of N-acelyated product (0.31g, 0.456mmol,

20  1equiv.) which was dissolved in THF (10ml). A 2M solution of CH3NHz in THF
(2.3ml, 4.6mmol, 10equiv) was added and the reaction mixture was stirred at 23°C
for 18 h. The mixture was diluted with EtOAc (100ml) and washed with saturated
aq. NaHCO3 (100ml). The organic layer was were dried (Na2SOy), filtered and
concentrated to give crude NCbz-amide which was hydrogenated to afford the

25  mixture of two isomers Example 60a and 60b using a procedure similar to the
preparation of Example 43a and Example 43b from Compound 48. The mixture of
two products was separated on HPLC “ChiralPak AD column” using (1:9,
IPA:hexane) to afford the more polar isomer pure Example 60a, Electrospray MS
[M+1]"=546.1 and less polar isomer pure Example 60b, Electrospray MS

30 [M+1]'=546.1.




15 To a m xture of crude Conpound 53 (0.52g) in pyridine (3m) and THE
(2mL) at OC was added acetyl chloride (0.072mL, 1 mmol, 1.2equiv) and the
reacti on waostodrsgowas warnmed to 23C and stirred for 18 h. PlT@US0R@E0B ON

m xture was then concentrated and pur|7f ed by col um chromat ography over
Bi otage (5:95, MOH EtQAc) to afford a yeI | ow oil of N acelyated product
(0.31g, 0.456mmol, 20 |lequiv.) which was dissolved in THE (10m ). A 2M
solution of CH3NH2 in THE (2.3m, 4. E%I o l]ﬁeqw v) was added and the
reaction mxture was stirred at 23C T The mixture was diluted with
Et OAc (100m ) and washed with salgniljw ed ag. NaHCG3 (100m ). The organic

| ayer was were dried (Na2SO4), ered andCFxoncentrated to give crude
NCbz- am de whi ch was hydrogenat edt oy af f ordythe 25 m xture of two isoners
Exanpl e 60a and 60b using a pro i m to the preparation of

Exanpl e 43a and Exanpl e 43b fromye0 AG” m xture of two products
was separ at ed on HPLC " Chi ral Pak AD coI "using (1:9, |PA hexane) to

afford-the m) oI ar. j.soner I

[Mes) +-546. 1 EXaRIREE LERE promafhl roff EXamali o3 ufb 1 Bibest simiax tg

[CF Mérl ]L ﬂxsspaapamm«sosxm|mnwsm/emﬁem cwpmﬁebmuw?a s«vétﬂr@n 50
e procedure

sim Ié;r EPaﬂ?ﬁorﬁé?Q@é\}ﬁgﬁré‘é‘@i%Q@ﬁWQcé EOa anglg}éoﬁn 3%%&%u2d 48, but

usi ng a sol ut E('ﬁﬁtr@pmymﬁm "FB5M i n 1, 4-di oxane) in place of CH3NH

solution (2Min THF). E ectrospra%+ =532. 1. Exanple 62 NH2 H2N

CF3 HN Ph CF3 Step 1: OH 1. Boc H2N L- O CF3 Conpound 43a

Conpound 54 2. 1 Maq. LICH TN HN\P& CF:%;F3

HN o
PR” CF3

Step 1:

Cl)f
H,N
1. Boc,0, CH,Cly a0 OFs
Compound 43a - Compound 54
2. 1M aq. LiOH, THF HNS - o
Ph” CF3
10

Compound 54 was prepared from Example 43a using the procedure similar
to the preparation of Compound 53 from Compound 48. Compound 54 was used
in the next reaction without further purification.

Step 2.

BOCZO BocHN

Compound 54
THF, sat. NaHCO; i) \'/@ Compound 55
15 :

To a mixture of Compound 54 (0.5g, 1.02mmol, 1equiv) in THF (30ml) was
added sat. aq. NaHCOj; followed by di tert-butyl dicarbonate (0.58g, 2.65mmol,
2.6equiv). The reaction mixture was stirred at 23°C for 18 h. The mixture was
cooled to 0°C and 10% aq. citric acid (20ml) was added and the resuiting mixture

20 was extracted with EtOAc (100ml x 3). The combined organic layers were dried
(NazS0,), filtered and concentrated to give crude Compound 55 (0.93g) which was
used in the next reaction without further purification. '




10 Conpound 54 was prepared from Exanpl e 43a using the procedure simlar
to the preparation of Conpound 53 from Conpound 48. Conpound 54 was used
in the newo w@ac4don without further purification. Step 2:pciHISOB@e®d® BocHN
CF3 Conpound 54 THF, sat. NaHCGB8 HN Cefpound 55 Ph 0 CF3 15 To a mixture
of Conmpound 54 (0.5g, 1.02mml, | equiv) in THE (30m) was added sat. aq.
NaHCO3 fol | owed by di Pert-butyl dicarbonate (0.58g, 2.65mmvl, 2.6equivV).
The reacgjQm.m xture was stirred at 23C for 18 h. The m xture was cool ed
to 0C anﬁ—%g‘é/'oaq. citric acid (20m ) was added and the resulting mxture 20
was extract edl fvatsolwioDref Ceoguound 55 (0B3g, ¢ Gbimel] 1exqghniic OHRR © 56 €
dried ( i enL L a Vest nd 5
(0. 93g) %??%@E'Eh&%@_%ﬁ%ﬁﬁﬁ% B POl e R B R (ere Pyt on.
WO 03/ 051:888UIMETAED 2P 0p08.5M $olutign gf aBnmTbizdnsiofdidxameof31Gnhound 55
(0.93g, 15.33mmdl, 10861V MV ad i ;
4. 72mmol o dequy) f?flo)v/yeds%d@gg%%%j 4 ié‘%'b? ﬁg&@%ﬂ%tﬁ}%ﬁo@? %f%r 15
mn, 0.5k Sol 03 'GACHEN DTHAT Wastuenshad avkhwales {180 anciodmsiedmith,
gﬁqw v) B@A@Sinibo3) HEne eamtblgwm @ﬂ_g;&?lﬂl@y@fsd/vértgo%ﬁé%ﬂ(l@é sf@{), fa%tq:eg%rndt ﬁ8 h.
e rea r Wi . r and extracted w
Ft Onc (?&&%Pnﬁé% L BLRRIAErEs roefPa Py OlBR chesaetselsorm
filteredigipge JoHt8at FaNddeOrhEtQA® aifardudBomamige Hidredabissvemin
chr qpat f i > 1889, , ’ to afford
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(6rml) wdesaeyed e 28he andadirieshiomah.ullbe reagtionawas quenchiteanedullt with ed f or
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di | ut ed PO 2. (100 ). - Th ;
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Example 63

Example 63 was prepared from Example 62 using the procedure similar to
20  the preparation of Example 14 from Example 13 and using cyclopropy! acid
chloride in place of propiony! chloride and also using DIEA (1.3equiv).
Electrospray MS [M+1]"=558.1.

Example 64

O%i‘z

HN ,‘\\‘\O CF3
Ph” CF3
25 Example 64 was prepared from Example 62 using the procedure similar to

the preparation of Example 14 from Example 13 and using t-butyl chloride in place
of propionyl chloride.

.Electrospray MS [M+1]*=574.1.



HN LO CF3 HN Ph 0 CF3 Exanple 63 was prepared from Exanple 62 using the
procedure simlar to 20 the preparation of Exanple 14 from Exanple 13 and
usi ng cycwapisgpsyd4oaci d chloride in place of propionyl chlirridge2acsal so
using DI EA (1.3equiv). Electrospray [ Mr1] +=558. 1. Exanmple 64 O NH2 HN
LOCF3 HN Ph - CF3 25 Exanple 64 waS' Prepared from Exanple 62 using the
procedure simlar to the preparation of Exanple 14 from Exanple 13 and
using t-butyl chloride in place of propionyl chloride. . Electrospray M
[ MF1] +=574. 1. WO 03/ 051840 PCT/ USOExammle 65 78 Exanple 65 OH O Z-TI N -12
HN CF3 HN 3 Ph CF Step-1: HOQz ~N2 CdO,-T, HN O CF3 Exanpl e
62 O HN O Conmpound 56 i-Pr2EtN, 2C1 2 Ph CF 3 5 Conpound 56 was prepared
from Exanpl e 62 using the proc urelelim'Iar to the preparation of Exanple
14 from Exanpl e 13 but using adtlox etyIC hl oride in place of propionyl
chl oride. The crude Conpound 56 used i the next reaction wthout

further purification. Step 2: H
Step-1:
- OCOCH3
1
ooy ~=0  CF;
o
Example 62 i) \,/©\ Compound 56
i-PrzEtN, CH20|2
5 Compound 56 was prepared from Example 62 using the procedure similar

to the preparation of Example 14 from Example 13 but using acetoxyacetyl chloride
in place of propionyl chloride. The crude Compound 56 was used in the next
reaction without further purification.

Step 2: _

10 .= The crude Compound 56 was dissolved in MeOH (5ml), KHCO3; (3equiv)
was added and the reaction mixture was stirred at 23°C for 18 h. The reaction
mixture was concentrated and purified by column chromatography over Biotage
(10:90, MeOH:EtOAc) to afford the desired product Example 65, Electrospray MS
[M+1]"=548.1.

15 Example 66

o) 2
HN ,.\\I\Qo CF3
Ph” " CF,
Example 66 was prepared from Example 62 using the procedure similar to
the greparation of Example 14 from Example 13 and using CHzSO,Cl in place of

propionyl chloride.
20 Electrospray MS [M+1]"=568.1 for the Example 66.



10 The crude Conpound 56 was dissolved in MeOH (5m ), KHCO3 (3equiv) was
added and the reaction m xture was stirred at 23C for 18 h. The reaction

m Xt ure wa® @@icaEnt rated and purified by col utm chr omat ogrraqaySoomeo3 Bi ot age
(10:90, MeOH EtOAc) to afford the desiyed product Exanple 65, Electrospray
M5 [ M+1l] +=548.1. 15 Exanple 66 S%O 2 0 CF3 OHN' L HN Ph CF3 Exanple
66 was prepared from Exanple 62 using the procedure simlar to the

, reparation of Exanple 14 from Exappl e ]IS d using CH3SQ2Cl in place of
propi onyl chloride. 20 E ectrospra&@@-ﬂ—@%ﬁ]n+=568. 1 for the Exanple 66. WD
03/ 051840 PCT/ US02/ 40203 -79/Exanple 67 ~SO NH2 OHN CF3 HN Ph CF3 a
Exanpl e 67 was prepared from Exalf entp2 using the procedure simlar to the
preparation of Exanple 14 from ¢ 13 usi ng cycl opropyl sul fonyl 5
chloride in place of propionyl chl ide. E eétrospray M5 [ M+1] +=594. 1.
Exanmple 68 F3C .. ONH2 OHN O Exanpl e 68 was prepared from
Exanpl e 62 using the procedure EN i ap ta e preparation of Exanple 14
from Exanpl e 13 but. using trifl Jdbr ofret hinestl fehi ¢ 10 anhydride in place
of propionyl chloride. Electrospray Ms [M+l | +=622.1 for the Exanple 68.
Exanpl e 69 NExample 67 was prepared from Example 62 using the procedure similar to

the preparation of Example 14 from Example 13 but using cyclopropylshlfonyl
5 chioride in place of propionyl chloride. Electrospray MS IM+1]"=594.1.

Example 68
FsC. .0 ‘

S” NH
ol 2
HN, g CF3
i)
phe O\|/©\CF3
Example 68 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 but using trifluoromethanesulfonic

10  anhydride in place of propionyl chloride.
Electrospray MS [M+1]"=622.1 for the Example 68.

I
o

Example 69
Z N
N ! O
NH,

HN, Wq  CF,
Ph” CF,
Example 69 was prepared from Example 62 using the procedure similar to
15  the preparation of Example 14 from Example 13 and using nicotinoyl chloride in
place of propionyl chloride.

Electrospray MS [M+1]'=595.1 for the Example 69.
Examples 70a and 70b

OH

OH
HoN,,. CF3 HoN lT CF3
HN o AN g
ph” CF,4 Ph™ ~ CF3

20 Example 70a Example 70b



\' I ONH2 HN O CF3 HN Ph O CF3 Exanple 69 was prepared from Exanple 62
using the procedure simlar to 15 the preparation of Exanple 14 from
Exanpl e 1®&oassudng ni coti noyl chloride in place of promamysozaddosri de.
El ectrospray M5 [ M+1l] +=595.1 for the BE88aple 69. Exanples 70a and 70b OH
OH H2N,,, CF3 H2N ~ CF3 HN Ph /O CF3 Ph ACF3 20 Exanple 70a Exanple 70b
WO 03/ 051840 PCT/ US02/ 40203 -80- Step 1: Ove TMSCH2N2 BocHN O CF3
Conmpoundsfsy Conpound 57 tol uene, CbzN MeOH Ph /O CF3 To a m xture of
Conpoun 49, 5.52nmol, 1 equiv), toluemge(46m ) and MOH (18ml) at 0OC
was added TMSCH2N2 (2M sol ution in hgxaRe, 3. 8mige. 5 27. 6mmol , 5equiv) and
the resulting s@oH%gﬁﬂs\yasTé"??'F‘aNed at 0 r030 ni A. T:&e reaction mxture
was then concentrated and Ryrifi ed bycgQl U At ograpiy c?\/er_ Bi ot age
(2:1, hexane: EtQAc) to gi vq/leéqrfpound 57,018 4498 I:St ep 2. 0 ~~-0OCH
HN CF3 BocHN CF3 CH3MyBr Conpound 57 CbzN \ ¢bzN Yd“®h CF3 Ph /O CF3

caur vy in dry SEEPRURRT GomPoanglaS Ld sbenlerequhidiets (i ane |
n- but yl eMe€H (Bralat 0°C veasmadded ZMBCHIN. (2M aolitibhén hegahd,i 18)8sbl ut i on was
stiried g 6HmbobedQivilaAd tHE FedUf SQ06EM Wald Kirtdat 0°C for 30 min. The

reaction mixture was then concentrated and purified by column chromatography

over Biotage (2:1, hexane:EtOAc) to give Compound 57 (1.8g, 44%).

Step 2:
CH3MgBr FFs
Compound 57
CF;
Compound 58 Compound 59
10 To a mixture of Compound 57 (1g, 1.35mmol, 1equiv) in dry THF (18ml) at

0°C was added CH3MgBr (1M solution in n-butylether, 3.24ml, 3.24mmol, 2.4equiv.)
and the resulting solution was stirred at 0°C for 30 min. The reaction mixture was
then warmed to 23°C and stirred for 18 h. The reaction was quenched with
saturated ag. NaHCO3; (100ml) and extracted with EtOAc (200ml). The organic

15 layer was separated, dried (Na;SQ,), filtered and concentrated. The mixture was
purified by column chromatography over Biotage (2:1, hexane:EtOAc) to give more
polar Compound 58 (0.52g, 56%) and less polar Compound 59 (0.31g, 34%).
Step 3:

Compound 59 was deprotected with TFA using the procedure described in

20 the preparation of Example 62. The resulting NCbz-aminoalcohol compound was
hydrogenated to afford the mixture of two isomers Example 70a and 70b using a
procedure similar to the preparation of Examples 43a and 43b from Compound 48.
The mixture of two products was separated on HPLC “ChiralCel OD column” using
(1:9, IPA:hexane) to afford less polar isomer Example 70a, Electrospray MS [M+1]"

25  505.1, and more polar isomer Example 70b, Electrospray MS [M+1]" 505.1.



then warnmed to 23C and stirred for 18 h. The reaction was quenched wth
saturated aq. NaHCO3 (100m ) and extracted with Et OAc (200m.). The organic
15 |l ayer wasosgapanat ed, dried (Na2SO4), filtered and conceatmwesoedo203he

m xture was purified by colum chroma8dgraphy over Biotage (2:1,

hexane: Et OAc) to give nore polar Conpound 58 (0.52g, 56% and |ess pol ar
Compound 59 (0.31g, 34%. Step 3: Conpound 59 was deprotected with TFA

usi ng the procedure described in ZkidmhpieeT€par ati on of Exanple 62. The
resul ting NCbz-am noal cohol conmgound hydrogenated to afford the

m xture of two isoners Exanple 7Q\a‘cand 70b using a procedure simlar to

t he preparation of Exanpl es 43aH®Rnd b frgm Conpound 48. The m xture of
two products was separated on HPLEN!Chiral QD col um™" using (1:9,

| PA: hexane) to afford | ess pol i sonmer ppl e 70a, El ectrospray Ms [ MH1] +
25 505.1, and nore polar isoner : e r El ectrospray M5 [ M+1l] + 505. 1.
WO 03/ 051840 PCT/ US02/ 40203 - 81N Exanplfe 7 &FsO HN CF3  HN Ph CF3
Compound 58 was hydrogenated to a m xture of desired products Exanple 71 a
and 71 b usi ngompowuk8meashydrogenatedithe midépreer eft desiredf producis| Bsample and

43b 5 fy q;g;i?él WAt %e@‘ﬁa |

chromat o apﬁg over %tpar&:)é Mlﬂg&gtgb\é&sﬁéﬁﬁﬁﬁ or B%r‘{egfgggﬂggoalrjm

i somsr ArfpP@pprad @ea—?‘ﬁdﬁtﬂ%{@ Qibwparagucts svasipyifieddey 0lHBYe pol ar

i soner ExaBhidto rééhy oﬁbesﬁdtggé)r(w N&M@EIGAE)% éﬂor@wfell@@ acaar BBfhef2b o

?ngNSE egimplgc%?qfr EWHQSBWJ %5%1] 35%3’] d pure more po%r |somer2IEaxamp5’r<1,?I ©
71b, Electrospray MS [M+1]" 531.1.

Examples 72a and 72b
O

. CF3 H'\?\\ CFs
HN o
CFs Ph” CF
10

Example 72a : Example 72b
Step 1: '

Q
Triphosgene \?'O
'PrNEt, CH,Cl,

0 CF3
Compound 53
ChbzN-¢
K CF3
Compound 60
To a solution of crude Compound 53 (19g) in CH2Cl; (300ml) at RT, DIEA
15 (15ml, 0.087mol) was added, followed by triphosgene (4.34g, 0.015mol). The
mixture was stirred at RT for 18 h and was filtered through a pad of silica. Solvents
were removed in vacuum to give crude Compound 60 as yellow oil which was used
in the next reaction without further purifications.

Step 2:

Compound 60
CF;

Compound 61

To the crude Compound 60 in THF (200ml) at 0°C, LiBH,4 (1.26g, 0.058mol)
was added in small portions. The mixture was stirred at RT for 18 h before

20



Compound 53 'PrNEt, CH2Cl2 CbzN i CF3 Conpound 60 To a sol ution of crude
Conpound 53 (19g) in CH2CI2 (300ml) at RT, DIEA 15 (15m, 0.087nol) was
added, fowWoowmdidey triphosgene (4.34g, 0.015nmol). The m @avesoeas0stirred
at RT for 18 h and was filtered througig2a pad of silica. Solvents were
renmoved in vacuumto give crude Conpound 60 as yellow oil which was used

In the next reaction without further purifications. nge{p,) 2: Li BHgl; GIH'I?O e
BocHN i wi ORIy 86188 Y7 Bt AR+ d

crude goghlg&ﬁcr?cli g@%#ﬂ?;momﬂgaé OC,@Q.WIiig{BHZELl :iEZC%gC 8%%@?%?;51 was added
' sral | RN bAYCTSHErS SSRAIAEARE 19 FAeROUS IakeT WaP CxEaRiascriEh G1OAS

03/ 0518401 0BGI2)JSTRE £0/{kined BRyatieRyBrNderd thed AYST, FeniiitEles OSglR/gﬁ§- he

dded he.. ni xt L wer e separate
aqueous. (12b VL i PECUEIm i e RSl BY Selm! ShromataSeni e -gan ¢
| ayes wet@Aeird:ddv/iviusoe) Campdiind 61 ¢t2.95062%nd\erallpaewhite®y®®. i n vacuum

and puri &t ion by colum chronatography [hexane 5 EtOAc, 4:1 (v/v)] gave
Conpoun 2. 99, 62% overal|) as white foam Step 3: Oxalyl chloride
(4.2nt, O. 04841?6135\/ Glleride ¢da@mlo0 48malt was adflediso godutim of DMSIDE.8mi, CH2CI 2

30 ] -
bef ore ayseltion of - Comaouad ar (b enies BLAL jfﬁé&éﬁ%ﬁ%&z&é&%s 10
added. %hi"’ﬂ%‘f?? & %@g&ﬂ P? mp U'?@%1f(§r591 0-.Qt4meb in Qir&a(1808N) Was. 5m )
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0°C for 15 min and a solution of aldehyde in THF (100ml) was added. The cooling
bath was removed and the mixture was stirred at RT for 1 h. The reaction was
quenched with saturated NH,Cl solution. Water and EtOAc were added to the
20 mixture. Layers were separated and the aqueous layer was extracted with EtOAc
(200ml x 2). The combined organic layers were dried (MgSO0y,) and filtered.
Solvents were removed in vacuum and purification by column chromatography
[hexane-EtOAc, 4:1 (v/v)] gave an ester as white foam. The ester was dissolved in
EtOH (100ml) and a catalytic amount of palladium (1 .289, 10% on carbon) was
25 added. The mixture was shaken under H (50 psi) for 2 days. Catalytic amount of
Pd(OH)2 (20% on carbon) was then added to the mixture and the mixture was again
shaken under H; (50 psi) for 5 h. The mixture was filtered through a pad of Celite
and solvents were removed in vacuum to give a white foam. The foam was then
dissolved in CH,Cl (200ml) and TFA (8.9ml, 0.12mol) was added. The mixture was
30  stirred at RT for 18 h and was cooled at 0°C before it was neutralized with saturated
NaHCOj3 solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (200mi x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
in vacuum to give a yellow oil. The oil was dissolved in CH;OH (50ml) and a
35  catalytic amount of K,COj3 (166mg, 0.0012mol) was added. The mixture was
heated at 60°C for 2 h. After being cooled to RT, the mixture was filtered through a
pad of silica and solvents were removed in vacuum. Purification by column



guenched with saturated NHACI solution. Water and Et OAc were added to the
20 m xture. Layers were separated and the aqueous |ayer was extracted with
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filtered. Solvents were renoved in va@®m and purification by col um
chromat ography [hexane-EtQAc, 4:1 (v/v)] gave an ester as white foam The
ester was dissolved in EtOH (100m ) and a catal ytic anount of palladium
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[ hexane-i sopropanol, 95:5°(v/v)] gave the | ess polar major isonmer Exanple
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was quentzyers were dried (MgSOy), filtered and concentrated. The crude product purified by
15 column chromatography over Biotage (2:1, hexane:EtOAc) to afford the desired
product which was hydrogenated to afford the mixture of two isomers Example 73a
and 73b using a procedure similar to the preparation of Examples 43a and 43b
from Compound 48. The mixture of two products was separated on HPLC
“ChiralPak AD column” using (5:95, IPA:hexane) to afford pure less polar isomer
20 Example 73a and more polar isomer Example 73b.
Electrospray MS [M+1]"=503.1 for Example 73a.
- Electrospray MS [M+1]=503.1 for Example 73b.

Example 74
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25 Compound 61 (1.68g, 2.36mmol, 1equiv) was dissolved in CH,Cl, (50ml),

TFA (5.46ml, 70.9mmol, 30equiv) was added and the reaction mixture was stirred at
23°C for 2.5 h. The reaction was quenched carefully with sat. aq. NaHCO3 (150ml)
and diluted with CH>Cl> (100ml). The organic layer was separated, dried (Na,S0,),
filtered and concentrated to give crude amino-alcohol product (1.4g, 97%). The



with water (100m ) and extracted with EtOAc (100m x 3). The conbi ned
organic layers were dried (MgSO4), filtered and concentrated. The crude
product pwa @s4by 15 col unm chr omat ography over Bi ot age K(A/US02/40203
hexane: Et OAc) to afford the desired p#dduct which was hydrogenated to
afford the mxture of two isonmers Exanple 73a and 73b using a procedure
simlar to the preparation of Exanples 43a and 43b from Conpound 48. The
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of two isoners Exanple 74a and 74b EXaMBlex730 procedure sinmilar to the
preparation of Exanples 43a an® Niom Conpound 48. The mi xture of two
products was separated on HPLC /\(hi rjal Cel col um" using (1:9,
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Ph” " CFs

Compound 57 was converted to Compound 62 (72% vield over two steps)
using the PyBOP coupling followed by TFA deprotection procedures as described in
20  the preparation of Example 62 from Compound 55 but using Compound 57
(1equiv.) in place of ammonia and NH-Boc-glycine (2equiv.) in place of Compound
55.
Step 2:
Compound 62 (0.5g, 0.72mmol, 1equiv) was dissolved in MeOH (10ml) and
25 EtN (1ml, 7.2mmol, 10equiv) was added. The resulting mixture was heated at 23°C
for 18 h. The reaction mixture was then concentrated and purified by column
chromatography over Biotage (EtOAc) to give NCbz-diketopiperazine (0.33g) which
was hydrogenated to afford the mixture of two isomers Example 75a and 75b using
a procedure similar to the preparation of Examples 43a and 43b from Compound



HN Ph CF3 15 Step 1: NH2 0J Ow 1. PyBOP, W2EtN, HN O CF3 HOOCNHBoc
Conmpound 57 Conpound 62 2. TFA, CH2CI2 CbZN O / Ph CF3 Conpound 57 was
convert edwoond@smgound 62 (72% yield over two steps) usi nPAIMESIRWEOP
coupling followed by TFA deprotection f8%5cedures as described in 20 the
preparation of Exanple 62 from Conmpound 55 but using Conmpound 57 (lequiv.)
in place of anmmoni a and NH Boc-gl ycine (2equiv.) in place of Conpound 55.
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5.76mmol , 1 equiv.Ph’was hydrogenated using a pff oe€tyre ckar to the

pr epar atlon of Exanples 48a and 43b from Conpound 481 10 and the

hydr ogenat ed producéxé,%pfégkawas treated with 0’%%1&%'\‘}6@' ution in
Compound 51 (3.66g, 5.76mmol, 1equiv.) was hydrogenated using a

procedure similar to the preparation of Examples 43a and 43b from Compound 48

10  and the hydrogenated product (2.85g) was treated with CH3NH2 (2M solution in
CH3OH, 200ml) and stirred at 23°C for 18 h. The reaction mixture was then
concentrated and purified by column chromatography over Biotage (1:9,
MeOH:EtOAc) to give the mixture of two isomers Example 76a and 76b. The
mixture of two isomers was separated on HPLC “ChiralPak AD column” using (5:95,

15 IPA:hexane) to afford less polar isomer Example 76b, Electrospray MS [M+1]"
503.1, and more polar isomer Example 76a, Electrospray MS [M+1]* 503.1.

Example 77

Example 62 (0.07g, 0.133mmol, 1equiv) was dissolved in CH,Cl, (3ml) and
20 DIEA (0.03ml, 0.147mmol, 1.1equiv) was added followed by 4-methoxyphenyl
(pmb)-isocyanate (0.021ml, 0.147mmol, 1.1equiv) and the reaction mixture was
stirred at 23°C for 18 h. The reaction mixture was then concentrated and treated
with CH3CN (3ml) and water (1ml) and the mixture was cooled to 0°C. Ammonium
cerium nitrate (0.24g, 0.44mmol, 4equiv) was added and the reaction mixture was
25  stirred at 0°C for 45 min. The reaction was quenched with saturated aq. NaHCO3
(100ml) and extracted with EtOAc (200ml). The organic layer was separated, dried
(Na2SOy), filtered and concentrated. The mixture was purified by column



CH3OH, 200m ) and stirred at 23C for 18 h. The reaction m xture was then
concentrated and purified by colum chromat ography over Biotage (1:9,

MeOH: Et QAW @3wsgi4ve the mi xture of two i soners Exanpl e 76a@canadsoZBeeo3 The

m xture of two isonmers was separated o@®6HPLC " Chiral Pak AD col um" using
(5:95, 15 I PA hexane) to afford | ess polar isomer Exanple 76b, Electrospray
MS [ M1]+ 503.1, and nore polar isoner Exanple 76a, Electrospray M5 [ M+1l] +
503. 1. :
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Step 1: OH ONY

5 Example 78a Example 78b
Step 1:

Br/\/OH
Compound 48 -

K,CO3 ,DMF

CF,3

CF3

Compeund 63
In a flame dry 15ml RBF Compound 48 (0.25g, 0.385mmo!, 1equiv) in DMF
(1ml) was added to K,CO3; (0.106g, 0.77mmol, 2equiv) followed by 2-bromoethanol
10  (0.033ml, 0.46mmol, 1.2equiv) and the mixture was stirred for 2h at RT, then heated
to 50 °C for 6 h. The reaction was monitored by TLC (60/40 EtOAc/Hexane). The
reaction mixture was cooled to 0°C, quenched with H,0, diluted with EtOAc and
washed with brine. The organic layer was combined and dried over Na,SO;,, filtered
and concentrated. The reaction mixture was purified using Biotage using 2:3
15 EtOAc/Hexane to 3:2 EtOAc/Hexane to elute Compound 63 as a mixture of two
isomers (0.258g, 97%), Electrospray MS [M+1]" 694.1.
Step 2:
To a solution of Compound 63 (0.25g, 0.36mmol, 1equiv) in anhydrous
MeOH was added (5.5ml) 20% Pd(OH),/C (0.08g). The reaction mixture was
20 purged with N2 followed by H; and stirred for 18 h under H,. The reaction was
monitored by TLC (60/40 EtOAc/Hexane). The catalyst was filtered through a plug
of celite and the solution was concentrated to give crude product. The material was
subjected to flash chromatography using a Biotage (80:20 EtOAc/Hexane). The
isomers were separated to give Example 78a and Example 78b (0.13g, 63%).



Compound 48 K2C03 ,DVMF CbzN 1/i0 CF3 Conpound 63 In a flane dry 15nl RBF
Compound 48 (0.25g, 0.385mmol, lequiv) in DMV (1 m) was added to K2CO3
(0.106g, Wworsrmstd49 2equiv) foll owed by 2-bronpet hanol 10 KAO/OD3mA1203
0.46mmol , 1.2equiv) and the m xture wagystirred for 2h at RT, then heated
to 50 Cfor 6 h. The reaction was nonitored by TLC (60/40 Et QAc/ Hexane).
The reaction mxture was cooled to 0C, quenched with H2O diluted with

Et OAc and ' [ 1T I nd dried over
Ne2Sor. 11 1t or G oda) RS IR 1Y R, PGEkmbly 780 RS AR 05He Qm. fied using
Bi ot age usi ngEIECtBOs,rB’aEﬂ\@(EMHékaﬁﬁQ 1 dor3E zampiwné Bhidmate polardsamer)Conpound 63
as a mxture of two isoners (fy e 9§a/()and97§5trospray M5 [ Mr1] + 694. 1.
Step 2: To a solution of Conpo nmol, 1 equiv) in
anhydrous MeCOH was add@ﬂséé 5m) 20% Pd(06)~3§%(0 08g). The reaction

m xture was 20 purged w N2 foll owed by H2ngnd stirred for 18 h under
H2. The reaction was noAitored by TLC (60/40Q Et OAc/ Hexane). The catal yst
was filtered through a plug of celite and the solution was concentrated to
gi ve crude product. Qe terial was sudpje ?1 ed to flash chromat ography
using a Biotage (80: 207 EtQAg/ Hexane). The [ers were separated to give
Exanpl e 78a and ExanpHé~i8b (0. 13gF; 63% .H so 03/ 05184, PCT/ US02/ 40203 - 87
El ectrospray Ms [ M+1l] + 660.\1 for arrple 78a (\ ess pgdlar isomer);

El ectrospray M5 [ Mr1] +HNEO/ 1 § l e 78, Dre pollar isomer). Exanples
795 and 79b =SAO o=sz=0 AH-RH] OX N Y OHY eFSYW ©F8 ~ I HN,/i0 CF3
HN CF3 5 Exanple 79a )

5 Example 79a Example 79b
Step 1:
O:S\éo
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OH HN CFy
Compound 63
P PPHj;, DEAD y Compound 64
THF | CbzN—/, o CF;

N-(Boc)-methanesulfonamide (0.041g, 0.43mmol, 1.5equiv) was dissolved in

dry THF (1ml) and triphenyl phosphine (0.228g, 0.43mmol, 3equiv) was added. The

10  resulting solution was stirred under N, and a solution of .Compound 63 (0.2g,
0.29mmol, 1equiv) in THF followed by diethyl azodicarboxylate (DEAD) (0.12ml,
0.26mmol, 2.5equiv) were added. The reaction monitored by TLC (60/40 EtOAc/
Hexane). Upon completion, the reaction mixture was concentrated to give a yellow
oil which was subjected to flash chromatography using a Biotage (1:1

15 EtOAc/Hexane) to elute the product, Compound 64, as a mixture of two isomers
(0.24g, 95%), Electrospray MS [M+1]" 871.1.



OONS ~S.N,Boc Y OOH HN CF3 Compound 63 Conpound 64 PPH3, DEAD THE CbzN
T6 CF3 N-(Boc)-nethanesul fonam de (0.041g, 0.43mmol, 1.5equiv) was

di ssol vedwion3/odisgo THE (1 nl) and tri phenyl phosphine (0.22€g/UH24@080! ,
3equiv) was added. The 10 resulting sogaition was stirred under N2 and a
solution of Compound 63 (0.2g, 0.29mmol, lequiv) in THE fol | owed by

di et hyl azodi carboxylate (DEAD) (0.12m, 0.26mvol, 2.5equiv) were added.
The reacéti nmonitored by TLC (60/40 Et OAc/ Hexane). Upon conpletion, the
reacti on—%ig—k%ure was concentrated to give,a yellow oil which was subjected
to flash chronmatography using a Biotadge=$dp1 15 Et OAc/ Hexane) to elute the
product, Conpound 64, as a m xture of twweH soners (0.24g, 95%,

El ectrospray M5 [ M+1]+ 871.1. WO O /051§40 PCT/ USO02/ 40203 -88- Step: 2
0-5/0 %NH 4M HC /4w eicabiexddeN Co d 64 0 HN CF3 Compound 65 CbhzN O
6CF3 \ /Cdropaund®#ut romof —Conp®und =059, 0.29mol, lequiv) in dry

CH2Cl2 (I On) at OC was added 4M rn di oxafiE® (0 755m % 9mmol, 1
Cequiv). The 5 reaction was warned to\RT an&@;or%d’"%y ﬂf’L (60/ 40

Et OAc/ Hexane). Upon conpl etion theCp nched with water,
diluted with CH2Cl 2, washed with sat ted HCO3, "and dried over Na2SO™4
to give crude Conpound 65 as a mxtu of two isoners (0.2g, 89% . The

crude materi rd i t UH b | Y.
5 ectroopr ayal+|\95 %%luﬁﬁ: c%f%o@gfb\gﬁcﬂcg %Eﬁ% 0.28R¥nBL ﬁbawgm @%-CHLCI,

Conpound 161 5% Was SGRRRIM Litd i dIoRONR TS Ehne s, Deau ) 09
f ol | gnedchytigiRBivarie 1BRT 2. A8REored. BMDE ,(66RQUENDAC/Fleganepddpdon was
refl uxedcounrqlpg ior'1\l ?hef roerac%oﬁ’wé[shc?&encc%%ldev%tﬁ \(/)vafgrr’, dflﬁt%%ﬁm%ﬁ?&%?%gsﬁ% Wity and
saturated NaHCO3, and dried over Na,SO, to give crude Compound 65 as a
mixture of two isomers (0.2g, 89%). The crude material was carried forward without
any purification.
10 Electrospray MS [M+1]" 771.1 for Compound 65.
Step: 3
To a solution of Compound 65 (0.2g, 0.26mmol, 1equiv) in MeOH (5ml) was
added10% Pd/C followed by ammonium formate (0.082g, 1.3mmol, 5equiv). The
reaction was refluxed under N, for 3 h, then cooled to RT, filtered through celite, and
15  concentrated. The residue was dissolved in EtOAc, washed with NaHCO3 and dried
over Na,SQO,4. The crude material was subjected to prep plate chromatography.
Both of the isomers were isolated to give pure Example 79a and Example 79b
(0.06g, 36% total for both isomers).
Electrospray MS [M+1]" 637.1 for Example 79a (less polar isomer);

20 Electrospray MS [M+1]" 637.1 for Example 79b (more polar isomer).
Example 80

0
n_HN

CF,

To a solution of Example 62 (0.079g, 0.127mmol, 1equiv) in dry CH2Cl2 (1mi)
was added Ef3N (0.108ml, 0.76mmol, 6equiv). The reaction mixture was cooled to
25  0°C and stirred for 15 min. SO.Clz (0.011ml, 0.133mmol, 1.05equiv) was added
very slowly to the reaction over 5 min. The reaction stirred for 10 h and was



15 concentrated. The residue was dissolved in Et CAc, washed wi th NaHCO3 and
dried over Na2SO4. The crude material was subjected to prep plate

chr omat ogwapisysis4Bot h of the isoners were isolated to gi vequuse2icaspl e 79a
and Example 79b (0.06g, 36%total for.ghboth isonmers). Electrospray M5

[ MF1] + 637.1 for Exanple 79a (|l ess polar isoner); 20 El ectrospray Ms
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moni t or aleptfosnray MS {MEIbre?ElisoH) . The reaction nixture was diluted with
Et OAg, washed with NaHCC3, and dried Bxample3304. The crude product was
subjected to prep plate chromat ognaphy to 1solate Exanple 80 (0.015g, 20%,
El ectrospray M5 [ M+1l]+ 552.1.. 5 arrple 81 H Il NILLL -ONCF3 HN,,,/O ~
CF3 Step 1: H2ZN O H2N CF3 CbhzN C npound_66a and 66b CF3 Conpounds 66a

and 66b were prepared from Conp 48 usi ﬁEﬁa 10 procedure simlar to the
preparation of Exanple 62 from | e 43

g O CFs3
=0
HzN CF;

CbzN—/ O\(@\ Compound 66a and 66b
s CF3

Compounds 66a and 66b were prepared from Compound 48 using a
10  procedure similar to the preparation of Example 62 from Example 43a.

Step 2:

H,N

H
Triethyl ortho- f N
formate 0 CF;

A N
Compound 66a __~celic Acid > Compound 67a
Toluene CbzN—/ o
Reflux e CF3

To a solution of Compound 66a (0.34g, 0.545mmol, 1equiv) in dry toluene
(14ml) was added HOAc (0.17ml) followed by triethyl orthoformate (0.363ml,

15  2.18mmol, 4equiv). The solution was refluxed for 12 h and monitored by TLC (9:1
EtOAc/CH3OH). The reaction was cooled to 0 'C, quenched with H20, diluted with
EtOAc, washed with NaHCO3;, and dried over Na,SO,4. The crude was subjected to
flash chromatography using a Biotage (60:40 EtOAc/Hexane) to elute Compound
67a (0.272g, 79%), Electrospray MS [M+1]" 634.1.

20  Step3:

Example 81 was prepared from Compound 67a using a similar procedure
as for Examples 79a and 79b from Compound 65.
Electrospray MS [M+1]" 500.1 for Example 81.



Step 22 H Triethyl ortho- N formate N O CF3 Conpound 66a Acetic Acid
Compound 67a Toluene CbzN o . Reflux CF3 To a solution of Conpound 66a
(0.34g, OweM@Grstd49 1 equiv) in dry toluene (14nl) was added/F¥K0aa@o200. 17nil)
followed by triethyl orthoformate (0.3¢3nl, 15 2.18muvol, 4equiv). The
solution was refluxed for 12 h and nonitored by TLC (9:1 EtOAc/CH3OH). The
reaction was cooled to O'C, quenched wwth H2O diluted with EtOAc, washed
wi th NaHCO3, and dried over Na2SO4. g%%g#%ms subjected to flash
chromat ography using a Biotage (6Q:4 xane) to elute Conpound 67a
(0.272g9, 799, Electrospray M5 [Myl]+ 634.1. 20 Step3: Exanple 81 was
prepared from Conpound 67a usi nim ilar procedure as for Exanples 79a
and 79b from Conpound 65. El ectiNosgray MS [CR#1] + 500.1 for Exanple 81. WD
03/051840 PCT/ US02/ 40203 -90- anpy e §‘~N O HNCF3 HN O CF3 Step 1:
Oner s

H N O NaBH4 HN CF3 MOCH ~ ~ Givpound 6 67b CbzN CF3 Conpound 68 5
To a solutiron of a m xture of the_i# i ¢ Conmpound 67 (0. 27g,
0.426mml, 1 equiv) in dry CH3O yl1) was added NaBH4 (0.048g, 1.28mmol,
3equiv). The reaction m xture bulRkbl’ed upon the addition of the reagent, and
was stiéreg_for 5 h under N2. The reaction was nonitored by TLC (60/40

Et CAc/ and upon conpl eti on was quenchelq w th HOAc, concentrated,

NaBH4
MeOH
Compound 67a and 67b ———»

Compound 68

5 To a solution of a mixture of the two isomers of Compound 67 (0.27g,
0.426mmol, 1equiv) in dry CH3OH (3ml) was added NaBHj, (0.048g, 1.28mmol,
3equiv). The reaction mixture bubbled upon the addition of the reagent, and was
stirred for 5 h under N,. The reaction was monitored by TLC (60/40
EtOAc/Hexane), and upon completion was quenched with HOAc, concentrated,

10 dilﬁted with EtOAc, washed with NaHCOj3; and dried over Na;SO4. The crude
product was a mixture of two isomers, Compound 68, (0.25g, 92%) and was carried

forward without any purn‘lcatlon
Electrospray MS [M+1]" 636.1 for the Compound 68.

Step2:

15 Example 82a (less polar isomer) and Example 82b (more polar isomer)
(0.12g, 61%) were prepared from Compound 68 using a similar procedure as for
preparing Examples 79a and 79b from Compound 65.

Electrospray MS [M+1]" 502.1 for Example 82a,
Electrospray MS [M+1]" 502.1 for Example 82b.

20 Example 83

CF3




10 diluted with Et OAc, washed with NaHCO3 and dried over Na2SO4. The crude
product was a m xture of two isoners, Conpound 68, (0.25g, 92% and was
carried Yworosaso4wi t hout any purification. Electrospray M»Juusbp40%36. 1 f or
t he Conpound 68. Step2: 15 Exanple 82g1(l| ess pol ar isonmer) and Exanpl e 82b
(more polar isomer) (0.12g, 61% were prepared from Conpound 68 using a
simlar procedure as for preparing Exanples 79a and 79b from Conpound 65.
El ectrosSp[ ¥ M5 [ M+1] + 502.1 for Exanple 82a, Electrospray Ms [ Mt1] + 502. 1

for 2b. 20 Exanple 83 ~H N -=0 HN CF3 HN CF3 WO 03/ 051840

PCT/ USOZ/ 40203 -91- Step 1: H N O HN Compound 66a CbzN CF p-TsOH
3 d Conpound 69 To a sol uti on ocof Conp 6\630(0 1g, O0.16mmol, lequiv) in
a 25m RBF in MeOH (0.5m) wasfadded acefS8fe—(0.352n#F3 0. 48nmol, 3equi v)

and p-TsOH (0.06g, 5 O. 32mm| quiv). Th& reactio i xture was refl uxed

for 12 h and was ©@HhdHd8a b%_nass—spestrﬁhﬂ 72l ye tion upon
conpl eti on was concentrated, pHTk@tlted with shed Wi t h NaHCO8, and

dried over Na2SO4 to gi ve Conpound 69 (O. ’4% Cohwoundede product was
carried forward wi thout any purification. 10 Exanpl e 83 (0.026g,

0
330 was breogy S%FJ@W‘EB&%%W%WWE188{292@?#2§"?§B':N§‘ o
530. 1 fdvle %as Egdﬁ@aggtog\@doaﬁﬁ?rgxg,@@ngh@equw) and p- Ts 0
5 0.32mmol, 2equiv). The reaction mixture was refluxed for 12 h and was monitored
by mass spectrum analysis. Reaction upon completion was concentrated, diluted
with EtOAc, washed with N'aHCog, and dried over Na,SO, to give Compound 69
(0.1g, 94%). The crude product was carried forward without any purification.
Step 2:
10 Example 83 (0.026g, 33%) was prepared from Compound 69 using a similar
procedure as forpreparing Examples 79a and 79b from Compound 65.
Electrospray MS [M+11* 530.1 for Example 83.
Examples 84a and Example 84b

OMe OMe
Oy N
Y o
HNa CF3 CF;
15 Example 84a Example 84b
Examples 84a and Example 84b were prepared using a similar procedure

as for Examples 78a and 78b, but using 2-bromoethyl methy! ether instead of 2-

bromoethanol.
Electrospray MS [M+1]* 574.1 for Example 84a,
20 Electrospray MS [M+1]" 574.1 for Example 84b.

Example 85




ON” ov ON" HNCF3 HNli,. CF3 0 'o HNHN'//OCF3 '//O: CF3 15
Exanpl e 84a Exanpl e 84b Exanpl es 84a and Exanple 84b were prepared using a
simlar pwacBddrsgo as for Exanpl es 78a and 78b, but usi ng F1huseoaetoby |

met hyl ether instead of 2- bronoethanab2- El ectrospray Ms [ Mt1] + 574. 1 for
Exanpl e 84a, 20 Electrospray M5 [ Mtl]+ 574.1 for Exanple 84b. Exanple 85
ON YOHNi CF3 HIN C F3 WD 03/051840 PCT/ US02/ 40203 -92 Exanpl e 85

46ny, 889 ' i, | f
Conpaund o5, EXAMBEPES embr BRI SIER Siefafed ROAPE Gadiolo Wb M8 Sy 2 Tof
El ect r oipegdwB gsMetICorapound 63 up Lsingadly! bienideangipad ®6B-bromeathan@ CF3 N
O CF3 'E()'bc"ﬁ?\%%ﬁw%@%%w .8/ O CF3 5 Exanple 86a Exanple 86b Step 1:

0 Y NMB . 0 CGF3 / Conpound 70 Compound 70 (1.14, 99% was
prepared from Conpound 48 usiﬁi}ﬂ&&&é&ra"qw&ﬁﬁ& as for Conpound 63
but using para- et ho&\\(\pﬁnzyl chloride i nsteaﬁg/of,l

o o
HN HN—/
5
Example 86a Example 86b
Step 1:
o. PMmB
N
o]
HN CF;
CbzN—/
l'//o CF3

Compound 70

Compound 70 (1.14, 99%) was prepared from Compound 48 using a similar
10  procedure as for Compound 63 but using para-methoxybenzyl chloride instead of
2-bromoethanol. Electrospray MS [M+1]" 770.2.

Step 2:

NaH, DMF

>

Br

Compound 70

Compound 71

To a solution of Compound 70 (0.19g, 0.25mmol, 1equiv) in 1.0ml of

15  anhydrous DMF at 0°C was added NaH (60% dispersion in mineral oil, 0.012g,
0.30mmol, 1.2equiv). After 5 min, the ice bath was removed and the reaction
mixture was allowed to stir for 30 min before the addition of bromomethyi
cyclopropane (0.029ml, 0.30mmol, 1.2equiv). After 20 h, the reaction mixture was
quenched with saturated NH4Cl solution and diluted with EtOAc. The layers were

20 separated and the organic layer was washed once with brine, dried over Na,SQ,,
filtered and concentrated to give Compound 71 (0.11g, 99%) Electrospray MS
[M+1]" 824.2. '



2- bronoet hanol . El ectrospray M5 [M+l]+ 770.2. Step 2. O- NMB OCF3 N
Compound 70 NaH, DMF CbzN .i0 CF3 Br Conpound 71 To a solution of
Conmpound WO 3@518g, 0.25mmol, 1 equiv) in 1.0mM of 15 anipdroses/4@E at 0C
was added NaH (60% di spersion in mnerg. oil, 0.012g, 0.30mmol, 1.2equivV).
After 5 mn, the ice bath was renoved and the reaction mxture was all owed
to stir for 30 mn before the addition of brononethyl cyclopropane
(0.0292%,[ 0§_30mml, 1.2equiv). After 20 h, the reaction m xture was
guench saturated NH4Cl  so ,H,lgi on and diluted with Et QAc. The | ayers
were 20 separated and the or i8 layer was washed once with brine, dried
over Na2SO4, filtered and\congcenrFrFated to give Conpound 71 (0.11 g, 99%
El ectrospray M5 [ M1l] + 824 VO-Q3/ 051848 PCT/ US02/ 40203 -93- Step 3: O
PMB O /ANCF3 HNO -1-6 CF3 pound Compound 72 (0.24g, 90% was
prepared from Conmpound 71 usi ndgNaz, siag rocedure as for Exanples 78a

5 ME3[ M-1]+ 690.1. Step 4: To a

sol uti on of Conpound 72 (b.,24g
1.7ml of water at OC was added amfonium ceriumnitrate (0.79g, 1.4nmol,

4equiv) . Aft gy éﬁ?ahﬂdtfg(o' 54, @fnﬁ) was g'f@;smée%aﬂ@dmﬁouﬁam @éngiaxt ure was

allowed 10 to r at reaction _m xture ched with
wat er aﬁtﬂn'lﬁrIQE@%QﬂUfWQSHOEE&mPI?ﬁg Basnt E8hdiom PQPBGV\%ﬁ‘d%Eng%Pé%}ﬁl c
| ayes vvmsymsmpcd;g@jh wat er (100m x 2) dried over Na2SO4, filtered and
concentrated to give a yellow oil. Purification by chromatography on a
Bi ot age tng with the solvent gradient 20%

To a solution of Compound 72 (0.24g, 0.34mmol, 1equiv) in 5.0ml of CH3CN

and 1.7ml of water at 0°C was added ammonium cerium nitrate (0.79g, 1.4mmol,
4equiv). After 5 min the ice bath was removed and the reaction mixture was allowed

10 to stir at RT for 17 h. The reaction mixture was quenched with water and diluted
with EtOAc. The layers were separated and the organic layer was washed with
water (100ml x 2), dried over Na,SOy, filtered and concentrated to give a yellow oil.
Purification by chromatography on a Biotage eluting with the solvent gradient 20%
EtOAc/hexane to 30% EtOAc/hexane to 50% EtOAc/hexane gave a diastereomeric

15  mixture of Examples 86a and 86b (15mg, 8%), isomerically pureless polar
Example 86a (14mg, 7%) Electrospray MS [M+1]" 570.1, and isomerically pure
more polar Example 86b (16mg, 9%) Electrospray MS [M+1]" 570.1.

Example 87
CF3
CF;
20 Step 1:
CF3
Compound 73
CF;3

Compound 73 (0.20, 64%) was prepared from Compound 48 using a similar
procedure as for Compound 63. Electrospray MS [M+1]" 814.19. -



Et OAc/ hexane to 30% Et OAc/ hexane to 50% Et OAc/ hexane gave a di astereoneric
15 m xture of Exanples 86a and 86b (15ng, 8%, isonerically pureless polar
Exanpl e 8¢® @@bidmg) 7% El ectrospray Ms [ M1l] + 570. 1, and iranesoeaedoBy pure
nore pol ar Exanple 86b (16ngy, 9% El eag.ospray M5 [ M+1l] + 570. 1. Exanpl e 87
OHYONOGCF3 HN,OCF3 20 Step 1: ONVMB Y O HOB/N CF3 CbzN Conpound 73
.10 CF3 Conpound 73 (0.20, 64% was prepared from Conpound 48 using a
simlar D cedure as for Conpound 63. Electrospray MsS-[M+l]+ 814.19. WO
03/ 0518 / US02/ 40203 -94PM§t ep 22 p'-NM6 O HO-~ N CF3 Conpound 74 HN
CF3  Conpound 74 (0. 16g, ¥%-Nwas prepared from Conpound 73 using a

simlar procedure as for € 78a and 78b from Conpound 63.

El ectrospray 5 M5 [ Mgg}+=68071 St ep3:CFexanpl es 87a and 87b were prepared
from Conpound 74 using a sim\lar) pro re agohfdolnd#R! € 86a and 86b from
Conpound 72, but .purificati oiNysj ng | son " w wat er / CH3CN was used

i nstead of chromatography on_a{Bi otdge to Ch0 isolate a diastereoneric

m xture of Exanples 87a and (92ny, 71% .. HPLC _separati on on 50ng of
the m xture on a Chiral Cel ol umm using a (90/10) hexane/lPA as the

el uent gave adhaSLRHCATRI} §gge%y@%s% o St TOmRAnGTYS u6hd o)

i sonerical |y pur | e 87a t VS
similar ;?rocedure as for Examples 78a and 78b from Com oum‘zi) 6? flgctrrgsspprg?y

5 MS [M+1]" 680.1.

Step3:
Examples 87a and 87b were prepared from Compound 74 using a similar

procedure as for Example 86a and 86b from Compound 72, but purification using
a Gilson with water/CHsCN was used instead of chromatography on a Biotage to

10 isolate a diastereomeric mixture of Examples 87a and 87b (92mg, 71%). HPLC
separation on 50mg of the mixture on a ChiralCel OD column using a (90/10)
hexane/IPA as the eluent gave a diastereomeric mixture of Example 87a and 87b
(11mg), isomerically pure first-eluted product Example 87a (1'Omg) Electrospray MS
[M+1]" 560.1, and isomerically pure second-eluted product Example 87b (11mg)

15  Electrospray MS [M+1]" 570.1.

Example 88
H
e
CF3
CF;

A diastereomeric mixture of Example 88a and 88b (22% overall yield in three
steps from Compound 70) was prepared using a similar procedure as for Example
20 86a and 86b, but using 2-bromoethyl methyl ether instead of bromomethyl
cyclopropane. HPLC separation on 50mg of the diastereomeric mixture on a
ChiralCel OD column using a (90/10) hexane/IPA as the eluent gave isomerically
pure first-eluted product Example 88a (16mg) Electrospray MS [M+1]" 574.3, and
isomerically pure second-eluted product Example 88b (29mg) Electrospray MS
25 [M+1]" 574.3.



[ MF1] + 560.1, and isonerically pure second-eluted product Exanple 87b
(11mg) 15 Electrospray Ms [Mtl]+ 570.1. Exanple 88 OH YN O N CF3 MO HN
O CF3 A dwasisasesameri ¢ m xture of Exanpl e 88a and 88b (22%cavesvakb20yi el d in
three steps from Conpound 70) was preg@gred using a simlar procedure as
for Exanple 20 86a and 86b, but using 2-bronoethyl nethyl ether instead of
br onmonet hyl cycl opropane. HPLC separation on 50ng of the di astereoneric

m xture on a Chiral Cel OD colum usi Ega@g@(ygw) hexane/ | PA as the el uent
gave isonerically pure fiorst-lgclggl ed p anpl e 88a (16nm)

El ectrospray M5 [ M+l] + 57;231\1'3 isonerically pure second-el uted product
Exanpl e 88b (29ny) El ect nggpr (%) (%5 [ MF1] + 574. 3. WD 03/051840

PCT/ US02/ 40203 -95- Example 0~ ,PEB2- N HN, O CF3 (N Me-D-gl ucani ne) 2
HN Ph ""(0 CF3 To a sol utli on] of Exahyl e &Me-P@wsginer. 32mol, 1 equiv) in
DVF (7ml) at OC was add&d HO(6O mneral oil, 0.105g, 2.64mol,
2equiv) and the mixture wa8§ 5 styrred acFOC for 15 nin. Tetravbenzyl

pyr ophosphate (1.42g, 2.64mvol, 2equiv) _-was added and the reaction m xture

stirred at OCTéersoldtidh 6f Ex4eipleaBhgd.68y, 430mmol =iguiv)esl OMF (tmh)-atTe
et o e QTR AL L e, Aol o end iR e
filtéredstaratl abbicefurrid mih. Tokawardsl pyroghosphmtei(lid2d, Bys4ramom2etQiv)
oo PRI PO, bl g
(10m); ardetimegfarchhi ride reactianwas. @reaened witespiiratedas). Matié0s (1G0nhed by
10% Pd- Gaf@eRidtbd WIHEtOAC (100ml x 3). The combined organic layers were dried
(Na2S0y), filtered and concentrated. The crude product purified by column
10 chromatography over Biotage (2:1, hexane:EtOAc) to afford the N-phosphorated
hydantoin product (0.24g) which was dissolved in MeOH (10ml); N-Me-D-glucamine
(0.119, 0.619mmol, 2equiv) was added, followed by 10% Pd-C (0.021g). The
resulting mixture was shaken in a parr shaker under H, atmosphere at 40 psi for 18
h. The reaction mixture was filtered through a pad of celite and the celite was
15  washed with MeOH. The resulting solution was concentrated in vacuo. The residue
was dissolved in EtOAc (100ml) and extracted with water (100ml) and the aqueous
layer was lyophilized to give the desired product Example 89 as N-Me-D-glucamine
salt (0.22g, 21% over two steps).

Example 90
MeHN
o
@N CF5
‘ O HN—,
2, A0 CF;
20
Step 1:
CF3

o0y O cF,  Compound 75




resulting m xture was shaken in a parr shaker under H2 atnosphere at 40 psi
for 18 h. The reaction mxture was filtered through a pad of celite and

t he cel i twomsasissowashed with MeOH. The resul ting sol uti orravagsoecamoant r at ed
i n vacuo. The residue was dissolved i496Et OAc (100m ) and extracted with
wat er (100m ) and the aqueous |ayer was |yophilized to give the desired
product Exanple 89 as N-Me-D-glucamne salt (0.22g, 21 % over two steps).
Exanpl e 90 | G 2Lz N
Do Ors Componat e "8 S SR TP rIEE S il 88 ind B choccile Sirlen

pr epar eotoftp'grﬁr%%ﬁ?(yeﬂ@fg@mﬂpHQd@%ﬁ@%QBW%ﬂﬁ f8r to the preparation of
ConpoundSfep 4.r om Conpound 48. Step 2. MHN OC, HO A /~G N CF3 Conpound
75 C O CbzN Et3N, CH2CI 2 CF3 / Conpound 76 MeHNO a sol ution of the

di astereoneric Conpound 75 60.1 Og, §-46mmol 4 1 equiv) in 2.0mM of
anhydrous CH2Cl 2 at 0C was added ki 3N (0033 Q. 24rr;mIC,F3 1. 5eguihv) hand

4- chl or obut ' (€.0X7m> Q. 17mol {1 eguiv). ZAfter , the
reactian. m%?@??mmgsﬁguer@h@@%lth sat ur a’?él!)z g:l/ n and diluted
with Et OAc. The layers were sepafated and the_drdanik | ay€&F was washed

once with brine, dried over 10 Na2sX™, fil terggooc/;)ngfz%b%gg’r% %:Sve

Conmpound 76 as a diastereoneric mxture (0.12g

[ M1+ 742. 2.7 80eRRitidesNhe diastereomeric Compound 75 (0.10g, 0.16mmol, 1equiv)
in 2.0ml of anhydrous CHxCl, at 0°C was added EtzN (0.033ml, 0.24mmol, 1.5equiv)
and 4-chlorobutyrylchloride (0.017ml, 0.17mmol, 1.1equiv). After 6 h, the reaction
mixture was quenched with saturated NH4Cl solution and diluted with EtOAc. The
layers were separated and the organic layer was washed once with brine, dried over

10 NaySO,, filtered and concentrated to give Compound 76 as a diastereomeric

mixture (0.12g, 100%) Electrospray MS [M+1]* 742.2.

Step3:
| MeHN
0
5 g
NaH, THF
Compound 76 = O%N—/ o
" CFs

Compound 77

To a solution of Compound 76 (0.12g, 0.16mmol, 1equiv) in 1.0ml of
15 anhydrous THF at RT was added NaH (60% dispersion in mineral oil, 0.010g,
0.24mmol, 1.5equiv). After 3 h, the reaction mixture was quenched with saturated
NH4ClI solution and diluted with EtOAc. The layers were separated and the organic
layer was washed once with brine, dried over Na,SQy, filtered and concentrated to
give Compound 77 (0.10g, 88%) Electrospray MS [M+1]" 706.2.
20 Step4:

Examples 90a and 90b were prepared from Compound 77 using a similar
procedure as for preparing Example 83 from Compound 69, but purification used
chromatography on a Biotage instead of a Prep plate. A diastereomeric mixture of
Examples 90a and 90b (26mg, 32%)was obtained: less polar product Example

25 90a (20mg, 25%) Electrospray MS [M+1]" 572.1, more polar product Example 90b
(14mg, 17%) Electrospray MS [M+1]* 572.1.



~NO CF3 NaH, THF Conpound 76 OCbzN . 0 CF3 / Conpound 77 To a solution of
Compound 76 (0.12g, 0.16mmol, 1 equiv) in 1.0m of 15 anhydrous THE at RT
was addedweald/066366 di spersion in mneral oil, 0.01 Og, O.FPAMUSHL/40203
1.5equiv). After 3 h, the reaction m x4ure was quenched with saturated
NHACI solution and diluted with Et QAc. The | ayers were separated and the
organic |ayer was washed once with brine, dried over Na2SO4, filtered and
concentrated to give Conpound 77 E 98|8% El ectrospray MsS [ M+1] +
706. 2. 20 Step 4: Exanples 90a an -_-%5-&%? prepared from Conpound 77 using
a simlar procedure as for prepwi g Exanple 83 from Conmpound 69, but
purification used chromatographypn a Biotage instead of a Prep plate. A
di astereoneric mixture of Exanples 90a and®Ff0b (26ngy, 32% was obt ai ned:
Ong, El ectrospray M5 [ M+l] + 572.1,
nore pol ar product Exanple 90b HN14py, 17 | ectrospray MS [ Mt1] + 572. 1.
WO 03/ 051840 PCT/ US02/ 40203 - 9% Banp) NNNCF3 HNCF3 Step 1:
Cbz Ph N ;1CN -0-S02 ~=C O pound 47 - Conpound 78 tBuCK, DME, MeCH _
CF3 F3C 5 To a solution of Conmpbund 47 (1g, 1.73mmol, 1 equiv) and

tosyl metdigp:

Cbz\

Ph N
. N

“N=C 0
Compound 47 Compound 78
tBuOK, DME, MeOH
CF4
F3C
5 To a solution of Compound 47 (1g, 1.73mmol, 1equiv) and tosylmethyl-

isocyanide (374mg, 1.9mmo!, 1.1equiv) in anhydrous ethylene glycol dimethylether
(11ml) at =30 °C, was added anhydrous MeOH (G.15ml) followed by addition of
potassium tert-butoxide (426mg, 3.8mmol, 2.2equiv). After stirring at -30°C to 10°C
for 7 h, the reaction mixture was passed through celite. The celite pad was

10  thoroughly washed with Et;O. The filtrate was concentrated and the residue was
purified on silica gel column to afford the titted Compound 78 (470h1g, 46%).

Step 2:
Cbz\
\ rllH
NaNa, NH,C! \O N
Compound 78 Compound 79
DMF
CF3
FsC

A solution of Compound 78 (125.7mg, 0.21mmol, 1equiv) and NH4ClI
15  (68.3mg, 1/28mmol, 6equiv) and NaN3 (69.2mg, 1.06mmol, 5equiv) in anhydrous
DMF (1.2ml) under N, was heated at 115°C overnight. The mixture was
concentrated, then acidified with HCI (6N, 10ml) and extracted with EtOAc (15ml x
3). The combined organic solvent was dried over Na SOy, filtered and evaporated
in vacuum. The residue was purified on a silica gel column to afford Compound 79
20 (67mg, 50%).



i socyanide (374ng, 1.9mv!, 1.1 equiv) in anhydrous ethyl ene glycol
dinethylether (11 m) at -30 C, was added anhydrous MeOH (0. 15nml) foll owed
by addit i wo @fosigget assi um tert - but oxi de (426ng, 3. 8nmol, 2CABRIRMI203 Af t er
stirring at -30C to 10C for 7 h, theggaction m xture was passed through
celite. The celite pad was 10 thoroughly washed with Et20. The filtrate was
concentrated and the residue was purified on silica gel colum to afford

t he tit% d%‘ggnpound 78 (470ny, 46% . Step 2: Cbz Ph N NN ~~NH NaN3,
NH4Cl und 78 O Conpound 79 DWF \ CF3 F3C A solution of Conpound
78 (125. 7ny, Aosatdatiomof commmw%(ﬁamgwommn@sgegw) in EX@hirfd oM MAs v)
and NaNgoGRo &t 10% PANERKGT B! itmbll BELIE AP 1 AbfciéResdillone WIS N2 was

heat ed at m xt ure was ted, then aci di fi ed
with HCP. z%mnoL(ﬁaepuangé»etma@wr@de hﬁa@@@iéq%]“&%ﬁr1 migy thefR2%558i ned
%985" Ctrﬁ%héﬁ%llf@awm bélﬁe?)\é@rwéél'ﬂ%@ﬂedfwlﬂmﬂéeﬂ-l ?Tﬂﬁeﬂtlfm@wse‘j in vacuum

e residue was purif 0 silica o..aff o
(67my, 509gentygie 3'7(55?‘8‘#@ qﬂ@%ﬁ@é@ﬁpﬂﬁg’lﬁ%ﬁ @{QJ?@%Y &jca ge chlgﬁﬁf i-on oé
COWPOUntEx"éQnK)I@@UU1%@@7%?E|edr©qpraabMSdNE&1(ﬂ—l500 15m) was treated with 10%
Pd-C (107ng, 0.1 mmol, 1.equiv) and %%@_gexadl ene (0.5nl, 5.29mmol,
50equi v). The m xture was heated at mn, then passed 5 through
celite. The celite pad was washed }N OH. The filtrate was concentrated
in vacuum and the residue was puriffyed\by silica gel colum to afford

Exanmple 91 (11 ng, 21 % E ectrospra (%) [IVH!:+ 500.1. Exanple 92 0 HN HN
/ CF3 HN CF3

10 Step 1:

PhsPCH30MeCl
KHMDS, Toluene
0°Cto rit.

\ @)
0
) then
Compound 47 14E/109 aq. HC
(1:1 V) CFs Compound 80
F3C

Compound 80 (72% yield) was prepared by similar procedure as for
Compound 23 using Compound 47 in place of Compound 3.

15  Step 2:

\ CO,Et
R co,Et \ 2

(EtO)2- P_<
Compound 80 Compound 81
LIHMDS, THF

To a solution of triethyl 2-chloro-2-phophonoacetate (73ul, 0.34mmol,
1.05equiv) in anhydrous THF (1.5ml) at -78°C, was added dropwise of LIHMDS
(0.35ml, 0.35mmol, 1.1equiv, 1N solution in THF). The solution was stirred for 20

20  min before a solution of Compound 80 (192mg, 0.32mmol, 1equiv).in dry THF (1mi)




10 Step 1: Cbz Ph3PCH3OMCI Ph N KHMWMDS, Toluene OO0Cto r.t. then
Compound 47 THE/ 10% aq. HC (1:1 v/v) \ / CF3 Conpound 80 F3C Conpound 80
(72% yi el WO sas1ganepared by simlar procedure as for Comraamaso230203i ng
Conpound 47 in place of Compound 3. 159&tep 2: Cbz Ph N O COZEt |1 CO2Et
ad (EO2-P A 0 Conpound 80 Li HVMDS, THE -CF3 Conpound 81 / F3C To a
solution of triethyl 2-chloro-2-phophonoacetate (731, 0.34mmol, 1. 05equivV)

" 20 G 4Tl T sfBEar @gﬁﬁg{e@%%m it ¥B8Srated 35T,
\with Efg2

0. 35 utiton was stirred for 20

20 nin M&I@oaieguslﬁdtmnofanm@@m g he®raanifdayerwasdiied ovar dry
THE (1 deasrodastwhish &b purifidd Was

sti rredrﬂgéswﬂgrgé%%ﬂ%@%ﬂy%@%%@?g% g_zyoat ed INH4CI %l:qrheouws@

sol uti orf! '%rﬁ?'@?i%’éﬁ%ﬂ'%@ﬂ"\ﬂ%ﬁ‘ &19rmgen ayer was dried over MySO4,
filtgred t@@dg concentrat ed to give the crude product which was purified by
silica ge

of Compound a5 £ POWGN o Giamrneys LTS Predfdd 1 Pesbih ECR Aelf e

(351, 1. v&am"a@died EIQNNHQ) 350, 1wbransdli Gequal )f d’twas Istiered forhénh! angbiheant rated in
vacuum ég(?\?rsﬁ{rg%g laéfé@HEfn W@?ﬁéﬁ}oaek;?ﬁgﬁgt \{\{Qé ?etgkgf'ugiﬁf’c) Ef %ﬁ)eéﬂd?d with

10% Pd/ enat overni 10 The
cat al ysttregied WIﬂht‘é}%d:’diﬁf("rQﬁw \ﬂa%ffﬁfﬂnwl,tmzmﬁh anghaygragenatad Quarnight.

conggnt fﬂ%éeg?tabﬁt ﬁﬁa\é%ltbt’e‘a 6 e \K/é’%éﬂJ\%tM\méﬂ)HV\ﬂﬁdeMfrbfé weseBnsémtratdoel

colum to a ol ar .1 soner E>§ g’p P é m% % El ect.,r ospray

VS [ M+1]teive the gHdepsidupyyigh was puriiea’on silica g I'column’to “atford less polar
isomer Example 92a (14.2mg, 1 5%) Electrospray MS [M+1]'514.1; and more polar
isomer Example 92b (28.1mg, 30%), Electrospray MS [M+1] "514.1

Example 93

CF,
0, 0 CF;
15
Step 1:
CF;
EDC, HOOBt
Compound 80 ————
semicarbazide-HCI CF
3
DIEA, CH,Cly
Compound 82

Compound 80 (0.74g, 1.25mmol, 1equiv), was dissolved in t-BuOH (20ml)
and 2-methyl-2-butadiene (7ml). To this solution was added a fresh solution of
20  NaClO; (1.13g, 12.5mmol, 10equiv.) in 20% (v/w) aq. NaH,PO, solution. The
reaction mixture was stirred at RT for 2 h. It was then diluted with EtOAc (200ml)
and the organic layer was separated, dried (Na>SOy), filtered and concentrated to
give the crude Compound 82 which was used in the next reaction without further
purification.
25



| somer Exanple 92b (28.1 ng, 30%, Electrospray MS [ M+l] +514. 1 Exanple 93
ONH HN ,NCF3 HN,OCF3 15 Step 1. HOOC CF3 Conmpound 80 EDC, HOOBt _ |
sem car bawicds/siG40 CozN CF3 DI EA, CH2Cl 2 Conpound 82 Conraumaso3@o208. 749,
1.25mmol, 1 equiv), was dissolved in #%oBuOH (20nml) and

2-met hyl - 2- but adi ene (7nl). To this solution was added a fresh sol ution of
20 NaCl @2 (1.13g, 12.5mmol, 10equiv.) in 20% (v/w) aq. NaH2PO4 sol uti on.
The re ign mxture was stirred at RT for 2 h. It was then diluted with
Et OAc ( and the organic |ayer ygs separated, dried (Na2SO4),
filtered and concentrated to give the NAe @npound 82 which was used in
the next reaction without further purgfiaom-in. 25 WO 03/ 051840

PCT/ US02/ 40203 -100- Step 2: H2N -NH O CF3 onpound 8B; EDC, HOOBt

sem car bazi dedithoGhad BPEAICEHRCI 2 CF3 \ Conppound To a sol ution of

the di astereoneric Conpounemigai@e-83g, 0. 5486l loe in 2 m of
anhydrous CH2CI 2 at RT wapisequential |y added pI“EAY(0.11¢M, 0.65mml, 5
1. 2equiv), DEC (0.21g, 1.1 mol, 2equiv), Compound 83

3- hydroxy-1, 2, 3-benzotri azi n- 4( 3H) - one
To a solution of the diastereomeric Compound 82 (0.33g, 0.54mmol, 1equiv)
in 2 ml of anhydrous CH,Cl, at RT was sequentially added DIEA (0.11ml, 0.65mmol,
5 1.2equiv), DEC (0.21g, 1.1mmol, 2equiv), 3-hydroxy-1,2,3-benzotriazin-4(3H)-one
(0.18g, 1.1mmol, 2equiv), and semicarbazide hydrochloride (0.072g, 0.65mmol,
1.2equiv). After 3 h, the starting carboxylic acid was present by TLC [Hexane-
EtOAc 1:1(v/v)] and an additional amount of DIEA (0.11mL, 0.65mmol, 1.2equiv)
was added. After 2 days, the reaction mixture was quenched with saturated
10  NaHCOj; solution and diluted with EtOAc. The layers were separated and the
organic layer was washed once with water and brine, dried over Na2S0Qg, filtered and
concentrated to give an orange oil. Purification by chromatography on a Biotage
eluting with the solvent gradient 50% EtOAc/hexane to 80% EtOAc/hexane to
EtOAc to 5% MeOH/EtOAc gave Compound 83 as a diastereomeric mixture (0.19g,
15 54%) Electrospray MS [M+1]" 667.07.

Step 3.

CF3
2M NaOH

Compound 83
CF3

Compound 84

A solution of Compound 83 (0.17g, 0.26mmol, 1equiv) in 8ml of 2.0M NaOH

solution was heated to reflux. After 15 h, the mixture was allowed to cool to RT and
20 was neutralized with 1.0M HCIl to pH6. The aqueous solution was diluted with

EtOAc and the layers were separated. The organic layer was washed once with

brine, dried over Na,SOy, filtered and concentrated to give a yellow oil (0.16g).

Purification by chromatography on a Biotage eluting with 3% MeOH/EtOAc gave

Compound 84 as a diastereomeric mixture (0.12g, 71%) Electrospray MS [M+1]"
25 649.2.



(0.18g, 1.1 mml, 2equiv), and sem carbazi de hydrochl oride (0.072g,

0. 65mmol, 1.2equiv). After 3 h, the starting carboxylic acid was present
by TLC [ Haocam@sisb OAc 1: 1(v/v)] and an additional anount dfCTDI24¢0311 ni,
0. 65mmmol , 1.2equiv) was added. After -20tlays, the reaction m xture was
guenched with saturated 10 NaHCO3 solution and diluted with Et QAc. The

| ayers were separated and the organic |ayer was washed once with water and
brine, dgigfgover Na2SH4, filtered and concentrated to give an orange oil.

Purificalion ychrorra raphy on 0 ti with the sqlvent
gradi ent 50% EPERPIRERERAGE @mm%@c%@%m{@ OEarnr_f et FxamplaBey £ onc
gave Co afid 4aisng@, tdtAB8es eIRIth Gsomheris) iveré PrdiPered fﬂcﬁn@%p&hﬁdtsmsmay

VB M dsRg gty Ef?ﬁ%’ugaaﬁ'?gmﬁp@aﬂgﬁx%n%% aid TV AT GmBRENA |

equi g i 658hml1 mfrlflzaﬁm hs et chsarhatdgoapiwasn beRBibtdiet insteeld aba PrAdpt platedl5 h, t he

m xture was a tralized vm'tth\/IHCI to
pH6. The aquegug\f@gfﬁ% @%Od/va';ﬂ |Iu’i§]@ E&%ﬁﬂ@? ‘and the | ayers were

separ at ed. ThEle@ir@éﬁrayM§y[é/ﬂ+1/]/a51ﬁ/aﬁsﬂ®éﬁxémev93b1 brine, dried over
Na2SO4, filtered and concentrated to ghuensesd ! ow oil (0.169).

Purification by chromatography on a r;z)‘ig@—ér‘uu ng with 3% MeOH Et OAc gave
Compound 84 as a diastereoneric mxtune (0.12Q l:71% El ectrospray MsS [ M+l] +
25 649.2. WD 03/051840 PCT/ US02/ 4020 ép 4: Less pol ar product
Exanpl e 93a and nore pol ar product 3bX,(32ng and 44ng, total 88%
for both isoners) were prepared f r 5k y @ using a simlar procedure
as for preparing Exanpl es 79a an onpound; 5 65, but purification
used chronmat ography on a Bi ot age ead of a Prep plate. Electrospray M
[ MF1] + 515. 3 for Exanple 93a. El ectrospray M5 [ Mtl] + 515.3 for Exanple 93b.
ExaanQ Steot:

Chz
\

\ OH
0

MeMgBr, THF Compound 85

Compound 80
CF;

FsC
To a solution of Compound 80 (550mg, 0.98mmol, 1equiv) in anhydrous
THF (6ml) at -10°C, was added dropwise CH3MgBr (1.24ml, 3.7mmol, 4equiv, 3.0M
solution in Et20). The solution was stirred at -10°C to 10°C for 30 min. Agueous

15  work-up gave the crude product which was purified on silica gel column to afford
Compound 85 (236mg, 42%).

Step 2:
Cbz\
\ o
O
(COCl),, DMSO
Compound 85 Compound 86
CH,Clz, EtsN CFs
FsC

To a solution of DMSO (0.11ml, 1.55mmol, 4equiv) in anhydrous CH,Cl,
20  (5ml) at -78°C, was added dropwise oxalyl chloride (0.067ml, 0.78mmol, 2equiv).
The solution was stirred for 15 min before a solution of Compound 85 (236mg,
0.387mmol, 1equiv) in dry CH2Cl, (1ml) was cannulated in. It was stirred at -78°C



CF3 HN CF3 10 Step 1: Cbz Ph N\ -/} OHO MMBr, THE Conpound 85
Compound 80 \ / CF3 F3C To a solution of Conmpound 80 (550ngy, 0.98mmmol, 1
equi v) i nwandsydrsaas THE (6m) at -10C, was added dr opw seCOHBwBe2081. 24m ,
3. 7mol, 4equiv, 3.0M solution in EtZ28)». The solution was stirred at -10C
to 10C for 30 mn. Aqueous 15 work-up gave the crude product which was
purified on silica gel colum to afford Conpound 85 (236ng, 42% . Step 2:

Cbz PhN | O. , 12l F3C
To a sofQli1 Bnt a0 AL 2 G i) Gt Brondies Asefsifbal

(2 5mi) ?t-78°$3tm 3Rain dhie dodling hathewss seybvedh Bodithe reactvernas warmeews 1o

equi v). 0 : I | Co d
55 (oabiRT RGregyicMRd iy Sot e “J%C'é%b%?i%‘ﬁ{"?’%QE@-XE%%‘%M‘% . It
was st i H@@Iat The acgamic trm/ersuesvdrigeaydiddap Patitered gogl ganceptrated iRedivVer 3N

(0. 33 the clHepreduct, SFHIEN Wwawasurfidd & siicpyelcdlurihtegivet Comptmmi 86- 78C f or
30 m n, %h(ﬁecog(g(; ng bath was renoved and the reaction was warnmed up to RT.
It was. (ﬁu‘é HeBO%t h saturated NHAC aqueous solution, and extracted with

CH2Cl 2. Stee 3organi ¢ | ayer was dried over MJSO4, filtered and concentrated
;i"vg' ‘c’:gmi OLE?@%ES@F@@O@&{&“‘%W hg{heégﬁgpé’dﬁi\'/)f A (@hl) v fdedPhem to
Pd/C (0.4equiv) and the mixture hydrogenated overnight in a H, balloon
10  atmosphere. The catalyst was filtered off and washed with MeOH. The filtrate was
concentrated to give the crude residue which was purified on silica gel column to
affordless polar isomer Example 94a (24mg, 22%), Electrospray MS [M+‘1]+ 474 1;

and more polar isomer Example 94b (32mg, 29%), Electrospray MS M+1]* 4741
Example 95

CF3

CF;
15 '
To a solution of Example 94a (16mg, 0.033mmol, 1equiv) in anhydrous EtOH

(1ml) was added hydroxylamine hydrochloride salt (18mg, 0.26mmol, 7.7equiv), and

NaOAc (5mg, 0.061mmol, 1.8equiv). The reaction mixture was stirred at RT

overnight, then concentrated to dryness. The residue was retaken up with Et;0,

20 and washed with saturated NaHCOj3 aqueous solution. The organic layers were
dried over MgSO4, filtered and concentrated in vacuum. The crude product was
purified on silica gel column to afford Example 95 (12mg, 74%), Electrospray MS
[M+1]" 489.1

Example 96
OH

f
2N

CF;
HN,
i CF3
25
Example 96 (13mg, 50%) was prepared by similar procedure as for Example
95 but using Example 94b in place of Example 94a. Electrospray MS [M+1]"
489.1.



To a solution of Conpound 86 (1.QCequiv) in EtOH (3nl) was added 10% Pd/C
(0. 4equiv) and the m xture hydrogenated overnight in a H2 ball oon 10

at nospher wo oBrsisaat al yst was filtered off and washed w t h HaOF$02/F0003
filtrate was concentrated to give thetgzude residue which was purified on
silica gel colum to affordless polar isomer Exanple 94a (24ng, 22%,

El ectrospray MS [ M+l]+ 474.1; and nore poI ar isoner Exanple 94b (32ny,
29% , Electrospray M5 [ Mrl] + 474.1 Exayp S gp7 H N CF3 HN CF3 15 To a
sol ution of Exanple 94a (16ng, 0.033nmor, iv) in anhydrous EtOH (1

m ) was added hydroxyl am ne hydrochhgrilde;salt (18ng, 0.26mmol, 7.7equiv),
and NaQAc (5ng, 0.061 nmol, 1.8equi v} détion mxture was stirred at
RT overnight, then concentrated to dryn e esi due was retaken up with
Et 20, 20 and washed with sat urat etfNNgHCQ us solution. The organic

| ayers were dried over MgSH4, fittefe gFyated in vacuum The
crude product was purified on si > ¢olumm to afford Exanple 95
(12ny, 74%, Electrospray M5 [M:I}+ 489.1 Exanmple 96 OH I N CF3 HN |

, 1 O CF3 SEp Exanple 96 (13ng, 50% was prepared by siml|ar procedure as for
Exarrpl e 95 but using Exanple 94b in placeCf Exanple 94a. Electrospray M
[ MF1] + 489.1. WO 03/ 051840 PCT/ US02/ 40208, NQ3- J%<arrpl e 97 OH HO -N CF3
HN

\ OH
0
L i Compound 87
Compound 47 .~ OFt .fBulli
2) HCI 10% aq. CF3
THF Fic
5 To a solution of ethyl vinylether (0.5ml, 4.83mmol, 12equiv) in anhydrous

THF (6ml) at -78°C, was added dropwise tBuL.i (0.73ml, 1.24mmol, 3equiv, 1.7N
solution in pentane). The solution was stirred at -10°C bath until the orange color
faded away. It was cooled to -78°C again, and a solution of Compound 47(240mg,
0.41mmol, 1equiv) in dry THF (1ml) was cannulated in. it was stirred at —~78°C for
1G 1.5 h then was quenched with saturated NH4Cl aqueous solution and extracted with
Et.O. The organic layer was dried over MgSOy, filtered and concentrated to give the
crude product, which was retaken up into THF (6ml) and treated with 10% HCI
- aqueous solution (0.8ml). It was stirred at RT overnight. Alkaline aqueous work-up
gave the crude product which was purified on silica gel column to afford Compound

15 87 (100mg, 39%).

Step 2:

Pd/C, EtOH

Compound 87

F4C Compound 88a Compound 88b
Compound 88a and Compound 88b were prepared using a similar
procedure as for Examples 94a and 94b using Compound 87 instead of
20 Compound 86. Separation by chiral HPLC column afforded Compound 88a
(13mg, 18%), and Compound 88b (10mg, 14%).



CF3 Step 1. Cbz Ph O OH O1) Conpound 47 ~OEt tBuLi Conpound 87 2)
HCl 10% aq. \ / CF3 THE F3C 5 To a solution of ethyl vinylether (0.5,

4. 83mol , wivesgais4) i n anhydrous THE (6nl) at -78C, was addadusicomesse
tBuLi® (0.73m, 1.24mmol, 3equiv, 1.7Nqpgolution in pentane). The solution
was stirred at -10C bath until the orange color faded away. It was cool ed
to -78C again, and a sol ution of Conpound 47(240ng, 0.41 mmol, 1 equiv) in
dry THES(t ) was cannulated in. It was stirred at -78C for 10 1.5 h then

was que ‘W th saturated NH4C aqueous sol ut| on and extracted with
Et 20. The organic |ayer was dried over ﬁ‘ and concentrated to
give the crude product, which was ret aken M i HE (6m) and treated

with 10% HCl aqueous solution (0.8m). It \(va tpf"red at RT over ni ght.

Al kal i ne aqueous work-up gave ,Q&gﬁ_l rude prdduct which was purified on
silica gel colum to afford Cofipound . dI . (loong, 39%9. Step 2: Ph HN O
Ph HN O OH OH Barmeoupt &2 O go nd 87 }€R3 \ CF3 F3C Conpound 88a
F3C Conpound 88b Conpound 88 aQ r%’%‘Irpoun N 5'7% using a .
simlar procedure as for Exanpl es 94a an "- usi ng ﬁ% 87 instead of
20 Compound 86. Separation by chiral HPL £ol umn af f or ded Conpound 88a
(13ny, 18% , BxtudmPWwoPael788) 703wmas predared\OsHRy Siliadprdeetiusagd fe0203

-104- Stl':e)PampIe 5? usmgl\bompound 88% Wé'%g o(PExampIe 94a. Electrospray MS

5 [M+1]'505.1
OH
OH

Step 4:

\
O .
Example 88b HaNOHHCI
NaOAc, EtOH CF3  Example 97b
F4C

. Example 97b (10.7mg, 100%) was prepared using similar procedure as for
Example 95 using Compound 88b in place of Example 94a. Electrospray MS
10  [M+1]7505.1
Example 98 and Example 99
O
PhHN =N

5 {/ N |
_b\ 3 b—CFS

FaC Example 98 FsC Example 99

To Example 13 (340mg, 0.76mmol) in 1ml toluene was added Pdz(dba)z
(27.8 mg, 0.03mmol), BINAP (37.8 mg, 0.06mmol), 2-bromopyridine (73pl,

15  0.76mmol) and NaOfBu (102mg, 1.065mmol). The mixture was concentrated in
vacuo and the flask filled with No. The process was repeated once. The dark-brown
solution was heated at 90°C for 16h. It was cooled to 23°C and quenched with 2m
pH7 buffer. The solution was extracted with EtOAc (10ml x 2). The organic layers
were dried over Na,SO; and concentrated. HPLC separation give Example 98,

20  Electrospray MS M+1]" 524.1; and Example 99, Electrospray MS [M+1]" 601.1.

Ph



Conpound 88a - NaQAc, EtOH CF3 Exanple 97a F3C Exanple 97a (9.7nmg, 71 %
was prepared using simlar procedure as for Exanple 95 using Conpound 88a
in place oo Bwamabe 94a. El ectrospray M5 5 [ M1 ]+505. 1 Stcapushz/462o03 HN , CH
N OH O Exanple 88b H2ZNOHHCI NaQAc, &g3H \ / CF3 Exanple 97b F3C Exanpl e
97b (10.7ng, 100% was prepared using simlar procedure as for Exanple 95
usi ng Conpound 88b in place of Exanple 94a. Electrospray Ms 10 [ M+l

] +505. 1 Exanple 98 and Exanple 99 gRHEHNIPAgY NN NH O/ N/ N CF3 CF3
F3C Exanpl e 98 F3C Example 99 To (340ng, O0.76mmol) in 1 m

t ol uene was added Pd2(dba)3 (27.8 -N08mmol ), BI NAP (37.8 ny,

0. 06mmol ), 2-bronopyridine (731, 15 \ 6@) and NaQ Bu (102ng,

1.065mml ). The m xture was concen ated | vacuo and the flask filled
with N2. The process was repeated on The dark-brown solution was heated

at 90C for 16h. It was cooled to 23 ac'fjiuenched with 2mL pH7 buffer. The
solution was extracted with EtOQAc ;£ O x 2). The organic Iayers wer e
dried over. Na2SO4 and _concentrate HPLC separ i 0 Y 98, 20

El ect rospray ®xamwple 108 vasiprepaee %Hﬁl%s'%afﬁr%f&dﬁbg g@‘ qFI@%i}‘ﬁ'”@Ol 1.
WO 03/ 051846 BErirdRiRé fH8188e of 205romabyRtimel ORlecirypiiyl B [M+1]" 525.1.

5 Example 101
PhHN
NH CN
\O N/ N\
bCF3
F5C

Example 101 was prepared using a similar procedure to Example 98, using
2-chloro-3-cyanopyridine in place of 2-bromopyridine. Electrospray MS [M+1]"

549.1.
10 Example 102
PI’H e
N «&
@] H
bcpa
F3C
Step 1:
Cbz 0]
Ph N 0~
\
0
1) ClkCONCO
Compound 86 ———
2) KoCO3 CF,4
MeOH Compound 88
FsC

To Compound 85 (429mg, 0.704mmol) in CH,Cl; (3.5ml) at 0°C was added
15 ClzCONCO (100ml, 0.844mmol) dropwise. The solution was stirred at 0°C for 2 h.
The solvent was then removed and the residue was dissolved in MeOH (4ml) and
H20 (1ml). KoCOg3( 1.0g) was added and the suspension was stirred for 14 h. The
mixture was then diluted with 3ml of water, concentrated to remove MeOH. The
residue was extracted with EtOAc (10ml x 3). The combined organic layers were



O Nx CF3 F3C Exanple 100 was prepared using a simlar procedure to

Exanpl e 98, using 2-bronopyrimdine in place of 2-bronopyridine.

El ect r ospwayosmSigadtt1] + 525.1. 5 Exanple 101 HN PhYNH CNPFOTNGSOR/40203/ CF3
F3C Exanpl e 101 was prepared using a _qiosil ar procedure to Exanple 98, using
2-chl or o- 3- cyanopyri dine in place of 2-bronopyridine. Electrospray M

[ MF1]+ 549.1. 10 Exanple 102 N~" 0 OH )CF3 F3C Step 1: Cbz 0O Ph N

ON H 2 ound 88 F3C
To m&@né%@%ﬁ%%’pa%ﬁ%@ shoé&&@%%ﬁf@?% R ed 15

Cl 3CONCE ¢mpomind 88 6¥2m.191%).opwi se. The solution was stirred at 0C for 2
h.  The @ nt was then renoved and the residue was dissolved in MeOH
(4nt) a O(1 M). K2CO3( 1.0g) was addgd,and the suspension was
stirred for 14 h. The mixture was then dh%}%wm 3mL of water,
concentrated to renove MeOH. The residue i:g%éract ed with Et CAc (10m x
3). The conbi ned organic | ayers vﬁ;‘%\ %05 PCT/ US02/ 40203 - 106

concentrat ed and passed throu% lica gel columm to give product
Compound 88 CF,

FaC Compound 89

5 To Compound 88 (290mg, 0.446mmol) in CH2Cl2 (3ml) was added
Phl(OAc), (131mg, 0.625mmol), Rha(OAc)s (12.9mg, 0.022mmol) and MgO
(26.4mg, 1.0mmol). The suspension was heated at 40°C for 16 h then cooled to
23°C. Celite (0.5g) was added and the suspension was stirred for 5 min. The
mixture was filtered and washed with EtOAC. The combined filtrate was

10  concentrated and purified by chromatography on silica gel to give Compound 89
(60mg, 31%).
Step 3:
Compound 89 transferred to a Parr shaker using 5ml EtOH. 10%Pd-C
(10%, 60mg) was added and the suspension was hydrogenated at 40psi overnight.
15  The reaction mixture was filtered and concentrated. The residue was separated
using HPLC on OD column eluted with 1:9 IPA/hexane to give two isomers, less
polar isomer Example 102a, Electrospray MS [M+1]" 517.1 and more polar isomer
Example 102b, Electrospray MS [M+1]" 517.1.

Example 103
0

PN

HN” NH  CF,

HN X O
’/,’/O

Ph CF3
20
Step 1:
CO,CHj CF4
(OENP(0)CH,CO,CHy
Compound 3 CbzHN-/, 0 CF
3
NaH, THF

Compound 90

To a mixture of methyl diethylphosphonoacetate (9.5ml, 51.77mmol, 3equiv)
in dry THF (100ml) at 0°C under N, was added NaH (60% in mineral oil, 1.24g,
25  51.77ml, 3equiv.). After being stirred at 0°C for 15 min, a solution of Compound 3
(10g, 17.26mmol, 1equiv) in THF (250ml) was added. The mixture was warmed to
23°C and stirred for 1 h and then quenched with saturated ag. NaHCOj3 solution



Conpound 88 (420ng, 91 % . Step 2: Cbz PhO Phl(OAc)2 \O HBO Rh(OAc)2 -
Compound 88 MJO \ CF3 F3C Conpound 89 5 To Conpound 88 (290ny, 0.446mmo1l)

i n CH2CI 2wdsiop1sams added Phl (OAc)2 (131 ng, O0.625nmmD1l), HRIT2A(S0Aa)203
(12.9mg, 0.022mmmol) and MO (26. 4ng, -1pPymol ). The suspensi on was heat ed
at 40C for 16 h then cooled to 23C. Celite (0.5g) was added and the
suspension was stirred for 5 min. The mxture was filtered and washed with

BtOAC T gﬁ)mﬁvybrw@ﬁuﬁmé w8 it RARTON! Abath 27 AU CdyitinBY organic

chromat o on silica

Conpoundlayerg w&r%fi@@qi @89523 éap@lrfgteg%kéhe G848y mucEwefSi pumw&ly@ollqmc)%

ggrrg) vagh e geiph i tmrmgeqnqn h‘é@ég%ﬁr%g%qnéh qeh a{eéégggtog\efé)&g?%?d 15
e reac m X ur

separ at eff%ép @ﬁﬁgﬁ% IL;fSnE%q?{toéar% 'p'é @"91 I 5§8Hexane to give two

| somes s, Skegs8: poI ar isonmer Exanple 102a, Electrospray M [ M1]+ 517.1 and
nor e poI ar i soner Exanpl e 102b, El ectrospray I\/Bc[dyﬁﬂd}d;F 17.1. Exanple 103

O HNANH CF3 HN O.Ph O CF3 20 P%e 1. CO2CH3 2P( O CH2CO2CH3
Conpound 3 CbzHNgompoud $0 CF _3 17 NAH,, THE GBaHp n@ o a m Xt ure of
met hyl di et hyl phosphonoacet ate (9.5m, 51.77 34qqui v

Compound 91

Compound 91 was prepared from Compound 90 using the procedure
similar to the preparation of Compound 44 from Compound 42. The crude
Compound 91 was used in the next reaction without further purification.

10 Step 3:
HO
CF4

LiBH,

Compound 91 CbzHN-/ o
/ CF3

. Compound 92
To a solution of Compound 91 (8.8g, 14.73mmol, 1equiv.) in dry THF
(150ml) was added LiBH,4 (0.58g, 26.51mmol, 1.8 equiv.) and the reaction mixture
was stirred at 0°C for two h. The reaction mixture was cooled to 0°C over an ice
13 bath and quenched with saturated NaHCO3; (50ml). The reaction mixture was
extracted with EtOAc (3x100 mi). The combined organic layers were dried
(NazS0y), filtered and concentrated to give crude Compound 92 (8.2g),
Electrospray MS [M+1]" 570.1, which was used in the next reaction without further

purification.
20 Step 4:
Q
H  CFs
TEMPO
Compound 92 CbzHN-/ o
NaOCl CF3

Compound 93
To a solution of Compound 92 (8.2g, 14.4mmol, 1.0equiv.) in EtOAc (150ml)

at 0°C was added saturated aq. NaHCOj3 (150ml) and the reaction mixture was
stirred for 10 min at 0°C. NaBr (1.5g, 14.4mmol, 0.01equiv.) was added to the

25 reaction mixture, followed by TEMPO (0.0225g, 0.144mmol, 0.1 equiv), and bleach
(6.25% in H20, 20.4ml, 14.4mmol, 1.0equiv.). The reaction mixture was stirred for
15 min at 0°C. The reaction was monitored by TLC in 1:2 EtOAc / hexane which
indicted presence of starting material. Additional NaOCI (2ml) was added to the



in dry THE (100m ) at OC under N2 was added NaH (60%in mneral oil, 1.24q,
25 51. 77ml, 3equiv.). After being stirred at OC for 15 mn, a solution of
Conmpound &0 @3b3B8g9 17.26mmol, 1 equiv) in THE (250ml) was raduesd2/4ddos

m xture was warnmed to 23C and stirred108+ 1 h and then quenched with
saturated aq. NaHCO3 sol uti on WO 03/051840 PCT/ US02/40203 -107 (100nt).
The m xture was extracted with Et QAc (100m x 3). The conbi ned organic

layers wesgtidhirfsturdEedWagadrbd fbetehin Hhe°c ra‘r'\‘életheﬁ W&é q\ﬂ@ﬁcﬁéﬂ Withed by

colum chr omat yer Bl ot age , . hexane:
hexan: ECPEICE SViebp oS0 CiRasHan SUXUES 3685 SRSy B BE A 8PS
[ MF1] + 53§.Iheioﬁtt¢rme@or&92@lé%e€§:ﬁ/eré’aﬂéd okigr (MgSonR aiteebPandbzHN CF3

Conmpound nd. 91 ound 90 u5| t he cedure
s var eoneer e Bd ooleE CasRRY ﬁﬁ%&‘%@ﬂﬁw 40 phCreRhes
Corrpcﬁmd\Nﬁlh]ouhfslrﬁ]sedunﬁcaﬂw next reaction without furt her purification. 10
Step HO Conmpound 91 | 4 CbzHN | CF3 Conpound 92 To a sol ution of
Conmpound 8.8g, 14.73mmol, lequiv.) in dry THE. (4e0nt) was added Li BH4
(0.58g, 26.51 mml, 1.8 equiv.) and the reaction mixiure was stirred at 0OC
for two h. The reaction m xture HMBA cool ecczn._QOC. 0V an ice 15 bath and
quenched with sat uf@ameeund33CO3—(50mML)~ The r Py XiFgre was extracted
with Et OAc (3x100 m ). The conbi ned organi yers vere (arbgg (Na2sO4) ,
filtered and concentrated to give crude Conpound 92 (oignpﬁ’f1 El ect rospray
MS [ Mr1] + 570AImixiurecf Gemposad 93 (8d el dobxmal ehOeioin. hantchidMPA (Barhwas

purificahboRd A% 78PERoftwd hH THe realFYR iR W L ottedRFSRC and quenched
10 with water (50ml). The reaction mixture was extracted with Et,O (150ml x 3). The
combined organic layers were dried over (MgSQ,), filtered and concentrated. The
crude product purified by column chromatography over Biotage (7:3, hexane:EtOAc)
to afford Compound 94 (3.8g, 40% over three steps), Electrospray MS [M+1]"
550.1.

15  Step 5:
CF3

1. BHz.SMez, HzOz, NaOH
Compound 94 CoN-, 0 CF,

2. (COCI),, DMSO, Et;N

Compound 95
Compound 95 was prepared from Compound 94 using the procedure
similar to the preparation-of Compound 47 from Compound 45. Electrospray MS
[M+1]" 566.1.
20 Step 6:
Compound 95 was converted toless polar isomer Example 103a,
Electrospray MS [M+1]" 502.1, andmore polar isomer Example 103b, Electrospray
MS [M+1]" 502.1, using the procedure similar to the preparation of Example 43a
and Example 44b from Compound 47.
25 Example 104

o
S—NH
HN




NaOCl 0 I CF3 Conpound 93 To a solution of Conpound 92 (8.2g, 14.4mol,
1.0equiv.) in EtOAc (150nl) at OC was added saturated ag. NaHCO3 (150m)
and the rweacdasiosm4m xture was stirred for 10 min at 0C. NaerT/{sh250e03
14. 4nmmol , 0. 0lequiv.) was added to thep®5 reaction m xture, followed by
TEMPO (0. 0225g, O.144mol, 0.1 equiv), and bleach (5.25%in H2O, 20.-4n,
14. 4mol, 1.Cequiv.). The reaction m xture was stirred for 15 mn at 0OC.
The reacétg Qq.vvas nmonitored by TLC in 1:2 EtOAc / hexane which indicted
presenc Starting material .. H fhenal OCl (2ml) was added to the WO
§< n@%gand 8 stirred for 15 mn
urat S (20mL) . The reaction
kped organic |ayers

03/ 051840 PCT/ US02/ 40203 -10 re (é&l on
at 0C and then it Gumpoandhe A
mxture was extracted with Et (%nger@Z)N.
were dried over (MgSO4), filtere n conc ated to gﬁ/e crude Conpound
93 (8g) which was used in the next-reaction wiGdmpouhdrlter
purification. Step 4. CF3 HWA ZN Conpound 93 'CF3 Conpound 94 A m xture
of Conpound TomMPeuUNIUIE wastireparedsemGompetindvbasingaie)Prasedurgsimiar at

170C for | l 4t t |d 10
Wi th wa{“é?:fi BEeRaf i} §F Eibohd et emBemeint . By e Toor
3). Phe ESnbfordbe Sopapoanda1R8.s were dried over (MgSO4), filtered and

concent rg¢pkg®d- The crude product purified by colum chronat ography over
Bi ot age —3, . hexane: c to afford Compou 94 . %oQV. hr ee
steps), Elect %meﬁopveagggg_a nglgfaeog _arﬁfnézgéhi_égéﬁ(_a%kg . H202,
NaCH Chzf94Bouging tite rocediu@ESimifar t1¢ @RCPyeharBfi@Opf Exd pleddpanddi4ls from
Conpoun epar.ed;: ' [ UPRRira®gK ABr tO
the pr eg%ﬁ?'i‘r“%ﬁ‘dg‘? @%ﬁgﬁﬁg%ﬁ&ﬁ%&@g%ﬁaﬁ3!9%@%%8@#-?(3)!;@rgylrﬁ/s il\/Hrl] +
566.10. column” using (5:95, IPA:hexane) to afford pure less polar isomer Example 104a,

Electrospray MS [M+1]" 502.1 and more polar isomer Example 104b, Electrospray

MS [M+1]" 502.1.

Example 105

HN
HN, o  CF
Ph” Y CF3
15 Example 105 was prepared from Compound 54 using the procedure similar
to the preparation of Compound 62 from Compound 54, but using CHsNHz (2M in

THF) in place of ammonia (0.5M in 1,4-dioxane). Electrospray MS [M+1]" 504.1.
Example 106a and Example 106b

HN HN
s, O ‘ O
Ph” "~ \'/©CF3 Ph” \l/©\CF3
Example 106a Example106b
20 Step1t:
1. 7 OEt
t-Buli, THF 0)
2.03, CHyCl, HO,/,OEt CF3
then Me,S

CF3
Compound 97

: 3. Pd(OH),, H
Compound 47 —ﬁ(——)z—- 2



20 Step 6: Compound 95 was converted tol ess polar isonmer Exanple 103a,

El ectrospray Ms [ Mtl] + 502.1, andnore polar isonmer Exanple 103b,

El ect r ospwayos/osB4p M-1] + 502. 1, using the procedure sim | arrdrousoRe203
preparation of Exanple 43a and Exanpt#1@4b from Conpound 47. 25 Exanpl e
104 O ~-NHHN O CF3 HN Ph ~0 CF3 WO 03/051840 PCT/ US02/40203 -109- Step
1. KHWVDS, THE - | CF3 Conmpound 1 -78 COF CCbhzNO 3 I[?"- OBr CF3 CF3

\ Cgrmouhd ?lé aCéUmﬁBH‘ﬁf %ymﬁylréttﬁea(zgf% il 2., ﬁﬁgmgyip?mF 5@.&3 %??OC
Bl et r osBrasNeer Bk O ol tmab | LR Btm R Bdded dpesnBamAmA 06
was conveatrgd t® 0eC rinkt stireedofintibxizerpbler b0 dee edldtidw aurmee pald¢dliovsi Mhet he
B oot Gy RUELVGE theh H SoeRRL2b € el SUATB BF iRl Y peaT | oo
col urtn" 8§BmymeireFHA @Antipwase)dded. dftffeomiktprerwas stiseg alt a7 8 Cstomerh Exanpl e
L0 oSt BB AN PNl SRR PO g bRIIBIO SRURLBRAIAD, |
Exanpl e esnixigreprlaysrewere sapaateband tha agueeus tayer piesxdiactedswith B0 to
1 B RGBS ORI (00 NS S
504, 1. I§9Hﬁp§ YRR SIRY Gk BnfRiCH UL LIV an alco ol as yellow oil.  The alcohol was
10  dissolved in CH,Cl, (20ml) and ozone was bubbled through the solution at -78°C
until pale blue color persisted. (CH3).S (2.7ml, 37.3mmol) was added and the
mixture was warmed to RT. Solvents were removed in vacuum and purification by
column chromatography [CH,Cl;] gave an ester as colorless oil. The ester was
dissolved in EtOH (20ml) and a catalytic amount of Pd(OH), (20% on carbon) was
15 added. The mixture was shaken in a Parr hydrogenator at 45 psi overnight. The
mixture was filtered through a pad of Celite and solvents were removed in vacuum
to give a colorless oil. Separation by column chromatography [hexane-EtOAc,
4:1(v/v)] gave Compound 97 as colorless oil.
Step 2:
20 Compound 97 was dissolved in CH3OH (10ml) and ammonia was bubbled
through the solution for 30 min. The mixture was stirred at RT overnight and
solvents were removed in vacuum to give a yellow oil. Separation by HPLC using
Chiralcel OD [hexane-isopropanol, 9:1 (v/v)] gave the less polar major isomer
Example 106a (15% overall) as white foam. Electrospray MS [M+1]"=491.1.
25 Continuous elution with the same solvent systeni gave the more polar minor isomer
Example 106b (10% overall) as white foam. Electrospray MS [M+1]=491.1.

Example 107
HN
HO o CFy
HN o
Ph” " CF3

To a solution of cyclopropylamine (17pl, 0.20mmol) in toluene (1ml) at RT
30  under N, Al(CHj3)3(0.1ml, 0.20mmol, 2.0M in toluene) was added. The mixture was
allowed to stir at RT for 20 min. and a solution of Compound 97 (20mg,
0.040mmol) in toluene (1ml) was added. The mixture was heated at 60°C overnight
and was cooled to RT. EtOAc was added and the mixture was quenched with



H2ZN H2ZN HO O CF3 HO O CF3 Ph CF3 Ph O CF3 Exanpl e 106a Exanpl el 06b 20
Stepl: 1. ~OEt t-BuLi, THE O 2. 03, CH2CI2 HO Ot CF3 then Me2S HN 3.
Pd(OH) 2, WD 0305GHB Conpound 47 Conpound 97 WO 03/ 051840 RCH/$$026200203
-110 To a solution of ethyl vinyl ethefi4-2.51 m, 26.1 nmol) in THE (50m)
at -78C wunderN2, t-BuLi (6.6nl, 11.2mmol, 1.7Min pentane) was added. The
m xture was warnmed to OC and stirred until the color of the solution

t d t
o Compactfrafey pBisshitf soBlfh %ﬁf%gsér'ﬂﬁ Swmqugg@ e sEHarRBd dhdibct | o
stirred @que.om(tayqrqu extraeted ety EEAQR 4H0 aﬁhemln@met%%m@r%n
Vat er angefd dfedvenigseryiadd mﬂeretdm@wmsrmreh@w\@dvmr\@ca@ﬁaérad pdrifiidionhe

ayers e ém“r@%wr%%éﬁ%‘értap%ﬁ‘h%% a1 i R g

vacusm t56%) ue colorise@io| ElastrysprapWISi[M+1k634) cohol was 10 di ssol ved in
CH2Cl 2 (20nl) and ozone was, bubbl eg % the solution at -78C wuntil

pal e bl ue col or persi sted. (CHS)ZS = 7.3nmol ) was added and the

m xture was warnmed to RT. Sol vents 2 removed in vacuum and purification
by colum chromat ography [ CH2C 2] '\;’;\Zve an ester as colorless oil. The
ester was dissolved in EtOH ( '3 f_at alytic amount of Pd(COH) 2 (20%
on carbon) was 15 added. The m xt aken in a Parr hydrogenator at
45 psi overnight. The mxture
sol vents were removed in vacuuriN

and a
e@/ass

¥ /0(5 ol orl ess oil. Separation by
col um chr omat ogr aphy [ hexane- BPHOAC; sgave Conpound 97 as
colorless oil. Step 2: 20 Conpound 97 as di ssol ved i n CH3CH (10m ) and

anmoni a was bemh% 1obamhskémpwl1osb%réqyreé&e@lffbmmnmhwsﬂ using
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sanme sol system
573.1 for the more polar isomer Example 108b.

Example 109

@“‘

(0
N-N

d

15 Step 1:

NH,NHBoc, CDI \\\‘
Example 13 -
THF

NHNHBoc
To a solution of diamine Example 13 (150mg, 0.336mmol, 1equiv) in
anhydrous THF (5ml) at 0°C was added tert-butylcarbazine (44.4mg, 0.336mmol,
1equiv) followed by CDI (65.4mg, 0.404mmol, 1.2equiv). The reaction mixture was
20 warmed to RT and stirred for 2 h. The reaction mixture was then concentrated and
purified on a biotage (5:95 MeOH/EtOAc) to give Compound 98 (170mg, 84%),
Electrospray MS [M+1]" 605.3.

CF3

d

Compound 98



Exanpl e 106b (10% overall) as white foam Electrospray M5 [ M+l] +=491. 1.
Exanple 107 HN HO O CF3 HN Ph CF3 To a solution of cycl opropylam ne (171,
0. 20mmol ) wiow3tosis4ene (1 m ) at RT 30 under N2, Al (CH3) 3( 0.Pcmis02@020 mol ,
2.OMin toluene) was added. The m xtureqmas allowed to stir at RT for 20
mn. and a solution of Conpound 97 (20ng, 0.040mmol) in toluene (1 M) was
added. The m xture was heated at 60C overnight and was cooled to RT. EtQAc
was addediggl. the mi xture was quenched with WO 03/051840 PCT/ US02/ 40203
-111 sattrr%led pot assi um sodiumtartarate sol dtion. The | ayers were

separated and the aqueous layer was extracted wWithdgOAc (100n x 2). The
conbi ned organic |layers were dried (MySE4) %n tered. Solvents were
renoved i n vacuum and purlfl cation by colwin c at ogr aphy [ hexane- Et OAc,

2:1 (v/iv)] ga 109M HEYdigggnes 560 coleer | ess oil. Electrospray
VS [ Mr1] += 531&%@2%% 108 J CF3 3 HN\’Ph "-' CF3 Exanpl e 108a

and Exanpl e 108b were prepared from Corrpo d 97 usinRg d’t"ggd § ocedure

simlar to the preparation of Exanple 107 fr Corrpourq1 ut - 10 using

2,2,2-trifluoroethylamne in place of cycl ogttiyd arni ne. El ectrospray MS
[y 52‘3’311*?% SQlfor 8F ComyFBuhd BT 7 SHEL B AR, e i ahBRBORE S o, |
O NH CF3CHxCh-(horn! het %3 Qﬁé@dﬁed(ﬁ 4MarE! s@umnw HadippneEddmicol Ph 984
5 2.81mmol, 10equiv). The reaction mixture was warmed to RT and stirred for 18 h.
The reaction mixture was quenched with sat. ag. NaHCO3; (100ml) and extracted
with EtOAc (2 x 150ml). The organic layer was dried (Na,SQ,), filtered and
concentrated. The crude product Compound 99 was used in the next reaction
without further purification.
10 Step 3:
To a solution of Compound 99 (160mg, 0.317mmol, 1equiv) in anhydrous
DMF (5ml) was added formaimidine acetate (165mg, 1.6mmol, 5equiv) and the
reaction mixture was stirred at RT for 30 min. HOAc (0.091ml, 1.6mmol, 5equiv)
was added and the reaction mixture was heated at 80°C for 6 h. The reaction
15  mixture was then cooled to RT, poured into EtOAc (200ml) and washed with water
(3 x 100mi). The organic layer was dried (Na,S0Q,), filtered and concentrated. The
crude mixture was purified on Gilson (1:9 H,O/CH3;CN) to give Example 109 (50mg,
35%), Electrospray MS [M+1]" 515.3.
- Example 110a and Example 110b

o)
HN,,, HN
,/’/O]/@ ég/OY/@
20 Example 110a Example 110b

Step 1:
Cbz\

Ph N
tBUSONH, $§;j>=NSO@U

Compound 47 — =
Ti(iPrO)4 O
CH,Cl, CF3
Compound 100
CF;



NH 00 THE CF3 HN.r0 Conpound 98 NHNHBoc To a solution of diam ne Exanple
13 (150ngy, 0.336mMmmvl, 1 equiv) in anhydrous THE (5nl) at O0C was added
tert - but yhoamsarmsne (44. 4ng, 0. 336mmo1l, 1 equiv) foll owed AT/ @GoR/4¢85. 4y,
0.404mml , 1.2equiv). The reaction mXygre was 20 warned to RT and stirred
for 2 h. The reaction m xture was then concentrated and purified on a

bi ot age (5:95 MeOH/ Et GAc) to give Conpound 98 (170ngy, 84%, E ectrospray

M5 [ MH1] + 60 4 O Ph %
AN HC1 1 0 oxayBNF HEORSOTR G L R PHo ! Cosie 7y ABPORAR 8 ES . ol ut on
of COrrp@onue@@dmmmrresmﬂlngwﬁmlflmmleqUCompoumnQQrous CH2Cl 2 (15ml) at
0C was agdsd.a 4M HCl solution in 1,4-dioxane (0.7m, 5 2.81 mol, 1

Cequi v) : “reaction m xture wagyarnmed to RT a@gzstirred for 18 h. The
reaction m xture was quenched Wﬁh%Nk?ést HCQ§ W100/soand extract ed
| N

un

with EtOAc (2 x 150nil). The organi er was drie¥ ( SHA), filtered and
concentrated. The crude m?ct X 9 was usf\e ¥'n next reaction
wi t hout furtf&m%bﬁb@a 10 $tep 3: To a+sol upi on of nmpound 99
(160mg, 0.317 1 equi vpnzl n am DVF (5 Fadded formai m di ne
acetate (165ng, 1.6mml _7dQ@EEV) reaction ture was stirred at
RT for 30 mn. HOAc (0.091 m, 1.6nmMol cofapétidiotawasi ad@echpamad 101d reacti on
m xture was heated at 80C for 6 h. e reactlon 15 ket ure was then cool ed

E)?g;%l’cp?;;gs:d\kggﬁnﬁg%zi\ﬁg%%"%%% and’ co e%?rgﬁghd%’mcrugge

m xt ur e ogavefed ite sefinamics Compeunds ABdaal91h-0 gi ve Exanple 109 (50my,
359 , Elsatg@@ospray M5 [ M+1] + 515. 3. Exanple 110a and Exanple 11Cb OO0 H

N. ,, Cbz\
Ph NHSOtBu
: 7 coMe \o
Compound 101b
Grubbs' cat CF3
Compound 102
CF,

A 15ml pear-shaped flask was charged with Compound 101b (140mg,

10 0.193mmol, 1equiv) and CH.Clo (1ml). To this pale yellow solution was added
Grubbs’ catalyst (13.7mg, 0.016 mmol, 0.084 equiv), and methyl acrylate (21pl,
0.232 mmol, 1.2 equiv). The resulting reddish solution was heated at 40 °C
overnight and quenched with methylsulfoxide (0.2ml). After stirring at RT for 20 h, it
was diluted with Et,O and washed with water. The organic layer was dried over

15  MgSO., filtered, and concentrated. The residue was purified by silica column to give
Compound 102 (100mg, 66%).

Step 4:
A RBF was charged with Compound 102 (100mg, 0.128mmol, 1 equiv) in
EtOH (3ml), and Pd(OH), on carbon (90mg, 0.128 mmol, 1equiv, 20%wt). A

20  hydrogen balloon was attached on the top and the mixture was hydrogenated
overnight. The reaction mixture was carefully passed through a celited funnel and
the celite pad was washed thoroughly with MeOH. The filtrate was concentrated,
then re-taken up into MeOH (2ml), treated with HC! (2ml, 4.0M in 1,4-dioxane),
stirred at RT for 2 h, then concentrated again, retaken up again into MeOH (5ml),

25 treated with an excess amount of K,COs3, and heated at 50°C for 3 h, filtered,
concentrated, and the resulted residue was purified on a silica column to afford
Example 110a (42mg, 64%), Electrospray MS [M+1]" 515.1



CF3 CF3 HN HNi CF3 CF3 20 Exanple 110a Exanple 11 Step 1: Cbz Ph ~N
t BUSONH2 ; (NSO Bu Conmpound 47 Ti(iPrO4 0 CH2Cl2 CF3 | Conpound 100 CF3
WO 03/ 05184003RET84WS02/ 40203 -113 Usi ng a procedure sim | aCTresoeMexopl e 11,
step 2, Conpound 47 was converted taq{fe correspondi ng sul finimne,
Conmpound 100. Step 2: Cbz® Cbz Ph N NHSOBu Ph N NHSG Bu MBr Conpound
100 r THE CF3 CF3 -78 to 0C ~ Conpound 10la Conpound 101b CF3 CF3 5

Fol l owi ng a roce r 0
converted to é‘am*?ﬁﬁ"@e(%‘%%éﬁa@%é ‘ngalsq‘@%gB &gtdg? g (";% PhW(\a/é
NHSCt BuC otogdiend 1013. Ele\otmwyd\/lso[fabbﬂnm&dlb Grubbs' cat CF3 Conpound 102
CF3 A 15m pear-shaped fl askpyasi@3198%nd EXampi@qyng 101 b (140ny,

OO
0.0
Y

HN,, HN~ ‘\

Nl d@r@

Example 111b

Example 111a

5 Step1:
Cbz O
NHSOtBu PhHN—HN ph HN—HN
- KL
OH 2) (Cl3C0),0
Compounds 1) Os _DIEA
101a and 101b 2) NaBH, i)eng;S)/:
CF4 P

Compound 103 Example 111a Example 111b

An RBF was charged with a mixture of Compound 101a and 101b (180mg,
0.248mmol, 1.0equiv) and CH,ClI, (2ml). This pale orange solution was cooled to
-78°C, and then O3 was bubbled in. After the solution turned pale blue, the reaction

10  solution was stirred at -78°C for 10 min, then it was flushed with N2 to get rid of Os.
The solvent was then removed carefully. The residue was dissolved in EtOH
followed by addition of NaBH, (120mg). The solution was stirred at RT for 12h. It
was quenched with NH4Cl solution. The reaction was extracted with EtOAc (3 x
10ml). The organic solution was washed with brine, dried and concentrated to give

15 Compound 103, which was used in the next reaction without further purification.

The crude Compound 103 was dissolved in MeOH (2ml) and cooled to 0°C,
followed by the addition of HCI (6ml, 4N in dioxane). After stirring for 3 h, the solvent
was removed and the residue was redissolved in 3ml CH,Cl,, followed by the
addition of DIEA (178pl). The solution was cooled to 0°C, triphosgene (36mg) was

20 added, and the reaction was allowed to warm to RT and stirred for 3h. It was then
diluted with EtOAc, washed with 5%HCI, NaHCOj3 (aq.) and brine. The organic
layers were dried with Na,SO;, filtered and concentrated. The crude product was
hydrogenated to give a mixture of Example 111a and 111b. The mixture was
separated using prep TLC (5% MeOH in CH,Cl,) to give Example 111a (less polar)

25 and Example 111b (more polar). Electrospray MS Example 111a [M+1]" 517.1;
Example 111a [M+1]" 517.1.



10 0.193mmol, 1 equiv) and CH2CI2 (1 m ). To this pale yellow solution was
added G ubbs' catalyst' (13.7ng, 0.016 mmol, 0.084 equiv), and nethyl
acryl ate Wald3/051830232 mol, 1.2 equiv). The resulting reddicahusokedod on was
heated at 40 C overnight and quencheqq®gith nethyl sul foxide (0.2m ). After
stirring at RT for 20 h, it was diluted with Et20 and washed with water.
The organic | ayer was dried over 15 MySO4, filtered, and concentrated. The
residue was purified by silica col Ung, L\9 Corrpound 102 (100nmg, 669 .
Step 4: A RBF was charged with Conpo Onmg, 0.128mmol, 1 equiv) in
EtOH (3nl), and Pd(OH)2 on carbon (90Wgyu0.128 mol, 1 equiv, 20%m). A 20
hydr ogen bal | oon was attached on the A op and the m'xture was hydrogenat ed
overnight. The reaction m xture carefully passed through a celited
funnel and the celite pad was washeg thoroughly with MeOH The filtrate
was concentrated, then re-taken up’into MeOHcg2m ), treated with HC (2,

4.0OMin 1,4-di oxane) stirred at § or 2 t hen concentrated again,
retaken. up again into MeOH (5m ), 25/t1e: th an excess ampunt of
K2CO3, and heated at 50C for 3 h, tered, TCOoegentrated, and the resulted
resi due was purified on a si l'ica m to afford Exanple 110a (42ny,

64% , E ect! a3y S%%“ Was pr gﬁi@ %té/\gssgﬂ‘/ é’@éﬁﬂﬂoliﬂ*fHﬁQ%’nﬂngﬁS%%er

Exanmpl e 11 f I'mlar cedur e tﬁ{? usi n
ConpoundN21 blatyllithiat (ddn &%ﬂ[rml INsingpenteRahyps addedq @111 b
O 0YQ  NiiffehiMt =7 8%3fdPHd miMNand Idl\édlunon &FGofipb wl(%arhgaommmb illlb 5
S o )b 5 el S b A b oA 23,
separ at iwith HORZ 4EF38WE-3 Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (200mi x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
10  in vacuum and purification by column chromatography [hexanes-EtOAc, 4:1 (v/v)]
gave a colorless oil (112mg, 61%). The oil was dissolved in EtOH and catalytic
amount of palladium (10% on charcoal) was added. The mixture was shaken in a
Parr hydrogenator at 45 psi overnight. The mixture was filtered through a pad of
celite and solvents were removed in vacuum to give an ester as a colorless oil. The
15  oil was dissolved in CHzOH (10ml) and ammonia was bubbled through the solution
for 30 min. The mixture was stirred at RT overnight and solvents were removed in
vacuum. Purification by column chromatography [CH30OH-EtOAc, 1:9 (v/v)] gave
Example 112 as a colorless oil (54mg, 61%). Electrospray MS [M+1]"=519.1.
Examples 113a and 113b

o]
NH
o CF, CFj
HN
pre” CFs CF3
20
Example 113a , Example 113b

To a solution of Compound 51 (1.97g, 3.10mmol) in CH2Cl, (50ml) at -78°C,
DIBAL-H (9.3ml, 9.3mmol, 1.0M in toluene) was added. The mixture was stirred at
-78°C for 1 h before it was quenched with saturated potassium sodium tartrate
25 solution. The mixture was warmed to RT and water and EtOAc were added. Layers
were separated and the aqueous layer was extracted with EtOAc (200 ml x 2). The
combined organic layers were dried (MgSQO,) and filtered. Solverits were removed



Compound 103 Exanple 11la Exanple 111b An RBF was charged with a m xture of
Conmpound 10l1a and 101b (180ng, 0.248mmol, 1.Cequiv) and CH2CI 2 (2ml). This
pal e orang® o4 on was cooled to -78C, and then 03 was Haabisoedoliosn. After
the solution turned pale blue, the reaqsion 10 solution was stirred at -78C
for 10 mn, then it was flushed with N2 to get rid of 03. The solvent was

then renoved carefully. The residue was dissolved in EtOH foll owed by

quenched’ SretRidng O RonsaPRiddaphl b iR SI0AC M1 Bv)Tdal i’ 5 X°°
10m ). TFieohol §h6pc88%) @siaptoness alashed with brine, dried and concent r at ed

to give 15 Coifosl X
f et her gur,flcat biflo Bianat 80, #B3iAE wick diseoineiin RAGIOMLAetARL

103
and cool(@@mi)anstsataly§iciaments) Pc"Hféa glé&dowa%]a @&m'ﬁwelw%/ﬁ%ﬁe)
Afteg stih arddtied-aibe3att 3G°®90wh}gﬁmt80|wemsr\@émwedwca@d ih vacuesi ahdtecolamn

oo o TR 4oL S S e nE s e bl

reacti omimwas allowed to warmto RT and stlrred for 3h. It was then di |l uted

w th EtQAc, “ﬁﬁehﬁaﬁgggg C) 31 e(satﬂsg?l%'(ﬁj rPCH%ﬁ I (‘z'bﬁgpém layers

were dried wt tered and concen e pro UCt was

hydr ogereaoiat alo7§1Ge Qs Wﬁ&bubéleﬁfth@&m’f‘pﬂh@ solutiprawitil B1R@e biYR CalPkt ur e was
sepgpat %r&% nﬁﬁé%oﬂﬂ@n( Wﬁé/ﬁ%réﬁwgﬂ%@g&d vRh mzvmwtﬁéadmdwesblsbauﬁdress

pol ar) fone APA0BP SR Eie ViRe BB 150

[|v|+1] + ENES tha'rB@anM?H‘ﬁﬂﬁ' Fn&ﬂm'ﬂwgiﬁdﬁe
-115- P@dlﬁérﬁsw&e@ggﬂdﬁedh@v%umﬂﬁd osiomn dhrSE&to%'rapaysEIdéxmef)mEt@Aet hyl
propi o r N2, t tyllithi
(0. 48rmaé g( g‘gﬁﬂ@' t'le %Md%@%@iﬂ )g%é agé:%ocf%g‘?wgl renxt ure wasu5yst: rriagmat
-78C for 10 rihe alieéhyds 280ign0 4fl nooek wasdliasolyad anigoperer@Am)) and t- THE (1
h
HWHOA&HQ%%WWQ%? Yo %W 6f3€oc%m Erg&.t%qtmlnﬁ taemﬁﬁ]oﬁgﬁgfsl ng
separ at expdiin thﬁ@rﬁq%%@‘tfésﬂr@}%ﬁm}agoe&wdEtV\éfHeWW%S pelded tjr DOGRKIUE Mas The
conbi nedstwe@iaétl RT VyRossipese? ol \WetdrMn@o RO deté bigeed L afolsuestes - wer e

renoved separated and the aqueous layer was extracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
20  in vacuum to give a crude acid as yellow oil. |
The crude acid was dissolved in CH,Ci; (10ml) at RT and diisopropylamine
(0.22ml, 1.24mmol), followed by PyBOP (322mg, 0.62mmol) were added. The
mixture was stirred at RT for 20 min. before a solution of ammonia in dioxane (8ml,
4.12mmol) was added. The mixture was stirred at RT overnight before it was
25 quenched with saturated NaHCOj solution. Water and EtOAc were added. Layers
were separated and the aqueous layer was extracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
in vacuum to give the crude amide as yellow oil.
The crude amide was dissolved in CH3;OH (10ml) and Pd(OH), (20% on
30 carbon)was added. The mixture was stirred under H, (balloon) for 4 h. Solid was
filtered through a pad of celite and solvents were removed in vacuum to give the
crude amino-amide as yellow oil.
The crude amino-amide was dissolved in CH3;OH and excess NaOCH3; was
added. The mixture was heated at 60°C for 1 h before it was quenched with
35 saturated with saturated NH4Cl solution. Water and EtOAc were added. Layers
were separated and the aqueous layer was extracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSOQ,) and filtered. Solvents were removed



10 in vacuum and purification by colum chromatography [hexanes-Et OAc, 4:1
(v/v)] ogave a colorless oil (112ng, 61 % . The oil was dissolved in EtOH
and cat al wa @/ossrount of pal | adi um (10% on charcoal ) was add@cko2/Fbme3 m xt ur e
was shaken in a Parr hydrogenator at _¢bypsi overnight. The m xture was
filtered through a pad of celite and solvents were renoved in vacuumto
give an ester as a colorless oil. The 15 oil was dissolved in CH3OH (10m)

v roa B ettl AR Rofiin SRR o ERRCL AR RIORG. 2 T gl BBl beal s

by col umsomardivaamglea‘b‘h‘.;a [208GHE Tt datepsiogergll) a8 ]Nhga\feamExEélapﬂreSmmz MS a

1130 & MR SpROTGGAAapyS R fe pme ST Rieh ot eI REye 0,2
Exanpl e B235ispener Examplen13b (Zomgo A, 91stens overallzagesipsiepsiol. cH2al 2
(50nty aEIec?r%@prayDM@ﬁMH](%@i 9.3mmol, 1.0OMin toluene) was added. The

m xture was stirred at -78C for 1 h before it was quenched wnth saturat ed

pot assi um sodj artrate 25 solution. The to RT and
Wator and Et ORBe, @e&@éeapthrawo; 'nkﬁeﬁegéeesﬁkaébmmﬁé C?Hen%au@daﬁav%y%r

vas ext r gefriabnbhtibrEl [PA%I ngggr‘émé&eg) thB8e skMBAIN &L 9F IR GharnR¥s N e
dried (MgSO4) and filtered vent re renmoved WO 03/ 051840
PCT/ USO214aiz08 the emgbadimeatudescribedahiaverwithouw siepadingpigm] theiaventige OAc,

3:1(Y4 v) |l "

iyl o BB, 'S Bigerbha, MeréioR hdr B Rl TS pBFLROAST i baP s

E} 30m 21 aedmbwiraém*s:de;@nbedraboi/epbmnamuende@tcdcmmi radduﬁdatﬂr’fmthat ateug/ﬁhWas
eate seal ed-tu at 130C ov ol vents we repoved in

Uacuum il SR ERpRsEE G AR Ge e, (8 15459 St dolMIng! kone
(891 nu, clRfie. as colorless oil. The alkene (891 ng, 1.31 mml) was
dissolved in CH2CI 2 (20nl) and was cooled at -78C. 03 was bubbl ed t hrough

the solution until a pale blue color 10 persisted in the solution. The

m xture was purged with N2 until a colorless solution was obtained. Methyl

sulfide (1 mM) was added and the m xture was warned to RT. Sol vents were
renmoved in vacuum and col um chr omat ogr aphy [ Hexanes- Et OAc,



5:1(v/v)] gave the al dehyde (800ng, 90% as colorless oil. The al dehyde
(280ngy, 0.41 nmol) was dissolved in isoprene (2.4nml) and t- 15 butyl

al cohol (Walg3/0a184RT. A sol uti on of sodiumchlorite (414ny,PcA/domedo} in
sodi um di hydr ogenphosphate (4m, 20% wy18in water) was added. The m xture
was stirred at RT vigorously for 2 h. Water and Et OAc were added. Layers
were separated and the aqueous | ayer was extracted with EtQAc (250mM x 2).
The conbi nedyA3dc&inaYsess were dried (MgSH) and filtered. Sol vents were
removed 20 in vacuumto give a crude acid as yellow oil. The crude acid was
dissolved in CH2C12 (1 Orl) at RT and diisopropylamne (0.22m, 1.24mol),
fol | owed,by BOP .0. 62 I re added. The m xture was stirred at
RT for 20" m %%‘F@ﬁ@ﬂ%[‘%?ﬁ‘%ﬁ”% nia in dioxane (8m., 4.12nmol) was
added. The m xture was stirred at sovernight before it was 25 quenched

Wi th saturated NaHCG3 sol ut | pn. Wat ang EffUAc were added. Layers were
separated and the aqueous |3ayer \was |extragfed with Et OAc (250m x 2). The
conbi ned organic |ayers dri ( R filtered. Solvents were
removed in vacuumto give thencnude arfi de as S/el |l ow oil. The crude am de
was di ssol ved in CH3OH (R@> Pd(OH) 2 (20% on 30 carbon) was added.
The m xture was stirred und (‘bal L gon) for 4 h. Solid was filtered

t hrough a pad of celite andréo S re renoved in vacuumto give the
crude am no-am de as yel |l ow oR* ™he crude ani no-@ni de was dissol ved in
CH30OH and excess NaOCH3 was added. The m xture was heated at 60C for 1 h
befor® it wasOfadharBaceiticallysaceapiable salt harnok ytharained NHACI sol uti on.

Wat er and Et ; e : s d ayer
was. extr act ed i T B e (LG ep SRl ERBH IR 178 Lo et oY ¢
dried ( Chgtesvatyf amd er ed. Sol vents were renmoved WO 03/ 051840

PCT/ US02/ 40203 -117 in vacuum and col ungéchr omat ogr aphy [ hexane- Et OAc,

2:1(v/v)] gave the less polar isongr e 113a (20ny, 9% 4 steps
overall) as white foam El ectrospr 1] +=515. 1. Conti nuous el ution
with the sane solvent system gave the ® polar isonmer Exanple 113b

(25nmy, 12% 4 steps overall) as cal orless oil, 5 Electrospray MS

[ M-1] +=515. 1. XTHRe Qbove -885c18 @i IR1's -NEOmt kel ($Q2Retai i al |

modi fg cati ons iLaf_ol -OfN (SR 1ZVGNLN 1By WiHl.l,- be appreci at ed by
t hose skill edwlﬁgqt)ﬁgéargpﬁ % ;g:rg\la(nges acﬁ b%@bn%e) ‘\t,\fge he enbodi nents
descri bed above wit hout RdgpdrRT amp éacmintkpendentiv salectéd foondepgroupt i s

embodi ment s doser i BUAESHALR! Mo Gesikvh Bkl (5 Gl Rt it Bls ot -
are within the spiCHiF alHRME-CH;; OhR'iandar?, itogethas withftheedriivh 4en to
language of the f O\'NL\%VM t?l%y are both attached, form a C; to Cs alkylene ring; or
15 when X' is -O-, -S- or -NR*%-, then:
R' and R? are each independently selected from the group
consisting of H, C4-Cs alkyl, hydroxy(C+-Czalkyl), C3-Cg cycloalkyl,
-CH.F, -CHF, and -CF3; or R' and Rz, together with the carbon atom to
which they are both attached, form a C3 to Cg alkylene ring; or R' and
20 R?, together with the carbon atom to which they are both attached,
form a C=0 group;
R®is selected from the group consisting of H, C4-Cs alkyl, hydroxy(C4-C3
alkyl), C3-Cs cycloalkyl, -CHxF, -CHF, and -CF3;
each R® is independently selected from the group consisting of H, C4-Cg alkyl
25 and-OH;
each R’ is independently selected from the group consisting of H and C4-Cs
alkyl; .



clainms. WD 03/051840 PCT/US02/40203 -118- What is clainmed is: 1. A

conpound having the fornmula (I): 2 R6 Art RB R X11 RAre n2Z RS N 4 RI8 R

R33 R32 (Woo3Bsm40a pharnaceuti cal |l y-acceptabl e salt ther adfT/useh@om®sn Ar 1

and Are are each independently sel ectedl19+omthe group consisting of

R17-heteroaryl and RS R9 1o Xis -0-, -S, -SO, -SO2-, -NR34-,

-N(CO. R12) - or -N(SOZRlG 5)-; 10 when X1 is -SO, -SM2-, -N(COR12)- or

- N( S02R15) - (Bésand R2 are each independently selected fromthe group

consi sting of C& al kyl, hydroxy(Cl-C3al kyl), C3-C8 cycloal kyl,

- CH2F, - CHF2 aﬁ@ndc%%areoeamlnaiaaemenﬂm@ew@d TAAhe Igeo LR EBRSISERDA t o

Wmch the I@gﬁzg?q%% attached, forma C3 to C6 al kylene ring; or 15 when X1
- 0- 4-, then: Rl and R2 are each independently selected from

the gr oup co@giesd,i ng of H, Cl1-C6 al kyl, hydroxy(Cl-C3al kyl), C3-C8

cycl oal kyl , -CH2F, -CHF2 and -CF3; or Rl and R2, together with the carbon

atom2o which thef @r%t%étﬁn%ttached forma C3 to C6 alkylene ring; or Rl

and 20 R2, toget he%\énlqhdlﬂs}e @ﬁp?O@Hy:oL@Ho @ﬂmlcsté]ﬁyl a;(ﬁ;}q)%pi ho@mazccged

forma C=0 group i s’ sel’écted”fromihe ¢ COI’ISIS

al kyl , hydroxy@CEs,G@CIalhcm;‘vi >O- @-%cm}@alwbkﬂ C+—Cbi@|ﬂ<yl(%+¢@cm\<@alkm3 each

R6 is indepen idMas fi4 oL BURSE i4n fio 1€6 al kyl

e L NdependgRidRt SHSRITIRM AR o J IR RIOTRI N NR o) R
-NR™(C(O)NR™R"™), -C(O)NR"*R™, -C(0)OR", -C3-Cs cycloalkyl, (R™)-aryl,

10 (R')-heteroaryl, -OC(O)R™, -OC(O)NR"R™, -C(=NOR")(R"®), -C(O)R™,

-C(OR12)(R13)(R14), heterocycloalkenyl optionally substituted by 1 to 4
substituents independently selected from the group consisting of R* and R*,

R24 R/ P 2 (= 12
— ﬁ_kN\R'ss g_l\/;H_\Z R12N/\/ :< ]f/\ #__/ZR .

N
R2 ’ \n R12 7
o R
Ng 'O
—N >><3 .
g - AR or
R* and R® together are =0, =NOR'?; or
15 R* and R®, together with the carbon atom to which they are both attached,

form a 4- to 8-membered heterocycloalkyl or heterocycloalkenyl ring cohtaining 1to
3 groups independently selected from X?, provided that at least one X2 is -NR*-,
-0-, -S-, -§(0)- or -SO2-, the ring being optionally substituted with from 1 to 6
substituents independently selected from the group consisting of R* and R*";
20 provided that R* and R® are not both selected from the group consisting of H,
alkyl and cycloalkyl;
further provided that, when one of R* and R® is -OH, then the other one of R*
and R® is not alkyl or (R")-aryl;
R® R® and R are each independently selected from the group consisting of
25 H, C4-Cg alkyl, C5-Cg cycloalkyl, -OR™, halogen, -CN, -NO,, -CF3, -CHF», -CH,F,



each R7 is independently selected fromthe group consisting of H and Cl-C6
al kyl; . WD 03/051840 PCT/US02/ 40203 -119- 2 is 1to 4, R4 and R5 are
each i ndep@ndastd4y sel ected fromthe group consisting of RAIOKBREDINL- G,
where, 5 nlis Oto 5; and Gis H, -CP30--CHF2, -CH2F, -OH, -O(Cl-C6

al kyl), -OCH2F, -OCHF2, -OCF3, -OCH2CF3, -O (C3-C8 cycloal kyl),

-O (Cl-C6)al kyl (C3-C8 cycloal kyl), -NR13R14, -S02NR13R14, -NR12S02R13,

e U e e T
L ol R e R 0 T,
R37 R24 12 I’IR12~|’3;5—|1@ 1EsRilkiol G:RCNeycx@alkyIN ~~' )n3 0 ~ 2 7~f \R12 R?7 N or

OOORe7 R27 ,p6 2 R4 and R5 together ar R
, tdgether W tﬁ”@ﬁg a5 S@ﬁh éﬂd@rﬂetnge y &l ept?é@yframethscﬁrﬁuappa%'ﬁé@ﬂ O?ﬁor m a

4- to 8-¢g @eélﬁg b@t@r y 861 % e@&@@élﬁ%@}’%?ﬂ#@ﬁ NEnfangai ning. 1

to 3 groups indéepén e rom Xz, provi ded that at |east one X2
is -NR SBgteroawl or-S-, -S(O)- or -S2-, the ring being optionally

oroup cons: st T 200 FresoobRiTaRRt BE %ﬁ%@%@s@ﬂﬁ@ﬁ”&%&é RE ' Sl AT
sel ect edféroa4-he 7gneribetod Satirateg @fudéaturaté@hn@mbtqs/obuamadw substifuted her

provi ded t hat en one of R4 and R5.is - hen t he o her one R4 and
R5 i 80 noithi QRMWR?W&@'??O SR carrgn akems iy ey G fOBGRITR M@@kﬁ&ﬁeiwt

sel ect edhEEé?Bbch?ﬁséreetHH fofSthe 3qraagp%ns@ifrndijofs‘é C8. ahif YINR¥E3- CGB cycl oal kyl,
-OR12, hal ogen, -CN, PF, WD 03/ 051840 "PCT/ US02/ 40203

-120 - CH2CF3, Ne 093] or @CHFZ - OCH2F, - OCH2CF3, - COOR12, - CONR21R22,
R" is C4-Cs alkyl, C3-Cg cycloalkyl, -CF3 or -CH,CF3;
R'is H, C4-Cs alkyl, C3-Cg cycloalkyl, (C3-Cs)cycloalkyl(C4-Ce)alkyl,
15  hydroxy(C.-Cg)alkyl or -P(O)(OH); |
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 H, C4-Cg alkyl, C3-Csg
cycloalkyl, C1-Cg alkoxy, -OH, halogen, -CN, -NO,, -CF3, -CHF», -CHF, -OCF3,
~OCHF,, -OCH,F, -O-(C1-Cs alkyl), -O-(Cs-Cs cycloalkyl), -COOR™, -CONR*'R?%,
20 -OC(O)NR?'R%, -OC(O)R™, -NR*'R%, -NR?'COR'?, -NR?'CO,R"?,
-NR?'CONR?'R%, -NR*'SO,R"® and -S(0)sR"’;
R?' and R? are each independently selected from the group consisting of H,
C4-Ce alkyl, C3-Cg cycloalkyl and benzyl; or
R?" and R%, together with the nitrogen atom to which they are both attached,
25 form a 4- to 7-membered saturated or unsaturated ring, where one of the carbon
atoms in the ring is optionally replaced by a heteroatom selected from the group
consisting of -O-, -S- and -NR**-;
R? and R** are each independently selected from the group consisting of H
and C4-Cg alkyl; or
30 R? and R*, together with the carbon atom to which they are both attached,
form a C=0 or cyclopropyl group;
R? is H, -OH or C4-Cg alkyl;



-OC(O NR21R22, -OC(O R12, -NR 21COR12, -NR21C02R15, -NR 21CONR21R22,
-NR21S02R15, -NR21R22, -S02NR21R22, -S(O n6R15, (R19)1-aryl and

(R19)r- hewermansyd49 R12 is H, Cl-C6 al kyl or C3-C8 cycl oal kydryud2Ri®3and R14
are each independently selected from thgigroup consisting of H Cl-C6

al kyl, C3-C8 cycl oal kyl, (C3-C8)cycl oal kyl (C1-C6)al kyl, -CH2CF3, aryl and
heteroaryl; or R13 and Rl14, together with the nitrogen atomto which they
are both atta 201 t i ng
that is opti oﬁgl ?y 51bs ?Ségﬁ&fén%wé%%f?}%ﬁr@e BUHEBFF}%'Q{'@%% E)-Ir’l
atonms i nand€CCpalkiyls optionally replaced by a heteroatom sel ected fromthe
group consi st

Aot S BlnBa ey pre saeh Miferetiisniy seRBisd tOn theiredp sPRTle ST HS”
cycl oal kybH, CCE@Ekgych- ol doeldafid, Q@)saigswcloalkﬁ(wcgw 6Rd @I@{NKR”Rﬂ?

-P(O (OH) 2; each R19 is a substituent on the aryl or heteroaryl ring to
whichoitOfs attached, and is independently selected fromthe group

ﬁ&“i;itn' "9 5 Rl ‘%&f@‘&’“ A0 vy Ak nsbiody o

al kyl), q‘@n(@@ €S, ayccychmmpyl)r;ng-m -CONR21R22, 20 -OC(O NR2' R22,

O, g e AN R S IO 0 BB 205,
consi sti @gdqj1 € alkgt- C6 al kyl, C3-C8 cycloal kyl and benzyl; or R21 and R22,

together with the nitrogen atomto which they are both attached, 25forma
4- t807- nenbelped'ssﬁtgn“&-tgséikﬁdrcm'ﬁéétyﬁm‘ﬁfh (%T@?CWF&"%VI%G&;@Wh@r car bon

atons ing }4 @chl %tl onal ly replaced by a heteroatom sel ected fromthe
group Si s -S- and -NR34-; R23 and R24 are each
i ndependent I yl%elseldt Q@GerajhyltGe-Cgranh@aHth(CstGer)g/dﬂalkvl (GnGs)alkyCs al kyl ; or

i §§ﬁe§”9<®i¢§;é‘%t>“ B C e BT G R G R BRI al kyi

WO 03/ 0514, RRTRUSEDARYH3 - 121 R28 and R29 are each independent!|y

2ach P ndependbit Iy HeGrbsr Al Eovineog b Cotransloalg i orak bl co -

al kyl, Qe rgri®al kyl, (C3-C8)cycl oal kyl (C1-C6)al kyl and -C(O) NRL3R14; 5
or
R¥ is 1 to 3 substituents independently selected from the group consisting of

H, C4-Ce alkyl, -OH, C4-Cg alkoxy and halogen;
ris 1to 3;
20 X2 is -NR*-, -0-, -8-, -8(0)-, -80;-, -CHz-, -CF2- or -CR"*F-;
X3 is -NR¥-, -N(CONR'R™)-, -N(CO,R")-, -N(SO.R™)-, -N(COR"}-,
-N(SONHR™)-, -O-, -S-, -S(0)-, -SO2-, -CHz-, -CF,- or -CR"?F-;
nzis 1to 5; and
nsis 1to 3;
25 or a diastereomer, enantiomer, stereoisomer, regiostereomer, rotomer,

tautomer or prodrug thereof.

2. The compound or salt according to claim 1, where X' is -O-.
30 3. The compound or salt according to claim 1, where Ar' and Ar® are each
RB

§—< %—Rg



R30 and R31, together with the carbon atomto which they are both attached,
form=0, =S, a cyclopropyl ring or =NR36; R32 and R33 are each

i ndependewd o3/i8ed4ect ed from the group consisting of H andc@iese/4edokyl ; 10
R34 is H Cl1-C6 al kyl, C3-C8 cycl oal kyf22(C3-C8) cycl oal kyl (C1-C6) al kyl or
hydr oxy(C2-C6)al kyl; R35 is H, Cl-C6 al kyI C3- G5 cycl oal kyl ,

(C3-C8) cycl oal kyl (Cl C6)al kyl, -P(O (OH) 2, aI lyl, hydroxy(C2 Co6) al kyl

i oo aityl, O e SHOREIRG 0 EFIE) SR AP0E (8 iggFRe, 5,

OR12; R37 is R’ Bode tainewlabheﬁFs mdependently sel ected fromthe gr oup
consisting of H Cl1-C6 alkyl, -OH Cl1-C6 al koxy and halogen; r is 1 to 3;
20 X2 is_-NR3h:, -0-, -S, -S9O - SOR- 2- {0l &- 12F 10X3 1S
NR 34- R ﬁ&%mmpoungmaﬁﬁp@ﬁyprdmgmgt?zrm?s)whers%%@em d R are

- N( SGZNHR13) - eackpmdepgndentﬁfglectedsf% the&@ap cbn%c §t|n 6f HC'@QFa'nd n3is1to
5, and n5is 1t or’ a di ast ereone enant |one st er eol soner,

regi ostereomelﬁaog@ﬂomer tautomer or prod rug thereof. 2. The corrpound or
salt according to claim1l1, where X1 is -0-. 30 3. The conpound or salt

accordin ere Art and Ar2 are R9 .10 WO 03/ 051840
PCT/ US02 4020§hg°%°2fm%1‘f{esapfoﬁ?ﬁ8fﬂ%g & c F&‘%PJS?’ Rqﬁﬂ btyc}%glf%'i”ﬁ':')@, wher e
for Ar2, at least two of R3, RO rl(d\liil%@re each -CF3. 5. The conpound or
salt according to claim3, where™W .8, RO and R10 are 5 each

i ndependently selected fromthe gro congi stimRy of H -OH and hal ogen. 6.
f gsent ed by the fornmula Rs
—R°
Nogts | 7

The conpound or salt accordingg4o
Rlo RR Ra R4 n2 X1 R RN, Fq?sg
10 wherein X' is —=O- or ——NR34~; for Ar?, R® and R® are independently selected
from the group consisting of —CF3, -CHF», -CH,F, halogen, C4-Cg alkyl, -OCF3

and —OR"; for Ar', R® and R'® are independently selected from the group
consisting of H, -OH and halogen; and n; is 1 or 2.

15 7. The compound according to claim 6 wherein one of R* and R® is H and the
other is —-C(R*®R*),:-G, wherein n; is 0, 1 or 2.

8. The compound according to claim 7 wherein one of R* and R® is H and the
other is selected from the group consisting of -NR"R™, -NR'2C(O)R",
20 -C(0) NR™R™, -0C(0)R™, -OC(O)NR™R™, NR"C(0)OR"?, -C(O)OR®,
-NR'*(C(ONR™R™), -NR™SO,R"®, -SO,NR™R", R19-heteroaryl

Y,
i o,
0o ’ g—N\/N , R12 %Rﬂ __[\/|<[( N\

Q 12
§— R R
N a5
7 and \ R
O .
9.  The compound or salt according to claim 6 wherein R* is -NR"*R",

25 -NR™?C(0)R™, NR™C(0)OR™, -NR"™(C(O)NR™R"™), -OH, -O-(C+-Ce)alkyl,



10 wherein X1 is -0- or -NR34-; for Ar2, R8 and RO are independently
selected fromthe group consisting of -CF3, -CHF2, -CH2F, hal ogen, Cl1-C6
al kyl, -O®€303/0amdo- OR12; for Arl, RO and R10 are i ndependaiysozedmst ed
fromthe group consisting of H -OH amg3hal ogen; and n2 is 1 or 2. 15 7.
The conpound according to claim6 wherein one of R4 and R5 is H and the
other is -C(R28R29) 1-G wherein nl is 0O, 1 or 2. 8. The conpound according

ey PR BSOR e RN Mo o 1o

-O0C(O) R14, - R’ Mmtem(a@ylmls 13 -C(OOR, -NR 12(C(O) NRL3R14),
- NR12SCR2R13, -SOZNR13R14 R19- heteroaryl .0 R271 R12 RP RL2. N ?In3 NH -
rl~/~ RR4 N XC~ Nl R{ N4, N5 ;~~k O Og® RIX RF Q2N and N
Ye e7 R12 n6l' ynd or |an\#nsa cormja%to cl arm8 wherein R4
i s - NRL3R14, 5 &Zo R14, ( 3¢ - NRaR( Nggmmzl X2 OH,
-0 (Cl1- C6)a|k 1840 / USh2/ 29303 O ( C3- Al deyl
-OC(O) R14, - 13RTY4, ,- NR1ZS02R13, oSO2N RlSR%QRw-he aegryl, R12 O
R12 KR24 Rl | Qff \)Cl5 ~ ~-/ I~ X2 -N X -N N N=-' -N 12 " ~( R27
O' 7-~0R-\0R oR@ FFO /--X W
X
S—N ¢S
\__R12 ,
wherein Xz is =O-, -S-, -CHg- or -NR*-; and R’ is —-C(O)OR"® or
5 —C(O)N R™R™,

10.  The compound or salt according to claim 8, where R and R* are
independently selected from the group consisting of H and —CHgs; n3is 2 or 3;
and nsis 1 or 2.

10
11.  The compound or salt according to claim 9, wherein R'? and R* are H; ngis

2or3; andnsis 1 or 2.

12.  The compound or salt according to claim 6, wherein R*and R®, together with
15 the carbon atom to which they are both attached, form a 4- to 8-membered
heterocycloalkyl or heterocycloalkenyl ring containing 1 to 3 groups
independently selected from X, provided that at least one X? is ~NR**-,
-O-, -S-, -S(O)- or -SO,-, the ring being optionally substituted with from 1 to 6
substituents independently selected from the group consisting of R* and R*".
20
13.  The compound or salt according to claim 12, where the 4- to 8-membered

ring is selected from the group consisting of:

R N)CJ)\N,R% R® NJ/X R Jﬁ\
AT S



N \.\~ R12 wherein X2 is -0-, -S, -CH2- or -NR35-; and R5 is -C(O OR13 or
5 -C(ON R13R14 10. The conpound or salt according to claim@8, where Rl12
and R27 aw® osirscapendent |y sel ected fromthe group consi steargusek/4é20and
-CH3; n3is 2o0or 3; and n5is 1 or 2-124 11. The conpound or salt
according to claim9, wherein R12 and R27 are H n3is 2 or 3; and n5is 1
or 2. 12. The conpound or salt according to claim®6, wherein R4 and R5,
together with 15t carbon ato o which they are both attached, forma
4- to 8-nenberedO fret er ocycl oaDk or heterocycl oal kenyl ring containing I
to 3 groups ind ggd tly sel £d from X2, provided that at |east one X2
is -NR35-, -0- o/ (O) n% the ring being optionally substituted
with from1 to s}:@jdjent ependently selected fromthe group

consi sting of Kr@ R3“I'he conpound or salt according to claim
12, where the 4- D 8- rrenbere ng |s sel ected fromthe group consi sting
of: 0 ORao 0 Rao RCS

A8350, X R31 VB- 2
03/ 051840 PCTWOSEIR R 268H. Ci alkle@@% G¥stPalisy, (\‘F@ 58)6@'0%5'@ 9@%}‘5&\(%1

wherein R35 i 6 | QakkyhR35. _ -S-- R30;

(C3- C8) cycl oaﬁkhy‘z'é’i‘g’@c%“ﬁw e %%’(R LA GO mPOTSI R S w
is -NR35-, -CH2C:-Gdalkgror-Ge-Cs Rsﬂoa&yl HandCoR: 1(15 R 4O 061C 16636 allgybycl oal kyl ;
and 1 is H -OH or Cl1-C6 al kyI 5 14. The conpound or salt according to

consi Sti 44" 0f ThRsMRS RsRoTFAIEA O dHgaD Rt T2 ERRE 4118 BhBfoded

ring is selected from the group consisting of:

R300R31 R o)
R35\N\’/// N RN s

g ) nd() gl
W(% %NRBS and R31/ )n7

wherein R* is H, C4-Cs alkyl or Cs-Cg cycloalkyl; R*' is H, -OH or C4-Cs alkyl;

10 each R* is independently selected from the graup consisting of H, C4-Cs
alkyl, C3-Cg cycloalkyl, (C3-Cs)cycloalkyl(C4-Cg)alkyl and hydroxy(C4-Cs)alkyl;
ns and n; are independently 0-5, provided that the sum of n4 and ny is 1-5.

15. The compound or salt according to claim 13 wherein the 4- to 8-membered

15 ring is selected from the group consisting of
O
S S SR GRS G . .
HN” “NH NH HN" “O HN HN HN HN
O S
abo %’i LT g R -~

HN)S HNi )O]\NH HN/ICL j;; )
g AT A Y 6.

16. The compound according to claim 14, wherein the 4- to 8;membered ring is
selected from the group consisting of



n7 NO R3~ Y)n7 and wherein R30 is H Cl-C6 al kyl or C3-Ca cycloal kyl; R31
is H -OHor Cl-C6 alkyl; 10 each R35 is independently selected fromthe
group conwicsdsiosg4of H, Cl-C6 al kyl, C3-C8 cycl oal kyl PCT/US02/40203
(C3-C8) cycl oal kyl (C1-C6) al kyl and hydrtpd C1-C6)al kyl; n4 and n7 are

i ndependently 0-5, provided that the sumof n4 and n7 is 1-5. 15. The

conpound or salt according to claim13 wherein the 4- to 8-nenbered 15
ring is sel ected romtheogroup consisting of 0 Id 0 0 0 HN NH HN NH

HN) ~O HN) ~S HN HNJO 0, jjHN NH. Klv Jf 0, ~1-~-S,|| -~~O oooo&'o HN HNAO
HNNH HNNH O . O onpo cl ai N Wherein
the 4- to 8-n§H§er d rﬁﬂ [ sal ect ed roﬁﬁf unggﬁsisti gjéf VO

03/ 051840 PCT/ U 4 2 H H O N NH NSQ2 N NNH O
HNHONOH OK 17. T oqpéh or according tobclaim1l,
wherein the compound is sefected fromthe group consisting of Exanples
3,9, 12a, 13, a4, 15, 20, 2% 5 29, 38, 40, 43b, 44b, 45, 50, 53, 56b, 57,
60a, 61, 62, 63 : 738 NMa, 755?7ga, 82a, 82b, 90, 96, 105,. 106b, 109,
110a, 111 a, 11 0113, (and} t he oners thereof. 18. The conpound
or salt accordi to cl aj wher enn_t he conpound is: CHs o~ o

17.  The compound or salt according to claim 1, wherein the Compound is
selected from the group consisting of Examples 3, 9, 12a, 13, 14, 15, 20, 23,
5 29, 36, 40, 43b, 44b, 45, 50, 53, 56b, 57, 60a, 61, 62, 63, 72a, 73b, 74a, 75b,
76a, 82a, 82b, 90, 96, 105, 106b, 109, 110a, 111a, 112 and 113, and the

stereoisomers thereof.

18.  The compound or sait according to claim 17, wherein the compound is:

CF3

10

19.  The compound or salt according to claim 17, wherein the compound is:

3=0
HN CF,
HN;,, //0\‘/©\CF3

20. The compound or salt according to claim 17, wherein the compound is:

FbN‘ CFa
HN—/ ,

15



HN NHZ CF3 HN o | CF3 10 19. The conpound or salt according to claim17,
wherein the conmpound is: CF3 p ~1 HN,~/gy CF3 20. The conpound or salt
accor di ngwoon3glsgs4n 17, wherein the conmpound is: FzN A 3 HdY/@e3/40203/ 15 WO
03/ 051840 PCT/ US02/ 40203 -126 21. Theizgnpound or salt according to claim
17, wherein the conmpound is: HON HNIt. CF3 HN CF3 22. The conpound or
salt according to claim17, wherein the conmpound is: O HNii. CF3 HN 1ii O

Z B &bl e kompdiiceisn t he
corrpoundzfs ST%JE %”@g%a‘ﬂoacﬁﬁgﬂﬁg&eféﬁhgﬂfcmoun o,r Sn?71|t according to
claim17, wherein f{eNcgnmpound is: 0 O- CF3 HN HN'v"0 i CF3 10 25. The
conpound or salt a Ing t&§Fclaim 17, wherein the conpound is:

e CF3

22.  The compound or salt according to claim 17, wherein the compound is:

)
HNI CFs
HN

5
23.  The compound or salt according to claim 17, wherein the compound is:
0
HNI, GFs
HN "///o\‘/@clzs
24.  The compound or salt according to claim 17, wherein the compound is:
o]
° HN CF3
W7o CF3
10 25.

26. The compound or salt according to claim 17, wherein the compound is:
N
HN'S

N CF3

0

HN—7 o



0~0 HNit. CF3 HN O CF3 26. The conpound or salt according to claim17,
wherein the compound is: HNC N/ ~ NCF3 OHN."I"O CF3 WO 03/051840
PCT/ US02/ wapr@d5184027 27. A pharnmaceuti cal conposition conmdTsiseg/4e203

t herapeutically effective anount of ajpf-east one conpound of claiml in a
pharmaceutically acceptable carrier. 28. The pharnaceutical conposition
according to claim27, further conprising at 5 |east one selective

27, 11 el )
To ol oty REFERPCRa BomeStioN OB R AW bl AR EARE O o AR 1 19

ant agoni st, oof atlehstaste @amapoomd! b€ olgirarioinda pbarnaacdwigstly eneergabistdarnerd
benzam de. 10 30. The pharmaceuti cal corrposi tion according to claim 27,

further conprising at |east one serotonin r ant agoni.st nd at
| east omB-corthed @@P@P@Jtlcakqomméltlsﬁm%u@ ﬂ%sha'm%@mﬂ?f&? MSYPhg to

cl ai 1 27, 1 urjEhef o fOUBIEL Al dgedoniABobFaRb iMBIGUDSL it uted benzari de and at

| east one corticosterol e use of conpound of claim1 for the
preparation of a medicanent for treating a physiological disorder, synptom
or di sea2® i nThe phaimeateutidatcempbsitiopracsoadingite alairdisofugner mmsm at

i sor deroprERs s ogictafingr 83s terep areoehBh S ERALGY SRR pol ar

di sorder, al cohgllegdspeiglsmeRituted\sdieaaiidye substance abuse, epil epsy,
noci cepti on, psychosis, schizophrenia, Alzheiner's disease, Al Ds rel ated

dendf®tia, Towne's disease, stress related disorder, obsessive / conpul sive
di sor der30.bul Ehe Rharnasestical Gempesiionacegeding 40 slaimzy , TuRMRrLOMPrSRG 3t r ual

syndrore, gasltePE{ S'EEEEIE&@M% Y ﬁéeptorﬁ&% BRfsk 8ha S feadt 'oPEADitsbAb B de .

obesity, Type di a hea neur pat hi'c pain, post-operative
pai n, chronic pain syndrone, bladder disorder, genltourinary di sorder,
enmesi s 081 nau‘ﬁbapha&naaeut'ﬁmecumoattionraﬁcngjingt@bha'irmZ?Z fdrbmertcomaprisigg ast ha,
ene5|5s nauseg,

least one substituted benzamide and at least one corticosteroid.

32. The use of a compound of claim 1 for the preparation of a medicament for
treating a physiological disorder, symptom or disease in a patient, where the
physiological disorder, symptom or disease is a respiratory disease, cough,

20 inflammatory disease, skin disorder, ophthalmalogical disorder, depression,
anxiety, phobia, bipolar disorder, alcohol dependence, psychoactive
substance abuse, epilepsy, nociception, psychosis, schizophrenia,
Alzheimer's disease, AlDs related dementia, Towne’s disease, stress related
disorder, obsessive / compulsive disorder, bulemia, anorexia nervosa, binge

25 eating, mania, premenstrual syndrome, gastrointestinal disorder,
atherosclerosis, fibrosing disorder, obesity, Type 1l diabetes, headache,
neuropathic pain, post-operative pain, chronic pain syndrome, bladder

disorder, genitourinary disorder, emesis or nausea.

30 33. The use according to claim 32 for treating asthma, emesis, nausea,

depression, anxiety, cough or migraine.

34. The use of claim 33 for treating depression or anxiety further comprising at
least one selective serotonin reuptake inhibitor.
35



depression, anxiety, cough or mgraine. 34. The use of claim33 for

treati ng depression or anxiety further conprising at |east one selective
ser ot oni nwioenssedde | nhi bitor. 35 WD 03/ 051840 PCT/ US02/ 402@3/US022&035. The
use of claim33 for treating enesis fufader conprising at |east one
serotonin 5-HT3 receptor antagoni st or at | east one corticosteroid or at

| east one substituted benzam de. 5 36. The use of claim33 for treating

enesi-s fath e SlA3 : e i = I ant agoni st

and a1 95t nE OSBRI T (o ARG e SE TR oy Pt Bhe Tl o

emesi s f urt heserotomn Bstihgredepteraattagoristor 2 least erecartisnstesnid los @t leaste

substituted benza%%e%. 0 38. .The use of a conpoind of claim1l for the
fB%?r‘?ét?ﬁ

preparation of "% S nz'ag?ldeant agoni zing an effect of a Substance P at
a neurokinin-I receptor site or for blocking at |east one neurokinin-1

recepi orgg. The use of claim 33 for treating emesis further comprising at least one

serotonin 5-HT3 receptor antagonist and at least one corticosteroid.

37. The use of claim 33 for treating emesis further comprising at least one
corticosteroid and at least one substituted benzamide.

10
38. The use of a compoind of claim 1 for the preparation 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.



