W031051840 5 1 7 JUL 2006 PCT/ US02/ 40203 PYRROLI DI NE AND PI PERI DI NE

DERI VATES AS NK1 ANTAGONI STS 10 BACKGROUND OF THE INVENTION 1.- Fi 81701 2006
the | nveM?BHO5HH i nvention relates to an antagoni st of tHRCTHEHRHPEEL | de
neurokinin- 1 (NK1 or NK-1) receptor. 2. Description of Related Art 15
Tachyki nins are peptide ligands for neurokinin receptors. Neurokinin
receptors, such as NK1, NK2 and NK3, are involved in a variety of biol ogical
processes. They can be found in a mammal 's nervous and circul atory systens,
as well as in peripheral tissues. Consequently, the nodul ation of these
types of receptors have been studied to potentially treat or prevent
various mamal i an 20 di sease states. For instance, NKl1 receptors have been
reported to-be involved in mcrovascul ar | eakage and mucus secretion.
Reprsesent ative types of neurokinin receptor antagonists and their uses can
be found in: U S. g%g@iglg‘@%lgg% ﬁgai n, _inflammtion, mgraine and
enesis), US. 5,620 i PHFRT RV QERERTES o HRH ANTAGPNGHTEL | on), WO
95/19344 (1995) (same), WD 94/13639 (1994) (sane) and WO 25 94/10165 (1994)
(sane). Further types of NK1 receptor antagonists can be found in W 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
woul d be beneficial to provide a NK1 antagoni st that is potent, selective,
and possesses beneficial therapeutic and pharnmacol ogi cal properties, and
gootf 3BASGROUND KEHHE INVENTIGN d further be beneficial to provide a
NK1 ant agoni st t hgjaid Y ﬂ{é ﬁ'ﬁ/teirMSnf or treating a variety of physiological

di sorders, synpto while mnimzing side effects. The

i nvention seeks t dhprimentor fedates dodnartiagonibbakthiet seuraheptdevinkelirdiasciore

apparen th cription progresses. WO 03/051840 1 7 JUL 2006
PCT/ USO%/@%Z@:S,?\!@%ZW'G: THE I NVENTION I n one aspect of the invention, a
conpound i s provi pedchgiomef Restéerul a (1): 1la R a IN R R33 R32 (1)

15 Tachykinins are peptide ligands for neurokinin receptors. Neurokinin

receptors, such as NK4, NKz and NKs;, are involved in a variety of biological
processes. They can be found in a mammal’s nervous and circulatory systems, as
well as in peripheral tissues. Consequently, the modulation of these types of
receptors have been studied to potentially treat or prevent various mammalian
20 disease states. For instance, NK, receptors have been reported to-be involved in
microvascular leakage and mucus secretion. Representative types of neurokinin
receptor antagonists and their uses can be found in: U.S. 5,760,018 (1938} (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 NK; 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 Ar' and Ar2 are
each independently selected fromthe group consisting of R17-het et (?)a}UﬂtIZUﬂﬁnd
i 10 X1 we 03051848 5-, -SO, -SO2-, -NR34-, -N(COR12)- or -pNcP@ERLM203 When
X1lis -SO, -S2-, -N(CORt 2)- or -N(SO%RtS)-, then: 10 R and R2 are each

i ndependently selected fromthe group™Tonsisting of H Cl-C6 al kyl,

hydr oxy(C, - C3al kyl ), C3-C8 cycl oal kyl, -CH2F, -CHF2 and -CF3; or R and R2,
together with the carbon atomto which they are both attached, forma

chem c@UNMMARYIQF §dHB INGEGTIOMN kyl ene ring; or 15 when X1 is -0-, -S-

or-NR34-, then: Rl an are each independently selected fromthe group
constati ng Of One 2epHeh ohe InveR ik foEpaug iyt ioed hayng S 15 Bror.
-CHF2 and -CF3; or Rl and R2, together with the carbon atomto which they
are both attached, forma cgﬂem,cal Ry feabi R%e C3 to C6 20 al kyl ene ring; or
Rl and R2, together with e anot hg¢r an e carbon atomto which they are
both attached, forma upk LS 4 ted fromthe group consisting of
H C1-C6 al kyl, hydroxy(C?* | kyl) X c3- CaAEycI oal kyl, -CH2F, -CHF2 and
-CF3; . each R6 is inc(iﬁmeh' \sel ected fromthe group consisting of H,
Cl-C6 al kyl 25 and - CH, N«Q\lggdependently selected fromthe group
consisting of H and Cl-C6 nal X 03/051840 -3 1 7 JUL 2006

PCT/ US02/ - 40203 n2 is 1 to 4r3RFand R5 are each(dsndependently sel ected from
the group consisting of -(CR28R29)nt-G where, nlis Oto5; and Gi H

T0.003-08 cyeraal iy o Croce) Bl kol O Cye aal oyl ). - NRLaRIA

- - cycl oa , -0- - a - cycl oa , - NR

- SO2NRL3R14 AL fpd oﬂ@@,acf" NP&%Q%@&@%W Sﬁm@é@&mﬂ*%& QUERCEPPIBYIRY Rk 3R14) |
-C(O NlﬁrBJﬁgfemaglg},%, -C3-C8 cycloalkyl, (R9),-aryl, 10
(R19)rheteroaryl’, - O R14, -OC(O NR13R§4, -C(=NOCR14)(R13), -C(O R13,
-C(OR12) (R13) (R14), heterocycl oal keny, tionally substituted by 1 to 4

substituents independently sel ecté Rhe group consisting of R30 and
R31,

ently

10
X' is -O-, -S-, -8O-, -804, -NR¥-, -N(COR"?)- or -N(SO,R"S)-:
when X' is -SO-, -S0,-, -N(COR™)- or =N(SOR®)-, then:
10 R’ and R? are each independently selected from the group
consisting of H, C4-Cs alky!, hydroxy(C+-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 C; 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{C4-Cjalkyl), C3-Cjg cycloalkyl,
-CH3F, -CHF; and -CF3; or R and R?, together with the carbon atom to
which they ére both attached, form a chemically feasible Cj to Cs
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+-C3
alkyl), C3-Cg cycloalkyl, -CH;F, -CHF; and -CF3;
each R®is independently selected from the group consisting of H, C4-Ce alkyl
25 and-OH;
each R is independently selected from the group consisting of H and C1-Cs
alkyl; .



Fe3 FT F;F4 ( ~4r | (, )rk "2, 7e, | pl12 N N-, , 35 X2 R'N?{)nS O f
~-Z Nor 5~2~it I'l RNRR27 NIAits 02 X3 VvCRL2 : or R4 Add/Uks00
t oget hewoas®s8@ =NOR12; or 15 R4 and R5, together with PEEUSBHHEM atomto
whi ch they are both attached, formaschemcally feasible 4- to 8-nenbered
het er ocycl oal kyl or heterocycloalkeny? ring containing 1 to 3 groups
I ndependently selected from X2, provided that at |least one X2 is -NR35-,
-0-, -S-, -S(.O)1- of -SO2-, the chemcally feasible ring being optionally
substi t ut ed'24Pt ht._of 'om 1 to 6 substituents independently selected fromthe
20 group cqushsd RiGrefedRR0nasgemidntlyPsaubdadrdhahe Bro@ndoRsisaag ofot bot h
sel ected %ﬁr[ﬂ%%nthe group consisting of H alkyl and cycl oal kyl; further
provi dé@R Ji-®When one of R4 and R5 is -OH, then the other one of R4 and
R5 is not alkyl or (R19),-aryl; 25 R8, RO and R10 are each independently
sel ected frn'the group consisting of H, G-C5 alkyl, C3-C8 cycloal kyl, -OR
t 25 hal ogen, -O“dlsma’&%’ -CHF2, -CH2F, WD 03/051840 -4 1 7 JUL 2006
PCT/ US02/ 40203 - CH2CF3, -OCF3, -OCHE2, -OCH2F, -OCH?CE3 - COOR12,
COONR2' R22, - OB @3 NReCRa > CHRGGF ol 2 OEINFD{ Eoiicnal Ky INRY @i ZrrH CHF 2,
- NR21CONR2' _ 18,701 SPE NR2 ( 9)r-aryl
and (R19)r -Betr SAge 201G Oy PPIEEERAaU R G B f
NR™¥R™, -SO,NR"R™, -NR™2S0,R", -NR"2C(O)R", -NR"*C(O)OR™,
NR'Z(C(O)NR™R™), -C(O)NR’R™, -C(0)OR"®, -C3-Cs cycloalkyl, (R")-aryl,
10 (R'")-heteroaryl, -OC(O)R™, -OC(O)NRPR™, -C(=NOR™)(R™), -C(O)R",
-C(OR"™)}R")R"™), heterocycioalkenyl optionally substituted by 1 to 4
substituents independently selected from the group consisting of R* and R*,

R?
R = " 4
| (H rifns /5 X A R R X
SN, % Neps S\ X Rﬂ”ﬁ;; 0=(N]g §~j—/x?
o ,

. N\ or
R , \ff R12 &
0 R o - s O
— :X3 )
é g2 or
R*and R® together are =0, =NOR'"*; or
15 R* and RS, 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-, -§(0)- or -8O,-, 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"®)-ary!;
25 R®, R® and R"° are each independently selected from the group consisting of
H, C4-Cs alkyi, C3-Cs cycloalkyl, -OR™, halogen, -CN, -NO,, -CF3, -CHF 3, -CH,F,



5 R13 and R14 are each independently selected fromthe group consisting of
H Cl-C6 al kyl, C3-C8 cycloal kyl, (C3-C8)cycloal kyl (G -C6)al kyl ,17QHEGHKS.
aryl andwdweosng@ryl ; or R13 and R14, together with the nigdwgap.8i@mto
which they are both attached, forma chemcally feasible 4- to 7-nenbered
saturated or unsaturated ring that is-410 optionally substituted with -OR12,
where one of the carbon atons in the ring is optionally replaced by a

het er oat om sel ected fromthe group consisting of -0-, -S- and -NR34-; n6 is

a, élor-c:aazpﬁ?-@spg,lmm%@cﬁnqgﬁ, @oay@FgaﬂlomlR‘%,lcemmzwﬂchB; 15 R18 is

1 - C O - ’

Ey?rox@%ii@i %ﬁ(ﬁﬁ&%@ﬂ%&?ﬁ%ﬁ%i?zagﬁy 93@5@?1%& he a: ylj ](c)r
eteroa N 0 | I Cc ] e rom

the gr o-tr}?oQ c?ﬁ%iﬂgd;-wg:é ll—ii%ii& %I kﬁ%&?ﬁ@m c%r/-calﬁga| Ey@g %ﬁéé%@al oxy,

- OH, hal ogerR “-i€M, a 8 Ca-(HR loalldA2F, - OCF3, 20 - OCHF2, - OCH2F,

-0 (C1-C6 alkml),, =6 (C3- | oal ky|), - 2, -CONR21R22, . ..

00 N1 ARG éeﬁ?acéh%ﬁ%g?eﬁ%G@OLE}\M@E@%“SW”Q of H,

- NR21CQIR B, COB 2L SRAMRYS, [@IC) S aRIHS) - FRIIKANCIRAEE ety R

I ndependent |y "sel ected fromthe group consisting © al kyl, C3-C8
cycl oalh@feroanyl; enzyl ; or 25 R21 and R22, together with the nitrogen atomto

whi ch they age 14 oor | . 1cal A ' - t0 /- ered .
ot ur at od o et by areBENER i RETifoGHE AR BT By S it e B Thg i <
opt i ongbl o emdraiatly fyasibleet-etoobhembetegicd stdratbd @nunkatgatadriogbisatdsi ng of
-0-, -S- and -NR 34-: c!:\’23 a%15224 are eac? | ndependent |y, sel ected fromthe
gr dlp tionally sybstituied wihaR Grveereprs of thi cabenalamein thed§ig Ber with the
car bon i T ClRprepyl

o oup: ToReL? rgRd Ky haleBoateh Sl BnL SPB PRSP e

PCT/ USGd4eidB3-R28 and R29 are each I ndependent|ly selected fromthe group
consi sting or{ EF a'nlg 1-C2 al kyl; R30 and R31 are each independently
selected frof'Pie gPoltp consisting of H -OH C 06 alkyl, C3-C8

cycl oal kyl, RG3s ) Cy elkghl Gy CE Syclctial, kEF; @ndCHICERNRLI3R14; 5 or

T o AT Gl s iR Rk 65. Ccrtiba B2t Shyot -t tached:
hydroxy(C2-Cg)alkyt 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-Cs alkyl, C3-Cs
cycloalkyl, C4-Cg alkoxy, -OH, halogen, -CN, -NO,, -CF;, -CHF5, -CHJF, -OCF;,

20 -OCHF;,, -OCH,F, -O-(C1-Cs alkyl), -O-(C;-Cg cycloalkyl), -COOR'?, -CONR?'R?,
-OC(O)NR*'R?, -O0C(O)R™, -NR¥'R%, -NR?*'COR", -NR?'CO,R"?,
-NR?*'CONR?'R?, -NR*'SO;R" and -S(O)eR"®;

R?" and R* are each independently selected from the group consisting of H,
C1-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-Cs 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-Cg alkyl:



R32 and R33 are each independently selected fromthe group consi ?tilm 8& H

and C1-C6 alkyl; 10 R34 is H, Cl1-C6 al kyl, C3-C8 cycl oal kyl, 2006

( C3- C8)WOOBBTBKY| (Cl- C6) al kyl or hydroxy(C2-C6)al kyl; HEEUP®/402051. cs

al kyl, C3-C8 cycloal kyl, (C3-C8)cyclal kyl (G -C6)alkyl, -P(O(OH2, allyl,

hydr oxy( C2- C6) al kyl , (C1-C6)al koxy(Cl-C6)al kyl, -S02R15, or

-(CH2) 2-N(R12)-S02-R 5; 15 R36 is-H Cl1-C6 al kyl, C3-C5 cycl oal kyl,

(C3-C6) cyclpal kyl4LL: d l\\?«% . - ' .

substi tuenth %ﬁée%enjad'g%al%b&ég?%%te tlfyrsom ﬁh%g f%ﬁ%e?i%%ﬁ)??ﬁ%%f?gg 0f|_i-|! Cl- C6

al kyl ,and@4-Ccal@gh al koxy and halogen; ris 1 to 3; 20 X2 is -NR35-, -0-, -S-,

-S(O -, -SSR, - -, -CF2- or - -: X3 i,s -NR34-, -N(CONR13R14) -,

“N(C02R13) R BNG‘%%F@IS)&EP'Z‘-'REW%%%E S@*W@ingﬁf Q,FOU%gP”S‘gﬁ?gfg'b» B

-S02- .. ‘6. alfe2 ~ o i ; hS _ 1328, The
oHOR-G, alfdi2 Q¢ ?ﬁi%E%Ihg@%g'ﬁgzgéléaﬂ(rg@@(ﬂgalhkgﬁahé E(ONR

i nvention conprises “at [‘east nd Ing 't formula’ (1), including
any amd all diastereoners, enantioners, stereoisoners, regiostereoners,

: —and. d _of . the cam ds.-having. _formul d
heir " cor Fos BB ngtitbar it fie Parpofa G RRGRI 08y M spaf aveifiiorc | Fe

The cqsmeudsS, asideproh§! rﬁ@%whmmﬁ-) can be useful for treating a variety
of diseases,_  synptians and 30 physiol ogi cal disorders, such as enesis,

depr essi onR°apRdRY atacachugderaidamiyseleglediiran thagrown sansishing ot i ses a

phar i gal ynposition conprising a conpound of fornula (1), alone or
W t h”gaﬁ@tt%‘egsgéwve agent, and a - pharmaceutically acceptable carrier or

ex@i pi ent RIéieHp C.-Thalkyin a4 vycicalkplo (D€ WPcRMIHKTRA0sJatkyllo? JUL 2006
PCT/ U%(é){a/ 40203 aﬂaﬁl (i_orrposi tions can be used alone or in conbination with
ot her WOGYE-ufeid Y and/ or methods of treatnent for treating a variety of

di seases, RFp Hm*?ﬁ%’%}&?‘@%’é’iﬁ %ﬁil@élkyl?(@?(}éﬁ loaMyHT 2GS, )alkgl,ones di scl osed

herein. 5 DETAI LED e-f oW ng-definitionsand,.terns are

used- hBIQXQFz.-allyb hydrerisEalalivh (C1-66)alkamiCr-Ea)alky!i SRR Ex8Bpt wher e

stated eRMbSR, o bhhey16.0l | owi ng definitions apply throughout the
speci f‘cég{]? Wﬁﬁf@?ﬁ ne. These definitions apply regardl ess of whether a

tébmis us&¥®iy/Hi Cseld alayl, Ca-Coojmloaikilo (Cwseyotdatiyl (Gar@s)alkyh|-bi,, ot her wi se
10 i nd%; teng-Jence, the definition of "alkyl" applies to "alkyl" as well as
the "a ﬁ@qm. portions of "hydroxyal kyl,"™ "hal oal kyl,"” "al koxy," etc.

R¥ is 1 to 3 substituents independently selected from the group consisting of
H, C+-Cs alkyl, -OH, C4-Cs alkoxy and halogen;
ris1to3; ‘

20 X2 is =NR*-, -O-, -S-, -S(0)-, -SO2-, -CHy-, -CF2- or -CR™F-;

X3 is -NR¥-, N(CONR™R™)-, -N(CO,R™)-, -N(SO;R"®)-, -N(COR ™),
N(SO,NHR™)-, -O-, -S-, -S(0)-, -SO-, -CHy-, -CF- or -CR'F-;

nsis 1to 5; and |

nsis 110 3.

25 The invention comprises at least one compound having the formula (1),
including any and all diastereomers, enantiomers, sterecisomers, regiostereomers,
rotormers, 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 (l), alone or with another active agent, and a
pharmaceutically acceptable carrier or excipient therefor. The inventive compounds



The term "substituted," as used herein, neans the replacenent of one or
nore atons, usually hydrogen atons, in a given structure with an 1a‘;gm|_gw[i]
radi cal VWEd¥eHued® from a specified group. In the situati orECwhgnRgonsr e t han
one atommay 15 be replaced with a substituent selected fromthe sane

speci fied group, the substituents nmay D€, unless otherw se specified, either
the sane or different at every position. The term"heteroatom" as used
herein, nmeans a nitrogen, sulfur, or oxygen atom Miltiple heteroatons in
the san@ndEBNPOsitipNsCarhbe sued apnaor frEembinatiprmuish pdien agtivRyagentss used

her ei n, r.al , r haj ?lg&sﬁ he

desi gna‘%"([g&c{8 ﬁﬁnn%(g'?a%f) ?E%?E%’ﬁkgﬁ%n%%f‘g q%ﬁ%@?@éﬁg%se%aggﬁl a% (r)g?rwsot I S not
desi gnaplegkiolobiat disoedeshauch ias the @mesndistlosédvbeieinf our carbon atoms, nore
preferably, fromone to twelve carbon atons, and nost preferably, from one
to six_carbon_at I%ms. 25 The term "cycl oal kyl" as used herein, neans a

sat @ at BETAJLEB RESEANPTAOMmt i ¢ carbocyclic ring having fromthree to eight *

car bon_at oy Hyey fekQaliatond BNy Rl LAcheds ALriibe SPOORNGIE, RALRAToAL O

that results In a sSta ruc eferred carbocyclic rings rom

three ta skilledcatibams ExEzphwhere sfated ottesalvigd, the follovdhg defialtiots appty opr opyl
T L TR T A RN TR A
ring sy & RBIORR] B W ;

gener al ‘ﬁbgwg\y?\/%er?@rﬁg6 to 14“%:%‘; %ﬁﬁ (Zc%r@ﬁ@ta'\}&ﬁp r‘{hgﬁﬁtha%gﬁrgi’l denlgﬁgﬁr?%rwgéaébl e
cartibn indicatsd .ofHenice, thre/tefimtion pf Balkyl) apmies tietalkgl" psswélbie thpl'alky" of
attachnent. WO Q3/ 051810 -./u L. 2006 PCT/ US02/ 40203 Representative
exanpl e%o'%t'ﬁgﬁﬁéegﬁ(%@ﬁy?&y'cur’%‘r@"f’lanaéﬂTWr ,S%et rahydronapht hyl, i ndanyl ,

i ndenyl and The téirsesufdtRuted;mas heée heasin| meads tHaedplaeefignt ofemesora mono-
or bicyclic, chemcally feasible ring systemcontaining one or tw aronatic

rings am@Te atema. usyalygavdrogen ajemn. ra sinenriruatyreswith anvatont eftadieal  ng.
Typi cal §Mecedeb el 98p¥Lingd %h'?uﬁ.. N &%Qi&@aticﬁswﬁéﬂecmafé’m)ar%né 'a‘f@'?‘qf,\‘,ﬁ- X
atons, or a bicyclic group™f nine or ten atons, at |east one o ch is
car'Bon, baneplhaed mgthea subatitueoh sclextagkfiomsihief samespacifiedggmupt the

. : b i . hav, Ut fici h L
el cot 1 oAbt B 30RREE bk iMerira crer ore e e 4108 hefteBat o1
(het er ogy isttjorgr oups are 10 pyridinyl,.pyrimdinyl, pyrazinyl,

pyridazinyl, furanyl, benzofuranyl, thienyl, benzothienyl, thiazolyl,
t hi adi azol yI ThedeaRzBeteroatom.a asiuped hereis aNeans aautrages aulfur,| QIdPyigesol v |

liegzgt P é@: mltlaggﬁqlé%g{)@:mg%%ég re er;hg ?ﬁ?ksﬁ@égr?gﬁe@gtj oined to
thedest of The tewhéelkyk” as used herein, means a straight or branched, hydrocarbon

' chain having the designated number of carbon atoms. If the number of carbon
atoms .is' 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 térm “cycloalkyl” as used herein, means a saturated, stable, non-
aromatic carbocyclic ring having from three fo 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.



t hrough a bond at any substitutable carbon or nitrogen. 15 The term

"het erocycl oal kyl " as used herein neans a saturated cyclic ring hdvi dgl 108bm
3 to 8 n¥PPS{0sI8ipreferably 5 or 6 nenbers, and conpri si ngPRTASOZ4028Ar bon
atons and 1 to 3 heteroatons |ndependef1tly sel ected fromthe group
consisting of -0-, -S, -S(0-, -302- and -NR35-. Typical heterocycloal kyl
rings are pyrrolidi nyI Im dazol i di nyl, piperidinyl, piperazinyl,

nmor phol i nyl , and the |ike. e, 20 heterocycl ocl k i.n an be tached to
o POl b Bt IS mrqsl?grah%nx'h%wm Vs 088 %nthts&ﬁﬁwf%ep%ﬁ}@on or a
substi The term "heterocycl oal kenyl " as used herein

nmeans éh% Iﬁga?lﬁﬂgéma{/h%%g&from 3 to 8 nenbers, preferably 5 or 6 nenbers,

and conpr i s'rhegtem“d)}eueroar)tbbasaxamsherand Means 3 rhener arabicHeio, etepuealont | y

| h . = SP- and - NR35-,
o bR SueB B RA T OhE bt A R aip R # PSERD, o ot 1o
chasacw &h lof Sulft aphemh Bk asrbﬁ#htrclm;e wﬁcalwf al\l-réilérdrﬁiyr HroupdpragshtsN / N

wher ei e ring can be attached to rest t he structure through
ei t her GaC¥llipGroWpLAbVe oFf ShgPteatsh @f BolPlC}éF@Lﬂth‘Ptijﬂﬁ er Fematoms1aldgest (e. g

aroup (TR i Ep BT KRG ALY bt a8 Pﬁ%ﬂﬁo%ﬂﬁgﬁb‘i‘f@%’ﬁ?%ﬁf??ﬁg) :
i 1 0gakrruMinGY AABAfulcrt avik Mﬁcneﬁﬁfﬁbhﬂ%@%@??@ dMberoRécand RS or m

aring with or 3 groups_independently sel ected rom X2, and 1 or 2 of
X2 areRf@VldarﬂfomélC\Fé'ﬁr%Bé Bepressmtatus hetggoarth(hsicigaromalichgrouns ated n7,

whi,gh t f n4 and
n7'0o BRGRHFRISRAbEEIAN, Blidc At Ran BERIBIR RN ") e T
- CH2-, b@zaﬁﬂermﬂtrmmblﬂsmlad]gmmblmfdazmm maabalply kriapobyl ptetsazobpr esent ed by
t he for

the for,a 0,y tHotAEoY b PErREsAAI Yol BrespaL teke i} Skl N v

N Hi amﬁdhﬁdbriwgidﬂﬁ@ méﬁéﬁeroamgt&ﬁﬁcé\%@u@neﬂﬂamﬁea@stwa@ran@b@mebonded
to a hydrocarbon chain, such as an al kyl or al kenyl group (e.g., -0-alkyl

or - 0- dMtesghI3 bonekas pay substiiuiablalaesen gF BiliPgenacl ude et hoxy, et hoxy, and

| SQBI OPOXY YT m “heterocycloalkyl” as used herein means a saturated 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-, -S(0)-, -SO,- and ~NR*-. Typical heterocycloalky! rings are
pyrrolidinyl, imidazolidinyl, piperidiny!, 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)-, -SO2- and —-NR*-, and having at least one double bond in the ring, but not
having aromatic characteristics. Examples of such rings are:
H

NZN\  HN rN\
l\/NH ! / N
. HN and pN._/

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 Gis heterocycloalkenyl, it can be joined to the
30 (CR®R®),; group through either a substitutable ring carbon or a substitutable ring
nitrogen).



The term "hydroxyal kyl ," as used herein, neans a substituted hyd Bgﬁ{‘_t}ﬁ@
chain, preferably, an al kyl group, having at |east one hydroxy su ttrent
(i.e., \,gﬁ)) /0ﬂ§ Represent ati ve hydroxyal kyl groups i ncl uger/fogehyasysret hyl ,
hydr oxyet ? hydr oxypr opyl groups, The term "hal 0" or "hal ogen" as used
herein neans a chI oro, brono, fluoro o~ iodo atomradical. Unless otherwise
known, stated or shown to be to the contrary, the point of 20 attachnent
for a nultiple termsubstituent (rnultiple terns that are conbined to
identify a QNhgheR"ha e Rt earirsgrbjitbct Zor &rgmmm mietplendegtiytslabdtmt nanmed

Lo o ¢ dgRocaane B2 of & e cacno AlB Erieblb By Ao Moe HEES HBHRPe flhe
0 a r n
Conver sgland MhemitRare m&éﬁénhe@\ﬂg sefectad hﬁhaoye’r ro-ereétthéﬁﬂr%Ssdrﬁ df f,ar geted

structure through the "aryl ion 25 of the substrtueng a

mlarly,
cycl oaldoy i gyl toshb £t typuahtstractume wdherein thethgtgemaiom lShN)‘ﬁ f‘!he +Glieer

s S Socst o % bo b ReTRtE s Bt 8@%%#@%@?\@%%'%%%@ P&eir b than

once in a strucpural formula, for exanple, R8, its definition at each
occurrence is ipdependent of its definition at every other occurrence. The
term "prodrug, y d herein, represents conpounds that are drug 5
precursors vmi ol owing adm nistration to a patient, release the drug in
vivo via a ch | or physiological process (e.g., a prodrug on being
brought to a sr%1ogical pH or through an enzyme action is converted to
the desired dr form. A discussion of prodrugs is provided in T. Hi guchi
and V. Stel wheRrR} dll‘nti@l5 axgetiNenwlth D@é cerbon Bywhiehtheyalre atthchéd Aotirta

Syrrpos Serr es 7 and i reversr ble Carriers in Drug Design,
E.B ﬁoa'k%ﬁyff'éa [rr%ﬁég aﬂngsﬁé@ocr ation and Perganobn Press
(1987) each |ch i's |51clqrporated herein by reference inits entirety.
As used here e termy osition" is intended to enconpass a product
conpri sing t ecrd‘ ied L{bgdr ents in the specified anounts, as well as
any 15 produc ich resul directly or indirectly, from conbi nation of

the specified ingredients in the specified amunts. Qher than as shown in
t hdOoper at i nifreiesfpialkons” ahieped |h§r‘%}f‘h61%p§ea" Pﬁm%@t&ﬂn bandeddaier s used in

the sp fréc,%ﬁb% R 4B 5RL BFhﬂ&nW‘ €€ kY1 Pr- E'Rteﬁyi reaction
ort gr rmdrer %

condrtr and so , are un erstoo in a
i nst ané@rbaemﬂa&veaimxmuups'in@kederrmethgxy oethbry cambnpdopmw gr@uplae formul a
(h): RR 1F|212e 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, hydroxyethyt and
hydroxypropyl groups.
The term “halo” or “halogen” as used herein means a chioro, 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 “arylaikyl” 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-cycloaikyl).



Ar, RRRR32 "R,, or a pharmaceutically-acceptable salt thereof, g 06
preferred are conpounds wherein 25 Art and Arz are each, preferably 128
wher e RSWORS/OFGH R70 are each independently defined as abBUBUSH/{0ReS sunmmary
of the invention. Mre preferably, fo§ Arz, R10 is H and R8 and RO are

i ndependently WO 03/ 051840 10 1 7 JUL" 2006 PCT/US02/40203 selected from

the group consi sti ng of - -CHF2, -CH2F, hal ogen, C1-C6 al kyl, -OCF3 and
-OR12; for Ar' H %P{Rlo are |ndependently selected from:t ‘e % 553
consi sting o¥h ﬁna@rl aapae@@%moremeawrlpabm@ Feugtgr r%rr@r'ab%r xagplg, x1

cach, " BF ofranyion AlEmeh e R dR St He Brilon et of 1 and

Cl- C6 addevitrenhbr e preferably, R and R2 are .1 independently selected from
the group consrstl ng of Hand CH3. R3 is preferably sel ected fromthe group
consi sti ng ofhetesAy poadiog, aakysed hepeis, rﬁpéeeeasrqommmcg that age B R6 i s

Bt s eH/sRET BRRT oA REERaEB L AP AR RN Bie el fho RS
i ndepenshentityl erepresicdgitabprocbes gé.oua prodruigtontgeing tifouglmldto@l CG al kyl . Even

nor e preferably, each R7 is H Mre preferred are co undsE%L the structure
11 15 PhyRegcal ol or dhroggh@n engyime achgn i aonerigc ‘EJ'MQ sel ected

f t I :
oors 28R lischRgeh t iR Qlos S bioviact e ¢ sereét‘ﬁﬁ?&r'aﬁﬂ’tf@ R

consi stNoge/@eiMery Systents, Vall obeof A.QiRI SyEnpssidnoBedes 2008¥ ededried conpounds

o A" Mool oSS e Hod g 5 BB A ey PR Rl

CONPOUNEEsORRIOR! éthF"@r m&‘r Faasls E@ , Ebanef Wh@:rpffshﬁé Rf‘brét%HQYér@m B*le the
group consisting of -NR t3R14, Rt C(O R14, -

- OC( O) NRieg=mae it 20lietoR: 3, - C(O) OR13 ~ NRL2( C( O) NR13R14) - NR 12802R13 25
SQZNRt 3R14, R 3= D& HaFQA" e teh® “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 gquantities 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 52
=6 Ar' R® rR' R

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

25 Ar' and A are each, preferably,

where R, R® and R™ are each independently defined as above in the summary of
the invention. More preferably, for Ar, R"%is H, and R® and R® are independently



R12 Rz7 121 r1 1 Rr 5-INX-N\5 NNi 3-N\ OuNR 12~~~n 0 1s 0 1 11
/In5 N~ Nei RW 03/05/840 -11 Rz7 R Xr-/ -NX OO0 \7 \'Ww PCT/ USp2/ 02018
Jul 2006wluwsmsmane preferred are such conmpounds wherei n RpTaigh2/e203ar €

i ndependently selected fromthe group consisting of Hand Cl1-C6 al kyl,
especially Hand -CH3, and nore espeapally, both are H n3 is 2 or 3; and
n5 is 1 or 2. 5 In another enbodi nent, preferred conpounds of formula | and
formula Il are those wherein R4 is-NR 13 R 14, -NR t2C(O R14, NR12C(O OR 3,

- NR12( %@Nﬁﬂﬂwﬂ\e grofhl, conSigtial- 6@ K yCHRO-CRF O&)Iogelh 0ai-KglalkylOC( O) R14,
. N1 '\5(].‘,13-3 b ~OB12 2R e - STRELIR uﬁldep%n%e% %o 2Ll o the gn%luzp Re7 R z0
consisting of H, -OH and halogen. The variable n; is preferably 1 or 2.
X' is, preferably -O- or -NR*-. More preferably, X' is -O-.
5 R' and R? are each, preferably, independently selected from the group
consisting of H and C4-Cg alkyl. More preferably, R' and R? are each independently
selected from the group consisting of H and CH;. '
R? is preferably selected from the group consisting of H and C4-Cs alkyl.
More preferably, R%is H.
10 Each R® is preferably independently selected from the group consisting of H
and C4-Cs alkyl. Even more preferably, each Reis H. 7
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 I

Rg /\ R10

15
wherein X' is —O- or -NR*.; R® and Rg are lndependently selected from the group
consisting of -CF3, -CHF,, -CHzF, 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 or2. ‘

20 Preferred compounds of formula | and formula 1! are those wherein one‘ of R*

and R® is H and the otheris —C(RZBRZQ)M-G, wherein nq 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(0)R™, -C(0) NR"RY, -O0C(O)R",

-OC(0)NR™R™, NR™C(0)OR™, -C(O)OR™, -NR'4(C(O)NRR™), -NR'?SO,R"™,
25 -SO,NR™R™ R"-heteroaryl,

Yn R
g BE T



24 -N X-N X-N X\, 7 Z N~"WBOR \R1211. x((tl~Rz7 or ~ ORr 01 ~r~~ 0 RR7 -N
Rz 10 wherein Xz |s-0- -5-, -CH2- or -NR35-; and R5|s- YU O N
R13R14. wow¥ e ipoef erred are conpounds wherein R 12 is md’&ﬂ" HP?"SJOseI ect ed
fromthe group consisting of H Cl-CH1al kyl and C3-C8 cycl oal kyl; R27 is H
n3is 2or 3; and n5is 1 or 2. Still another preferred enbodi nent of
conpounds of formula | and Il is that 15 wherein R4 and R5, together with
the carb atomto which they are both attached, forma 4- to 8-nenbered

het er ocyc or het er ocyclgal kenyl ring containing 1 to 3 groups
n%/;

mdepegfe el ect ed »f r gIT provided that at |least one X2 is -NR 35 -0-,
-S - SCBd +°rei\|r|r)g'3 bei ng optionally substituted with from1 to 6
substitu pendentlmé ted fromthe group consisting of R30 and

R31;. More 2W0preferred are conpounds wherein the 4- to 8-nenbered ring is
sel ect B mmré Ipeefeprealarecsuuti cimpounds wheesid w&éamﬁ/ngmmn@e@mrmy

\Tthgr 2';6\ ¥%§4$ from %t@g@ogpqn%%{n%sgg LI402(P é —%:\;Salkﬁ especual?y Hjand Ré?—ls anad y b

IC;% <1>8 gﬁgt@@%ﬂf%lam%‘t@}é)‘ﬁ'r%_'ls@br(@lar@n?kéwbr@r Igyﬂ,r og(% Cgl) ﬁ'y Ikylo r n5

C3- 88 cycl odhigriothanemiadiment-preferredrcompaends &k formeipbanafoynyeadt are ed are
those wherein R* is -NR™R™, -NR"2C(0)R™, NR'2C(0)OR™®, -NR'(C(ONRR™),
-OH, -O~(C4-Cs)alkyl, -O-(Cs-Ca)cycloalkyl, -OC(O)R™, -OC(O)NR™R™,
-NRs0O,R", -sogNR”R” R19-heteroaryl

12
(ﬁ—& S »\—/R
o /T]/ R'as O , \g) R12, RI,? or
R
e
e
10 wherein Xz is ~O-, -S-, -CHy- or —=NR®-; and R® is ~C(O)OR"® or —C(O)N R"*R™.
More preferred are compounds wherein R™ is independently selected from the
group consisting of H, C-Cg alkyl and C3-Cg cycloalkyl; R¥ is H; nsis 2 or 3; and
nsis 1 or 2,
Still another preferred embodiment of compounds of formula | and !l 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 X? is —-NR*-,
-O-, -8-, -S(0O}- 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:



5 4- to 8-nenbered rings selected fromthe group consisting of 0 0 OOO0
HNAO HN) ~s HN HNR, ~ HNNH O O cH3 The rings are optionally substi{gtid pggt h
R30 and wals/oXgdo anot her group of preferred conpounds whewperused4emns RS form
aring is that wherein the ring is sel féted fromthe group consisting of
R300 31 0 R RA 35 NWKII K x - NR and’ 1Z y 10 | wherein R30 is H,
Cl-C6 al kyl or C3-C8 cycloalkyl; R31 is H -OHor Cl-C6 alkyl; each R35 is

i ndependently selected fromthe group consi sting of H Cl1-C6 al kyl, C3-C8

cycl oal kyl , gﬁ - C6) cycl gal kyl (C1-C6)@ and hydrgxy(Cl- Cé I#&H; n4 and n7
are |ndepen ently O- 5 provi ded tha e sum oﬁand n7 | - 5.
Especi e gzre 4- t ered ri sel.ect ed ornthe group
consi st *"ngMNof N%EOSI OB 8¢ %3 06 P @R&i R3—The D(?ngs are
optional ly stltute 0 an stll not her e nt of the
i nventiong it b)l,.,be for 45 apfd RS In acis
orientatio the ubst i tue R15 rs re‘F‘erabI y Cl- I kyl or -CF3.

Mor e preferabl Vs R15 is Cl-C6 al kyI R18 is preferably H or -Cl-Cb al kyl.
Mor e pr\eherrearbl%? l&FﬁSOﬁCd—BIhﬂ CHCs nyéoaikydp(@g-ﬁirgwyemﬂtﬂamg)aikyl bir Each R19

wh
and i o M iERs AN Gaterlidhor 3° B BaNTrDltar S dirony Brdp TGt 1
Cl-C6 18k ?Iclﬁ'Yd:g-Cg §Ioailgl‘|F3ndF@"|2§H ~OFFér C1-@§'ﬂf@ytarﬂ% g%ﬂ%"_preféﬁ&j are

pr ef erably, i S 'selected fromthe group consi stl ng of H and Cl-C6
al kyl . ﬁ@f%mperad ings selected tpmethgrarpepaigngistingiaf 1. R21 and R22 are
each, pref e(r)abl Y, m@,ependent I%sel ected fromthe group consisting of H and
Cl-C6 al ky)j\l\/bre prﬁ\erabl Y, 1 and/%Z are e@ch 0

ﬁo_&o %)IJTH 3—/0 f ot é%’&si}ﬁ

HN)S NH HN 12
o)
| /M oS

The rings are optionally substituted with R* and R*".
Yet another group of preferred compounds wherein R* andR® form a ring is
that wherein the ring is selected from the group consisting of

R®

“N\/ N N-R>®
Bl e R%o

10 "
wherein R* is H, C1-Cs alkyl or C3-Cg cycloalkyl; R* is H, -OH or C4-Cg alkyl; each
R* is independently selected from the group consisting of H, C;-Cs alkyl, Ca-Cs
. cycloalkyl, (C3-Cg)cycloalkyl(C4-Cslalkyl and hydroxy(C+-Cg)alkyl; ns and n7 are
independently 0-5, provided that the sum of ny and ns is 1-5. Especially preferred
15  are 4- to 8-membered rings selected from the group consisting of



15 i ndependently selected fromthe group H and CH3. R23 and R24 ane C@@i
preferably, independently selected fromthe group consisting of H'a - C6
al ky, orWR23/031%d0 R24 t oget her are =0. More preferably, R2BCTARHRAR2H3 are each
i ndependent|y selected fromthe group{4_and CH3. R28 and R29 are preferably,
i ndependently selected fromthe group consisting 20 of H and -CH3. R30 and
R31 are preferably independently selected fromthe group consisting of H
and C, -C2 kyl, or R30 and R31 together are =0. More preferably, R30 and
R31 are egch indepgndent!|ypsel ect fromtje group consigsting of H and

-CH3. R32 d R33 phef enabl y i pdependept]y sel ected_f the group
dgiN dé} Evedi niNte pfef eV®iCyls R327and JR33 are each H,
Cl-
P

consi sti 5 n

erably, R36 +sNH or -CH3. WO
03/051834 fs14, I L 2 , R37 is prefe y 1 or 2
substituents selecCted fromthe grédup consisting of H - and hal ogen.
Preferred conmpounds OL the invention are those shown bel ow i n Exanples 3,.
59, 12aNA@w 14, 49,320, .23,5.29H..36, 40, 43b, 44b, 45, 50, 53, 56b, 57,

R36 is pr ably

60a, 61, (62, : 3b, 74&-N%5b, 768, 82a, 82b, 90, 96, 105, "106b; 109,
110a, 111 and\ 1¥3. More{ pre¢terred are conmpounds of Exanples 12a, 43b,
72a, 73b; , 11 nd ahda. ounds having the formula (lI) can be
ef fective ant agoni st f the 10-receptor, and of an effect of its

endogenm@?wg@{)?ﬁ@% tadined Hitd RE Akd R*Feceptor site, and therefore,

can be use In treating conditions caused or aggravated by the activity
of said recdptsti ariker embpdinentmd the iwantionkit is prefeeatde forat Igast oneicds of

the co ,5havi t . [ ). .C m ned by vari ous
pr ocedﬁwﬁoaﬁﬁe%t%ggagrrg sb%h&a@eagfeégﬁsﬂﬁeﬁl{thei r ability to inhibit the
o ki i o o O B . (e ok cet_of
maxi mum specif i'® PB@%&@%%N@#&&H&&B@? prq%éalﬂlg\rl\ﬁgﬂi[s 'gfor@ﬂ?'i g"ﬁ@f i ned by
t he f0|ﬂ1gﬁl<@)g&@f@‘%wvimﬁ,is wherein "dpni' represents "disintegrations per

B -

m nut e": (dpgm of ‘unknown) - (dpm of nonspecific binding) X 100 (dpm
of total birkRHYR -is(apubstituaoheplte and obinatirag)yl Pogthaviich deamttached, at

ot or it SrPRAHAPBREETAStRRh Bt % oo 5 EBsisted BERY CRGEt Pon 1
Vi 10 acdliy] {OF Jre@HFe, /G-y -OOMHMY 4ndrO0HAN MoenpieffeiabliyeathfREt
LZPE: Rqs 'selected FrgH fheaSroﬂ%S&Jlnbs?s%nlgnof%c(Ia%?!c&-cgsa}k’yl.mm- 1695 (1998), which is
Preferably, ris 1 or 2. More preferably, ris 1.
R?' and R are each, preferably, independently selected from the group
consisting of H and C-Cs alkyl. More preferably, R*' and R* are each
15 independently selected from the group H and CHj.
R? and R* are each, preferably, independently selected from the group
consisting of H and C4-Cs alky, or R® and R* together are =0. More preferably, R®
and R** are each ihdependentiy selected from the group H and CHj.
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 Hand C4-C; alkyl, or R*® and R®* together are =0. More preferably, R® and R**
.are each independently selected from the group consisting of H and -CHs,
R* and R* are preferably independently selected from the group consisting
25 of Hand -CHs. Even more preferably, R* and R® are each H,
R* is preferably H or C1-Cs alkyl. More preferably, R*® is H or -CHj,



incorporated by reference in its entirety. It will be recognized that
conmpounds 25 having the fornmula (1) can exhibit NK1 antagoni st act T JUt 2066 of
varyi ngwiegi@esw For instance, certain conpounds can exhrdu/tuseiwzosger NK,
ant agoni st activities than others. Thﬁ conmpounds of the invention exhibit
potent affinities for the NKL receptor * as neasured by Ki values (in nM.
The activities (potencies) for the compounds of 30 the invention are
determ ned hy,neasuring their Ki values. The smaller the Ki val ue, We nor e
active is a oiﬁpBiﬂf@"q )’%i-?ft%\@%‘?ﬁtﬂpﬁ@'fstsﬁéem frorm die groursaneiaieg obH. t he
i nventi [ w de range of activities. The NK, average Ki values for
WO 03/ ngié%éla I%B%énf JUL 2006 PCT/US02/ 40203 conpounds having the formul a
(1) generally range from0.01 nMto about 1000 nM preferably, from about
0 nM_wi,th _val ues f from abo ut ,100 nM

0.01 nM
boi g mor o SRz CoMpb S B SR TERal PR re oS aheh de i p ESanEEs Zp0 K
val o5 goft 21 931 i Of 1 (73, apa, 18, A4 U YS! SEEPEPTe0I TP B (62

preferréd compounds have NKI avérage Ki val ués of fromO Mt'o about 3
nM  TiH@ap78bet4ad Tnifd,i8ds, 8abe80 BBV H NS, HESE 8110 ‘hbe |<i12/andes

and 111 18- Merespliiet el Rommat R arEmile e, 35, haghy 1 R4 or

ant agoaindi ngta2 NK1L 10 receptor as opposed to antagoni zing (i) NK2 and/or
(ii) NK3 receptors. Wen a npound’' s selection ratio is greater than about
100 for theqqmmurﬁcﬂrehmmngrteeé@frawa ()ramie kifestive patagenists &8 e NKand/ or,

| ngigpen tbé’ rk?fléﬂ eﬁfegwﬁté\@ﬁdég&&ﬁ} X 1r¥|r9§0%eubtts(*t;§r‘né‘e°lﬂp8%‘é NR, def i ned

her ei n as a S« ve antagoni s 0 pose&l to the NK2
and/ or ré¢€Eptoesieptandstharefopectar beyselld t:@h‘eptmgdmnuamnlsg:ausedfmr mula (1) may

h t | b 0 AL d

ot er corg8iried By 468 SPUuhePE S RReP Bhed 56 Ny G00dP JbRLbST MKaEBRer s and
rot at i g adtRARRISF thal@nseetIBchatiag tee fchmmg (P&dn b@&e{é}ﬁmwg?tva@a&us
Prodrugs, salts, solvates, esters, etc., derived fromthe conpounds having

t he fopﬁfmesit(re; kbﬂwﬁrlédheﬁﬁ such@sedtesi fer thegaablity ie inhihi the aptivits of e 20
| nygnt g, aJd?ﬁst'éWdﬁéiEh% P, ”f’hé!%%?%&t mﬂFson c’)fsr?éIFrE)ﬁln?)magHﬁ@t L&E&mfie%é”
I ncludi n Xtures. soners can e repare SI ng

adm xture, racem c
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conpoungigiritéyrafiens per hehotd=a (1), particular 25 isomers can show greater
phar macol ogi cal activity than other isoners. There are many uses for the

conpounds hayllﬁg t he f(dpmuaf ankhgwn)F@dpmiofiabrespeeifichdnimg)nds havi ng t he
formula (1) e US(%TpH oﬂ%ta?B’hﬁ%S‘ &fpﬁ't & nonspecific binding)

20  The concentration at which the compound produces 50% inhibition of binding is then

used to determine an inhibition constant ("Ki") using the Chang-Prusoff equation.
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. 1t will be recognized that compounds
25 having the formula (1) can exhibit NK4 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 NK; average Ki values for



neur oki nin receptors, particularly, NK, receptors in a manmal, such as a
human. As such, they may be useful in treating and preventing oné 7odUlnifite
of a varwé&os/0sf8480 manmmal i an (human and ani mal ) di sease sPETASOY/PIZYSi ol gi ca
di sorders, synptoms and diseases), fqi_instance, respiratory diseases
(e.g., chronic lung disease, bronchitis, pneunonia, asthma, allergy, cough
and bronchospasm, inflammtory diseases (e.g., arthritis and psoriasis),
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e.q., atopic dermatitis and 0 1840 -16 1 UL, 2006
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- t r eat i AgludinggiREGMIE Nixtaresnisiomers santbrep@pared usingaomeidienst ant agoni st
and an yochniques, either by reacting optically pure or optically enriched starting materiats
or by separating isomers of a compound having the formula (I). Those skilled in the
art will appreciate that for some compounds having the formula (f), particular
25 isomers can show greater pharmacoliogical activity than other isomers.
There are many uses for the compounds having the formula (I). For
instance, compounds having the formula (1) can be useful as antagonists of
~ neurokinin receptors, particularly, NKy 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, respiratory diseases (e.g., chronic lung disease,
bronchitis, pneumonia, asthma, aliergy, cough and bronchospasm), inflammatory

diseases (e.g., arthritis and psoriasis), skin disorders (e.g., atopic dermatitis and



SSRI. An inventive conpound(s) having the forrmula (1) can be conbi ned
together wth an SSRI(s) in a single pharmaceutical conpositior Dbguli 2pgean
be adm Rj$hpsHss Si mul taneously, concurrently or sequentigdiysowfomsan SSRI .
WO 03/051840 -17 1 7 JUL 2006 PCT/ USQ2/ 40203 Nunerous chem cal substances
are known to alter the synaptic availabi'lity of serotonin through their

I nhi bition of presynaptic reaccumnmul ation of neuronally released serotonin.

Representative SSRIs include, without limtation, the foll ow ng: .
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receptor antagoni st and at | east ‘one other anti _enetic agent such as a
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post - ofiRterstitied cpstitiean@bdnuAincbntinerfios) v e siadkeaeatparticular, tH8 recept or
ant1§gon| sts are palonsetron, d L,asetron, ondansetron and grani setron, or a
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met ocl opram Preferre binations for the treatnent of emesis i1nclude
a conpadovehtisin drerespaciallyanskefal indhettmastmenit BHME preveption obasthgunissnesis,

conmpoun f formula.l and a, corticosteroid: a c ound of formula | and a
subst 1 A BEapERE oIS AnelhiissuRALTENTPay Felater HR0MEtse, of onin - Hr3
receptor antmmﬁnlaﬁotﬁ@da?emrdfIti@@ﬁiv@hﬂod,_;aﬁﬁ@th@dqgwaéd fbr érﬁég@h&irﬁg a
substituted benzam de and a corticosteroid. Wien an inventive NKL1 receptor

anefgorAnsefied of shbrhetanget aha nesrpking-1 seeeptonsie s fartheddehaste ahPagoni st ,
a cortiGQRbRS RbtroRiniA-SHREbISNGS S RERFAM i S def of such treatment, comprising

administering to the mammal an effective amount of at least one compound having
the formula (I).
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
or anxiety. 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 (1} 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.
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angiotensin Il antagonists, such as losartan, irbesartan, valsartan and 20
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or liquid. Solid formpreparations include powders, tablets, djspersible
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(ed.), Rem.ngton: The Science and Practice of Pharmacy, 20th Edition,

( 2000) 589 BpNARIsHtet Wl Ongaleay. Snadial Edition Volna(@00XH P Mo ¥B/ 051840 -19 1 7
JUL 20Qmbindtiblse &f 4Pkdk3t one NK; receptor antagonist and at least one other anti-

20 emetic agent such as a serotonin 5-HT3 receptor antagonist, a corticosteroid or a
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-HT3 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 1, 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



Liquid form preparations include solutions, suspensions and enul sions. As

an exanple may be nentioned water or water-propylene glycol sol utjipngl. fosy

par ent erwdo g3s®adi on or addition of sweeteners and opaci f ipersusoonomsal
solutions, suspensions and enulsions._ Liquid formpreparations may al so
include solutions for 5 intranasal adninistration. Aerosol preparations
suitable for inhalation may include solutions and solids in powder form

whi ch may be in conbination with a pharmaceutically acceptable carrier,

such asacdministeatiorctsnamatisatingaead ef guchireatrgent, the dwo onaMer@actiyee solid form
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dosage enpl oyed may be vari ed qlependl_n? upon the requirenents of the

pat i entangigtensin ¥ eeeeptoy aptagamnists pangiotansimepnverting angyme bbititats.nat i on of

t he proper | .f.or . ' a i | b S: Wit.hi i1l in
the o Rl RSANCERILAER e FnRbls 31 bnBlobhB doniRinties Adfiordf

adm ni sh-etTed récepior bgonisty] moicitgptinaedaytonsigbaipts rrbd. kiddese mhibittrs,and
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apomorphine; angiotensin Il antagonists, such as losartan, irbesartan, valsartan and

20 candesartan; and ETa antagonists, such as bosentan and ABT-627. Dosage ranges
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.



The quantity of NK1 receptor antagonist in conbination with a SSRI 0 E
serotonin 5-HT3 receptor antagonist (5-HT3) in a unit dose of pre al‘r atj o406
may be W@Wieds®r adjusted from about 10 to about 300 ngP&T’W“Pg’éeptor

ant agoni st conbined with from about _38.to about 100 ng of SSRI or 5-HT3. A
further quantity of NK1 receptor antagonist in conbination with a SSRI or
5-HT3 in a unit dose of preparation nay be varied or adjusted from about 50
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solution, s he ggar(wjt%tg/ %tf%cg\géjgg%spoiggii#g] 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,



hydr oxi de, potassi um carbonate, ammoni a or sodi um bi carbonate, The free base
forms may differ somewhat fromtheir respective salt forms in certh7nUL 2006
physi cal wops@msessbi es, such as solubility in polar sol vent CcThugoztbmm3sal ts
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An even further quantity of NK4 receptor antagonist in combination with SSRI or 5-
HTin a unit dose of preparation may be varied or adjusted from about 50 to about
300 mg of NK4 receptor antagonist combined with from about 20 to about 50 mg of
SSRI or 5-HT3, depending on the particular application. Dosage levels for the
15 corticosteroids and substituted benzamides can be determined form the literature.

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 cbndition, 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 ievel, .
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
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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
16  pharmaceutically-acceptable amines, such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine, and the like.
Following are general and specific methods of preparing compounds having
the formula (1). 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 phenyt;
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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-NR12( C( O NR13R14) can al so be prepareg, by conversion of lactol A3 to
olefin A7 via Wttig reaction using a Mitrogen protected 5 (NPr') glycine
ester Wttig reagent where Pr' can be a Boc or Cbhz protecting group and Pr
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cyclization wll I.ge. ol _J : fHENY
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TEMPO is a free radical of 2, 2, 6, 6-tetra methy! -1-piperidinyloxy;
10 BulL.i is butyl lithium;
KHMDS is potasium bis(trimethylo silyl)amide; and

DBU is 1, 8-diazabicyclo[5.4.0jun dec-7-ene.

Compounds having the formuia (1) can be prepared using methods known to
15  those skilled in the art. Typical procedures are described below, aithough 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 (I).

General Methods of Preparation

20 Compounds having the formula (1) may be generally prepared from the
corresponding protected oxazolidinone dérivative 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 na 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/AIC|3, preferably LAH/AICI,, provides substituted pyrrolidines AB.
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AS
Compounds havmg the formula t, where n is 1 and R? is -NR™R™,

NR™S0,R™, -NR2C(0)R™, or -NR'}(C(O)NR'R™) can also be prepared by
conversion of lactol A3 to olefin A7 via Witlig 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 Pris 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 AS8.
The deprotection of the N-Pr' group, if necessary, foliowed by the reduction of the
lactam with reducing agents as LAH or LAH/AICH;, preferably LAH/AICI;, provides
amino-pyrrolidines A9 which can further be functionalized using standard conditions
to give N-substituted pyrrolidines A10. | '

0 H
H OMe 1, hydrogenation/ '
Ph PN cyclization 0 Ner
T _on TN W
N \ Wwitlig  pr N . hydrogenation  HN 1 .
P K T R 3 doprotecion” <
1 . deprotection 1
&3 RZ A AT 23 RE V2 cyclization A RIRE A
AJ AT AB
NH R*
1. deprotection z
2. reduction A g R functionalization o R R* = -NRP¥R™, -NR'250,R™,
or 1 X, ) e -NRYZCIOR™, -NRCIONRFR'™)
reduction AC RIRE A A RIREAZ
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
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5  pyrrolidines A13 which can further be functionalized using standard conditions to

give N-substituted pyrrolidines A14.

Q 0
H OMe '-‘1 OMe o NH.
PrNTN\ " Stereoselective PENG\ .
Pr-N 1 o H__hydrogenatlon* Pr=N X1 oy Seprotection HN X R
R R —
1 cyclization 1
Al = R?<A,-2 Art gs R?<A 2 - Y Ar 3 RKArZ
AT A A12
(P, P'=Cbz)
Ni-t, =
ay * 4. 13514 12 1
reduction .y functionalization . R*=-NR"R™, -NR™“SO0:R™, \
——— X1KR1 ——— X1KR1 'NR‘ZC(O)R14,'NR‘Z(C(O)NR“ R14)
Ar1 Ra Rz Arz Ar\‘ R3 Rz Ar2
A13 A4

Compounds having the formula |, where n; 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
methoxymethyil 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 R4 OMe
P o u RS : | a8
. T o
,\[‘ O:‘( 1 homologalion H an 1“2 is 11. 2ar3 Wittig HH an'n’ npis1,20r3
Pr XKR - X R > N 1 R
Ar! 2 1 2 A Pr X
r3 R? AP At RaREA
At faRr? A
A3 A15 AlB
ge Ar' R? R R? ré Ar' R® R R?
1. hydrogenation gT. = x‘KArz 1. deprotection g = X1KA 2
2. cyclization 4 Nep 2. reduction R N
5
O mis2,3or4 R O mis2,3o0r4

A17 A18
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Art 1IR3 RAC ~-A A3 RB R2 Ar2 A19 A2 Al ternatively, conpounds having the
formula I, where n2 is 2, and X1 is -0- can be prepared by nmeans of
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f ol | onerfefgrably witto AP b end supseauert exidationipraritesalde vd8SL2Gkilled in the
art will recognize that addition of allyl grignard will provide A23 where
R6, R7 = H which can be further nodified at the allylic [
I ncor porate Fupailonalltles fromtheNefinition of R6 &pd>R7 using routine
chemistry suchua | at iVé#9. and hya xyI at. 'hori hYRVERRYOg. o -OREI §<tr on. .
al dehyde P24, é by hydr ogeﬁfat 0 Erg et eedibon angd/cyyl ion 15
provi des the f\actF&i’rﬁ A€226 Standard r¥&ducki®n*of the |actam A28’ prow des the
substituted pi pe8di nes A27, where n2 i92. 0 ketone A21 GRPO 'R NHR7Y

reddction WAgkdBatively, compounds having the formula 1, where n is 2, and X' is -O-

can be prepared by means of transformation of ketone A21 to the sulfinamide using

the apprepriate sulfinamide (racemic or chiral) and titaniumisopropoxide, according
o the protocol described in Cogan et al, Tetrahedron, 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 skilled 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, foliowed 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. '

C‘) . 0 / 5
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W KR R 2 dopomaon | A KT
r e
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R4
/o . o J§0Me g8 AT R* R R2
7 " ! R® R 1 2
S‘NH R Wittig S~NHY-R 1. hydrogenation o X A
- R' oo s NH
X Art 5( 2. deprotection R ,
2 r2 2 l2 P nzis 2

R R A R R® A 3. cyciization RS = H

A24 A25 A26

gs AT R R R?
v4 ; .,
reduction na X AT
R4 NH nyig2

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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methods employing commercially available materials. Ketone A28 can be subjected
to acylation (Q" is -NH,, -OH or -SH), reductive amination (Q" is
-NH3z), qther formation (QT is -OH) by standard alkylation methods, thio ether
formation (Q" is -SH) by standard alkylation methods, or esterifieation (Q' is -OH or -
5 SH). Alternatively, the corresponding alcohol A29 can be oxidized to an aldehyde
" and treated with an aryl or heteroaryl organometallic reagent, followsd by oxidation.”
to give ketone A21.

o] Q
)kr qQ Standard Conditions )j\r x! Rl 1. oxidation X' g
AT acylation a3, o HO <
R red amination R 2. Ar'M R3 R® Ar
ether formation
ketone A28 thio ether formation ketone A21 alcohol A298

atis -OH, -SH or -NH; esterification
Ancther method for preparing ketone A21 involves nucleophilic displacement
10  of aleaving group, such as -Cl, -Br, -I, -OMs and -OTf, adjacent to the aryl or
heteroaryl ketone, for example, see WO 01/44200 (2001), which is incorporated
herein in its entirety by reference. Accordingly, a suitable substituted styrene or
heteroaryl epoxide may be opened with the appropriate nucleophile to give the
desired X':
o] 0
A o L )E«H)I\l’xg(r:{1 | _:iu—_ /&‘R:‘

2 1 .
R® R? R A 2, oxidation Ar .
ketone A30 ketone A21 - epoxide A31

Q?isa leaving group, such as
15 -Cl, -Be, -1, -OMs and -OTf

, Compounds héving the formula | where nyis 2 and R* or R%is —NRHR"’,

© -NR™S0,R"™, -NRC(O)R™, or -NR'*(C(OINRR™) can also be prepared from
aldehyde A15 using the chemistry as described earlier for the pyrrolidine
compounds (hz =1).
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2. reduction R ﬁ\)ﬁ Al’2 functionalization Rﬁ\x1 A2
! 4 _ 135,14 12 13
o 4 NH sz R, NH w2 RY=-NR™R', -NR'SOR™,

) N
20 reduction 27 A * A3s NZC(OR™, -NR'ACONR YR
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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 nyis 3 or 4,
Another method of preparing compounds having the formula 1, where n; 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 catnlyst using standard
5 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 n; is 3 or 4.
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-NR12SQ2R13, -NR12C(O) R14, or NRI2(C(O NR13R14) can tso be prepared from
al dehyde Al 5 u ang the chem strly #gsdescribed earligefqQr the pyrrolidine

conpounds ( rie~myaR. 20 distaCt | gp.m? 4 4 Adws NL2G(Q) RAART NR12( C( O) NR13R1d)
WO 03/ 051840 Rhose—stt| 'L%ﬁ ap ¥g¢® that the
g egenat i on A(5f 't heredotiiagodoonad of olieRi W2A32 can al so be

ster eosel ect Ave
perfornmed using,g chiral hydrogenatjon catalyst such,gs chiral Rhodium
catal yst which can provide ghiral ester A36. The chiral ester A36 can be
converted to chiral functi | i zed ami no-pi peridine 5 conpounds A39 using
the’ chem sty iRetedBycrib ier for the chiral functionalized’

). HOHO

When R* = COOCHS3, the chemistry as described above provides A46 where
ester group could be further transformed to other functional groups such as amide
(R* = CONR"™R™) and alcoho! (R* = CH,OH) using standard chemistry. In addition,
5 the piperidine A46 can be further functionalized using chemistry such as alkylation
followed by deprotection 6f the nitrogen, if necessary, to provide substituted

piperidines A47.
COOCH, COOCH,
s N tx, N e
Pr~NH R alkylation pr—N YR Grubbs cat. pr—N R
\ xR ——— 1 X R! 175 X5 R
W SR A A T e
3 R? A2 Rr3 R® A R
A4D Add A45
COOCH, R RS
RS 1. functionalization RS
—_—» PrN %7 | - - - e HN Rl7 5
hydrogenation Al X $<R 2. deprotection (if necessary) Af! XKR
r . r "
R R? Al 3 R? A
A4 A47

Another method of preparing compounds having the formula (1), where nz is

10 1, X'is -O- and R*is -OH, -0O-(C4-Cs alkyl), -O-(C5-Cg cycloalkyl), -O-(C1-Cs alkyl)-
(C3-Cg cycloalkyl), -OC(O)RY™, 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
AS53. Treatment of the ketone with a suitable organometallic reagent provides the
tertiary alcohol A54. For instances where the desired R® substituent cannot be



Pr'N, )--Ove Pr'N, )OWwe R6 stereoseiective HR nZis | hydrogenaﬁiggt;s?ﬁ06
PriNXi RL Ait RB R2 Are A32 Hnz R7 n, isl 17 JUL 2006 PCT/ US02

Ar 1IR3 Rwea3@s+4 n 1. hydrogenation Rr r7>n'C Xt Arz Pr,REEURQ2/HRID
cyciization , R3 R2 Ar2 Art A36 (ifogPr, Pr' are Cbz) rl1R3 Rl R2 R
reduction R7 ny X1Y~Ar2 fu nctionalization NH A38 H2ZN-' n2is2 Rs AIrlRR3 R
R2 R7x11Ar2 R NH nzi s2 R4=-NR13R14, - NR12SO02R13, A39 -NR

nart bgLE B AP ey U AP ol oAt tfhbrAPRIREL AL A

operat | Rﬁgoﬁﬁoﬁﬂ‘i? bbe@cabong. WHd hymuyltgrbnptdf%id&wcﬂwsct car bduarHerl act ams,
where n2 1s 3 or Anot her et hod preparin corrpounds havi ng t he forrrul a

|, wherf@ngtonalized usipgistendasd CbemlﬁtMWIl'O@?dttWe %H’ﬂ@}%@tl%h 93V@ni ne derivative
A0 wi tdy @bsﬁﬂ%treabp%ﬁrcblﬁﬂ%% $5't %&ﬂﬁét}(}? étlt?@lfuﬂ'?er ﬁ%ﬁ f%ﬁlﬁ %)lfgf?@ substi tut ed

allylic rom atnment of Tt n A1 with
G uldb' ssemonB8ahyr alckhs! A52 unyst stesidagd sbaditiand and deprotection of the nitrogen

provides the'monosubstituted pyfrolidines A56.

Q o]
Ph OMe OMe
ﬁ.._o oH Wittig STANY H hydrogenaticn H
N 1 4 *™Pr—N > pr—N .
Pre XKR X\< XYW
1 1 1 "
Ar &2 RZ Ar2 Ar R3 Rz Ar Ra R4 AFZ
A49
reducnon cychzauon pr—-N R! hydroxylation
—————
2 oxidation A" R R? A
3 R2 "2
AS1
OH 0 OH
RS
. oxidation 1. RM
Pr Q/X'KR‘———*Pr’kaR’ e :pr’erkw
1 1 . functionalization 1
Ar R3 R2 “arl Ar R3 Rr? A of RS Ar R RZ a2
A52 A53 AS4
1. functionalization 1 funciionalization
lz. deprotection lz. deprotection
or deprotection or deprotection

R ) R
2’ i{s
HN 1 1
X. R HN 1 1
’ x xR
Ar rR*R A ?<
A56

At ks RE A
ASS
Ri= -O-alkyl, -O- cycloalkyl, -O-alkyl-cycloalkyl, Ri= «O-alkyl, -O- cycloalkyl, -O-alkyl-cycloalky!,
-OC(OIR™, -OC(OINR IR, -OH -OC{OR™, -OC(OWNR"R, -OH

Compounds having the formua |, where n is 2, X' is -O- and R* is -OH,
-0-(C4-Cs alkyl), -O-(C3-Cs cycloalkyl), ), -O-(C4-Cg alkyl)-(C3-Cg cycloalkyl),
10 -OC(O)R™or -OCONR'"R"™, can be prepared from lactol A3. Wittig chemistry
- followed by hydrogenation and cyclizatidn 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 AG3 and monosubstituted piperidines A64.



5 olefin netathesis conditions provides the unsaturated piperidine
derivative A42. Deprotection of the nitrogen and hydrogenation pr YLMﬁﬁ[ﬁhe
si x- membgoadsehi C reduced lactanms or substituted piperipgirRRS2/AdHds | Q e
protecting group (Pr) on the nitrogen is Cbz, then it mght cleave under
hydr ogenati on conditions. Those skil1¥8- in the art will appreci ate that

al kyl ati on of am ne A40 with an appropriate substituted 20 al kyl halide of 4
to 5 carbon atons in length containing a termnal olefin, followed by
subsequent synthetic @ﬁéfations as desqr?ﬁed above will result in the
substitgted cyclic redyced | actans, re n2is 3 or 4, 03/051840 -28 7R
Pr-NH R afrRylat i ot

R3 RXAydtogeAdlith 1. | depr otwebtioon ’,/A . hydrogenati on

al kyl atg} A43 \WAEn R : € hsm try as a'es,;;;/r"i dxé;p\g\’/e provi des
A46 wher g1 %ﬁ\rzgr OUN ul)g furtherntyangf ogimed toaot hegrdwAct i onal
groups suchfas am def" ( Rt 3R14¥" a

hol (R4 = 2CH) using
standard ch&histry. |d%addi*fi dh, 5 the i pemai%ié?{g A46 can”Be further
functionalized wsing ch®fhistry sych as al k§i®ation foll owed by deprotection
of the nitrogen, \if necessary, td.provide substitutedOpiperidines A47.
COOCH3 WRewRbn X1 1) R ' AsdatiolR3 40 hydrogenation R /AR R r Gubb's cat.

- 1
pr’ xR pr/N XL’<R1 2. functionalization pr,N x'_R
Al b REAZ Al barE AR At LaR? AP
AS0 AB1 AB2
1. functionafization 1. functionalization
2. deprotection 2. deprotection
¢ or deprotection or deprotection
R s R®
R
np= 1 ) np=1
N "oy 1 N e 1
Pr/ )(1 R Pr/ x1 R
Ar' 3 R? A At Tar? Ar
) AbB4 AG3
R*=-O-alkyl, ;S)—cycloalkyl, -1C3J-a1l‘l‘(ylcycloalkyi, R* = -O-alkyl, -O-cycloalkyl, -O-alkylcycloalkyl,
-OC(O)RY™, -OC(OINR™R™, -OH OCOR", -OCONRUR™, -OH

Those skilled in the art will appreciate that homologation of the lactol A3 to
the aldehyde A15 where nz is 2 or 3 foliowed by subsequent synthetic operations as
described above will result in the monosubstituted cyclic amines A64 or

5 disubstituted cyclic amines A63 where n; is 2 or 3.

The compounds having the formula_ |, wherenois 1, 2, 3 or4, 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 ABS5 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 AG6 can be cleaved to

“amino-acid A69 using the protocol described in Kubik, S.; Meissner, R.S.; Rebek, J.

15  Tetrahedron Letft. 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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Art/ | PRIBIRIVR3IArz Ar
jounds having the fornula (1), where

n2 is 101, X1 is -0- and R4 i's -CH (C1-C6 alkyl), -O(C3-C8

cycloal kyl), -O (Cl-C6 al kyl) (C3C5cyc|oa|ky|) OC(O)R 14, or

- OCONR13R14, from | actol A3 involves Wtti e str OVI de the
cortcopiig e CEcbiel ol egonn B0 by urameRechlar cyeEratans,
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followed by deprotectlon Aiternatuvely, alcohol A72 can be oxidized to NBoc-
aldehyde A74 by standard oxidation conditions such as Swern oxidation and using

5 the routine chemistry known to those skilled in the art. The NBoc aldehyde A74 can

be converted to cychc analogs such as the y—lactam AT5.

O o O
o HN  NH
, Ttz 30rd ) 0 deproiectmn reduction
~N n —_— N nz_q 1 )m
Pr 1\<R‘ Pr 5<R
Al 2 Ar' 2 2 2
R R A hydantoin rR* R Ar R R A'z R Ar2
ABS hydrolysig AB6
Bt
HN  OH ¢ OPPeNH o OH pr—N O
H, 0 . ; ), © triphosgene ', © i
Pr’@% R N-Protection pr~ N gt phosg ~N L LiBH,
]
A bs R AR Al L3R AR At e R A2
A59 A70 AT1
Pr-~nH  OH Pr~nyH O HN
: standard
] oxidalion . H transformatign }
PN T e NS KR! S XR!
Al LR AR Al g R?<Ar2 Al ba RE AP
AT72 AT4 A75
1. NaH
2. deprotection
X
HN O
nis1,2,3o0r4
NPt o
Ar' R3 RZ<AI2
AT3

The compounds having the formula |, where npis 1, 2, 3, or 4, X' is -O- and
R*is -NR™¥R™, -NR'"80,R", -NR"?COR", -NR"?C(0)OR", or
-NRCONR"®R™), and R® is -C(O)NR"R" can be prepared by amidation of
amino-acid A69 to give amino-amide A76 foliowed by functionalization of amino

10 -

- 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.



15 al dehyde A50. The cyclization of al dehyde A50 provi des enam de A51 which
upon hydroxylation, preferably using a borane gives al cohol A52. The; JUL 2006
al cohol wodsmaispe oxidized under standard oxi dation congiclis.sush

Swern oxidation to give ketone A53. Treatnment of the ketone with a swtabl e
organonetal | i c reagent provides the t&3-tiary al cohol A54. For instances
where the desired R5 substituent cannot be WO 03/051830 -29 hydrogenation H
i ncorporated directly with an organonetallic reagent, further

functionaln zat on at the ER poesPkton may be necggsary. The hydroxyl group
of al coho ncans3pe furt functionalized usifggrstandard chem stry

foll owq;i Yy Qprqt@,@&amn t di, stubhiohdizitiad | i di nes A55.

Al ternat i Sthefureher wodi \J<@at24 &m‘rﬁ KLE)\;)\ﬂ“ary al cohol A52 under
st andar d¥comdRt “éns and de“]f)ro gEtaon of the ni tMogenr ABrovi des

t he- nonosubsei t wi,gdaupyr r ol J diames A56. Wttig Me "~~Ove Pr-N Ar' A3 1.
reducti on H -Pe.aﬁrwt [ OEJ Art A48 cyclqzakian HRrzsblr™ XR12EOR™,

hydr oxyl agiqQn %4 R F23 Reggiestion ASO 1 7 JLlk12200%", ﬁm@mw«}ozos R3 R
Arz A51 1 RM_. [ r-11/-x"" IRl ¢--0Pr' Ari Apt d@nkatArz ¢ runc of RS 5

), O R?
NPk
Pr ) 2X13<R1 R® nyis1.2.30r4
Ar Ra R2 Afz HN )n . R1
AT0 A < R*=-NR"R" where R'%, R™= H
R? R? ‘At RS = -COMNRPPRM
A78

Another method of preparing compounds having the formula i, where nz is 1,
2, 30r 4, X'is -O- and R* is -NRPR™, -NR™?S0O,R", -NR"?COR™,
-NR™C(0)OR", or -NR'((CONR'™R™), involves treatment of ketone A5 with a
5 protected amine under appropriate conditions to provide imine A79. Nucleophilic
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

ol N 1. RM NH;
;12 123004 (r]t;duction R
_N ' —— } R y
Pr 1 1 /N n ’N
1 .XKR Pr X'__R' 2 deprotection  Pr R
Ar R3 RZ Al S ! 2N

Ar1 R3 Rz Al‘2 Ar R3 Rz .‘\l’2
ABS A79 A0
4
R R
1. functicnalization y " is1,2,30r4
= HN na,
2. deprotection 1 X\ R’ RY=-NRR™, -NR"250,R"?,
AT R RT A% -NR'2COR™, .NR'2C(0)OR™, -NRZ(CONRPR™)
10 A81

The compounds having the formuia |, where npis 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 AB5 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 heterocycliq or heteroaryl functionality using standard chemistry.



A53 1. functionalization 12. deprotection or deprotection R A5 R =

-0-al kyl, -0- cycloal kyl, -0-alkyl-cycloal kyl, -0OC(O R74, -OC(O NRL3R'Jjli-

1 functiveaabinzatd on 12. deprotection or deprotection R ACT/BOR0AE ASS
-0-al kyl, -0- cycloal kyl, -0-alkyl \Aﬁ)écl oal kyl, -0OC(O R14, -0OC(O NR13R1,

-OH Corrpounds havi ng t he forrrula I, ren2is 2, Xl1is -0- and R4 is -OH,

-0-(Cd-C6 alkyl), -O(C3-Ca cycl oaI kyl), ), -O(Cl-C6 al kyl)-(C3-C8

cycloal kyl), 10 -OC(O Rl4or-OCONR13R14, can be prepared fromlactol AS.

Wttig chem strycnfol |l owed by=hydrogenat pon and cyclizatiomndyn weakly acidic

conditions suc S |o’2""t2c?l"r Boni ¢ | d prsovRrdes the m desABQer s Usi ng

the synthetig- ? ve f,romiighe engmide A5]1, the

enam de A59 Wiy}l resﬁ in theedi subs it Kppl p—e'r‘l“'fﬁ’ngs

monosubst i t ut ed KI | nes A64. WO 03/ 051846 - 30 N11BxidaRied ' Pr'xRP
r Art R8 R2 Are 7t A50 1. functionali z46i on o.i O%pr ectdspn 4 or
deprotection 1_Na%‘37 JUL 2006 PCT/ US02/ 40203 i ,E\'/COZEt
: 2. deprotectiop - - - . . ase | (OEt), L B
._N" NH nyis1,2,30r4 CO.EL
N ‘_h 2
R’ Cl nis1.2304
npist,2,30r4 2 |'2 ;
PI"N n?X1 R3 A Ro
Af1 3 Rz Ar2 AB5 R3 Rz Are
R 1. EDC, NH;NHCONH, AB3
AB8 2. cyclization
3. deprotection 11. NH,NHz
2. deprotection -
fpo
N~ NH
pist,2,30r4
Pr’N )H&%W ng|51 2,30r4
1
A R3 RZ A >\r7{
A86 R R

A84

Another method of preparing the compounds having the formula |, where n,

is 1,2, 3,0r4, X'is -O-, R%is H, and R* is a heterocyclic or heteroaryl group
5 involves conversion of the ketone AB5 to a vinyl triflate A89 by using a base such as
LDA and triflic anhydride as an electrophile. The triflate A89 couid be coupled with
suitable organometalic reagents, preferably boronic acid, to give heterocyclic or
heteroaryl unsaturated compound A80. 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*
mis1,2,30r4
- ) B3 R*B(OH) DY
Pr '\Qr 1§<F\’1 _*_...1' base Pr’Q(mj(g(R‘ —p N '\’.<R1
1
Ar a3 R? “ar 2. 4,0 Al La AT Art L RE a2
ABS ABY AQ0

Rd

misi,2,3o0rd
1. reduction )
rrttt———————-
2. deprotection HN 13<R1 R* = -haterocydlic or heteroaryl
At

R? R? "a?
A91



1, functionalization 12. deprotection or deproteclion n2=1t 1 T n-i.. X
RAt R30 ~Ar2 A64 x1 RL R3 R2 Are A63 R = -0-al kyl, -0-cycl oal Ky Jul 2006
-O al kyhgyedeakky! . R4 =-Oalkyl, -O-cycloal kyl, -0-al kyl gysA88 ks

-OC(O R16, -OC(O) NR13R14, -OH ..OC(O R74, -0OC(O) NR13R14, -OH Those skilled
inthe art will appreciate that honol-34ation of the lactol A3 to the

al dehyde Al5 where n2 is 2 or 3 followed by subsequent synthetic operations
as described above will result in the nonosubstituted cyclic am nes A64 or
5hdi fSUbSt: tm?ecto@wmdﬁdm\ngg tbé‘@?cg‘dﬂ.ﬂai, w?(?iqanisgr, 23-3d'8ﬂ@é36ﬁ930“(51mdhavi n%
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weh TR loR DR MR, whsire R4 o bh b1 G AR RAFNAdR DO RESRATEN DY  assi bl ¢
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KCN anreagenin ¢hetalosha AR ehhdedrdneibeneditx bnakbgsrsunh asASG dalit eambiee

st gndard cogqiti ns %vm %ﬁ t hose mile in the art. Th mne is

dept ot BUALEEAE Kepie AdBdaRishi GanerpidRCAN28S SR GRANTEL 9% UstiE H8hondi ng
urea ag@ahadsg A68diBYnsreduction preferably with LAHHAICI3. Alternatively
hydanotin A66 can be cleaved to am no-acid A69 using the protocol described

in Kubik, Mei ssner, R S.; RRebek, J. 15 Tetrahedron Rlett. 35, 6635
(1994). st rd.protection of /The anipe-acid A69 as a & bormd g, derivative
(Pr') is | oved ‘by_&¥Li vatfop of the caphwylic aci @ )Jreatment with
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agents, prgf-erably |ithium bofphydride, gives al cohol Ad2 which can be
converted to five WO 0 3/0 5 1,84 0. -31. 1 7 JUL 2006 PCT} sQ2/ 40203
menbered cyclic conpounds sucr’;Jﬁqjsde&ggc jamat e A73 by intra :Id%’po LAk
cyclization (if Pr' is carba S 0(%) usi ng base,
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The compounds having the formula i, where nzis 1, 2, 3 or 4,'X1 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 A65 to unsaturated ester A96 using Wittig chemistry.
Hydrogenation of the double bond and deprotection of the protecting group, if
necessary, provides the ester A97. Convérsion 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.



foll owed by deprotection. Alternatively, alcohol A72 can be oxidized to
NBoc- al dehyde A74 by standard oxidation conditions such as Swern okpdat imp
and usi wgo B3/ehedor out i ne chem stry known to those skill ed RGE/UBR/H8RA3. The
NBoc- al dehyde A74 can be converted tggyclic anal ogs such as the y-lactam
A75. 0 HN~ NH V ~cM-v,cwu ~~// Pr N-.2X: -RL Pr' NxtRL 0. R3 R2 'MAr'
R3 R2 '"Ar2 hydantoin A65 hydrolysis A66 0 1 O reduction ) HN 12 11 7 R 1
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A L3RS A At s RE a2 AT g3 R? AR
ABS nyist,20ra AQ6 Ag?
NRHR‘M
nitromethane or
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1
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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 A100 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 skilied in the art will appreciate that a
substituted alkyl halide will afford the corresponding substituted C4-Cg alkyl g'roup
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 electraphile 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-Cs alkyl group and treatment with
tetrabenzylpyrophosphate, followed by hydrogenation will serve to provide for
R'™ = -P(O)(OH),.

RS Ar' R* R' R? K6 A R R} R?
R x* a2 base R X a
R ——— o A
RS N‘H electrophile A N\Rm
At 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.



R3 RAT z A73 The conpounds having the formula I, where n2 is 1, 2, 3, or
4, X1 is -0- and R4 is -NR t3R14, -NR 12SC2R13, - NR12COR14, -NRlZCG@)mRJ;_@gB
or 10 NR&if3@¥R3R14), and R5 is -C(O NRL3R14 can be prepg®&dydys asizdation
of amno-acid A69 to give am no-am de A76 followed by functionalization of
amino group and deprotection to provi-dé-di substituted anal ogs A77.
Alternatively, the NBoc-am no-acid A70 can be reacted with an am ne,

foll owed by deprotection of N Pr' group to give am no-am de A76. The

am no-am de A76 can al Spebificdgpthotie Qierebaratiogi-\Examplesgs A78 where R4 is
-NR13R14 and R13, R 14 = H W) 03/051840 -32 RN CHP p2 is 1, 2, 3 or 4
n2XI Rl amidation A69 1. ZxemAlean 2. deprot ectEé%F—'?@—Ez | Ar2 A70 R3 R2 Art
A78 1. tunctionalization Another nmethod of preparijng conpounds having the
formula I, where n2 is 1, HE - X1 is -Oy ¢4 iéF-NRt3R14,
-NR12S02R13, - NRt 2COR14, R O PRL3, or -NRF12( CONRIBRt4), invol ves
treatnent of ketone A65 ect ed anine\ under &pPQr opri ate
conditions to provide i ANAg eophi | iN—Zddid.i g ofl_conpati bl e
organonetal l'i c reagent $=s gharaF;or /a=a i o T
A79 foll owed by deprot
functionalization of am#fe AB0 under standa condi tions and deprotection of
ni troge 9.\/i des the substituted pyrrolidines A81. Pr n2 Is 1, 2, 3 or 4
NH2P, ?—ﬁ—_ *),,, I R

Csz\?= °
O

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:

Compound 1

KHMDS, THF

0 -78°C 0,
=
Cbm\_}:o o CbzN~/ % <)
2 3 0 Br VA CF;
\ / Compound 2

Compound 1 Q (68%)

CF,
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,
64mi, 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 (100mi) at -78°C was
cannulated into the reaction mixture. The solution was stirred at -78°C for 1 h
before being quenched with a saturated NH,4Cl 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
(MgS0,4) 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: '
CFy
LiAlH,, Et,0 ..o
Compound 2 —?ﬁm——* CzN~ .. 0 CFq

Compound 3



X R3R AC2 A65 10 1, functionalization NH 1 1 R1L S. "X, -Rl 2. depratection
17 J U L 2006 PCT/US02/40203 R3 R Arz Are R3 R2 'Ar2 A76 R HN Pi'n/ dUl 2088 A
R A77 WO03H518R 13 R 16, -NR 12 SO2R17, -NR 12 COR 14, pORIBEL/EH20R13,
-NR12( CONR73R14) R5= -C(O NR13R14 R 3Ir}2i s1,2,90r4 R = -NR 13R14 where R13,
Rl4= H RS = -C(ONRL3R 14 1. RSM orfeduction ".2X R 2. deprotection
Pr-" 1 RL RER2 Are Art RB3 R2 Arz A79 RS n2 is 1, 2, 3 or 4 2. deprotection
nrv /~-x RL R=-NR135' 6, -NR12S02R13, Ar' 3 R2 A80 -NR 12COR1ld, -NR

12C( O) OR13, Td\msoh(toonstiasibsie Gampeaamsbd{ds. 2ga 0i0aprodle teguiviimERO @her e n2

s 1, Zc320fm%oldfion SF LRA:(17BrhiS 0.018mol, 0.32equiv) in E,O was added. The
reaction mixture was stirred at 0°C for 30 min before being quenched with saturated
NH,C! solution. Water was added and the resulting layers were separated. The

5 separated aqueous layer was extracted with EtOAc (300mi x 2), and the combined
arganic layers were dried (MgSQ,), and filtered.. Solvents in the filtrate were  _
removed in a vacuum to give a colorless oil. The oil was dissolved in HOAc (240ml)
at RT, and water (60ml) was added. After being stirred at RT for 1 h, the white solid
was filtered, washed with water and dried under a high vacuum. .Recrystallization

10 [hexane-toluene] gave Compound 3 (23g) as a white powder. All filtrates were
combined, and the solvents removed in a vacuum to give a yellow cil. The above
procedure [HOAc-H;0, followed by recrystallization] was repeated to give another
batch of lactol Compound 3 (3g). Solvents in the filtrate were removed in a
vacuum, and the resulting oil was subjected o column chromatography [hexane- .
15  EtOAc, 6:1(v/v)] to give a third batch (4g). The combined yield for Compound 3
was 30g, 87%.
Electrospray MS [M+1]" 646.2.

Step 4:
Q CO.Me  CF,
(MeO)gF’YCOZMe BocHN
NHBoe ChzHN \ Z |
DB, CH,Cly N
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 CH,Cl> (5mil) at
23°C, DBU (0.57ml, 3.80mmol, 2.5equiv) was added dropwise. The mixture was
stired at 23°C for 4 h before it was quenched with saturated NH,Cl solution. Et;O
was added and layers were separated. The separated aqueous layer was extracted

25  with Et;O (250ml x 2). The combined organic layers were dried (MgSO,) and
filtered. Removail 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, CF,
1.10% Pd/C,H, © = |
EtOAc HN—.,, O
Compound 4 - N e
30 2. TFA, CH,Cl, Compound 5

A solution of Compound 4 (1.4g, 1.88mmol, 1.0equiv.) in EtOAc (30mi) was
flushed with N2. After the addition of Paliadium on carbon (10%, 2g) a Hz balloon



R A81 H and R4 is a heterocyclic or heteroaryl group can be prepared by
conversion of ketone A65 to nitrile A87, al dehyde A82 and a car bo}qyﬂv\/l&n

A85 vi a&éq%y&% A82 using the standard oxi dation condit pppaisod RS 0 are
skilled e art will 15 appreciate that the cyano, al dehyde and
carboxylic acid conpounds can provide~ &re appropriate heterocyclic or
heteroaryl functionality using standard chem stry. WD 03/051840 -33 1 7 J U
L 2006 PCT/ US02/ 40203 n2 isl, 2. 3 or 4 1. NaN3 2. deprotection A88 O n2
i's 1,2, 8e9attasad Rl tiRSréwctindiasts The reElD@pnNhﬁdNH@Wstlﬂedchrcw haati 287 C3.

dopr o %&ﬁcﬂ%%%a@ifph%%é&é@%n fterdd 20 sliFen F%t%amﬁ@ rébBuSh2 7
dissolved in anhydrous CHCl; (45m! cooled to 0°C, then treated with TFA solution
(4.5ml, 0.059mmol, 30.0equiv). The reaction mixture was stirred at 0°C for 30 min
5 and then at 23°C for another 4 h. Reaction mixture was diluted with CH>Cl> (300ml)
washed with saturated NaHCO; solution (100mi). The organic layer was dried
(Na2S0y), filtered and concentrated to give Compound 5 (0.8g, 95%).

Step 6.
CF;
LAHIAICI3
_Compound 5 -0 CF,
80% '
Compound 6
10 In a flame dry 25ml RBF was placed AICI; (0.089g, 0.67mmol, 1.5equiv).

The reaction flask was cooled to 0°C and 1M solution of LAH in Et;O (2m,
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
NaHCO; (100ml). Aqueous layer was extracted with EtOAc (150mi). The combined
organic layers were dried over NaS0y, 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/CH3CN to give a mixture of two compounds (0.16g). Purification of the
mixture by HPLC using ChiralPak column (98:2, hexane:IPA) gave iess 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.
30



R3 R2 Ar' A83 1. NH2NH2 2. deprotection A84 Another nethod of preparing the
conpounds having the fornula I, where n2 is 1, 2, 3, or 4, Xl is -107 JURY U?}S
H, and R&oissnoaushet erocyclic or heteroaryl group 5 invol veBCTAISVE#EIDN of t
ketone A65 to a vinyl triflate A89 by ing a base such as LDA and triflic
anhydride as an electrophile. The triflate A89 coul d be coupled wth

sui tabl e organonetalic reagents, preferably boronic acid, to give
heterocyclic or heteroaryl unsaturated conpound A90. The reduction of the
doubl e%i@@ﬂ@hﬂﬂlﬁﬁ&@mmm&dfﬂar otection of the anmine (if necessary) provides
het erocyclic or heteroaryl 10 MibstitugRd cyclic amines A91. O OTf n2i51.2,3
or4 n211 1 base R4B(OH)2 R 2. tf20R4 1. reductionmisl, 2,3 or4 2.
deprotecti onHNn2 x1R1R4 = ‘ or heteroaryl ArlR3 R2Arz A91 WO
03/051840 1 7 JUL 2006 P ) gIhe conpounds having the fornula
1, where n2 is 1, 2, 3, { -0 and® RACdinp&UABIR) (R13) (R14), where
R14 is H or -C(=NORL4) ( can be prepared by converS| on of al dehyde A82
to an al cohol A92 via addition of an organonetallic reagent. The al cohol
A92 carS®®® ransfornmed to anal ogs such as A93 or it can be 5 oxidized to
ketone A94 which can provided, ﬁna B¢ stfeh as oxi me A95 using the standard
conditions. R13 ‘

CbzHN
-_,,/o ce, Compound 7

5 Compound 7 was prepared using a procedure similar to that for Compound
4, using Compound 3 and PC(OEt),CH(NHCbz)CO;Me in place of
PO(OMe),CH(NHBoc)CO,Me. Electrospray MS [M+1]" 745.1.

Step 2;
CbzhNy,. /T OME CFy
Pd(OH)2/C, H2
Rh(l)‘S,S‘ElDUPHOS CozHN ————— Y Compound 9
Compound 7 —————— o0 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-
((2S,55)-2,5-diethylphospholano) benzene {cyclooctadienejrhodium(!) 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;) to give the Compound 9 (1.3g, 72%).

20 Electronspray MS [M+1]" 447.1.

Preparation of Compound 10:
NHZ CF3

HN-/ 4
s cF, Compound 10

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



OH)==0A82 n2is 1 2, 3or 4 RM> RLRIR AAen2is 1, 2, 3 a4 A92 1.
functionalization Jr 2. deprotection R13 OR12 oxidized n2 is 1,2, ?7 M}EE
R2 A94 LyolbBiiRi32. deprotection RL3 NORL4 n2 isl, 2, 3or4 ﬁ@T,iUgayﬁ,zé_;o 6
HNn2.1 RL HNroxt Rt ly, . C1 Ar R3 R 2 Are At RB R2 Arz ' A93 A95 The
conpounds having the forrmula 1, where 4 i s 1, 2, 3 or 4, X is -0-, RS is
H and R4 is -C(R28R29) CONRL3R14, where R28, R29 = H or nethyl, can be
prepared 10 by conversion of ketone A65 to unsaturated ester A96 using
Wttig chem stry. Hydrogenation of Extampleid! e bond and deprotection of the
protecting group, if necessary, proviges the ester A97. Conversion of the
ester to am des A98 can be realized rhrough treatnent with am nes, or
transformation to the acid and SsHR uent c@gupl ing with am nes using
standard nmethods. In addition, thg 15ainsatjur ated ester A96 can al so provide
conpounds where R4 and R5, togetthed with carbon to which they are
attached, forma five nenbered L) coll ch as lactam A100. WO
03/051840 Wttig or - CFs |

To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2ml)
at -78°C was added cyclopropanecarbonyl chloride (1201, 0.127mmol, 1.1equiv).

5  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 (200 ml) and
washed with sat. aq. NaHCO; (1 x 100mi). The organic layer was dried over
Na,S0;, filtered and concentrated. Purification of the resuiting mixture on a Biotage
with 5%MeOH/ EtOAc gave Example 2 (0.04g, 69%). Electrospray MS [M+1]" 501.

10 : Example 3
—e
N CF,
HN—
oy O CF,
Step 1:
i | = F
CF,
Compound 10 CIJJ\/\/Gl
-
MeOH HN /.0

CFs
Compound 11
To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2mi)
15  at-78°C was added 4-chlorobutyryl chloride (14pul, 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 (200mi) and
washed with sat. ag. NaHCO3(1 x 100ml). The organic layer was dried over
- NaxS0y, 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,



Hor ner - Emmons -35 A65 H NO2C02Me n2is 1, 2or3 R 13RI1I4RNOC 1Y'u ./Y"'X 'R3
R Ar' M A3 R Ar’ A99 A98 Those skilled in the art will appreciat&7tikht2006
functi onavD2a0318# of the nitrogen of cyclic ring formed BCRISNIZAS when
R4 and R5 together and to the carbon t941v\_hi ch they are attached formcyclic
rings such as hydantoin A67, urea A68 and |actam 5 A100 may be perforned at
an appropriate point in the synthesis by deprotonation wth a suitable base
and reaction of the necessary electrophile to provide the _substitutents
et i ned e hepted BEGECERT £ Il rearom miiie Wap Gpaiodpd " Chand quenchod

subst i t uggdfiahiwith Ratérden.| Thalrhirtute Wies potircaSARNEIOAC $UDG Hil) ahddvdshedd

al kyl gro nd, treat nent tetrabenzyl pyrophgosphate, f.oll owed by

hydr ogen‘ﬂ#ﬁéﬁﬁ{mﬁd’ Q@RS N\é%%)&é{ﬂ”gg ﬁ-éf’ Qé@%'ﬁ)@?@ﬁrdﬁ’ ToHjisd over

Funct i ona:hh;zﬂb@mNagsmhﬁlteredtmﬁﬂpd)mgﬁramteﬁ.t N@ﬁoaﬁmﬂobmmmshﬁmgeﬁmu%ean |
appr qpri .paint .in-¢ is epr n wdéh a suitable base an
r eact ong'l' @1’&%98 MQ’E%@M??ME@‘S? Qﬁﬁglﬁ(%g%%@é'gggt%/“ ubstitutents defined
f or R18. ElEctresprayidvibl [dti1]n50hel.art will  appreciate that -a substituted al kyl
halide will afford the 15 correspon .ﬂﬁn Etitut ed C1-C6 al kyl group and
treatment with tetrabenzyl pyrophos | | oned by hydrogenation wll
serve to provide for Rg = -P(O( . se electrophiie N, RIB Al 02
Those skilled in the art w il recogﬂu g 'Jgtai n additional protection
and 20 deprotection steps may be neeged in orfie¥x to accommodate different
functional groups. Accordingly, theforger of &ynthetic operations may be
different in order to maintain fuRetl w conpatibility with the
operational steps in the synthesi or CF3 PCT/ US02140203 17 JUL
2006 Me02C, n2 is 1, 2 or 3 hydr

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.

Example 5

HN-9=

/
80 CF,
0
HN
o O CF

‘ /
CHaSOzCl Sz

HN-H (o} CF3
Compound 9 > © o '
P i-Pr,EtN, CH,Cl, "
log O cF,

Compound 12

15 To a solution of Compound 9 (0.13g, 0.29mmol, 1.0equiv) in CHClz (3ml) at
0°C was added DIEA (0.11ml, 0.61mmol, 2.1equiv) and CH3SO,CI (34ul,
0.435mmol, 1.5equiv). The mixture was stirred at 0°C for 30 min, then poured into
. EtOAc (150ml) and washed with saturated aqueous NaHCQ3 (100ml). The organic
layer was dried over anhydrous Na,SQ,, 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% vield,
two steps from Compound 9) using a method similar to the preparation Compound
6 from Compound 5. Electrospray MS [M+1]° 511.1.



R1 0 1. hydrogenation deprotection 02 is 1, 2 or3 2 rvrli,ntinnlIn, . t R
Pr deprotection A97 e Art R3 RL R2Z R 1i-C X1Y~ Ar2 NR13R14 or 11 7 JUL 7006
hydr ol ysi¥60305840NR13R14 n2 is 1, 2 or3 RL WO 03/051840 - 3pcteeei/dizes Vet hods
O Preparation - Exanples Exanple la Exanple Ib HNpl O CF3 HN1O CF3 Step
1: CF3 Conpound | 0 17 JUL 2006 PCT/ t&b2/ 40203 CF3 5 Conpound | was
prepared using a synthetic procedure reported by M J. O Donnell, Z. Fang,
X. Maand J. C. Huffman, J. Am Chem Soc., 1997, 46, 617. Step 2: KHMVDS,
THE -78 C Conmpound 1 F3C CF3 Exatiplésapmid Example 6b

| (Nj CF; (...Nj CF3
HN HN

Example 6a Example 6b

Step 1;
o= =8
N CFy N CF,
. 2M AlMeg 0 | o. °
Compound 5 e i il
BrWOEt -:,,/0 ch ‘J,,/O CFa
0
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

10 100°C for 18 h. The reaction mixiure was cooled to RT, poured into EtOAc (20mil),
and washed with of saturated aqueous NaHCOj3; (100ml) and saturated aqueous
NaCl (100m!) successively. The organic layer was dried over anhydrous Na;SOs,
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 nitrogen purged solution of oxazolidinone Conpound 1 (10.0g, 10
0.027nol, 1lequiv) in THE (500mM) at -78 C, a solution of KHVDS (0.5M Uil 2008
t ol uene, WOSHHAFISH. 0321, 1. 18equi v) was added. After sti PGIAEOAH02038 C for
30 min, a solution of brononmethyl ethges (11.3g, 0.032nol, 1.18equiv) in THE
(100n1) at -78C was cannulated into the reaction mxture. The sol ution was
stirred at -78C for 1 h before being quenched with a saturated NH4Cl
solution at -78C. The reaction 15 r’gxturF s warnmed to RT, and water and

Et OAc were added. The aqueous | ayer=% tracted with Et OAc (200m x 2).
The conbi ned organic |ayers were drie 2(I\/gSO4) and filtered, and solvents
inthe filtrate were renoved by va fication using coI umm

chr omat ogr aphy [ hexane-tol uene, 1: gave Conpound 2 (11.7g, 68% as
a colorless oil. 20 Electrospra 4.1. Step 3: Compound 2
LIAIH4, Et20 nr (87% CF3 Co o9 JOL-2006 WO 03/01 | S40

PCT/ US02/ 40203 -37 To a sol ut of | acgone Corrp’ound 2 (35.2g, 0.055n0l,
lequiv) in Et20 at 0C, a 1 M tion of LAH (17.8m, 0.018nol, O. 32eqU| V)
in Et20 was added. The reaction mxture was stirred at 0C for, 30 min before
bei ng quenchB¥ample 7sEdr avewNprld) was prepared (et ComBoHAde® B t he

resul ti phnhay Sinfilates ehSP Pl Srephhe Exanfiie 29 REnPENER/YSe! P3/6r Was extract ed
wi th Et QAc aﬂgﬁt he corrbl ned " organic |ayers were dried (MgSH4),

and ¥ i | E&cl SpranWé&ﬂ%”l he filtrate were ,. renoved in a vacuumto give
a colorless oil. The oil was dissolfesnple $0Ac (240n ) at RT, and water
{}Eds

(60mM ) was added. After being stirre for I h, the white solid was

filtered, washed with water and dried r a high vacuum Recrystallization
10 [ hexane-tol uene] gave Conpound 3 (23 as a white powder. Al filtrates
were conbi ned, and the solvents renidded in aClacuumto give a yellow oil.

The above procedure [HOAc-H20, fol
to give another batch of |actol
were renoved in a vacuum and the
chromat ogr aphy [hexane 15 Et OAc,
conbi ned yield for Conmpound 3 :
Step 4:

dwed Gy recrystal l'ization] was repeated
pound 3 . Solvents in the filtrate
Zg1 @ g s subj ected to col um

(viv)]i to gived®a third batch (4g). The
309, 87% Electrospray MsS [ M1 ]|+ 646. 2.

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 2

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



Compound 3 0 (MO 2PYCO2Me NHBoc DBU, CH2CI2 r.t. -CF3 (42% Conpound 4
20 To a solution of Compound 3 (0.98g, 1.52mmol, |equiv) and NBoc- D7 JUL 200
phosphonwglog/esuaeo t ri net hyl ester (1.26g, 3.80mmol, 2.5equi PETIUSOZHRCE2 (5mil)
at 23C, DBU (0.57m, 3.80muol, 2. Sequi v) was added dropw se. The m xture
was stirred at 23C for 4 h before it Wwas quenched with saturated NH4CI
solution. Et20 was added and | ayers were separated. The separated aqueous
| ayer was extracted 25 with Et20 (I250ml X 3 The conbj ne orgg&{ﬂg | ayers
vere dried (Mysegiutigie! Gompaund 184Gdwer Ocimamlyvteguwv) i Gty ) WeRed by

c(:gggmb@gggﬁhémypwvhfihgt@t(bm1rhb@;ﬁ%\ﬁhﬁﬂ,hﬂ;i/gqaiv I&ndfvé?cz ggisoaisfﬁnpgung 4100/
ny, . s'white, foa ctrospray. ep 5: 1. 0 .
o C A g £ (27 @B b Beatin. and BrteRsioT TbliE WaS. 5 o'\
C d 5 Atimell it 20ACaind suma Rt 70 1T reboiBals qleimsd with s'aglurlétt%\gg( ng;L)
was : er e . 0 al_Ladi um on, car bon 9 2g) a
H2 bal IW@&%%‘C@“@"BQ%&OQ%C QQ&WBL %8"9%)%2‘%%203 was
at t achedpamtedhednieth(MaMB0f)| fikdredTded cercdntmted Tther eixtase siasmeifietdry 18 h at
23C chromatography over Gilson (1:9, water:CH3;CN) to give the title compound (0.070g,

47%). (Electrospray MS [M+1]" 515.1.

Example 11
H,N

CF,

.q!/ CF3

: . CF,
CF3(50,),0 o

O
CH2CI2 - CFB
W

compound 14 compound 13

Procedures for preparing Compound 14 and Compound 15 are shown in
WO 01/44200.

15 Step 2; X
{R) s
tBU:S,- NHZ ’r,’sl tBu CF3

AN
Compound15 —2** 5 O N
Ti(OiPr), Bh 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 N,. Ti(OiPr)s (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%).



under H2 atnosphere and then filtered and concentrated. The residue was
di ssol ved in anhydrous CH2Cl 2 (45nl), cooled to OC, then treated \L/iilHUtl'Eﬂﬂﬁ
sol uti onWQU/SA0 0. 059mmol, 30. Cequiv). The reaction ni xtP4TESREORE | rred at
OC for 30 mn 5 and then at 23C for angther 4 h. Reaction n xture was
diluted with CH2Cl Z (300m ) washed with saturated NaHCO3 sol ution (100m ).
The organic |ayer was dried (Na2SO4), filtered and concentrated to give
Conpoung go 89, 95%. Step 6: NH2 CF3 LAHHAICI3 / Conmpound 5 - HNVO v ~
-rF_ Co d 6 10 In a flanme dry 25ml RBF vvas plac Al Cl 3 (0.089gq,
0.67mml, 1.5equiv). The reaction flask vas to 0C and 1 M sol ution
of LAHin Et20 (2m, 1.98mmmol, 4. 55 I Q vvas g/l |y added. The reaction
&rr___n‘o

m xture was cool ed t 78%@2% und 5 (0.2g, 0.44mol,
1.Cequiv) in dry TH sl owl-lyCIgdded eaction m xture was
stirred at -78C for 2 h, then sl ow ysy\ﬁrrred 15/to 23C and stirred for 18 h.
The reaction was then cooledtoO . carefully W th saturated
aqueous sodi um potassiumtartrate NeF m xture was taken up
in Et OAc (200ml) and extracted w \qugous * NaHCO3 (100m ).
Aqueous | ayer was extracted with Et QAc (150 The \H\&d 19r gani c | ayers
were dried over Na2SO4, filtered and concenﬁ’& d toégm 20 gjgrrpound 6

g80m:1, 95% ToR e@mozgjg@wfmnlwabmmme@t 4fy, B.1henal, $eduit) ion gfd

oun I n e

Comp U e e O AR b O o NECH i blac &1 REAERARGIed

m xtir e Tvzesyust,i i éal E&IO )aBrduagh 4 lsyringen After lshmrlgofozfsm ahel 810G, rtrn@deacfirdmr 18
h. Th G|

it e Ak S BdEthBa B b 1R, GRAPEILCAE R A0H SR Al B3lin o ° ?82 of
the ni Ziﬁu@e Tihe Ippes \ugtengemafateed R tb@laﬂwopgzﬁayzer \Né&@HHGP‘PA)W@%\EéO

pol ar i ?ﬂgﬁfomtﬁhém&al%e Iéﬁér@@@&e d%%@ancﬁb@ﬁé%rﬂ?&ééy Avisi Mslimn 475. 1, and
nore po i soner El ectrospray Ms [ M+1l] ~ 475.1. 30

WO 03/ oﬁg@ toggaﬁi%%‘f%@iomp%"@dr?p(gﬁ?@% 638 kp 1. CF3 17 JUL 2006
10 Siep4:

-

,tBu
Ph HN-S
R o
AN
1. 03 0O o
Compound 17 ——
2. TBAI
CF;

FaC Compound 18

A 15ml RBF was charged with Compound 17 (245mg, 0.47mmol, 1.0equiv)
and CH2Cl; (2ml).- This pale orange solution was cooled to -78°C, and then Oz was
bubbled in at 1.0 mi/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 CHzCls.
The combined organic layers were dried, filtered, and concentrated, then re-taken
up with Et,0 and filtered. The residue on the filter was dissolved in water and

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

25



PCT/ US02/ 40203 Conpound 9 cF3 Compound 7 5 Conpound 7 was prepared using a
procedure simlar to that for Conpound 4, using Conpound 3 and 17 JUL 2006
PQ( CEt ) 3blphbiGeam) CO2Me i n pl ace of PQ( Ove) 2CH( NHBoc) CO2MeCTHISOZ0203pr ay M5
[ Mr1]' 745.1. Step 2: Conpound 8 Conpopwd 7 _ iiu CF3 McOH 10 Conpound 7
(3.0g9, 4.03mmol, 1.0equiv) was taken in" MeOH (30mLl) in a parr reaction
bottle. The reaction bottle was degassed using N2 for 15 mn. (+)-1,2-Bis-
((2S, 58% - 2% di et hyl phosphol ano) benzene (cycl ooct adi ene) r hodi un{1)
triflu t hanesul fonate (0.12g, 0.16mol, O0.04equiv) was added to the
reaction mixture in a glove box, and shaken under H2., &t 60 psi for 96 h.
The reaction mixture was 15 transferred to a 20Ph@NTBE. 20% of Pd(OH) 2/ C
(1g) was added to the reaction n xtyHgec Whi ch was\sti®red under H2 at 23C
for 18 h. The reaction was m)n'i M)r%dk %E/ TLC 9/1 ¥t / CH3COH. Once the
pPRLEr o &Y

reaction was co Lite anas Fough cd@itezk@:¥bncentrated.
Purification mgat%gé?ﬁgg 1081,1\/';El usi ng 1Tl ca"pl Q: 1 MHB¥e/ MeOH(NH3) to give:
t he Conmpound 9 (1.3g, 72% . 20 Electronspray M5 [/MF{]+ 447.1. Preparation

of Conpound 10: NH2 CF3 Conpotfivd{oMsr fHsstePepar ed
Compound 6, using Conpound 9 instead of Conpound/5~ 1 7‘%"141 gggggy\o
03/ 051840 PCT/ US02/ 40203 -40 CF3 To a sol ution BfC Conpoun B (0.7054,

chi ori de. (1200 §fhon B Ferhbadilins B 20 220l 1SERTVELOPFARRRORERTY

5hm' n, (Bﬁémgx/a?t.?@mlm@i, 2equiv) iz M dd0mbywag addedGeGatd - 24@. BB mmel.was
em C B @%()W ; Med ad.

}VaHC@:CBO%l?%QE{ng'Oﬁ e?%ﬁlﬂ‘&@é?tr%?ﬁﬁ%i g’ er vvg&s ri gtgj)d(’)'\?{e’ér!j W@%@: %?Mere aﬁd

concent Wik s@terF00mlcx), anddirinene T he $oMbingd AaveoHs 'ayeraves Bt with

S%ve OH exittdabed 9atneE ERR P cdmibihéHt Brgdriidlayerhees dasd fiterd® aplit-1] + 501. 10

Exanpl eco?’nccc-";'rzftra%cia fo éfve~c0r|.1de %?&Bﬁféﬂdoi& (\)NhCI:(I:h Vwa\écpl)uriﬁed by column to give

Compound 19 (830mg, 55%). Electrospray MS [M+1]" 695.2.

I @fani | ar procedure to

10 Siep 6:
,tBu
Ph N—S’
& 0
\
Pd-C/H, P CO,Me
- NHB
Compound 19 ——>» oc
CF,
FsC Compound 20

A solution of Compound 19 (830mg, 1.19mmol, 1.0equiv) in EtOH (20mti)
was flushed with Ny, After the addition of Palladium on carbon (10%, 1.279,
1.19mmol, 1.0equiv), a H; 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,

0" %

COZME
NH,

4M HCI
Compound 20 -

CF;

F,C Compound 21



O0Cl NHCF3 MOH HNC.... .0 -1 41 Conpound 11 To a solution of Coqployr\_d
(0.05g, 0.116mmol, 1.0equiv) in MeOH (2ml) 15 at - 78C was added UL 2006
4- chl or 6bQOYe§IBICh] oride (141, 0.127mol, 1.1 equiv. The FANPEPENES stirred
at -78C for 5 min, then warned to 23C d stirred for 18 h. The reaction

m xture was then concentrated and taken up in Et OAc (200ml) and washed with
sat. ag. NaHCO3(1l x 100m ). The organic |ayer was dried over - Na2SO4,

filtered and co centra ed to t he und h was
used in the M&ERNtPELLG %’l‘?%'ﬂ‘f{)gé/ (ﬁgﬁﬁ)mﬁep% ui t'@a\ﬁ"ﬂ?@f%%m ution
of crudgeOpnpEbin v aklcddled to'oT(biEtr(e%nt&éafeaamaddaﬂ sN&Iﬁo(rﬁ@PAoiCdirspaL@manen

m neral, qil. 1 { 3e Can for 5.mn

05/ 05 1648 R eﬁél@tﬂl'“?gg’egng&?iﬁ% o3 5B DX antthsiLh’ Heatbvas il e
reacti cwvap)ioxaﬁtad&mm VEOOUMOtg]V@C(HﬂﬂOQﬂdmed patabedwih lsplicd Hhreatedspray 3n ) .
The %a@%s qgéred into Et OAc (100 m) and washed w th saturated
aqugous f’ The organic | ayer was dried over anhydrous Na2SO4,
filtercsteari concentrated. Purification of the resulting mxture 5.on

Bi otage with 5%ve0OH Et OAc gave Exanple 3 (0.20g, 3@% . Electrospray. Ms

[ MH1] + 501.1. Exanple 4 CF3 Exanple 4 (53% yield) was prepared from
Compound 10 in a 10 manner simlar to that us t o pNHpare the Exanpl e 3,
but using 5-chlorovaleryl <chloride in place Qf“#<chl orobutyryl chloride.
El ectrospray Ms [ Mt1]+ 515.1. Exanple 5 HN-S-® CF3 O CF3 Conpound 9

CH3S®2Cl i - Pr ZE%mgg%%IdZZPZS -

CF,

F3C Compound 22

To a solution of Compound 21 in MeOH (50ml) was added K,CO; (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,S0O;, filtered and
concentrated to give Example 11 (34mg, 41%). Electrospray MS [M+1]" 447 1.

25 Example 12a and Example 12b
=0
CF, HY, CF,
HN~/ (o)
‘0 CF; " CF;
Example 12a Example 12b



Conpound 12 15 To a solution of Conmpound 9 (0.13g, 0.29mml, 1.Cequiv) in
CH2Cl 2 (3m) at OC was added DIEA (0.11 m, 0.61 mol, 2.1 equiv)! AdUL 2006
CH3SQ2QVO(03/451840 0. 435mml , 1. 5equiv). The m xture was st iPCT&dRAHOIBE f or 30
mn, then poured into EtQAc (150ni) gnd washed wi th saturated agueous
NaHCO3 (100nmi). The organic | ayer \K/ﬁ “dried over anhydrous Na2SO4, filtered
and concentrated to provide the 20 crude Conpound 12, which was used in the
next reaction without further purification. The crude Conpound 12 was
conveBteMlii o Exanple 5 (80ny, 54%yield, two steps from Conmpound 9) using a

Tethod simrbay ssiatbh e EXAABRY 1 136 @EGLD?# mfol,/ P0e wpwa%%(ﬁloeﬁmrospray

MS [ M+L 1840 17 2006 PCT/ US 2/ 4020 anpl e 6a
and ERH J%&@/a@ba |7e5 aos‘tfé'ampl hReavive and&eed (fhdrb Br~r 05
CF3 Co e h%ﬁﬁ&u@@ﬁelsﬁn@@ 01r$rh10ﬁ3/vé'§qaeﬁ@lhéd wah of

aaa@%%g‘sq%"q%%%éﬁb‘i’@?cgfa vt (40 kg dednin CPaClrtien . 1. 250qui v)

The r eambirenl digshiy @ynﬁswwaas neidd] itdfddamd edndgrachtédto Hive thercrudehy|

for” SHRROHBral Ry atan BB bERLHAIS IR CRrRaEe Bl {oonty

and wgk88dRa:hbxarie )peve @oeel pmtp:emmeNEﬁ@ﬁQol@lﬂhlr&l)acHaslpmatMSe{Mad]aqueous

NaosofoS  phe SHEEESEE Itrt e ERBP Y Rt S (L TR0 T O D cot um

udlng a (90/10) hexane/ | PA mxtﬁ@%he Corrpound 13a (40ny, 35%, and

t he
HN
@? I f

Ph3PCH;OMeCl

KHMDS, Toluene
0°Cto r.t. CbzHN TCJ\
Compound 3 then THF/10% ag. HCI
{1:1 viv) Compound 23
(61%)

Step 1:

To a suspension of (methoxymethyl)triphenylphosphonium chloride (21.3g,
15 0.062mmol, 2.95equiv) in toluene (300mly at 0°C under Ny, a solution of potassium
bis(trimethylsilyl)amide (125mi, 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 NH4Cit 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 (MgSQ,) 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 KHCO; solution. Et,0 was added and layers were
separated. The separated aqueous layer was extracted with Et;0 (300ml x 2). The
combined organic layers were dried (MgSQ,) and filtered. Removal of solvents in
vacuum followed by chromatographic purification [hexane:EtOAc, 4:1 (v/v)] gave
Compound 23 (6.97¢g, 61%) as yellow oil.



15 Conpound 13b (20ngy, 18% . Electrospray M5 [ Mtl]+ 515.1 for thqgcﬂl htnd
13a. Electrospray Ms [ M1]+ 515.1 for the Conpound 13b. ampl e 3,
Exanpl e g’@%é[}’gmﬁrepar ed using a procedure simlar to m%&ﬂﬁ*&”é?z Bisi ng
Conpound 13a and 13b instead of Conpowgl 5. 20 El ectrospray M5 [ Mtl] +487. 11
for the Exanple 6a. Electrospray M5 [ Mt1l] +487. 11 for the Exanple 6b. CF3 WO
03/051840 -43 Exanple 7 NH2 HN-4. CF3 CF3 1 7 JUL 2006 PCT/ US02/ 40203
Exanpl esie;(iA% overall yield) was prepared from Compound 10 in a manner
simlar hat used to prepgge Exanpl e 29 E@m Exanpl e 13. 5 El ectrospray
MS [ Mr1] + 476. 1. Exanpl eplq_ i HN-4 CF3  CF3 Exanpl e48,{ §4% overal | yiel d)
was prepared from Conpou e&» Lic@.mdranner sk_)gi £ used to prepare
Exanpl e 33 from Exanpl e 137710 El ectrospray 30. 1. CF3 Exanple 9
(50% over al(tP i el d)fje{\%s< pr epart¥¥#z om Conpb: gnner simlar to
that used t %PQHE amptre—36—fromExanpl e, Fl ectfr 08w ay MS [ Mr1] +
502.1. Exanple 10 H N O=PB\:.8HLlo CcF3 W 0518408 - 44,

: : (72% ovar three steps) ompound 24

Compound 24 was prepared from Compound 23 using a procedure similar
to the preparation of Compound 4 from Compound 3 and using
5 PO(OEt),CH(NHCbz)CO,Me in place of PO(OMe),CH(NHBoc)CO:Me.

Step 3:

H,N
HN—/
7

CF,
o
2O CFs
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 (6.84g, 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

/\ITNH

To a solution of Example 13 (275mg, 0.60mmol, 1.0equiv) in anhydrous
CHCl; (10ml) at -78°C was added propiony! chloride (52ul, 0.60mmo!, 1.0equiv).
" The reaction was completed within 30 min. Reaction mixiure 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.



1 7 JUL 2006 PCT/US02/40203 To a solution of Conpound 10 (0.15g, 0.3mol, 1
equiv) in CH2CI 2 (2m) was added nethyl levulinate (0.041 ni, 0'3$WL’2005
1. lequi wo @3aiskssned by sodi um triacet oxyborohydride (0. 1PKH/USP26M2R |
2equiv.) and the reaction mxture wasgpstirred at 23C and stirred for 72 h.
The reaction was quenched with saturated ag. 5 NaHCO3 (100m ) and extracted
with EtOAc (200m ). The organic layer was separated, dried (Na2SO4),
filtered and concentrated. The m ture-lvva|% purified by chromatography over
G lson (1:9, water: CH3CN) to gi veélﬁg'-ﬂ—ﬁ-t—l-e= compound (0.070g, 47%.
(Electrospray Ms [ Mt1l]+ 515.1. Exanplé 11 H2ZN.CF 3 CF3 10 Step 1: CF3
conpound 14 F3C JL OH OH CF3 conpound 0Cedures for preparing Compound
14 and Conpound 15 are shown in "WQ.D1/ 0. 15 Step 2: (R tBu, S, NH2

Compound 15 tBu ~S, 6 i - O N Ti( g4 ﬁG% Ph CF3 Conpound 16 To a flask
cont ai ni ng ketone Conpound 15 (1. 2. |, lequiv) and
(R -t-butylsul finam de (0. 4g, 3 NHl , 1.8equiv), was applied a vacuumfor 5
m n. :

o

Example 15 (yield 89%) was prepared using similar procedure as for
Example 14 using cyciopropanecarbonyl chloride in place of propionyl chloride.
5  FElectrospray MS [M+1]" 515.1.

Example 16

0 CF4
Ph |

~NH

%

CF,
1%
\§-NH
O
Example 16 (vield 89%) was prepared using similar procedure as for
Example 14 using Example 13 and CH;S0:C! in place of propionyl chloride.

10  Electrospray MS [M+1]" 52.1.
Exampie 17

CF;
Ph |

NH

CF;

U
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

CF4
Ph |

@H .

O



Then, the flask was filled with N2. Ti(GPr)4 (1 m) was added thrwgﬂ]a
syringe 20 dropwi se to the reaction mxture. The reaction m xture sJul 2008
stirred YO9BEB 36 h. The reaction mixture was then pdfrEES©2H0Y3Drine
(10nl) and EtOQAc (20ml) and stirred viggprously for 10 min. The resulting
suspensi on was passed through a pad of «celite 545. The celite pad was
washed with Et QAc several tinmes. The conbined organic solution was dried
and concentrated und reduced .or re. Flash gol.um.25 chraomat ograph
2T or ded CompoRaEPIS 1BJoVatH el £hGs mehams S5H0S Bl 5P RERHBEAS TS 1 7
JUL 2006Ex®TpleSasid® ERamplBul 3 ifhplabe 8f SldmpbdbhBd N.0 goo CH2CI 2 63% 0 C

2:1 -7 : : und 17 To a solution of sulfinimne Conpound
16 (2.44 '%°E$$%f§¥|%ﬁ§|[@ﬁﬂs$gﬁﬁm0| Z at -78C, was added dropw se
al lyl ma j o dmpoaintdsiiG P8angd 295 1. 2equiv, | Min Et20) through a

syringe. After stirring for 3 INH¢g -78CQCF4{he reaction m xture was quenched
wth a saturated aqueous N and all dtowarmto 23C. The |ayers were
separated,- and the aqueous | cted with EtOAc. The conbi ned
organic |layers were dried a - o asioragiownd 2@ hr omat ogr aphy
gave Conpound 17 (1.672g, .10 Step 4: “£303 Conpound 17 IN 2. TBAI CF3
F3C Conpound 18 A 15mL RB charged with Conpound 17 (245ny, 0.47mol,

1. Cequiv) and CH2Cl 2 (2ml).” This pale orange solution was cooled to -78C,
and then 03 vaempsubid 86 was prepared AiomiCemppued 1 neingasimilaopraagdueel asal e
bl ue, the,k bQAdsp! ution 15 was stirred at -78C for 10 min. Then it was
flushed w't N2 to get rid of Q@.,z

CF,
HN M 0\@\
v CF;  Compound 27

Compound 27 was prepared using similar procedure as for Compound 10.

HaN CF,
rOiel
HN o4y, Q CF, Compound 28

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

10

N0 CF,4 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,4

AN \/@
.0 CF

3



Tetrabut yl ammoni um i odide (177ng, 0.47mol, |.Cequiv) was added to br eak the
conpl ex. Then it was quenched with saturat ed NaZSZCB and extracted Twi 4{H. 2006
CH2Cl 2. wdhwesaesbi ned organic | ayers were dried, filteredpPCaugoveirozntrated,
then re-taken up with Et20 and flltergﬂ The residue on the filter was

di ssolved in water and 20 extracted w Et 20. The conbi ned Et 20 | ayer was
dried, filtered and concentrated to give Conpound 18 (243.5ng, 999%.

El ectrospray M5 (Mrl]+ 524.1. 25 1 7 JUL 2006 WD 03/051840 PCT/ US02140203
-46 Step 5: Examplerfdi4dngy, TBodeld) GaspueparaBusing ROPROUPR/SITDBYS B0% (over

two ste / i@n of Conpound 18 (1.2g,
2. 29m"mF§AT(pE%1b L%Eﬁ%%g'{pﬂﬂ %%%&étg%%?ge&néayéhé 1. 2equiv) in DW
(20nt) W@@t@ﬁﬁ@t’i’mﬂﬂﬁ"](ﬁ 24b 6.87mol, 5 3.Cequiv). After stirring at RT
for 3h, the mixture was diluted W ghafRt @z@nd washed wth water (100m 2
X), and brine. The conbi ned aqueou s further extracted with Et20
The conbi ned organic |ayer was dried=®iltered and concentrated to give
crude brownish oil, which was purltﬂmed by col pm to g| ve Conpound 19
(830ny, 55% . El ectrospray M5 [ M+1]3.695.2. 14 Step 6: Pd-CIH2 Conpound 19
CF3 F3C Compound 20 A sol ution of pound 19-(830ng, 1.19mmol, 1.Cequiv) in
EtOH (20mL) was flushed with N2. @ %he ti on of Palladiumon carbon
at’l ooh wel attached to the reaction

(10% 1.27g, 1.19nmmol, 1.Cequiv
3 tlrred for alnbst 24 h until TLC showed

flask. The reaction 15 m xture W
comy etion of the reaction. The™ Zture was filtered and concentrated to

%‘t \e/e g?”pounéxg&;ﬂé MNIFG Ot 2 ) WabSHBBarcPiBingFieRLF priticdrdBslibf 1] © 697. 2.
P Example 1a using Compound 29 instead of Compound 6.

Electrospray MS [M+1]" 475.1.

Example 21
0
\/lLNH
4 x
HN .
dv/o\/glu:z
/

Example 21 (74mg, 66%) was prepared from Compound 29 using similar
procedure as for Example 2 from Compound 10 using propionic anhydride in place
of cyclopropanecarbony! chloride. Electrospray MS [M+1]" 489.1.

Example 22

10

O

15 S

Example 22 (75mg, 78%) was prepared fromm Compound 29 using similar
procedure as for Example 2 from Compound 10 using isobutyryl chloride in place
of cyclopropanecarbony! chloride. Electrospray MS [M+1]" 503.1.

Example 23

v
CF,

20



4M HC Compound 20 F3C Compound 21 WO 03/051840 -47 1 7 JUL 2006

PCT/ US02/ 40203 A sol ution of Conpound 20 (400ny, 0.57mmol, 1. Qequilvh J¥ln2006
anhydr ou¥O a¥98I$40 4nl) was cooled to 0C, then treated w t hPETHS8H#3IPE on of

HCl in 1,4-dioxane (16m). After 30 ng4 at 0C, it was stirred at RT for
another 3 h. The solvent was evaporated under vacuumto give Conpound 21
as' pale brown solid. Electrospray 5 MS[M+l]'493.1. Step 8. Conpound 21 F3C

Conpound 22 To a solutjon of ound 21 jn Me (50m s . added, K2CCO3
(4.5g). TheE¥amnplee %t@f?(%ggpaﬁd?re@@rerd &?”‘t%ﬁ'ﬁqqﬂ%?%%sw,ﬂfent rat ed
to gi vepiReGareay st BXamb¥® 20rom@Cempdusad 10s Pleotrddpraipm$ fM46TL.501.1Step 9:
A flame-dried 500nl RBF was charged wit Cl3 (37.4ng, 0.28mmol, 1.5
equiv). The reaction flask was coo-%ugg% and anhydrous THE (1 m) was
syringed in. After stirred for 5 mﬁ\n olM solution of LAH in Et20 (0.84m ,

0. 84mmol, 15 4.5 equiv) was cannul ajed in.FThe i ce-bath was renoved and the
solution was stirred at RT for 30/nhn. Tiien the reaction m xture was cool ed
to -78C and a solution of Conpoutn, ( , 0.187mmol, 1.0equiv) in dry
THE (1 m) was slowy added. T eac irxture was stirred at -78C, and
allowea to warmup to RT overni . After TLC (MeOH CH2CI 2=1/9) i ndi cated
the reaction_was conpl et.ed 20 reaction was.then co d to 0C .and

i1 ed w ¢ REXRRIIS DA cHiR) B2sraper o COMMMGAS LbE Bt um
pot assi prctdutcanate Bramipled. from Campoiund ¢0. Eedtodpray WS[M+3D 50n1t o get

separation of the two |ayers. The yer was further extracted wth
Et CAc. The conbi ned organic | ayer over Na2SO4, filtered and
concentrated to give Exanple 11 (3 , 41 %9 . Electrospray Ms [M:1l |' 447. 1.

25 Exanpl e 12a and Exanple 12b ~=O"W= HNC;—IN CF 3 CF3 Exanpl e 12a Exanpl e
12b 3

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 .
-~ \/"LNH
‘j CFs
HN
7, O
I 1/©\0F3

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

ﬁ/lu |
CF4

CFy

20



CF3 WD 03/051840 -48 1 7 JUL 2006 PCT/US0O2/40203 Step 1: To a sol tidﬁji of
Exanpl e 11 (30ng, 0.067mmol, 1.0equiv) in CH2CI2 (10m) at OC was!dddbd00
DI EA( 17wale3/31840rmol , 1. 5equi v) and ACZO (6.3, 0.067muvlRCT/US@EAHAIH The

m xture was stirred at 0C for 30 mn. -,t was quenched with 5 saturated
aqueous NaHCO3 sol ution (4ml) and ext Pﬁct ed with CH2CI 2. The conbi ned
organi c Iayers were dried, filtered and concentrated to give the crude

pr oduct (39 Purification of the m xture by HPLC using Chiral Pak AD

col um g«amnﬂﬂ %‘ékﬂa@)62;@@/%&@%53@%%@@'359% re 28 foF| ect rospray
VB [Nwtkﬁmﬂﬁwusﬁ@%h@ﬁynaeé@rcméﬂasrin ﬂ%ﬁb O%bﬁfarrd@s.pray VB

[ M+1] +g3 % Step 1: Ph OMed C cF3 ( KHVDS,:
Tol uen %QS@@YMS i'FLIN53hi|JI puu u J men | rir/-1 u%ag. nui rc_ (1:1 v/v)
Conpound 23 (61% To a suspensi on E¥arhpRi p®@xynet hyl ) tri phenyl phosphoni um
chloride (21.3g, 15 0.062nmmol, @.95equiv) in toluene (300nl) at OC under
N2, a solution of potassium @l si{trinmethylsilyl)amde (125nml, 0.062mol,
2.95equi v) was added. After be’NngNHstl rred at OC for 1 h, a solution of
Compound 3 (13.4g, 0.021mmol, B uene (100n1) was added. The

m xture was allowed to stir fro inl 1In and then was quenched
with saturated NHACI sol ution. H&.2 was g d and 20 | ayers were separated.
The separated aqueous |ayer WwES€XtractE€d¥ st 20 (400M x 2). The

conbi ned organic |ayers were d (MgSX4) and filtered.: Solvents were
renpved in vacuumto give crud€ enol ether as yellow oil. The crude enol

ether was dEs@etpled28n(fii8mg10am) wak Bipared asingosimilde! procedure as for
Example 14 using methyl isocyanate in place of propionyl chloride.
Electrospray MS [M+1]" 504.1

Example 29
0
HoN™ “NH
CF;
®
= CF;
10 _
Example 29 (146mg, 754%) was prepared using similar procedure as for
Example 14 using trimethylsilyl isocyanate in place of propionyi chloride.
Electrospray MS [M+1]" 490.1
Example 30
CF3
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 (39ul, 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



(100mM, 10%in water) was added. The m xture was stirred overni ght and was
25 quenched with saturated KHCO3 sol ution. Et20 was added and IayerlsNH;'LéUOﬁ
separ at etNO TIS18@par at ed aqueous | ayer was extracted w t h PEITAGRIODIL x 2).
The conbined organic layers were driedg(MySO4) and filtered. Rempval of
solvents in vacuum foll owed by chromatographic purification [hexane: Et OAc,
4.1 (v/v)] gave Conpound 23 (6.97g, 61% as yellow oil. WO 03/051840 Step
2: Compound 23 0 MeO-P MO YCO2 NHCb JUL 2006 PCT/ US02/ 40203 -49
DBU, CH2CI2 (72% over three stepsN%@ﬂEécéiund 24 Conpound 24 was prepared
from Conpound 23 using a procedurg simlar to the preparation of Conpound 4
from Conmpound 3 and using 5 P& CH( NHCbz) CO2Me i n pl ace of

- PQ(Owe) 2CH( NHBoc) CO2Me.  Step 3t Conpoupge, 25 Conpound 25 was prepared
using a procedure simlar to that Compound 9 usi ng Conpound 24 instead
of Conpound 7. Electrospray M5 10 [ ' 4 1. Step 4: Exanple 13 (6. 84q,
739 was prepared using simlar ? Conmpound 6 usi ng Conpound 25

i nstead of Compound 5. El ect #F31. 15 Exanple 14 CF3 CF3 -|
rNH O To a solution of Exanpl 0. 60mmol, 1. Cequiv) in anhydrous

T oo o M Example 51 (8531616 wWhs Breparea Gng similar procedure as for
Example 30 using dimethylcarbamyl chloride in place of 4-morpholinyicarbony!
5 chloride. Electrospray MS [M+1]" 518.1
Example 32

F3C
/OYCL CF,

Example 32 (42% yield) was prepared using similar procedure as for
Exampie 30 using 1-piperidinecarbonyl chloride in place of 4-morpholinylcarbonyl
10  chloride. Electrospray MS [M+1]" 558.1
‘ Example 33
O
M

GN NH

| CF,
Ae)
- W/CLCFS

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 O
e
\
8]

r~

N
O

CFj

F3C



The reaction was conpleted within 30 mn. Reaction m xture was quencﬂﬁﬁl w th
7N 20 ammonia in MeOH (0.5nml), then |oaded directly onto silica colluimUla

purifiedyb@zudisye Exanple 14. (241.3ng, 80% . El ectrospraypchushMiddes 503. 1.
CbzHN WO 03/ 051840 PCT/ US02/ 40203 7 JUL_2006 -50 Ph | Exanple 15 CF3 0 Ph |

Exanple 15 (yield 89% was prepared us5ﬁg simlar procedure as for Exanple
14 using cycl opropanecarbonyl chloride in place of propionyl chloride. 5
El ectrospray M5 [M+1l] " 515.1. Exanple 16 CF3 --S-NH CF CF3 0 Exanple 16
(yield 88h1was prepared using simlar procedure as for Exanple 14 using
Exanpl e 13 and CH3SQ2ClI in place of propieayN-shloride. 10 El ectrospray M5
[M1]' 52.1. Exanple 17 CF3 CF3 @N Exanpl eX17 fedgral |l yield 23% was
prepared using simlar procedgj-e/as for Ex}{ 3 hng Exanple 13 in place
of Conpound 10. 15 El ectrospray [ MF1] 4 815. 1. OExagpl e 18 CF3 O, N WD
03/051840 -51 1 7Exempleolfe  PeFUSB2~402088<Exanpl e 18 (overal |l yield 42%
was prepared using simlar proajore as for anple 4 using Exanple 13 in
pl ace of Conpound 10. CFa

Compound 3b )
FaC

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

Example 10 using chloroacetyl! chloride in place of propionyl chloride.
5 Step2:

To a solution of Compound 30 (90mg, 0.17mmol, Tequiv) in anhydrous
CHzCl; (0.5ml) was added pyrrolidine (17.2p, 0.206mmot, 1.2equiv) and DIEA (30u|,
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
oa\‘_)

Example 13

CFj

FC Compound 31

15 Compound 31 was prepared using similar procedure as for Example 14
using 2-chloroethyl isocyanate in place of propionyl chloride.
Step 2:
To a sotution of Compound 31 in anhydrous THF (7ml}), was added NaH
(25mg, 0.625mmol, 1.7equiv, 60% dispersion in mineral oi) at 0°C. The resuiting
20  cloudy solution was heated at 60°C for 2 h. Aqueous work-up to give the crude



El ectrospray M5 [ M+l] + 529.1. Preparation of Conpounds 26, 27, 28 f\zduﬁgm
NH2 CF3 CF3 Conpound 26 5 Conpound 26 was prepared from Conpound 1 SJ|
simlar WOOBOIf4e as for Conmpound 9. NH2 CF3 CF3 Conpoun8CPESEH8End 27
was prepared using simlar procedure ag_for Conpound 10. HN 2 CF 3 10 CF3
Compound 28 Conpound 28 (90% yield) was prepared using the simlar procedure
for Conmpound 25. El ectrospray M5 [Mrl] 447.1. H N 2 CF 3 CF3 Conpound 29

Co d | d Sl 5
o ot ofrpfiet RRicR WS bofiaat by Sutaia Zonh S IR Bl S et balp 3B sBetRound ) | |
2006 FENA0BO8EQ20/g; 524 %Gy AHiptEodSray408uM+7GY6y6 4| dndwas morepaoledtilsi ng a

By 0 oA ngh R Blahthie S Aind B04), WeREBHI S Tt A sadey of Compound 6.

Example 37
N—N

N
SPaN

T - CFy

CFy

To a solution of Example 12b (200mg, 0.41mmol, 1equiv) in anhydrous
CH.Cl, (1mi) at 0°C, was added trifluoromethanesuifonic anhydride (69,
0.41mmol, 1equiv). The reaction mixture was stirred for 40 min before NaN;
(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 HN
OvCONHMe

\

CF4

ButoS >—002Et
Ph N
}cozet \O N

Compound 17
NaH, DMF
Compound 32

15 = FsC
To Compound 17 (0.3g, 0.575mmol, 1equiv) under N 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 (0.088mi, 0.629mmol,
20 1.1equiv). The reaction mixture was allowed to warm to 23°C and stirred for 18 h.
The reaction was quenched with saturated aqueous NH,CI solution and extracted




5 Exanple 20 (99ngy, 72% was prepared using simlar procedure as for
Exanpl e 1a using Conmpound 29 instead of Conpound 6. El ectrospray MsS7 [J¥ ik
475. 1. Banpeses®l O ANH 10 15 20 Exanple 21 (74ny, 66% mewuUperpacrd from
Compound 29 using simlar procedure g for Exanple 2 from Conpound 10 using
propi oni ¢ anhydride in place of cycl” B'r opanecar bonyl chloride. Electrospray
M5 [ MH1]" 489.1. Exanple 22 CF Exanple 22 (75ng, 78% was prepared from
Conpound 29 using simlar procedure as for Exanple 2 from Conpound 10 using
i sobut ithlEte@1 ditiedeomnbinsidaerganit layees viere pasbesr widhnatenh bsinegdriegiaverr ospr ay
IVB [IVH_ ! . - + .
gizafﬁgg%gag(cﬁi@ﬁ'ﬁa%&?g l% érd?%é 0}?@0@%@%@ pdicH Usidg'8a48%ica gel

PCT/ US Exanpl e was prepared from Conpound 29 usi ng
si m | acoluipicegive ditigd GompounshB2 (0-1996m568mbound 10. El ectrospray MS [ Mel] +
501. 1. st&xanple 24 co N CF3 5 Exanple 24 (31 ng, 71 % was prepared from
Conpoun using simlar procedure asghgig Exanple 3 from Conpound 10.
El ectrospray M5 [M+1l]® 501.1. Exanple 25 CR3.Exanpl e 25 (68ng, 68% was :
prepared from Conpound 29 using simlar tl pr ge as for Exanple 4 from
Compound 10. El ectrospray M [ Mt1l]  515. 1.\ anpl €26 CF-.1 CF3 To a
solution of Exanple 13 (O. 14g,Grgbt%1élamml, & equiv) in anhydrous DWVF

Compound 32

CF,

Compound 33
5 FJiC P

To a solution of Compound 32 (50mg, 0.078mmol, tequiv) in anhydrous
CHCl, (0.8ml) under N, was added Grubbs’ catalyst tricyclohexylphosphine [1,3-
bis(2,4,6-trimethyl-phenyl)-4,5-dihydro-imidazol-2-ylidene)[benzylidinejruthenium(lV)
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
[M+1]" 502.1.

Step 3:
Ph HN
—_— -‘}Q—coza
\
HCI O
Compound 33 ‘
CFj
e 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 (0.5mi). The resuiting
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 K2COj; column. The residue of
Compound 34 was taken directly to the next step without further purification.

20 | Step4:
Ph HN
}Q—COZEt
\
Ho 0]
Compound 34 ——
Pd-C

CFs

Compound 35
Fal P



(1.6m) at 23C was added N, N-di net hyl glycine (33.95ng, 0.329"Mmol,

1. Gbequiv) 15 followed by EDC HClI (66.13ng, 0.345mol, 1.|equiv) ah#@ fUbejgs
react i onwé ostosrssewas  stirred at 23C for 18 h. The reacti eqT/iskt/wre3 was
diluted with DM (2.4m) and purified.using Glson to give Exanple 26
(66my, 40% . Electrospray MS [ M+1]" 2.1. 0 Exanple 27 CF3 20 WO 03/051840
-54 1 7 JUL 2006 PCT/US02/ 40203 Exanple 27 (yield 62% was prepared using
simlar procedure as for Exanple 14 u3|n trimeth Iacetyl chloride in place
of propi onylA galEENEE. Corap@m&fb rpol)ae @l-Eséml;)M@ atedN -~ H

Cr3 CF3yity ’F_(’,f%”m L ?ﬁzrﬁém@EEmrﬁég@anWth%ﬂf a‘t'édl 896§'d§‘id fir 19 RCERRIr € as

for Exanple usi'n nate in pionyl chl oride.
El ect r GRlyst vm [lwfpm%wafhed méh%tféf\gg T@séﬂtmteeazaﬁﬁp@cwr% tedeinsl this49

was pr eaamaﬁlg !r'éshﬂge%f mdrﬁboaha@sium taReth @lrec@(ﬁﬂﬂeﬁnéﬁ step AGhbUt fRtHwRA silyl
|so§]3:/)anat T?P"g ace of propionyl chloride. El'ectrospray M5 [ M+1l]+ 490.1

| PUBHC N NH O CF3 15 To a solution of Exanple 13 (100ng, 0.224mol,
| equi v)S tep sanhydrous CH2Cl 2 (2ml) was added 4- norpholinyl carbonyl chlori de

ﬁggcz: on nix f%@@%a&f?&é’!@a aéteme I-%IEAélg (?E%Irhg 0. %?%%Tgll ‘12'868(5{1;\\59 The

toluene (0.2 ml) was added MezAl (2M in toluene, 0.36mi, 0.72mmol) and the
resulting mixture stirred for 30 min. A solution of Compound 35 {(30mg, 0.06mmof)

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 aq. Na/K tartarate solution (10mi), 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 o 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.

Example 39

CF,
R
YL\)\
Step 1:
Ph. NHCbz
PhsPCH;Br \&"\
Compound 23
KHMDS, tol. >>:
20 Compound 36

Compound 36 (yield 63%) was prepared from Compound 23 using the
procedure similar to the preparation of Compound 23 from Compound 3 and using
methyltriphenyl-phosphonium bromide in place of
(methoxymethyl)itriphenylphosphonium chioride.

25



RT overni ght. Aqueous work-up and purification by using silica colum to
afford 20 Exanple 30 (53ng, 429 . Electrospray M5 [ Mrl]' 560.1 WO 93/ fjp1as0
-55 Exa F NH CF3 CF3 17 JUL 2006 PCT/ US02/ 40 31 (40%
yi el d) &EQ%SﬁéB%%ed using simlar procedure as for Exanp?e%égﬁggpﬁg

di met hyl carbanyl chloride in place of-80-norpholinyl carbonyl 5 chloride.

El ectrospray Ms [ Mtl] + 518.1 Exanple 32 0 N-NH G CF3 Exanple 32 (42% vyi el d)
was prepared using simlar procedure as for Exanple 30 using
1-piperidinecarbony| chloride in place of 4-norpholinylcarbonyl 10

chl ori | ectrospray M5 [ Mr1l] + 558.1 Exanple 33 0 GNlk J, CF3 CF3 Exanple
33 (40 t =d) was prepared using simlar procedure as for Exanple 30 using
1- pyrrolidi necarbonyl chloride in place of 4-norjpholinylcarbonyl 15

chloride. Electrospray M5 [ Mrl] + 544. 1 Exambgs Ph HNv --.NHN F3C17

JUL 2006 WO 03/051840 PCT/ US02/40203 -56 Steppl:yeops

. -
EtOZC’L/Br o

NaH, DMF. CFg

Compound 36
Fal Compound 37

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

Step 3:
Cbz‘
&~ / CO,Et
\
Compound 37 Grubbs' cat. O
CFa
FsC Compound 38

To a solution of Compound 37 (2.46g, 3.7 1Tmmol, 1equiv) in anhydrous
CHClz (50ml) under N 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:
Cbhz,
SN/
NH
>—NH, \O <r
Compound 38
AlMes,, tal.
CF3
Fol Compound 39
15 To a mixture of cyclopropylamine (0.24ml, 3.45mmol, 4.2equiv) in toluene

(1.0 ml) 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



Exanpl e 13 CH2Cl 2 CF3 Conpound 30 F3C Conpound 30 (43%yield) was 2cj)repared
using simlar procedure as for Exanple 10 using chl oroacetyl chl orli deUi 2006

pl ace ofwpnapswdsyl chloride. 5 Step 2: To a sol ution of RH42%0 (90ny,
0.17mmol, lequiv) in anhydrous CH2Cl Z{.0.5mM ) was added pyrrolidine (17.21,
0. 206mmol , 1.2equiv) and D EA (301, O0.17mmol, lequiv). The reaction m xture
was stirred at RT overnight. Aqueous work-up and purification by using

il | fford Exanpl 45 %.. 10 Fl VB [ Mr1] +
Set 5 FRUMIR A4 Bt R o 6P P B, P enl oL RRB TS, 0 7
d Exanpbereddnid satuiited Rig. N9, K @artargte NBIUERE, $6rr&d fiprolth dnid andesxtpaciedr ed

. iy p : . i it te |
bi ace oMIEICAY (BRIL ) The' pEeliGart lfiis er sid Bibbrngiag anat e 10
anhydr ot@NcpRatganhe meadurivies Mified @baitica cobtmamimafford CoqupayundB9

di Sper s oneral oil) at OC. The resulting 20 cloudy solution was
heat ed gt Qod%qgoéﬁz h. Aqueous work-up to give the crude 1 7 JUL 2006 WO

03/,0518§_.¢EETIUSOZ/ 40203 -57 product which was purified by silica gel colum
to give the AegtutRi 8f Cbhipdurr®BIBBIMgENBBAMP, 1) inEtEA (23hpataospr ay
I\/B[I\/H12+56.,1; Sndthé or e p8lar tit]e .
- treated with 10% Pd-C (641mg, 0.613mmol, 1.1equiv) and was hydrogenated at 50
psi for 6 h. The catalyst was filtered 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

=
CF, _ CF,

reigy,

" CFy CF;

9

15 Step 1:
Cbz

\ T
PMBNH; o

Compound 38 ‘
AlMes, tol.
CF,
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
Ph N 0
i NH3
CAN, CH5;CN O
Compound 40
pH7 buffer
CFy
20 FaC Compound 41



conpound Exanple 36 (122ng, 66%, Electrospray M5 [ M+l] +516. 1 Exanpl e 37
NNNN NCF3 5 To a solution of Exanple 12b (200ng, O0.41mmol, qulrﬁl)V)JUiLrEUUB
anhydr owyo o6hR@k@ (1 m ) at O0C, was added trifl uoromet hangggyldsamiigzeanhydri de
(691, 0.41 mml, 1 equiv). The reaction m xture was stirred for 40 mn
before NaN3 (26.6ng, 0.41mmol, 1lequi @2'was added. The m xture was warnmed up
to RT for 2 h. 10 The solvent was renoved in vacuum The residue was
purified with prep-TLC (silica) to obtain Exanple 37 (4.5ng, 2%.

El ect r ospr ayA NBblutighldfC darpoundetenbe 1.33 nimobN eGaiNhive CHERTN St OmiflandBut OS

--C02Et_,Ph, N d 17 H .DVF 15 F3C CE3 17
(0. 30, RTEbUHRCRTRN S UFalrai o Anki caraue ARt Aty 78, S SRR e
NaH ( Zﬂ.eemivpaﬁﬂmm:" 2 .. Agqeous walteumgavae theatrudiel prododt wh;tm waact i on

St _ g T ; : .
ot B 6 oe ottt 1 Syb Cob PR #RTAIRETSI 8 0. 0san( . 0. 620mo1.
20 . 1eBfep\d.. The reaction mixture was allowed to warmto 23C and stirred
and extr act ageAnDRS WORBARGLALE 38fh Bbte priat 8B SaaMa, MAteBRRa) T e
conbi ndar Bxgamle 3% and ExanaplgadMe ysing Gompeynd ¥iliipsteagr pidompaund3dson
and concent rlﬁb&ﬁosﬁ%‘i MBYNEf 2¢80f fapaRe Mdlﬁé»%@'ag (EER fdo?érhsériﬂeir}%a gel

I t [ tit 32 . 199 55% . St 2.
corum to glé’lgctrclasprayl\%%[ O+u1r]d475.1( %r the%xamp{?e 40b %’QIOFG polar isomer).

10 Example 41
EtHN O

CF4

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

s CF3

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

@)

SNH

HN ..\‘V\""\'-O CF3 CF3
H@

%0 CF
Ph” CFy 3

25



ButOS Ph N Conpound 32 G ubbs' cat. 5 F3C To a solution of Conpound 32
(50my, 0.078mmol, 1lequiv) in anhydrous CH2Cl2 (0.8ml) under N2 wek7 dttiggs
G ubbs' wehshysio tri cycl ohexyl phosphine [1, 3- PCT/US02/40203
bis(2,4,6-trinethyl-phenyl)-4,5-di hyd:ﬁ%i m dazol - 2-yl i dene] [ benzyl i di ne]ruth
en ium(1V) dichloride (6.7ng, 0.0079mDdl, 0.lequiv). The resulting brown
solution was heated 10 at 40-45C for 2 h. The solvent was then renoved and
the residue was purified on a silica gel colum to afford the titled

ConpouristeR3:(60nmy, 63% . Electrospray M5 [Mtl]+ 502.1. Step 3: COREt
Conmpound 33 0 HCI(CI%B F3C Conmpo 34 15 To a solution of Conpound 33 (30nyg,
0. 05mml , | equi v) Y| nkg,bs‘%!hggp
HCl in di oxane (O. re ing solutign was stirred at OGrfor 4 h.
The sol vent was t %%Ggae’and he resi d’ﬂ;e'a qi'i% ' ébﬁ@ in Cl 2 and
passed through a sho®t’CH2RTB col umy The i due_of cBaNpouns 3 s taken
o '%gi cation—20" $tep 4°F3p
Conpound 34 Pd-C WO O 3)1840 - 2006 3 PCT/ US 40203 A sol ution of
Conpound 34 (30ny, 0.06mvol) i %5{%} was ,Lreat ed—n 9 +& (32ny,
0. 03mmol ) and was hydrogenated at 60 P %‘fﬁg h. The c%? Gricfas
resul ting rere dutispenSionufuactoBBonapoualen(Bdig; €Gt0mntad, 1émuingandsWiigw t hout
I)ur7t7%eggl%ngégg?%ﬁ;bpﬁo?&.§5ea-l9lv3 iﬁ”télhgﬁg (QJJO%@WJ‘@CJ%P%B‘”@U%# (52mm,
5 Nz,, a solution of KHMDS (0.5M in toluene, 558ml, 280.0mmol, 3equiv.) was added
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 NH4Cl solution. EtOAc was added
and layers were separated. The separated aqueous layer was extracted with EtOAc
Removal of solvents in vacuum followed by Biotage column chromatography [5%
EtOAc-hexane to 10% EtOAc-hexane] gave alkene Compound 42 as white solid
(40.59, 68%), Electrospray MS {M+1])” 638.1. Continuous elution gave an impure

(0.5m)) at OC was added a sol ution of 4N
di r ect | Gompotipd 3 FtEHBHN~#1)
gmésF was
filtered and washed with EtQAc. The filtrate was concentrate ﬁc) t he
dropwise at -78°C. The cooling bath was removed and the yellow mixture was
10 (2 x 500ml). The combined organic layers were dried (MgSQ,) and filtered.
cyclized product Compound 43.

12 Step 2:
PLO, EIOH O~ o
Hy (batloon) 3
RT
Compound 42 —— CbzHN-7 g
- CF;
Compound 44

A suspension of alkene Compound 42 (40.5g, 64mmol, 1equiv.) and PtO,
(1.44g, 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, 0.1equiv) 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-TsCH (cat.)
EtOH, reflux
Compound 44 ——— CPN>7 0 CF,

(70%)
Compound 45



toluene (0.2 m) was added Me3Al (2Min toluene, 0.36nl, 0.72mmol) and the
resulting mxture stirred for 30 min. A solution of Conmpound 35 (30rfoJUl 2008

0. 06l toluene (0.5nml) was added to the reacti onp@fxkstfzyi a
Syri nge&qg{go‘rlg*soultl ng solution was heated at 100C for 18 h. The reaction

m xture was then poured into saturatd#-aq. Na/K tartarate solution (10mM),
stirred for 10 mn and extracted with EtOAc (4 x 10m ). The conbi ned
organic |l ayers were washed with brine and concentrated. The residue was
subj ect ed t @-Ps@pt.ALC (42, f1®.0nminhel) hessadueldato the dthanslic sélxtioplog aB&me

El 89.1 | a 38D,
i cot r STRyUtE 44 ahgue prte Dt B et B e RN TBRSpoioe
Conpoursdl@[ﬁml«ihh@ﬁootanilto RFarkDné3ialCedpeitm&Et36  SChmmds ner8éerrypivetddn 63%) was
f
prepZ‘Lﬁ% bt %@ A 3R SrlreREO RER o BollHch wad ALBEABIENRLRIE T 10
| a@@r@fsep(anaateﬁox sapanded gnaaquaﬂwm entrax:rtedwwtieEt Bc\(EDOBY 651840
-60 St el;)g/lal, Y 2 f‘.@% ¢ CF3
Oorrpou{r?g §7 npound @@I@%} | e edg%&ée? v ?P%@%gﬁg%gﬁgng ar ggocedure as
f or wwm.a@mﬁw@@t@ ¢oiur;51|nawomat@r ddO%retherep 3: CoREt
G Ubbs he&éhe] arPeHBfhidd Compound 45 (first batch) as yellow oil. Some intermediate

and starting material were recovered as yellow oil by continuous elution with

10 [50%EtOAc-hexane]. The yellow oil was dissolved in toluene and 10mol% p-TsOH
was added. The mixture was heated to refiux for 2 h and cooled to RT. Work up
was as above and the combined enamide Compound 45 (25g, 70%) Electrospray
MS [M+1]" 564.1, was obtained as yellow oil.

Step 4:
HO

BH;.DMS, THF, rt. CFs
then NaOH, H202
Compound 45 CbzN~7 o
(74%) i T

15 Compound 46

BHi.Me2S {13.6mi, 133mmo, 3.02 equiv) was added to a solution of enamide
Compound 457(25g, 44.0rmmol, 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,O, (500ml, 30%

20 agueous). 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 (MgS0O4) and filtered. Removal of solvents
in vacuum followed by Biotage column chromatography [hexane-EtOAc, 3:1 (viv)]
gave aicohol Compound 46 as colorless oil (199, 74%), Electrospray MS [M+1]"

25 582.1.

Step 5:
(COCIl);, DMSO Q CF3
CH,Cl,, -78 °C
Compound 46  then Et;N CozN—7 o CF
—_ . 3
Q,
(80%) Compound 47

Oxalyl chloride (5.7ml, 65.3mmol, 2equiv.) was added to a solution of DMSO
(9.3ml, 131.0mmol, 4equiv.) in CH,Cl, (300m!) at -78°C under N2. The mixture was
30 stirred at -78°C for 15 min before a solution of alcohol Compound 46 (19g,



0 F3C CF3 Conpound 38 To a solution of Conmpound 37 (2.46g, 3.71 WI

| equiv) in anhydrous CH2Cl2 (50nl) under N2 was added Grubbs' cat'a )’Qlt 2006
(327ny, WO3BBAMEN, 0.l equiv). 10 The resulting brown sol uPCHVSIUE2ALat ed at
40- 45C overnight. The solvent was thegsrenoved and the residue was purified
on a silica gel colum to afford Conpound 38 (2.1g, 89% . Step 4: Cbz, Ph_
N D NHZ O NH Comound 38 <f --~ AIMe3, tol. F3C CF3 Conpound 39 15 To a

) wns 2T SR LR CRECkEED wad AREEC Thegfhdl] Wag' sl ACT87CEE |
resul ti for arfurtherd BEindridN(GRTB0228. 8mmols dequivorwas addegdo g G®lingits),

0. 82mm V)i : NS .
oy 1 ngeanEnEigdand the RuGRAES yRlFned BRT HeBGrel By ety Nt ure via
sol ut i oRatwsateddaldeCa sdalon.okaygrsiwergriepasaled and Hsaaveoynyasadrackir ed

i Nt Og satu a r AT f ' extracted
Wit Fe By RO B I300 £ AT Airfmed Eraic LBydrs e ad B | ne

. 4) . .
and  coft@meds e{%%rawm?]@f sQlvgnfgdn \)(/Q@Ulﬁﬁﬁ;fgﬁfi"é@d@b{ Biptadeac8Milm to afford
Conpoungh@iategfAiihexf&ethat @1 Biiv g2k Ketéie Contp8uRUMY 39 cORRIEE.

0. 556mmol ,, le Ln Et OH ( reated with 10% Pd-C (641 ny,

0. 613mﬂ9fl,(1ég-%[t%iji@?Cgﬂwr@éiﬁ%&%ﬁ%@éd at 50 psi for 6 h. The catal yst
was filgged: and washed with Et OAc. The residue was 10 purified by silica
gel colum to afford the l'ess pol ar isonmep anpl e 39a (54ng, 19%

El ectrospray M5 [Mrl]' S51Bef, nAREOLNE noOT M &r igquer, Exanple 39b (22ny,
8% Electrospray M5 [ Mtl] '1,15‘1:.%'1H2 msBI e and 3

Compound 47 CbzN~< o
ot CF3
10 o < g Compound 48

EtOH (150ml) was added to Chz-ketone Compound 47 (15g, 25.88mmol,
1equiv.), followed by NHy(COa3), (9.95g, 103.5mmoi, 4equiv.) and a solution of KCN
(3.4g, 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. ag. NaHCO;
(200 ml) and extracted with EtOAc (3 x 200mi). The combined organic layers were
dried over MgS0O4 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 psifor 18 h. TL.C
(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 fo 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.




H2N~~0

CF3 Conmpound 40 Conpound 40 (yield 55% was prepared using simlar ﬂ)r7

as for

cycl opropyl am ne. Step 2: Conpound 40

15 Step 1: Conpound 38 PMBNH2 Al Me3, tol. Exanple 40b H2N~o, CF3

wonposusdy 39 usi ng par a- met hoxyl benzyl am ne i n pl a®€TAfS02/40203

F3C

ok dise
0 CAN, CH3CN pH7 buffer WO 03/ 0M40

-62 1 7 JUL 2006 PCT/ US02/ 40203 A sol@ ion of Conpound 40 (1g, 1.38mol,

lequiv)

in CH3CN (10m ) and pH7 buffer (3m) was treated with amoni um

cerium( V) nitrate (2.17g, 3.96mol, 2.9equiv) at RT for 2 h. Agueous
wor k-up gave the crude productExpinglesdda and dftbed by silica gel col um
gi ve Conmpound 41 €760ng, 91 %9. 5 Step 3: ExaRpl e 40a and Exanpl e 40b were

prepared using a shmiyar procedure as for ExappNel 39a and Exanpl e 39b using

Conpound 41 i nst epad q\f Corrpo&lr_nd 39.
Exanpl e 40a (| ess ar
Exanpl e 40b (nore/!pol 1T
and Exanpl e 41b ] prcepa using a simlar. proce
and Exanpl e 38b @i ng/et ¥y n€Fy nst ead of ot hyI amjne:

[ M+1] +
[ MH1] +

10

15

20

asi.for Exanple

503.1 for the Exa
503.1 for tghearhpternda 41 b (nore pol ar i sexBmple 4tanpl e 42 Et O

A flame-dried 25ml RBF was charged with AICl; (0.01g, 0.776mmol, 4equiv).
The reaction flask was cooled to 0°C and 1M solution of LAH in Et0 (0.58ml,
0.58mmol, 3equiv) was added. The mixture was stirred at 0°C for 10 min and then
a solution of Example 43b (0.1g, 0.184mmol, 1equiv.) in dry THF (3ml) was slowly
added via cannula. The reaction mixture was stirred at 0°C for 1 h and then allowed
to warm up to RT stirred for 18 h. The reaction was then cooled to 0°C and
quenched carefully with saturated aqueous sodium potassium tartarate solution. It
was then stirred at 0°C for over 30 min. The mixture was extracted with EtOAc (2 x
200ml). The combined organic layer was dried over Na SOy, filtered and
concentrated. The crude product was purified by column chromatography on a
Biotage (1:9, MeOH:EtOACc) to afford Example 44b (0 066g, 68%), Electrospray MS
[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.

Exam le 45

*i@

Step 1:

_ KHMDS
Compound 47
PhaPCH,Br oF
3 Compound 49

25

To a suspension of (methyl)triphenylphosphonium bromide (0.37g,
1.04mmol, 3equiv) in toluene (5ml) at 0°C under Ny, a solution of KHMDS (1.73ml,
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

to

El ectrosipaw MS [ Midgs+ 475.1 for the

38a -

El EE!rospray VS
pl e 41a (1 ess polar isonmer); 15 El ectrospray I\/S



CF3 The m xture of two isonmers of Conpound 35 was separated by col ljrm

chr onmat O%QW to give pure Exanpl e 42a and Exanple 42b 20 El ectrd 206
[ MH1] + 5 3H¥8F4% he Exanpl e 42a (|l ess polar isoner); El @&W%@ﬁ“ﬁ%ﬂ3ws

[ Mt1] + 504.1 for the Exanple 42b (noregpol ar isonmer). Exanple 43a Exanple
43b NH HN~. ., ~O CF3 CF3 25 1 7 JUL 2006 WD 03/051840 PCT/ US02/ 40203 -63
Step 1. co Ol ~PPh3Br 0 KHWDS, Tol uene CF3 HO-~O- -78 C to RT (' CbzN

suspenstian e O oot hranditeoy o ol sSLRRRNFT0r BBy "Reagent
(93 59 TROnikturelwaedit@ctiedwilh EtOAoI(tn@@m!(c&()Oﬁﬁh)e cmbined cagantS@yensder 5

added @eg%af gg?&&g@%‘%ﬂ elrﬁal\gé}d;?cﬁrﬁdge%@%d aﬁ@éﬁf’%@’é’m {NP ﬁi}%‘?‘ﬁﬁﬁ t%y m xture

was wacomcr chi@matogfaphm en addiotageuidi brhexEne: BiGACK to Hﬁﬁﬂ'd£¢mmdlfltb49tl r at
23C 4 or Oflé' %h@vi h before being quenched with saturated NH4Cl sol uti on.

Et CAc ad ind | ayers were separated. The separated aqueous | ayer was
extractééEQAB_th EtOAc 10 (2 x 500m ). The conbined organic |layers were dried

(MySOH) and iyl ghi8flon o?‘?fﬂ}%?&% £P(0 ‘FQS@ 0 gﬂh&ﬁ%b\mehﬂlxgﬂ‘{‘@ﬂ/ @béfﬁ(%g

col um chrgmat ogr a c- hexane t c- hex ne] %ve al k

Conpoundt 4% ¥& a@y cfypresulfonglisnsyapats (0. %4*@@{ b8h
Cont i nupéhﬁ:n@h%ixanegﬁe/@s@@eﬁ EOPE fofY H aﬂ@ﬂwd@fwﬂhﬁbd@%e@m%ﬁherﬁ St ep 2:

i 2‘? 0 EterLﬁvgl%n(t]c:)f ghlorosulfonylisocyanate was added and the mixture was stirred 23°C
for 18 h.. The reaction mixture was diluted with E£{;0 (12mi), 10% aqueous Na,S0O3;
solution was added and pH of the reaction mixture was adjusted to 8 using 2M
aqueous KOH solution. The mixture was stirred for 1.5 h and then washed with
brine. The organic layer was dried (MgSQ,), filtered and concentrated. The crude

15 product was purified by column chromatography on a Biotage (2:1, 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

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

Ex'amples 46

0
CF3

HN o

ph” CF3

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

SN




H (balloon) 2 RT Conpound 42 CbzHN L.r3 Conmpound 44 A suspensi on of al kene
Compound 42 (40.5g, 64mmmol, lequiv.) and Pt02 (1.44qg, 6.4mol, ol eﬂﬂlmgﬁ)
in Et OWQeB080lY were sti rred under a H2 bal loon at 23C RGHUS/48203Anot her
batch of Pt02 (1.449g, 6.4mol, O0.leq gv) was added and the 20 m xture was
stirred for another 24 h at 23C. The gatal yst was filtered via a pad of
Celite. This solution of al kane Corrpound 44 was used in the next step

wi t hout further purification, 12p npound 44 Et CH,_ refl ux CszstC]—I
(cat.) (70% a/@lgspopfml@z-awhpl omogodeﬂﬁ B&126800 248580k - TSy )HpO

(2. 42gry BRAFYIRI) Jat (RS viasiaddba nm (e@%amthrfér@pé.yto owgfo ﬂBl?#ﬁ@l Conpound 44

from above and- the sol uti on was

cool edef¥VRTTABdeACHR T BIXHIER WSt fﬁlr@dsm 2 0% ébfqr&ﬂ §1l fhsﬁog'gﬁ %LIC(JBmW:ﬁd
Et OAC Qv i8R Beqbdl tercﬁteeﬂaﬁ@tﬂ%mwwa@rstm a0t fndis Ry aHe Sruaer e

ted T I t Et A 300n1
2 TRESHAMEER Se%a@p%ﬁ@v@?@‘d?wa Bt rRe it %1 The PR Removal of
_ﬁol veldyer msxmmm(mgsu,,pmr@éw aBdcnoagf entretadnTt " hehe et prodaphyab IRfifiedher -
exan ve e oun ir at ¢
ot o PP ERATRiar AN HureFraiposifa. RRREOSEIRAR o Bffof g £
conti Nﬁhzsn*ethyﬂeth&r\prmdud%@ﬁ'@%&vmWamd'wlbbgeﬁabdytel thevnixturevefdetiiresb| ved
For - 2PHOTR EL a8 4feLana i 1950 e AT Mt 4g s BPellBGl 10, LT e
ciﬁrpoamme(%and@mmmee&b &sqm Sompsuhindg. Themixturay tebtpipdudtsas
yel | oyRIduritishy foluRfiPchiématobFapty dver BiBRIYNACH, hdldire: ERIREYRAaftord 10 CozN
the less polar isomer, Example 47a, Electrospray MS [M+11" 462.1 and the more
polar isomer, Example 47b, Electrospray MS [M+1]" 462.1.

Example 48
OEt
T
HN [

e
phe ZNCF,

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
CF4

HN 5
ph” CF3

To a solution of NCbz-alcohol Compound 46 (0.118g, 0.20mmo!, 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



(74% CF3 15 Conpound 46 BH3. Me2S (13.6m, 133mo, 3.02 equiv) was added to
a solution of enam de Conpound 45-(25g, 44.Omol, lequiv.) in THE at12Z30L 2006
under Nayohhesm@gyxture was stirred at 230 for 18 h and t herr/us@lezh3over an

i ce-water bath. A solution of NaCH gg 2N) was added slowy followed by
a solution of H202 (500mM , 30% 20 aqu us) The m xture was allowed to stir
fromOC to 23C for 18 h. Layers were separ ated and the separat ed agueous

| ayer was extracted with Et20 500ml . The conbi ned organl c layers were
dried (Ggooalogsaphy ohtaeBidageRé: 6aw1e@HE Aehiosaffordl Bxamiple £81{PWER9. by

Compound 36 o RS PEFRYZeEh i%’%?%éﬁt]%?%é?riséﬂ;”ws {1 & 25 582, 1

Step 5: (COCl)2, DVMBO CH2Cl 2EXa t hen Et 3N 180%1 CF3
Compound 47 Oxal yl cImIngl de (5.7m, 65.3mml, 2eljliv.) was added to a
~solution of DMSO (9.,)3m, 131. OrmDI dequi Vv.) | 2Cl 2 (300nl) at -78C
under N2. The m xt @e Was 30 sti rred at -78C 5 mpcbefore a sol ution
of al cohol Conpound 46 (199, Fa 7 JuL 2006 WO 051840 PCT/ US02/ 40203 - 65
32. 7nmmol . lequiv.)) i 2CL2(50m ) was add em was stirred at

CH2C
-78C fora furtHéy hoan N (32nl, 228. de was added. The

cooling bath waenf erdved m xture weRh Warmed t o-RTGbefore it was
guenched with saturated NaHCO3 sol ution. Layers were separated and the

agugous was extragt, CH2Cl 2 (300rrfL X 2) g ie$i ned organi c | ayers
werg dried Ngsmigﬂ‘dﬁ flthqered Renoval of sol x-éﬁ I n vacuum f o] | owed by

Bi ot age col rﬁha @) HETNCC[W@TBP@FHQMS £0.228g, QPE5gH0el. Headiya In
Cormour@Hﬁk?lz @@mwt@"baﬁés aaubd(tﬂaﬂorc%@%ﬁ | isd hh@@@%rﬁdﬁd%&ﬁndwo 1. Step

I\‘HZe quiv). NFK‘é reagtlon mlxture was s?rrgg rgg%u& or 15 miry ané %_(!:-n coﬂcen?ra?ed
in vacuo. The residue was dissolved in CHsOH (7ml) and water (5 mi) was added.

10 The mixture was cooled to 0°C and K,CQj3 (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 (100mil)
was added io the residue and the mixture was extracted with CH2Cl, (100ml x 2).
The combined organic layers were dried (Na,SO,), 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

()

N

o 0
CF3

HN
Ph

. 0 CFy
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 (0.084ml, 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



CbzN CF3 10 \ / Conpound 48 EtCH (150m) was added to Cbz-ketone Conpound 47
(159, 25.88mmol, 1 equiv.), followed by NH4(COB)2 (9.95g, 103.5mdl7, JUL 2006
dequi v.) lution of KCN (3.4g, 51.77mrol, 2equiv. 1 lting

m xt ure ‘\ng%glﬁ‘glgﬁée)d at 58C under N2 for_ 72 h. TLC (1:1 Et giﬁg%ﬁ%

reveal ed conpl ete consunption of the st@rti ng 15 material. The reaction

m xture was cooled to RT and poured into sat. ag. NaHCG3 (200 m) and
extracted with Et OAc (3 x 200mL). The conbi ned organic |ayers were dried
over MyBtduwas eveshiidr witle dvater yOmal ) tadahé orgasic slperGbas dyiddfNap80,Fonpound

'n 1 he Mred ARG IARENE 4t I g P bdiondimdls Rl P24ha) 105 1o

Chz- hy dahichiwahyprgenatd {d ieomixtafe dhdedired poducty Evampldisisoanaé$1ibn MeOH

(220m) 9 2 e L E}@'Eﬁ s shaken
in a paLr'$}H A é%ggé@(;%' I-'l%rg?}@géﬁ reagggi’g‘ﬁﬁ(yﬁ?%r%hﬁ& b%ﬂi&ilﬁﬁ

Et O&c: hisamrfepmponszd 48. cldpmixtere ohbverprodiicte vastrurfiegdrly agumit eri al . The 25
reacti ophing i |t ] %E?Ql . Pesha, Of i i was
washed (\g\nhth tﬁ%@%%\@rr%gtﬁ%%i ¢128:§_'so utr%()n vva@ tgdcﬁtdéﬁﬁ pg{ngscft 'Fkﬂasgégtﬁ%’The
crude pEdam@le Rda anslithe mege pplardsemerdexamplodiBphy on a Bi ot age (3: 2,

Et CAc: hex) . ENRtrEBpRiy FIFPM+11V845. € b theiBehmphesk gss- pol ar spot corresponds
to the isome% Exa Ieméégl\é?) ﬂ ol\;(fr Icé‘(F)%o el[:! wo steps), Electrospray
MS [ M+1] + 516!BEIOFRE M1 S4gpbiordhe "‘}'BEB?) 48 to the isoner Exanple
43biQ(4.5 g, overall 30% over two sEgaspple 93 ectrospray MS [Mrl]+ 516.1. 1 7
JUL 2006 WD 03/051840 PCT/ US02/ 4 -6 anpl es 44a and 44b 0 v-NH HN,
CF3 Exanpl e 44a Exanple 44b A fIa@ri ed 25mL RBF was charged with AlIC13
(0.01g, O0.776mmol, 4equiv). 5 The-w®€action flask was cooled to OC and 1 M
solution of LAHin Et20 (0.58m, 0.58mmpl, 3equiv) was added. The m xture
was stirred at 0OC for 10 mn and e® a sqlution of Exanple 43b (0. 1g,
0.194mmol, lequiv.) in dry THE ) was sfowy added via cannula. The
reaction mxture was stirred at |0C for 1 nd then allowed to warmup to
RT stirred for 18 h. The reactfd Ay th ooled to OC and 10 quenched
careful ly with saturated aqueo®” sodi Ui pofassFumtartarate solution. It

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
51tb and using 1-piperidine carbonyl chloride in place of 1-pyrrolidine carbonyl

1%  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
oo
CF;
HN o
Ph” 7 CF3
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 chioride.
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).



was then stirred at OC for over 30 min. The mixture was extracted wi th Et QAc

(2 x 200m ). The conbined organic |ayer was dried over Na2SO4, fil tieh . 206

concent repadosiBe crude product was purified by col um chpowategiaghy on a

Biotage (1:9, MeOH EtQAc) to afford npl e 44b (0. 066g, 68%, Electrospray

M5 15 [M+l]' 502.1. Exanple 44a was pr'épared from Exanpl e 43a using the

procedure described for the preparation of Exanple 44b from Exanpl e 43b.

El ectrospray M5 [ M+1l]' 502.1 for the Exanple 44a. Exanple 45 0 20 Step 1:

Conpound 47 KHVDS Ph3PCH3Br CF3 c@mnﬁﬁ To a suspension of

(et hyl ) tri phenyl phosphoni um br (0. 34g 1. 04mol , 3equiv) in tol uene

(5m) at OC under N2, a solutio KHVDS (%L. 73mL, 25 0.863mmv1l, 2.5equi V)

C for , a solution of Conpound 47

(0.2g, 0.35mmwl, 1 equiv) int enen (7 s added. The m xture CF3 WD

03/ 051840 1 7 JUL 2006 PCT/ USRI/ 46207 - wdgsstirred at OC for 1.5 h and

t hen quenched with saturated NaHCO3 (150ml9. The m xture was extracted with
Co

was added. After being stirre

Et OAc (100ml x 3). The combi ned organic \dfers vere dried (MgSO4), filtered
and concentrated. The cradee@ytthict wa ified by colum chromatography

on a Bi ot ag&omRoYnd ﬁ%xaﬁe:—Et—eﬁe)—t-e@ggord
Step 2: To a sol ution of 2Cdeldgund 49 (Z Q6. 0! |, lequiv) in dry Et20
(3m) at O0C was added chl orosul f onyl ipé‘ocyana e (0. 0&5er c 0.51 (,

1.5equiv). The reaction mxture was stirred at OC for 1 ﬂmgcr’l@cﬁlae)n war nmed
to 23C. AnotQeCi; 10.186g, Vbraniol,di. 1 ehliv) aas|ddued toso2$en &BF aad redded imnd t he

. : : . ! BoSD: ey L
58 (1950 1407 Gattin mctheiack upg BokHEA ST TNRE IO A (AR FE. L o
m xt ur evamaddeq apddtie res@tingisngpemsionqawsostiradopt 231G iarct hTidenmkdture was

stirredyfomeh ddled s 14020 a‘i’@s@ﬁggﬁl %15%!,3);41@%&( 9@&&:59.)'\:@&\'59%??\2 dd“ ed

(MgS™), filtere (;ind1concentrat_ e cru roduct was puri d by
col urm 416 Biiachek Afhiorchna Asseluige of &ampRuRsHEY (4 baBg. 0.238mmol, Teqiv)

in dry THF (2.5ml) was added dropwise and the reaction mixture was stirred under
10 Npat0°C for 0.5 h. The mixture was quenched with saturated ag. NH,4Cl solution
(50ml) and extracted with EtOAc {100ml x 2). The combined organic layers were
dried (MgS0y), filtered and concentrated. The mixture was purified by column
chromatography over Biotage (4:1, hexane:Et,O) to afford the NCbz-alcohol
Compound 50 (0.115g, 80%).
15 The NCbz-alcohol Compound 50 was converted to the-desired product
Example 54 (63% vield 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,
CF4

mp 49 5 (0.196g, 98%.

HN o
ph” CF3
20

To a solution of Compound 47 (0.1g, 0.173mmol, 1equiv) in dry pyridine
~(1mi) 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, (100mi x 2). The combined organic layers were
25  dried (Na;SQ,), filtered and concentrated fo give NChz-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



to afford the crude NCbz-I|actam product (20ng) which was converted to

m xture of desired products Exanpl e 45a and 45b using a procedur ¢l Billit 0086
to the puRPAIRiId@N of Exanple 43a and Exanple 43b from Cogpawed s The

m xture of two products was separated on prep, plate (5:95 MOH EtQAc) to
afford the less-polar 20 isoner, Exanrple 45a (0.006g, 3.5% over four
steps), Electrospray MS [ M+l] + 487. 1 and the nore pol ar isoner, Exanple 45b
(0.003g, 1.79% over four steps), Electrospray M5 [ Mt1l] + 487. 1. OH Exanpl es

46 CF3 2paF*sHaNe? aﬂﬁ@g@ﬂﬁﬁé%m@ ﬂﬁxQJcWa% pUrHR célbﬁm en réfhyisi ng a

pr ocedur e m | ar reparat| on_of 3b from
Conpoun@Vef; 'Otﬂg@c@rﬁs REXENA: tlo.,.af;_fp{g ?@'gm? ﬁg E@j@& %A@p E?‘F SIBY ar
|somar)rmsg,n t ugspray MS [ Mk1l] + 448.1 for the Exanple 46b (nore pol ar

i soner) 0 anple 47 W CF3 1Z JUL .20 WD 03/,051840 PCT/ US02/ 40203 - 68
To a solution of NCbz-al cohol mé#é&h%l—&%@o apddbb 5 >15mmpl, 1equiv) in
dry DVF (3nl) at was added NaH (60%in mnetal oil, 0.017g, 0.43mol,
2equi v). The react jroiHT xture was stirred at Nor 20 nin and then CH31
(0.04nmi,” 0.645n614 3equiv) @gded and the nixture was stdfgred at 23C for 18
It The crude 5 wa ured info CH2CI 2 (100m ) rand washed . with brine (100m x
2). The organic Hh ed (MgS™®), fikgered andcentrat ed. The
crude product was pjifiedi b col um chrona .Aph oLk pt age (4:1,
hexane: Et OAc) toF&ff6rd fhe cruBfs NCbz- net hyl'et her roduct (%9ng) whi ch was
hydrzbgenat ed to the m xture of desired products Exanple 47a and 47b using a
procedure sin|ar Example pbaparati on of 10 ExanpExampde a6b Exanpl e 43b from
Conpoung48¢. The m xture of two products was purified by col um

chr omat hy over Biotage (1:4, hexane Et OAQolp afford the less polar

i soner, Exanple 47a, El ectros(ggcﬂgp }ﬂg 4 2.21 angthe nore polar

i soner, Exanple éy,)n cﬁjrﬁ:p&fosprayN Yr@fﬁpl e 48 15 Exanple 48a
and Exanpl e 48b Were prepar ed fmn‘?gn;ggurmbzm e procedure simlar
to the preparation of Exanple 47a a anpl 47b Tand 3s| ng ethyl iodide in

pl ace of nethyl iodide. Electrospray MS [ Mt 476. CohfpodntesExanpl e 48a
(I ess polar jrgomer

a sugp’ension 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 NH,Ci 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
(MgS0Oy,) and filtered. Solvents were removed in vacuum and purification by column
chromatography [hexane—EtOAc; 4:1 (viv)] gave unsaturated ester Compound 51
(9.2g, 98%) as colorless oil. Electrospray MS [M+1]"=636.1.

Step 2:
CO,Me
MeNO, O2N CF4
"Bu,NF, THF
Compound 51 Me=. o0
(50%) - CF,

20 Compound 52
A mixture of unsaturated ester Compound 51 (9.2g, 14.5mmol) and
tetrabutylammonium fluoride (145mi, 1.0M in THF) in CH3NO- were heated to reflux
for 2 h. The mixture was cooled to RT and quenched with saturated NH4C! 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 (MgS0Q,) and filtered. Solvents were removed in vacuum and purification by



20 El ectrospray Ms [ Mtl]+ 476.1 for the Exanple 48b (nore pol ar isoner)
Exanpl e 49 OAc To a sol ution of NCbz-al cohol Conpound 46 (0.118g, O0.12Ddippys
1 equi v)wionl/odrsge CH2Cl 2 (3nml) at OC was added dry pyri di n@CTIS0O2&iel3
0.325mm1, 1.6equiv), 25 followed by \e;ogetyl chloride (0.023m, 0.325mmol,

1. 6equiv). The reaction mxture was Wafned to 23C for and stirred for 18 h.
The m xture was then concentrated and purified by col um chronmat ography on

a Biotage (4:1, hexane:EtOAc) to afford the crude NCbz-acetate product
( 108ng)colia nhmamapbsé haxemeracatare c9:dde/vIbgave te ipssRRar Aseng a

proced fie @ﬁa,;‘l;g E%M@r‘rgg from
Conpouxgelghgbmzésc{r:ﬁgheéﬁg %’ﬁ'h“%ﬁ%‘#tle oh%gégn@%@gg 5184 E%%g 17
JUL 200Be nure/nosanifogsEr §% 1805 a/ceuaﬁ%ﬁj@rl@%ﬁ o RRFIFIRORY) to
afford h&gqmpﬁf-@%g(p 079q, 79% over two steps), Electrospray M5 [ M+l] "

490 1. pl es 50a and 50b NH2 NH 2 CF3 CF3 5 Exanpl e 50a Exanple 50b To a
sol étl :NCbz- al cohol Compound 46 (0.223g, 0.385mmml, 1 equiv) in CH2Cl2

(8ml) at OCAI\ﬁﬁxtaﬁﬁleﬂddm poLAIGEE. 14, ngmﬂat@cé&l)ﬁﬁﬁ@iﬂnoum 46PaUDH),

L e g S TS AL AT i B GOS0 Ena wat er

(5 m) sl&mkeadﬂad:‘ari(hydirmgenaxmwté@\@sn aaohigitt.t FheEnixtureke@OBIt¢@dIBgouUgh

and t nehadBhialte 283 BRRR wel forh6d I i dluth o BE b it ¥ EXarffnd of 2
cori@entféa ant Eﬁb\e@o@moams Wdaflbﬁg(ﬂﬁ%rh Bepasagticnby 4R using Gblral@@l &Y the

m xt ur 1t 6N | ayers
wer e dﬁl g@@?&%g% 13?’?3?%% congmrtl?r)rﬁgtgaeng rtEo 15|Saf %?%gt elgégi;alﬂ
NCbz- ¢ s%%ﬁ%an WRNERUQRS elwign g ieteme SHENtBysiaife of
desir ecga%qﬁgceﬁ@re@@apls@n@aemdpwsebsasr@!@n@ésn@mdEx@tmgpréwms o the

pr epar gM}q? %&é arrpl e 43a and Exanple 43b from Conpound 48. The m xture of
two pr S ‘purified by colum chromatography over Biotage (1:4,
hestane: Et OAc) to afford pure Exanpl eEx@mpedure Exanpl e 50b. 20

El ectrospray M5 [M+1l] " 491.1 fdd the Exanple 50a (| ess polar isoner);

e Exanple 50b (nore polar isoner)

CF3

il CF3

To a solution of ethy! prbpiolate (0.27mi, 2.69mmol) in THF (10ml) at -78°C
under Nz, t-butyliithium (1.6ml, 2.68mmol, 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 (MgSQ,) 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 guenched with saturated
NaHCO; solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (250mi x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed



Exanpl e 51 CF3 A mixture of NCbz-al cohol Conpound 46 (0.2g, 0.344mol,
lequiv.), 1,4- 25 dioxane (3nml), 1-pyrrolidine carbonyl chloride (pquﬁrzﬂﬂg
heated

0. 69mol woeemsitsyo) and dry pyridine (0.084nml, 1.03mol, 3equfusorNess
in a seal ed tube at 100C for 18 h. The reacti on mxture was coo{ed to 23C

and diluted with EtQAc (150ml). The 7% JUL 2006 WO 03/051840

PCT/ US02/ 40203 -70 m xture was washed with water (100m ) and the organic
| ayer was dried (Na2SO4), filtered and concentrated to afford the crude
NCbz- car taematre tpgoduamikipeé i ExashplehSTaanhyifitogs catartbssmit heepacatione of

or opar By FERTHE Bra A Saty Tndlineinter § 30t BARTEE 156 A% el Bl

ﬁf t wo Epraotjrlet &7 v gy 1596 dishyhitofaam. Etelmtrosatangﬁpr]veBOBﬂot age (2:3,
n r

b CEn S LV RO B BB B L

a; 5 El &xemplprafb (B34me130%5 45 vihitesoli eEMrmspeaysMS [M+0] Eﬁaaﬂe 52 /\ CF3

Exanpl e 52a and Exanpl e 52b were preﬁ%gﬁ,grﬁm Conpound 46 using the

procedure similar to that used 4 or tion of Exanple 51 a and
Exanpl e 51b and using 1-piperi carbonyl chloride in place of
1-pyrrolidine carbonyl 15 chl . Electrospray M5 [ M+1l]+ 559.1 for the
Exanpl e 52a (| ess pol ar isoner); | ectro tfﬁray M5 [ M+1] + 559.1 for the
Exanpl e 52b (nore pal ar isoner)f. anpl e~x§3 NHWVe QOA--O CF3 20 Exanpl e 53a

and Exanpl e 53b were preparedHNg npdund} 46 using the procedure simlar
to that used for the preparati of” ;a and Exanple 51b and using
met hyl i socyanate in place of 1-pyrrolildine car bonyI chl oride. Electrospray
M5 [ Mrl] + 5 @;@ﬁﬂ Clygrgpray M5
[ M1] + 505 ?%f%sgﬂrt'c’h@ i&gﬁ%ﬁoiéﬁ? Pwrﬁhdnéﬂnﬁq%%@/ 51840 -71 1 7
JUL 2095 depldyy @g@wmggnethylsnyl amide (1.1mi, 1.12mmol, 1 .OM in THF) was
10  added. The mixture was stirred at ~78°C for 1 h and CHsl (70pl, 1.12mmol) was
added. The mixture was stirred at —78°C for 1 h before quenched with saturated
NH4Cl solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (100m! x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
15 in vacuum and purification by column chromatography [hexane-ether, 3:1 (v/v)] gave
Example 58 (82mg, 78%) as colorless oil. Electrospray MS [M+1]"=530.1.

Example 59

CF,

CF,

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

W CF4
H© 0
ph” CFs CFs
Example 60a Example 60b

25



Exanmple 54 Ac rl~ HN C ~O Ph Conpound 47 CF3 Conpound 50 CeC 3 (0.186
0.5mml, 2.1 equiv) was added to a 25ml RBF and heated in 5 vacuo &fJ 8@[}{1&
for two WO ®M@ms18dbbask was cool ed to 23C under N2, dry THE (mijsoeasoeadded and
the resulting suspension was stirred 23C for 18 h. The mixture was then
cool ed to 140C and CH3Mgl (0. 159nml, 0.'476mmol, 2equiv.) was added and
stirred at OC for 1 h. A solution of Conpound 47 (0.138g, 0.238mv1, | equivVv)
in dry THE (2.5nml) was added dropwi se and the reaction m xture was stirred
under 1¥teRA:at OC for 0.5 h. The mixture was guenched with saturated aq.
NH4Cl solution (50m) and extracted with Et OALT100m x 2). The conbi ned
organic layers were dnipd,q MyE04) , filteridad @oncelfizr at ed. The m xture
was puri fadgathdurd @@l urR—chromat-ography over age ( '1 h ane %t%g) to
afford the NCbz-al cohob. 1nNCaqmutdHFO (0. IdkbkH

Compound 50 was converted to the desired P 1oL O 4 (63% yi el d over
two steps) using a procedure simlar to the prepar tion *Exanpl e 49 from
Conmpound 46._ El ectrospra VNS [ M+1] for the Exa |l e 55
NOCH3 20 CF3Iord sRIuin@f ﬁmottﬂﬁrﬂéda %)@“mf bequi'*é, Hz%d%ﬁvﬂ in dry

ggr ' ﬂ/;\ﬁaé idakq dV"?ﬁé‘f Bd dlcﬁ'ﬂﬁdﬁéfﬁl(@mg@zswg@m Z’EEQQIVQ & 1Raa b@mﬁﬂ??'e s
o g g, Cadmman.Lf AT Fudlib 8 I8 ot DR stiTsgat 25 G ol HiG

conbi nddl Thgasactidrayeteramene tién fitersd mmm)shofn pacoesiiemdsimgndentrated to

o1 Ve NRREUTHAD 020 LFE N DaclSf, IHLRBRRLRA A3 Hhs. v

pr oduct roce sinila Ex anpl e

43a andl I‘B(dlﬁﬂcwmmlndﬂ;@m@oﬁﬁmdﬁ eqlgx);wps djmlvadw@ TldEdBDmh) gk 1bhrri ed
out in a?%*r.*PCT/ La}% h 8, ggﬂ'?BSrrﬁ‘ﬁ?lR@th%%Q éHdéaCSTﬁe Feééﬂa@m&ure\was

03/ 5184 r at 40psi. The crude product was
purllf i edirgpgd %t@%gqfogﬁﬁdhaﬁgwam g. NaHCO; was added to the reaction mixture

and extracted with EtOAc (100ml x 3). The combined organic layers were dried
(NaxS0O,), 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 chromategraphy 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
(2.3m!, 4.6mmol, 10equiv) was added and the reaction mixture was stirred at 23°C
for 18 h. The mixture was diluted with EtOAc (100mi} and washed with saturated
ag. NaHCO; (100ml). The organic layer was were dried (Na;SO,), 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
[IM+1]"=546.1 and less polar isomer pure Example 60b, Electrospray MS
30 {M+1]"=546.1.




over Biotage (4:1, EtOAc: hexane) to afford Exanple 55 (0.063g, 79%,

El ectrospray M [M1l] 475.1. Exanples 56a and 56b 0 CF3 5 Exarrpl e 56a Step
11 ' (Bt @QRREGH2C2Me  Conpound 47 NaH, THF CbzN (98% BW,:J Ri‘@ JUE006
Compound 51 To a suspension of NaH (1.8 44. 5mmol , 60% i n oi %%

(200m ) at OC 10 under N2, nethyl di e?gyl phosphonoacet ate (8.2nl, 44.5mmovl)
was added. The mi xture was stirred at OC for 15 mn and a solution of ketone
Conpound 47 (8.6g, 14.8npl) in THE (50mM ) was added. The mi xture was
allowed to warmto RT and stirred fmxdmgié)eﬂore it was quenched with
saturated NHACI solution. Water amgn c were added to the m xture. Layers
wer e separated and the aqueouscHH e(\g_(Jg)rS waggextracted with Et OAc (200l x
2). The conbi ned organic Iayers i ed fl\/gSO4) and filtered. Solvents
were renoved in vacuum and purifi cat|i on | utm  chr omat ogr aphy

[ hexane- Et CAc, 4:1 (v/v)] gave ivh upat ter Conpound 51 (9.2g, 98% as
col orl ess oi I. El ectrospray Ms P 1]/ T ep 2: McNO2 02N CO2Me " Bu4NF,
THE Conpound 51 CbhzN CF3 (50% 1 ~-CF3 20 " " Conpound 52 A m xture of

unsat ur at ed Eshaip l&mmu@?g g;lar(ea flem aﬂarﬁmhzam ﬂﬁp@metjw@mmmmm

fluoridg (14 heate reflux for h. The
m xt ur eﬁ\fkgeeafﬁt@(f‘ ‘8\)% %g &h@rﬂ?ﬁg%f 'UPQFQG PusHIq % UZUO%t er
and 5et Galcamerania do.ain irD‘I Hhdioname Lineplatape CHiMH escletiom {2Mdnaitdf-Y. he 25
aqueous | ayeg L .ELOAC (X2). The conbi ned organic | ayers
were dried Wg%? Zhd gflJf‘glr‘e “'Sol vents were renoved in vacuum and
purification by Example 62

NH2

25

HoN, L
1. Boc,0, CH,Cly 2T =0 CFs3
Compound 43a -
2.1Maq. LIOH, THE ~ HN_ -~

PR” CF3

Step 1:

Compound 54

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 Jss
THF, sat. NaHCO, Compoun
15

To a mixture of Compound 54 (0. 59, 1.02mmol, 1equiv) in THF (30mi) was
added sat. aq. NaHCOQ; 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 (20mi) was added and the resulting mixture
20  was extracted with EtOAc (100mil x 3). The combined organic layers were dried
(NazSQ,), filtered and concentrated to give crude Compound 55 (0.93g) which was
used in the next reaction without further purification. |




O WD 03/051840 -73 1 7 JUL 2006 PCT/ US02/ 40203 col umm chronat ogr ap hi

[ hexane-acetone, 9:1 (v/v)] gave the less polar alkene (4.1g, 45%1 AdUL 2006
col or | esgo@shsissont i nuous elution with the sane sol vent sREST/EMGENG the
nore pol ar nitroester Conpound 52 (5.% ? 509 as colorless oil. Electrospray
M5 [ M+ij +=670.1. 5 Step 3: A m xture of Conpound 52 (5.1 g, 7.32mmol), a
catal ytic anobunt of Pd(OH)2 (20% on carbon) and a catal ytic anount of Raney
N (50%,sl grry in water) were shaken in a Parr hydrogenator at 50 psi

over ni he m xture was filtered through a pad of Celite and sol vents

welre lrermvea“dasmmuurﬁftcbm‘;wrmﬂs X0.93¢g 5 ogaljgv(mﬂsplmqlm/}ﬁﬁasraf@ziﬁbm@s
colorless o on
[hexanéﬂv-qs %ﬁ%ﬁ@}%ﬁw ‘I/'?(‘b W%a@gq?%{igﬂﬁéﬂeﬁj ¥E’gﬁ§5 Eﬁ? %%@O};{s white
foam 1BEBequtiv)oshitery VEin N SM-sdldfiod .of Gemtionigoinst ,dtdib xamme (B3 t. Emlhe sane -
I oi
2 edtr dSor il PR el B48e0 S s o BIATE Sid B 8] f B Ay TR
pr opi oI1§tha (bezeaﬂilomn‘ﬁgmﬁm}amweﬁﬁﬁedmtﬁ yater (4 28ml) amd extragted Wlth
ves 51028 (P e (i drothic Py BRONSIF LR AR, (g S ©
0. 90MTEPNCEMTrFtag. (TmWJ\ﬂ@sor@au@bwwmnﬁﬁsdthw@lmsl drprateg@Phy TBErf or 1 h,
then eqsragBed: w:89 EQW@DH E8SACYW QﬁoW@BE&-@?ﬁ:dWﬁcﬁWd?s@o%@ iAl xture.
La ers vverrg arate O,QqLi_ extr%:te w th Et QAc (200nt
Q) C‘I"I"Ré*'%b EOS r%’c\/\&r@ 5%3@51} SRR @EHre Sol vent s
\[Aﬁre wmwgﬂne@tdagﬁwmnarghrwiofﬂmt TR rbﬁcﬁ@mlrm mm@mreﬁgw W|tl"|t .
exane- a.co S i s dissolved in
G g 2% Nattope £ Tatrbarc fEd RERRRRPEId 0Bk PR sReenlBiaise The
m xt ur semaeateﬂa(&md (MamPgr filtereyddrabeoadcentraded 43 hpscrude@mdgd:ttwasr he m xture
fil t uumto
vas 11 BLBES S SHAR iRl ol aiidgathysn! BasHa-cam e e LT
of 19p-T @ﬁre@@rq@dré&xammerﬁ&wr1§gvxé§°/m@~a¢rthoe@atap@ﬁ.l iectiospraydi.  After
bei ng ¢Q QH&%@QRT the m xture was quenched with saturated NaHCO3
sol ution ter and Et OAc were added to the m xture. Layers were separated
and the aqueous |ayer was extract &Xample € oac (250m x 2). The conbi ned

organic | ayers were dried (I\/gsynd filtered. Solvents were renoved WO

03/051840 -74 1 7 JUL 2005 o
NH,

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

Oﬁ>LNH2
L

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 propiony! chloride.

.Electrospray MS [M+1]"=574.1.



PCT/ US02/ 40203 in vacuumto give a m xture of Exanple 57a and 57b as

colorless oil. Separation by colum chromatography [hexane-ether, 1: 2V /39). D006

gave they) @par mnor isomer Exanple 57a (67ngy, 15% am

El ectrospr aﬁ?\/g fJI\/Hrl] +=502.1. Continuous elution with theﬁ‘zréﬂrrgeuzys@%}gnt

system gave the nore polar major isom@B-5 Exanple 57b (134ng, 30% as white

solid. Electrospray M5 [ Mt1l] +=502. 1. Exanple 58 CF3 To a sol ution of

Exanpl e 57a (112ng, 0.22mmol) in THE (5m) at -78C wunder N2, lithium

bi s(trimethylsilyl)amde (1.1 m, E“Xéfagl?ébﬁ 1.OMin THF) was 10 added. The

m xture was stirred at -78C for Iodi ant 1 (701, 1.12mmol) was added. The

m xture was stirred at -78C for 1) h before quenched with saturated NH4Cl

solution. Water and Et CAc wer &=gdd to the m xture. Layers were separated

and the aqueous | ayer was extr teq\\k’nth Et OAc (100m x 2). The conbi ned

organic layers were dried (MgS A fi | €6Bed. Sol vents were renoved 15 in

vacuum and purification by colu ogl aphy [ hexane-ether, 3:1 (v/v)] _

gave Exanple 58 (92ng, 78% asN I. El ectrospray M5 [ M+1] +=530. 1.
S :?m Exanpl e 57b-in a manner

simlar to 20 that used to prepare Exhnple 58 tfrom Exanpl e 57a.

El ectr(§ y M5 [ M1l ]+=530.1. Exanples 60a and 60b HNC Exanpl e 60a CF3

Exanpl CF3 25 WD 03/051840 - 75 Step deqggrpound 48 1. Boc20, G242 2.
1 Mag. LiOH THE 17 J U L 2006 PCT/ USO2 ﬁ8 3 Conpound 53 CF3 To a
sol ution of Conpound 48 (c9 5g, 0. 77muyg I_c[]m v) in CH2CI 2 (30m)

O/\r( HN “‘“*O
O

i-ProEtN, CHZCIg

Example 62

Compound 56

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 Examgie 66
. ~ /,O
/S
\""‘--.O

_ Example 66 was prepared from Example 62 using the procedure similar to
the ;pfeparation of Example 14 from Example 13 and using CH3S0O,Cl in place of
propionyl chloride.

20 Electrospray MS [M+1]'=568.1 for the Example 66.



was added di tert-butyl dicarbonate (0.37g, 1.69mmmol, 2.2equiv) followed by
DVAP 5 (0.035g, 0.286mmol, 0.37equiv) and the reaction nmixture was &7iJUt s
at 23C fwodbRsisao The reaction mixture was then filtered porasgiu@eshort pad
of silica using (1:1 hexane: Et OAc) angd concentrated in vacuo to afford

di Boc- hydantoin (0.59g, 90% . The di Bob-hydantoin (0.59g, 0. 7nmmol, |equiv)
was dissolved in THE (30nl) and 1M aqgq. LIOH solution (5.56m, 5.56mmol,
8equi v) was added. The reaction mxture was 10 stirred at 23C for 18 h.
Saturated ag. NaHCO3 was added toEx@mpleftion nixture and extracted with
Et OAc (100m x 3). The conbi @%;rogani c layers were dried (Na2SO4),
filtered and concentrated to gryFcyyde Conpound 53 (0.52g) which was used
in the next reaction without fQpfhet purification. Step 2: 15 To a mixture
of crude Compound 53 (0.52g) in Td¥ne (Brl) and THE (2ml) at OC was
added acetyl chloride (0.072nmil, (1 |, 2equi v) and the reaction mxture
was warmed to 23C and stirred #ok Cﬂ reaction m xture was then
concentrated and purified by cannm T at00raphy over Bi otage (5:95,

MeOH: Et OAc) to afford a yellow oil of acel yated product (0.31g, 0.456mmol,

20 lequiv.) i ' i T : ' i H2 in
THE (2. 3 E*%%W“%bﬁ%gv "ﬁ?%‘?&é‘ﬁ’%ﬁﬂﬁﬂi@ﬁ%ﬁ% St 2

sti rr ethaprepacatignel Exampledd fiowExamale 18ibuiusingFydorioassulieddn ) and
wasged cHickReSA I 6hropbnyNehicRBe( F8MdspriYMOTURI'eS0ayer was were dried
(Na2SO™4), filtered and concentrai ed to %: ve crude NCbz-am de which was

hydr ogenated to afford the 25 m x i soners Exanpl e 60a and 60b
using a procedure simlar toFﬁ'gg’/opwﬁ aration of Exanple 43a and Exanpl e 43b
from Conmpound 48. The rrixture%_f' t products was separated on HPLC

" Chi ral Pak AD col um" using (1: (51 STHA: ife) to afford the nore polar

i sonmer pure Exanple 60a, Electraosprjay Ms | ] +=546. 1 and | ess pol ar isoner
pure Exanpl e 60b, El ectrosprayNs, 546.1. WD 03/051840 -76 Exanple
61 H2N AcHM, , ~O CF3 CF3 Exampi
procedure simlar to - the preparationtof Exanples 60a and 60b from Conpound

48, but usi Examiel 68 (a8 prép@rfeoaﬁﬂaﬁmfa&%é%’Qidl;,irﬂ\%ﬂféjﬂn@&%ﬂﬁ)e sitiplrage of
CH3NH2 sol uti on,(ZI\/H_:_n THF) . gectéospreg P, ASJ Mi+1J+=532. 1. Exar’rPI e 62 NH2
HoN. L ihe pieparation of Example 14 from Example 13 but using trifluoromethanesutionic
10 anhydride in place of propionyt chioride.
Electrospray MS [M+1]"=622.1 for the Examnle 68.

Example 69

CF;

Example 69 was prepared from Example 62 using the procedure simitar 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

HQN/,'

HN
Ph

OH
CFy HiNg & CR
H© 0
"f,/o CF3 Ph or” CF3

20 Example 70a Example 70b



CF3 Step 1: Conpound 43a 10 PCT/US0214020 7 JUL 2006 Conpound 54 was
prepared from Exanple 43a using the procedure sinmilar to the prepafdtli @66 of
Compound_ 53 fr Conmpound 48. Conpound 54 was used in th e tion

wit hout MRS ?JTBUI‘I fication. Step 2: ympound 54 Boc20 Corrpoungfg@gﬁ THF,
sat. NaHCO3 To a mixture of Conpound 52°(0.5g, 1.02mmmol, lequiv) in THE
(30m) was added sat. ag. NaHCO3 fol | owed by di terf-butyl di car bonat e
(0.58g, 2.65mml, 2.6equiv). The reaction mxture was stirred at 23C for 18
h. The 8f881lre was cooled to OC and 10% a(c)] citric acid (20nml) was added
and the resulting mxture 20 was extracted MPth Et OAc (100m x 3). The

conbi ned organic | ayers vve,rN%quir,{,ed Be o fi IFer ed and concentrated to
gi ve crude Conmompdur‘&653( ch wa sed it he mombotimideti on W t hout
further purifidcation. WO O03Lée1810 - FPzN, 6 PCT/ US02/ 40203 Step 3:
To a solution of Conpound B&H 0. 93g, 1pB7mmoIN" Ted in CH2CI 2 (15m ) was
added DI EA(O.83m , 4.72mmol, 3equiv) foll ovved by PyBCP (1.23g, 2.4mol, .

1. 3equi v) . Afrb%rmibéuf@@fce $d B3I @8, 9f520amRN Reduiv)ltdaghe4BIf a(a31h5ml, 5

o A s bk IRl e 1™ 22

ext riact 27.6mrhbl, SEHQW; ahaQﬂ@iresulﬁhg anﬁrotr:mbs Refredrag @ICAdol 3panin. Wﬁﬁ@ dried

(Na2so4), f.il ter and ,concentr e Cl duct .was purified by

Col urm ACRROHELBIS TED SHlrigleq and o a5ea BN Pl b 1 of
NBoc- anpwaer EWotage (\mﬁ; hsbmrd DA c NtoldgivEidthpohdni’ (hBd, 46W)ed to OC. TFA
(6m) vas. ded and the reaction mxture was warned to 23C and stirred for
2 h. T tion was quenched cgrefully with sat. ag. NaHCO3 (100n1) and
diluted with CH2CI 2 (100nml). The Q»L@anl c layer was sepapgted, dried
(Na2St™4), filtered and concentr ainged he c&yde pr q;ydq;tl pUI’de ed by

col umm chr omat ogr aphyChisgBr Bi ot a MeOH affor[d’the 15
desi red priogwetrdsStampie 62 (0. & %o : hree %bg s)] Ele spray Ms

7 7, O
PR PR’ CF,

a%

Compound 58 Compound 59
10 To a mixture of Compound 57 (1g, 1.35mmo!, 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. NaHCO; (100ml) and extracted with EtOAc (200ml). The organic
15 layer was separated, dried (Na>S0O.), 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 TFFA using the procedure described in
20 the preparation of Example 62. The resulting NCbz-aminoalcoho! 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, IPAthexane) 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.

+



[ MF1] +=490. 1. Exanpl e 63 CF3 Exanple 63 was prepared from Exanpl e j @i @%
the procedure simlar to 70 the preparation of Exanple 14 from Ex
and usi nWx8pdBPopyl acid chloride in place of propionyl PERGPHAE%Nd al so
using DI EA (1.3equiv). Electrospray ¥ M+1] +=558.1. Exanple 64 CF3 25
Exanpl e 64 was prepared from Exanpl e 62 using the procedure simlar to the
preparation of Exanple 14 from Exanple 13 and using t-butyl chloride in
pl ace of propionyl chloride. . El Examer7dy M5 [ M+1]'=574.1. 1 7 JUL 2006
WO 03/ 051840 PCT/ US02/ 40203 - 78 Exanple 65 OH CF3 Step-1: Exanple 62 0
CIAQ Oi-Pr2EtN, CH2Cl 2 CF3 Cor?}ocmd 56 5 Conpound 56 was prepared from
Exanpl e 62 using the procedureHSinmd-ar tagrihe preparation of Exanple 14
from Exanpl e 13 but using aceto chloride in place of propionyl
chl oride. The crude Conpound wasg used the next reaction wthout
further purification. Step 2: Theocrude Aonmpound 56 was di ssol ved in MeCH
(5m ), KHCOB (3equiv) was addEB and the reactfon nixture was stirred at 23C
for 18 h. The reaction . m xture was concentrated and purified by colum
chr omat ogr apBgmpasmdis8ivwas hydyenatedvisCrintixiore of destued pradydaie Pty
pr oduct 7 Fx3ABHA bin G eoELaRFALMYEr t6 Mid preiizR4for of ERaRiARRI2 059 43b
5 from Compound 48. The mixture of two products was purified by column

chromatography over Biotage (1:1, hexane:EtOAc) to afford pure less polar isomer

Example 71a, Electrospray MS [M+1]" 531.1 and pure more polar isomer Example

71b, Electrospray MS [M+1]" 531.1.

Examples 72a and 72b

0] OH
HN,, CFy HNG o CFy
HN H©
% O pr” O CF
Ph CF, 3
10
Example 72a : Example 72b
Step 1: :
e o
Compound 53 -2l
CFy

Compound 60
To a solution of crude Compound 53 (19g) in CH;CI, (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, (1.26g, 0.058mol)
was added in small portions. The mixture was stirred at RT for 18 h before

20



O SNH NLZHNPh" " Tv CF3 Exanpl e 66 was prepared from Exarrpl1e Qﬁ ?@'ﬁng
the procedure simlar to the preparation of Exanple 14 from Exarrplé‘ '3 d

usi ng Cg%@@%%lslm pl ace of propionyl chloride. 20 El ectrpspuayz/Eo3
[ MH1] += . or the Exanple 66. WD 0_%’&051840 _79_ Exanple 67 S O NH2

OHN1,.,~0 CF3 1 7 JUL 2006 PCT/US02/ 40203 Exanple 67 was prepared from
Exanpl e 62 using the procedure simlar to the preparation of Exanple 14

f Ex | e. 13 hut ' I f I i de T I f

br op! o HeRERITGr vils salkralich BEBPESORRY M PRl EOMR S Adtel B3Be" o o

NH2 gl‘m:xturg. L?ﬁ%@%@m@@a%ﬁmaqmmﬁam&rmﬂrﬁﬁw w:mleIﬁMcng Ehe
roce i 4 . u

Esi ng 'ttﬁ |89 ?u@r oﬁ{eet ﬁ‘%ﬁ‘é’i’ﬁ?ﬁ? §|r:ﬁea21% %&eﬁ?nw%g% Eﬁgﬂ%p%@géﬁ%gﬁ%gﬁﬁ%ﬁtﬁl oride.

El ect r ovgreaguyeiNm Macuep? and foorificakorEkyepluns ghromatogsphw exar®-Exanpl e 69

f I | t h o | @t 5th
br oBar S op%e 4 U CRR Goftodinid 1 (2.0, B2 26 B el B litd Rt i 'or i de in
pl ace ae€propi onyl chloride. Electrospray MS [ Mrl] +=595.1 for the Exanple

69. OH OH Bxagmleshidide 9n08.048F%!) was added to a solution of DMSO (6.8ml,

0.096) in CHCl; (300mi) at —78°C under N,. The mixture was stirred at —78°C for
15 min before a solution of Compound 61 (8.5g, 0.012mol) in CH2Cl; (100ml) was

10 added. The mixture was stirred at —78°C for a further 1 h and Et3N (23.5mli) was
added. The cooling bath was removed and the mixture was warmed to RT before it
was queniched with saturated NaHCO; solution. Layers were separated and the
aqueous was extracted with CH,Cl, (150m! x 2). The combined organic layers were
dried (MgSQ,) and filtered. Removal of solvents in vacuum gave an aldehyde as

15 yellow oil. To a mixture of NaH (1.44g, 0.036mol) in THF at 0°C, methy!
diethylphosphonoacetate (6.6mi, 0.036mol) was added. The mixture was stirred at
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,;C! 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 (MgSQO,) 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 {1.28g, 10% on carbon) was

25 added. The mixture was shaken under H; (50 psi) for 2 days. Catalytic amount of
Pd(OH). (20% on carbon) was then added to the mixture and the mixture was again
shaken under Hz (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 CH2Clz (200mi) and TFA (8.9mi, 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
NaHCO; solution. 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 (MgS0,) and filtered. Solvents were removed
in vacuum to give a yellow oil. The oil was dissolved in CH30H (50ml) and a

35 catalytic amount of K;CO3 (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



CF3 20 Exanple 70a Exanple 70b WD 03/051840 Step 1: -80 OV BocHN CEF3 17 J
U L 2006 PCT/US02/ 40203 Conpound 53 1 1 Conpound 57 TMSCH2N2 t ol uehd, JULNBEBH
CbzN Phiw'0s4%40' CF 3 To a mi xture of Conpound 53 (49, 5.B2rHsi240rEquiv),

tol uene (46nl) and MeCOH (18m ) at 0C88as added TMSCH2N2 (2M solution in
hexane, 13.8m, 5 27.6mmol, 5equiv) and the resulting solution was stirred
at 0OC for 30 min. The reaction mxture was then concentrated and purified

b | ' L ; ' d
57 (1. ?@@%W@ﬁﬂ&‘g@%@%ﬁw? e i T L il Sl
57 (1g,(2BxS8eprveralyaswhitsmfoany. Baparatiom by BPLGesiRgsChiriedl @H3MBr (1 M

| Ut i Qe : ool i t]
Sol ut 3&?’&%"“*@?&?@*@?@%-8%%’573@??%*%%%8%@??’5"é"r#';"; B RaiEe T2 P e
to 23CVéhte toam.r Elpatispiay MS a1l gali ilo L oRiNURKSRIHESN WithHhe f3iP&t ed aq.
NaHEO3 Wmsyst@w@%%é HIRE hsteWdldr mirNGsdRePEkhmPIBe 2 gabriesd diayer was

separated, dried SO4),_fi)Jtered and concentrated. The m xture was
purifie ?B@Q%ﬁiﬁ r'"ﬁr‘)a‘tf’gér phy over Biotage (2:1, hexane:EtOAc) to give
more polar Conpound 58 (0.52Bxahfles 3 bads 3wl ar Conpound 59 (0. 31g,
34% . Step 3: %mound 59 was deprotected widh TFA using the procedure
described in 20 t§h_eopreparation of Exanpl e 6$*.~d'he resul ting

NCbz- am noal cohoj;ycoypound was hydrogenatediNo pfford gpe m xture of two

i somers Exanpl e 70%Jand 70b Chis| ng a procedure~sjmlar fo the preparation of
Exanpl es 43a and @A3b]from ound 48. The g]ixt re ofr"two products was
separ at ed on HPLHN ¢ iéal col um" usi A1.9, exane) to afford
| ess pol ar i someph’EXanp , “g#,ectrospray N CF;
Example 73a Example 73b |
10 To a solution of Compound 61 (3g, 4.22mmol, tequiv) in DMF (60ml) at 0°C

was added NaH (60% in mineral oil, 0.122g, 5.07mmol, 1.2equiv) and the mixture
was allowed to warm to 23°C and stirred for 45 min. The reaction was quenched
with water (100mi) and extracted with EtOAc (100ml x 3). The combined organic
layers were dried (MgSQ,), filtered and concentrated. The crude product purified by
15  column chromatography over Biotage (2:1, hexane:EtQAc) 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, lPA:h'exane) 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

0
0
HN CF3
HN o
PR” CF,

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. NaHCO; (150ml)
and diluted with CH,Cl, (100ml). The organic layer was separated, dried (Naz;S0,),
filtered and concentrated to give crude amino-alcohol product (1.4g, 97%). The



25 505.1, and nore polar isonmer Exanple 70b, Electrospray Ms [ M+1l]+ 505.1. 1
7 JUL 2006 WO 03/031840 PCT/US02/40203 -81 HN Ph" "- Y - -CF3 Corrp’ppr]qL%G
was hydr%%ﬁ) f‘sq to a m xture of desired products Exanple czfq 71

using a proceaure simlar to the prepa ‘ﬁtlon of Exanpl es Iga an 43% 5 from
Conpound 48. The nixture of two products was purified by colum

chromat ography over Biotage (1:1, hexane:EtOAc) to afford pure |ess poI ar

o oiosal s da 0 T A R bed i b B A oS B
72a St e rhinefQNIQONORSS (E83nPphe!, 7128@53\/ Twiap leiigen €T i edb dlioNEhixtéigawbg CbzN
o el o OB KoL R AR 20 Lo 1"
tri phosga@qu(vlﬁm&%%ddbd)éﬁmhé reé’dt@nrmmtmrea:vmstns‘edrfoed S, Rhefreacti8nh and
v g SR R s b ey e YBH B LR AR siptecuum o
wi t hout ( Z(lﬁhmlhefh(pmrgémcaaymas Separated Girigrb (el 380, ) 2 6ilteneBHhd THE BocHN 0 C
to RT CozNHratdd ”ﬁﬂg@ugé product was purified by column chromatography over

Biotage (2:3, hexane:EtOAc) to give the product (0.1g, 32%) which was

hydrogenated to afford the mixture of two isomers Example 74a and 74b using a

10 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 pure Example 74a, Electrospray MS [M+1]* 517.1, and

pure Example 74b, Electrospray MS M+1]" 517.1.

Example 75
OY\NH
HN
HN o
Ph”
15
Step 1:
' NH,
O OM

1. PyBOP, i-Pr,EN,

' e
AN O
HOOC™ "NHBoc
Compound 57 -~ Compound 62
2. TFA, CH,Cl, CbzN 0

Compound 57 was converted to Compound 62 (72% yield over two steps)
using the PyBOP coupiling 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 Et3N (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




To the crude Conpound 60 in THE (200m) at OC, LiBH4 (1.26g, 0.058nol was
added in small portions. The m xture was stirred at RT for 18 h bef dri)L\ARfb
03/ 05184 o BAsig4¥ JUL 2006 PCT/ US02/ 40203 quenchi ng wi t hpsatusozateds NHACI
solution. Water and Et OAc were added t®5the mxture. Layers were separated
and the aqueous | ayer was extracted with EtOAc (100 x 2). The conbi ned
organic layers vvere dried (MgSX4) and filtered. Solvents were renoved in

vacuum ggd i "y %r?é%ob%%lc%maﬁQéﬁgﬁé’tﬁgrﬁpﬁwLU’*@‘fﬂ@Pékﬁw&lunﬂa1 (v/v)]

gave Corrpoun overa oam t ep

chl or i d&sing.(2if5, | Admm@ t%é‘oaija\éf@ legs ROk inPGh Earanmrisd 33 ( Qaﬂgg St 096)
in C'f}?b@e&t%%t% t tEIec?tf%% ng EPAM cumxahlaen%\@s élbtfébﬁﬁ’emzrggar?%%tn o;

m n be ution o | vvas
10 added5bTioed %,xwz@mwgﬁtwﬁd lﬁctfgﬁpé%‘f/&% ?T?E{%Q | h and Et3N
(23.%ml) was added. The cool ipgakplds 68 aed@epd and the m xture was war nmed
to RT before it was guenched Wih saturated NaH solution. Layers were
separated and the eous was extracted with CH2CI 2 (150m x 2). The

conbi ned organic |la were dried (MgSO4) and. ered. Renoval of
solvents in vacuum lave an alikehyde as 15 yellow oil. T&Fg m xture of NaH
(1.44g, 0.036npl) (TnYHE at_QC, nethyl diethylphosphonoacetate (6. 6nil,

0. 036npl ) was adeied. re was stirredqygt JOC fo mn and a

sol ution of al dehyd®. i i) was added, h,eO cbath was renoved
and the m xture was stir ed at RMfor 1 h. The react{on was  %uenched with
saturated NH4Cl so utlon E\g\&lter and Et CAc were algg w@i 5 e 20 m xture.
Layers were separ RIRI TPRe aqueous | ayer was 488 th Etoac (200m

)é |2) tThe combimipdund@ﬂnQBQG&S@,yMsmémlméqmq wa@ﬁgﬁbogméted usingreed. )
ol vent s _wer,e 11D, cuu an if mat ogr,
Chenane DESRES SITJo o FRSHAANANSE Banknfed 4 flaRY 4P R CObEB AR W8P
di stHdl vadditime hizidenboSdpyodhrad 2.86@) ahygttreatadovitit ChiNphl(RRbsalntig¢riir8g, 10%
b for 2

oo e o inadRa byl e TRENSRHINER AR (9B Bgh), 107 2

m xturecaﬁ@ﬁtfﬁe%%ﬁmlﬁlfmsb}ag@mmﬂ ehrakeatograitty overotagsi (1:9.0r 5 h. The
mxturem@tbsa\ %ﬁ wym@%.ﬂ%@a@t% |§§||n'e§' nﬁ;mwaﬁé 768! erqemoved in

vacuumtq %I ve f oam oam was i ssolved in CHCI 2 (200ml)
and TFAMEUEE@f %WW@%S%@W@& %é'PnHQtGhé!aWa‘ﬂﬂ‘é@ Qlymnelsing $or 18

h a8l WA peRhes) @af&ﬁdh@é@p@larnsdm@r Eﬁﬂﬁfp’clblm Bredthosprbyvg gd+1 NaHCCB
solutio \\at er, and Et

OAc m xt ure separ at ed
and theggadeéﬂg WB%PO%éSO&?fr%E?@&?%t’Bﬁ %feé&PSPQ%MSLWﬂ]S %e conbi ned
organic |layers were dried (MpSOH) EmdripletZred. Sol vents were renoved in
vacuumto give a yellow oil. The o8H, was dissolved in CH3OH (50nl) and a

~ NHz

Hb\\o
j/@\ FS

Example 62 (0.07g, 0.133mmol, 1equiv) was dissolved in CH>Clz (3m!) 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. NaHCO;
(100ml) and extracted with EtOAc (200ml). The organic layer was separated, dried
(Na2S0y), filtered and concentrated. The mixture was purified by column




35 catal ytic amount of K2CO3 (166ng, 0.0012nol) was added] 7THE 2086xt ure was
heated at 60C for 2 h. After being cooled to RT, the mxture was filtered

t hr ough d silica and solvents were renoved in vacyspuddyfbigscation
by col DRo ARl 506D 057 051040 RGT/ US02/ 10203 -83 chronat ogr aphy

(Et OAc) gave the mixture of two isomers Exanple 72a and 72b (2.3g, 38%
overall) as white foam Separation by HPLC using Chiralcel OD

[ hexane-i sopropanol, 955 (v/v)] 2_| ess, pol.ar jor i r..Exanpl e
72a as CHERMALOYGRRAY %&‘@@Q&éb-%ﬁﬁbﬁ%@g@ 0 Gi¥s FXARBIRS Bl G0%n wi t h
t he sar@%),ﬂbuwgp@yswgwaqéwﬁﬂ_mre pol ar m nor isomer Exanple 72b as
colorless oil. Electrospray M EI\/&# +!:5:_|);Ei 1. Eﬁ&pl es 73a and 73b CF3 CF3
CF3 Exanpl e 73a Exanple 73b &&BT Xam sz el hpound 61 (3g, 4.22mol,
l equiv) in DMF (60m) at O s added NaH (68}?% mneral oil, 0.122g,

5.07mmmol , 1.2equiv) and the\m xture was allowgd to warmto 23C and stirred
for 45 mn. The reaction was quenched wth water (100m ) and extracted with
Et OAc (100m x 3). The ined organic |@yens were dried (MgSO4), filtered
and concentrated. The cr de}ipmoduct urified b col umm chr omat ogr aphy
over Biotage (2:1, hexah®! esi red CHar oduct whi ch was

c) to 3akfordHW
hydr ogenated to afford th I Xture two isdner$ Exa 73a and 73b using
Lepa pf Ex ‘es A3 d 43b from
two pkoducts®was sdpdfatEd on $PLC " Chiral Pak

a procedure simlar to tH&N

Compound 48. The m xture

AD colum" using (5:95, IPA hexane) to afford piyre | ess polar isoner 20
Exanpl e 73a and nore pol ar—soner Exanple 73 El ectrospray M5 [ Mtl] +=503. 1
for Exanple 73a. El ectrospr [ MF1] ' =503. 1 for Ex 73b. Exanple 74
O MAN CF3 CF3 25 Corrpmﬁ?ff"ﬁ?ﬁ%/lg%8g, 2. 36mml , @mmvﬂh@ di ssol ved in
CH2Cl Z $te@m:), TFA (5.46nl, 70.9mol, 30equiv) was added and the reaction
m xture was stirred at 23C for 2.5 h. The rea®H on was quenched carefully

with sat. ag. NaHCO3 (150ml) and diluted with, CH2Cl2 (100m ). The organic
| ayer was separated, dried (Na2SO4), filber and concentrated to give

crude am no-al cohol product (1,.40p497%. T 3/ 051840
Br/l\’% HN 8 CF,
Compound 48 -
K,COy ,DMF CbzN
CF3

Compound 63
In a flame dry 15ml RBF Compound 48 (0.25g, 0.385mmo!, 1equii/) in DMF
(1ml) was added to K2CO3 (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 H20, diluted with EtOAc and
washed with brine. The organic layer was combined and dried over Na,S0,, filtered
and concentrated. The reaction mixiure 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, 0.36mmpol, 1equiv) in anhydrous
- MeOH was added (5.5ml) 20% Pd{OH)./C (0.08g). The reaction mixture was
20 purged with N» followed by M, 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%).



-84 1 7 JUL 2006 PCT/US02/ 40203 product (0.32g, 0.524mmol, |equiv) was
dissolved in dry THE (10m ) and NaH (60% in mneral oil, O. 0259,1(?.5@)@%I ,
1. 2equi v.) was_added. The reaction m xture was stirred a;t/%@[g fPr m-n- and
then et hyVOPIPthcet ate (0.062m, 0.576mvol, 1.1 equiv) PdEH%nd t he
reaction mixture was stirred for 2.5 W87-The reaction 5 was quenched
carefully with sat. ag. NaHCO3 (100m ) and diluted with EtOAc (200m ). The
organi c | ayer was separated, dried (Na2SO4), filtered and concentrated. The
crude producElewmmspray MSEiMb]” &60uhfordixamplet8a fless potar is@net)age (2: 3,

hexane: Et OAC),.t Y ' . ogenated to
afford the nﬁﬁcg'}ogbg% Mm%lwéﬁdmﬁg'@%#p%emgg?%%%i% p\gge;ﬁr%%&ﬁg@o procedure
similar to the preparation of Examples/393anghiBl3b from Conpound 48. The

m xture of two product s‘%% separated on HPLC.* Chiral Cel OD col um" using
(1:9, IPA hexane) to af og pure Exanpl e 7%3378 ectrospray Ms [ Mk1]+ 517. 1,
and pure Exanple 74b, E[ECtrospray M5 [ Mr1]N®17. 1. Exanple 75 O )NH HN
CF3 15 Step 1: Compound §7 1. PyBOP, i-Pr2EtWN, HOOCl11l~ NHBoc 2. TFA, CH2Cl 2
HN Conmpound 62 CF3 Conpound 57 was converted/to Conpound 62 (72%yield over
two steps) wusing th OP coupling fol@ d by TFA deprotection procedures

as described in 20 t 2 PE rati on of Exanpl from Conpound 55 but using
fe
(0

Compound 57 (| equiv. mpl ace dfFsammoniHy NH- Bo&Fgl yci ne (2equiv.) in
pl ace of Conpound 55. \Step 2: ound 62 .6g, O |, lequiv) was
di ssol ved in MeOH (10nt)~#nd 1 miHNZ2manl L] fe:?ui v) was added. The

resulting mxture was hedted at 23C for 18 K. react’ln m xture was then
concentrated and puri f§ by columm chro raphy over Biotage (EtOAc) to
gi ve NCbz- di ket opi pera (0.33g) which ad hydr ogenated to afford the

m Xté,ll’e of two isoners E%%yn%ﬁa@a and 75bt;%%€&.(?lg.lgbocedure simlar to the

pr epar abité)n1_of Exanpl es 43b from Co
%o
N—Boc
o
1 O N
/ﬁ\N,Boc Y a
OH HN CF
- 3
Compound 63 PPH,, DEAD Compound 64
CbzN—/
THF ‘ N0 CF,

N-(Boc)-methanesulfonamide (0.041g, 0.43mmoi, 1.5equiv) was dissolved in
dry THF (1ml) and tripheny! phosphine (0.228g, 0.43mmol, 3equiv) was added. The
0 resulting solution was stirred under N2 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.



CF3 WD 03/051840 5 0 CF3 Exanpl e 76a Exanple 76b Conpound 51 (3. 664,
5.76muol, 1 equiv.) was hydrogenated using a procedure simlar t d—}[}m
2Qir oge%ggfl ed

pr epar ati‘%aé)gé')q npl es 43a and 43b from Conpound 48 10 ag&géﬂ%ﬁg M) nat

product ( s treated with CH3NH2 (2M solution in
stirred at 23C for 18 h. The reaction-#Bxture was then concentrated and
purified by columm chromatography over Biotage (1:9, MOH EtOAc) to give
the mxture of two isonmers Exanple 76a and 76b. The m xture of two isoners
was sep&@tap:e?l on HPLC "Chiral Pak AD col utmm™ using (5:95, 15 | PA: hexane) to
afford |l ess polar isomer Exanple 76b, Eleetrospray M5 [Mrl]+ 503.1, and
nore pol ar isonmer Exanple 76a, Electrosphay Ms [ Mtl] + 503.1. Exanple 77 NHZ
NH2 HNL- 0 CF3 Exanple 62 (0.07g, 0.13 |, lequiv) was dissolved in

CH2Cl 2 (3m) and 20 DI EA (0.03m, ). 14 |, 1.1 equiv) was added foll owed
by 4- rret@%%phggxl (BAHPIPEEEGanat e YO %am, 0.147nmmol , 1.lequiv) and the
reacti on MBHOF & was stirred at 23@n h. g reaction mxture was then-.
concentrated and treated w th CH3CN and yat er cotmpdlhd 89d the m xture
was cooled to OC. Anmonium cerium %Na éo. @ 0. 44mmol , 4equiv) was -
added and the reaction m xture was sy e+ OCF{or 45 mn. The reaction
was quenched with saturated ag. NaH (100nl) and extracted wth Et QAc
(200mL). The organic |ayer was separated, dried (Na2SO4), filtered and
concent r at ed TolsoltivhwfeC oapopund 64 ¢0.259, 6AAmmol,8quivi id diy 20661,

"ot ral SRR O s BBl F@B@%ﬁ@%ﬂéﬁ?@@ﬁ%ﬁﬁ%@ﬂi’%“pol ar
i sonkr Esachsirewaswarmensig, RBedovenitorag by EhE) (G0RGEIQAsiiexane [Lper] +
2oct SRR (AR St Blat il i G i

El ectrospr + 530. 1. "Exanpl es
03/ 05 18@8“#3@*9‘1 Nag&Qn ang drieg!()overnﬁazsm 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;S0,4. 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

To a solution of Example 62 (0.079g, 0.127mmol, 1equiv) in dry CHCl, (1ml)
was added Et;N (0.108ml, 0.76mmol, 6equiv). The reaction mixture was cooled to
25  0°C and stirred for 15 min. SO,Cl (0.011ml, 0.133mmol, 1.05equiv) was added
very slowly to the reaction over 5 min. The reaction stirred for 10 h and was



chr omat ogr aphy over Biotage (15:85, MOHTEt OAC) to gi ve Exanpl e 77 (0 039,
429 , EI ectrospray M5 [ 1] + 533. 1. Exanples 78a and 76b H H %}i | e
78a Br Conpound 48 K2CC3, DM CF3 HN CF3 Exa Ie

Corrpound ‘EQ"P’H“"&*?I ame dry 15ml RBF Conpound 48 (0.25g, 0.Bg F402q3eqw V)
in DF (1 nl) was added to K2CO3 (0. +88¢, 0.77mmol, 2equiv) foll owed by

2- bronoet hanol 10 (0.033mL, 0.46mmol, 1.2equiv) and the m xture was stirred
for 2h at RT, then heated to 50 Cfor 6 h. The reaction was nonitored by

TLC ( 60/méhifsredeiHEX@IIeN. EIDEc/CHREH). OThéY'refédﬂoa mb(mrecwdmdtllht@d%th quenched

wth H2 | ute a c layer was
conbi ne%g%& gﬁ\gcwg} Eﬂ% "ﬂ&%‘? 'ygﬂ%@ﬁnigﬁtqlé &%? A Wa%act i on

m Xt ur e swhfecpad td pesh platmghr&nmtagmplm tegs@late Eiaﬁﬁh&(ﬁ&(@@f@g,m%), 2

Et OAc/ 63 as a mxture of two isoners (0.258g,

97% , H%z%ﬂ o?ﬁ?ﬁ“ﬁ@@mgw 1. Step 2: To a solution of Conmpound 63
(0.26g, 0.36mmol, lequiv) in anhydr ouExaivadei8ias added (5.5m ) 20% Pd(COH) 2/ C
(0.08g). The reaction mixture wasH 20 purged with N2 foll owed by H2 and

stirred for 18 h under H2. The ctl on was nonitored by TLC (60/40
Et OAc/ Hexane) . The catal yst wasy flf‘t‘@r ed th ough a plug of celite and the

sol ution was concentrated to give Chude pr u The material was subjected
to flash chromat ography using a |o age ( 20 Et QAc/ Hexane). The isoners
were separated to give Exanple = .°n €r,/8b (0.13g, 63%. WO
03/ 051840 -87 1 7 JUL 2006 PCT/ 2/ 40203 El ectrospray Ms [Mrl]" 560.1 for
Exanpl e 78a (| ess pol ar isoner) ectrospray Ms [ Mtl]' 560.1 for Exanple
78b (nore polar isomer).

Step 1;

HoN

CF3
Cbz2N—/ o Compound 66a and 66b
K 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
Triethyl ortho- (N
formate % CF3

o N
Compound 66a Acetic Acid » Compound 67a
Toluene CbzN—/ o
Refiux it 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 H0, diluted with
FtOAc, washed with-NalHCOs, and dried over Na,SO4. 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.



Exanpl es 79a and 79b 0o=s=0 o=s o NHNH 5 HW 5 Step 1: Conpound 63 FIN---' 0O
Exanple 79a O 11 "o.NBoc H PPH3, DEAD THE CF3 CF3 Conpound 641 ErAIL 2006

N- ( Boc) - net hanesul f onam de (0.041g, 0.43mmol, 1.5equiv) was dissolved in

dry THE %ﬂ%"-‘!ﬁa tri phenyl phosphine (0.228g, 0.43mmol, B&EHYIHHE added.
The 0 resulting solution was stirred ¥dder N2 and a solution of Conpound 63
(0.2g, 0.29mvol, lequiv) in THE foll owed by diethyl azodi carboxyl ate (DEAD)
(0.12m, 0.26mmol, 2.5equiv) were added. The reaction nonitored by TLC
(60/40 Et OAc/ Hexane). Upon conpl et Emampled82 eacti on m xture was
concentrated to give a yellow oiH which was subjected to flash

chromat ography using a Bi ot ag(:-@éb‘ 1 15 Et OAc/ Hexane) to elute the product,

Compound 64, as a m xture of drer s . 249, 95%, Electrospray M
[ MF1]' 871.1. Exanple 79b 1 7 /—2006 33/ 051840 PCT/ US02/ 40203 - 88
Step: 2 Conpound 64 4M HCI/ Di oxane MHN

HN 0

CF;

Step 1:
CF
NaBH, 3
MeOH
Compound 67a and 67b —————» CFs

Compound 68

5 To a solution of a mixture of the two isomers of Compound 67 (0.27g,
0.426mmo!, 1equiv) in dry CH3OH (3mi) was added NaBH, (0.048g, 1.28mmo!,
3equiv). The reaction mixture bubbled upon the addition of the reagent, and was
stirred for 5 h under Nz. The reaction was monitored by TLC (60/40
EtOAc/Hexane), and upon completion was quenched with HOAc, concentrated,

10 diluted with EtOAc, washed with NaHCO3; and dried over Na;S04. The crude
product was a mixture of two isomers, Compound 68, (0.25g, 92%) and was carried

forward without any purification.
Elecirospray MS [M+1]" 636.1 for the Compound 68.

Stepz: |
15 Example 82a (less polar isomer) and Exampie 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

CF3




Compound 65 CF3 To a solution of Conmpound 64 (0.25g, 0.29mmol. 1 egtrjﬁiovb in
dry CH2Cl2 (10m) at OC was added 4M HCl in di oxane (0.755m, 2. 0L 2006
10equi v) WOh¥E0ABHeact i on was warned to RT and nonitored byCTAGSKEA07040

Et OAc/ Hexane). Upon conpletion the reénecti on was quenched with water,
diluted with CH2Cl 2, washed with saturated NaHCO3, and dried over Na2SO4 to
gi ve crude Conpound 65 as a mxture of two isoners (0.2g, 89% . The crude
mat eri agtopeps carried forward without any purification. 10 El'ectrospray M

[ MH1] + —1 for Conpound 65. Step: 3 To aisolution of Conpound 65 (0. 2g,
0.26mmol, lequiv) in MeOH (5nml) was addedl®b Pd/ C foll owed by amoni um
formate (0.082g, 1.3mmol, S5equiy). The -T act}%’m was refluxed under N2 for 3
h, then cooled to RT, filtered jthrough c e~ and 15%%oncentrated. The

resi due was di ssolved in Et QAe; shed w t b, NahiCC3 dried over Na2SO4.
The crude mat eri gbmpesndsty ected-to peep Pzt clug r_aphy, Both of the
isoners were isolated to give-plHe Exanpl e a and} Exanpl'é 79b (0.06g, 36%
total for both isomers). Electrospray M | + 637 .chnfpunksanpl e 79a (I ess
pol ar isoner); 20 Electrospray M [ M1] + /1 for Exanple 79b (nore polar

(0070 o 10 BgliyPet ﬂ‘%rﬁ%?@géﬁz% D18 eai iR 2258 58I ann,
0. 76nnd1/190$b(11;5mj) wah@ddedcatcemnaﬁ&ﬁmml Mb4 8ol edequivpand pel 3@t (@t@@g,ed for
15 1 .0 59360h3 605042 Yhe rDadiRturd wASGGHa 185 048 e hleraRul Y

t he reactlon over Re Teaction stirre ) JUL 2006
WO 03/ OBy BWGS B@'FP(DSUQM@'Z@@ Repchioni qn%@praplemc v(@s qormqm@tmm edThe

rl\ggg& qnnmzx@negw\é@ﬁegwl?ht NQH@Oah anEtda%rat oV NES wwguba*df&lﬁ ound 9?1 i efl over
e Cr ro vva ec rep.,p graphy to
i sol at e(OEﬂQa % &) EBR? §" %Bm as C@’E@SF‘H’@&EQW'%”@WX]"”@% * 5 Exanpl e
81 Step 2:
10 Example 83 (0.0264g, 33%) was prepared from Compound 69 using a similar
procedure as forpreparing Examples 79a and 79b from Compound 65.
Electrospray MS [M+1]" 530.1 for Example 83.
Examples 84a and Example 84b

OMe OMe
o) N/\/
A &0 .
HNa 2 CF3 CF35
HN-—/ /
"’/O CF3 . "//0 CF3
J Exampie 84a Example 84b

Examples 84a and Example 84b were prepared using a similar procedure
as for Examples 78a and 78b, but using 2-bromoethyl methyl 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




H N Step 1: 11 CF3 Conpound 66a and 66b CF3 Conpounds 66a and 66b were
prepared from Conpound 48 using a 10 procedure simlar to the prepgrfili pm
of Exanple o84sfsu@m Exanpl e 43a. Step 2: Conmpound 66a Tri ephylysotidzos formate
Acetic Acid F3 Conpound 67a To a sol uighon of Conpound 66a (0.34g, 0.545mml,
lequiv) in dry toluene (14nl) was added HOAc (0.17nl) followed by triethyl
orthoformate (0.363m, 15 2. 18mml, 4equiv). The solution was refl uxed for

12 h and nonitore TLC (9.1 Et OAc/ CH3 e reaction was cpo edtoO
*C, quenche mmnpergé(‘*%mguﬁé de MV PreRarag %E}@J" éﬁm&ﬁ@@a SURATdr i ed
over NedSfeburdd@ for Ompoundués anitedirdgaliyi IbasigeninetaRidar 24Hymostingnda.

Bi ot ag%%qqo 40 E[‘&i’?l_ﬁtgﬂféﬂo el ute Conpound 67a (0.272g, 799,

El ectr ¥ 20 Step3: Exanple 81 was prepared from
Conmpound 67a~using a sim | aExampidugéa andiBxamplerpbbs 79a and 79b from
Conmpound 65. El ectrg@sprHay M5 [ Mr1l] + 500.1 fgr BExanple 81. 1 7 JUL 2006 WO

03/ 051840 PCT/ US02/ -90- Exanple 82 CF3§€F Step 1: NaBH4 MeCH
Conmpound 67a ang™87by ﬁ)npoqu: 68 5 T&/ n of g mxture of the two

i soners of Conpount~6 . 2749,
"z,/O\rQCFS

5
Example 86a Example 86b
Step 1:
fo) PMB
Y
o]
HN CFs
cozN—., 0 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:
fo} PMB
N
. 1
Compound 70 het, DMF CbzN—/ g
ty, O S CF
| S—— 3

Br
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 bromomethyl
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 Na2S0O4,
filtered and concentrated to give Compound 71 (0.11g, 99%) Electrospray MS
[M+1]" 824.2.



0.426mml, 1 equiv) in dry CH3OH (3nl) was added NaBH4 (0.048g, 1.28 |,
3equiv). The reaction m xture bubbl ed upon the addition of the reéb%gﬂfzwﬁd
was stiwoad/ofm05 h under N2. The reacti on was nonit or edPOY/UBLELE268/ 40

Et CAc/ Hexane), and upon conpl eti on wag.quenched wi th HOAc, concentrated, 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
carrie forward wi thout any purification. Electrospray Ms [ M+tl]' 636.1 for
t he d 68. Step2: 15 Exagpke 82a (less polar isoner) and Exanple 82b
(rmore polar isomer) (0.12g, O were prepared from Conpound 68 using a
simlar procedure as for A preparpwg Exanpl es 79a and 79b from Conpound 65.

El ectrospray MsS [ M+l] + 502 Exanpl eC82a, El ectrospray MS [ M+l] + 502.1
for Exanple 82b. 20 Exanple 83 H}y N "1 051840 -91 Step 1: Compound 66a O
| p-TsOH 1 7 JUL 2006 PCT/ USON-40203 T sol ution of Conpound 66a (0. 1g,
0.16mmol, lequiv) in a 25mM RBE OH(0Bml) was added acetone (0.352n,
0.48mmol , 3equiv) and p-TsCH 069, 5 Oc3fpdBindZeaqui v). The reaction

m xture was refluxed for 12 h was nonitored by nmass spectrum anal ysis.

Reaction up o) : r i1 ut ] shed with
NaHCO3, andegpfé)%mbﬁzz W@f‘g%(ﬁ%& gﬁh& G(ng(py% %?%“9 he crude
pr oducsimilas peegadusd asdonExamples dila @m7§brf'rcfrhc@mm@.ur@?%&zilemow@ypl e 83
(0.026gg W]%@g. repared from Conmpound 69 using a simlar procedure as

f or’preparing 'Exanpl'es 79a and 79b from Conpound 65. El ectrospray M5 [ Mrl]+
530.1 anpl e 83. Exanpl es 84a and Exanple 84b Ove OY M O

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 (0.78g, 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 diiuted
with EtOAc. The layers were separated and the organic layer was washed with
water (100m! x 2), dried over Na;SQq, 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
H
e
N 0
H\N
""’/0 CF3
20 Step 1:
0 PMB
Vv
N 0 '
Ho/\/ CF3

cbaN—/ o 1@ Compound 73
ap

Compound 73 (0.20, 64%) was prepared from Compound 48 using a similar
procedure as for Compound 63, Electrospray MS [M+1]" 814.19. -



HN. CF3 CF3 3 Exanpl e 84a Exanpl e 84b Exanpl es 84a and Exanple 84b were
prepared using a simlar procedure as for Exanples 78a and 78b, bﬁt7iw4'?rﬂ@ﬁ

2- br onoevbyb/osmidy! ether instead of 2- bronvethanol. El eefiAspsayolS [ Mrl] +
574.1 for Exanple 84a, 20 Electrospr M5 [ Mt1] + 574.1 for Exanple 84b.

Example 85 CF3 1 7 JUL 2006 WD 03/051 840 PCT/ US02/ 40203 -92 Exanpl e 85
(46mg, 88% was prepared from Exanple 43b using a simlar procedure as for
Conpould 63, but using allyl brom de instead of 2-bronoethanol.

El ectr y M5 [ M+l]" 556.1_ Exanpl es 86a and Exanple 86b O N CF3 5
Exanpl e 86a Step 1: Exand? Q%’B CF3 Conpound 70 Conpound 70 (1.14, 99% was
prepared from Conpound 48 uysi @ simlar 10 procedure as for Conpound 63
but using para-netho é{b&ﬂ}}”‘ | ori de dgepst ead of  2- bronoet hanol .

El ectrospray M [I\/Hrlﬁf 770. 2. ep 2: _tConpound 70 NaH,_ DVF CF3 CF3 Conpound
71 To a solution of Conmpou g (9. @ 0. 25k@ppouBd4) in |.On of 15
anhydrous DVF at 0C was added % dcepersion in mneral oil, 0.01 2g,
0. 30mmol, 1.2equiv). After jn, the ice bath was renoved and the reaction
m xture was allowed to sti r 30 mn before the addition of brononethyl

cycl opropane (0.029nl, 0.30mml, 1.2equiv). After 20 h, the reaction m xture
was Compound 74 (0.16g, 96%) was prepared from Compound 73 using a

similar procedure as for Examples 78a and 78b from Compound 63. Electrospray
5 MS[M+1]" 680.1.
Step3:
Exémples 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/CH3CN 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 (1'0mg) Electrospray MS

[M+1]" 560.1, and isomerically pure second-eluted product Example 87b (11mg)
15  Electrospray MS [M+1]" 570.1.

G

Example 88

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 methy! 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.



guenched with saturated NHACI solution and diluted with Et OAc. The | ayers
were 20 separated and the organic | ayer was washed once with bri ne} 7diUL&ans
over Na2®0Qds/iosfsshtered and concentrated to gi ve Conpound PAT/@80Z40393 99%

El ectrospray M5 [Mt1l]' 824.2. WO 03/@3%LS40 17 J U L 2006 PCT/ US02/ 40203
-93 Step 3: Conpound 72 (0.24g, 90% was prepared from Conpound 71 using a
simlar procedure as for Exanples 78a and 78b from Conpounds 63.

El ectrospray 5 Ms [M+1l]+ 690.1. Ste A 3 sol ution of Conpound 72
(0.24g, 0.34mml, 1 equiy) in 5,0m and 1.7m of water at OC was
added ammoni um ceri um ni tha ?O. 799, 1.4mmol, 4dequiv). After 5 min the ice
bath was renoved and th I\?"Ection mxture was allowed 10 to stir at RT for
17 h. The reaction m xturé: tfed with water and diluted wth EtOAc.
The | ayers were separate jani N-Mayeglusgadnaiashed with wat er
(100mM x 2), dried over HNa2 red and concentrated to give a yell ow
oil. Purification by chign Aphy @Fﬂ Bi otage eluting with the sol vent
gradi ent 20% Et OAc/ hexane to 30% Et OAc/ hexane to 50% Et OAc/ hexane gave a

pur ol o5 pol 1§ = I} of Examei 108 @SSR IR e dlPn R IR 0GR, Y
i somer i wa$ BgdedNaH (0% ipohiaerdbalnP| 16586 8.q4ramg), Zequigl angd thesphayrevBapM1] '
108 SHIRhEOST At N TSTEReibl g CRRRRLRATA 5 SOMANA2La (0. 20
Conpounyasaddeyl @pdrtbegeagtiovenTinmng stirsadiat 9.C gy t3nUB1 o waunes &p23:C
Conmpounghd tirrédforli’ hy) Uthe2@R@tio M WHs it Ha40Aith saturated ag. NaHCO3 (100ml)
and extracted with EtOAc (100mi x 3). The combined organic layers were dried
(NazSQy), 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 (100mi) and the aqueous
layer was lyophilized to give the desired product Example 89 as N-Me-D-glucamine
sait (0.22g, 21% over two steps).

Example 90
MeHN

) |
N CF4
O HN—/

20

CF3

CF4 Compound 75




Compound 74 (0.16g, 96% was prepared from Conpound 73 using a simlar
procedure as for Exanples 78a and 78b from Conpound 63. El ectroshrajil 2606 VS
[ Mr1] + 88801524 EP3: Exanpl es 87a and 87b were prepared fpemSenmrynd 74
using a srm Pa procedure as for Examgple 86a and 86b from Conpound 72, but
purification using a Glson with water/CH3CN was used instead of

chromat ogr aphy on a Biotage to 10 isolate a diastereoneric mxture of

Exanpl es 87g, and 87b 2 PLC .. separ at,i an 50 of, t he, xture on
S Chhr ol col Comptthr S daprEpabi o Combaunniad uShoRPReBente S

di asten@mprépamﬁéwbeoﬁm afdl 66 Bden GopPpdind@Bl ny), isoneri caIIy pure
first uted product Exanple 87a (10ny) El ectrospray Ms [ Mt1l]+ 560.1, and
|sonerr-<§—3?-§y pure second-el uted product Exaﬁmbp 87b (11lng) 15 El ectrospray
M5 [ MHl] + 57@ 1. Exanple 8§ CF3 A diastereo
88b (22% overal|l yield in Fhree st@ps\frqm
a simlar procedure as f a 20 86ajfa 88b, but usi ng 2- br onoet hyl

net hyl et h&ompeuadd of ﬁfﬁ‘ﬁ?ﬁ‘&f‘ﬁﬂ cycl opﬁr% ne paration on 50ny of
t he di astereoneric m xt urd:No@HaCl2Chi ral Cel R (90/10)

hexane/ | PA as the el uent gave isonerically f| rst-eluted product

Exanpl e 88a (16ng) El ectrospray M5 [ M+1] + 57 and i Compoent|Ab pure
second- el uted product Exanple 88b (29ng) El ecttospray Ms 25 [M+l]+ 574.3. 1
7 JBL 2006 'Iw}a&Blmbhaﬂfahéﬁfaﬂsmmeﬂﬂicorﬂﬁoﬁndrﬁmeﬂ899(N1erﬁagl1@qaiﬁ)ne)2

oc welt2ThtPha RS IR, 2P0 Bt BN aguif6 Hafbly Vaco(iy,
m xt ur @dedschlosebutyadchieride (9.6 7md, &ild mmet, r1a1/mtﬂ2MAfWrﬁ)bhf@§pﬁ§@@0fcl 42q,

2. 64m%rﬁ@é%é’éueﬂ@?ecﬁﬂﬂﬁ%aﬁﬂété&ﬁu—f@@%bh@iBnrErH SiRedtitd BEOAE. @mef or 15
mn, then warned [1 stirre reactl%n yvas uenc hed with

sat ur aﬂ%@fﬁwerﬂa‘%ﬁf@@eﬂl e q@an&'@waewa ‘W%hﬁ'@@ﬁ:w ge. ¢ '§ OVRie
conpi nwaze‘,lcgaﬁlterédaam s;omcémr@ted&d giveNE2TYdundize 83 @d:llé@l‘ér@cﬂ‘ﬁ@ﬁﬁt rated. The

hexane e 10 F*?rg;ﬂP@/ﬁ‘ﬁg%%@é@ﬁ%ﬁ‘%%ﬁ?ﬁ?O?XeLr oduct (0. 24g) whi ch

xture of Exanple 88a and

was di §Ete[_b_$"ed in MeOH ( ); N-Me-D-glucamne (0.119, 0.619mmwol, Z2equi V)
was added, foll owed by 10% Pd C (0.021g) .M resulting m xture was shaken
in a parr shaker under H2 atnosphere at/ 40, ps™®or 18c:|=
3
NaH, THF
Compound 76 ~ 9%y o
e CF3

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
NH4Cl solution and diluted with EtOAc. The layers were separated and the organic
layer was washed once with brine, dried over Na;SOy, filtered and concentrated to
give Compound 77 (0.10g, 88%) Electrospray MS [M+1]" 706.2.
20 Step 4.

Examples 90a and 90b were prepared from Compound 77 using a similar
procedure as for preparing Example 83 from Compound 69, but purification used
-chromatbgraphy 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.



h. The reaction mxture was filtered through a pad of celite and the lite
was 15 washed with MeOH The resulting solution was concentrated iﬂki@dﬂﬁﬁ
The resi dueosssasiodi ssol ved in Et OAc (100m ) and extract ed mat/osoradmess (100n )
and the aqueous |ayer was |yophili ze%ﬁ_o gi ve the desired product Exanple
89 as N-Me-D-glucamne salt (0.22g, 21 %over two steps). Exanple 90 MHN
20 Step 1: HN CF3 CF3 Compound 75 WD 03/051840 -96 1 7 JUL 2006

PCT/ US02/ 40203 Conpound 75 was prepar edlfrqm Conmpound 48 using a procedure
simlar to the preparation of %r%ﬂ@@-%@-from Conpound 48. Step 2:
Compound 75 0 cl C / C Et3N, 12 0 CbhzN CF 5 To a solution of the

di ast ereoneri c Conpound 75 (0. 10§x-®. 16mmol, lequiv) in 2.0n of anhydrous
CH2Cl 2 at O0C was added Et 3N (0.033nl, O.24grpl, 1.5equiv) and

4-cht orobut yryl chl oride (0.017nl > 1.lequiv). After 6 h, the
reaction mxture was. quenched thjsaturfat &y NHACI solution and diluted
with EtOAc. The |ayers were s 1 e |Qrgani c |l ayer was washed once
with brine, dried over 10 Na filtefed anaCc?oncentr_at ed to give Conpound
76 as a diastereonmeric mxtu 0.12g, 100% Electrospray M [ M1]" 742.2.
St ep3: ﬁc_)errppund 76 NaH, THE McUN To a solution of Conpound 76 (0.12g,

0. 16 - *equiv) in 1.0m of 15 anhydrous él__bHE at RT was added NaH (60%

di spersion in mneral oil, 0.010g, 0.24mmol, .ZSequi v). After 3 h, the
reaction mxture was quenched with saturated™ N

OCN
S0, N
_©— \_NEC 0

Compound 47 Compound 78

BuOK, DME, MeOH
CEq
F4C .

5 - To a solution of Compound 47 (1g, 1.73mmol, 1equiv) and tosylmethyl-
isocyanide (374mg, 1.9mmol, 1.1equiv) in anhydrous ethylene glycol dimethylether
(11ml) at =30 °C, was added anhydrous MeOH (0.15ml)} followed by addition of
potassium fert-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 (470rhg, 46%).

Step 2:
Cbz
NN
> -1
NaNs, NH,C \O N
Compound 78 Compound 79
DMF
CFj
FaC

A solution of Compound 78 (125.7mg, 0.21mmol, tequiv) and NH.CI
15 (68.3mg, 1/28mmol, 6equiv) and NaN; (69.2mg, 1.06mmol, Sequiv) 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%).



NHACI solution and diluted with Et QAc. The | ayers were separated and the
organic |layer was washed once with brine, dried over Na2SO4, filteneg 8@81
concent neoesios840 gi ve Conpound 77 (0.10g, 88% El ectrosprgyTMgoi,MQd l7
20 Step 4: Exanples 90a and 90b wer eg(g epared from Conpound 77 using a
simlar procedure as for preparing anpl e 83 from Conpound 69, but
purification used chromatography on a Biotage instead of a Prep plate. A
di aste eor?rl c mxture of Exanples 90a and 90b (26ngy, 32% was obt ai ned:

| ess product Exanple 25 90a (20ng, 25% Electrospray M5 [ Mt11" 572. 1,

nmore pol ar Asoflitioh ch@ﬁﬁipbl.RCﬂ)TQ($5ﬂ‘§F011U@mE1c¢C’Iéqlﬁwp)rlmEthMﬁh‘]l Y waé2. 1. VO

* Buck 1A WIS §ise TR0, Beleh o adubkeed pbineohExadeneaoRl,

soI ut i HRA9wIimdp Pequid).4 Thé Tgixture ABasrhEatedeat85°C fomd Ot iy, Ithen ipdssedocyani de

[y St it TGl bk e HESHBH PO TRl atiai ion of |

pot as siameentratechint \wduwlen @agdahyg reSid8ammds paritied by )icadfal eolwninte iaffgrat - 30C

to 10 , I t a through celite. The celite
pad M/%X%@bg%g?y 2‘?@@%@&%%@%?@&%@ ?Bﬁ?‘r ate was concentrated and
the residue was purlfled on silicaBbxampld 82m to afford the titled Conpound
78 (470ng, 46% . Step 2: Cbhz rPh'_flkl‘%?rpound 78 NaN3, NH4C \o DV CF3

HNI/

10 Step 1:

Ph3PCH,0MeCl
KHMDS, Toluene
0°Cto rit.

Cbz .

Ph, N
\ 8]

0
' then
Compound 47 114/109, aq. HCH |
(1:1 viv) ©Fs Compotind 80
FaC

- 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
D com \o 2

(EtO),- P—(
Compound 80 Compound 81
LiHMDS, THF

To a solution of triethyl 2—chIoro-2—phophonoacetate (73ul, 0.34mmol,
1.05equiv) in anhydrous THF (1.5ml) at -78°C, was added dropwise of LIHMDS
(0.35mi, 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 (1ml)




Conpound 79 F3C A solution of Conmpound 78 (125.7ng, 0.21mol, |equiv) and
NH4Cl 15 (68.3ng, 1/28mml, 6equiv) and NaN3 (69.2ng, 1.06mmol, 5efdiM)L i
anhydr ouswoBbBs1g8do 2nl) under N2 was heated at 115C over ni gh¢Tudéesoasxt ur e
was concentrated, then acidified wthgddCl (6N, 10m ) and extracted with

Et OAc (15m x 3). The conbi ned organi c sol vent was dried over Na2SO4,
filtered and evaporated in vacuum The residue was purified on a silica gel

oo/ UsobPaGahalisel B ol Vs QirciP gl TERE foP & il el R St 2%

equi v) Nhl;Et agu¢dusatiutionsand extaecitdwith E1 @ Phe ©rganizrigyenwas et overequi v)
d14 i h d

a2t ssC MOEGRARERAY G cblcotfated to GRS crSbdol RN BBy B2, O

wi th MegiHpca Wﬁbcdlum@t@\/w&'s:!mponﬂdrﬂ? 61237(1!1’1@ o&fagtuum and the resi due was

purlglegt%&sl lica gel colum to afford Exanple 91 (11 ng, 21 %
El ectro '

M5 [ M+1l]" 500.1. Exanple 92 0 CF3 10 St M; Coglpound 47
Ph3PCH3OMed To-iastion ef Gawaponadiid 127 mg.Hbhdmmpe 1 &) IMELOH gty / v)
F3C OOW@Q%@e@Q—IM% Y:Bﬁlld) TWaRoPBRRANSd HYas bfﬁrb@rfoPB P fHRerAS f or
Conpound 23 usi n 7 in pl acg of Corg)o!u é C? g % CO2Et
0 PO)2- ﬁ;orecené Qﬁpﬂj rgOT e Crude product was retaken up ‘into EtOH { m)a
treated with 10% Pd/C (40mg, 0.036mmol, 0.2equiv) and hydrogenated overnight.
10 The catalyst was fiitered off and washed with MeOH. The filtrate was concentrated
to give th_e'crude residue which was purified on silica gel column to afford less polar
isomer Example 92a (14.2mg, 15%), Electrospray MS [M+1]"514.1; and more polar
isomer Example 92b (28.1mg, 30%), Electrospray MS [M+1]'514.1

Example 93
}—NH

HN._ N
} g
,/ r@

HOOC
: CF3
EDC, HOCB
Compound 80 < 2 CbzN
semicarbazide-HCl iy O CF,
DIEA, CHyClh e ‘
N/ 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  NaClO2 (1.13g, 12.5mmol, 10equiv.) in 20% (v/w) aq. NaH,PQ, solution. The
reaction mixture was stirred at RT for 2 h. It was then diluted with EtOAc (200mi)
“and the organic layer was separated, dried (Na,SO,), filtered and concentrated to
give the crude Compound 82 which was used in the next reaction without further
purification.

15
Step 1:

25



LI HVMDS, THE CO2Et Conpound 81 F3C To a solution of triethyl
2- chl or o- 2- phophonoacetate (731, 0.34mml, 1.05equiv) in anhydrous TTHEUL 2006

(1.5m) @fo osfcktssoas added dropvvl se of Li HVDS (0. 35nl, O. ri0d03lEQUI VvV,
IN solution in THF). The sol ution mm(lt)lrred for 20 20 mn ore a
solution of Compound 80 (192ngy, O0.32 1 equiv).in dry THE (1 m) 17 JUL

2006 WD 03/051840 PCT/ US02/ 40203 -99 was cannul ated in. It was stirred at
-78C fqr 2 _h then quenched with saturated NH4CI aqueous sol ution, and
extractd@wth Et20. The organi c | ayer was dried over MSH, f||tered and
concentrated to give the crude produé’f2 whi ch was purified by silica get
colum to give Conpound 81 (127ny, SZ;?}‘ Stp 3: To a solution of Conpound
81 (127nmg, 0.18mmol, 1.Cequiv) in Et was addg H2NNH2 (351, 1.1

r

mol , 6equi )~ t iggceobar 3 h and th concenfrhted in vacuum The
crude pr odugorﬂﬁ ”Péf%ien o1 rubén OH (Bn%%]man tre with 10% Pd/ C
(40nmg, 0.036mmol, 0. 2equi vg ydr ogenat oy er.AP-gF t@g,The catalyst was -

filtered off and washed The f||tvvas concentrated to gi ve

(17n

t he crude residue which was puri fied on sili gel colmmnpcmmﬂﬂﬁrd | ess
pol ar isoner Exanple 92a (14.2ng, 15%, Ele ospray Ms [ M+l]'514.1; and

mor e polar TSR EBlutishasithe cﬁgélef&ﬁnéﬂ@c@rﬂ%un@&:gfgég ,‘54N§nbl\/ﬂ1 &?A
A

EXx | e CF

cod 2 "H%dﬁ' @o@ﬂ]h)’&‘ﬁ‘au%63|‘éa§3lzzggﬁT1WQ§ﬁﬁﬁvenﬁlaég \Added 3§m v@

(2951 ) 1. nZyO %%m butgdnﬁ?gzés quid), 3- H}erbk}y-ﬁ 2 8l zomiavs-448H e nﬁa L r2 gség
sol uti | in

sol uti gﬁ 1%%5 1"?@8& EO; Qﬂgrsg%gr%%’qe 8&& P}l'[ng'dfao(loz&ﬁé H&W&%‘t hen

di | ut ed .2equiv)EtAdter $ 20tnd startingl caexyligavidowaspezsamd dysEpafdesdnedri ed

(Na2SOR0 L 145154 AP ABRBRGPL Pt BIEE (b FF BSRHBOUShelA i ch ves

used int on Wt
was added. After 2 days the reaction mixture was quenched w:th 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 Na;S0Q,, 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:
0
NH

\

HN_N
;\ CF,
Compound 83 2M NaOH 1/‘©\

Compound 84

CF,y

A solution of Compound 83 (0.17g, 0.26mmol, 1equiv) in 8mt 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 HCl to pH6. The agueous solution was diluted with
-EtOAc and the layers were separated. The organic layer was washed once with
brine, dried over Na;SQy, 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 6492



25 WD 03/051840 Step 2: Conpound 82 EDC, HOOBt sem carbazi de-HClI DI EA,
CH2Cl 2 -100 1 7 JUL 2006 PCT/US02/ 40203 To a solution of the di asﬂér.ﬁidlr?d}ﬁl (o
Compound wWw@oi6%18#9, 0.54mmol, lequiv) in 2 m of anhydroys1dicligzat RT was
sequentially added DI EA (0. 11 , 0.65l, 5 1.2equiv), DEC (0.21 g,

1. 1lmmol, 2equiv), 3-hydroxy-1,2,3-benzotriazin-4(3H-one (0.18g, 1 _1nmol,
2equi v), and sem carbazi de hydrochloride (0.072g, 0.65mvol, 1.2equiv).

After 3 he starting carboxylic acid was present by TLC [ Hexane- Et OAc
1:1 (v/ d an additional amount of DIEA (0.11 m, O0.65mmol, 1.2equiV)
was added Al ess pplatgyeduthExaryle 93a aridkinare pakar productexamiple 98ht ur at ed 10

NaHCG3 d K Sh t he
organl c gr was Wgst]dtgfg(;%é‘é\‘osmﬂ{) EF %&eerr 2\&8}%&%@ ré‘@rﬂl%gg oveéaﬁla SO4,
filter edllSHmda sicuilrprocadee avfagiprepaningFxagwples|79aand f?Bbefforaerpound

chr ogat &gﬁ.,

Et Odg?hggggh uﬁ@b Oﬁtl'%t& eQ%négB?%h\gldg; %a??@'@%ﬁ@@%éﬁaee Conpound 83
as a di aster&%@F@&PfﬁYM%l[M"'('b aty3 forlExample @3@ct r ospray M5 [ Ml ] +667. 07.
Step 3: Conpwr&%ram@ﬂ @muesaa 1é.939). uti on of Conpound 83
(0.17g, 0.26mmol equiv) in 8nl of solution was heated to
reflux. After 15 h, the m xture was cool to RT and 20 was
neutralized with 1.OM HCl to pH6. Thezagueous: solution was diluted with

Et OAc and the | ayers were separated. {The orgafife | ayer was washed once with
brine, dried over Na2SO™4, filtered ated to give a yellow oil
(0.16g). Purification by chromatogtaphy on fiﬁiotage eluting with 3%

MeOH Et OAc gave Conpound 84 as e xture (0.12g, 71%

El ectrospray M5 [ M+tl]+ 25 649.2 1 7 JUL 2006

PCT/ US02/ 40203

03/ 05h840 -1

10  Step 1;

Cbz‘

N OH
O

MeMgBr, THF Compound 85
Compound 80
CF;
FaC

To a solution of Compound 80 (550mg, 0.98mmo!, 1equiv) in anhydrous
THF (6ml) at -10°C, was added dropwise CHzMgBr (1.24ml, 3.7mmol, 4equiv, 3.0M
solution in Et,0). The solution was stirred at -10°C to 10°C for 30 min. Aqueous
15 work-up gave the crude product which was purified on silica gel column to afford
Compound 85 (236mg, 42%).

Step 2:

Cbz\

N o
O

- (COCl),, DMSO
Compound 85 Compound 86
CH,Cly, EtsN CF4
FiC

To a solution of DMSO (0.11ml, 1.55mmol, 4equiv) in anhydrous CH,Ci,
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



Step 4: Less polar product Exanple 93a and nore pol ar product Exanple 93b
(32ng and 44ny, total 88%for both isonmers) were prepared from Conplotidtl s
usi ng asivip hassipjpocedure as for preparing Exanples 79a andp ﬁgsgzr/@%@npound
5 65, but purification used chronat ogt, @fhy on a Biotage instead

pl ate. Electrospray M [ M1]+ 515. 3-f Exanpl e 93a. El ectrospray M [IVH] +
515.3 for Exanple 93b. Exanple 94 CF3 10 Step 1. OH Conpound 80 McMyBr, THE

Conmpound 85 F3C To a solution of Conpound 80 (550ng, 0.98mmol, |equiv)
anhydr dos 1 hHthgre N £3.37 Q. Tiaymeld dequiy) wiasi addesHdragmyise 1A¢t$mtlrrmg7a’fm|

dequi v,_78oO¥br whgh' 2 é&.ﬁg@am Jé”@re?ﬁbwd 9AdWRE rééétfdrﬁﬂaélwrﬂr% &ﬁtéOC for

30 mn. Aqueous ave the crude product whi was puri f |ed on

silica RE 'd’éﬁ%ﬁﬁeﬂ@h%ﬁ M&Cé@qeseeﬁﬁo utingy angt@gagtecty Ph N
(Codl) ZoH OTﬁérEﬂ@Hﬂﬁ!: 18 eﬂv‘%@o@:ed%@?*' $0, Qﬂfﬁ?@é%d%dﬁ%tra@d f gileut i on

addBMSSpé ol WBRhor s B by R S U oA a5 17

was Stl(ﬂﬂ.eﬁh f80%)> mn before a solution of Corrpound 85 (236ngy, 0.387mml1,

| equi v) i8n Jry CH2Cl2 (I "m) was cannulated in. It was stirred at -78C 1 7 J
UL 20 03/ 051840 PCT/ US02/ 40203 -102 for 1 h, then Et3N (0.37ml, 2.71
mol , 7equi Vo aaslutioed! Coonydwed 88f(1 ddequiv) rmlEtg')Ha(SmL ) G adnlecBOO% n, the

quenchazin OrYERITFARE B A B BEhaBR PRI TRl i ¢ "o 2.
ThdOor tmiospheseer Thasatalystivay fitenag St and iwasheslwith MeGHc ethe filtrate wagyi ve
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]" 474.1

Example 95

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 Et20,

20  and washed with saturated NaHCO; aqueous solution. The organic layers were
dried over MgS04, 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
(?H
2N
CF;

HN
.0 CFy
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,



5 the crude product, which was purified by silica gel colum to give
Compound 86 (140ng, 60% . Step 3: To a solution of Conpound 86 (1.@><3qu\/2}306
in EtOH (AgbloMem added 10% Pd/ C (0. 4equiv) and the m xt urErbsidrogsnat ed
overnight 1n a H2 balloon 10 at nospherg, The catal yst was filtered off and
washed with MeCH The filtrate was concentrated to give the crude residue
which was purified on silica gel colum to affordless polar isonmer Exanple
94a (24ny, 229, Electrospray M [I\/Hrlk+ 474.1: and nore pol ar isoner

Exanpl e 94b (32my, 29%, Electrospray ﬂﬁhﬁ 474.1 Exanple 95 OH CF3 15
993 hol , lequiv) in anhydrous EtOH (1
m) was added hydroxyl ami ne hydrochloyi & sal tCRz18ng, 0. 26mol, 7. 7equi v),
and NaQOAc (5ng, 0.061mmol, 1.8equiy).NThe reagtion mxture was stirred at
RT overni ght, then concentrated tondrypess. resi due was retaken up with
Et 20, 20 and washed w th sat urateg CO8._an LEOHS solution. The organic

| ayers were dried over MgSH4, f ared ang concenﬁat ed in vacuum The
crude product was purified on s a gel colum to afford Exanple 95 (12ng,
74% , Eisqg rospray M5 [M+l] + 489.1 Exanple 96 OH CF3 25 Exanple 96 (13ng,
5099 wa pared by sim | ar procedure as ﬁt(;%r Exanpl e 95 but using Exanple
94b in place of Exanple 94a. El ectrospray M+l + 489.1. 1 7 JUL 2006 WO

To a solution of Exanple 94a (1l6ny,

M5

03/ 051840 PCT/ US02/ 40203 -103 Exanpl e 97 NN CF3 Step 1: Conpound 47
1) 'CEt tBuLi 2) HC 10% ag. \ OH
‘ 0
1) = : Compound 87
Compound 47 ) 7ot BuLi P
2) HCI 10% aq. CF3
THF FAC
5 To a solution of ethyl vinylether (0.5ml, 4.83mmol, 12equiv) in anhydrous

THF (6ml) at -78°C, was added dropwise BuLi (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 hthen was quenched with saturated NH4Cl aqueous solution and extracted with
Et;0. The organic layer was dried over MgSQy, 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%).
Phwso Phwo
OH \ OH

Step 2:
\

Pd/C, EtOH o o
Compound 87
CF3 CF3
FiC

FsC  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%).



THE F3C Conpound 87 CF3 5 To a solution of ethyl vinylether (0.5nd,
4.83mmol, 12equiv) in anhydrous THE (6nl) at -78C, was added dropw’TSﬁJLtmu
(0.73mM , wo &dw®b, 3equiv, 1.7N solution in pentane). Thepcsl%%mﬂpwas
stirred at -10C bath until the orange 6%—' or faded away. It was cooled to
-78C again, and a solution of Corrpoungj 7(240ng, 0.41 mmol, 1 equiv) in dry
THE (1 m) was cannulated in. It was stirred at -78C for 10 1.5 h then was
quenched with saturated NH4Cl aqueous sol ution and extracted with Et20. The
or gani t r was dried over MpSO4i filtered and concentrated to give the
crude product, which was retaken up into EF 6m ) amgytreated with 10% HC
aqueous solution (0.8m). It was stirred VRT Q¥€erni ght. Al kaline aqueous
wor k-up gave the crude product which was gu edron silica gel colum to
afford Conpound 15 87 (100ng, 39% . Step 2}, Ph HN Conpound 87 Pd/C, EtCH
F3C Conpound 88a F3C CF3 Corthd@®hiC88b Cqupound 88a and Conpound 88b were
prepared usi Nng TomgPuhalasa pr ocedure—as for £xanpl es 94a and 94b usi ng
Conmpound 87 instead of 20 ConpouedEt®s: Sep' oE.by chiral HPLC col um

af forded Conpound 88a (13ry, 18%, and Conpo#ind 88b #xbemwir974% . 1 7 J U L
2006 WO 03/051840 PCT/ US02/ 40203 -104 Stmgp 3 : Conpound 88a H2NOHHCI NaOAc,

o Exanpl (ORRI §78 BT hbu s BPar GFnBARIPEPORsaVed BEfsospr ay NS

5 [ MrllExadthple 8% eBird Compound 88a in place of Example 94a. Electrospray MS

5 [M+1]'505.1
JOH
OH

Step 4:

N
o -
Example 88b HNOHHCGI
NaOAc, EtOH CF3 Example 97b
Fal

- Example 97b (10.7mg, 100%) was prepared using similar procedure as for
Example 95 using Compound 88b in piace of Example 94a. Electrospray MS
10  [M+1]'505.1
Example 98 and Example 99

: 7 N
PN PhHN =N
O, RO
\ JN N N
o — 0 7N
CFy CFy
FaC Example 98 FaC Example 99

To Example 13 (340mg, 0.76mmol) in 1m! toluene was added Pdz(dba)s
(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 N.. 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 2ml
-pHT 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.



, OH Exanpl e 88b H2NOHHCI NaOAc, EtOH Exanple 97b F3C Exanple 97b (10. 7ny,
100% was prepared using simlar procedure as for Exanple 95 usi ng1 bdﬂbﬂ]ﬂmd
88b i n phareeissbxanpl e 94a. El ectrospray MS 10 [ M+1]' 50pctisyauahs 98 and
Exanmple 99 PhNN--~ N ~\ N O F3C Exanpte 98 To Exanple 13 (340ng, 0. 76mmmol)
in 1m toluene was added Pd2(dba)3 (27.8 ng, 0.03muol), BINAP (37.8 ny,

0. 06mmol ), 2-bronopyridine (731, 15 0.76mvl) and NaQ:Bu (102ng, 1.065mol).
The m xture was concentrated in cuo anfbdhe flask filled with N2. The
process was repeated once. The da sol ution was heated at 90C for
16h. It was cooled to 23C and quenck gyiyh 2ml  pH7 buffer. The solution
was extracted with, EtOAc (1 O x )= TheNorganic |ayers were dried over

. Na2SO4 and concentrated. HPLC separ ionN\gM/e Exanpl e 98, 20 El ectrospray M
M+1] + 524.1; and Exanple 99, Electr ray Ms [ M#1]+ 601.1. WO 03/051840 -105
Exanpl e 100 PWN 5 10 Exanpl e 102 CF3 O NCO F3C 17 JUL 2006

PCT/ US02140203 F3C Exanple 100 WRSY pr epar ed using a simlar procedure to
Exanpl e 98, using 2-bromopyrinidin€ in place of 2-bronopyridine.

El ect r ospr ayEx@mplé 100 vistbpikparéc asinigea $iddilar procedure to Example 98, using

2-bromopyrimidine in place of 2-bromopyridine. Electrospray MS [M+1]" 525.1.

5 Example 101
PhHN—\

X_ /N CN

\O N/ N

FaC
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
PHAN ')
N NSo
o} H
_2}0&,
FiC
Step 1:
Cbz O
Ph. N 0«
N\
O
1) ClsCONCO
Compoundg 85
2} KaC04 CF3
MeOH Compound 88
FaC

To Compound 85 (429mg, 0.704mmol) in CH,Clz (3.5ml) at 0°C was added
15 - CI3CONCO (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
Hz0 (1ml). K>COa3( 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



PhHN-\ ; ~~-NHCN F3C Exanple 101 was prepared using a sim/lar procedure to
Exanpl e 98, using 2-chloro-3-cyanopyridine in place of 2-bronopyri dil dedUl 265

El ect r osgygysdps{oMrl] + 549.1. Step 1: Conpound 85 1) Ci 3%&%&&0@
MeOH Cbz o Ph N~ 4 NHZ F3C CF3 Oorrpogag 88 To Conpound 8 ny,
d

0. 704mmol ) in CH2CI 2 (3.5m) at 0C wa ded . 15 Cl 3CONCO (100m , 0. 844mmp1l)
dropwi se. The solution was stirred at OC for 2 h. The sol vent was then
renoved and the residue was dissolved in MeCH (4m) and H2O (1m). K2CO3(
1.0g) veencgatratechand Prssed dyonshahshiel siicargal gokuwsnn 12 giye aREUCh xt ure was

then di tyhgibund B8 3aR0RG, 9abey . concentrated to remove MeOH The residue
was extracted wth EtOAC (10m x 3). The conbi ned organic |ayers were WO
03/0,518%09 2106 1 7 JUL 2606 PCT/ US02/ 40203 concentrated and passed t hrough
a short silica gel colum to give product ﬁ% ound 88 (420ny, 91%. Step 2:
Compound 88 Phl (OAc)2 Rh(OAc)2 MO 5 TG und 88 (290ng, O0.446mmmo1l) in

CH2Cl 2 (3ml) was added Phl (QAc) gh,(();gplrrg,i ; gﬁﬂml), Rh2(OAc) 4 (12.9ny,
0.022mmol ) and MO (26.4ny, 1. 0rRmoAJ2. The suspension was heated at 40C for

16 h then cool ed to @dfmodri dst €YD 59) %gded and the suspensi on was
stirred for 5 mn. The mxture was filte wash%clwwith Et OAC. The
(o

conbined filtrate was 10 concentrated amd puri f %'Hp%u)p r omat ogr aphy on
siligca gel tf, PofpHaRRBE B dting, 0.446mmol) in CH,Cl; (3ml) was added
PhI{OAc); (131mg, 0.625mmol), Rho(OAc)s (12.9mg, 0.022mmo!) 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 fo give two isomers, less
polarisomer Example 102a, Electrospray MS [M+1]" 517.1 and more polar isomer
Example 102b, Electrospray MS [M+1]" 517.1.

Example 103
O

N

HN™ "NH  CFs

WY, ) o
7 O

Ph CF,
20
Step 1:
CO,CH; CF,
(OEt),P(O)CH,CO,CH;
Compound 3 CF
NaH, THF

Compound 90

To a mixture of methyl diethylphosphonoacetate (9.5ml, 51.77mmol, 3equiv)
in dry THF (100mt) at 0°C under N> was added NaM (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 aq. NaHCOj3 solution



(60ny, 31% . Step 3: Conpound 89 transferred to a Parr shaker using 5nl
EtOH. 10%°d-C (10% 60ng) was added and the suspensi on was hydroge}ryayﬂdz @t
40psi overnight. 15 The reaction mxture was filtered and concentrate

resi due WK@9¥eJ&#at ed using HPLC on OD col umn el uted wit h PRI xane to
give two isomers, less polar isomer Ekfple 102a, Electrospray M5 [ M+1]'
517.1 and nore poI ar isonmer Exanple 102b, Electrospray Ms [ MF1]" 517. 1.
Exanpl e 103 20 Step 1. (Okrt)2P(0O CH2CO2CH3 CF3 Conpound 3 CbzHN 4 _Or-'~;

~CF3 NaH1004f. ToamaixseSOas @xﬁad:tb&twitteEcmAﬁwmrhlﬂl t Mpeporsiphedaaganiat e

(0% | n 1876ré WAT8 siried s s Bdhart e ERE prPuuRF R PR BIRIRER S, "o
f (2) g Orlri) mhnomatogvhpm}r oneloBlofag@(mmdhéxama.Eg:)AﬂhérﬁMIhexF???Eetg)A;oo);to‘lﬂﬁfrg o
then quéﬁ%?og%&ngﬂﬂd élf@éﬁé@%%%ﬁ%& s B8 051640 507 1 7 oL
20065 PGEIEPRN2/ 40203 (100m ). The nmixture was extracted with EtOAc (100nl x
3). The conbined organic |ayers were dried (MySCMCHnGF{iltered. The crude

product was purified by col umpyghypmat ogr aphy over
hexane: Et OAc thafbrg,',o’lundry@xan.e;EtE%AciLo af fCoeidN~4 be .
86% , Electrospray M5 [M+l]+ 596.1. 5 Step 2: mpound 90" Pt 02, H2 Conpound
91 Conpound 91 was prepar ed from Conmpound 90 ng th@ompouedee simlar to

the preparati ro NE.; e nd 91 was
used i tho erBeatBBENKG SoatePRTEBHITRYT oBfT0 tiSelBRRR "L, Bl
ConpoundsibiiaCozbel 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

CFq
Compound 92
To a solution of Compound 91 (8.8g, 14.73mmol, 1equiv.) in dry THF
(150ml) was added LiBH, (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
15 bath and quenched with saturated NaHCO; (80ml). The reaction mixture was
extracted with EtOAc (3x100 ml). The combined organic layers were dried -
(NazS0Qy), 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 Step4:
Q,
_ H CF,
TEMPO
Compound 92 CbzHN-/ o
NaOCi CF3
Compound 93

To a solution of Compound 92 (8.2g, 14.4mmol, 1.0equiv.) in EtOAc {150ml)
at 0°C was added saftrated aq. NaHCO3 {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
(5.25% in H20, 20.4ml, 14.4mmol, 1.0equiv.). The reaction mixture was stirred for
15 min at 0°C. The reaction was moenitored by TLC in 1:2 EtOAc / hexane which
indicted presence of starting material. Additional NaOCI (2ml) was added to the



~w v CF 3 Conpound 92 To a solution of Conpound 91 (8.8g, 14.73mmol,

lequiv.) in dry THE (150m ) was added LiBHA (0.58g, 26.51mol, 1.8 eqyi m@
and the reaction mxture was stirred at OC for two h. The reaction 'm xtUre
was cool WD es080over an ice 15 bath and quenched with satPéTH¥YNERCO3
(50ml). The reaction mixture was extrH¥i-ed with Et OAc (3x100 ni). The

conbi ned organic layers were dried (Na2SO4), filtered and concentrated to
gi ve crude Conpound 92 (8.2g), Electrospray Ms [M+1l]+ 570.1, which was used

in the nexdtiohaadtienand Waeusticfad fores minaf m‘icc aht then #Qvas qperchdgbwithund 92

1 g SebiratgaeRIt By, Thetsadiel iRyl was St fith iR a0y

and t he 3).eThticombingd wrganedayssi wereddried ovdr (Mgb@j), fiterddadnd (1. 59,

14. 4nmol LV

TENPO ( 60D @”m%ﬁ%ﬁfdeéeﬁﬁﬂa&?m? 93 (B3 BFRELN S LB e nbB4<2080y o)

14. 4ymowithou? ey purifithbiomeacti on m xture was stirred for 15 mn at oC,
The reaet was nonitored by TLC in 1:2 EtOQAc / hexane which indicted
presencer‘oﬁ—startl ng material. Additional NaOCl (2m]d|: was added to the 1 7
JUL 2006 WO 031051940 PCT/ US02/ 30203 -108 r
for 15 mn at 0OC and then it wasMfdenchedcgk it ed Na2S203 (20m ).
The reaction m xt Geewaasd 8%t ractedw th Et XCF3). The conbi ned
organic layers were dried over (MgSO4), filgteped nq:o c%ncggarated to give
crude Conpound 93 (8g) which was used in thé next r e3CH60 Wi t hout further
purificati onA mbttere df Cﬁmﬁomgmgpddrﬂdnm&l ~1'.0equiv.) @rgl idMRfo (5D Avas

m xture ) heat ed
at 170Chf% %te%)Mﬁf? react %ﬁ% er X Ounr é")\g\lgs ‘(’:V\é’glce R%‘ ﬂgﬁg’ ﬁm%'eeﬁ@ g
wi t H0 wawdth watler{30miph el e egaation mixturerwas\axtrasted avitheBt (’tﬁCEnlz:oBl 1§bm X 3)
The combined organic layers were dried over (MgS0,), 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]"

tion_nixture and was stirred

550.1.
15 Step 5:
o) CF,
1. BH2.SMey, Hp05, NaOH  ¢p
Compound 94 ° i CF3
2. {COCI),, DMSO, EtzN 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 Step6:
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
. Y~NH
HN




conbi ned organic |layers were dried over (MgSO™4), filtered and concentrat ed.
The crude product purified by col um chronat ography over Bi ot age (77 301 2008
hexane: Et to afford Corrpound 94 (3.8g, 40% over three ste

El ectrospWQ;)) f4#1]+ 550.1. 15 Step 5: 1. BH2. SMe2, H20BCT §0283,1 ° ¢
Compound 94 2. (COCI),. DIVBO. Et, N uoh®®una t oo Corrpound 95 was prepared
from Conpound 94 using the procedure simlar to the preparation of Conpound
47 from Conpound 45. Electrospray Ms |[M1l]+ 566.1. 20 Step 6: Conpound 95
was conggén @d tol ess pol ar i soner Exanple 103a, Electrospray M5 [ M+l] +

502. 1, andnore pol ar isonmer BExuqos THE3D, ect rospr M5 [ MH1] + 502. 1,
using the procedure simlar to thgeprepar noof Ex |l e 43a and Exanpl e
-44b from Conpound $pmpaugsd i0 CF3 1 7 JUL 2006
WD 03/ 051840 PCTI US02/ 40203 - g Conpgq MyDGFJHF - 78 C Conpound
96 was prepared from Conpound 1 ng the p dure simlar to the
preparation of Conpound 3 from Cagound 1. ct QQ!DPQ}‘" 6Mm1]+ 5 566.1

for the Conpgund 106. _Ste Conpound, 96 was nve d to a,m xture of
Eonpl o 1040 CAAPNRRIEWS FIEPTRO P RomPSUET DSEIa e fropatsimiar '

pr epar ate the prepaxation 66Coatpeuwd a%mrmnpemmnﬁle?;troﬁpeams (Me1Pf two
|sorrﬁ ﬁ'ﬁs”i%%i ?:ted on E‘P"@s Chiral Pak AD 10 col um" using (5:95,
| PA: é 5 (ﬂ'ﬁpﬁﬂp s polar isomer Exanple 104a, Electrospray M
[ MH1] + m__ and nore polar isomer Exanple 104b, Electrospray N5 [M+l]+
502.1. Bxanp kfonjtagund 96 was converted to a mixture of Example 104a and Example
104b using the procedure similar to the preparation of Examples 43a and 44b from
Compound 2. The mixture of two isomers was separated on HPLC “ChiraiPak AD
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.

Exam le 105

\""--.. O

15 Example 105 was prepared from Compound 54 using the procedure similar
to the preparation of Compound 62 fromm Compound 54, but using CHaNH;z (2M in
THF) in place of ammonia {0.5M in 1,4-dioxane). Electrospray MS [M+1]" 504.1.

Example 106a and Example 106b

Example 106a Example106b
20 Stepl:
- 1. 7 OEt
t-Buli, THF
2. Oz, CH,Cl, OEt CF3
then Me,S

CF,
Compound 97

' 3. Pd{OH),, H
Compound 47 ——-(——)—2~ 2



HNC H2N, ..~0 CF3 15 Exanple 105 was prepared from Conpound 54 using the
procedure simlar to the preparation of Conpound 62 from Corrpoundl ff}UL %ﬂé
using CHBNH2 (2Min THF) in place of amonia _(0.5Min 1, 4-dioxane). ~°

El ect r ospvap3mEaspoit-1] + 504. 1. Exanpl e 106a and Exanpl e 106BCT/H3WR/AR2N HO. |,
CF HO CF 3 O 3 CF3 Exanple 106a 20 Stepl®- Conpound 47 1. "OEt t-BuLi, THF
2. 03, CH2C 2 then Me2S 3. Pd(OH)2, H2 CF3 Conpound 97 WD 03/051840 -110 1
7 JUL 2006, PCT/US02/40203 To a solution of ethyl vinyl ether (2.51 m, 26.1

nmol ) i n THE ¥pamsblutitin of §thyl viRgiesthds (2.5 Buetl,i 26 B!} inl THENS0MI) at _77{E°CR

ol or " oHERENS drigkidhah 1d 2 pmel T aM BreaR®) ek B0Ret.athed et Webol ca at

- 78C andvarmsa o 0 antl stioredowntil tHd calot @ thedsGufiGmimined pald ell¢ROMhe was

2t ur at S0pOtas BalCiB- 00 o785 e & Bpiio o RHBROUBERTod e

Layebs \BeTemseppiral Bff (200hl) wes agidedusT Heayixtureawas stirmadtatd 767 ¢ foret 2O (200m

Soi vent LogPNIhSHNR s aKE! S, SLSH.. SR anbi3 D ledNuded (P e

al cohol thasmixturei $ayerewerasepaaied and g agHeows layer s exdmnted with bgh t he

sol uti Ofeg%w Z%ﬁ THY tomBled &baﬁi&@g@fs @@fe%ﬁé&ﬂ(ﬂé&@a%%d@ -a?ﬂﬂfgtéiéd?’mml )

was added .and the mxture was warmed to RT. Sol vents were_rénoved I n vacuum
and pur iFoNQAtE yerByremayedin VasHumhicogva ghaiceel @syelipu all.a dhealeohglyvas

col qpl esfisspied iIMEHeSLAROWAPand bZ6Ak Vs hubk@throtgRlthe abthitdnCat-aBICI C

amount  of 853 Bide 0P St &L OBHIES (2.7ml, 37.3mmol) was added and the
mixture was warmed to RT. Solvents were removed in vacuum and purification by
column chromatography [CH2Cl;] 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-EiOAc,
4:1(viv)] gave Compound 97 as colorless oil.

Step 2:

20 Compound 97 was dissolved in CH30H (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

7 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

S

HN
HO o CF,

HN o
Ph” " CF,
To a solution of cyclopropylamine (17, 0.20mmol) in toluene (1ml) at RT
30 under N2, A{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 (1mi) was added. The mixture was heated at 60°C overnight
and was cooled to RT. EtOAc was added and the mixture was quenched with



15 added. The m xture was shaken in a Parr hydrogenator at 45 psi overnight.
The mxture was filtered through a pad of Celite and sol vents werd 7 éiioifes

i N vacuuryolbh9oedikye @ colorless oil. Separation by colum %ﬁﬂg{ﬁgg@phy
[ hexane- Et OAC 4:1(v/v)] gave Corrpounpl 97 as colorless oil. Step 2: 20

Conpound 97 was di ssolved in CH3COH (10nTL) and anmmoni a was bubbl ed thr ough
the solution for 30 mn. The mxture was stirred at RT overnight and
solvents were renoved in vacu 0 give y w oil. Separ at HPLC
toi ng - SRLTRIEAROIBRI: RaMEDT Ol eIt The JASTS erRAsHATRlaeaRd HiA ar
naj or I&qn‘@bus N dRffctéd Withomed At ()0Gs! M)Whé@@mbﬁbﬁ@rg@mprlayerys

[ M+1] +=491. ﬁ N@h@nuocgﬁl el Ht Iéf)g vmtth t he sane sol vent Sé (? av r’ghe
nore polMgre ﬁii”ﬁ eI 1 SO RICYRA) N YaciH M and pifncatio

El ect r obproajuriv® chwri:]aﬂsgﬂfﬁﬁ!h}l[he@nenﬁt@&d,w 1 QW3)lgavee Exanipler 0Gf(11mg,

cycl opr gpy 1 0 |,.0 e m) at RT 30 under N2,

Al ((iB) %Ed‘l’ﬁénsrﬁaog%%%%l cg}.%&)r?)ﬁﬂllé mem séés added. The m xture was
allowed to stir at RT for 20 min. nglgdﬂ tion of Conpound 97 (20ny,
0.040mo1) in toluene (1 mM) was addéds The m xture was heated at 60C
overnight and was cooled to RT. Et QAc was added and the m xture was
quenched with WO 03/051840 -111 1HN JUL 2006 PCT/ US02/ 40203 saturated
potassi um sodium tartarate sol it op=dhe I@yers were separated and the
aqueous | ayer was extracted wt c (100m x 2). The conbi ned organic

| ayers were dried (MgSO4) andpfjiltered. fSofivents were renoved in vacuum and
purification by colum chromatogra -EtOCAc, 2:1 (v/v)] gave
Exanple 107 (11 ng, 5 56% as (,Pg"l orlesg oil. %Féctrospray M5 [ M+1] +=531.
Exanpl e 108 HN C F3 Exanpl e 108a and Exanpl e 108b were prepared from
Conpound 97 &Xamgpl etmﬂa)aa@mplﬁ W%Wef%pfwrsﬂéméf PHRPAMARE WSING 107
from Cogms rbte%r@utmulé}tu&h@@rapa?raaohrdffa 5;9@107? fiFhNE onfipOLAE ®70but

El I
Cychﬁf’?%@? 2 AusE s Sy S RPlagR S - IR R RGN 1 EISRISHERY S somor
Exanpl e[Ni@8p. 57« hufiph #hell@9s Polkh iirmpr Examler08alind Electrospray MS [M+1]
573.1 for the more polar isomer Example 108b.

Example 109

15 Siep 1:

Ph cl) ik
NH,NHBoc, CD! o
Example 13 2 ® - Q‘H

THF CFy

HN \F,O Compound 98
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.



NH2NHBoc, CDI THE NH CF3 CF3 CF3 HN ~r0 Conpound 98 NHNHBoc To a sol ution
of di am ne Exanple 13 (150ngy, 0.336mmmol, |equiv) in anhydrous THE I@rﬂUi 2806
0C was d.Lert-butyl carbazine (44.4ng, 0.336mol, 1 eqyj | d by
CDI (1 65. ﬂg’;%b‘.%ﬁ%mm, 1. 2equi v). Thq ?eaction m xture \/\gksjwufgg\f\%?grr\gd to RT
and stirred for 2 h. The reaction m xtife was then concentrated and

purified on a biotage (5:95 MeOH Et OAc) to give Conpound 98 (170ny, 84%,

El ectrospray M5 [M+l]+ 605.3. NHCF3 it N)r-- 0O NN O 17 JUL 2006

PCT/ US 203 Conpound 98 -112 0 Ph | 4MHC /di oxane r~ -NH CF3 CF3 HN. FO
Conmpound 99 NHNH2 To a sol ution of Conpound 98 (17Qny, O0.281nmol, |equiv)

I n anhydrous CH2CI2 (15nml) at OC was addedp Fxol ution in 1, 4-di oxane
(0.7m, 5 2.81 mmol, 10equiv). The reactd ) mi e was warnmed to RT and

stirred for 18 h. The reagticPRioRanet Ure wasygquenthed with sat. ag. NaHCO3
(100m ) and eampowriccal wi x 160ml). THe organic | ayer was dried
(Na2SO™4), filtered and concentrated. TheYcrude product Conpound 99 was used
in the next reaction wthout further puHNL._gation.Cd®p&irep993: To a sol ution
of Conpound 99 (160ngy, 0.317mrol, |equiv) i ﬁﬂhydrous DMF (5m ) was added
formai m di ne acetate (165ng, 1.6mmol, 5equi vsi and t he

To a solution of Compound 98 (170mg, 0.281mmol, 1equiv} in anhydrous

CHaCl, (15mi) at 0°C was added a 4M HCI solution in 1,4-dioxane (0.7mi,

5 2.81mmol, 10equiv). The reaction mixture was warmed to RT and stirred for 18 h.
The reaction mixture was quenched with sat. aq. NaHCO3; (100ml) and extracted
with EtOAc (2 x 150ml). The organic layer was dried (Naz;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;SQ,), filtered and concentrated. The
crude mixture was purified on Gilson (1:9 H,O/CH3CN) to give Example 109 (50mg,
35%), Electrospray MS [M+1]" 515.3.

Example 110a and Exampie 110b

HN

HN{,, ‘\\\
CF3 CF3
HN _
-',//O ,’//O
CF3 CF3
20 Example 110a Example 110b
Step 1:
: Cbz
Ph, N
: N
> NSOtBu
tBUSONH \):
Compound 47 —ao" 2 X
Ti(PrO)4 0

CH2012 CF3
Compound 100

CF;



reaction mxture was stirred at RT for 30 mn. HOAc (0.091 m, 1.6mmmol,
5equi v) was added and the reaction mxture was heated at 80C for 6 1. JUh806
reaction 15 mixture was then cooled to RT, poured into Et OAc 4&%{‘}OOrﬁl) and
washed wi P ®445¢$40 (3 x 100n ). The organic |ayer was dri e§CTNEO%€9LP3
filtered and concentrated. The crude-M3ture was purified on Glson (1:9
H2O' CH3CN) to give Exanple 109 (50ng, 35%, Electrospray Ms [ Mtl]' 515. 3.
Exanpl e 110Ca and Exanple 11Cb O O 20 Step 1: Exanple 11Ca t BUuSONH2

Conpound 47 Ué:g%@) obdGe’sifdiar BE&Bhﬁ)!élﬂbSE‘é?IBOoﬁFﬁommumb 100 CF3 CF3

17J UL 20 3/.051840 2/ 402 g a procedure simlar
to Exarrrﬂoé"’? & gorr ?@l Syipnine, %‘UBPP@HWt he correspondi ng

sul fi ni rgteg2: Conpound 100. Step 2: Cbz Cbz\ PhvN-\, NHSQ Bu PhvN_; NHSCQt Bu
Conmpound 100 MyBr THE -78 to OCCbz\ /' -. Oorrpourmbzlola Y Oorrpound 101b CF3

CF3 5 Following a procedure si b, an NEsafml e 14, epnEsoteenpound 100 was
converted to sul finam de CorrpoundsVlO 1 and 101b. XSte 3

Compound 100
THF
-78 to 0°C
Compound 101a Compound 101b

5 Following a procedure similar to Example 11, Step 3, Compound 100 was
converted to sulfinamide Compounds 101a and 101b.

Step 3:

Cbz

A\

Ph N :NHSOtBu
~y\:>\_//‘c°"Me
A co,Me A\

) 0
Compound 101b
P Grubbs' cat CF3
Compound 102

CF4
A 15ml pear-shaped flask was charged with Compound 101b (140mg,

10 0.193mmol, 1equiv) and CH;CI; (1ml). To this pale yellow solution was added
Grubbs' catalyst (13.7mg, 0.016 mmol, 0.084 equiv), and methyl acryiate (21pl,
0.232 mmol, 1.2 equiv). The resulting reddish solution was heated at 40 °C
overnight and quenched with methyisuifoxide (0.2mi). After stirring at RT for 20 h, it
was diluted with Et;0 and washed with water. The organic layer was dried over

15  Mg30,, 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 HCI (2ml, 4.0M in 1,4-dioxane),
stirred at RT for 2 h, then concentrated again, retaken up again into MeOH (Sml),

25 treated with an excess amount of K,COs, 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




/1> COzMe Conpound 101b G ubbs'cat CF3 Conpound 102 CF3 A 15ml pear-shaped
fl ask was charged wi th Conpound 101b (140ng, 10 0.193mmml, |equiv) Famg 2006
CH2Cl 2(1 m To th| s pale yellow solution was added G ubbs’ cata

(13. 7ny, we 0.084 equiv), and nethyl acrylate (2FEF(US02d02035 ) |
1.2 equiv). The resulti ng reddi sh sotiid-on was heated at 40 G overnight and
quenched with nethylsul foxide (0.2m ). After stirring at RT for 20 h, it

was di | ut ed with Et20 and washed with water. The organi cl ayer was dried over

15| IVGSOt4 f Exafisie. 1150&(49{@;% épéredTwarsg?lldqirdoiatggérbu& Ugiﬂlﬁby s:j i c?h
columm_to |ve e was chnarged w
Conpoufr®™ ?uﬁgdgﬁ?%&m ﬁgaaf%@% EltOO—| (3m), and Pd(OqDZ on

carbon (90ng, 0.128 mmol, | SyanvpleZDPAd and Exatniledtiden bal | oon was attached
on the top and the ?xtare was hydr ogenat OQ|V€r night. The reaction m xture
t horoughly with MeO—|HNT g filtrate was co ' at ed, ci.hen re-taken up into
MeOH (2nl), treated wi HCI (2rffFz 4. OM i n (1, 4 di oxa ef, stirred at RT for
ghi n, aken up HYajr jnt (5ml), 25 treated
Wi th an excess anpupingst Ko d heat {758 h, filtered,
concentrated, and tresult d Cepe pur|f| d on @F=silica colum to
NHSQBu =002Me X 1 7 JURKaBmifs! 190 03/ 051840 PeY| U0/ 40203 - 114 Exanpl e
110b (4938 1was prepared by a simlar procedure, but using Conpound 10la.

was carefully passe rough a celited fupnel fand the celite pad was washed
2 h, then concentr at g

afford Exanpl e 110a“(42ny, 1@ El ectrosprayednhidds 515.1 Cbz  PhvN

El ectrospray Ms [ Mtl] 5%% 1 Exanple 11la and Exanpl e 11db oY0O NO 4NN ' C

" Ph N— NHSOtBU PRHN—N Ph HN HN——/<
m 1) HCH QJ O
% OH 2} (ClaCO),0
Compounds 1)Os CF3 _DIEA
101aand 101b 5y aB_H; 3) Ha, PtdfC
&, separation &r,
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,Cl; (2ml). This pale orange solution was cooled to
-78°C, and then Q3 was bubbied in. After the solution turmed pale blue, the reaction

10  solution was stirred at -78°C for 10 min, then it was flushed with N; to get rid of Oas.
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 dissoived in MeOH (2ml) and cooled to 0°C,
followed by the addition of HC! (6ml, 4N in dioxane). After stirring for 3 h, the solvent
was removed and the residue was redissolved in 3ml CHCl;, followed by the
addition of DIEA (178u). 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, NaHCO; (aqg.) and brine. The organic
layers were dried with NazSQ,, 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,Cly) 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.



5 Step 1: '"OH 2) (C3C0O 20 Compounds 1)03 10l1a and 101b 2) NaBH4 Cbz Ph_ N
NHSOQ: Bu CF3 Conpound 103 1) HCI DIEA 3) H2, Pd/C separation O// 19Jﬁh2053
CF3 CF3 Exanpl e 11la Exanple 111b An RBF was charged with a m xture of
Conpound ‘I’é‘@”’aﬁdﬁlolb (180mg, 0.248mmol, 1. Cequiv) and CFEUPSAHHP) . This
pal e orange solution was cooled to --18& and then 03 was bubbled in. After
the solution turned pale blue, the reaction 10 solution was stirred at -78C
for 10 mn, then'it was flushed with N2 to get rid of 03. The solvent was

t hen renoved carefully. The residue Bzamjpigsidflaved in EtOH fol |l owed by
addition of NaBH4 (120nmg). The sol-uton was stirred at RT for 12h. It was
quenched with NH4AClI solution. The reagtiNep was extracted with EtQAc (3 x
10m ). The organic solution was wash€d with brine, dried and concentrated to
give 15 Conpound 103, which was usgg Pn the next reaction wthout further
purification. The crude Conpound 103.was dissolved in MeCH (2nl) and cool ed
to 0C, followed by the addition of( HCl (6ml, CAN in di oxane). After stirring
for 3 h, the solvent was renoved d®d fhe regstdue was redissolved in 3ni
CH2Ct 2,  foll owed by the addition of/TFERASY). The sol ution was cooled to
0C, triphosgene (36ng) was 20 addg and tthe re@tifion was allowed to warmto
RT and stirred for 3h. It was the diluted with Et OAc, washed with 5%iCl,

NaHCOB (ag.) Tarfsdlntios of St/ prdsidlate (83M.E0.82WRM6!) tH TEIF (Biniih alNaB3C4undér ter ed
and confqgn&r :;}t ﬁﬂ“ Th@"fg ug%n%%du tmﬁnslg%gr Q‘tggngt ecFi] t 8 9t ve a ng xytyur e of _
Exanpl e VearHtyiiiymy @ +&p s PAFEWaR 8AAGpr s FPUIEY RO i n
CH2@.2) stimed)at/ 7 ECaiop1€ rbinland besdutinsl off Coftfpauntd 8X {hH8mg] 07 ramot)dnpol ar) .
Bl ect r og i nYPwEs iR, TP nliditd dadSlirba at2A! 61 1H Befdtd §lndting!- CF3
with HOAC at -78°C. 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 (MgSQ,) and filtered. Solvents were removed
10 in vacuum and purification by column chromatography [hexanes-EtOAc, 4:1 (v/v)]
gave a coiorless 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 CHaOH (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 [CH3;0OH-EtOAG, 1:9 (viv)] gave
Example 112 as a colorless oil (54mg, 61%). Electrospray MS [M+1]'=519.1.
Examples 113a and 113b -

0,
NH
CF; 0 CFs.
HN o
CF3 | Ph” CFsy
20
Example 113a . Example 113b

To a solution of Compound 51 (1.97g, 3.10mmol) in CH,Cl (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 (MgSQ,) and filtered. Solverits were removed
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sol ution of ethyl propiolate (83, 0.82mwl) in THE (2ml) at -78C unggp db{)Z
t-butyll iwo rp_f 0048n1 , 0.82nmmmol, 1.7Min pentane) was added. The m xt ur%
was 5 stiPed%584 78C for 10 min and a solution of Compoun&CAUSPYEEE
0.27mol) in THE (1 m) was added. ThE!Gri xture was stirred at -78C for 1 h
before quenching wth HOAc at -78C. Water and Et OAc were added to the

m xture. Layers were separated and the aqueous |ayer was extracted with

Et OCAc ( 200aduum 2nd dolemnorhrbimatdgraphyrihexares-&t0 Ane BH (div)leghveNh8@ilyliand

filtere S r I n vacuum and purification by colum
chr onmat %&Oﬁg’wﬁ%eﬁéﬁigsﬁ%@ﬁ%&‘? (v/v)] gave a colorless oil (112ng,
61% . The oi Theallytic sinshed§1.6g, BiG3Imened) was disgolved inttethylosthogartatei um (10%

on, b 30k S A T U LGS, TREr D < 45

re was rou
sol vant & asealadtinbecat 130°Caevermight. plventsvers mavedincagune agddgiglumme 15

oi | was cﬁi&ﬁ@do§%bﬂw[h%ﬁttét}©%)1 (3R] GEVEIPeaIKEISe Rga@hhggsow) AUbIbMESS

solution, for 30 m™n. The mXture wasS Stirred at oveini ght and sol vents
were rembved in vacuum Purification by columm chromatography [ CH3OH Et OAc,

2.0 g o sl g, ) sy
= . . a e a a e
) & ROBIesat B ShavaS BubPlechibud vt Sion ikl 8 BB bl IO o

DI BAQ- Hpeesishet],in thSsointion1. e mixtuos was@urged wiithdd sl unfilree colortess soldionst i rr ed

oL e Sl o S PP RS g AaR pal IR SO
added. [Soheants weee semopad it yacunan anwkcalyiubokromategrapdy [HexenesddOfia.h Et OAc
(S 200 m 951/@» ] ge% tHéOélBéng&e gmtﬁﬂg?gb?%%rs%dl@d@ssdéii.ed (MgS™4) and filtered.
ofvents rgrheeaﬂaéﬁ)?dev‘f%so%g?&.%‘% mmil) was dissolved in fsoprene (2.4mi) and t-
15  butyt alcohol (7ml) at RT. A solution of sodium chlorite (414mg, 4.12mmol) in
sodium dihydrogenphosphate (4ml, 20% wt. in water) was added. The mixiure was
stirred at RT vigorously for 2 h. 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
20  invacuum to give a crude acid as yellow oil. |
The crude acid was dissolved in CH2Cl; (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 (8mi,
4.12mmol) was added. The mixture was stirred at RT overnight before it was
25 quenched with saturated NaHCO; 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 (MgSQ,) and filtered. Solvents were removed
in vacuum to give the crude amide as yellow oil.
The crude amide was dissolved in CH3zOH (10mi) 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 NaOCH; 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 (MgSO,) and filtered. Solvents were removed



in vacuum and col um chromat ography [hexane-Et OAc, 3:1 (v/v)] gave the
allylic alcohol (1.6g, 85% as colorless oil. The allylic al cohol fi"gﬂé
2.63mol ) was dissolved in triethylorthoacetate (30ml) and catal yt Wﬁlt
of propan¥WOd348I840 was added. The nixture was heated 5 in BCHEENEWZPube at
130C overnight. Sol vents were renoved -fti7vacuum and col utm chr omat ogr aphy

[ hexane- Et 20, 5:1(v/v)] gave the al kene (891 ng, 50% as colorless oil. The
al kene (891 ng, 1.31 mml) was dissolved in CH2Cl 2 (20ml) and was cool ed at

- 78C. O3jpwas. Qﬁ&eoumearbrh%g?@w [I'fé'SkaHQIEtbA@: @a /%ggvéméx@sé olar
per5|ste |n eso IOI’] rgxture was “%g gp rl ess
sol ut i on'SOWe% WQW@ L fisiers ?H?'% Qa%d W‘:’lﬁpﬁﬂ#\%

war med t pa-RT =514 V@IBrﬁmW@[:Q diginvaihithe gmum@t termga@brtneaﬁ@r@r aphy

Hexane t he dehyde (800 Iorle oi |
i dinéaesem%wmpﬁlhﬂﬁﬁf o 1243 %Bsg’ﬂer%ﬁ‘ﬁ&?@ ) That- 15
but yl5 al Eblutrbspr'éuyﬂl\)‘ISa[Mﬁr 24 550) ut| on of sodiumchlorite (414rrg 4. 12mmol )
in sodiumdi hydrogenphosphate (4m 20% .in vvater) was added. The
m xture wa tir t RT or d Et OAc were,added
Cayer s vere i aPaVe Hesfiptart il dutboapt s detall Al Hodtsaniand \ErBiBRE o5 0m
X 2). Thef theamiriimh. at danbe abﬁv&’étewyethérse%ﬂm(emﬁm aatrtﬁaf tﬁé%@ca@BbVemS

were renmoved 20 in vacuumto give a crude acid as yellow oil e crude acid

was di ssoiadedoithe epphgdimentntigsciibedahave withasslepapingdrae thednyentive

1.2 I I ,

siiria Sendepty RS SpBrafoh: dnedorElingt (IETRertiot e ot iRfica 15 The plifalig® "o
4. 12mmol &mbadirmidsdiesﬂfhbedrabbue ebutds irdendecttb abvérTmodlﬁcat:gm tHad faoe avifhiin was

25 quenched w.th satur at sol u éf prager, OEA re added.

Layer s r?'@eﬁfﬁf%ﬁ%%a et’ﬂ%e ik F5Lamed, @QW%@?Q OE'F@AC (250nt
X 2). Th@aingfinbi ned organic | ayers were dried (MgSO4) and filtered. Sol vents
were renmoved in vacuumto give the crude am de as yellow oil. The crude

am de was dissolved in CH3OH (10m ) and Pd(OH)2 (20% on 30 carbon) was
added. The m xture was stirred under H2 (balloon) for 4 h. Solid was
filtered through a pad of celite and solvents were renpbved in vacuumto give
the crude am no-am de as yellow oil. The crude am no-am de was dissolved in
CH3OH and excess NaOCH3 was added. The m xture was heated at 60C for 1 h
before it was quenched with 35 saturated wth saturated NH4Cl sol ution.

Wat er and Et OAc were added. Layers were separated and the aqueous | ayer was
extracted with Et OAc (250m x 2). The conbined organic |ayers were dried
(MgS™) and filtered. SoI vent s wer e renoved WO 03/0-51840 -117 1 7 J UL
2006 :



PCT/ US02/ 40203 i n vacuum and col umm chr omat ogr aphy [ hexane- Et OAc, 2: 1(v/v)]
gave the less polar isonmer Exanple 113a (20ny, 9% 4 steps overal{)i ﬂgg 2005
white foam Electrospray M5 [M+l]+=515.1. Continuous elution with t

sol vent system gave the nore polar isprger Exanple 113b (25ng, 12% 4 steps
overall) as colorless oil. 5 Electrospray M5 [ Mrl] +=515.1. The above
description is not intended to detail all nodifications and variations of
the invention. It will be appreciated. by thoseGRimSed in the art that
changes can be nade to the enbodi nents descri bed above wi t hout departing

fromthe inventiveq10 concept t t hat the
i nventi onI i \s/ no!t VI tl mted topt hehpCdﬁ?%ﬁbgv‘ggg%%E%@é?gescr| bed above, but

is intended to cover nodifications th 3are1W|t in the spirit and scope of
the invention, as defined by the A@ngupge % following claims. 1 7 JUL
2006 118 Cainms 1. R18 R33' R (I'y or]a phaxfraceutically-acceptable salt

t hereof, wherein Arl and 4 e & -8, 2R1 and R2 are each

i ndependently sel ected fromthy ‘gsgohyp conS§isti ngjqr of H Cl1-C6

al kyl , hydroxy( Cl- C3al kyl ), R cyc oal kyl, -CH2F, -CHF2 and -CF3; or R
and R2, together with the carb \t..%mlhlch they are both attached, form
a C3 to Ce alkylene ring; or FE,“' n ogether with the carbon atomto
whi ch they are both attached, ?ﬁ& C=0 group; R3 ||§ selected fromthe
group consisting of H 'Cl1-C6 aI kyl, hydroxy(Cl-C3 él kyl), C3-C8 cycl oal kyl,
- CH2F, - CHF2 andr amtn‘\aaeutlmlyra;cqapwﬂem@&ﬁh%eoﬁemmw fromthe group
consi sting of 89 al k nd -OH, each R7 is independently sel ected
fromthe group c n%n% nareo and Cl-C5 alkyl; n2 is 2; R4 and R5,
together with the carbon atomto which tley are both attached, forma 5- or
6- menber ed het erocycl oal kyl ring sele fromthe group consisting of: 0O
0o0 11 11 % R®

X'is -O-;

R’ and R? are each independently selected from the group consisting
of H, C1-Cs alkyl, hydroxy(C4-Caalkyl), Cs-Cs cycloalkyl, -CH2F, -CHF; and -
-CF3; or R' and R?, together with the carbon atom to which they are both
attached, form a Cj to Cg alkylene ring; or R and 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, C+4-Cs alkyl,
hydroxy(C+-C3 alkyl), C3-Cs cycloalkyl, -CHF, -CHF2 and -CF3;

each R® is independently selected from the group consisting of H,
C4-Cg alkyl and -OH,;

each R is independently selected from the group consisting of H and
C1-Cs alkyl;

nzis 2;

R* and R?, together with the carbon atom to which they are both
attached, form a 5- or 6-membered heterocycloalky! ring selected from the
group consisting of: ’

/ﬂ\ 0 Ne)
HN NH HN HN /l\

‘1?-“"\ O,‘?') J'J\ ‘?7:):\\) and

1



HN L' O HN V~j and A conpound having the formula (1): RBRLR2 R6 Al \
/17 JUL 2005 119 wherein said 5- or 6-menmbered heterocycloal kyl ringyj g
optionally substituted with from1l to 6 substituents independently sel ected
fromthe group consisting of R30 and9R31; R8, RO and R10 are each

I ndependently selected fromthe group consisting of H Cl-C6 al kyl, C3-C8
cycl oal kyl, -OR 12, hal ogen, -CN, -NO»2, -CF3, -CHF2, -CH2F, -CH2CF3, - QOCF3,
- OCHF2, -OCHZzZF, -OCH2CF3, -COOR12, -CONR21R22, -OC(O NR2'R22 -OC(O R12 ,
-NR 21 COR12, -WrEEIDBRIASS- o erodyiskibEHo2 Rng, is ORBHSIAL,

- S02NR21R22, O ngR1 (R19)ra R12 is a | or C3-C3

cycl oal kyl SUtﬁi' ﬁﬂd"'f-@iﬁo gt%ﬁc?ﬁ‘%ﬁﬂﬂéﬂ&]@@ﬁp?pdg@ﬁ%%@'@8@4%&%"&@ gr oup
consistin X C8 cycl oal kyl

(C3-ChH) cygq oapk%éinfg%' %ﬁ* %nd IQA%CI—IZCFB and aryl né is 0, 1 or 2; RI5 is
Cl- C6 al kyl , tREaod &IP hyé eaciCFalependentrBalecridfrom tHe @bups al kyl, C3-Cs

"o (o) écor@%w%ﬁéfﬁé Lot CrGortbciiakivie B H0RGn: MRt i <
attached, m |é|a§5 ncyc FEEFF %6§ e@)émpp 6@"2‘7{,‘9 EH:Z(@'FSI sting of H,

Cl-Co6 al kyI CN, -NO2, -CF3,
_CHF2, - CHOOOR'GGEDNR ;z-oc oc(oqa 2 1-NR?) COR*)?,(cs CB

cycl oai kyI 1R22,
“NR21CORLZ, %z@%ﬁ%@%@ﬁ%ﬁs&g %&%R O n6R15; R21
and R22 argg hﬁrgj}ﬁp F iy selected fromthe group consisting of H,
Cl-Co al kyI ZSS cycl oal ky and benzyl; R23 and R24 are each independently
sel ected from tR¥ igrhuG1-Cersdkyd oF Rg-Cotydlbalkd; C1- C6 al kyl ; or R23 and R24,

oact her 1R 575 B4 SO0 e Be bl Laelud PO o8 AR nslhd 2.
i ndependengf i, SeiCRGIRA, CL-OY YoM UT LORNSYEbRIRGICHCHEIRGE -CH-CR s al kyl ;

and aryl;

ngis 0, 1 or2;

'8 is C4-Cs alkyl, C3-Cg cycioalkyl, -CF3 or -CH,CF3;

R™ s H, C4-Cg alkyl, C3-Cs cycloalkyl, (C3-Cs)cycloalkyl(C4-Cg)alkyl,
hydroxy(C»>-Cg)alkyi or -P{O)(OH);; .

each R" is a substituent on the aryl ring to which it is attached, and is
independently selected from the group consisting of H, C4-Cs alkyl, C5-Cs
cycioalkyl, C+-Cg alkoxy, -OH, halogen, -CN, -NO,, -CF3, -CHF3, -CH2F,
-OCF3, -OCHF;, -OCH,F, -O-(C4-Cs alkyl), -O-(C3-Cs cycloalkyl), -COOR,
-CONR?'R%, -OC(O)NR?'R?%, -OC(O)R"?, -NR?'R%, -NR?*'COR"?,
-NR?'CO,R", -NRZ'CONRZ'R?, -NR?'SO,R"® and -S(0)nsR":

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

R? and R* are each independently selected from the group conS|stmg
of H and C,-Cs alkyl; or

R% and R%, together with the carbon atom to which they are both
attached, form a C=0 or cyclopropy! group; '

R% is H, -OH or C1-Cs alkyl;

R? and R? are each independently selected from the group consisting
of H and C4-C; alky!;



1 7 JUL 2006 120 R30 and R31 are each independently selected fromthe group
consisting of H -OH Cl1-C6 al kyl, C3-C6 cycloal kyl, 17 JUL 2008
(C3-C8) cycl oal kyl (C1-C6) al kyl and -C(O NR13R14; or R30 and 'R31, together
with the carbon atomto which theyi@e both attached, form=0 =S, a

cycl opropyl ring or =NRs6. R32 and R33 are each independently selected from
the group consisting of Hand Cl-C6 al kyI; R34 is H Cl1-C6 al kyl, C3-C8
cycl oal kyl, (C3- g) cyc% oal kyl S‘I 1- C6) al kyl or hydroxy(C2-C6)al kyl; R35 is H,
Cl-C6 al kyl, nchRT' @releac imepeadw&yla&iemd(f(om@mgm;p g:onsustjr@)(a—l)z

L R RSl o (o

(C3- C8) cyctpolMmIPRCE-¢6) al kyl, -NO2, -CN or OR12; R37 is 1 to 3
substituents In pendeﬂtly sel ected fromthe group consisting of H Cl-Ce

al kyl, -0OH C1R5% aad®Xytegatheawihdhe carbiogl a_torrbtcewhm theyammbsth -0-, -s-,
-S(0 CE2- _or NR34-, - N( CONRL3R14) -,

i NECI))2R13) %Chﬁﬁ‘g%ﬁlé? =, Rl(%EJQ%éRS%py' ”“glﬁt' PRER12) -oE 'S S%O)_,
-SC2-, -CH2-, RR2ndR-HRIHTh Inﬂépeﬁdénttyoséectéﬂffrorﬁ%é Q%lfﬁcoﬁérstmg

di ast ereomer, enantioner, ster eoi sonmer, regiostereoner, rotoner, or
t aut oner (HEW C1Cs Eﬂkﬁf conmpound or salt according to claim1, wherein for

comound or salt &k FaiGeald” et neftBaRal (0Tl R e CORIARE 1o o o

each i ndepsaaeniCy-Cialkgt ed fromthe group consisting of H -OH and
hal ogen. 1 7 JUL3 2006 121 3. onpound or _salt according to claim1l

represented byt *He H Grires @ kM' CRI@B wrelpalkyl, (Gs-Cajoyclaatkwifen-Re)alisyd
o eben e R OERIECHEA il b RN, COTaITHIRCHIC iy TR 0"
i ndependen((l)lylz)aél(&i‘?)a‘ao&-rwﬁ) the group consisting of H -OH and hal ogen.
R¥ is H, C4-Cs alkyl, C3-Cs cycloalkyl, (C3-Ceg)cycloalkyl(C4-Ce)alkyl,
-NO,, -CN or OR'?;
R¥ is 1 to 3 substituents independently selected from the group
consisting of H, C4-Cg alkyl, -OH, C4-Cs alkoxy and halogen;
ris 1to 3;
X% is =NR*-, -O-, -8-, -§(0)-, -80;-, -CH2-, -CF5- or -CR"?F-;
X2 is =NR¥-, -N(CONR™R™)-, -N(CO;R™)-, -N(SO;R'®)-, -N(COR"?).,
-N(SO2NHR")-, -O-, -S-, -8(0)-, -SO3-, -CHg-, -CF- or -CR'?F-;
nzis 1to 5; and
nsis 1 to 3;
or a diastereomer, enantiomer, stereoisomer, regiostereomer, rotomer,
or tautomer thereof.

2. - The compound or salt according to claim 1, wherein for
AP, at least two of R®, R® and R'° are each -CFs.

Claim 5 (Amended): The compound or salt according to claim 1, wherein for
Ar', R®, R? and R are each independently seiected from the group consisting
of H, -OH and halogen.



4. The compound or salt according to claim1l, where the 5- or 6-nenbered
ring is selected fromthe group consisting of: "O R35 "N ~f[| ' "I\tlﬁm_ﬁud?ao
R3\ N2 / ai Rwherein R35 is H, C]]?G al kyl, C3-C8 cycl oal kyl,
(C3- C3) cycl oal kyl (C1- C8)alkyl: n5 i'¢11 or 2 X2 is -CH2- or -0-: R30 is H,
Cl-C6 al kyl or C3-C8 <cycloalkyl; and R31 is H, -OH or Cl1-C6 al kyl. 5. The
conpound or salt according to claim1, where the 5- to 6-nmenbered ring is:
R30 O 31 R35-M X19%)0 4 / VUAA wherein R30 is H, Cl-C6 al kyl or C3-C8
cycloal kyl; R313is H, - OHTte édmpbursd bysalt acemtdingo ¢laim ndepassdendd v
selected fromthe group consisting of H Cl1-C5 alkyl, C3-Cs cycloal kyl, and
(m-m)cybvmmlﬂ@-m)m kyl; ndis 2 or 3 and n7 is 0. 1 7 JUL 2006 122 6.
The conpound or salt according to claim4 wherein the 5- to 6-nenbered ring
is selected fromthe group consiRINFdt 0 O 0 HNANH HNAO HNAO 17 - o, ,
and ~ 7. 6-menbered ring is The cd ndeccorﬁh' ng to claim 5, wherein the

5- to 0 HNANH ' O x1k@ .
RS N. g =

wherein for Ar?, R® and R® are independently selected from the group
consisting of ~CF3, -CHF5, -CH,F, halogen, C1-Cg alkyi, -OCF3 and —~OR'?,
and for Ar', R® and R'® are independently selected from the group consisting
of H, -OH and halogen.

4, : The compound or salt according to claim 1, where the

5- or 8-membered ring is selected from the group consisting of:
0O R
R

O
R35_NJ]\N_R35 RaENJl/XZ

'?7‘/‘&&0 and %ﬁj)"s "

wherein R* is H, C-Cs alky!, C3-Cg cycloalkyl, or (C3-Cg)cycloalkyl(C+-
Ce)alkyl; nsis 1 or2; X%is -CHz- or -O-; R¥ is H, C¢-Cs alky! or C5-Cs
cycloalkyl; and R* is H, -OH or C4-Cs alkyl.

5. The compound or salt according to claim 1, where the
5- to 6-membered ring is:

wherein R¥ is H, C4-Cs alkyl or C3-Cg cycloalkyl; R*'is H, -OH or C4-Cg alkyl;
each R* is independently selected from the group consisting of H, C4-Cs
alkyl, C3-Cs cycloalkyl, and (C3-Cg)cycloalkyl(C4-Cglalkyl, nsis 2 or 3 and nyis
0.



8. The compound or salt according to claim1l, wherein the conpound is

sel ected fromthe group consisting of: and CF3 CF3 and st ereoi soner L7
thereof. CF3 9. The conpound or salt according to claiml1, wherein g g 006
conmpound is: 1 7 JUL 2006 123 HNI i 10. The conpound or salt according to
claim1l1, wherein the conpound isi1241. The conpound or salt according to
claim1, wherein the conpound-is: 0 12. the conpound is: 13. the conpound
is: CF3 The conpound or salt according to claim1l, wherein The conpound or
salt according to claim1, wherein CF3 1 7 JUL 2006 124 - 14. A

phar maceuti cal conposition phslng, a t.her a utlcall ‘ ctive anmount of
at | east one conpodYnd of cl ﬁ?iﬁ){nﬁ’cﬂ" ﬁ%l{] glch?X% {é@?egﬁ‘ne carrier.
15. A net fedsofp 6fn€é\hb€§ad3ﬂﬁ§i§sé1861lérd‘ﬁélﬂghé@%tﬁb Ebﬁél!sﬂﬁg of0 a patient an
effective amount of at |east” _one conmpound or salt of claim1. 16. A nethod

of treating cough conprisingjdm nistiegring to atient an effective anount
of at |east one conpound or |t of aim1l.
HN” "NH HN™ O HN” ™o

LL?"\P O, ‘%m , and (77m

[£ The éompound according to claim: 5, wherein the 5-to
6-membered ring is '

O
HN)LNH
, ‘77 H .

55

8. "~ The compound or salt according to claim 1, wherein
the compound is selected from the group consisting of:
8]
HN,,
HN
2 0
CF; CF3
OYO
HN
CF3
HN
"I/O
CFs3 :
and ‘ , and sterecisomers thereof.
9.

The compound or salt according fo claim 1, wherein
the compound is:



V7 JUL 2006

123
OGN
O
3;“ CFy
0.0 CFy
. 10. The compound or salt according to claim 1, wherein
the compound is:
0,
HN/., CFy
HN "I/opc;:a
1. The compound or salt according to claim 1, wherein

the compound-is

(o]
CF3
HNit
HN ;,‘,/OT@CFS

. 12. The compound or salt according to claim 1, wherein
the compound is:
o)
O;J\ CF;3
HN:
HN i O CF,
13. "~ The compound or salt according to claim 1, wherein

the compound is:

O
HNrr, GFs
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- 14 A pharmaceutical composition comprising a
therapeutically effective amount of at least one compound of claim 1 in a

pharmaceutically acceptable carrier.

15, - A method of treating emesis comprising administering
to a patient an effective amount of at least one compound or salt of claim 1.

_ | 16. A method of treating cough comprising administering to
a patient an effective amount of at least one compound or salt of claim 1.



