- 1 - PYRRCLI DI NE AND PI PERI DI NE DER/ VATES AS NK1 ANTAGONI STS BACKGROUND OF

THE INVENTION 1. Field of the Invention The invention rel ates
to an antagoni st of the neuropeptide neurokininl (NK, or NK-1) receptor. 2.
Description of Related Art Tachyki nins are peptide |igands for

neur oki nin receptors. Neurokinin receptors, such as NK1, NK2 and NK3, are
involved in a variety of biological proCesses. They can be found in a
manmal ' s nervous and circulatory systenms, as well as in peripheral tissues.
Consequently, the nodul ation of these types of receptors have been 'studied
to potentially treat or prevent various manmmal i an di sease states. For

i nstance, NK1 receptors have been reported to be involved in mcrovascul ar

| eakage and nucus secretion. Representative types:of neurokinin receptor

ant agoni sts and their uses can be found in: U S. 5,760,018 (1998) (pain,

i nfl ammati on, ene U S. 5,620,989 (1997) (pain, nociception
and inflammat i on%ﬁﬁﬁpgﬂf4%ﬁ®gf% PEREYATERCAS AKLIBUIAGONTSRY (sane) and
WO 94/ 10165 (1994) (sane). Further types of NK, receptor antagonists can be
found in Wi et al, Tetrahedron 56, 3043-3051 (2000); Ronmbouts et al,
Tetrahedron Letters 42 7397-7399 (2001); and Rogiers et al, Tetrahedron 57,
8971-8981 (2001). It would be beneficial to provide a NKi antagoni st
that is potent, selective, and possesses beneficial therapeutic and

phar macol ogi cal -ropgrtlesI agg good netabolic stability. It would further

be bendBASKLBROA Moni st that is effective for treating a

vari ety of physio s, synptonms and di seases while mnim zing
si de effects? ‘:%Bﬁlthéj'lrﬁ}gn% h to provide these and other benefits, which
will becorre appar éhe ingention cestesitptaroantagopist of Hg neua}pefﬁlﬂmnrdéniﬂ-lE
INVENTI ect, of the invention, a conpound is provided having the
formul a 1 Oiﬁgglﬁé egpggr R33 R or a phar rraceuti cal l y-acceptabl e salt

t her eof vvhezel n Descn%ﬂ& onRefdtddaxre each i ndependently selected fromthe

group consi st| ng 0 eteroaryl and R9
Tachykinins are peptide ligands for neurokinin receptors. Neurokinin

receptors, such as NK;, NK; and NK3, 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
disease states. For instance, NK; receptors have been reported {o be involved in
microvascular leakage and mucus secretion. Representative types of neurokinin
receptor antagonists and their uses can be found in: U.S. 5,760,018 (1998) (pain,
inflammation, migraine and emesis), U.S. 5,620,989 (1997) (pain, nociception and
inflammation), WO 95/19344 (1995) (same), WO 94/13639 (1994) (same) and WO
94/10165 (1994) (same). Further types of NKy 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
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.



; X1is -0-, -S, -SO, -502-, -NR34-, -N(COR12)- or -N(SO2R16)-; when X1
is -SO, -502-, -N(COR12)- or -N(SO2R16)-, then: Rl and R2 are each
i ndependently sel ected fromthe group consisting of H Cl-C6 al kyl,

hydr oxy( Cl- C3al kyl ), C3-C8 cycl oal kyl, -CH2F, -CHF2 and -CF3; or Rl and R2,
together with the carbon atomto V\/mch ?hey are both attached, forma
chemcally feasible C3 to C6 al kylene ring; or when X1 is -0-, -S or
-NR34-, then: Rl and R2 are each independently sel ect ed fromthe
group cBhAINRARY OF THE (NVEJBJTEION/I hydr oxy( C1- C3al kyl ), C3-C6 cycl oal kyl,
- CH2F, -CHF2, and - CF3; R1. and , ether, with the carbo omto |ch
hey are bot It Qne 25t Of BenaSatien: 2 GPMPaERLDvigs o 80 e Enue (g

or R1 and R2, together with one anot Iger and the carbon atomto which they
are both attached, forma C=0 R'R3 RS setected fromthe group
consisting of H Cl-C6 alk dro y(Cl al kyl'), C3-C8 cycl oal kyl,

-CH2F, -CH F2 and -CF3; dently sel ected fromthe
group consisting of H, 81 A andXC]-I eé{:% R7 is independently

sel ected fromthe group_gongisting of Hand Cl-Cs alkyl;. -3- n2is 1to
4, R4 and R5 are gac \ndependent |y selected fromthe group

consi sting of -(CR28R29)ni - erg, RP is 0to 5 and

- CH2F; : DR -707(Cni C8113/ 4- /é)asR OCHF, - TOCFlFé -0CF3, - OCH2CF3,
-0-(C3-C8 cycloal kyl), -0-(G -C8)al kyl (C3-C8 cycl N kyl), -NR13R14,

- SO2NR13R14, or ARpREREticalNRhEEe MaBlAsalt {HBRBE Iwherein

Ar' and Ar? are each independently selected from the group consisting of

R”-heteroaryl and

X' is -O-, -S-, -80O-, -805-, -NR¥-, -N(COR"?)- or -N(SO,R"®)-;
when X' is -80-, -S0,-, -N(COR")- or -N(SO,R"%)-, then:
R' and R? are each independently selected from the group
consisting of H, C4-Cs alkyl, hydroxy(C4-Caalkyl), 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 C3 to Cs
alkylene ring; or '
when X' is -O-, -S- or -NR**-, then:
R'and R? are each independently selected from the group
consisting of H, C4-Cs alkyl, hydroxy(C1-Caalkyl), C3-Cjs cycloalkyl,
-CH,F, -CHF; and -CF3; or R' and R?, together with the carbon atom to
which they are both attached, forrﬁ a chemically feasible Cj to Cs
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-Cs alkyl, hydroxy(C1-Ca
alkyl), C3-Cg cycloalkyl, -CH,F, -CHF; and -CF3;
each R%is independently selected from the group cansisting of H, C4-Cs alkyl
and -OH;
each R is independently selected from the group consisting of H and C4-Cs
alkyt; .



-NR12(C(0) NR13R14), _C(0)NR13R14, _C(0)OR13, -C3-C8 cycloal kyl, (R18),-aryl,
(R19)r-heteroaryl, -0C(0)R14, -0C(0)NRL3R14, -C(=NOR14)(R13), -C(0)R13,
_c(oR12) (R13) (R14. ) heterocycl oal kenyl optionally
substituted by 1 to 4 substituents |ndgpendently sel ected fromthe group
consisting of R39 and R31, R23 rigons 7R24 X2-":-/R3 PR '")R12 - n5 Nk_, N..
R15\ X2R-tsl1 ,1))n3 0_, R2711 Ni | R1211\ R27N')(2a R27MN 0 R27 00 ,0 - NCYX3
; or R4 and RS t,0 ejfher are =0, =NOR12; or R4 and R5, together with

t he carbon aﬁzdﬁ11ttg’ whi ch they are both attached, forma chenically feasible
4- to 8- mentyRt gAy IRGtAEASAEH PALKEhIBHNSEIBERDYFhAAINEGLPIddMBIARRLG Ning 1 to
3 groups_independently sel ected from X2, provided that at | east one X2 is

- NR35- -(CB-"R-)R+G.-5(0)- or -502-," the chenmically feasible ring being

opti onal ly bstituted with from 1 to 6 substituents independently sel ected
fromthe grm Consi st i ng of R3 and R31; provided that R4 and R5 are
not both sel ect edhfis@ng beamd oup consisting of H, aI kyl and cycl oal kyl ;
further provided tha when one_of R4 a R5 t hen_t he ot her one of

R4 and R5 i s not Can&ﬁ “oF 3ty 7 -SHF; BB Cmfkyﬁd'@@éizﬁréf%%

d dent | | t
| ndependent | csel eaicsl i oTil e 6] QoYL BEASaklGLeTR Aoty S
-S&Fg) ngCHFmR”RnestozNaiPR&Fa\lR-‘%Bmm‘é -NREGRZY ) HRDIRY - Hg%%@m PRzﬁle 02
- SO2NR21R22," N%%(%) é?]-ih@ﬂ%%e;%@”%nd %%%ﬁ habaisds iloa%y' J-aryl,
(R"®)-heteroaryl, -OC(O)R", -OC(O)NR"R™, -C( NOR"‘)(R“’) -C(O)R"®,
-C(OR™)}(R")(R'), heterocycloalkenyl optionally substituted by 1 to 4

substituents independently selected from the group consisting of R%* and RY,
/‘ x2

( ,. _ R23 12

Ns / I-{-\ 12 y_ R

7
R70 ’ o I (R ‘R27

N %

2 \ DLR12  or

R* and R® together are =0, =NOR'Z or

R* and R5., together with the carbon atom to which they are both attached,

R37

form a chemically feasible 4- to 8-membered heterocycloalky! or heterocycloalkeny!
ring containing 1 to 3 groups independently selected from X2, provided that at least
one X% is =NR*-, -0-, -S-, -S(0)- or -SO.-, the chemically feasible ring being
optionally substituted with from 1 to 6 substituents independently selected from the
group consisting of R* and R*';

provided that R* and R® are not both selected from the group consisting of H,
alkyl and cycloalkyl;

further provided that, when one of R* and R® is -OH, then the other one of R*
and R® is not alkyl or (R"®)-aryl:

R®, R? and R'? are each independently selected from the group consisting of
H, C4-Cs alkyl, C3-Cg cycloalkyl, -OR', halogen, -CN, -NO,, -CF3, -CHF, -CH,F,



R12 is H Cl-C6 al kyl or C3-C8 cycl oal kyl; R13 and R14 are each

i ndependently selected fromthe group consisting of H Cl1-C6 al kyl, C3-C6
cycl oal kyl, (C3-C8)cycloal kyl (C -Q ikaryrah-d- heteroaryl; or R13
and R14, together with the nitrogen atomto which they are both attached,
forma chemcally feasible 4- to 7-menbdr ed saturated or unsaturated ri ng
that is optionally substituted with -0OR12, where one of the carbon atons in
the ring is optionally replaced by a heteroatom sg| ected fromthe group
consi st4Gtd,OF 3,—OCF 3, SO@HF ARIGH, M 60GHALF 31 -COOR ' RGONRTRC6 al kyl, C3-C8

cycl oal - CE3 - : i -8

cgcl oal -@43(01[% % c@éﬁﬁ?ﬁl (Nﬁf’é‘é%gfzﬁy‘lr'%ﬂr@@%iy( '&%Iz %Q%B or

each RLyyp¥ 5 S Iyt f QD INE?! . ferma? i \\ipi hivli S
attaché%,lF"’\ar?glgzc%l in%p;ﬂ:ze(r%’tll)y seﬁ?c/'t ggol)nggm't( e »g%a Jﬁrﬂ’go(ﬁsji meﬁgogb'H,

Cl- C6 al kyl, isd8, Eyeloalkiydr, CECs@ychialiofy, - OH, hal ogen, -CN, -NX®, -CF3,

-CHF2, -CH2Fo130QCE3,14-OCH F2,. -0C H2 E. -Q-(Cl- kyl - 0- - C8
cycl oal kyl ), R—%@fﬁ%ﬁ“ arn fﬂ%%?eﬂ@%j{fgﬁg'ﬁf‘zf?g@b?@@a,cq ,°f H,

_NR21C0RIE alhiA? E50CRavcloalkiA2 L eRsalk E5fkyl LTRITF 5, 2r{)andR18;
R2/ and R226 are each independently Select'ed fromthe group consisting of H,
Cl- C6 ah@dgroamys-ata cycl oal kyl and benzyl; or R21 and R22, together

with the nitpog e icf . b e f %@' 1y
feasi bl e 4- Fo %H(rjrgirrbglr& t%%t‘&?%@@%w?aqiéﬁséa}%ﬁ gt%é@%fh %&y év)\r/%er%rcg[hone ogat he
car bon farens chentibally feagible 4o ptd 7onahihered patoatedpr anbatueaisat img sedtést ed

fromthe gro cqonsisting,of -@, -S and - NR34-: R23 and R24 are
each i n%'gmﬁlj&rﬁq t%‘éﬁ@d’%ﬁh'@ﬁom"{r}%e therzarben Ajews 'Pﬁﬂﬁﬂ'”@, 'SC6 al kyl ;

or o) tf@?al%ﬁ@pl?cﬂad IS;QEﬁéﬂ@foa%rh%él@@te@%fd}ﬁﬁhétﬁﬁb;B‘éoWB?sﬁH idiep-arg both
attached, form,a C=0 or” cyclopropyl group; R27 is H -OH or Cl-C6 alkyl;

-5- and RRarid R29 are each i ndependently sel ected fromthe group
consi sting o;l H}gnq]o - C2 al kyl ; R3 and R31 are each independently
sel ected fronfthe grodp consisting of -OH Cl1-05 al kyl, C3-C8 cycl oal kyl,

(C3- Cs) cycl oR'kid CETGHky) RyiCanytiodlkyl) MEAE CHLTF;; _
o SRMB B iy e S It LG L b = - 250t

hydroxy(C»-Ce)alkyl or -P{O)(OH)a;

each R'? is a substituent on the aryl or heteroary! ring to which it is attached,
and is independently selected from the group consisting of H, C4-Cg alkyl, C3-Csg
cycloalkyl, C4-Cg alkoxy, -OH, halogen, -CN, -NOa, -CF3, -CHF,, -CH.F, -OCF3,
-OCHF3, -OCH,F, -O-(C-Cs alkyl), -O-(C3-Cg cycloalkyl), -COOR™, -CONR*'R%,
-OC(O)NR?*'R%, -OC(0)R™, -NR*'R%, -NR?'COR"?, -NR*'CO,R",
-NR*CONR?'R?, .NR*'SO,R" and -S(0)sR";

R?' and R% are each independently selected from the group consisting of H,
C1-Cs alkyl, C3-Cg cycloalkyl and benzytl; or

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
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-Cs alkyl;



R32 and R33 are each independently selected fromthe group consisting of H
and Cl1-C6 al kyl ; R34 is H C1-05 al kyl, C3-C8 cycl oal kyl,

(C3-C8) cycl oal kyl (Ci -C6) al kyl or hydroxy(C2-C6) al kyl ; R35 is H,
Cl-C6 al kyl, C3-C8 cycl oal kyl, (C3-C8)%ycloal kyl (G -05)al kyl, -P(0)(CH) 2,
allyl, hydroxy(C2-C8)al kyl, (d -05)al koxy(C -C6)al kyl, -S021R16, or

(CH2) 2-N(R12) - S02-R16; R36 is H, C,-05 al kyl, C3-05 cycl oal kyl,

(C3-Cs) cycl pas (K398 )t kW %}% 3@\% %&n oS tih At

substi t uent ;Ralé éngn ent yhséij%% e rT1t omltgﬁtee gr oupthgoq{oug%lzjr?g%g gl—(ﬁ %1- 05
al kyl , andg+-Clalkgi; al koxy and hal ogen; r is 1 to 3; X2 |s -NR36- -0-, -S,
-5(0)-, -50 -

N CCNRlSRlé) a”gﬁl‘% C@;f?e ch '”dﬁk’%‘efgﬁﬁgﬁ Sebcﬁ@d@@@z‘%’e 9'°W§8§ﬂﬁﬁ?§)0f H. o,
-5, e . RY. 1 to
3. "SR Fl:é 96%/%# %E\é-éc r%??ggs {%@é%ﬁ( é@oc gliljk dgﬂgw g tﬁi fofnul a
(I), iocluding any and all di astereoners, enantioners, stereoisoners,

regi ost er eopgs.Ss..., L1 QEr ner s., and. s.of .the avi ng
s e e O S B B W e S PR
est er sforanot B, |ald3Q;.|op'FB |q<m’g3@papijg3ﬁaw ng the formula (1) can be useful
for treati n&3 varig di seases, f!y npt ons and physi ol ogi cal di sorders,
such as eme sandeﬁ)r @ggle@ﬁh indapendent dselecigh. from the grawp kensigdpeaf Fof t he
|nvent|R O@g?' FS a pharmaceutical conposition conprising a conmpound of
formul & {](‘): € or with another. active agent, and a pharmaceutically
accept abl e At isi iy CoiCeeaxlkyIp Qs tyutoakplr (CFIUg)cyelomtityl(Gy-Ce)aioiods - 6- and
corrpos ti ons(ézagﬁgﬁ? ised al one or in conbination with other active agents
and/ or Wérto?% Yeat ment for treating a variety of diseases, synptons

d ph | p@? DETAI LED
DESCRI by o v G S Q'%Y‘S“S‘fgyﬁé?"é?? R s

used- heFE@XObhz &llyl, byHEP Se-Qeddtivl: (G- QGE&FQXYéGrQeﬁ@le!n'S@xBeprvvhere
st at ed (@‘1?2? m &éqge fml | owi ng definitions apply throughout the
on an

specifica I'me. These definitions apply regardl ess of whether a
termis useR™® ys iHi €e4C¢ alkyl] ﬁ?gdbmmﬂmlkpln(%-Oa)ayt:lwlkyl@}m@s)aum etNOHt her wi se
i ndi cat(glg &2, the definition of "alkyl" applies to "alkyl" as well as

t he 19 rti ons of "hydroxyal kyl ," "hal oal kyl ," "al koxy," etc.

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

ris1to3; _

X%is —=NR®-, -0-, -S-, -S(0)-, -S0>-, -CHy-, -CF2- or -CR"*F-;

X3 is =NR¥-, -N(CONR™®R")-, -N(CO:R™)-, -N(SO,R"®)-, -N(COR"?)-,
-N(SO3NHRS)-, -O-, -S-, -§(0)-, -SO5-, -CHa-, -CF2- or -CR™%F~;

nzis 1 to 5; and

nsis 1 to 3.

The invention comprises at least one compound having the formula (I),
including any and all diastereomers, enantiomers, stereoisomers, regiostereomers,
rotomers, tautomers and prodrugs of the compounds having the formula () and their
corresponding salts, solvates (e.g., hydrates), esters, and the like. The compounds
Ahaving the formula (I) can be useful for treating a variety of diseases, symptoms and
physiological disorders, such as emesis, depression, anxiety and cough.

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

pharmaceutically acceptable carrier or excipient therefor. The inventive compounds



The term "substituted,” as used herein, nmeans the replacenent of one or nore
atons, usually hydrogen atons, in a given structure with an atom or radica
selected froma specified group. In the situations where nore than one atom
may be replaced with a substituent sele éted fromthe sanme specified group,
the substituents may be, unless otherw se specrfled ei ther the sanme or
different at every position. The term "heteroatom " as used herein,

nmeans a mtrogen sul fur, or oxygen atom Miltiple heteroatqons in the sane
group nald seninesitionsecan beiysest alape or in combipatien mith-pther activg ageats her ei n,
means a I ted number
of car b%ﬁa/e 'ng&}ro% 3?:1%939 %%t;&yt?é%ggog&%gg Bﬁé{"gg@ék%‘gasfj?ﬁ g%gr?éegﬂat he c;r bon

chain |physrormgt!mdtsmrdwtsmcﬁwtheadﬁwdeth Herem.preferably, fromone to
twel ve carbon atons, and nost preferably, fromone to six carbon atons.

The term "cycl oal k | " as used her ei n, means a saturated, stable,
non- ar F%E}l]&&ﬁ&;@éﬁ&cﬁ_%g having fromthree to eight carbon atons. Thae1
SYShie st r uct a0 hiBEdhiting fio SRS KR LSS NpER SLAE APBhEE Rein 1

car bonsa skiledprtisamf Ewebowlhbyé sraa@lm @)&hénmsl@|thd€fo¢dwir@pd@ﬁrﬁiron§npb19bm yl,
cycl opentyl, ohexy cycl oheptyl and the |ike. The term "aryl," as

used hethepwgh %‘3‘31‘@ speciicatianiand waips. Jbeﬁﬁéﬁﬂﬁ‘t@“wwbﬁd%ﬁ‘%eﬁ @y system
havi ng {vﬁ@flﬁf‘r eEFh is %ﬁ%%ﬁo ?rP bﬂ%o%rx)ﬂth %‘B’r{’r‘ﬁér | lm%% Eatﬁé.w.saave

from®6 on a aval | e substi e car on at ons
t he aryindimated.y FMCegthe\ﬂeﬁdmdnaﬁ "akkglé‘l dppdiepdo ﬁa&yb’fasawe&dsrthat"alkyw

Represent tive e i pgl,u nyl. cupe napht hyl ,

tetrahy‘a? RQBrﬂf 6)"%"% 533([]] hfﬂﬂa&r@ %'ﬁ%l’()f h@Pclyr ke. The term
“heteroaryl, Tha&eﬂﬁeeutblﬁrteteu %@@éd%@@mmﬁnﬂr@y@w&erﬁéw@ﬁ@\ézysrfeaSI bl e

ri ng syst em cont ai ni ng/ one or two aronmatic ri ngs and ni troa oxygen

or sul fOrQEERRES| WSl RydREENAtPMggin ar;qa\r%ﬂryctuae M@&hearoatw Qjradisal

| east
oxygen, bg uemlacedrwrth a sopstituent seiectet fropt thegsameaspmmfyaﬂ gooun, tige havr ng a

sufficient er of ect.rons t S oy de,aromatic ar agter.

Repr e R Reray 6B, yhldshaibRSusE mpectietRHhE N Sime & GBIt

pyri di neleryositisrdi nyl, pyrazinyl, pyri da2| nyI furanyl, benzofuranyl,
thienyl, benzothienyl, thiazolyl, thiadiazolyl, im dazol yl, pyrazolyl,
triazolyl, teéhedemnyhetaraaion.aasiysed fwﬁzrbtmea@erawltroaenzw&{opypxygﬁrazo| yl,
pyrroly S RAAES i eroaryl
group c%attroln?)e join ﬁ*eterjot%céérrsgéttﬁ%fs g%ea%de@%?) 3(% Fﬁggﬁéaorbon hégjtit any

subst i t ut abl €hedetrorialyl, has uegelrherern medrea BHElgh‘trmtbaranc!yedi d'wdmt:arb@m used

her ei n a.sa ted ¢ i C ing from3.to 8 nenbers ref erably
oo & T hARE Bsiansted ffmbeh 8r Catdlalonte, i th s S GabBh ot o

i ndepengtenid i¢ et RYigtatelothd B@rb@'hmrﬁ%lﬁ'bﬁ't bné tetwehty-foubcarbdn Bloms, SO2-
and - NR35-. 'T%% cal heterocycloal kyl rings are pyrrolidinyl, imdazoli di nyl ,

pi per i dMRY® Pr b%b'&zﬁrﬁm 0';'1 pMelve f@Fioﬁﬁ@mﬁeamﬁ Iﬁe?t'n@;q{éblé’a goppoeltey|

ring c to the rest of the structure through either a

substi fglu)t(%%f%s ri ﬁgﬁgar bon or a substitutable ring nitrogen. The term
"het er ocycl odh&dayh"cysoakkygld aselmdrhermmsnaansa saturated, btableyqndn-om 3 to 8

menber s

To'3 netiaRcora et nery s fite 17 B RePthrbals oondrie SRS oo

-S-, - Sh8ybe aftéEhedBtanNddocyélittcdrbBhifioft thaeassul@nia 4l etddie strobirén t he
ring, but not having aromatic characteristics. Exanples of such rings are:

and , vﬁ%@f@rrﬁ tqaébqawcdfcmgsaéa\e&ira%@ae@éo§r¥ecarb§ﬂsOrE>taﬁ@pl§§M<9wehoe rough

' Re, GREATEASHEEL AR ALY coBRRH Witidl SR ABER teP,

group tlrkreough either a substl tutable ring carbon or a substitutable ring

ni trogen). VWien R4 and, RS forma ring with 1,2 or 3 groups
i ndependentT'?eé%ﬂ"ec@’éfb g disedherginy meaps angroxatisy Q‘Qﬂﬂ"tﬂf icYQhg. vari abl e

:Ielzgc?]ec r 8°¥r¢'@’g’é'?§g¥§§r”g@é{"ﬁﬁq{%r@%s% rq'ﬁlg{z’iér':rﬂ qéei S f@@gﬁ@&% lg/lpl cal

st ruct wenerhiy aanetfrtfm lGetoet 4 ghrbor atonhNiRBAh, alM@vaikblCsdbstitatabl&Taapoh R3'
t oget her form car Qu represented by . the formil a When R4
and R5,3t0Beeh g %férg%%rrﬁaﬂeﬂ SCFPPQSH(%? RaiRisAf t%ﬁiw*e%r m a

heterocycloalkenyl ring, exanples of such rings are

l :
PSS CBURCRGH) &3 BEONBRITLY T e gl RIBIRLF L, AERR "




fj-NH =N HN and The term' ' al koxy," as used herein, means an oxygen

at om bonded to a hydrocarbon chain, such as an al kyl or al kenyl group (e.g.,
-0-al kyl or -0-al kenyl). Representative al koxy groups include nethoxy,

et hoxy, and i sopropoxy groups. The term "hydroxyal kyl ," as used
herein, means a substituted hydrocarbon chain, preferably, an al kyl group,
havi ng at | east one hydroxy substituent (i.e., -OH). Representative

o oupe RepteseHlalllatapiRarasliar Preaybsumend RARI HelwrarSHsaHaPaIdAI of o

br ono, iﬁﬁ%ﬂloin@%ngpgﬁd%é’ﬁké adi cal . Unl ess ot herw se known, stated or
shown to be to the contrary, the point of attachnment for a nultiple term

subst i t uentThertdrm Hedetaaryls’ ashasechereinphicaed a odnde oribigydics chemicalyi et y)
t bj ect ‘st t is,.th h the | ast dt h ltiple t
For " exdnbrigle R SRS cRramiagite ot Shmaiingeos and {lp 4otudOets borure
t hroughyyiyBen Gt é&Yf’lu"r altm&iwnw@érdmsué HRg! Mypeidily, SHBEo Maronpaeptdints

substituent is "alkylaryl”, it attacheS to a targejted structure through the
"aryl " goydicgroup atifivesraix atarestor Sbityche DyouUROotRidieca eyl 2iPRid, a$lgasti t uent

(o o "t Pl S Relfort ATt AR VDR Bt 16ks; Bng S0, sPRUEPERIIae Siolb 8  ham
once i nhigrRiptingta/EatbdcyEiBiting haom é<§Uﬁﬂc;%nt'?§)mbéﬁoﬂ&f(inﬂbléd?fbr%ttoeach
occurrence is independéent of "its definition at every other occurrence.

The t erprovideatomptic charasten. Rapsesentatipe betarpend dhelenparoroatic) groups aig

pr ecur Whi ch, f ow ng. L nistrati i ; se the drug in
v vo it el oSt SyPeaengl B BrBR AR, SHBRERCT berng

bL oughtpetrngaéiahyls¥mbzxgyp§hiapiuzcwl,tihﬂm@wf tapé@mwmriazbiynngtraz@|9n¥er }_u ed t (r)]'
the desir r orm. i scussion rodrugs i rovi ded i . chi
ana v, e Blazey heathiazond Nesvonasan vpok i, Boracal gr S £ ag!
SynposigHy ﬁebm@.réd@ﬁﬁhe%@erba,rﬁlq%@aeéﬁ!ﬁa Rirfed {d #icSrelsh oPiInistsé e, E. B.
Roche, ed., Arerican Pharmaceutical Association and Perganon Press (1987),
each ofthughiabha bondra@nyosuhiséituthblectarbpp aratisee@re in its entirety. As

used herein, Lm," L gron. LSk e . pl:.oduct
conpri sing tﬁéggeﬂkgld%tggf%@g%%l{w e%? ggé%hfghéngﬁg%%'??e%qg{%%%% g,é“('géﬁ Il as
any p][ cbmémg fmbhga to@smlembegdj pn@téda%bly)ﬁ or ifdinieettidrg, ahd @nsn:]mi’dmglh&ttbmw oL t he
specified ingredients in_the specified anounts. O her than as shown in
the op&PEPPhFIARAM%eS t%%nm%rpé?@@Sdf&@w%‘fiyniﬁi%%t@gdrO@| t["e_rﬂfﬁHBr s used in
the speghnkisting gfn-@ndsc] &(05-, €80, 8R4 'l‘NF‘Eﬂ?ﬁ‘.n?&?ic@ﬁh@ierb@%l@él‘k?ﬁ‘iﬁgs s@action
conditions, and so forth, ‘are qn_éer stood as beéing nodified in all”instances
by t he Pysioidinyhduidazaliding rpipgridioyt, iképeraainylimaotphaling), end thedikel aTh@ ) : Rs
ArR3 Rjne'i‘?ro@?él%cfkmﬁg R%n 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-,

-S(0)-, -SO,- and -NR%®-, and having at least one double bond in the ring, but not

having aromatic characteristics. Examples of such rings are:

H

N=\  HN N,
|\/NH | / r N
, HN and yn__y

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

, Wherein the ring can be attached to the

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



R33 R32 or a pharmaceutically-acceptable salt thereof, preferred are
conpounds wherein Arl and Ar2 are each, preferably, RO where R8, R8 and Rl
are each i ndependently defined as above in the sunmmary of the invention.
More preferably, for Ar2, Rl is H, and and R3 are independently -10-
selected fromthe group consisting of 8CF3 - CHF2, -CH2F, hal ogen, G -Ce

al kyl, -0CF3 and -0R12; for Al, RO and R13 are independently sel ected from
t he group conS|st|ng of J-I _0oH and hal ogen. The variable n2 is preferably 1
or 2. X1 is,WhestRl abiyRformaa ringRath 1, é@merperim;;ende.ntlysselectedl?l and R2

=f dent | I t f H
o Ca R oRihbY 2 dOEREBSS Db R SRS s AT R BRR RSO €, Of B
from t he HPHP WISBRIfrbiiRdedndé b lited from 0-5RSrovid ey ﬂ‘fa@rtﬁé’lshinﬁéf gft ed
fromthedgroup consisting of Hand C -C6 alkyl. Mre prefegrably, R3is H

Each Ren&npiset & 8blA typich sdiigéurel Wh%@l@&%heﬁm@ oN&RIp- é‘orﬂ%r@ﬁzng of H

or ot or 2011 i vy e itEe Eatiote RIS i arSedhien iy BB oo o

al kyl . Even nore preferably, each R7 is H Mre preferred are conpounds of

the structure | II V\/nerein X1 is -0- or -NR34-; R6 and R9 are independently
sel ected from p consisting of -CF3, -CHF2, -CH2F, hal ogen, C1-C6

al kyl, -0CF R12; R9 and R13 are |ndependently sel ected fromthe group
consi sting of %—1 and hal ogen; and n2 is 1 or 2.

When R* and.Rs, together with the carbon to which they are attached, form a
heterocycloalkeny! ring, examples of such rings are

~NH =N
and

The term “alkoxy,” as used herein, means an oxygen atom bonded to a
hydrocarbon chain, such as an alkyl or alkenyl group (e.g., -O-alkyl or -O-alkenyl).
Representative alkoxy groups include methoxy, ethoxy, and isopropoxy groups.

The term “hydroxyalky!,” as used herein, means a substituted hydrocarbon
chain, preferably, an alkyl group, having at least ane hydroxy substituent (i.e., -OH).
Representative hydroxyalkyl groups include hydroxymethyl, hydroxyethyl and
hydroxypropyl groups.

The term “halo” or “halogen” as used herein means a chloro, bromo, fluoro or
iodo atom radical.

Unless otherwise known, stated or shown to be to the contrary, the point of
attachment for a multiple term substituent (multiple terms that are combined to
identify a single moiety) to a subject structure is through the last named term of the
multiple term. For example, an “arylalkyl” substituent attaches to a targeted
structure through the “alky!l” portion of the substituent. Conversely, when the
substituent is “alkylaryl”, it attaches to a targeted structure through the “aryl” portion
of the substituent. Similarly, a cycloalkylalky! substituent attaches to a targeted
through the latter “alkyl” portion of the substituent (e.g., Structure-alkyl-cycloalkyl).



Preferred conpounds of fornmula | and formula Il are those wherein one of R4
and R5 is Hand the other is -C(R281R29)n1-G wherein nl is O, 1 or 2. More
preferred are conpounds wherein one of R4 and R5 is H and the other is

sel ected fromthe group consisting of -NR 13R14, _NR12c(o)R14, _C(0)
NR13R14, -0C(0)R14, -0C(0)NR13R14, NR12C(0)OR13, -C(0)O0OR13, ‘

-NR12( C(0) NR13R14), -NR12S02R13 -S02NR13R14, R19-heteroaryl, R27 X2

andNr--K, K3 R27 0 Even nore preferred are such conpounds wherein R12 and R27
are i ndepend¥ffigrjadariable-appearmmae Hieepnesiss striuatirat fqrmaﬁ@ e1exsMAlRy | |

especi alBy, H and..- nd nore especi all both are.H. n3 .is 2 or,_3; and n5
TSP or Rovits U&HioR A 5AEH REPURRBGR I ENEPeHHERERt I Cetnba Dt sy sk &
and forgudiarddceare those wherein R4 is -NRI3R14. _NRl12c(o)e, NR-12c -CH,
-0-(Ci-Co6)al kyl, -0-(C3-05)cycloal kyl, -0C(0)R14, -0C(0)NR13R14,

- NR12S02R13, Thetemripiodriig,gasaetseddwrgin, rep@esenfs compoRhRs/thRlaeRIIR2N R- - N

Lf[‘gﬁ Oﬁéekg\ésr%%%%&,af-é;g\}ffé\’ggadrhirﬁs'\grelatPOSn LA \pg%gné -r'éle\aé% tﬁé'\érﬁg% '}I/_i Pl R12
chemical or physiological process (e.g., a prodrug on being brought to a
physiological pH or through an enzyme action is converted to the desired drug
form). A discussion of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as
Novel Delivery Systems, Vol. 14 of A.C.S. Symposium Series (1987), and in
Bioreversible Carriers in Drug Design, E.B. Roche, ed., American Pharmaceutical
Association and Pergamon Press (1987), each of which is incorporated herein by
reference in its'entirety.

As used herein, the term “composition” is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from combination of the specified
ingredients in the specified amounts.

Other than as shown in the operating examples or where is otherwise
indicated, all numbers used in the specification and claims expressing quantities of
ingredients, reaction conditions, and so forth, are understood as being maodified in all
instances by the term “about.”

Referring to the compound having the formuia (I):

3 1 2
=6 Ar R™ R'" R
: M
R X! Ar?
RS
N 18
R4 32 R
RaaR

or a pharmaceutically-acceptable salt thereof, preferred are compounds
wherein
Ar' and Ar are each, preferably,

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



- NCK3R27 wherein X2 is-O,-CH2- or -NR35-; and R5 is -C(0)OR13 or -C(0O)N
R13R14. More preferred are conpounds wherein R12 is independently sel ected
fromthe group consisting of 1-1, C7-C6 al kyl and C3-05 cycloal kyl; R27 is
H n3is 2 or 3; and n5is 1 or 2. Still another preferred errbodl nment
of conpounds of forrmula | and Ills t hat0-wherein R4 and R5, together with the
carbon atomto which they are both attached, forma 4- to 8-nenbered

het erocycl oal kyl or heterocycl oal kenyl ring containing 1 to 3 groups

i ndepeeémtéd’ froen tred grbup oongigtingpobvCegd-CHRBS, -aiHFe dsilogame C42Ck alkyNR35-,
optionally subs |tu ed with from1

-0-, - Qﬂé% 12~ g@i ,1ter|ng)be|n8 (
to 6 su@QtFat rOR naéyehde Rt 1BRASR| edfied gty gelsgiedbn $iguef R3 and
d h dring i
L« PSS BAE 1 SO SRS ITr el s b T B
530(():3 Rst) |1/>(1\|b,1|brejéfsabl)y¥i?kml‘-I—NR Moﬂdﬁ?éfply&?(bl”n)dh&lo-wher e: n- R35 is H,
- a CyCl Oa a or
hydroxy(C){ 86)%9&% EX'ﬁ@ﬁ%’ rgegqcag 5@% emﬁe&qﬁg’ g(% gigHP.s-: R3is
H, C1- I
Qﬁvéggiﬁgfogﬁ ﬁd@ Gg%h«?fg fgfére @%ré@l& RS did R@dré’gaﬁom t@éﬁﬁ’énu

Especi a are ere i ngs sel ec e group
consi sselegtax from the group consisting of H and CHa.

R? is preferably selected from the group consisting of H and C4-Cg alkyl.
More preferably, R? is H.

Each R® is preferably independently selected from the group consisting of H
and C;-Cs alkyl. Even more preferably, each R®is H.

Each R’ is preferably independently selected from the group consisting of H
and C4-Cg alkyl. Even more preferably, each R’ is H.

More preferred are compounds of the structure 11

10

RO R 1
W R R®
R4 n2 x1 \/] 9
R® N ZF

wherein X' is -O- or -NR*-; R® and R® are independently selected from the group
consisting of ~CF3, -CHF», -CH,F, halogen, C4~Cg alkyl, -OCF3 and ~OR'%; R® and
R' are independently selected from the group consisting of H, -OH and halogen;
and nz is 1 or 2. )

Preferred compounds of formula | and formula Il are those wherein one of R*
and R® is H and the other is ~C(R*®R**)n1-G, wherein nqis 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'?C(O)R"™, -C(O) NR™R™, -OC(O)R",
-OC(0O)NR™R™, NR*C(0)OR™, -C(0)OR®, -NR'*(C(O)NR"R™), -NR"?SO,R",
-SO.NR™R"™, R'-heteroaryl,

M,
b gl
U NG wﬂ —%r“‘
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Even more preferred are such compounds wherein R'? and R*’ are independently
selected from the group consisting of H and C4-Cs alkyl, especially H and ~CHjs, and
more especially, both are H; nzis 2 or 3; and n5 is 1 or 2.

In another embodiment, preferred compounds of formula | and formula It are
those wherein R* is -NR™R"™, -NR™C(0)R™, NR"?C(0)OR", -NR'*(C(O)NRPR™),
-OH, -0-(C+-Cg)alkyl, -O-(C3-Cg)cycloalkyl, -OC(O)R™, -OC(OINRR™,
-NR'?SO;R™, -sozNR”R“ R19-heteroary|

st 12
(ﬁrw oo, fl%\ g >—/R

M \ \
RZ?/T( \R35 o \g R"2 l;@o , - OR270r
R27
RZ ,

wherein Xz is —O-, -S-, -CHa- 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
groub consisting of H, C1-Cg alkyl and C3-Cg cycloalkyl;: R¥ is H; nsis 2 or 3; and
nsis 1 or2.

Still another preferred embodiment of compounds of formula | and Il is that
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 X?, provided that at least one X? is -NR*-,
-O-, -S-, -§(0)- or -SO2-, the ring being optionally substituted with from 1 to 6
substituents independently selected from the group consisting of R¥ and R*';. More

- preferred are compounds wherein the 4- to 8-membered ring is selected from the

group consisting of:



Hoi \ NH 11-2 \\. O z2a. 0'0 HNLi HNc HN N The rings are optionally
substituted wth R3 and R31.

-12-
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wherein R is H, C+-Cs alkyl, C3-Cs cycloalkyl, (C3-Cg)cycloalkyl(C+-Ce)alKyl o
hydroxy(C1-Cg)alkyl; nsis 1,2 or 3; X? is ~NR*-, -CHy-, -O- or -S-; R*is H, C4-Cs
alkyl or C3-Cg cycloalkyl;, and R* is H, -OH or C4-Cs alkyl. Especially preferred are
4- to 8-membered rings selected from the group consisting of

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

o 17 } N
(% ; R%/iu
wherein R is H, C1-Ce alkyl or C3-Cg cycloalkyl; R¥is H, -OH or C4-Cs alkyl; each
R¥* is independently selected from the group consisting of H, C1-Cg alkyl, Ca-Cg
. cycloalkyl, (C3-Cg)cycloalkyl(C4-Cg)alkyl and hydroxy(Cq-Cg)alkyl; ns and n7 are
independently 0-5, provided that the sum of n, and n; is 1-5. Especially preferred

are 4- to 8-membered rings selected from the group consisting of



Yet anot her group of preferred conpounds wherein R4 and R5 forma ring is
that wherein the ring is selected fromthe group consisting of Ra 0 R3
R35R3 it RILNI\17\R35 2"rSN- .1(i and)ry wherein R3 is H Cl-Cs al kyl or
C3-C8 cycloal kyl; R31 is H -OHor Cl-¢8 alkyl; each R35 is independently
selected fromthe group consisting of H° Cl-05 al kyl, C3-C8 cycl oal kyl,
(C3-C8) cycl oal kyl (C1-C6) al kyl and hydroxy(Cl-C6)al kyl; n4 and n7 are

i ndependent]ly 0-5, provided that the sumof n4 and n7 is 1-5. Especially

i fromthe grouwp consisting of

The rings e optio subgtituted with and R31. o _ NJnstill another
enbodi me of ) t hEN"nvent 18, Dt i g praHer apl e NS6X:CHb | ea ohe of R4 and R5
to be in Vs L0r ion t he |/ subspitlient . R15 ) sNwor ef erabl y

Cl-C6 al or, 3.7 Mor r.ef er , R1¥’ilg C1-C6 al kyl< |R18 is preferably
H or -C1- al kyl”.” Mor-e preferab RI5 isTH or CH3. Even nore preferably,
R18 is % Each R19 is a substituent on the aryl or heteroaryl ring to
which it7gspgftach ,_..%rld_. .S, opreferably, independently selected fromthe.
group congis of 1-C6 a , _a~CF3, -CHF2, -CH2F, -0CF3, -OCHF2 and
- OCH2F. prefer each 9 S selected fromthe group consisting of H
and Cl- aNkyl . P rablandr 1 or 2. Mxre preferably, r is 1. R21

and R22 are each, pfe ably, #n endently selected. fromthe group

consi stﬁ-ﬂg{i%ssl—éé?er}gjt@b—aﬁsabg?gtlutedvpﬁtﬁ Fﬁogjﬁgy%gﬂéy R21 and R22 are each

i ndependen om the group R23 and R24 are each,
preferably, Imstipandiner lemselieentdf theimvehtion ibisppredeabse forptdeast amel ofl- C6

al ky, orsR23 .3 R24 t oget her e .= e preferably, R23 and R24 are each
i ndepen éﬁpaﬁﬁga bR ing ?8%?‘?3{0898396 raﬁﬂgﬁﬁﬁg?ne | R28 and R29 are
preferably, Rﬁﬂ%p@@ﬂ@r@bhwcwdaeakm)rf-m tNIGregpreberabfNR 'St 0y-©f altyand - CH3.

R3 and R31 aregpreferabl’y independently selected fromdthe gr oul_gar caonsi sting
of H and C1-&2" 1§ Rigiferabty Rprafd-®aalky gdore prefeeablp, Rvopd B &t aBV§N R3 and

3, - RO BlRReRITY SeLected rom Lhe 9T cons S0, o
consi sting oEaehdY is aHaubsEtesnt oo theparyt er héteyoakBang hol wikdch #iis attached,

and is, preferably, independently selected from the group consisting of H, C4-Cs

alkyl, -CF3, -CHF,, -CH3F, -OCF3, -OCHF; and -OCH,F. More preferably, each R'®

is selected from the group consisting of H and C4-Cs alkyl.

Preferably, ris 1 or 2. More preferably, ris 1.

R:,21 and R* are each, preferably, independently selected from the group
consisting of H and C4-Cs alkyl. More preferably, R?' and R*? are each
independently selected from the group H and CHs.

R? and R* are each, pfeferably, independently selected from the group
consisting of H and C4-Cs alky, or R and R together are =O. More preferably, R*
and R** are each ihdependentiy selected from the group H and CHas.

R? and R? are preferably, independently selected from the group consisting
of H and -CHs.

R%* and R* are preferably independently selected from the group consisting

" of Hand Ci-C; alkyl, or R and R* together are =0O. More preferably, R¥ and R*
.are each independently selected from the group consisting of H and -CH3,

R* and R¥ are preferably independently selected from the group consisting

of Hand -CHs. Even more preferably, R* and R® are each H,

R*® is preferably H or C4-Cg alkyl. More preferably, R*® is H or -CHj,



R36 is preferably Hor Cl-C6 alkyl. Mire preferably, R35 is Hor -CH3. -14-
Ris preferably 1 or 2 substituents selected fromthe group consisting of H,
-CH3 and hal ogen. Preferred conpounds of the invention are those shown bel ow
in Exanples 3, 9, 12a, 13, 14, 15, 20,423, 29, 36, 40, 43b, 44b, 45, 50, 53,
56b, 57, 60a, 61, 62, 63, 72a", 73b, 74a, 75b, 76a, 82a, 82b, 90, 96, 105;
106i : 009, 110a,41l1la, 112 and 113. Mre preferred are conpounds of Exanples
12a, 43b, 72a37.73b,. 109, 110a and, llla. unds having the formula
(1) can be &ff dBPrsterahbya @ﬁ?sqt@safuqm%swt%ggﬁ the gioup wn%#"m{e@t of
its e”¢@9%ﬂ9ﬂfh%%@@h$t, Substance P, at the NKI receptor site, and
therefore,” can be“useful in treating conditions caused or aggravated by the
activity of said receptor. The in vitro and in vivo NKi, NK2 and NK3

o 5o e SRR BB S SR LB ¥
| nhi bi tg they a8t ki 45, 9b, d9e20KEE agPUIH, 438D35256e55). SABISP BB, 6RNBBL L1 on

of neurokini'n agonist activity i's the_dif?qrenqq_%etmeen_the percent o
mexi numM2@8bf dabv bj Hga,(8REEID, 0 I0d%H, TAEbpEdGehtOaf1VER 1112 ard i ned by

t he fol,low equation, wherein " . L epresents g sint atj er

m nut e"1:1 /o'{bgée Bfﬁtﬁfﬁe ar&nmﬁﬂyngg%gﬁ?&‘p?%ﬂéﬁeégbi Zf%fﬁ%*?nfé@s‘f@@ (dpm of
total Rpggdity. - (dpm of nonspecific binding) The concentration at which the
conpound produces 50% i nhibition of binding is then used to determ ne an

i nhi bi tion deermpanndshaving tha f@m@(lma?@%ﬁ@@iwe apfagonists of the K1 n vivo
t t . - t
a°ger bi 288G PHRN o8ty EnlsgfBuRegBR iR Unalapi g o M . EPei 10

i ncor poeatcgtdr bite § af@ teredoren cah decusefubintreatingweodhditions eaaged oed t hat
conpounds havi the fqruoul L) can.exhibit NKi antagoni activities of
vary ngoaaited DyBP atbllid said cidEhr o du ke S TPV AKBABE T K
ant agoiNi&} agifitied 6f e &&ﬂﬁoﬁhﬁ@’h‘évinlg the forrhfs QPBRA WalSet8imirtR) by vapbion
exhibit potent affinities for the NK receptor as neasured by Ki" values (in

nM . THEogedyrestknewn ifothenaitescht as attrat ios tipein abdityfo inhébit theeastivity cfite

det er myped : i thei i " - [ gV, ; nor e
ot ve o 203 RESBHEtER R T The et Bt PRt oF FRUKin Fodiist vy 15 1R 1

i nvent idifferexbe ettwaenitte peroget of magimurtspegificlbiaddg ("MEB9@ndk100%! ues for

-15- ¢ ounds hay| the formula (I eneral ly. range frqgqm0.01 nMtq about
1000 nuRoparerhat YR i e St bydnt FOWANNG avtions SR HPt TERTSRES: £t om
about Odfdintetdt®naBHmi@enM being nore preferred. Even nore preferred are
conpounds havi ng average Ki values of from0.01 nMto about 10 nMfor the
NKi receptor v, ygibgmst(dpnacbfamkedwnbntm)mmfswdmpeciﬁ&(binaingy age Ki val ues of
from0.01 nM*% out”F TNF o1 o BRI TV SRAAIY above H&ve the
0.2nM 1009:

foll owi ng Ki val ues: anpl € 43b:7 ¢ a. 'U. b6
0. 1M Oa: 0.41M. 111a:,. 0. 38nM The J {] nds. I
i gh y THR GGG w8 ng chaaPyad pracipe 0 ambliBecel D adRR s IR i ng
(1) NKZiseadbetétrhihe NS intAisiEBh UohstaNtqKie) GSIAE AHE CHarkePAdPEquatdm | S
greater than about 100 for the Ki of the NK1 receptor to the Kii of the NK2
receptor, ard@/ndo activibp@aydit Measyred ky idiibitiee ofien agerit-tiduceddaot he

P f . . h . . H H h \K . ,
e Rt S e e T
havi ng inderpbrated by reféremey ihdteeertiretye ds ilbbe resygmieed ezt camapbardsat om Al |

i oL dj t i . i t . ti
oo os FaMietonulz Ghcnt SHTDT MG Erdhseanaiiss SR desseddls bei ng
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t he conpounds having the fornmula (1) or precursors thereof are also within
the scO®Yeersf the invention. The invention includes d- and /- isonmers in pure

f di j ingl.udi 1, G .M . d
usi ng- converTorar i Borstl s R e o bala Rl BRI e K abeP™©
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having the formula (I). Those skilled in the art wl| appreciate that for
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particularly, NKi receptors in a mammual, such as a human. As such, they may
be useful in treating and preventing one or nore of a variety of manmali an
(human and ani mal ) di sease states (physiolgical disorders, synptons and
di seases), for instance, respiratory diseases (e.g., chronic |lung disease,
bronchitis, pneunonia, asthma, allergy, cough and bronchospasm,




-16- contact dermatitis), ophthal mal ogical disorders (e.g., retinitis,
ocul ar hypertension and cataracts), central nervous system conditions, such
as depressions (e.g., neurotic depression), anxieties (e.g., general
anxiety, social anxiety and panic anxigiy disorders), phobias (e.g., social
phobi a), and bi pol ar di sorder, addictions (e.g., alcohol dependence and
psychoactive substance abuse), epilepsy, -nCciceptibn, psictiosis,

sehi zophreni a, /Al zhei ner' s- &ease, Al ‘rel ated depentia, Towne' s djsease,
stress FeMRPURdENEuIngdne foemyla ﬁb%%@efgﬁéﬁ%ﬁﬁﬁ’ irom 86@“% @o@%%,o%%@ssi ve |/
comul ShiefR? iRh 2boff bWt SRS SIS, it Alkdor ABM aKba: 091vaRa and
bi nge eating),” mani a, prenenstrual syndronme, gastrointestinal disorders
(e.g., toebdabl(d bhviedingynareoprefer@edhivendnemapreferetiare sonpulreteisadng

th | vs, fibros) ' . pul fibrasi besity,
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syndrongs), bl adder and genitourinary disorders (e.g., interstitial cystitis
and uri haepréefeceat¢atepeunds antedhabeneahavertheafaliowinaKi velvese dppsnplesd Fivi ng

i crovatedti: 128 5ENEkd e ad oAb ESREad  EHRy el Rhbounas of

the i nverggnih are especially useful in the treatnent and prevention of
asthma, enesis, nausea, depressions, anxieties, cough and pai.n rel gted

di sorders. Theinyentye; samppididreareaisadiohly selrctivefenenagonizing et i s
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the i nvgie commpdlihd IgeMiad hardinaeni sélectity ahtagopigliofelle MK hrezapiirf gst i ve

amount of one or nore selective serotonin reuptake inhibitors ("SSRs") to
treat depReses rtherNKarndiay NISsraceptarectespestivgiiapt i ¢ avail ability of

serotonin th Jre! K avifdify 14 ! I f

neuronal |y rgﬁg‘gisbed serﬁ%\{lﬁlhﬂé. HLFJ&@.IQ(@,) %@ﬁ%ﬁg@bma@ﬁ%ﬁg I é‘?ﬁ'ﬁ‘%@@é‘?ed her ei n
by ref e¢anbop atomi tAll ssornerst inclutling istevesisammashdidstereomareaenanficobersi, ty wit h
a conbi pat i t her ap f a NKi re t or. ant agoni s nd. an I n inyentive
conpourtttls e B Yutpaet Ao PR BR! B orimte gl o PRTRPEER (o)
in a siobihe iphatioas eRtddrahs RO sblvhtss, @stdrs, 68, durivadroistherinpounds

si mul t anequsly, .concurrently or sequentially with an SSRI. -17-

Numrer ouR2' WA e Barmulp D psacerieipritareatiee withi the AepRe of Bfai | abi ity of
Ser ot onlehtiy .U@‘Heglt?@éﬁtidnrmhfﬂdte Y £ Piﬁﬁ@%ﬁggré%ﬁﬁ i téd?ﬂiﬁ(ﬂfre,
neuronal Iy rel eased serotonin. Representative I's Tnclude, w thout

| i mi t atincudingheadeshicanixturesf lsarets can bé Iprepared wsng ganvestional, sertal i ne,

e cva GanaaUES. BB P RGP Al Pulr oh o8kl Piarp R el S
r eupt akgr. bylseisarating isdvierd 608 cofpued liavig i@ faraags (i) c athaegiid inthe

conprising‘gt | east one NK1 receptor antagoni st havinP the formula (1) and
at | eas?t ¥lbarpyqciatg ihabiorsempiceompeHads NRY N Eedesveia dbmarticwar mamal i an
di seas 5ﬁgﬁ%' j 4 4k i ient in need of
such t?ggmﬁ'? agtr?hl'g)ff %é?%e amuénﬁgl%gcfﬁﬂ%etgng?ﬁéaﬂéggﬁrgg (I:égérfposi tion
conpri si ng athereaate maayNsesfects compovad® hiesingthei fagmulee(lf.oreul a (1) in

o anot hernghbdrPopnBEHay R ingTormni iLoRS 8 ity SR Ble B Smesi s,
conpri shégoRigEim Féc&é;ﬁtbﬁsnﬁgft%uﬂ’arly.iﬁ\h@nﬁecbﬁmged aohafimil, suehtagenhuananef f ective

anount” of at |east one receptor antagoni st having the formula (IL.
Conpounds sBeh.tthey pray Berusefividndieatingrandopievesing ang s8R of A verieht phg

del aye : i | e ys
ofter o RERTE (o S ke 850 StEC IR AdGIth B a3 Y EnBla ISy
Speci al andidiseanes)Vobr. inSteree@) PaspiratoyHiSéasdeody nehranis lurig disekgast one NKi
receptor antagoni st and at | east one other anti-enetic agent, such as a
ser ot onPfRNELINFIPRRBSNER: astRmgoalieray, eoudlt ene dserehpspasmh infl@smataiyed

benzam u & I i QT [ ‘ nmesi s
nduced By A egn oS AndRarRshy, skt difordr e, Bofipdermith BaBTEY ° . g
post - operative nausea and vom ting. Exanples of serotonin 5-HI3 receptor
ant agoni sts are pal onsetron, dol asetron, ondansetron and granisetron, or a
pharmaceutical | y-acceptabl e salts thereof An exanpl es of a suitable
corticosteroid is dexanet hasone. An exanple of a substituted benzam de is
met ocl opr am de. Preferred conbinations for the treatnent of enesis



Liquid form preparations include sol utions, suspensions and enul sions. As an
exanpl e may be nentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral

sol uti ons, suspensions and enulsions._kéguid form preparati ons may al so

i ncl ude solutions for intranasal adm niStration. Aer osol preparations-
sui tabl el or inhalation May include solutions and kill & in powder form which
may be in conbination with a pharnaceutical]y acceptable carrier, such as an

i nert cottrelarranatilis) ephthalinalogiah disorders (g g0 retifatisReyian yrestansiar m

pr epar at 1 | e S r se, to

i qui daédodr)%ag\rpg%%?’aﬁrgﬁds[ %%ﬁ\?&gsfjf'%ﬁ?mo?w\g&%%grgnt%?g%b%é%%gs@f%ti on. Such
| qui d deurotic depresisios) lanikieti®s, (esysgensiab apxiaty stvidlsmxisty and panidhe
conmpounds of ~the invention may al so be deliverable transdermally. The

t r ansde?neety isgreiars), ehobiasm(e gk s0ciREPhebId.ANE PR disetdesnaddigtiprs ol s

and/ or | i L i I q f the matrix or
reser vo(?FB!t ?f%@ﬂg’éagggﬁgg%e%ﬁb ??nsg?ﬁ?%ét& ﬁ?ﬁa¢$§€§ a{Eﬁ!L',g_)? %tlﬁ)(rﬁrg)gg% Preferably

t he cofjimigeb 'ti‘c:%’w,mﬂ;ly‘t:hbsitseg@lﬁimpla}elnje, Alzheim'd?}r']sé?i'e'éa'bbyﬁlDdﬁmlabdrdmeuﬁa,cal
preparafion  is.in a unit dosa or In suc orm the preparatjons
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of the i C . Na S tal t hi ired
pur pos SestieRAARIve BisBrderd e R Bl oK Bl Bl R e S on
may be arad biedeozatij)ustsada,f peemabstntalGyddiromet gaatroimtestin@d disogdensr(ef gy abl y
from ahoyt, 0.02 ng to, about. 1000 nore preferably.fromaboyt 0.03 ng to
about - S08e0B BT NSO P AR Re iR Aob e HTOF T it SISHEC SERF Sy

accor dlﬂtﬁo;&iﬂgtmeomrré (8. asulANang 8bidais), obesity, ek ditet89 SRR relapedyed
may be varied dependi ng upon the requirenments of the patient and the

sever i tdiselers e .gortiadanhese SHeh 86 sRIgRAINE D YIPPAHIE PRIvPashOPgfapE dosage

regi nen..f.or i.cul i L QN L LR 3 Ki i r{. For
Coovonibaitiaity RAFNE R, sadidfiedilolealt bl heriBudiNaly aisiddi€ Bld . 70

pgr_ti priatedst_itiail@ysﬁtésh dag meaWWOmfde?]ce)_, andﬁ@wmulg}paﬁdﬁrbr,etﬁaency of .
adm ni stration,of the conpounds,of the . invention and/ or t r maceuti ca
coept ATaPAISheNBadBe TRmHia vyl T Feedna dgesss tREed BB of the.
att endi rﬂ&r&}éé%'u%rqeaﬁé’ﬂé 'aﬁﬁrm09u§ debrehiBhl ?ﬁ%ﬁs@ﬁ%%@@"m%%& bPthetn

d
size of the patient as we as severity o being treated. A

t ypi calinyendmmarsdesperially usekd jethedigatarert @andopredveation of &sthma o@mesis. r ange
froma : t t /ﬂﬂX’ i our divided doses.
The quan |F§'§%p[3%,sqr e%ea&@%agnféggﬁias N é'gfravg?(?l\aat?sl%ﬁer\fﬂ'th a SSRI or
serotoni n 5-ikstil aresthpt aspecttaighaiirsiention HaIpethodaisymovidédSer ahtggorizngt i on
may be varjed or adjusted fr-omabout . tO to -about 300 -ng; of NK, _receptor
it agorTe B e 8 o BRI P GhenbekIO Y- d RBRI SHSOGr H1e BeRkadr £ s A
furt herorGHamd AéyrokiniNd réRpReisah PMaAYABI Minédy 6PBRER &ebfeM, Bnforizihly or
5-HT3 in a unit dose of preparation may be varied or adjusted from about 50
t o abo@dr3DEtemNG Lo e Mmarepiad angiieivaiamownine aidaas ene ceawoapdiavingt o
about JtRQfSWn&E( RI or 5-HT3. An even further quantity of NKi receptor

ant agoni St in conbination wwth SSRI or 5- HT3in a unit dose of preparation
may be vari dd anothdf estbedirheatobthelinveftidrg abeffeciicd ampuot oNsne roecepteor

t i nbi ith f t.20 t bout 50 .of SSRI 9- HT3
Gependitiane iETLVEaNRs EHeHSRBIALaIS O MavLDs adenting ANyt ap fgtive amoun
corti CQﬁt(ﬁfe%%o?@%\lembi%é@#ﬂrb%ﬂéjﬁ‘ﬁﬁi@iﬁl’st{esgﬁ'{tlg‘)f@;c ﬂ‘@ﬁt depraskith

literature. ternatively, separate dosage forns of the (;orjrg_o_unds of
f or mul @riangirly+ RS Biseiterdherydaptia ayailahittyiaofserpionin shragpb theik inhjeitias a kit
for th [ QNC, i ) WS d ti Ely t he
copar atd RONTER SoRcuraRa P ibarhalf rRafld rePepin W B 1R L 07 o

t abl et vanidh és irepspd @ted heasindiyf feferente do ta gmtisetye didoisses a methdlp dor

i nprovenent of a patient's condition, a naintenance dose of .a conpound,
conpositiginanbesibivitag ermbinating theneaf chNKeyesertaimntagaristand ap

necess SHRS SIS ; r HUL Bt bot h,
may bea‘f?% {chﬂ% as é f%%@bpgﬂg@q%ﬁéﬁv%pt g\#@gm%énl evec?}hg@e\?\ihtlbggtqtﬂg

i mpr ovedittcan @SRKS) insa siighe phdrmdbentidah eompusitiors ohitwanlieeadaidisieratied t o

t he desi_reﬁ | evel , treatnment should c,eﬁ)ze., Pat i er%ls may, however, require

i nt er mYTERaNeesly nePRCWFERIY Intpquantia by with ah &SRy recurrence of di sease
synpt ons. The inventive conmpounds can exist in unsolvated as well as
sol vated forns, including hydrated forns. In general, the solvated forns,

wi t h pharmaceuti cal |l y-acceptabl e sol vents, such as water, ethanol, and the

| i ke, are equivalent to the unsolvated forns for purposes of this invention.
The inventive conmpounds may form pharmaceutically-acceptable salts with



hydrochl oric, sulfuric, phosphoric, acetic, citric, malonic, salicylic,
malic, fumaric, succinic, ascorbic, naleic, nethanesul fonic and ot her

m neral and carboxylic acids well known to those skilled in the art. The
salts are prepared by contacting the ff’ee base forns with a sufficient
anount of the desired acid to produce a salt in a conventional manner. The
free base forns may be regenerated by treating the salt Wth a suitable

di lute aquequsmBasi® eRbmiddP3ubstarBesareikhohve RoMRN ths &ﬂfébﬂ@hbmmnﬂydﬂ,

pot assi um car bonate, anmoni a or sodi um bi carbonate. Thé free base forns may
di f f er ssootonitathrougmtheieinhibitienef prasyneptic reacermulatiosraflaalrpRgky cal

ti _ bi | i : Ceol _ .
ot hor wi'SE2Bg0 oap BRI Beprete el SRR R AE Bine M p R e ToBag: of (e
i nvent ifdxetine, fluvokahtihe, paroxetng ssertalinee ahavsHiriritel@icglly-attestabrosgiginds
whi ch possess a car boxyl gr oup) form pharnmaceutically-acceptable salts with

i nor garthereghd Q3hgase@Poases cargpaeidehe svieluated dasledarmainedlie abjife & of salts
are SodiByivBR!iARMI LR irgm!rzg@tsgé.U~mgfqhe9g.:vgnﬂeﬂ rSlahdfo gal ts. Also

i ncl ud f'or me armaceutic y-acceptabl e am nes, such as
ammoni gphannisybuticalresnpdyitionxpaipkigingnatieast dhediKytegeptarmantegomistihaviagl i ke.

For mul dhgorroud el Eest DRSS PoMehEestns B Fhel BRI G ATOUR ISRl
f ol | oW RRfatgh @iségé@@téteg,tén@ rﬁéﬁ‘rt%ﬁ; cﬂgﬁﬁpg%;aﬁﬂgﬁfeﬁ%%@??atmw met hyl ;

Bu is butyl; Ac 1s acetyl; is ethyl; he

t et r ahywegfafrsuch tGRatmentareetiedve(Booy ol kiedpharenacedicpl cenpasiionat e; (Boc)
i urm noy e EFTRRReNe kT Gald gl Bl AR BHRBATL R c2r bonyl
di i m daoemtgnatior?#ith at least one SSRI, such as one of those recited above.
In another aspect, the invention relates to a method of treating emesis,

comprising administering to a patient in need of such treatment an effective amount

of at least one NK; receptor antagonist having the formula (). Compounds of the

present invention are particularly useful in treating delayed onset emesis such as

that experienced 24 hours to several days after the administration of chemotherapy.

See Gonzales et al, Oncology Special Edition, Vol. 5 (2002), p. 53-58.

Combinations of at least one NK; receptor antagonist and at least one other anti-

emetic agent such as a serotonin 5-HT; 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
. pharmaceutically-acceptable salts thereof. An examples of a suitable corticosteroid
is dexamethasone. An example of a substituted benzamide is metociopramide.
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
of formula |, a serotonin 5-HT3 receptor antagonist and a corticosteroid; and a
compound of formula |, 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



HOST i s hydroxybenzotriazole; DEC is

1[ 3- (di met hyl am no) propyl] - 3- et hyl car bodi i m de hydrochloride; TFA is
trifluoroacetic acid; MIBE is t-butyl methyl ether; DI EA or i-Pr2EtNis

di i sopropyl ethyl amne; Prep plate is %epar ative thin layer chromat Ography;
DVF is dinmethyl formam de DMPU is Te

1,3-dinethyl-3,4,5, 6-tetrahydro-2(1H)-pyrimdi nane TEMPO is a free radical
of 2, 2, 6, 6-tetra methyl -1-piperidinyloxy; BuLi is butyl Iithium KHVDS
i s pot agd mimibiratiomn imwf/ecmtsin hged afisteh traadmpBl the tvo or more active

8-di azabi cyel o[ 5,4, 0]lun, dec-7- ene. mpounds hayi (1)
can be- DeETpRl el R MbRouSrE SmuianeeSTe toprr A% (he et HebRe

pr oceduRRindd eelE 861y MRt Bedicivof Birieh Ovode Auetitidilly ¢Hrstbhesdit tidn tHeestpeni ze

t hat ot her procedures may be applicable, and that the procedure may be

sui t abl §vefoalperied afdimekpar e ot her conpounds within the scope of formula
(I). Ceneral S ragd . 0 i formula (1)
may be genergkﬁé’h&%e%éﬁqgg['ﬁ?g%ﬁmegm(\:@ml%g&%gﬁg&ﬂg@yggtde@ﬁ%kgﬁ)l i di none
deri vat ¢corbiatia® witle wtharalsents hén babitiow togheailsbivie derstribaldeNK,; Asdeptod Ar2 are
each defined as in the sunmary of the invention; X1 is -0-; Rl through R33,

i ndependRoPish! Soifal anseietenin rETe seeeRier PRGNS GorRhBatiomiaesARY; thehe

: i on: ; T ) > ‘ ed
oxazol | pBAdF abinchhe tormui IFEhBERS oA Wbl 3blpaBbaft. BLERCY o1
with a sedurdritgpegeniNK seebpts drtdigormisey pesstahbris| Bitreteptor aftaldristg, o-

reaction provides the corresponding olefin A4. Hydrogenation of the olefin
A4 and RYENEIAEIrBREPICH\ACPRISTS O BINSREAS Ptarfagaiists, BEdaRGRItIR reesPtePr) on

the nit i en | i : : i . The
onr of (A99Rts, BnbBhelirRcebtdR dHibahiEE BnBARIn YOH RIS ERIImEIRHILILASD .
r educt i amgiofensire !l receptar antagonistdy angiptengintconyvectingagnzyshie dnhibitkovs, Cl 3,

f er abl AH A1C13 i des. suhstituted | j di AB., .. -23- .
P AR5 sl hefalisgyoReRHES intibiBirey BT NarRadistsn e 4 pitors: Sgtataning,
conver stMT Qfret&stoplagbaists, rﬁ&cﬁéwin%cébmr\ﬂgddigtsr fRskin@Be UshiBloss, Ni t rogen

protected (NPr') glycine ester ttig reagent where Pr' can be a Boc or Cbz
pr ot ect PRIgSgiuan ghanaePmodylaleess ard(pr {nhibitgss gf reultidfua tesistanpe peateim@i um
catal yz IR Lan L TSt ol efin
A7, folflﬁ%\xg I€ Spo te 3’@8?@?”@5@1@3’?@"8%”%5 :ﬂﬁe%P gv\;ﬁlgﬁcﬁg@f%heg\?f t@é}en Pr is
not CbZzinoentiorpacs tod folpwinguprostaidy, sticticaegrasidgiandiraBdas-ddherkrggenat i on
conditions, then hydrogenation of the olefin A7 is foll owed by deprotection

of - NHPR9QIHESs HSR @sePicplamipamesyiats: ﬁpaarraeewae%t@ms:on%ﬁ%ysa@&r%% ection
of the (ﬁhbf‘ﬁHéPanQiBté?ﬁﬁhﬂé{l‘ftﬁg@i%\HC%QEH w‘?&?ggﬁeﬁﬁiﬁ% Qfaiddrear §§Ham

with reduci ng agents™ as I pre Y Al'C13, provi des
am no- psandsisagiane anAoE Tk iactagomists usudteas beseontan ana ABT7-627uddospgs angesd

condi t it%'??hé 8thcgrvaegé%tsc%%slgcie td%%eer%il%/& fr%lrri1 ienﬁtséréb&;cr)é.

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 grariules,
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
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.



0 HOMEINPr Ph Prilkicyclization OHWttigPrHor hydrogenali onFIN X1x R1X R
X1121 Arl RR R2 Ar2Arl z R-22. deprotection/ Ani cyclizationR3 R2x Ar2 AS R4
= -NRI 3R14b 4, 10$020. -NR12C(0)R', -NR12(C(0)NR13R14) Those skill ed
inthe art will appreciate that the stgyeosel ective hydrogenation of the
doubl e bond of olefin A7 are can al so be perfornmed using a chiral

hydr ogenati on catal yst such as chiral Rhodi um catal yst which can provide

chiral Liquid form preparations include solutions, suspensions and emulsions. As

an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspenéions and emulsions. Liquid form preparations may also include solutions for
intranasal administration.

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

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

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emuisions and can'be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

- Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparations subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

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



-24- ester All. Deprotection of the protecting group (if Pr, Pr are Cbhz
groups) under standard hydrogenation conditions foll owed by spontaneous
cyclization will provide chiral am no-lactam Al 2. The reduction of the
chiral am no-lactam Al 2 with reducing ents as LAH or LAH Al C13,

preferably, LAH Al C13, provides chiral“am nopyrrolidines A 3 which can
further be functionalized usi ng standard conditions to give N-substituted
pyrrolidines Al4. ounds having the formula I, where n2 is 2, 3 or
4, may deﬁimpam@@mfdbamttﬁ% asorelt as sexerityl of ABetsymptommbeinadreajat ed

ot 2 e ridiged faf o Siad L B AR TN e R
honol oggd@D. 0N edd/ey 1Y\abbLIp20bE MEtaY, Mstwittouheikided dykses.
tri phenyl phosphoni um brom de or an anal ogous reagent, cyanorret hyl

t ri phenyl phoEphaHRkySf Md@e@momtﬁepnmma@mrmtmwg aaﬁgRéIQﬂol
e Lo SOYEPA o PIBYEI 1SR 49 dodis of b TRREDS?,
8- menharied eruddjtistedtfeshratdut dd ﬂoaatticams'sommg afr MKanedepgonantagadriist pr evi ousl y
O 2L FSirnd Yol B PiE e S £ BHE Gl
oo, b eaRavahagaiLe ebrbirihn f wseRIy oaTosl Lptaae Ch
al dehydnepamtlonnhaﬂbe%ri@ omdjuAt;ed from about 50 to about 300 mg of NK{

receptor antagonist combined with from about 10 to about 100 mg of SSRI or 5-HTa3.

An even further quantity of NK4 receptor antagonist in combination with SSRt or 5-

HTsin a unit dose of preparation may be varied or adjusted from about 50 to about

300 mg of NK; 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

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

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



Al ternatively, conpounds having the formula I, where n2 is 2, and X1 is -0-
can be prepared by neans of transformati on of ketone A21 to the sulfinam de
using the appropriate sulfinam de (racemc or chiral) and
titani um sopropoxi de, according to the2protocol described in Cogan et al,
Tetrahedron, 55, 8883 (1999). The sulfinam de A22 is then treated with a
suitable ally' grignard reagent, followed by ozonolysis to provide the

al dehyd 0 il Rt h TR i 3 i tifon of ally’
grignar ﬁy%%f"%@oslﬁ'é@%@%%ﬁ’@? QETR%:&E&I? leh Wﬁﬁ%ﬂg'gga%ﬁxg&%?ﬁngﬁag@f fied at
t he al | ylccinigpastarbic, nealeine ongthaaesulfanmic tindnathet méserfal andtdaebobeflicradidson  of
R6 and R7 using routine chem stry such as,_al kyl ati on and hydroxyl atjon.
Wttig Wﬁ@ﬁﬁngmtod 08¢ @kllgden A9 A of T RUS BIE RIRATEE R SANECHRE e EEFI on
and cychi i j . hffirit k i4 he | actam
A26 pr ob?é%gérﬁ%ewgﬁ\t?s I tﬁ'{eggapl per :Béffﬁggeiggﬁ%%ogtrogﬁﬁgﬁ%%;séﬁiﬁ ? al ly!
gngnar de@hveRticAaPtharthepr dheclrée®bale forms may be regenerated by treating the saR3 R2

A2 9 RSTLIRER DOCRIE Sl BS L LS ES LR shupgoenation
= H A24Q08mafidRpobissitirhkcadbbhate? aMrhoRidké¥sodium bicarbonate. The free base

forms may differ somewhat from their respective salt forms in certain physical

properties, such as solubility in polar solvents, but the salts are otherwise equivalent

to their respective free base forms for purposes of the invention.

Acidic compounds of the invention (e.g., those compounds which possess a
carboxyl group) form pharmaceutically-acceptable salts with inorganic and organic
bases. Representative examples of such types of salts are sodium, potassium,
calcium, aluminum, gold and silver salts. Also included are salts formed with
pharmaceutically-acceptable amines, such as ammonia, alkyl amines,
hydroxyalkylamines, N-methylglucamine, and the like.

Following are general and specific methods of preparing compounds having
the formula (I). As used herein, the following abbreviations are defined as follows:

RBF is a round bottom flask;

RT is room temperature;

Me is methyl;

Bu is butyl;

Ac is acetyl;

Et is ethyl;

Ph is phenyl;

THF is tetrahydrofuran;

OAc is acetate;

(Boc),0 is di-tert-butyl dicarbonate;
(Boc) is tert-butoxy carbonyl;

TLC is thin layer chromatography;
LAH is lithium aluminum hydride;
LDA is lithium diisopropyl amine;
CDl is 1,1-carbony! diimidazole;



reductionXAr RNH nl,Yis 22 4 A27 Wien X/ is as defined in the summary of the
i nvention, the ketone A21 wherein X1 is an ether, thio or imno group nay be
prepared using several different -26- nmethods enpl oying commercially

avail able materials. Ketone A28 can be,subjected to acylation (QL is -NH,
-OH or -SH), reductive amnation (QL iS -NH2), ether formation (QL is -OH)
by standard al kyl ati on net hods, thio ether formation (QL is -SH) by standard

al kyl ation nethods, or esterification (QL is -OHdor - SH). Alternatively,
t he” corr espondi ngH&B biohydesyeanzeigagifdi zed to an al dehyde and treat ed

with an aryl or h L j A dRERDBHgEAat i on
to give ketone A2?%S%%a@ﬁ%%oﬂ%?ﬁ@rzé}O%fg]ﬁgﬁglﬁa%%g?m%gI—@bT% -2,
X1x Rl acyl ati onATFARStefiucnoaneatic aoid3 R2 Al 22. ArIM R3 R2 Ar ether formation
ket one A28t hi o et or mpt j onket one, A21al cohol A29 01 is -OH, -SH or
-N1-12esterifi cat W@é IS ngh(ﬁméﬁby' #tB8Rod for preparing ketone A21 invol ves
nucl eophi lic disp 1 Nid 8RHINEIJEPNPamiNeh as -A, -Br, -1, -Ovs and
-0Tf, adjacent tobﬁgrﬁﬁyﬁrg%tr‘ héetzéraggrw G_I?gt Sne, for exanple, see WO

01/ 44200 (2001), RMnegblats is preparatiee thin teyesichromatagraphyirety by reference.
Accordi ngly, a suj My_ble su Eti ut ed .ﬁtyrene or heteroaryl epoxide may be
opened with the ap opt FERRYUON G HP® e to give the desired Xi:

DMPU is 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone
TEMPO is a free radical of 2, 2, 6, 6-tetra methyl -1-piperidinyloxy;
BulLi is buty! lithium;

KHMDS is potasium bis(trimethylo silyl)amide; and

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

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

General Methods of Preparation

Compbunds 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 ny is 1.

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
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
L'AH/AICI3, preferably LAH/AICI;, provides substituted pyrrolidines A6.
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Compounds having the formula I, where nz is 1 and R* is -NR"*R™,
NR™S0,R™, -NR™ZC(O)R"™, or -NR'}(C(O)NR'R™) can also be prepared by
conversion of lactol A3 to olefin A7 via Wittig reaction using a nitrogen protected
(NPr’) glycine ester Wittig reagent where Pr’ can be a Boc or Cbz protecting group
and Pris 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

followed by deprotection of —~NHPr and subsequent cyclization to provide lactam AS8.
The deprotection of the N-Pr’ group, if necessary, followed by the reduction of the
lactam with reducing agents as LAH or LAH/AICI,, preferably LAH/AICI3, provides
amino-pyrrolidines A8 which can further be functionalized using standard conditions

to give N-substituted pyrrolidines A10.

Q H
H OMe 1. hydrogenation/ NPy
Phj/O pr-NH \ cyclizalion 0
- or
N OH Wittig Pr—N H hydrogenation KN
Pr” X! _R' —— X' gl ——— x'__R'
4 < 5 2. deprotection/ 1 =<
A g3R? Ar? A Rl R?<Ar2 cychization Ar ]R? R? “ar?
A3 A7 A8
NH R*
1. deprotection 2
2. reduction ionalizati 8 _ 3
) HN R functionalization HN < R R = .NRR™, -NR1250,R"3, .
or . ; < -NRYC(OIRY, -NR'A(CIOINRR™)
reduction Al k3 R? ar? At L3RR AR
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



H26S 1 N 'x1_,-N.RlL 2 cyclizationH2N Pr ArlR3 R2 Ar, A36 (if Pr, Pr are
Cbz) 6 ArlR3 RI R2 reductionR7XlI Y'" Ar2
functionalization NH n2 .112 H2N A38 R6 R7V  Ar2 NH. R4 - NRnRi a.

_NRI 2s02R13, n2 is A39-NR12c(0) R10, NI . R12( C(0) NR13R14)

ester A11. Deprotection of the protecting group (if Pr, Pr’ are Cbz groups) under
standard hydrogenation conditions followed by spontaneous cyclization will provide
chiral amino-lactam A12. The reduction of the chiral amino-lactam A12 with
reducing agents as LAH or LAH/AICI3, preferably, LAH/AICI3, provides chiral amino-
pyrrolidines A13 which can further be functionalized using standard conditions to

~ give N-substituted pyrrolidines A14. h

o (o]
H OMe i-‘i OMe o NH.-
PINTQ N Stereoselective PrNg. .
pr-N hydrogenation Pr—N deprotection HN P
1 X R 1 X, R cyclization 1 X R
Ar R3 R? ‘Ar2 Ar R3 R2 A2 - Ar R3 R2 Ar:
A7 A1l A12
(P, P' = Cbz)
NH, R?
* . 4. _NRPR™ _NRT2 13
reduction HN functionalization HN R*=-NR"R™, N4R 8022R , 1314
—_— > x'KR‘ —_— x’XR’ -NR'2C(O)R ", -NR'%(C(O)NR'3R)
Ar’ R3 RZ AI'2 AI’1 R3 RZ Al’2
A13 A14 ’

Compounds having the formula I, where nzis 2, 3 or 4, may be prepared by
conversion of the lactol A3 to carbon homologated derivatives A15 (nis 1, 2 or 3)
using routine chemistry known to those skilled in the art. Particularly useful
reagents for this carbon chain homologation include: Wittig chemistry using
methoxymethyl triphenylphosphonium bromide or an analogous reagent,
cyanomethyl triphenylphosphonium bromide and Horner-Emmons protocols, and
aldol chemistry. Hydrogenation and cyclization to the 6-, 7- and 8-membered
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.

0 R® OMe
F‘h\T__0 H R® ’ ] Q8
. : 7 npis1,2003
N 0'1" ; homologation H R 1nz is : or Wiltig HH =R’ mis1.20r3
Pr” X R ————pr XLeR > _.N ) X! R
1 .
Ar R? RZ AP Art R? R2 AP Pr
Ar! R3 R? Af
A3 A15 A16
RE Ac' R® R R? e Ar' R* R R?
1. hydrogenation R. - X'KAF 1. deprotection R . X"
2. cyclization g TN‘P 2. reduction R* s NH
Q mis2.30r4 R 0 mis2,3ordg

A17 A18



Those skilled in the art will appreciate that honol ogati on of the al dehyde
Al 5 followed by subsequent synthetic operations as descri bed above w ||

result in the cyclic reduced | actanms, where n2 is 3 or 4. Anot her
met hod of preparing conpounds having tyw formula I, where n2 is 2, and X1 is
-0-, involves the al kyation of am ne derivative AA0 with a suitable

substituted allylic halide, preferably a 2-substituted allylic bromde, to

bis olefin Tr , t. of t ubh', s ar Schr.ock's
cat 2 yet st NEOLELTARRAdE prap oA nRaV e Aghdolls e R ov i lutyer Wi
unsat urrairﬁdlo@am@hlcﬁu@aodﬁe ity dthwiend\darivBaas atiecihien L@fontﬁwmbbraiaﬁn and
hydr ogenat i on provi des the six-nmenbered cyclic reduced |actans or

subst i tRIﬁEQIaPI&b‘é’I*h&BB§J Ang subseghenheydaten pEo\des gldatydeoh20he nitrogen is
Cbz, then it mght cleave under hydrogenation conditions. grhose skilled in
the art wll f;lpprem ate that alkylation of am ne A40 withlan appropriate
substituted a Ilde of 4to 5 a on atoms in | engty cpntaining a

terminal ol efln wed e, subseq ynizhet PR ag descr.i bed
above will ré?u e substi tutPéd C il\&thgajumﬂda I agﬁg \A/E\éAg nzis 3
or 4. -28- NAn X x,RlL A" Re*®2"Ar2 A1 G ubbs &

Schrock's cat A@ depr otection07 2. My8rogenati onX Ra RAA43 When

R4 = COOCHS, Altté'ﬁ'na(t”bélﬁ‘ ?B%@ﬁdgﬁw gbfﬁ@ BRAVE Prvﬂiérg‘?ﬁ €96 apexgseg.er gr ou
could be further trans to oth functional groups such as amide (R4 =
CONR1 3 RE4) bea paiepdiredHay mers ﬁf@m«grm@tmgofsk@tndarﬁcﬁ cteethiessuliinamideadsingi on,

L, P e DB A A s 0N DA HPAuR AR SABRBL D
pr ovi deoshéprotocoedepinisrd idi QegamMéial, Tetrahedron, 55, 8883 (1999). The
sulfinamide A22 is then treated with a suitable allyl grignard reagent, followed by
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, followed by hydrogenation, deprotection and cyclization
provides the lactam A26. Standard reduction of the lactam A26 provides the
substituted piperidines A27, where n; is 2.

9 /s
i X R %'S\N  1.allyl gnignard yS‘NH R o1 zonolysis
Ar’ 3 ?<r2 1/uﬁ/x1 R" 2. deprotection ?( 2
R} R? A Ar R3R3<Ar2 g3 RZ-AP
ketone A21 sulfinamide A22 A23
R4
COzMe 1R? RTR?
(') /R6 .’Rs Ar R R'R
s-NH R Wittig S~NHY-R 1. hydrogenation R —tHt” ~x'"" “ar?
1 —_—— x R1 ——— a NH
Art 2. deprotection R i 2
a3 Rz ) R3 R? 'A% 3. cyciization : RS = H
A24 A25 A26
R® At R® R;fz
7. 1 )
reduction Rﬁx Ar
R4 NH nzisz
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



/R6 RF-NH A R3 Rl \Ar2 A0 COOCH3 A46 Anot her net hod of preparing
conpounds having the fornmula (1), where n2 is 1, X is -0- and R4 is -COH,
-0-(C1-C6 al kyl), -0-(C3-C8 cycloal kyl), -0-(Cl1-C6 al kyl)-(C3-05

cycloal kyl), -0C(0)R14, or -0CONRL13R14, from |l actol A3 involves Wttig
chenmistry to provide the correspondi ng26tefin ester A48. Hydrogenation of
the olefin ester A48, followed by reduction to the al cohol using netal

hydri de reduci ng agents, preferably LiBI-14, and subsequent oxi dation, such
as Swer metiiodd empioyigd commbrbiddavAable mimesie] iKebhoA28 cah telyutde A0

id 1, d 1 which d | ation, pref pl [ b
G ves. alBRRTOBHAT R CObPT ) caHUBIATINAED GhaBr st andar d oxi dat i on
condi | A% S UL A5 EST (@XIKR319By SSariard diigfien ARinodt SffdTBHercl Lhe

ketone wtfl’a suita anonet i c reagent’ provi des fhe tergl ary al cohol
A54. Foforimatibar(©Ess wBEl) dytstendersi alkdaRbn sudtbibds penesteafioation ¢Q' i2H or -

i ncor po ed directly with an organonetal | | c.reagent,. further
funct | oGS SerRNaY . he e Epan DM A RaOLAS EaB SIS A AN oup of
al cohol ' NP : G| hZeSh e e it edgnd Sollokd H\Sd iy aticrh I owed
by depr%Ifﬁggrtei%gér}j ?@h ﬂé%?gﬁ‘%ﬁf’?ﬁ??&@ pyrrgﬁngiigl;les Agg@q%lﬁ,t:@g:ﬂ&)ihgaetﬁ@ t he
f ur.t hertongidé kietene é%k)f t he secondary al cohol A52 under standard conditions
and deprotection the nitrogen -providgs the-nonosUbstituted pyi Tolidines
A56.. \roWttig %4611 Standard Conditions )kr X' R 1. oxidation xR

1 TAf x

Ar acylation 3 R2 < HO ?( 2
R® red amination R} R? AP 2. Ar'M R® R® A

ether formation
ketone A28 thio ether formation ketone A21 alcohol A28

Q'is -OH, -SH or -NH, esterification

Another method for preparing ketone A21 involves nucleophilic displacement
of a leaving group, such as -Cl, -Br, -1, -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'
Q ¥ 1. Nu o
. Q? Nu )l\rx’ Rt
At 2 - At T, R?<Ar2 - A AR
R R 2. oxidalion r

ketone A30 ketone A21 ~ epoxide A31

Q2 is a leaving group, such as
-Cl, -Br, -, -OMs and -OTf

Compounds having the formula | where ns is 2 and R* or R%is ~NR™R™,
- -NR™S0,R"™, -NR?C(O)R", or -NR™(C(OINR*R™) can also be prepared from
aldehyde A15 using the chemistry as described earlier for the pyrrolidine
compounds (hz =1).

H O
TR PrN OMe \
R 1 152
H ? | RS gs Ar'R°R'R
Nl L wiig H 7 1. hydrogenati R’ X' A
1 Ly H =R’ npis 1 1. hydrogenation ™
Pe” X R — 2 _—
Arl 2R2 AR Pr xR 2 cyclization PrN N-py
R At 1 R2 Ar H O nis2
A15 A32 A33

¢ ARIR'R? RS ArR® R! R?

1. deprotection R
7
2.reduction R ﬁX’KArz functionalization R~z X'KArz
—_— —— _ 1314 12 13
or HaN NH npis2 Re NH nzis 2 R*=-NR"R™, -NR™SOR"™,

reduction A34 A3 N2C(OR™, -NRZC(ONRTR™)



Pr1 X ,,....... RAt3 RIVAr2 R A3-0 1. reductionH 2. oxidation Arl
cyclization Pr -4"4Rl hydroxylation Arl\Ar2 A51 OH RS 4oxidationN, 1. RM
IPr' XU, R R3Ar- Ar\IRB R i \ 2-

27-

Those skilled in the art will appreciate that the stereoselective hydrogenation
of the double bond of olefin A32 can also be performed using a chiral hydrogenation
catalyst such as chiral Rhodium catalyst which can provide chiral ester A36. The
chiral ester A36 can be converted to chiral functionalized amino-piperidine
compounds A39 using the chemistry as described earlier for the chiral functionalized

a}nino-pyrroli-dine cdmpbuhds (n:? = 1').

H O H O
PrN OMe PrN OMe
| . ‘ s Ar'R*R'R?
RE stereoselective RE A , R )
HH R s 1 hydrogenation HH =R nals 1 1. hydrogenation R m X' A
pe-N x' _R' N x! _R' 2. cyclization HN=a Ny N
Al RaR? AP AT R R?OAZ O Mz
A32 A38 A37
(if Pr. Ps* are Chz)
g6 AR R'R? g8 AR’ R' R?
reduction R o X'EQAr2 functionalization R’ X AR
—_— —_—
NH NH _ R*=.NR™R™ -NR'SO,R",
HaN"- n2is2 Roe KA 12 14 12 13514
A38 A39 NR™C(O)R'?, -NR ' “(C(O)NR"R™)

Those skilled in the art will appreciate that homologation of the aldehyde A15
followed by éubsequent synthetic operations as described above will result in the
cyclic reduced lactams, where ny is 3 or 4.

Another method of preparing compounds having the formula |, 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 cat2lyst using standard
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
alkyl halide of 4 to 5 carbon atoms in iength 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.



2. functionalization R of R5Arl
2. deprotection or deprotection R A56 R4= -0-al kyl,
- 0-al kyl -cycl oal kyl, -0C(0)1214, -0C(0)NRI 3R14, -OCH
,f 2. deprolection or deprotection Conmpounds

R3 R2'\Ar2 A52A53 1 1.

functionalization
-0- cycl oal kyl,

A54 1 functionafization
having the fornula I,

where n2 is 2, X1 is -0- and R4 is -O8~0-(Ca-C8 alkyl), -0-(C3-C8

cycl oal kyl), ),alkyl)-(C3-C8 cycl oal kyl ),
R R
/RS T /Rs ) pé
Pr Y Y R
~NH alkylaton  pr—N , Grubbscat. pr—N R,
, x!' R} ———m ; X! Rl ——— e XXR
At e \< A1 ?< or Ar A
\ R2 R? AR R3 R Ar®  Schrock's cat. RIR® A
A4D Ad1 A42
R-t
1. deprotection . RS,
—_— H
2. hydrogenation A 1N )§S<R1
B
R3 R? A
A43

When R* = COOCH3, the chemistry as described above provides A46 where
ester group could be further transformed to other functional groups such as amide
(R4 = CONR13R”) and alcohol (R4 = CH20H) using standard chemistry. In addition,
the piperidine A46 can be»further functionalized using chemistry such as alkylation

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

piperidines A47.

COOCH, COOCH,;,
4 R%, §( 4 R®. N Re,
Pr—nHy-R . , alkylation Pr—N R R , Grubbs cat. pr—N R 1
MO T e AN T T e
’v » - ” -,
RO R? At 3 R? Ar2 RO R A
A40 Ad4 A4S
COOCH3 R R®
o RF%’ 1. functionalization A RE:;’
hydrogenation A X R' 2. deprotection (if necessary) Al )(5<R1
r \g M
R3 Rz Ar2 R3 R2 A\l’2
A4B A47

Another method of preparing compounds having the formula (1), where nz is
1, X'is -O- and R* is -OH, -0-(C+-Cs alkyl), -O-(C3-Cs cycloalkyl), -O-(C1-Cs alkyl)-
(Ca-Cs cycloalkyl), -OC(O)R"™, or -OCONR™R', from lactol A3 involves Wittig
chemistry to provide the corresponding olefin ester A48. Hydrogenation of the olefin
ester A48, followed by reduction to the alcohol using metal hydride reducing agents,

preferably LiBH,4, and subsequent oxidation, such as Swern or bleach, gives

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



-0C(0)R14 or -OCON R13R14,

can be prepared from| actol

A3. Wttig chem stry

fol |l owed by hydrogenation and cyclization in weakly acidic conditions such
as ptol uenesul fonic acid provides the enam de A59. Using the synthetic

operations as descri bed above fromthepgnam de A51,
in the di substituted piperidines A63 and rmnosubsti tuted piperidines
Ari

result

A64. -30- A59 R5 Pr'

the enam de A59 will

R3 R2 Ar2 AB2 functlonalization 2.

%eg: Okfﬂhpﬁﬁr%qﬁﬁgéwﬁgggr&@n%% %Q&Pe r&ofu%%ﬂctmahzahé{ﬁ LpgRation

R°® position may be necessary. The hydroxyl group of alcohol A54 can be further

functionalized using standard chemistry followed by deprotection to give

disubstituted pyrrolidines A55. Alternatively, the further modification of the

secondary alcohol A52 under standard conditions and deprotection of the nitrogen

‘provides the'monosubstituted pyrrolidines A56.

0 (@)
o OMe OMe
\T—O 0 H Wittig H \ H hydrogenation H
/N 1PN x! 1 - °N X! 1
P R R
5( 1 > 1
& RE A A RS RK 2 at L edS
A48
1. reduchon cycllzatlon pr-N x! _R' hydroxylation
———
2 oxidation A R3 R? Ar?
RS Rz ‘Ar2
AS1
OH o) OH

RS

\ oxidation 1. RM
Pr er‘ R‘—»Pr’Q/x‘ R — >Pr’Q/X1\<R1
Al < 2 Al ?( 2 2. runchon%llzahon A 1s R a2

R3 R? “ar
A52

l1. functlionalization

R*R
A53

2. deprotection
or deprotection

Rd

HNQ/X’ R1
At ks R?<Ar2
AS6

R* = -0-alkyl, -O- cycloalkyl, -O-alkyi-cycloalkyl,

-OC(O)R*, -OC(ONR?R, -OH

of R
A54

2. deprotection

l1 functiorialization
or deprotection

R
RS
Ar' R3 R?<Arz
A55

R* = -O-alkyl, -O- cycloalkyl, -O-alkyl-cycloalkyl,
-OC(O)R™, -OC(OINR'*R™, -OH

Compounds having the formula {, where n; is 2, X' is -O- and R*is -OH,
-0-(C4-Cg alkyl), -O-(C3-Cs cycloalkyl), ), -O-(C1-Cg alkyl)-(C3-Cs cycloalkyl),
-OC(0)R" or -OCONRR™, can be prepared from lactol A3. Wittig chemistry
followed by hydrogenation and cyclizatién in weakly acidic conditions such as p-

toluenesulfonic acid provides the enamide A59. Using the synthetic operations as

described above from the enamide A51, the enamide A59 will result in the

disubstituted piperidines A63 and monosubstituted piperidines A64.



\ ABAIIR3 R2 Ar2ATI R3 R Ar2 hydroxylation Pr'X1,,,Nl Pr'Xl ., ,Rl 2.
functionalization N AlIiR3 RINAr2Arli X R3 R Ar2 A50A61 1 1.
functionalization 2. deprotection or deprotection R4 n2=1 "N Pr Arl R2n' Ar2
A64 fel = -0-alkyl, -0-cycloal kyl, 0:% kyl cycl oal kyl, -0C(0)R14,
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Ar R3 RZ A2 N X’ rIR Afz
A3 Ar1 R R? AI'2 R2 Af2
s
- N o N R .
hydroxylation oxidation 1. RM
—b— 1 —_— -
R / R 2. functionalization p,/N X15<R1
Rz A"z r1 :aR2 AI’2 Ar R? R? A
AB2
1. functionalization 1. funclionalization
2. deprotection 2. deprolectipn
. or deprotection ! or deproteclion
R* R
np=1 - ny=1
N ' )nz 1 N )I‘lz 1
Pl’, X1 R pr/ X1 R
Al L3R AP A haR?OAS
AB4 AB3
RY = -O-alkyl, ;(‘Z)-cycloalkyl. -S-a:i(ylcycloalkyl. R* = -O-alkyl, -O-cycloalkyl, -O-alkylcycloalkyl,
-OC(O)R™. -OC(OINRTR ™, -OH .OC(O)R™, -OC(ONRR™, -OH

Those skilled in the art will appreciate that homologation of the lactol A3 to
the aldehyde A15 where n; is 2 or 3 followed by subsequent synthetic operations as
described above wili result in the monosubstituted cyclic amines A64 or
disubstituted cyclic amines A63 where n; is 2 or 3.

The compounds having the formula |, where np is 1, 2, 3 or 4, X' is -O- and,
R* and R®, together with the carbon to which they are both attached, form a
chemically feasible 5 membered ring can be prepared from corresponding ketones.
The ketone AB5 is transformed into the corresponding hydantoin A66 by heating
with KCN/ammonium carbonate in ethanol/water mixture or by using alternate
standard conditions known to those skilled in the art. The amine is deprotected to
give hydanotin A67 which can be converted to corresponding urea analogs A68 by
reduction preferably with LAH/AICI;. Alternatively hydanotin A66 can be cleaved to

“amino-acid A69 using the protocol described in Kubik, S.; Meissner, R.S.; Rebek, J.
Tetrahedron Lett. 35, 6635 (1994). Standard protection of the amino-acid A69 as a
carbamate derivative (Pr’) is followed by activation of the carboxylic acid. Treatment
with phosgene or a phosgene equivalent, preferably triphosgene, is one such
method for acid activation. The reduction of NBoc-UNCA A71 with reducing agents,
preferably lithium borohydride, gives alcahol A72 which can be converted to five



"'l Prr"RE -7 A/IR3 R 2 Ar- A63 R4. = -0-al kyl, -0-cyctoal kyl,

-0-al kyl cycl oal kyl, .0C(0)R14, -0C(0)N1213R14, OH Those skilled in
the art will appreciate that honol ogation of the lactol A3 to the al dehyde
Al 5 where n2 is 2 or 3 foll owed by su_%nguent synt hetic operations as
descri bed above will result in the nondsubstituted cyclic am nes A64 or

di substituted cyclic am nes A63 where n2 is 2 or 3. The conpounds
having the formula |, where n2 is 1, 2, 3 or 4, X1is -0- and, R4 and R5,
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Standard protection of the anmi no-acid A69 as a carbamate derivative (Pr') is
foll owed by activation of t hef car boxylic acid. Jreatnment with osgene or a
phosgene equiyal ent, pref erl.@bjlquktri phosgene, ,_stu\Q\ne such met hgt™~fer acid
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preferably Nabt fol hﬁ:‘?ﬁk/by deqer ot ection. Altergpgatively, al cohéf® A72 can be
oxi di zed to NBocal dehyde A74 by standard oxi dation ndi ti ons such as Swern
oxi dation and 44si ng the routd.ne chgm stry known to ﬁ%se skilled in the art.
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The compounds having the formula |, where na is 1, 2, 3, or 4, X'is -O- and
R*is -NR™¥R™ -NR™S0,R", -NR'COR™", -NR'?C(O)OR™, or
-NR'Y(CONR™R'), and R® is -C(O)NR'™R" can be prepared by amidation of
amino-acid A69 to give amino-amide A76 followed by functionalization of amino

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

NBoc-amino-acid A70 can be reacted with an amine, followed by deprotection of N-
Pr’ group to give amino-amide A76. The amino-amide A76 can also be deprotected
to give analogs A78 where R* is -NR™*R" and R™®, R™ = H.



2. deprotection O AL HN 12 is 1. 2, 3 or 4 mxt RL X , RaAaR" Ala A73
The conpounds having the formula I, where n2 is 1, 2, 3, or 4, Xl is -0- and
R4 is -NR aRm _NR12so2Ria, _NR12cOR14, NR12-,-.la u(u)OR -, or

-NR12( CONR13R14), and R5 is -C(0)NRL3R14 can be prepared by am dation of

am no-acid A69 to give ani no-am de A763Rol | owed by functionalization of

am no group and deprotection to provide disubstituted anal ogs A77.

Al ternatively, the NBoc-am no-acid A70 can be reacted with an ani ne,

fol | owed Hpy dmprotection of J\-RR*rgroup to give agi no-am de A76. The

am no-am e 0canal so be rotected to give analgegs A78 where R4 is
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2, deproW . R*=-NRR™ -NR'280,R™, -NR'?COR™,
Pr~NH  OH _ |deprotection _-NR'2C(0)0R™, -NR'(CONR™R™)
R®=.C(ONR"R"
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Ar &2 R? “Ar? HN )“7X1 "
A70 < R*= -NR'R" where R'* R"= H

Ar'! 2
r3 R? A RS = -C(ONR'™R™
A78

Another method of preparing compounds having the formula |, where nyis 1,
2, 30r4, X'is -O- and R* is -NR"*R™, -NR"?SO;R", -NR'*COR™,
-NR“C(O)OR”, or -NR’Z(CONR”‘R”), involves treatment of ketone A65 with a
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

o N 1. RSM NH;
;.2 Is1,2,30r4 NH,P' ?éduction RS
N n1 e I, 2 deoroteclon ,
Pr , X 5<R pr-N X' _R' 2 deprotection P R
R

R R A At LA RE ws A Y
AB5 A79 ABO
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1. functionalization nyis1,2.30r4
- > HN n2_ ¢
2. deprotection X

’ R RYZNRPRY, NR™SOR™,
A 23 R? A NRCOR™, -NR'2C(0)OR™, -NR'2(CONR™R'¢)
Ag1

The compounds having the formula |, where ny is 1, 2, 3 or 4, X' is -O-, R® is
H, and R*is a heterocyclic or heteroaryl group can be prepared by conversion of
" ketone A65 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
appreciate that the cyano, aldehyde and carboxylic acid compounds can provide the
appropriate heterocyclic or heteroary! functionality using standard chemistry.
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4, X1 is -0- and R4 is -NRi aRia, _NR12sp2R13 , -NR12C(0)OR13, or

-NR12( CONR13R14), involves treatnent of” ketone A65 with a protected anine
under appropriate conditions to provide imne A79. Nucl eophilic addition of
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Another method of preparing the compounds having the formula |, where n;
ie 1 .2,3,0r4, X'is -0-, R%isH, and R*is a heterocyclic or heteroaryl group
involves conversion of the ketone A65 to a vinyl triflate A89 by using a base such as
LDA and triflic anhydride as an electrophile. The triflate A89 could be coupled with
suitable organometalic reagents, preferably boronic acid, to give heterocyclic or
heteroaryl unsaturated compound A90. The reduction of the double bond followed
by deprotection of the amine (if necessary) provides heterocyclic or heteroaryl
substituted cyclic amines A91.
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—————
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NH2131 reduction In ArlR Pr--xRl 2, deprotectionPrn2X1 R1 X, R3 R2 Ar2Ar1l R3
R Ar)2R3 IR Ar" A80 IR4 Rs 1. functionalizationn2 is 1. 2. 3 or 4 2.
deprotection H\"2X1.."eR1 AIlIR3 R2 "Ar2 A81 13R14, -NRI2S02Rla. R4 = -NR
-NR12COR14, -NR12C(0)OR13, -NR12(CONRL3R14) The conpounds having t he
formula I, where n2 is 1, 2, 3 .or 4, Rh-i s -0-, RBis H and R4 is a

het erocyclic or heteroaryl group can be prepared by conversion of ketone A65
to nitrile A87, al dehyde A82 and a carboxylic acid A85 via al dehyde A82
using the sfl‘anedrdpouhdetﬁaomg:tbmﬁormmml wHereaibd , 2; 8, ski4|, Xéis i@- Bhd art
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st andaggn¢i8iBrobf ¥ldehyde A82 to an alcohol A92 via addition of an organometallic
reagent. The alcohol AS2 can be transformed to analogs such as AS3 or it can be
oxidized to ketone AS4 which can provided analogs such as oxime A95 using the

standard conditions.
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The compounds having the formula i, where n,is 1, 2, 3 or 4,'X1 is -O-, R% is
H, and R*is —C(RZBRZQ)CONR’:’R", where R%®, R?® = H or methyl, can be prepared
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
unsaturated ester AS6 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.



Anot her net hod of preparing the conpounds having the formula I, where n2 if
1, 2, 3, or 4, X1is -0-, Ris H and R4 is a heterocyclic or heteroaryl
group invol ves conversion of the ketone A65 to a vinyl triflate A89 by using
a base such as LDA and triflic anhydrigg.as an electrophile. The triflate
A89 could be coupled wth suitable organonetalic reagents, preferably
boronic acid, to give heterocyclic or heteroaryl unsaturated conpound A90.
The reduction of the double bong.followed by deprotectiggo,ef the amne (if
necessary) provpdes hetewiacyclic o) heteroaryl substituted syclic am nes
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transforned to A8hak,@gsesuch as A93A®r it can be oxidized t 0®Ret one A94 whi ch
can provided anal ogs such as oxime |A95 ysing the standard Co R ROns.

WABTE™2 is 1, 2, 3 or 4 X js. O, RS
is H and R4 is -C(R28R29) CONR13RM, where R25, R29 = H or [ fyba1s can be
prepared by con{z}er Sion ofalednQBE MPS t 0 unsaturated esieg,A96 using Wttig
chem stry. Hydgo at i ondepbtedibre dolPi2¥® bond and deprotection of the

The conpounds having the fornula I, 8"

protecting gr , niiﬁf'-ZHre@‘g,a@gﬁ%, vi ges2¢he ester A97. er skbh2of the
ester to amg ’AQ'S gan be regli zxn hrRngh treatment Wk r’ﬁixne%,, or
transformati g tde aci d and sdbgequent coupling with Nt NESs XSt ng

standard met hodst N 7 addi ti on, TherUhsif urated ester A96 cankdt'sd provi de
conpounds where®® and R5, togethéfwith the carbon to whi ch% hey are

attached, fompodeldkiRdBTREREWAYSDIrecitd hRUGAcHSnAIRetisBMhINg nitrogén of 1.
hydrogenat i on NO, 0-002Mg deprptectiop n2i g1, 2or3n2isl, 2or3 _
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
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 skilled in the art will appreciate that a
substituted alkyl halide will afford the corresponding substituted C4-Cs alkyl group
and treatment with tetrabenzylpyrophosphate, followed by hydrogenation will serve
to provide for R* = -P(O)(OH),.

Functionalization of the reduced lactam nitrogen can be performed at an
appropriate point in the synthesis by deprotonation with a suitable base and reaction
of the necessary electrophile to provide the substitutents defined for R'. Those
skilled in the art will appreciate that a substituted alkyl halide will afford the
corresponding substituted C4-C; alkyl group and treatment with
tetrabenzylpyrophosphate, followed by hydrogenation will serve to provide for
R = -P(O)(OH),.

RS Ar! R® R' R? RS Ar' R® R'R?

R xPp  base F}’ - a2
—
R N i R N.
H electrophile R'8

RS RS
A101 A102

Those skilled in the art will recognize that certain additional protection and
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.
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Step 1:

Q
Csz\2= °

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

e = CbzN ° 2 \l/©\
P F 3c\©/LOABr _ "y O CFy
(\{ Compound 2

Compound 1 Q (68%)

To a nitrogen purged solution of oxazolidinone Compound 1 (10.0g,
0.027mol, 1equiv) in THF (500ml) at -78 °C, a solution of KHMDS (0.5M in toluene,
64ml, 0.032mol, 1.18equiv) was added. After stirring at -78 °C for 30 min, a solution
of bromomethy! ether (11.3g, 0.032mol, 1.18equiv) in THF (100ml) at -78°C was
cannulated into the reaction mixture. The solution was stirred at -78°C for 1 h
before being quenched with a saturated NH,Cl solution at -78°C. The reaction
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,) 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.

Electrospray MS [M+1]" 644.1.

Step 3:
CFy
LIAIH,, Et,0 A on
9 Cszg;
Compound 2 _?gﬁr "";/O CFg

Compound 3

CF3



Those skilled in the art will recognize that certain additional protection
and deprotection steps may be needed in order to accomodate different
functional groups. Accordingly, the order of synthetic operations may be

different in order to maintain functional group conpatibility with the
operational steps in the synthesis. -36- Specific Methods O Preparation -
Exanpl es Step 1: Conmpound 1 Compound 1 was prepared using a

synthetic procedure reported by M J. O Donnell, Z Fang, X M _and J. C
Huf f man, J. TFena ©etion 8btacton® Compeundi(352¢p0 255mer31equwvitsvit0F3t CChzN

G Br CRp Oyt flutio OF B HPIPERID.818f1, 0.32equiv) in Et,0 was added. The
reaction mixture was stirred at 0°C for 30 min before being quenched with saturated
NH,Cl solution. Water was added and the resulting layers were separated. The
separated aqueous layer was extracted with EtOAc (300ml x 2), and the combined
organic 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
[hexane-toluene] gave Compound 3 (23g) as a white powder. Ali filtrates were
combined, and the solvents removed in a vacuum to give a yellow oil. 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 to column chromatography [hexane-
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:

0 CO,Me  CF4

(MeO)zls\rCOZMe BOC,..N_& P
NHBoc

/ |
DBU, CH,Cl; CoziN—/ o S,
Compound 3 rt

{42%) Compound 4

To a solution of Compound 3 (0.98g, 1.52mmol, 1equiv) and NBoc-0O-
phosphonoglycine trimethylester (1.26g, 3.80mmol, 2.5equiv) in CH.Cl» (5ml) at
23°C, DBU (0.57ml, 3.80mmol, 2.5equiv) was added dropwise. The mixture was
stirred at 23°C for 4 h before it was quenched with saturated NH4CI solution. Et;0
was added and layers were separated. The separated aqueous layer was extracted
with EtoO (250ml x 2). The combined organic layers were dried (MgSO,) and
filtered. Removal of solvents in vacuum followed by chromatographic purification
[hexane:ether, 3:1 (v/v)] gave Compound 4 (587mg, 52%) as white foam.
Electrospray MS [M+1]* 745.1.

- Step 5:
_ NH, CFs
1. 10% Pd/C, H, o Z |
EtOAc HN—-.,,_O
Compound 4 - S s
2. TFA, CH,Cl, Compound 5

A solution of Compound 4 (1.4g, 1.88mmol, 1.0equiv.) in EtOAc (30ml) was
flushed with No. After the addition of Palladium on carbon (10%, 2g) 2 H; balloon



To a nitrogen purged solution of oxazolidinone Conpound 1 (10.0g, 0.027n01,
lequiv) in THF (500nl) at -78 C, a solution of KHVDS (0.5Min toluene, 64nil,
0.032nol, 1.18equiv) was added. After stirring at -78C for 30 mn, a

sol ution of brononethyl ether (11.3g, 032npl, 1.18equiv) in THF (100nl) at
-78C was cannul ated into the reaction ™M"Xture. The solution was stirred at
-78C for 1 h before being quenched with a saturated NH4ClI solution at -78C.

The reaction m xture was warned to R, and water and Et 0OAc were added. The
aqueouswkaytiached toxthe aeaetibmflask. Eﬂ'bAcre@Qlﬁ):ﬁherttﬂ& wakhgtircechforihat @aiCc

| avers U536 St bEOSMSR And b FhARKEA BRCSRIMER. S ddifud s ate vere

renoved by va Ion usin heXane-t ol uene,
1: 1 (v/ digholyadén ' abbwyd s CRLCl1(45am!), Meéﬁo 8°Cothar teeatedi with HiFdcsolodipnay M

ol ut i o 30,858 fhrrol, 30,06 (e feactoflHbuE Gl dtirede0°C B30 mp 20T
sol ut i oandthemat 23708man@th@19rml Re@csge@mlmyrelmaﬁimeﬂaglﬂa@d@@iz BROmI) )
reactlowaghéaun S%ra%éurmg@cés Qrutidh d&ﬁg)rma dﬁﬂé&frg%nbftl ané%W Wi t

saturated NHAC tion ter was a l'ayers were

separ at &¥g2Sfhg. %f&%radaaréhcgm@ucﬁeﬂé9@4vwﬁ§mewaét%@ @0t PO®oAC (300mL x 2),
and theTS£r€chi ned organic layers were dried (My504), and filtered.. Solvents
in the rate were . renoved in a vacuumto pgyve a ceﬂ,orless oil. The oil
was di ssolved in HOAc (240nl) at RT, and wat ey (260rrfL)
stirred at RT for 1 h, the \mu.pﬂcﬁjolld was aghed with water and

dried under a GioFhp¥apdsn Ee_c_uLs.La‘LI i zat i BN-J/hexgne ‘ uene] gave Conpound
3 (23g) as a whi te powder . filtrates ¢6nbiyned; alf&at he sol vents

removed in a vacuumto give a 9@ | ow oi |l toaglo\\; an@{c’ﬁg’%ﬁh‘i Emof legét o

foll owed by recrystallization] was repeat

ngsﬂaﬂllnd 30|( ?gaélsaﬁﬁsé U%g%tsreﬂl 'RBFhGVafsl paced N@)ﬁr 8. @‘%Wmﬁw@evtg@wm)fsag?v; C;E]
to give Pﬂe f%?tlﬂ)rbg?%h @gé*)oolq(ﬁg) @o#rﬁ ﬁ\/l E‘I“é&f &L&?%ﬁﬁ@ ér&as 309, 87%
Ei)eg;3 r o$98aymd 4. Béduiv) Was.careftllgaddied. T he reactiohomade \:nrbs a@ootdd ?0;’7(3(3?1263
5. somet ?@@mw&#f@e@%@ 3B 20 QRIRO AV ER Y TIEBAITES Soqaivs
was adaglawiy apded el haheactiont mnixdurmwyaststirmeddatai? 82@dof @rh,4hen istfvdly svarmehs
quencheg, dz@, %aﬁétéﬁrrr%td%r WAL Tﬁ@'ﬂgbbﬁ’éh ﬁ%%ﬂe%ﬂﬁﬁoag%g&%@c%w X 2)

separ at e e separ at aqueous layer was extracted wt
The con«barﬁédlydwgaﬁa&raégdeague\sém%sawuauppt@sm tareateisoluiond. Reagioml  of
sol ventmxmrevwagttaké@hbqwdm mmgbaara@M&e@wﬂhfsaiaiat@a dq@%é@@e et her .
‘;’ 4é (V7 %Eﬁg-. (% O%Omrwoxqueoug rrE{Nas ex/?ragted with %t&) acn(11 SEm?Ct The con¥b|ned
organic layers were dried over NaZSO4, filtered and concentrated to give
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-triffluoromethyl-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
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 less polar isomer

‘Example 1a (0.050g, 22%), Electrospray MS [M+1]" 475.1, and more polar isomer
Example 1b (0.015g, 7%), Electrospray MS [M+1]" 475.1.

a5 added. After being




1. 10% Pd/C, H2 Et OAc Conpound 4 2. TFA, CH2C 2Conpound 5 A sol ution
of Conpound 4 (1.4g, 1.88mol, 1.0equiv.) in EtOAc (30nml) was flushed with
N2. After the addition of Palladiumon carbon (10% 2g) a H2 balloon -38-
was attached to the reaction flask. Thg reaction mxture was stirred for 18
h at 23C under H2 atnosphere and then | tered and concentrated. The residue
was di ssol ved in anhydrous CH2Cl 2 (45nl), cooled to OC, then treated with
TFA solution (4.5nl, 0.059nmmol, 30.0equiv). The reaction m xture was stirred
at 0C flBrepaatigmohGampeund9: 23C for another 4 h. Reaction nixture was

di luted with CH2Q 2 (300mL) Nilzd wi t BFsat ur at ed NaHCO3 sol ution (100mnd).
The organic |ayer was dri éth¥Ka2SH4) (ltered and concentrated to give
Compound 5 (0.8g, 95% . S AH Al C13 Conpound 5HN "1.0 CF3
Conmpound 6 In a flae My 1S pl aced Al C13 (0.089qg,

0.67mmol , 1.5equiv). The
LAH in Et20 (2nml, 1.98mo 1. 5equi v) was carefully added. The reaction

m xture_was cooled to -78C and a sol ution of Conpound 5 (0.2g, O0.44nmol,

1. 0OequiteBit dry THF (4nml) was slowly added. The reaction m xture was
stirred at -78C for 2 h, then, slo ®waffred to 23C and stirred for 18 h. The
reacti on was then cool ed to O&Z any que ed carefully with saturated aqueous

sodi um potassiumtartrate sol<toh. o &) Obsbbiii mas taken up in Et0OAc
(200mL) and extracted with sat ted queous NaHCO3(100ml) . Aqueous | ayer
was extracted with EtOAc (1 50 . The conbi ned organic |ayers were dried

(I;Yert Na2SO4, ¢ Hﬁcﬂirﬂ!’?e\ﬁgs Epéb‘eﬁ‘@& r@i@a%o&éd’tﬂe@ﬁﬂ@ﬂ@th@t 3130 B p S -
ectt Of usu¥g ('\é%n[opoulm F’Os On:l)zCH(NHCbz)COZMe in place of
PO(OMe)2CH(NHBoc)CO:Me. Electrospray MS [M+1]" 745.1.

Step 2:
cozHNg., SOME cF,
Pd(OH)2/C, H2
Rh{l)-S,S-EtDuPHOS  CbzHN ——————» Compound 9
Compound 7 ——————————3» 0 CFy MeOH

Compound 8

Compound 7 (3.0g, 4.03mmol, 1.0equiv) was taken in MeOH (30ml) in a parr
reaction bottle. The reaction bottle was degassed using N2 for 15 min. (+)-1,2-Bis-
((25,5S)-2,5-diethylphospholano) benzene (cyclooctadiene)rhodium(l) trifluoro-
methanesulfonate (0.12g, 0.16mmol, 0.04equiv) was added to the reaction mixture
in a glove box, and shaken under H; at 60 psi for 96 h. The reaction mixture was
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/CH;OH. Once the reaction was completed it was filtered through
celite and concentrated. Purification was carried out using a silica plug 9:1
EtOAc/MeOH(NH3) to give the Compound 9 (1.3g, 72%).

Electronspray MS [M+1]* 447.1.

Preparation of Compound 10:
NHZ CF3

HNS/ o
" cF, Compound 10

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



To a solution of Conpound 6 (0.21g, O0.486mmmol, 1.0equiv) in MeOH (3m) at OC
was added 2-trifluoronethyl-N Ndiacetylaniline (0.131g, 0.535muo(,
1.lequiv). The m xture was stirred at OC for | h, then warnmed to 23C and
stirred for 18 h. The reaction m xture was then concentrated and purified
using a Glson with water/CH3CN to gi v&0-a nixture of two conmpounds (0. 16g).
Purification of the mxture by HPLC using Chiral Pak col um (98: 2,

hexane: | PA) gave | ess polar isoner Exanple la (0.050g, 22%, Electrospray M
[ M+1] 475.1, and nore pol ar isoner Example2l b (0.0159, 7%, Electrospray M

[ MF1] 475.1. Preparation of Conmpound{s: -39- NH2CF3 CF3 Conpound 9 Step
1 Conmpound 7 was prepared ysing a procedure simlar to that for
Compound 4, using Conpound 3 and B )ZCId(,NHCbz)COZI\/E in pI ace of
PO( OMe) 2CH( NHBoc) CO2Me. El ect rosprpay [ 1] 745.1. Step 2 CbzHNn. CO2Me
c3 Conpound 7SCF3MeOH

HN-/.,.0

To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2ml)
at -78°C was added cyclopropanecarbonyl chioride (1201, 0.127mmoal, 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 (200 mi) and
washed with sat. aq. NaHCO; (1 x 100ml). The organic layer was dried over
Na,S0,, filtered and concentrated. Purification of the resulting mixture on a Biotage
with 5%MeOH/ EtOAc gave Example 2 (0.04g, 69%). Electrospray MS [M+1]" 501.

. Example 3

o=

CF,

00 CF,

o ‘
NH C' CF,
Compound 10 CI)J\/\-/CI

MeOH

',’/
Compou nd 11

To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2mt)
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 (200ml) and
washed with sat. ag. NaHCO;(1 x 100ml). The organic layer was dried over

. Na;S0q4;, filtered and concentrated to provide the crude Compound 11, which was
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,



Conmpound 8 Compound 7 (3.0g, 4.03mmvl, 1.0equiv) was taken in MeOH
(30m) in a parr reaction bottle. The reaction bottle was degassed using N2
for 15 min. (+)-1,2-Bis((2S $S)-2, 5-di et hyl phosphol ano) benzene

(cycl ooct adi ene) rhodi um(1) trifluoronethanesul fonate (0.12g, 0.16mmol,

0. 0O4equiv) was added to the reaction nmixture in a glove box, and shaken
under H2 at 60 psi for 96 h. The reaction m xture was transferred to a 200
m RBF. 20% of Pd( 2/ C (1 ) was added to the reaction m xture, which was
stirred thaadeated at 604eferns 18Tnne reR@IoNcABT I EWas sortes tod) € apg anenched
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To.a soien gt pPoRPU LA §AVe BraBle 1 (2800, S mol | 1. 1equi v)

The mxtmé@trmagtmsr[m@*tsa?ac for 5 mn, then warned to 23C and stirred

for 18 h. The reaction m xture was en concentrated and taken up in Et0Ac
(200 mM) and washed with sat. aq. Ng}@?ﬂ 100mLl) . The organic | ayer was
dried over Na2SO4, filtered and concentrated. Purification of the resulting

m xture on a Biotage with 5%e0H & ave Exarrple 2 (0.04g, 69%.

El ectrospray M5 [ M+r11+ 501. Example 3 Step 1%F3 CF3 Conpound 10 ci cF3
Conpound 11 To a solution of Eofpound 0.05g, 0.116mol, 1.0equiv)
in MeOH (2nl) at -78C was added 4-gRlofobuty hl ori de (140, 0.127mol,

'J/ Fp, then warned to 23C and
stirred for 18 h. The reaction m e was it hen concentrated and taken up in
Et OAc (200mL) and washed with satt NaHCO3(1 x 100nmil). The organic | ayer

Conpound 11, THRERRAGA%EY %E?‘ﬁﬂﬂéﬂﬂx%%%%% (2 6 CrBlfee g iR £
puri fi canaomer Sowpr 20 that used to prepare the Example 3, but using 5-chlorovaleryl
chloride in place of 4-chiorobutyry! chloride. Electrospray MS [M+1]* 515.1.

1. lequiv). The m xture was stlrreE

Example 5
/
HN-8=0 CF,
o
HN
oy O

CH,80,C1 HN~5s

n~0
o]
Compound ® {r ey ChCl
:,,/

Compound 12

To a solution of Compound 9 (0.13g, 0.29mmol, 1.0equiv) in CH>Cl> (3ml) at
0°C was added DIEA (0.11ml, 0.61mmol, 2.1equiv) and CH3;SO,CI (34pl,
0.435mmol, 1.5equiv). The mixture was stirred at 0°C for 30 min, then poured into
EtOAc (150ml) and washed with saturated aqueous NaHCQO3 (100ml). The organic
layer was dried over anhydrous Na,SQy, filtered and concentrated to provide the
crude Corhpound 12, which was used in the next reaction without further
purification.

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




To a solution of crude Conmpound 11 in dry THF (2nl) was added NaH (60%
di spersion in mneral oil, 0.014g, 0.347mvl, 3equiv) at OC and stirred for
5 mn, -41- then heated at 60C for 2 h. The reaction m xture was cooled to
oC and guenched carefully with water (3nl). The m xture was poured into

Et 0OAc (100 ni) and washed with saturatéé aqueous NaHCO8 (100mt).
| ayer was dried over anhydrQus Na2SO4, filtered and concentr at ed.

The organic

Purification of the resulting m xture on Biotage with 5%e0H Et 0OAc gave

Exanpl e 3 (0.20g, 34% . El ectrpganmpledd anit Extarhplle b Exanpl e 4

Exanpl e 4 (53% overal | el d) was prepared from Co d 10 in a manner
simlar to that .used (,;Brepare t he Exanple 3, but g 5-chl oroval eryl
chloride in place of 4Nchl orobwPgryl chloride. El ecLNospray 05 [ M+1] + 515. 1.

Exanple 5 HN-Rz--ocE3

Example 6a Example 6b

CF3 CH33Q2Cl1 Compound 9- r? cF3 ound 12
u,,/O C :,//

CF,
. 2M AIMe3
Compound 5
/\/\ﬂ/oEt "0 Ko CF,

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
100°C for 18 h. The reaction mixture was cooled to RT, poured into EtOAc (20ml),
and washed with of saturated aqueous NaHCO; (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
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.
Electrospray MS [M+1]" 487.11 for the Example 6a.
Electrospray MS [M+1]" 487.11 for the Example 6b.



To a solution of Conpound 9 (0.13g, 0.29muvl, 1.0equiv) in CH2O 2 (3nl) at
0C was added DI EA (0.11nnl, 0.61mmol, 2.lequiv) and CH3S02Cl (3441,
0.435mmol, 1.5equiv). The mxture was stirred at OC for 30 mn, then poured
into Et OAc (150nl) and washed with satyrated aqueous NaHCO8 (100nt). The
organi c |l ayer was dried over anhydrous Na2SO4, filtered and concentrated to
provi de the crude Conpound 12, which was used in the next reaction w thout

further purification. The crude ound 12 was converted to Exanple
5 (80ny, 54%yield, tw steps from 9) using a nethod simlar to the
preparati on Conpound 6 from Conpound Hap| ectrospray M5 NH-1r 511.1. Steo

1: Compound 13aConpound 13b  HN™XTo a @& ution of ani no-1actam Conpound

5(0.100g. 0.224mmol, lequiv) in
2M Al Me3 in toluene (0. 14nt, 0.a
warnmed to RT and stirred for 15 _mA
the resulting m xture was heatg B. The reaction mxture was
cooled to RT, poured into EtOA Onl), and washed with of saturated aqueous
NaHCO3 (100nmil) and saturated aqueous NaCl (100nmil) successively. The organic
| ayer was dr Feammler? gihipdvenall M@i@m,asmnaée@drorarﬁpmmﬂéﬂ@a. HPLC

separ at finn@p sfehildrto@Rbt (B bF@(})#éiE%rﬂp(qué om senpld 4. m xture gave
, .and the Conmpound 13b (20ngy, 18% . El ectrospray

t he Co und 13a 0 359

VS [Mﬁ?ﬁ@ﬁﬂr@)ﬁ&% i@#@orﬁ?&ﬁd 13a. Electrospray MS [ Mtlr 515.1 for the
Conmpound 13b. Exanpl e 6a and Exaprhmpié gnere prepared using a procedure
simlar to Conpound 6, using Conpoun and 13b instead of Conpound 5.

El ectrospray Ms [ M+lr 487.11 for the Ex e 6a. Electrospray Ms [ M+1lr 48711
for the Exanple 6b. Exampl e 7 (7g% overall yield) was prepared from
Conpound 10 in a manner simlar to t sed ©F prepare Exanple 29 from
Exanpl e 13. El ectrospray M5 [ Mtl] 4 o Exanpl e 8 (94% overal |

yi el d) was prepared from Conpound simlar to that used to
prepare Exanple 33 from Exanple 13. &/Iga [ MF1] 1. 430. 1.

at 0C, was added a sol ution of
iv). The reaction m xture was
g;rmbutyr ate was added, and

1

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

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

Example 10
H
N

N CF,

HN%S
O CF,




Exanple 9 (50% overal |l yield) was prepared from Conpound 10 in a mann
simlar to that used to prepare Exanple 36 from Exanple 13. El ectrospray M
[ MF1r 502.1. Exanple 10 CF3 -44- To a solution of Conpound 1

(0. 15g,

(0.041nml, 0.33mmol, 1.1lequiv) followe

0.3mmol, lequiv) in CH2C12(2 da was added nethyl |evulinate
%y sodi um tri acet oxyborohydrid

(0.127g, 0.6mmol, 2equiv.) and the reaction m xture was stirred dt 23

stirred for 72 h. The reaction was quenched with saturated a
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at 23C4766). S@EIBctrchaydaSt[M]thsure was then poured into brine (10nml) and

Et 0OAc (20nl) and

Example 11

Step 1:
. CF4
2 oH T3 "oH CF3(S02),0
ot U T o
CH2C12 - CFy
CFj, N\ /

compound 14 compound 15

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

Step 2:
But ) NH ‘.. Bu CF
\\s' 2 ’IS/ 3
o . o’ N
Compound 15§ — )
Ti(OiPr), Ph 0 cF,

56%
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 N2. Ti(OiPr), (1ml) was added through a syringe

. 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
celitg 545. The celite pad was washed with EtOAc several times. The combined

of

organic solution was dried and concentrated under reduced pressure. Flash column

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



stirred vigorously for 10 mn. The resulting suspension was passed through a
pad of celite 545. The celite pad was washed with Et 0Ac several tinmes. The
conbi ned organic solution was dried and concentrated under reduced pressure.
Fl ash col uim chr omat ogr aphy afforded Gdfpound 16 (0. 75g, 56% . Step 3:
Conpound 16 allylMgBr CH2A 2 63% o0 C 2:1 -78 C 10:1 To a
solution of sulfinimne Conpound 16 (2.44g, 5.1mmol, lequiv) in CHC 2 at
-78C, wassdded dropwi se al |yl magnesi um bromi de (6.1nl, 6.1nmol, 1.2equiv,

IMin E through a syringe. After stirring for 34, at -78C, the reaction
m xture was quenched with a saturated aqueou and allowed to warmto
23C. The | ayers were separated, andal ueou aygr was extracted with
Et 0OAc. The conbi ned %é ‘m&qﬁe i ed a d concentrat ed. Flash col umm
chr omat ogr aphy gave ﬁ%ﬂt (1. Glzlggl2 63%) . OSte ,, tBu Ph
HN-S, 0 C 63%

0 °C: 2:1 ‘

-78 °C: 10:1 CF3

FaC Compound 17

To a solution of sulfinimine Compound 16 (2.44g, 5.1mmol, 1equiv)in
CH,CI, at -78°C, was added dropwise allylmagnesium bromide (6.1ml, 6.1tmmol,
1.2equiv, 1M in Et,0) through a syringe. After stirring for 3 h at -78°C, the reaction
mixture was quenched with a saturated agqueous NH;Cl and allowed to warm to
23°C. The layers were separated, and the aqueous layer was extracted with EtOAc.
The combined organic layers were dried and concentrated. Flash column
chromatography gave Compound 17 (1.672g, 63%).

Step 4:
ItBu
Ph HN-S
1. O, \o \o
Compound 17 ——
2, TBAI
CF,4

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 O3 was
bubbled in at 1.0 mi/min. After the solution turned pale blue, the reaction solution
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 CH3Cl,.
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

~extracted with Et2O. The combined Et;O layer was dried, filtered and concentrated
to give Compound 18 (243.5mg, 99%). Electrospray MS [M+1]" 524.1.



Compound 17--)- 2. TBAl cF3 Fi cConpound 18 A 15m RBF was charged with
Compound 17 (245ny, 0.47mmol, 1.0equiv) and CH2012 (2nml). This pal e orange
solution was cooled to -78C, and then 03 was bubbled in at 1.0 m/mn. After
the solution turned pale blue, the reag i on solution was stirred at -78C for
10 min. Then it was flushed with N2 to get rid of 03. Tetrabutyl ammoni um
iodide (177nmg, 0.47mmol, 1.0equiv) was added to break the conplex. Then it
was quenched with saturated Na2S203, and extracted with CH2Cl2. The conbi ned
organi coleR/8rs were dried, filtered, and concentrated, then re-taken up with
Et 20 and filtered. The residue on the filter was di ssol#&d in water and
extracted with Et20. The conbi ned Et20 | ayer wasPHNe®, filtered and
concentrated to give Conpound 18 (24§ , 999 . ENectr@spray M5 [ Mrl]
524.1. -46- Step 5: NHBoc (Me0)20P - Me Conpoyu 8 DBU 50% (over two

steps) C F3 FSCWY’%‘ ]cg (MeO)z@P 3 G@4Ma i on of Qonp M (1. 2g,

2. 29mmol , 1. 0eq 518 < pomare—sremy 2. 75mfol , NHE2equi v) in DMVF
(20nl) was added Cs2CO3 (2. 24q, 6.89‘%I, 3. 0equi v After stirring at RT
for 3h, the mxture was dil ut 8@%ipvér thoBBpsaind washed)waFy water (100nl2 x),

and brine. The conbi ned aqueous | ayer was further ¢ ractgd Wt h 5t129(c) The
conbi ned organic layer was dried, filtered and agacentrat #@MRCYNGe'tr ude

O o T befutibn s imgtiel {8 172872 2dmhicy Dumi Mg Ppb33RERate™> -
(818mg, 2.75mmol, 1.2equiv) in DMF (20ml) was added Cs,CO3 (2.24g, 6.87mmol,
3.0equiv). After stirring at RT for 3h, the mixture was diluted with Et,0, and washed
with water (100mi 2 x), and brine. The combined aqueous layer was further
extracted with Et;O. The combined organic layer was dried, filtered and
concentrated to give crude brownish oil, which was purified by column to give
Compound 19 (830mg, 55%). Electrospray MS [M+1]" 695.2.

Step 6:
,Bu
Ph HN-S,
\\\\ O
\
Pd-C/H P CO;Me
~w2 NHBoc
Compound 19 ——» °
CF,
FiC Compound 20

A solution of Compound 19 (830mg, 1.19mmol, 1.0equiv) in EtOH (20m!l)
was flushed with N,. After the addition of Palladium on carbon (10%, 1.27g,
1.19mmol, 1.0equiv), a H; balloon was attached to the reaction flask. The reaction
mixture was stirred for almost 24 h until TLC showed completion of the reaction.
The mixture was filtered and concentrated to give Compound 20 as white solid
(790mg, 95%). Electrospray MS [M+1]" 697.2.

Step 7:
Ph. NH,

o %

CO,Me
NH,

4M HCI
Compound 20 >

CF,

F,C Compound 21



cF3 F3cConpound 20 A solution of Compound 19 (830ng, 1.19mmol,
1.0equiv) in EtOH (20nl) was flushed with N2. After the addition of

Pal | adi um on carbon (10% 1.27g, 1.19mvl, 1.0equiv), a H2 ball oon was
attached to the reaction flask. The reggtion m xture was stirred for al nost
24 h until TLC showed conpletion of the reaction. The m xture was filtered
and concentrated to give Conpound 20 as white solid (790ny, 95%

El ect rospray 4 697. Conmpound 20
Ca00mg. 0, SO bocamndind 280iabama, O imrmehd) 038V b PaRBEBE. f hen
treat edeﬂf-h(tﬂnMvsm gboled tof0°BCthem treatedivitkah®l ¢diGtidn of AClan 139-dioxerad OC,

it was I for ther 3.0 T | vent e r vacuum
(0 B ot 35 meCBTE uGhn Sl et el B PGP P RRRTEnhEES e

E@pooatedumt @acuum tolgive Gompauwd afl asopgle brdwalsolid. NEl@atrospray) was
added _,(.ﬁ* %1The m xture was stirred for 30 mn, then filtered and
concentrated t'o girve Conpound 22 (199ny, 76% . El ectrospray M5 [ MF1] 461. 1.
Step 9:Step 8. A flanme-dried 500mLRBF was charged with ALCI 3 (37.4ny,
0.28mmmol, 1.5 equiv). The reaction flask was coole® to OC and anhydrous THF
(1nl) was syringed in. After stirred for 5 nPaHN+ sol uti on of LAH in Et20
(0.84nt, 0.84mmol, 4.5 equiv) was cannul ated i, TheNHe-bath was renoved
and the solution was stirred at RT for 30 mn\ n the reaction m xture was
cooled to -78C and a sol ution of Conmpound 22 (®0ngy, 0.187mml, 1.0equiv) in
dry THF (1n1L) I¥d§gded The regctiom xture was stirred at -78C,
and al | owea to Warm RT over ni ght Af ter GIC (MeOH CH2C12=1/9)

.!

i ndi cated the reacti on was conpl eted, the read s then cooled to 0OC and
diluted with Et 0Ac and quenched carefully wi t hysdt urat ed aqueous sodi um
potassiumtartarate solution. It was stlrrecFaat Rl Compoward 22 nmin to get

tbAc. The oba TRlttior EiomPayRR 20 PRE (SEN e %éﬁegﬁ{zpf@r@agt ha "
concentThe atixtuee Wasestirrenfalr 801rhir, 3I4€U filtdidd an&lcententateayto\dive M-11+ 447. 1.
Exanmpl e §ga Ak 533T8b& L 784, Electrospray MS [M+1]" 461.1.
Step 9:
A flame-dried 500m! RBF was charged with ALCI3 (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;0 (0.84ml, 0.84mmol,
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
ovemight. After TLC (MeOH/CH,CIi,=1/9) indicated the reaction was completed, the
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,SOq, filtered and
concentrated to give Example 11 (34mg. 41%). Electrospray MS [M+1]* 447.1.
Example 12a and Example 12b

N,

CF,

Example 12a Example 12b




-48- Step 1: To a solution of Exanple 11 (30ng, 0.067mmol, 1.0equi V)
in CH2A 2 (10nl) at OC was added DI EA(17.51.1.1, 0.10mml, 1.5equiv) and
Ac200. 067mmol, 1.0equic). The mixture was stirred at OC for 30 min. It was
guenched wi th saturated aqueous hbkmﬁg solution (4ml) and extracted with
CH2A 2. The conbi ned organic | ayers ?é dried, filtered and concentrated to
give the crude product (39ng). Purification of the m xture by HPLC using
Chiral Pak AD columm (2:98, |PA hexane) gave nore pol ar isoner Exanple 12a,

El ect régnt Ay MS [Mr1] + 489.1, and | ess polar isoner Exanple 12b,

El ectrospr aYo'\AsscBIM"oﬂ‘bf‘@&rﬂple ﬁgﬁmhg é%sﬁﬁ%’ﬁ{o?‘"\# §ba}3ngm CI-P@ﬁ‘fﬁiﬁﬁ

KHVDS, Tol uene ound 2 (61%
To a saggeqamaénaqﬁect CREALY et @ymmmoam@%?qgwa@pﬁomm Arbd 66/ TPdlag,

Ootogggﬂmm gR’ f9tr ne;é&ft]uﬁé;wlbggslgﬁégeét R il 062 HOAS U@ncﬁeé%tﬁt :Ng.g gf}lded

| U | i |

Aft or privrjedaquesys a*d@dso'ioqupnf Sar\ﬁ%%gg‘éﬂm)é&hﬁ%%

0. 021npeibinkensigahid IayeR Were driddOfifaredamdpesieskntiated th X wmev@@d@l lowed to

S0l ut | BIpOugE &%%ggcaaaﬁeﬁjfmgf e e w&%@*ﬁ%’faﬁwﬂﬁa@a@éﬁéﬁﬁ MR eous

| ayer (98 dRIA:RekatE\Vgdve mord pb@%fﬂmér Exaniple T2aitEleetiospaamils IMwHl's were

dried 4 nd filtered oIv ved . gi ve crude
cnol - e ABAJERS BhlebfcTer Exaligle A E LRGP EY IS (BTTABET: Ve n T
(100nl) at 23C and aqueous HCl (1@&xainple0?8in water) was added. The m xture
was stirred overnight and was quégéhed with gaturated KHCG3 sol ution. Et20
was added and | ayers were separated_The sepdrated aqueous |ayer was
extracted with Et20 (300mlx 2). The cpnbin ganic layers were dried
(MSH) and filtered. Renpval of denps | cuum f ol | owed by

chromat ographic purification [h 2" 0
(6.97g, 619 as yellow oil.

Step 1:

Ph3PCH3OMeC! fl3 CF,

KHMDS, Toluene 1 .
0°Cto it cuzrij{/o W/C]\CF
Compound 3 then THF/10% aqg. HCIi = :
(1:1 viv) \_7 Compound 23
(61%)

To a suspension of (methoxymethyl)triphenylphosphonium chloride (21.3g,
0.062mmol, 2.95equiv) in toluene (300ml) at 0°C under N2, a solution of potassium
bis(trimethylsilyl)amide (125ml, 0.062mmol, 2.95equiv) was added. After being
stirred at 0°C for 1 h, a solution of Compound 3 (13.4g, 0.021mmol, 1equiv) in
toluene (100ml) was added. The mixture was allowed to stir from 0°C to 23°C. in 1
h and then was quenched with saturated NH,Cl solution. Et,O was added and
layers were separated. The separated aqueous layer was extracted with Et,O
(400ml x 2). The combined organic layers were dried (MgS0.) and filtered.
Solvents were removed in vacuum to give crude enol ether as yellow ail.

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
quenched with saturated KHCO3 solution. Et,0 was added and layers were
separated. The separated aqueous layer was extracted with Et,0 (300mi 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 (6.97g, 61%) as yellow oil.




-49- Step 2: Compound 23 DBU, CH2Cl2 (72% over three steps)

Compound 24 was prepared from Conpound 23 using a procedure simlar to the
preparation of Conmpound 4 from Conpound 3 and usi ng PO(OEt) 2CH( NHCbz) CO2Me
in place of PO(OMe) 2CH(NHBoc) CO2Me. St-é 3. CF3 Conpound 25 Compound
25 was prepared using a procedure simlar to that for Conpound 9 using
Compound 24 instead of Conpound 7. Electrospray M5 [ M+l] *461.1. Step 4:
Exanpl eg{e3, 6. 849, 73% was prepared using simlar procedure to Corrpound 6
usi ng (IT?TE%%LThd 25 instead of 6:orrpound 5. El egthgQspray M5 [Mr11447.1. Exanple

14 CF3 MeO-p CO,Me CF,
Meo COZMG H /
NHCbz
Compound 23 ChzHN
DBU, CH,Cl,

(72% over three steps) Compound 24

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

Step 3:
CF;
"I/ \(@CF

Compound 25

Compound 25 was prepared using a procedure similar to that for
Compound 9 using Compound 24 instead of Compound 7. Electrospray MS
[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.

E)-(amgle 14

0 CF;

Ph

\\“\

NH
/\“,NH
o
To a solution of Example 13 (275mg, 0.60mmoal, 1.0equiv) in anhydrous
CHCl, (10ml) at -78°C was added propiony! chloride (52ul, 0.60mmol, 1.0equiv).
" The reaction was completed within 30 min. Reaction mixture was quenched with 7N

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.

CF;



0 Ph I NH NH O To a solution of Exanple 13 (275ngy, 0.60mol,
1. 0equiv) in anhydrous CH2A 2 (10nl) at -78C was added propionyl chloride
(541, 0.60mm), 1.0equiv). The reaction was conpleted within 30 mn.
Reaction m xture was quenched with 7Nsgomonia in MeOH (0.5ml), then | oaded
directly onto silica colum and purified to give Exanple 14. (241.3ngy, 80%.
El ectrospray Ms pvi-or 503.1. &r-NHO Exanple 15 (yield 89% was
prepared using simlar procedure for E¥ npl e 14 using
cyclopropanecarbonyl chloride in giﬁﬂﬁgﬁi—sroplonyl chl oride. Electrospray
M5 [ M+1] 515.1. Exanple 16 0 Ph | NH: CF3 CE§ 0
Ph

x\‘\\

NH

N

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

CF,

Exam ple 16

\

SNH

d

Example 16 (yield 89%) was prepared using similar procedure as for
Example 14 using Example 13 and CH;SOCl in place of propionyl chloride.
Electrospray MS [M+1]" 52.1.

Exampie 17

Example 17 (overall yield 23%) was prepared using similar procedure as for
Example 3 using Example 13 in place of Compound 10.
Electrospray MS [M+1]" 515.1.

Example 18



Exanple 16 (yield 89% was prepared using simlar procedure as for Exanple
14 using Exanple 13 and CH3S02Cl in place of propionyl chloride.

El ectrospray M5 [M+l] 52.1. Exanple 17 O Phl. ""'"")slH CF3 CF3 N '1)
Exanpl e 17 (overall yield 23% was prepgyed using simlar procedure as for
Exanpl e 3 using Exanple 13 in place of Conmpound 10. El ectrospray M [ Mtl]
515.1. Exanple 18 CF3 CF3

Exampie 18 (overall yield 42%) was prepared using similar procedure as for
Example 4 using Example 13 in place of Compound 10.
Electrospray MS [M+1]" 529.1.

Preparation of Compounds 26, 27, 28 and 29:
NH, CF,

0

HN 4y O CF, Compound 26

Compound 26 was prepared from Compound 1 using similar procedure as

for Compound 9.
- NH, CF,

o )
-0 CF

Compound 27 was prepared using similar procedure as for Compound 10.
H N
CF,

3 Compound 27

o)

AN/ O CF, Compound 28

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

HN .'///O CF, Compound 29

Compound 29 was prepared using similar procedure as for Example 13.
Electrospray MS [M+1)* 433.1.

Example 19

HN’LO CF,

e
170 CF

3



-51- Exanpl e 18 (overall yield 429 was prepared using simlar
procedure as for Exanple 4 using Exanple 13 in place of Conpound 10.

El ectrospray M5 [ M+l] 529.1. Prepathtion of Conpounds 26, 27, 28 and 29:
NH20F3 0 Conpound 26 cF3 Corrpoung 26 was prepared from Conpound 1
using simlar procedure as for Conpoun 29, Compound 28 (90/0 yield) was
prepared using the simlar procedure for Compound 25. Electrospray M5 [ Mr1]t
447.1. H2N CF3Compound 29 Conpound 29 was prepared using simlar
procedure asExemmpleat(40mg, 7‘E%ey!efd)ymsagrammw+h[s)mg azgoteduresaimilar to

Exarrpl eg I ocedure simlar to
%gmgﬂg%'é%ﬂ dbﬁ' 29}' I ns %BQP%%orrpoun éEI ectrospray M5 [ M+l]
461 1 Electrosp@(,aMﬁ 2@] (@i, 72% was prepared using simlar procedure as

for Exanple la using Conpound 29 inst Elepé Conpound 6.

§=o
HN CF,

9N e
0.0 CF

3

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

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

Example 22

pe

HN
CF4

HN
%, .0

@ . \/©\CF3

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

Example 23
0




El ectrospray M5 [mi-ir 475.1. Exanple 21 NH Exampl e 21 (74ny,

6699 was prepared from Conpound 29 using simlar procedure as for Exanple 2
from Conmpound 10 usi ng propi onic anhydride in place of cycl opropanecarbonyl
chloride. Electrospray Ms [ Mtl] 489.1. sEkxanple 22 Exampl e 22 (75ny,
78% was prepared from Conpound 29 using simlar procedure as for Exanple 2
from Compound 10 using isobutyryl chloride in place of cyclopropanecarbonyl

chl oride. El ect rospr [I\/Hr(];;] 503.1. Exanp anpl e
23 (9ny, 35%-XaEp 9&%@%@ $9¢ W&@ﬁae%%fiﬁ@epﬁma?ﬁ 5$'aae%mf'ér as for
Exanpl epictHore §8T00ERAmMle 2661 CORpBEYN B0l dEtr883ray MB(MWIE584.1C \ O

Example 24

[ =0

N

CF,

CF4

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

Example 25

Gk

CF,

CF,

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

Example 26
; o)

2.8,

To a solution of Example 13 (0.14g, 0.314mmol, 1equiv) in anhydrous DMF
(1.6mi) at 23°C was added N,N-dimethyl glycine (33.95mg, 0.329mmo!, 1.05equiv)
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
(@)
;r“\NH
CF3

CF5




Exampl e 24 (31ng, 71% was prepared from Conpound 29 using simlar procedure
as for Exanple 3 from Conpound 10. Electrospray Ms [M+1l]1. 501.1. Exanple 25
Exanpl e 25 (68ng, 68% was prepared from Conmpound 29 using simlar procedure
as for Exanple 4 from Conpound 10. El %rospray M5 [ Mr11+ 515.1. Exanple 26
1 To a solution of Exanple 136% 14g, 0.314mmmol, lequlv) in
anhydrous DVF (1.6nl) at 23C was added N, N-di net hyl gl yci ne (33. 95rrg

0. 329nmol , 05eq foll by EDC. HCl, (66. 13 0. 345mmol , lequiv) and
the reacti oaﬁ’Fﬁ’!@Prﬁ ?’v(d@l@ y\@%émg%lprmeﬁyslqg;s WW"F@QHW 8§ fﬁf xture was
di | ut edExdrhplOMF usth ldhlcﬁfbéJﬁi ﬁlﬁc@dffmﬂpi‘oﬂ?@clﬂ@n&&aﬁm e 26 (66ny,

409 . ectrosg % Exanple 27 (yield 62% was
pr epar ¥ &ure as for Exanpl e 14 using trinethylacetyl
chloride in pI ace of propl onyI chl xafple@8ect rospray M5 [ Melr 531.1 Exanple
28 Exanpl e 28 (105ngy, 74%p was prepared using simlar procedure as
for Exanple 14 using nethyl isocyanate in place of propionyl chloride.

El ectrospray Ms [ Mrl] 504.1 Exﬁ " 29 cF

3

E)_(ample 28 (105mg, 74%) was prepared using similar procedure as for
Example 14 wusing methyl isocyanate in place of propionyl chloride.
Electrospray MS [M+1]" 504.1

Example 29

Example 29 (146mg, 754%) was prepared using similar procedure as for
Example 14 using trimethylsilyl isocyanate in place of propionyl chlcride.
Electrospray MS [M+1]" 490.1

Example 30

CF,

CF,

To a solution of Example 13 (100mg, 0.224mmol, 1equiv) in anhydrous
.CH,Cl, (2ml) was added 4-morpholinylcarbonyi chloride (28.7ul, 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
- Example 30 (53mg, 42%). Electrospray MS [M+1]" 560.1



Exanpl e 29 (146ng, 754% was prepared using simlar procedure as for Exanple
14 using trinethylsilyl isocyanate in place of propionyl chloride.

El ectrospray M5 [ M+1l]4 490.1 Exanple 30 0 CN-j &N\H To a sol ution of
Exanpl e 13 (100mg, O0.224mo1l, lequivVv) igx_anhydrous CH2CA 2 (2nml) was added

4- or phol i nyl carbonyl chloride (28.70, 0.246mmol, 1.1lequiv) and D EA (39121,
0.223mmol , lequiv). The reaction mxture was stirred at RT overni ght.
Aqueous wor k-up and purification by usin? iilica colum to afford Exanple 30
(53ny, 429% . Electrospray MS [ Mrl e°d5. Exanple 31 Exanpl e
31(40% vyi el d) was prepared using §imlar procedure as for Exanple 30 using
di met hyl carbanyl chloride in pbg 4- nor phol i nyl carbonyl chl ori de.

El ectrospray M5 [ M+lr 518.1 Exanppl 2 0 cF, Exanpl e 32 (42% vyi el d)
was prepared using simlar proceduresas for |[Exanple 30 using

1- pi peri di necar bonyl chloride in,pla¢e of r phol i nyl car bonyl chl ori de.

El ectrospray Ms [ Mt1l]* 558. 1 Exa

CF;3
Example 31 (40% yield) was prepared using similar procedure as for
Example 30 using dimethylcarbamyl chloride in place of 4-morpholinylcarbonyl
chloride. Electrospray MS [M+1]" 518.1
Example 32

FsC

CF,

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

Example 33

CF3

CF3

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

Example 34
()
\ r~
0
CF,

N
O

FsC



0 GNINH CF3

procedure as for
4- mor phol i nyl car bonyl
HN? 00 NHO )/ CF3 Step 1:

Step 1:

Example 13

Exanpl e 33 (40% vyield) was prepared using simlar
Exanpl e 30 using 1-pyrrolidi necarbonyl
chl ori de.

chloride in place of
El ectrospray MS [ M+1l] 4544. 1 Exanple 34 Ph
Exarrp_ls%_13 a t-ad CcH2d 2

CH,Cl

CF3

Compouﬁd 30
F3C

Compound 30 (43% yield) was prepared using similar procedure as for
Example 10 using chloroacetyl chloride in place of propionyl chloride.

Step 2:

To a solution of Cdmpound 30 (90mg, 0.17mmo!, 1equiv) in anhydrous
CHCl, (0.5ml) was added pyrrolidine (17.2pl, 0.206mmol, 1.2equiv) and DIEA (304l,
0.17mmol, 1equiv). The reaction mixture was stirred at RT overnight. Agueous

work-up and purification by using silica column to afford Example 34 (45mg,

Electrospray MS [M+1]* 558.1.

47%).

Example 35 Example 36
HN
F45C

Example 35

Example 13

FaC
. CF

Example 36

3 "Ll
\\C NH

N
_\—‘CI o

CH,Cl,

CF3

(&
Fol ompound 31

Compound 31 was prepared using similar procedure as for Example 14
using 2-chloroethyl isocyanate in place of propionyl chioride.

Step 2:

To a solution of Compound 31 in anhydrous THF (7ml), was added NaH
(25mg, 0.625mmol, 1.7equiv, 60% dispersion in mineral oil) at 0°C. The resulting
cloudy solution was heated at 60°C for 2 h. Aqueous work-up to give the crude
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o] Compound 30 (43%yield) was prepared using sim/lar procedure as
r Exanple 10 using chloroacetyl chloride in place of propionyl chloride.

ep 2: To a solution of Conpound 30 (90ng, O0.17mol, lequiv) in

hydrous CH2Cl 2 (0.5ml) was added pyr.gplidine (17.24 0. 206mm| 1. 2equi v)
d DIEA (300, O0.17mol, 1lequiv). The reaction m xture was stirred at RT

erni ght. Aqueous work-up and purification by using silica colum to afford
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Step
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60C for 2 h. Aqueous work-up tN"%\ve t he crude
N

T CFa

CF4

To a solution of Example 12b (200mg, 0.41mmol, Tequiv) in anhydrous
CH.Cl, (1ml) at 0°C, was added trifluoromethanesulfonic anhydride (69ul,
0.41mmol, Tequiv). The reaction mixture was stirred for 40 min before NaNj
(26.6mg, 0.41mmol, 1equiv) was added. The mixture was warmed up to RT for 2 h.
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

Example 38

Ph HN
@—CONHMe

\

0]

CF,

FiC
Step 1:

ButoS }cozEt
Ph N
CO,E \\&\
Br} 2 o \

Compound 17
NaH, DMF

CFj

Compound 32
FaC

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 (0.088ml, 0.62Smmol,
1.1equiv). The reaction mixture was allowed to warm to 23°C and stirred for 18 h.
The reaction was guenched with saturated aqueous NH4Cl solution and extracted

nyar or RPN BharfBl 36 (EamuRBe), Elecospl R MBI aRen  Rtw T O "

spersion in mneral 0|I) at OC. MI ng cloudy sol ution was heated




-57- product which was purified by silica gel colum to give the | ess polar
title conpound Exanple 35 (10ngy, 5.4%, Electrospray M5 [ MF11+ 516.1, and
the nore polar title conpound Exanple 36 (122ng, 66%, El ectrospray M

[ MF1] +516.1 Exanple 37 N-Nr\11l 58 To a solution of Exanple 12b
(200ny, 0.41mmol, lequiv) in anhydrousCH2C 2 (1nl) at O0C, was added
trifluoronethanesul fonic anhydride (694 0.41nmmol, lequiv). The reaction

m xture was stirred for 40 mn before NaN3 (26.6 0.41mmol, lequiv) was

added. WitheEtaxt The cpawdingd peganip laverrwargrwashed wateyebiingvdrigtbaviied in
vacuumNaé%waﬁd EbRcevPatBH! The @fudé bRodi@Rvdd-pufifiéd sy fiastobilish jeFxanpl e 37

(4. 5ny, . Electrospray M5 [Mt1l]+ 514, npl e 38 Phh HN CONHVE CF3 F3C
Step 1£0 @@w&t?qﬁﬁcﬂmmnyﬁ\w%%a? To Conpound 17 (0. 3g,

0.575m&é%_2%‘equi v) under N2 in anhydrous DVF (3nl) at O0C was added NaH

(27.6mg, 0.69mmol, 1.2equiv, 60%in mneg@absoil) and the reaction m xture

was stirred for 1 h. To the resulting suws@gﬂ;@zﬁer vi gorous stirring was

dropwi se added et hyl - 2- bronmonet hyl acryl at e\ 0. gt0.629mmo1, 1. lequiv),

The reaction mxture was allowed to warm t0 and stirred for 18 h. The

reacti on was quenched with satgrru%segaaqueo NHACLl sol ution and extracted
Compound 32 -

CF4

Compound 33
FyC po

To a solution of Compound 32 (50mg, 0.078mmol, 1equiv) in anhydrous
CHxCl> (0.8mi) under N, was added Grubbs' catalyst tricyclohexylphosphine {1,3-
bis(2,4,6-trimethyl-phenyl)-4,5-dihydro-imidazol-2-ylidene][benzylidine]ruthenium(lV)
dichloride (6.7mg, 0.0079mmol, 0.1equiv). The resulting brown solution was heated
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.
Ph HN
— -\O—coza

Step 3:
\
o
Fai Compound 34
3

To a solution of Compound 33 (30mg, 0.05mmol, 1equiv) in absolute MeOH
(0.5ml) at 0°C was added a solution of 4N HCI in dioxane (0.5ml). The resuiting
solution was stirred at 0°C for 4 h. The solvent was then removed and the residue
was dissolved in CH2Cl, and passed through a short K2.CO3 column. The residue of
Compound 34 was taken directly to the next step without further purification.

HCI
Compound 33

. Step 4.
Ph HN
@—COzEt
\
H, 0
Compound 34 ——
P Pd-C

CFa

Compound 35
F4sC P



-58- with Et20. The conbi ned organic |ayers were washed with water, brine,
dried over Na2SO4 and concentrated. The crude product was purified using
flash silica gel colum to give titled Conpound 32 (0.199g, 55% . Step 2:

To a solution of Conpound 32 (50ng, 0. Q48mmol, lequiv) in anhydrous CH2C 2
(0.8m) under N2 was added G ubbs catalyst tricycl ohexyl phosphine [1, 3-
bis(2,4,6-trimethyl - phenyl) 4 5-di hydro-i n1 dazol 2 yl i denel | benzyl i di nekut he

I di chl d 007 | 0. Th | t
o ) R skttt S apTsmed 34 GOmG. £ e Teraiiii El (BREWRSRAR and ¢ he

r eSI duammasowpufcquﬁ@ Q. @3Hnma Qﬁdi W Iﬁ%?o?@né‘fefdoé Cogglgtfoi' Hech. Gamgpound 33

(SO, el Orhan 5 ivts e s Evastatns SO
(0. 5”ﬁ)re@hltlﬂﬁ reeiR uadsteClo m peting Bgrwa)é t%dﬂedtg telithuarest cbwithoufMaether

resul ti Lﬂ' sol.ution was stirred at OC for 4 he sol vent was then renoved
and t hePYHERHRR was di ssol ved in CH2O 2 and passed through a short K208
col um. Stepe5:r esi due of Corrpound 34 was taken directly to the next step

(somg. 0. osrhpAyTIie el TR salt 82me: R Temtal 2B SN B 0ammoly
and wastoh@ned@é]mléeWaatacﬁﬁchegAf@M Ir8tdlueridne0.860d) §.I2mvasl) fainidt teed and
veshed S AngeRire il iR =R AR EOBFuAD O R e
purifi dattoluanessﬂ@newas added to the reaction mixture via syringe. The resulting

solution was heated at 100°C for 18 h. The reaction mixture was then poured into

saturated aqg. Na/K tartarate solution (10ml), stirred for 10 min and extracted with

EtOAc (4 x 10ml). The combined organic layers were washed with brine and

concentrated. The residue was subjected to prep TLC to afford the less polar

isomer, Example 38a, Electrospray MS [M+1]" 489.1 and the more polar isomer,

Exampie 38b, Electrospray MS [M+1]" 489.1.

Step 1:
Ph NHCbz

Ph3PCH;Br \:S—\\

Compound 23
KHMDS, tol. >>:

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)triphenylphosphonium chloride.



To a m xture of nmethylamne HCl1 salt (52ng, O.77mol, 12.8 equiv) in toluene
(0.2 mM) was added Me3A1 (2Min toluene, 0.36mL, 0.72mml) and the resulting
m xture stirred for 30 min. A solution of Conpound 35 (30ng, 0.06mmvl) in
tol uene (0.5ml) was added to the reaction mxture via syringe. The resulting
sol ution was heated at 100C for 18 h. -80ve reaction mixture was then poured
into saturated aq. Na/K tartarate solution (10nl), stirred for 10 mn and
extracted with Et0Ac (4 x 10ml). The conbi ned organic | ayers were washed
with brine and concentrated. The resi due was subjected to prep TLC to afford
the le ‘ar isoner, Exanple 38a, Electrospray M5 { Mtl] 489.1 and the nore
pol ar i , Exanpl e 38b, Electrospray Ms [ M+l] 489.1. Exanple 39

Compound 36 (yield 63%9 was prepared from Conpoupd 23 using the procedure
simlar to the preparation of Conpound 23 fgione ound 3 and using

met hyl t ri phenyl - phosphoni um brom de in place ek

(met hoxymet hypt ri phenyl phosphoni um chl oride. - Ncg%ep 2: Et2C Ph NCbz
Conmpound 37 (50% yield) was prepared using si m1 rocedure as for Conpound
32 using Conpound 36 in place of Co ugd 17. p . COREt G ubbs' cat.
Conpound 37 F3C To a sol ut F&kCof Conpoudad 37 (2.46g9, 3.71mmol, lequiv)

i n anhydrous CH2Cl12 ¢eopreyndj3fder N2 was added
0.385mmo1, 0. lequiv). The resultiNgay, BMbwn sol ut nvasF heated at 40-45C
overni ght. The solvent was then renoved and t he\¢ i dué was purified on a
silica gel colum to afford Conpound 38 (2.1gs,c89% . ©eepound 37

GHubbs' catal yst (327ng,

Compound 37 (50% yield) was prepared using similar procedure as for

Compound 32 using Compound 36 in place of Compound 17.
Step 3:
Cbz

Ph N
/ CO,Et

Compound 37 Grubbs' cat.

Compound 38

To a solution of Compound 37 (2.46g, 3.71mmol, 1equiv) in anhydrous
CH_2Cl; (60ml) under N> was added Grubbs' catalyst (327mg, 0.385mmol, 0.1equiv).
The resulting brown solution was heated at 40-45°C overnight. The solvent was
then removed and the residue was purified on a silica gel column to afford
Compound 38 (2.1g, 89%).

Step 4:
Cbz_
\\? /
\ NH
>—NH, 0 <f
Compound 38

AlMej, tol.
CF,

FoC Compound 39

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



To a m xture of cycl opropyl am ne (0.24nl, 3.45mmol, 4.2equiv) in toluene
(1.0 M) was added Me3A1 (2Min toluene, 1.71m, 3.41mmol, 4.2 equiv) and
the resulting mxture stirred for 30 mn. A solution of Conpound 38 (516ny,
0.82mml, 1 equiv) in toluene (2.5ml) gps added to the reaction mxture via
syringe. The -61- resulting solution was heated at 60C for 18 h. The
reaction m xture was then poured into saturated aq. Na, K tartarate sol ution,
stirred f and extr.act Ac-(10ntl,.x 4 i ned organic
ayer o tPntsdlbiodNas TidRe S h "t R dhef o T P SelRr T Ped on
sili ca polredintosaturated dopYmKridrtagete 380utipn, G8ved St 4P rbin and extraétesol uti on
of Conmp, ( 6 I t.0 . wth
o pa- L ESTAS (oM Bbieatls tallers Jhi faRkeadth bugeatl ;s
h. The @mt:ﬂryated\a'ﬁhé rdzsaémed/asmbwfww silica lcofitrdndo affoed Gasingoenda89 puri fi ed
by sil '@%Oﬂ% pyimm to afford the less polar isomer, Exanple 39a (54nyg,
199 Electro pray M5 [ 1] 41 515.1, and the nore pol ar isoner, Exanple 39b
(22ny, S9P T ectrospray MS [11/44+-ir 515.1 Exanpl e 40a andExaan e 40b H2N
0 CF3FCF3 Cﬁ%olﬁWc nd %9 (360mg 0§5’6m 1é&’ur@%lrﬁtfbﬁ§%n%ﬁ§/as

prepared usi ng, r cedure as
B e heeEad DR (55T Pa0 Gmabl Lhbewy) and s Rydrogenated at50
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2. Sequi WD RrSilgh 621 ROIURL R AEOUDIE 65 GRIAY IPSHDoE XA A0E CHh vas
purifi etiody Bgdtrmrgyellvlswanp 516.9] srd Gosmmradcldr isdAPExahile 3kep 3:
(22mg, 8%) Electrospray MS [M+1]" 515.1 '
Example 40a and Example 40b

HN__O
CF, 4 CF,

s CF, CF;

Step 1:
Cbz

¢
N/ HPuB
PMBNH,

Compound 38
AlMe,, tol.

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

Compound 40

Step 2:
Cbz
NH
CAN, CH3CN \o
Compound 40
pH7 buffer

CF3
FiC Compound 41




Exanpl e 40a and Exanpl e 40b were prepared using a sim/lar procedure as for
Exanpl e 39a and Exanpl e 39b usi ng Conpound 41 instead of Conpound 39.

El ectrospray M5 [ M+l]+ 475.1 for the Exanple 40a (|l ess pol ar isoner);

El ectrospray M5 [M+l]. 475.1 for the Exanple 40b (nore pol ar isoner).
Exanple 41 EtHN O CF3 Exanpl e 41a -8 Exanpl e 41b were prepared using a
simlar procedure as for Exanple 38a and Exanpl e 38b using ethylam ne
instead of nethyl am ne. Electrospray M5 [M+l]* 503.1 for the Exanple 4la

(1 ess pol ar Asolation offCenipeuswd 49 (M5, [t 8rhmih 31 dqdiey int G ;Exafaiml) 4hd (nore
Compourt 5Bultas RUAIRE Raigp iR ammoniungesiiv st fod THup SR o 42
and Exdhpequidpbt RT for 2 h. Aqueous work-up gave the crude product which was
purified by silica gel column to give Compound 41 (760mg, $1%).
Step 3:
Example 40a and Example 40b were prepared using a similar procedure as
for Example 39a and Example 39b using Compound 41 instead of Compound 39.
Electrospray MS [M+1]" 475.1 for the Example 40a (less polar isomer);
Electrospray MS [M+1]" 475.1 for the Example 40b (more polar isomer).

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);
Electrospray MS [M+1]" 503.1 for the Example 41b (more polar isomer).

Example 42
EtO_ _O

CF4

CF4

The mixture of two isomers of Compound 35 was separated by column
chromatography to give pure Example 42a and Example 42b
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

PNk

HN \\QO CFy
H© 0
ph” CFs




El ectrospray M5 [ Mtlr 504.1 for the Exanple 42a (less polar isomer);

El ectrospray M5 [Mt1l]4 504.1 for the Exanple 42b (nore pol ar isoner).

Exanpl e 43aExanple 43b O\ )\--NH HNHN,./ CF3 (1:1' 1PPh3Br0 KHVDS, Tol uene
-78 Cto RT CbzHN (68% CF CbzN CF3 npound 42Conpound 43 (m nor)

To a suspension of lactol Compound 3 (60g, 93.0nmol, lequiv.) and Wttig
Reagent (93.5g, 200.0nmol, 2.15equiv.) in toluene (800nl) stirred at -78C
under N2, a solution of KHMVDS (0.5Min toluene, 558ml, 280.0mmol, 3equivVv.)
was addBi@bdtiopwi se” at -78C. The cooling bath was rempved and the yel |l ow

m xture was warnmeg”’t@ RT to forga\a\ red solution. The m xture was allowed to
stir at 23C for f O;Ao.e,v\ pef repbei ng quenched wi th saturated NH4ACI

sol ution. EtOAc rs were ar.ated. The separ at egF,aqueous
| ayer was extract @"ﬁﬁg %eﬁﬁc (2 SOOM).EEJIJ' 8 ﬁeq i y

dried (MySO4) and fi1&@rte®RT Renoval Yof s P :

Bi ot ageCePeMRdch z5;

al kene Compound 42 as |/ e sol |
638. 1. Continuous el ution gave

(minor)

To a suspension of lactol Compound 3 (60g, 93.0mmol, 1equiv.) and Wittig
Reagent (93.5g, 200.0mmol, 2.15equiv.) in toluene (800ml) stirred at -78°C under
N5, a solution of KHMDS (0.5M in toluene, 558ml, 280.0mmol, 3equiv.) was added
dropwise at -78°C. The cocling bath was removed and the yellow mixture was
warmed to RT to form a red solution. The mixture was allowed to stir at 23°C for
further 1 h before being guenched with saturated NH4Cl solution. EtOAc was added
and layers were separated. The separated aqueous layer was extracted with EtOAc
(2 x 500ml). The combined organic layers were dried (MgSQ,) and filtered.
Removal of solvents in vacuum followed by Biotage column chromatography [5%
EtOAc-hexane to 10% EtOAc-hexane] gave alkene Compound 42 as white solid
(40.5q, 68%), Electrospray MS [M+1]" 638.1. Continuous elution gave an impure
cyclized product Compound 43.

Step 2:

./O

Pt,O,EtOH O
H, (balloon)
RT
Compound 42 ——— CbzHN-/

CF,

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
mixture was stirred for another 24 h at 23°C. The catalyst was filtered via a pad of
Celite. This solution of alkane Compound 44 was used in the next step without
‘further purification.

Step 3:
CF,
p-TsOH (cat.)
EtOH, reflux
Compound 44 ————— N7 o CF
(70%) 3

Compound 45



Step 2: nr, CF3 cF3 Conpound 44 A suspension of al kene Conpound 42
(40.5g, 64mmmol, lequiv.) and Pt02 (1.44g, 6.4mvol, O0.lequiv.) in EtOH
(400mL) were stirred under a H2 balloon at 23C for 24 h. Another batch of
Pt 02 (1.44g, 6.4mmol, O0.lequiv) was added and the m xture was stirred for
another 24 h at 23C. The catal yst was®Htered via a pad of Celite. This
sol ution of al kane Conpound 44 was used in the next step w thout further
purification. Step 3: CF3 -64- p- TsOH. H20 (2.42g, 13.0mml) was
added t o t hep-8s0khbl,Oc(X42a1t 12 Anuhol) vkasnad dexhtm thedethinbtio mobitmreofaidlané e

neut r a RO obglo e Bt oo Wasaeatou 30 b K B i s “Rcea
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mat eri af were recovere UOUS el
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was adfgdandiigave éhﬁﬁﬁdé’@orﬂ%@ﬁ.ﬁﬁ 19 (f r%f bﬂf&hf) @s y?eI!Bv@Bﬂj S%%eeﬂwtéﬁné’alatémr k

up was as above and the conbi ned npound gl 0%),,
El ect r 38rdorting Maianal wee rPCOMﬁ%e ?'?F&H Oé@Yy%CPﬂttSWQSiSIe U%‘P’éﬁi‘"ﬁ' HO
BH3DVB[50%JEtOncthexane]. The yellow oil was dissolved in toluBAB MAOHMBER-TEHN cF3

gm?r&%%gd%mTBg%é?Wéliga sdipT 3e}m39ﬁélh aﬂawci Mﬂ%ﬁwg'f L%Sg under

N2. Thevas as abeveandsthercerbned23@Grhide C8nmipaurdd Y5qR5gp308), Blentraspray

i ce-wa 0 2N) was added slowy followed by
a sol uM‘érL HT‘I—a@&% %ﬁﬁa%ﬁg@cﬁ@%ﬂﬂme m xture was allowed to stir

from 08tem 423C f or 18 h. Layers were separated and the separated aqueous

| ayer was extracted with Et20 (500m x 2). WRe conbi ne@I organi c | ayers were
dried (MgS®™) and filtered. BReRihalFHBfrtsol vents in va uumfol | owed by -
Bi ot age col utm chr omat ogr apﬂ‘fﬂm%ﬁeof_t OA
Conpound 46 asLemwpaunst4Soi |

(74%)
Compound 46
BHj3.Me2S (13.6ml, 133mmo, 3.02 equiv) was added to a solution of enamide
Compound 457(25g, 44.0mmol, 1equiv.) in THF at 23°C under N,. The mixture was
stirred at 23°C for 18 h and then cooled over an ice-water bath. A solution of NaOH
(500ml, 2N) was added slowly followed by a solution of H,O2 (500ml, 30%
aqueous). The mixture was allowed to stir from 0°C to 23°C for 18 h. Layers were
separated and the separated aqueous layer was extracted with Et,O (500ml x 2).
The combined organic layers were dried (MgSO,) and filtered. Removal of solvents
in vacuum followed by Biotage column chromatography [hexane-EtOAc, 3:1 (viv)]
gave alcohol Compound 46 as colorless oil (19g, 74%), Electrospray MS [M+1]"

582.1.
Step 5:
(COCI),, DMSO Q CF,
CH,Cl,, -78 °C
Compound 46  then Et3N CbzN-7 o CFs
(80%)

Compound 47

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



Step 5: Compound 46 (cod)2, DVSO CH2Cl 2, -78 DC then Et3N CbzN (80%
Conmpound 47 Oxalyl chloride (5.7nmL, 65.3mmol, 2equiv.) was added to a
solution of DMSO (9.3m, 131.0mml, 4equiv.) in CH2C 2 (300mLl) at -78C under
N2. The m xture was stirred at -78C fog51l5 m n before a solution of al cohol
Compound 46 (199, -65- 32.7mol. lequiv.) in CH2A 2 (50nl) was added. The
m xture was stirred at -78C for a further 1 h and Et3N (32nil, 228.9muol ,
7equi v. r med
bgmni%?dfé’qou ks @:ﬁggl Z ‘é’féda@tcfeegimft%@% ]&Qf‘as%fﬁ &t WP cna

to RT be ution yers wer e

separ at éor afurthaiel B@I@oﬁb%?@x@&@ﬂ@'ﬂowmﬁumg adgiedn khe poolingbatinbi ned
or gani ¢ yayeh &@fﬁ@?ﬁlﬂ% v@ﬂﬁnéd td R'Teéjﬁfor WPYRHueACHE] WRALS 1N
col unm chr omat ogr a

vacuum f ol | owe é exane-ether, 4:1 (v/v)]
gave ketahbaggnie ﬁ‘@wolaBO%oLave@s\yetﬂ $eqars@de he BoEEPHE NSGX RSt 1] *

580. 1. SQHMCA,CI, (KE6DMI NA( @fﬁé)é’oriabﬂned%r@blnidagyeéﬁﬁere HNEEFIMgSO,) and
filtered. Removal of solvents in vacuum followed by Biotage column
chromatography [hexane-ether, 4:1 (v/v)] gave ketone Compound 47 as colorless
oil (15g, 80%), Electrospray MS [M+1]" 580.1.

Step 6:
05N
KCN, NH4(CO3), HN. =0 CFj
; 1:1, E{OH:H,0, 56 °
Compound 47 - 0.0 ¢ CbzN~~ o
0w CF3
Compound 48

EtOH (150m|) was added to Cbz-ketone Compound 47 (15g, 25.88mmol,
1equiv.), followed by NH4(CO3), (9.95g, 103.5mmol, 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
material. The reaction mixture was cooled to RT and poured into sat. ag. NaHCO;
(200 ml) and extracted with EtOAc (3 x 200ml). The combined organic layers were
dried over MgSO4 and concentrated in vacuo to afford crude Cbz-hydantoin
Compound 48 (16.5g, 98%), Electrospray MS [M+1]" 650.1. The crude material
was used in the next reaction without further purification.

Step 7:

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. TLC
(1:1 EtOAc:hexane) revealed complete consumption of the starting material. The
reaction mixture was filtered through a pad of celite and the celite was washed with
MeOH. The resulting solution was concentrated in vacuo. The crude product was
purified by column chromatography on a Biotage (3:2, EtOAc:hex). Two major spots

_were collected. The less-polar spot corresponds to the isomer Example 43a (3 g,
overall 20% over two steps), Electrospray MS [M+1]" 516.1. The more polar spot
corresponds to the isomer Example 43b (4.5 g, overall 30% over two steps),

. Electrospray MS [M+1]" 516.1.



CbzN CF3 Conpound 48 Et OH (150nl) was added to Cbz-ketone Conmpound 47
(159, 25.88mml, lequiv.), followed by NH4(CO3)2 (9.95g, 103.5mmol, 4equiv.)
and a solution of KCN (3.4g, 51.77mmol, 2equiv.). The resulting m xture was
heated at 58C under N2 for 72 h. TLC (% 1 Et OAct exane) reveal ed conplete
consunption of the starting nmaterial. Re reaction m xture was cooled to RT
and poured into sat. ag. Nahl CO3 (200 ml) and extracted with Et0Ac (3 X
200nl). The conbi ned organic | ayers were dried over MgSO4 and concentrat ed
in vacuo to afford crude Cbz- hExamples ddapadddns (16. 59, 98%,

El ectrospray MS [Mtlr 650.1. The crude nateri was used in the next

reacti on wthout f?}ptm,er purification. Step 7: NH The crude

Cbz- hydant oi n Compound 48 (1@ 5g, 25.4nmol, T¥4uiy.) wascdjssolved in MeOH
(220m) and 20% Pd 2-C (3 %:b) was added. T actl on mxture was shaken
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washed with MeOR The resdlting solution was concentrated in vacuo. The crude
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Exanpl repared from Exanpl e 43a using the procedure described for
elpM‘ﬁ o

the prepardation of Exanple 44b from Exanpl e 43b. El ectrospray Ms [ Mtir 502.1
for the Exanbkample 44acuaasiprepsrediramdreampde 48a usipp/tise poegasiung 47

described for the preparation of Example 44b from Example 43b.
Electrospray MS [M+1]" 502.1 for the Example 44a.

Example 45

et 3 pg material. The

CF,

CFs

Step 1:

. KHMDS
Compound 47
Ph,PCH4Br
CFa Compound 49

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




Ph3PCH3Br To a suspension of (nethyl)triphenyl phosphoni um brom de
(0.37g, 1.04mvol, 3equiv) in toluene (5m) at OC under N2, a solution of
KHVDS (1.73nl, 0.863nmol, 2.5equiv) was added. After being stirred at 0C for
1 h, a solution of Conpound 47 (0.2g, _g%».35mmol, lequiv) in toluene (7nml) was
added. The m xture -67- was stirred at OC for 1.5 h and then quenched with
saturated NaHCO3 (150ml). The mxture was extracted with Et 0Ac (100mL x 3).

The or 005 SERAEE CuadobA F Al BoRsRleh i sebimted iRt aBRRILe (47,
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23C for € reaction mxture was diluted with Et20 (12ml), 10%

aqueoutBR2503 sol uti on was added and pH of the reaction nmixture was
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46 CH cﬁ'ﬂ%f nd 46
usi ng abr;r)‘reocTehur Si m ‘Eggggbeéu Orr]éé‘ﬁ(;fa‘?lggé nﬁ‘% %&errﬁ arrpl e 43b
f rom CHipduGivaspusfied raphyoma Bcb@tagﬁé%(éwpsaeezfa AQ)ess

pol ar its afferd thébR[l nawam«:% b%ddctf&ﬁ@mg)mcﬁ hasfecHieed46 nikimesfpol ar
| somer )deSIreng?ogucts Ec;(ample 453 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

isomer, Example 45a (0.006g, 3.5% over four steps), Electrospray MS [M+1]" 487.1

and the more polar isomer, Examiple 45b (0.003g, 1.79% over four steps),

Electrospray MS [M+1]" 487.1.

Examples 46

OH
CF;
Ph” CF

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).

Example 47

a5




To a solution of NCbz-al cohol Conpound 46 (0.125g, 0.215mol, lequiv) in dry
DMF (3nl) at OC was added NaH (60%in mneral oil, 0.017g, 0.43mmmol,

2equtv). The reaction m xture was stirred at OC for 20 mn and then CH3I

(0. 04nl, O0.645mWIl, 3equiv) added and %%e m xture was stirred at 23C for 18
h. The crude was poured into CH2C12 (100nl) and washed with brine (100m x
2). The organic |ayer was dried (I\/gSO4) filtered and concentrated. The

crude produc S purif chromat oqr h ove i ot age (4;
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af f or d pdier isomee, Ecampleat7d, Elpctedspray MO 1621 . was hydrogenated to the

crude desired product using a proced:gg §| Ehgr to the preparation of

Exanpl e 23a and Exanple 23b from The crude product was purified
by colum -69- Chronatography onfa Biotags,(5:95 MeOH EtOAc) to afford
Exanpl e 49 (0.079g, 79% over tvwa)?reps) ectrospray MS [ Mtlr 490. 1.
Exanpl es 50a and 50b NH2 HN>/| B

- pr? O =

7 cF,
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);
Electrospray MS [M+1]" 476.1 for the Example 48b (more polar isomer)

Example 49
OAc
CF,4
HN
7, O
Ph” CF3

To a solution of NCbz-alcohol Compound 46 (0.118g, 0.20mmol, 1equiv) in
dry CHxCl> (3ml) at 0°C was added dry pyridine (0.026ml, 0.325mmol, 1.6equiv),
_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
Example 23b from Compound 48. The crude product was purified by column



crLo CF3 Exanple 50aExanpl e 50b To a solution of NCbz-al cohol
Compound 46 (0.223g, 0.385mm1, lequiv) in CH2Cl12 (8nl) at OC was added
trichloroacetyl isocyanate (0.055ml, O.46nmmol, 1.2equiv). The reaction

m xture was stirred at OC for 15 mn agg then concentrated in vacua. The
resi due was dissolved in CH3CH (7m) and water (5 m) was added. The m xture
was cooled to 0OC and K2CO3 (0. 169 1 16mmol , 3equi v) was added. The reaction
m xture was stirred at 0C for 1 t hen warned to 23C and stirred for 18

h. The $RMatearaphyian a %@M@@@Mﬁ%t&tg}%tp@%é@ama ad® é0.07900on1) was
added_t poddueranbigpenEiéirodpray W[M@ma%cy gcted with CH2A 2 (100nd x 2).

The conbi ned organi c layers re dried 2SO4 filtered and concentrated
to afford the crude NCbz-carb ) whi ch was hydrogenated to
the mxture of desiragproducts Exanple 50a and usi ng a procedure

simlar to the preparjation of Exanple 43a and e 43b from Conpound 48.
The m xture of two @roducts V}@S purified by colum chrorgd ography over
¢/

Bi ot age (1:4, hexape;Et OAc) afford pure Ex e 50a and pure Exanpl e 50b.
El ectrospray Ms E@r 491

or the Exanpl e $0a [(| essgpohar i soner);

H

El ectrospray Ms H 4,491 or the Exanpl e mor pollar i soner) Exanple
51 A m xpuf e~ PN arcefol  Cormpoun@h4e” Pg, 0. 3%Bymol, lequiv.),
1, 4- di oxane (3m), 1 py rol i dine carbonyl chlorlde 0 076nl, 0.69mMmol ,
2equiv.) and dry 6$1 084n, 1.03nmmol, 3egybmnle W% heated in a

seal ed tube at 100C oI’ 18 The reaction m xture s cool ed to 23C and

di | ut ed wi t hT EREQlutianghiNCbzralsoholgomaoynd 46,(8s223¢ 3B MNMPIWAe @YY foon)
and t heCet; gaqsmlj QN@'?CW%% ai:rde@dtnehla)?&vétgl bty se (@rosmngeqrﬁmmd to

R R
si m | arint\actthe Treepemichie masailsdb{mrpireC&Bé)!-ahﬁnEmmtﬂvatetf{B rfb) wascaxﬂdreﬂmd 48.
LS. monl TR RIS P STPICHEf Mo ol NN GEINGRYET
the mor BN®seagtiongmidere \Eﬁ&ﬁﬁrféd?l@ Cepedth aggrta9n vEIrgdLe 2306 and stirrede
Exanpl efop h3:h. ETRE treaeShit(Erd Madlthad 2okcbRiraldifinBerip shdwaterf180RIE 52
was added to the residue and the mixture was extracted with CH>Cl> (100ml x 2).
The combined organic layers were dried (Na>SO,), filtered and concentrated to
afford the crude NCbz-carbamate product (232mg) which was hydrogenated to the
mixture of desired products Example 50a and 50b using a procedure similar 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.
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

(J

N

o "0
CF4

HN
Ph

e oF,

A mixture of NCbz-alcohol Compound 46 (0.2g, 0.344mmol, 1equiv.), 1,4-
dioxane (3ml), 1-pyrrolidine carbonyl chioride (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 (150m!). The



Exanpl e 52a and Exanpl e 52b were prepared from Conpound 46 using the
procedure simlar to that used for the preparation of Exanple 5la and
Exanpl e 51b and using 1-piperidine carbonyl chloride in place of
1-pyrrolidine carbonyl chloride. Electrgspray Ms [Mfl] 559.1 for the
Exanpl e 52a (|l ess polar isoner); El ectT7(95pr ay M5 1M+l11l. 559.1 for the
Exanpl e 52b (nore polar isoner). Exanple 53 NHWe Exanpl e 53a and
Exanpl e 53b were prepared from Conpound 46 using the procedure simlar to
t hat usedthice wialsenas g ndthiveaten (1 Emabidred fikoormyathicleyep hasSied (MaiS00g

Ve D ol A sbeuPEBa th by 1fe crlde RrBrRbEmate bl (effdl °he ™

[ M+1] 5@bich was hydeodermatpt do 3836 nfinture of deaired grogugts Exampieifdazind 51b

vacuo of SHoEPr G Simiar O W e BRI i 98 i ERRnAIE A, o1

(2ml) whemddastponudidde The mixturg of twpariotoetsweads purified dy=a0lBA for 18 h.

Th .40

zeaul v 3 R e P Bl (2P hedie E1ONEH i bl e Cr P e o

(0. 138¢t xem%erﬁﬂmand_élmmremolawow (Ezamm}e% added dropwi se and the
reaction m XElE&rd@?a?MS mqlesl@g m@rﬁr}e QQ‘,‘, leGfa:h. The mxture was

guenched with saturated sol uti on ml) and extracted with EtOAc
(100nmL x 2). iﬁféfOS@é@rﬁbM{% 6ﬂba$ﬁ%1|faym5mmla (MySO4), filtered and
concentrated. The m xture was puri fEyefmple §21 utm chr omat ogr aphy over

Bi otage (4:1, hexane:Et20) to affaq t he z-al cohol Conpound 50 (0. 115g,
8099 . The NCbz- al cohol Conp und 50 was converted to the desired
product Exanple 54 (63%yield over steps) using a procedure simlar to
the preparation of Exanple 49 from rrpound 46 El ectrospray Ms [mFir
504.1 for the Exanple 54. Exanple ONocl—gF

HN o
Ph” CF3

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

Electrospray MS [M+1]" 559.1 for the Example 52a (less polar isomer);

Electrospray MS {M+1]" 559.1 for the Example 52b (more polar isomer).

Example 53
NHMe
0”0
CFq
HN
7, O
pPh” CFy

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).



To a solution of Conmpound 47 (0.1g, 0.173nnnol, lequiv) in dry pyridine
(1nml) was added net hoxyl am ne hydrochl oride (0.058g, 0.69mvl, 4equiv) and
the reaction mxture was stirred 23C for 18 It The m xture was quenched wth
wat er (50ml) and extracted with CH2CO 2,{100nl x 2). The conbi ned organic

| ayers were dried (Na2SO4), filtered and concentrated to give NCbz-oxine
(0.102g, 97% which was hydrogenated to afford the crude product Exanple 55
using a procedure simlar to the preparation of Exanple 43a and Exanpl e 43b
from Conpound 48, except that the EXampleSdwas carried out in a H2 bal | oon
atnosphere at RT instead of -72\ @{Parr gipaker at 40psi. The crude product
Was purified by columm chromato hy over Bi ot age (4:1, EtOAc: hexane) to

af ford Exanple 55 (0.063g, 799 X El ectry M5 [ MF1]+ 475.1. O it:1H O Ph
Exanpl e 56aExanpl e 56b Step 1: - OQ)ZP C2CO2Me Conmpound 47NaH, THF

(98% CbzN CF3 Conpound 51 PhTo"a Spisp&nsi®ms of NaH (1.8g, 44.5mmol, 60%
inoil) in THF (200nl) at OC under N2," nethyl diethyl phosphonoacetate
(8.2mL, 44.5mml) was added. The m xture stirgeg at OC for 15 min and a
sol ution of ketone ConpodnCedy.{B;®g. 14 i HF (50m) was added. The
m xture was“8MPBURY 4t o war-mt-o—RF—angd, 5 h before it was quenched
with saturated NRACL sol @t MeMg! Wat er angd~tt OAc #ere~added to the mi xture.
Layers were separated and the aqueous T'hyer ds extreﬁ:';@e%fnw} tol'!}ngégAc (200mL
X 2). The conbi ned organic |layers were dried (MgSO4) and 11 RPered’ sol vents
wer e r enovedCe@l;Acidfiy, &nbmmol; 2.i1equiv) wvdsyaddeditona @omolrRB B garapihgated in
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was added and the resulting suspension was stirred at 23°C for 18 h. The mixture
was then cooled to 140°C and CH3Mgl (0.159mi, 0.476mmol, 2equiv.) was added
and stirred at 0°C for 1 h. A solution of Compound 47 (0.138g, 0.238mmol, 1equiv)
in dry THF (2.5ml) was added dropwise and the reaction mixture was stirred under
N at 0°C for 0.5 h. The mixture was quenched with saturated aq. NH,Cl solution
(50ml) and extracted with EtOAc (100ml x 2). The combined organic layers were
dried (MgSO.), 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%).

The NCbz-alcohol Compound 50 was converted to the-desired product

' Example 54 (63% yield over two steps) using a procedure similar to the preparation

of Example 49 from Compound 46. '

Electrospray MS [M+1]" 504.1 for the Example 54.

Example 55
NOCH;,
CF4
HN .
PR CF3

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



m CO2Me MeNO2CF3 "Bui i NF, THF Conpound 51 CbzN (50% CF3
Conmpound 52 A m xture of unsaturated ester Conpound 51 (9. 2g,

14. 5nmmol ) and tetrabutyl amoni um fluoride (145nml, 1.0Min THF) in CH3NO2
were heated to reflux for 2 h. The m xture was cooled to RT and quenched
with saturated NH4CI sol ution. Water aMd-EtOAc were added to the nixture.
Layers were separated and the aqueous | ayer was extracted with Et0Ac (X2).
The conbi ned organic |ayers were dried (MJSO4) and filtered. Sol vents were

r ennvedaipam/@l@akﬂﬂaim@é@ﬂr Theartdeproyuct-was pudfied Mmmmgm?§aphy
nfd

col or | catoarpiags i T ELRLERERE) AR Faltle S (TBRR0S L Fpie®
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pol ar nMS péstEM7Gohpound 52 (5.1g, 50% as colorless oil. Electrospray Ms

[ M+1] +=670. 1.~ Stet) 3: A E xture o$§Co B 52 (5.1g9, 7.32mmol), a
catal ytic anmount of Pd(OH)2 (20% ' aaﬁgﬁj atal yti c anount of Raney
Ni (50%slurry in ter) were shaken in a Parryhydrogenator at 50 psi

overni ght. The m X was filtered through a paditbf Celite and sol vents
were renoved in va u_&nto gige, a’m xture of Exampte 56a @nd 56b as col orl ess
oil (3.5g, 95%. pay ati on Qhy HPLC using Chiral cel OD xane- | sopr opanol ,
9:1 (v/v)] gave ol ar oner Exanpl e 56anas ite @ El ectrospray MS
[ Mr1) +=501. 1. Cont Prilouds e qn, Wi th the sarg-Selyeq ySterp gave the nore
pol ar i soner Exa%ﬁ‘l e 56b Jas col &fBess oil. Elect rospriay Ms 1] +, --501. 1.
Exanpl e 57 To a ‘solution of ethyl propiolate (0.27ml, 2.69mmol) in

THF (10ml) at - 78Exarm@le§Ba t-butyl lithium (1. 6Exanmpledfitl, 1. 7Min
pent anegidps. added. The mi xture was stirred at -78C for 10 min and a
solutio npound 47 (519ng, 0.90mmol) in T552,(,|§rrﬁ) was added. The
mxture was stirred at -78C f@holpfdychhesmuienched weh HOAc at -78C. Vater
and EtOAc were a dOnd B® M Xt Uksen, hryers were sepacated and the aqueous

| ayer was extracted wth EtOAc (‘Zﬁﬁr@%z*)‘ ChneC é:organi c layers were
dried (MgS™) and filtered. Solvents were r ed I n vacdum and purification

by col um chromat ography [ hexane-Et0Ac, 4:1 v)] @ompeundl5drl ess oil. The
il di | ved in EtOH tal ytl .of . pal [ %
carbon) was J8duaemnSiah o1 ekt (EBuStkmaimph e it PP AGAIPEN 4 6% os
%re; nir gthnderTNg métttyhdiet?@lshbsﬂ)hmmiietm:eg(@gzmg %ﬁrrmhqlwastmmsifbéven_t ?]
Y > : [
tol uenﬁﬁ*éﬁpec%a|82f¢é§”%*n<%’°&%t°*§f§w?ﬁeﬁh £ 53ulbhof M LofiodhSat? 60 1)
reflux &4&melyin THE(G@MIhwasedsssl. elihe snirnre was allowed & wasmoiodRErang wi t h

sat ur at SerrdRFEBhI G # WasBiSHcrHrbwih Qé&r%c?N@ﬂ@?gohﬂiothV@téﬁ e Layers
wer e sgg&agted and t he aqueous | ayer was extracted w th EtOAc (250mL x 2).

The co 8 Wsrg afded NixEsTE. ﬁﬁve@ Veesseeparated apditbe aquesysJaYRls wer e

r enovedwas extracted with EtOAc (200ml x 2). The combined organic layers were dried
(MgS0O,) and filtered. Solvents were removed in vacuum and purification by column
chromatography [hexane-EtOAc; 4:1 (v/v)] gave unsaturated ester Compound 51
(9.2g, 98%) as colorless oil. Electrospray MS [M+1]°=636.1.

Step 2:
CO,Me
O,N 2
MeNO, 2 CFa
"Bu,NF, THF
Compound 51 e CbzN—
(50%)

CF;
Compound 52

A mixture of unsaturated ester Compound 51 (9.2g, 14.5mmol) and
tetrabutylammonium fluoride (145ml, 1.0M in THF) in CH3NO, were heated to reflux
for 2 h. The mixture was cooled to RT and quenched with saturated NH,CI solution.
Water and EtOAc were added to the mixture. Layers were separated and the
aqueous layer was extracted with EtOAc (X2). The combined organic layers were
dried (MgSQ,) and filtered. Solvents were removed in vacuum and purification by



-74- in vacuumto give a mxture of Exanple 57a and 57b as colorless oil.
Separation by col um chronmat ography [hexane-ether, 1:2(v/v)] gave the | ess
pol ar m nor isomer Exanple 57a (67nmg, 15% as white foam El ectrospray M5

[ MF1] =502. 1. Conti nudus elution with the same sol vent system gave the nore
pol ar maj or isoner Exanple 57b (134ny, “30% as white solid. Electrospray M
[ MF1] =502. 1. Exanpl e 58 To a solution of Exanple 57a (112ng,
0.22mmol ) in THF (5nl) at -78C under N2, lithiumbis(trinethylsilyl)am de
(1. 1t colump shspmatogrephy (hexaneracetanged:! (Fhe] gave the lagsspaler alkegeat - 78C

for 1 nmyﬁ%ﬂ ad é0bHess ol 2rBRtinuARS ea@kstﬁﬂwitﬂihﬁe@iaﬁélrs@lmg;étbmggv@t -78C
for 1 h before ‘quenched with saturat e255|54C%gsol utio Wat er_and ET0Ac were
ate

added tBeTPRIERAlRLPErOasETLIMBIUNd af NPy Pfé'og‘&ﬁ%él'ls FlgGlEpsriay
ext ractpgd [mt1[||+=@7(@)9¢_ (100m. x 2). The conbined organic |ayers were dried
(MySHA).,and filtered. Solvents were renoved in vacuum and purification by
col um t ography [ hexane-ether, 3:1 (v/v)] gave Exanple 58 (92ny, 78%
as col or | esA aiikturéoe Gorapouay 3459, Mi,17.323mal), &xamiytc afhound ofiRd{OBl),

- - - 0 i
i i 1 220% o GRIRENPTELA seiaiye aE0b PERBREY N BEARER B 5% Beft oopray v
[ M+1r =5Bakan in BExRanp hysrégenaodat®h psiNover8ight afbleembibre Basfdiltéred through
a pad of Celite and solvents were removed in vacuum to give a mixture of Example
56a and 56b as colorless oil (3.5g, 95%). Separation by HPLC using Chiralcel OD
[hexane-isopropanol, 9:1 (v/v)] gave less polar isomer Example 56a as white foam.
Electrospray MS [M+1]'=501.1. Continuous elution with the same solvent system
gave the more polar isomer Example 56b as colorless oil. Electrospray MS
[M+1]'=501.1.
Example 57

To a solution of ethyl prépiolate (0.27ml, 2.69mmol) in THF (10ml) at -78°C
under N, t-butyllithium (1.6m!, 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,
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 (MgSQO,) and filtered. Solvents were
removed in vacuum and purification by column chromatography [hexane-EtOAc, 4:1
(viv)] 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
reflux overnight. After being cooled to RT, the mixture was quenched with saturated
NaHCOj; solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed



Compgund 48 1 1Conpound 53 2 1 Maqg. LiOH, THFCbzN PhCF3 To a

sol ution of Conpound 48 (0.5g, 0.77mmol, lequiv) in CHO 2 (30nl) was added
di tert-butyl dicarbonate (0.37g, 1.69mmvl, 2.2equiv) followed by DVAP
(0.035g, 0.286mmp1, 0.37equiv) and the reaction mxture was stirred at 23C
for 18 h. The reaction nmixture was thefffiltered t hrough a short pad of
silica using (1:1 hexane: Et 0Ac) and concentrated in vacuo to afford

di Boc- hydantoin (0.59g, 90% . The di Bob-hydantoin (0.59g, 0.7mmol, lequiV)
was di gswhoamnito gT\PEa(rBBatdr)e caf@zﬂrﬁb&gS?hieﬂd 5Db uisi anlol&s S 6t Sepabstiomnl |

giﬁﬂiéﬁxﬁ%ﬁﬁﬂﬂ%ﬁea?ﬁg B bR EET Lot S§?P§° M
Et 0Ac Exeénmlex5B) (67ing, ¢ 6%)iasadhive faaninc Elenteyspraw MS {virdi =0022504) , filtered

and. COREERhLBLE LU FINNG HEUSRESTRRNDS S G f2te MRIE B IS dabhet e

next reéaction wt m Xt ur e of

crude Exapwmpledds(1834m2g30%) a@ywhdie BelrﬁsrﬂactmﬂprIHM$2H&l)1]a?SMWas added
acetyl chloride (0.072mL, |nmo!, M the reaction m xture was
h.

warnmed to 23C and stirred for on m xture was then
concentrated and purified by co chr omat ogr aphy over Bi otage (5:95,

MeOH Et OAc) to afford a yellow dil\of N-acelyated product (0.31g, 0.456mol,
lequiv.) which was dissolved in (10mFF3sA 2M sol ution of CH3N H2 in THF
(2.3nl, 4.6mmol, 10equiv) was and phe reaction mxture was stirred at
23C for 18 h. The m xture was HN Ft OAc (100nl) and washed with
saturated aq. NaHCO3 (100nmil). Ajre™er aygt, was were dried (Na2SO4),
filtered and concentrated to gi ve crude NCbz- ani de whi ch was hydr ogenated to

afford the gt b dure
simlar to Itclqr?)éé%ﬁxt%gr atTon 3‘@52353 %@AQOFH#AQ% t r7&)@@rrpound 48.
The ni ¥odereNos hthmnmsaibmnet@wyl)@@m é’z dmloth. 1@Pargot, thMathHH )\wa:sm um"
lélslegtgrgadgd *r%.%&aﬁ 546t.§ffefo<)étd—¢§1’@ mgﬁgrru ré?sbg@ngtf‘ﬁgr@gw pﬂﬁﬁrﬁéﬁmﬁ 60a,

El ectr 63@%@«/11@ i[fWE qwg&ét'ire% 5t ~78°C %Eal belere W%\egp\é(rte&afﬁ"@gﬁctxanm e
;13a us Nyt be!mro@\cewgtt ér §mﬂﬂE1t@ActW<tard a@d@d ap&feammr@fLa‘;»amas 60a an;:l 60b
rom ut_using ,a solutio n ioxane) in
bl e SPPedly AP 1R adiolS By s Wie Xl WE i Bkl 1. 1788351
Exanpl eodbindd-H2rgdiic ¢hgerEMersideiedi(MgSO,) and filtered. Solvents were removed

in vacuum and purification by column chromatography [hexane-ether, 3:1 (v/v)} gave
Example 58 (92mg, 78%) as colorless oil. Electrospray MS [M+1]"=530.1.
' Example 59

ga

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

Examples 60a and 60b

CF4

Example 60a Example 60b



Compound 54 was prepared from Exanpl e 43a using the procedure simlar to the
preparation of Conpound 53 from Conpound 48. Conpound 54 was used in the
next reaction without further purification. Step 2. Boc20 Conpound 54 THF,
sat. NaHCO3 Conpound 55 To a nyxture of Conpound 54 (0.5g, 1.02mmol,
| equiv) in THF (30nl) was added sat. aq. NaHCO3 foll owed by di tert-butyl

di carbonate (0.58g, 2.65mvpl, 2.6equiv). The reaction m xture was stirred at
23C for é8 h. The m xture was cooled to OC and 10% aq. citric acid (20nt)
was ad the resulting m xture was extracted with EtOAc (100m x 3). The
combi ned organic layers were dried (Na2S™4), fi red and concentrated to

gi ve crude Conpound 55 1(Bo@Qg¥HaH; ch was u the n€Xt reaction vm'thout

further poéhpésrtdson.—F+—Step—3+—- To aysol utig Co q
(0.93g, 1.57mml, | equiav)Mian. (BBRCTEF ( 15mLEb dded (0%’?% ng. ?2mm|
3equiv) followed by PyBOP (1.23g, 2.4mol, PN )~ ke 15 min, 0.5M
solution of ammonia in 1, 4-di oxane (31. 5ml 5.75 I, 10eqlﬁ v) was added to

02 hocrehoarhasluieds! ciomabsandie [25ach Satieh Telind It BRI g
congl nedaera@a@dmultemtrL? |\m¢a&bdnat[w (0L BBZ.508Dmrhbll, Qﬁzaﬂnarf@g_owedw IDMAMl : 8ghe
crude [l Q u oar over 0 . .

S velEDE AL 280B ot BrireRtiyd 3t e TRrRla, Aake ety sheed At B (Bonm;
and coohe&hbae@ﬁtuoﬁ'ﬁ:ﬁx(uﬁerﬂobasvﬂhsna"dlmeeld thmdughea sheart padofrsilidauwmsngds: iwar ned to
s TEIEOND ofy o RRUAR SRS o o 2
separ at ébie dtBGJ@BY‘dMQSdQ 999 0.7 gvredl, dequivo masndisaplwed lrl'l:l'é‘”'_cﬁﬁfé )anedlt was
purifiegq WWkamoﬁEX%losrmop dﬁnq&@ggdéé@ Ghe NM2CHbRHMEIre Wagf ford

b B o B o BN b I e e oK TED o, v
t he prosedexeasted Wit E&@é\lths?wéﬁfza’f afg@c?baw%nwlawem%dﬁbe I1§>Oand
U1 0 L T B R PR e RSB IT ERIO5 AT g

used in the next reaction without further purification.

Step 2:

To a mixture of crude Compound 53 (0.52g) in pyridine (3ml) and THF (2ml)
at 0°C was added acetyl chioride (0.072ml, 1mmol, 1.2equiv) and the reaction
mixture was warmed to 23°C and stirred for 18 h. The reaction mixture was then
concentrated and purified by column chromatography over Biotage (5:95,
MeOH:EtOAc) to afford a yellow oil of N-acelyated product (0.31g, 0.456mmot,
1equiv.) which was dissolved in THF (10ml). A 2M solution of CH3NH; in THF
(2.3ml, 4.6mmol, 10equiv) was added and the reaction mixture was stirred at 23°C
for 18 h. The mixture was diluted with EtOAc (100ml) and washed with saturated
aq. NaHCO; (100mi). The organic layer was were dried (Na,SO,), filtered and
concentrated to give crude NCbz-amide which was hydrogenated to afford the
mixture of two isomers Example 60a and 60b using a procedure similar to the
preparation of Example 43a and Example 43b from Compound 48. The mixture of
two products was separated on HPLC “ChiralPak AD column” using (1:9,
IPA:hexane) to afford the more polar isomer pure Example 60a, Electrospray MS
[M+1]"=546.1 and less polar isomer pure Example 60b, Electrospray MS

{M+1]"=546.1.




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. Electrospray M5 [ Mt1] =574.1. -78- Exanple

OH Step-1: OCOCH3

65

Compound 56 was prepared from Exanpl e 62 using

the procedure simlar to the prepar atid®-of Exanple 14 from Exanpl e 13 but
usi ng acet oxyacetyl chloride in place of propionyl chloride. The crude
Conmpound 56 was used in the next reaction without further purification.

The crude Conpound 56 was @Hxasgphecgt in MeOH (5nml), KHCO3 (3equiv)

was added and the reaction m xturedaas stirred at 23C for 18 h. The reaction

2:

MS [ Mk1r=548. 1.

m xture was concentrated and pagHN.I e,g y cokgmm chromat ogr aphy over Bi ot
(10: 90, MeOH EtOAc) to afford the ed pfotuct Exanple 65, Electrospr
HN o
Ph” CFy

Example 61 was prepared from Example 43a using the brocedure similarto -

the preparation of Examples 60a and 60b from Compound 48, but using a solution
of ammonia (0.5M in 1,4-dioxane) in place of CH3NH; solution (2M in THF).
Electrospray MS [M+1]"=532.1.

Example 62
NH2
Step 1:
HoN
1. Boc,0, CH,Cl, sov=o CFs
Compound 43a Compound 54
2.1Maq. LIOH, THF KN o
7
Ph CF;

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:

BOCQO BocHN

Compound 54 Jss
THF, sat. NaHCO, Compoun

To a mixture of Compound 54 (0.5g, 1.02mmol, 1equiv) in THF (30ml) was
added sat. aq. NaHCO; followed by di tert-butyl dicarbonate (0.58g, 2.65mmol,

' 2.6equiv). The reaction mixture was stirred at 23°C for 18 h. The mixture was

cooled to 0°C and 10% aq. citric acid (20ml) was added and the resulting mixture
was extracted with EtOAc (100mi x 3). The combined organic layers were dried
(NazS0,), filtered and concentrated to give crude Compound 55 (0.93g) which was
used in the next reaction without further purification. |

Step

age
ay



Exanpl e 66 was prepared from Exanpl e 62 using the procedure simlar to the
preparation of Exanple 14 from Exanple 13 and usi ng CH3S02Cl i n pl ace of
propi onyl chloride. Electrospray Ms [ Mt1] =568.1 for the Exanple 66. -79-
Exanple 67 -0 NN2 O HN O Ph Eyaopl e 67 was prepared from Exanple 62
using the procedure simlar to the preparation of Exanple '14 from Exanple
13 bUt using cycl opropyl sul fonyl chloride in place of propionyl chloride.
Electrgﬁgray M5 [ M+1lr=594. 1. Exanple 68 ce NH2 HN.I-- CF3 RN Ph ' CF3

otep o

To a solution of Compound 55 (0.93g, 1.57mmol, 1equiv) in CH2Cl> (15ml)
was added DIEA(0.83ml, 4.72mmol, 3equiv) followed by PyBOP (1.23g, 2.4mmol,
1.3equiv). After 15 min, 0.5M solution of ammonia in 1,4-dioxane (31.5ml,
15.75mmol, 10equiv) was added to the reaction mixture and stirred at for 23°C for
18 h. The reaction mixture was quenched with water (100ml) and extracted with
EtOAC (100ml x 3). The combined organic layers were dried (Na;SOy,), filtered and
concentrated. The crude product was purified by column chromatography over
Biotage (1:10:89, EtsN:MeOH:EtOAc) to afford NBoc-amide which was dissolved in
CH,Cl, (10mi) and cooled to 0°C. TFA (6mi) was added and the reaction mixture
was warmed to 23°C and stirred for 2 h. The reaction was quenched carefully with
sat. ag. NaHCQOj3; (100ml) and diluted with CH;Cl> (100mi). The organic layer was
separated, dried (Na;S0Qy), filtered and concentrated. The crude product was
purified by column chromatography over Biotage (10:90, MeOH:EtOAc) to afford the
desired product Example 62 (0.18g, 35% over three steps), Electrospray MS
(M+1]"=490.1.

Example 63

o

1 NH

HN
ph” O\ID\CF;,

Example 63 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 and using cyclopropyl acid
chloride in place of propionyl chioride and also using DIEA (1.3equiv).

Electrospray MS [M+1]"=558.1.
Example 64

Example 64 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 and using t-butyl chloride in place
of propionyl chloride.

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



Exanpl e 68 was prepared from Exanpl e 62 using the procedure simlar to the
preparation of Exanple 14 from Exanple 13 but using trifluoronethanesul fonic
anhydride in place of propionyl chloride. Electrospray M5 [ Mt1] +=622. 1 for

t he Exanple 68. Exanple 69 ' Exanpl e 69 was prepared from Exanple 62
using the procedure simlar to the preffration of Exanple 14 from Exanpl e 13
and using nicotinoyl chloride in place of propionyl chloride. Electrospray
M5 [ M+1] =595. 1 for the Exanple 69. Exanples 70a and 70b OH OH Exanple 70a
H2NoF3 FIN)."., 0 PhCF3 Exanpl e 70Bxanifle 63ep 1: Owe

CH

Oi) NH,

HN _.«\l‘QO CF3
H©

7, . O . .
ph” \’/@Cﬁ

Step~1:
) OCOCH;
L HN I\lljz
i O/Y =0 CF3
5 :
Example 62 - H© o Compound 56
i-ProEtN, CHL.Cl, pR” CF,

Compound 56 was prepared from Example 62 using the procedure similar
to the preparation of Example 14 from Example 13 but using acetoxyacety! chloride
in place of propionyl chloride. The crude Compound 56 was used in the next
reaction without further purification.

Step 2: .

" The crude Compound 56 was dissolved in MeOH (5ml), KHCO;3 (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.

Exampie 66

~Ne2O

25 H
O 2
HN, ohg CFs
Ph” CF3
‘ Example 66 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 and using CH3SOCl in place of

propionyl chloride.
Electrospray MS [M+1]°=568.1 for the Example 66.



TMSCH2N2 t ol uene, MeOH BocHN CbzN Ph To a m xture of Conmpound 53
(49, 5.52mol, lequiv), toluene (46nl) and MeOH (18ml) at OC was added
TMSCH2N2 (2M sol ution in hexane, 13.8nl, 27.6mmvol, 5equiv) and the resulting
solution was stirred at OC for 30 m nyglhe reaction mxture was then
concentrated and purified by columm chronat ography over Biotage (2:1,
hexane: Et 0Ac) to give Conpound 57 (1. 8g 44% . Step 2: - To a m xture
of Conpound 57 (1g, 1.35mmol, 1eqm vg p gEy THF (18ml) at OC was added
CH3MyBr (1M solution in n- butyI et , 3.24mmol, 2.4equiv.) and the
resul ting solution was stlrr%t (9C for 30 mn. The reaction m xture was
then warned to 23C and stirred st A1, h. The reaction was quenched with
saturated ag. NaHCG3 (100ni) aﬁ’qung\Lact ed Wth Et OAc (200ml). The organic
| ayer was separated, dried (Na2SOK Pilteré¥ and concentrated. The m xture
was purified by colum chromato i otage (2:1, hexane: Et0OAc) to
gi ve nore polar Conpound 58(0. S ess pol ar Corrpound 59(0. 31g.
34% . Step 3: _Conpound (S o-- ewtrad with TFA using the
procedure descri bed in the preparation lof Exanple 62. The resulting

NCbz- am noalgsgdiplec We‘b@?ed‘ﬁ@hpﬁﬁaﬁi;ﬂ@ g20ugihf hél trcsteednrétstwhﬁaxotfo two

i soners, Exanpl e,.70a d S ﬁugg pc|i e—S|mIar tot %B{%{) ratlon of
Exanp! 36 BEDAIAON 95 EXagmR Bot b HamEX MR oW v a0 SYCIpREBIIGED

separ atchtbride inRl&cS Bhbraidieyl cBbrdy. UBlRCtrashray 1S B+ IPEdEtane) to afford

| ess pol ar isoner Exanple 70a, Elegiros [g M5 [ Mt1r 505.1, and nore pol ar

i somer Exanpl e 70b, El ectrospr y %&MOS 1. -81- Exanple 71

Conpound 58 was hydrogenated £ a’ rmpq% ure of desired products Exanple 71a
and 71b using a procedure sin Hay tb\ he p&ﬁgar ation of Exanples 43a and 43b
from Conmpound 48. The m xture of rodu was purified by colum

chromat ography over Biotage (1:1 hexane Et8Ac) to afford pure | ess polar

i soner Exanple 7l1a, E ectrosprﬁw £31.1 and pure nore polar isomer
Exanpl e 71b, El earospray M5 [ M+~

Example 68 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 but using trifluoromethanesulfonic
anhydride in place of propionyl chloride.

- Electrospray MS [M+1] =622.1 for the Example 68.

Example 69
Z N
NS ‘ O

Hz
HN, kg CF,
H© 0
Ph” CF3
Example 69 was prepared from Example 62 using the procedure similar to
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.
Exam ples 70a and 70b

OH
HZN//, CF3

7 0 ij

Example 70a Example 70b

HN
Ph



Exanpl es 72a and 72b Step 1: Conmpound 53 CF3 Conpound 60 To a

sol ution of crude Conpound 53 (19g) in CH2O 2 (300nl) at RT, DI EA (15ni,
0.087npl) was added, followed by triphosgene (4.34g, 0.015nol). The-m xture
was stirred at RT for 18 h and was filggred through a pad of silica.

Sol vents were renoved in vacuumto give crude Conmpound 60 as yellow oil

whi ch was used in the next reaction without further purifications. Step 2:
Li BH4, §HF ?_OCHN 0 Cto RT CbzN C F3 Conpound 61 To the crude
Conpoun tn THF (200m) at OC, LiBH4 (1.26g, 0.058npl) was added in
smal | portions. The m xture was stirred at for 18 h before -82-
quenching with saturated N#$H, 80! ut PEAN er ang3Et OAc were added to the
m xture. Layer quNmoén%ébar—at—ed—and t he dqudous | ayer waGongpcunddt ed with
EtOAc (100 x 2). The conbi teeneor gani cC42d ried (MgS®) and
filtered. Solvents were reMeQ®d in vac®um and I"CBf i on by col um

chr omat ogr aphy [ hexaneEt OAc, 4:1 (v/v)] gave Conpound 61 (12.9g, 62%

overal ) as Waid miktoeeof Compound 53 (4g, 5.52mmol, 1equiv), toluene (46ml) and
MeOH (18ml) at 0°C was added TMSCH;N; (2M solution in hexane, 13.8ml,
27.6mmol, 5equiv) and the resulting solution was stirred at 0°C for 30 min. The
reaction mixture was then concentrated and purified by column chromatography
over Biotage (2:1, hexane:EtOAc) to give Compound 57 (1.8g, 44%).
Step 2:

CF CF
CH3MgBr 8 3

Compound 57

CF,
Compound 58 Compound 59

To a mixture of Compound 57 (1g, 1.35mmol, 1equiv) in dry THF (18ml) at
0°C was added CH3MgBr (1M solution in n-butylether, 3.24ml, 3.24mmol, 2.4equiv.)
and the resulting solution was stirred at 0°C for 30 min. The reaction mixture was
then warmed to 23°C and stirred for 18 h. The reaction was quenched with
saturated aq. NaHCO3 (100ml) and extracted with EtOAc (200ml). The organic
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 TFA using the procedure described in
the preparation of Example 62. The resulting NCbz-aminoalcohol compound was
hydrogenated to afford the mixture of two isomers Example 70a and 70b using a
procedure simiiar 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]
505.1, and more polar isomer Example 70b, Electrospray MS [M+1]" 505.1.

CF3

+



Step 3: Oxal yl chloride (4.2m, 0.048npl) was added to a solution of
DVb0O (6.8nl, 0.096) in CH2A 2 (300nl) at -78C under N2. The m xture was
stirred at -78C for 15 min before a solution of Conpound 61 (8.5g, 0.012nvol)
in CH2C 2 (100ml) was added. The m xt Bk was stirred at -78C for a further 1
h and Et3N (23.5nl) was added. The cooling bath was renoved and the m xture
was warnmed to RT before it was quenched with saturated NaHCO3 sol uti on.
Layers were separated and the aquebBxamyse 7Zxtracted with CH2A 2 (150nl x 2).
The conbi ned organic |ayers wer@ dried (MJSO) and filtered. Renoval of
solvents in vacuum gave an al dehyd€@ as yellow oil. To a m xture of NaH
(1.44g, 0.036npl) in THF at OCHN | di yl phosphonoacetate (6. 6nl,
0. 036np1l) was added. The m xtur ed at OC for 15 mn and a sol ution
of al dehyde in THF (100ml) was_@ddegd. Thg Cc9oling bath was renoved and the
m xture was stirred at R for '1' %, 1be A4 on was quenched with saturated
NHACL sol ution. Mater and Et 0AEMwere afided toCEhe nixture. Layers were
separated and the aqueaus |ayer was extracted with Et 0Ac (200mlx 2). The
conbi ned or g@nimpouryd S8 was bydragehated)B0a mixtute fafdesired prsduwterﬁsamplea
rermved [ OAc
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d98.Ve an ter as er was ISSO|V
( 100 ml) frgrﬁ und, 48¢ Tzimnmtucﬁ obiva pnduety was gy rifieddyoeclv@bo n) vvas

S TSRy e Shglgs (a1 ory e bl ST
xtu u

agai n gﬁ%ﬂ'@&? éaér Elgetiosg %\Aﬁs '@?’?b%% %ﬁ@grﬁ%?lﬁ?%re\/\%%laf fslot”é‘?rggx?'ﬂ Righ a

pad of M|Eiecﬁ@gb@ Imsr[ws-mksmmermved in vacuumto give a white foam The

foam was then di ssolved in CH2( 2 0 gan A (8.9nl, 0.12nmol) was
%m&fﬁ_&f_gﬁ 2 7

added. The m xture was stirre d was cooled at OC before it
was neutralized W¢h saturated NaHCO3 sol utio Wat er and Et OAc were added
to the mxture. L S were separated and thﬁ aqlieous | ayer was extracted
with EtO0Ac (200ntiNy 3). The grnbi ned organic Meyers wer €Fdri ed (MgS™) and
filtered. Sol vent re rengyed in vacuumto give a yelLkQw oil. The oil was
di ssolved in a catalytic a t Jof (166nmg, 0.0012nol)
was added. The rr}:, I eOwgs~heat ﬁg at 60C forp h.% b cooled to RI,
the m xture was tiltered throug A pad of silica andl solvents were renoved
in vacuum Purifi catl on colum -83- chromata rajgpg/ %Et OAc) gave the
mxture of two i s&X&M le 72a and 72b (2.3¢X ©(ePal 1) as white

f oam ration by HPLC using Chiral cel OD [hexane-isopropanol, 95:5 (v/v)]
gave the less polar major isomer Exanple @’2; as white foam El ectrospray M5
[ MF1] +=501. 1. Conti nuous el uti Orphasgdnet sol gnt system gave t he nore

pol ar m nor isoner. Exanpl ,_72beaust @pl,0n €555 1. Efettrospray M
[ Mk1] +=501. 1. Exa#ﬁ"é@%sindﬁwo_zﬁﬁ,c

Ex | e 73aExanpl e 73b
To a solution of Conmpound 61 (3g, 4.22mol

TeQour v CEFgDI\/F (60ML) at OC was
added NaH (60%in mneral oil, 0.122g, 5. I, %ogﬁ gnhd the m xture

was allowed to warmto 23C and stirred for 45 mn e reactlon was quenched

with water (T@erEpiutioiobsudectempaund BBAABG) in00HECle (3POmilet REnbiRAd
O;ggﬂggmasremaaw %k%@d(ewgrmomeé{b Vi rﬁ%\/gné @lﬁﬁ'@tﬁﬁérﬁél hZﬂh% Z“é?gAc)
PO ot oritirRava st ed 3 RIdiet AR Aod i e ﬂdbmcfba%a@ &4l SRORISL ur &
of two wsmnm@dalﬁn}a&:u?laﬁtcﬁgﬂrd&bdeﬂmp@uhﬁowds yellewrail whichova$ased

ot ooucih (ot BB S et tRe i d B SaT Col urm using (5: 95,

| PA: hex3tep)2:t o afford pure | ess polar isonmer Exanple 73a and nore pol ar

i soner Exanple 73b. El ectrospr LEe503 Ol f orCExanpl e 73a.
El ectrospray Ms [ M+1] +=503.1 fq'YB'_gTL'MB Exanp 74 0 HN

Compound 60 CbzN -

“ CF3

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



Compound 61 (1.68g, 2.36mol, lequiv) was dissolved in CH2C 2 (50nl), TFA
(5.46nL, 70.9mmol, 30equiv) was added and the reaction mxture was stirred
at 23C for 2.5 h. The reaction was quenched carefully with sat. aq. NaHCO3
(150nt) and diluted with CH2C 2 (100mlg2- The organic | ayer was separated,
dried (Na2SO4), filtered and concentrated to give crude am no-al cohol
product (1.4g9, 97% . The -84- product (0.32g, 0.524mmpl, lequiv) was

di ssol i dr v THE 6Q%6.4, 0. 1 ' 63mmol ,
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affordst i xture of two isonmers Exanple 74a and 74b using a procedure

simlar to thgalpr&nenadé i@l olwemb |Zwa%3aj<{é%ﬂgdé§&oiqtgﬁ mﬂmwl 46 %1, The
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reaction m xtlure was then concentrated r& url_ltl y .colu chr omat ogr aphy

over BY§Hayelk Ef@ﬁcﬁ“"@%’%?ﬁ@a’ﬂ(@z‘}&’I@e@%%?"ﬁgr‘azi}'r'iéa{ .Gametii ch was
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530. 1. Nkl baysrsaveneoseislyalgd @ the aqueous layer was extracted with EtOAc
(200m! x 2). The combined organic layers were dried (MgSQ,) and filtered.
Solvents were removed in vacuum and purification by column chromatography
[hexane-EtCAc, 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
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 H; (50 psi) for § 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 CHyClz (200ml) and TFA (8.9ml, 0.12mol) was added. The mixture was
stirred at RT for 18 h and was cooled at 0°C before it was neutralized with saturated
NaHCOj3; solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (200ml x 2). The
combined organic layers were dried (MgSO.) and filtered. Solvents were removed
in vacuum to give a yellow oil. The oil was dissolved in CH3OH (50ml) and a
catalytic amount of K,COj (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 MN..HN>er- 0 PhPh 1-7 CF3 Exanpl e 76aExanpl e 76b Conmpound
51(3.66g9. 5.76mmol, |lequiv.) was hydrogenated using a procedure simlar to
the preparation of Exanples 43a and 43b from Conmpound 48 and t he

hydr ogenat ed product (2.85g) was treatgs-with CHINH2 (2M sol ution in CH3COH,
200mL) and stirred at 23C for 18 h. The reaction m xture was then
concentrated and purified by colum chromat ography over Biotage (1:9,

MeOH: Et i i fi i i ' onlh
i x ur P ABaRIE, (F16A8 el the miihe T AR ISoER BB miE 72 bl 720 10
(5: 95, (Frantarmveral) ag white foars pepanatipsdiydnPECarsing Cemlcet@Pt r ospray Ms

M1 o . i o
503.1. aa*?é@?°6ghg"@®'gqv’vﬂ9§?$ e A oot Be AT RN TOYES 076,

, a
0. 133mBINe taqi v5leniaspiasMBIM 1l e bl SqumpUs RUSIERTIGN S
0. 147mgblvedt shaterh\gavettheandes pbRir InfinBHiseyne- ERAMPIY 7204 célBABSs bfocyanat e
(0.021n% %)r 147 mpl 1.f’]‘egg¢ﬁ/) and the reaction mxture was stirred at 23C
for 18 RlectRaPray S b+ Hi x%td- was then concentrated and treated with CH3CN
(3nl) and water (1nl) -and the Bsaghples V88 Sodi78h to 0C. Ammoni um cerium
nitrate (0. 24q, 0044rrrml, 4equi v) was added apd the reaction m xture was
stirred at 0OC for in. The reaction was quepched with saturated aq.
NaHCO3 (100mi) angdiextracted with Et0Ac (200pdy) . jThe or ic layer was
separated, dried 2son), f¢fistered and concentrated. Thie °ni xture was
purified by colu -B6- mat ogr aphy over ! Bi ot age 85, MeOHrEtOAc) to
gi ve Exanple 77 HO-( 42 El ect rospray Ml . 53 Exanpl es 78a and
76b Ph ‘0, CF4 =1 CF3

Example 73a Example 73b

To a solution of Compound 61 (3g, 4.22mmol, 1equiv) 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 (100ml) and extracted with EtOAc (100ml x 3). The combined organic
layers were dried (MgSQ,), filtered and concentrated. The crude product purified by
column chromatography over Biotage (2:1, hexane:EtOACc) 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
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
0o
HN CFy
WNG S
PR CFy

Compound 61 (1.68g, 2.36mmol, 1equiv) was dissolved in CH,Cl, (50mi),
TFA (5.46ml, 70.9mmol, 30equiv) was added and the reaction mixture was stirred at
23°C for 2.5 h. The reaction was quenched carefully with sat. aq- NaHCO3 (150ml)
and diluted with CH,Cl, (100ml). The organic layer was separated, dried (Na;S0O4),
filtered and concentrated to give crude amino-alcohol product (1.4g, 97%). The



Exanpl e 78aExanple 78b Step 1: Compound 48 K2CO3 , DMF CF3 Conpound 63

In a flame dry 15m RBF Conpound 48 (0.25g, 0.385mmol, lequiv) in DMF (1nil)
was added to K2CO3 (0.106g, 0.77mol, 2equiv) followed by 2-bronpet hanol
(0.033nmL, 0.46mmol, 1.2equiv) and the gixture was stirred for 2h at RI, then
heated to 50C for 6 h. The reaction was nonitored by TLC (60/40

Et OAc/ Hexane). The reaction mxture was cooled to 0OC, quenched with H20,
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pcgr i Lhﬁld rmipieng d, @Uii?ﬁg L&Bfﬁmrﬂol;M Re@ad/ Heaazeded. 3T1Re Eééh%dn{'wa\h/aﬁ/gl :'Jtn?q r
coa 1. Syrted 32 CTIH S o Fng B I eSS D6k 2578 RN ! Tequt v)
in anhytileqeiviaal addedddddhg 5esotion mmmmnrred(mr Qiﬁgl)\ Theereaetion | on’
H

Fenct | oS uBHERAY chterliy S Ear et AR (0T, sﬁgf et SIS

filter e@oﬂmlbu'ﬁlhe roanig layerovss sepaiiatied, riash(Nai whikeredrareht rated to give
crude pé&%ﬁgrst Oxﬁmﬂaé' a@%ﬁ% GGl ggcbhﬁrﬁﬁ' cﬁPérﬂ%ﬁngQbﬁgBV psing a

Bi ot age (80 e 1 Somers re separate arrpl e 78a
and Exaiotager@h3 ('0)97158213 EG@% ) to gigg thepeedy@d {Br 1, 3250) wh M%O 1 for Exanple

78a (| eﬁy’ﬁrsgéﬁéteu&e@fc)rd tﬁé%&méwfwo M%r{]Mlexé |é f&ra@@%'&.iﬂgga (nmore
pol ar i sorrer& a] 79a and 79b__o0zzo J] afng) 79b St eé) %
procedtre similar to rne preparation of Examples 3a and 43b from Compound 4
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
HN
HN
2, O
Ph”
Step 1:
’ NHz
, oﬁ)
4. PyBOP, i-Pr,EtN, o QMe
HOOC” ~NHBoc S
Compound 57 bzl Compound 62
2. TFA, CH,Cl, Cbz 0

Compound 57 was converted to Compound 62 (72% yield over two steps)
using the PyBOP coupling followed by TFA deprotection procedures as described in
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
EtsN (1mi, 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



N- ( Boc) - mret hanesul f onam de (0.041g, 0.43mmol, 1.5equiv) was dissolved in dry
THF (1m ) and triphenyl phosphine (0.228g, 0.43mmol, 3equiv) was added. The
resulting solution was stirred under N2 and a sol ution of Compound 63 (0. 2g,
0.29mmol , lequiv) in THF foll owed by 8%t hyl azodi carboxyl ate ( DEAD)
(0.12m, O0.26mmol, 2.5equiv) were added. The reaction nonitored by TLC

(60/ 40 EtO0Ac/ Hexane). Upon conpletion, the reaction m xture was

Corc e 48! The! MvuteCoPw(FpioRMcR WallBop brates oHRPee ThitdPbk At column’
oo ounadaa (520s. TP Athexans) zﬁg?fafp biisiese polTiag Tes Expambleczss 2 BE8. Bis
[M+1] 4 873: tho StBDSR E1dctrospray M THHA] SSBI andoho@pwisiubrs: E Raiple

0. 29mMo n dr I 4M HCl i n di oxane
(0. 755&5"2503@#% 14%3(5%/ N‘S’ efﬁ’% é%& P?' M‘Fﬁ T'RT and nonitored by
TLC (60/40 Et OAc/ Hexane). UporExspledi 76a ame76bact i on was quenched with
water, diluted with a2, washed wth saturat MaHCO3, and dried over
Na2SO4 to give crude npound 65 as a m xture of jtwo isoners (0.2g, 899%.
The crude materi al sarried forward without amycpurification.
El ectrospray M5 [Mtl]t 771. ICRsor Conpound 65. Step: 3 CF3  To a solution
of Conpound 65 (0.,[2g,7 0.26m|, lequiv) in M 5ml) added10/0 Pd/ C
fol |l owed by anmoHN or ma 0 082g, 1.3mmohn._5gqui V) e reaction was
refluxed under NHLFOr encgool ed to RTp P14 tE ggh celite, and
concentrated. The resi dué was di'sdolved in Et BAO, waphed wi th® NaHCOB and
dried over Na2SO4._ The e material was subje ed t rep plate

plg ﬁg dexamrlp 156

chr omat ogr aphy. BJTXAB i soners were isol at pur e Exanpl e 79a
and Exanpl e T8mpoéund1 @B666d,d.a6nihawl, bedlivi)seaehgdrogenatdd osipgay M5 [ Mrl] +

e i oG EREL Frifalo (he BRepflabn b RBIMpE £ LRIREDLAT EllHofdf «h (o
62 (0 070g thehydrpaepated pipdug) (2. ESQ}\yae:m@ath withy G Habikt, 4alkepleianin 0. 108,
0. 76mmogy Q‘Pﬂlﬂob)m?%l:ls SHERAIAPSE 6} 4B e (RALAS IihdRCwaRdnghi rred for 15

m n. 502Cf 0.011 1. 05equi v) was adde ,very sIovaytothe
reacti O?P'?ﬁ%\("' ateqyaRd pﬁf@eﬂéﬁt?‘P‘Hﬁms@hrPP@iOg@thGW?r Hatapes(1:%.89-
MeOH:EtOAc) to give the mixture of two isomers Example 76a and 76b. The
mixture of two isomers was separated on HPLC “ChiralPak AD column” using (5:95,
IPA:hexane) to afford less polar isomer Example 76b, Electrospray MS [M+1]"

503.1, and more polar isomer Example 76a, Eiectrospray MS [M+1]" 503.1.
Example 77

Example 62 (0.07g, 0.133mmol, 1equiv) was dissolved in CH2Clz (3ml) and

DIEA (0.03ml, 0.147mmol, 1.1equiv) was added followed by 4-methoxypheny}
(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
stirred at 0°C for 45 min. The reaction was quenched with saturated ag. NaHCO3
(100ml) and extracted with EtOAc (200ml). The organic layer was separated, dried
(NaxSO,), filtered and concentrated. The mixture was purified by column



nonitored by TLC (9:1 Et0Ac/CH3OH). The reaction mxture was diluted with
Et OAc, washed with NaHCO3, and dried over Na2SO4. The crude product was
subj ected to prep plate chromatography to isol ate Exanple 80 (0.015g, 20%,

El ectrospray M5 [ Mrl)+ 552.1. Exanple _gd. Step 1: Conpounds 66a
and 66b were prepared from Conpound 48 using a procedure simlar to the
preparation of Exanple 62 from Exanple 43a. Step 2: To a solution

of Conpqund 66a . 349, 0.545 | i AR dry toluene (1 s added
ronc. ( FHomBoaapRner BoBBRd RS e e oV S Eiple TRINAS sequty)
The sol4R%prElsasospiyMBdM-ot]” 5331 .and nonitored by TLC (9:1 Et OAJCH3OH) .
The reaction was cooled to 0 C, gugac&edygth &Z,ﬁo diluted with EtOAc,
washed wit h- NaHCO3, and drie L OV : e was subjected to flash
chr omat ogr aphy using a Biotage (60:40 EtOAc/ Hex®He) to el ute Conpound 67a
(0.272g, 79%, Electrospr aySMS [ MF1] 634.1. Stgp3: Exanmpl e 81 was

prepared from Conpound 67a Asing a simlar progedure as for Exanples 79a and
79b from Conpound 65. E?Qﬁuat‘lr ospray Ms [ M+r19§on Exanpl e 81.
: =0
HNa S

: CFj HNe CF4
uO CF3 "'t:/o\r@CFs
Example 78a Example 78b
Step 1.
0

B >O" CF
Compound 48 - 3

K,CO4 ,DMF

Compound 63
In a flame dry 15ml RBF Compound 48 (0.25g, 0.385mmo!, 1equfv) in DMF
(1ml) was added to K,CO; (0.106g, 0.77mmol, 2equiv) followed by 2-bromoethanol
(0.033ml, 0.46mmol, 1.2equiv) and the mixture was stirred for 2h at RT, then heated
to 50°C for 6 h. The reaction was monitored by TLC (60/40 EtOAc/Hexane). The
reaction mixture was cooled to 0°C, quenched with H,0, diluted with EtOAc and
washed with brine. The organic layer was combined and dried over Na,SO, filtered
and concentrated. The reaction mixture was purified using Biotage using 2:3
EtOAc/Hexane to 3:2 EtOAc/Hexane to elute Compound 63 as a mixture of two
isomers (0.258g, 97%), Electrospray MS [M+1]* 694.1.
Step 2:
To a solution of Compound 63 (0.25g, 0.36mmol, 1equiv) in anhydrous
. MeOH was added (5.5ml) 20% Pd(OH),/C (0.08g). The reaction mixture was
purged with N; followed by H, and stirred for 18 h under H,. The reaction was
monitored by TLC (60/40 EtOAc/Hexane). The catalyst was filtered through a plug
of celite and the solution was concentrated to give crude product. The material was
subjected to flash chromatography using a Biotage (80:20 EtOAc/Hexane). The
isomers were separated to give Example 78a and Example 78b (0.13g, 63%).



Step 1: Conmpound 67a and 67b NaBH4 MeOH 00- Conpound 68 To a
solution of a mxture of the two isoners of Conpound 67 (0.27g, 0.426mol,
l equiv) in dry CH3OH (3ml) was added NaBH4 (0.048g, 1.28mvol, 3equiv). The
reacti on m xture bubbled upon the addition of the reagent, and was stirred
for 5 h under N2. The reaction was nordfor ed by TLC (60/40 Et OAc/ Hexane),
and upon conpl etion was quenched with HOAc, concentrated, diluted with

Et 0Ac, washed with NaHCO3 and dried over Na2SO4. The cr ude product was a
m xture of t\edtsmspray MEGFdiing6&3,fot Bxabyle I8Y) (lessipolas istaner)ed f orwar d

Sepa ‘E’é“éxésf%%&*@%ﬁ*qﬁééé’%ﬁ{@?E. Sl 7 e e I8 or o pol ar

|sorrer) (0.12g, 61% were prepgxamp QORI A~‘- 68 using a simlar
procedure as for pr epargng/Exarrpl es 79a and079,b from Conmpound 65.

El ectrospray M5 [ Mtl] 5 Of or Exanpl e 82a; ﬁféctrospray M5 [ Mt1lf 502.1 for
Exanpl e 82b. Exanpl e 83 - ' HN NH

Compound 63
p PPH,, DEAD Compound 64

THF

N-(Boc)-methanesulfonamide (0.041g, 0.43mmol, 1.5equiv) was dissolved in
dry THF (1ml) and triphenyl phosphine (0.228g, 0.43mmol, 3equiv) was added. The
resulting solution was stirred under N, and a solution of ‘Compound 63 (0.2g,
0.29mmol, 1equiv) in THF followed by diethyl azodicarboxylate (DEAD) (0.12ml,
0.26mmol, 2.5equiv) were added. The reaction monitored by TLC (60/40 EtOAc/
Hexane). Upon completion, the reaction mixture was concentrated to give a yellow
oil which was subjected to flash chromatography using a Biotage (1:1
EtOAc/Hexane) to elute the product, Compound 64, as a mixture of two isomers
(0.24g, 95%), Electrospray MS [M+1]" 871.1.



CF3 -91- Step 1: To a solution of Conpound 66a (0.1g, 0.16nmol,
lequiv) in a 25nm RBF in MeOH (0.5nl) was added acetone (0.352mL, O0.48mol,
3equiv) and p-TsOH (0.06g, 0.32mol, 2equiv). The reaction m xture was
refluxed for 12 h and was nonitored by mass spectrum anal ysis. Reaction
upon conpl etion was concentrated, dil ut®® with Et 0Ac, washed wi th NaHCGC3,
and dried over Na2SO4 to give Conpound 69 (0.1g, 94% . The crude product

was carried forward without any purification. Step 2: Exanpl e 83
(0.0269,St3p%R was prepared from Conpound 69 using a sim|lar procedure as
forpreparing Exanples 79a and 79b from ound 65. El ectrospray M [ Mtl]

530.1 for Exanple 83. Exanples 84a and Tl e 84b ryOMeOVe Tay N7-d/ HN

' CF3CF3 MN CF3 Exanpl e 84aExanpl e 84b Exalpl es 84a and Exanpl e 84b were
prepared using a simlar procedure gs fop Exanples 78a and 78b, but using
2-bronoet hyl net hyl &MfdEVRixdread of \2<Npronpet hanol . El ectrospray MS [ Mrlr
574.1 fo °%R%?ﬁﬂ%)’84a, “El ectrospray Qr 574C|:I_.3for Exanpl e 84b. Exanpl e

85 Compound 65
oy /'0 CFs

To a solution of Compound 64 (0.25g, 0.29mmol, 1equiv) in dry CH,Cl;
(10ml) at 0°C was added 4M HCI in dioxane (0.755ml, 2.9mmol, 10equiv). The
reaction was warmed to RT and monitored by TLC (60/40 EtOAc/Hexane). Upon
completion the reaction was quenched with water, diluted with CH>Cl, washed with
saturated NaHCO3, and dried over Na,SO, to give crude Compound 65 as a
mixture of two isomers (0.2g, 89%). The crude material was carried forward without
any purification.

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 N5 for 3 h, then cooled to RT, filtered through celite, and
concentrated. The residue was dissolved in EtOAc, washed with NaHCO; and dried
over Na;SO,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 Exampie 79a (less polar isomer);

Electrospray MS [M+1]" 637.1 for Example 79b (more polar isomer).

Example 80

CF;

CF;

To a solution of Example 62 (0.079g, 0.127mmol, 1equiv) in dry CHxCls (1mi)
was added Et3;N (0.108ml, 0.76mmol, 6equiv). The reaction mixture was cooled to
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



-92-
simlar

2- br onoet hanol .

Exanpl e 85 (46ng, 88% was prepared from Exanpl e 43b using a
procedure as for Conpound 63, but using allyl brom de instead of
El ectrospray Ms [ M+t11+ 556A. Exanpl es 86a and Exanpl e 86b

o] Exanpl e 86b Step 1: CF3 CbzWcr3 Conpound 70 Compound 70 (1. 14,
99% was prepared from Conpound 48 usitf#P-a sinilar procedure as for
Compound 63 but using para-net hoxybenzyl chloride instead of

2- bronoet hanol. Electrospray Ms will. 7702. Step 2: Compound 70 NaH,

monitored by TLC (9:1 EtOAc/CH3zOH). The reaction mixture was diluted with

EtOAc, washed with NaHCO3, and dried over Na.SO,. The crude product was
subjected to prep plate chromatography to isolate Example 80 (0.015g, 20%),
Electrospray MS [M+1]" 552.1.

Example 81

CF3

o
N

Q//

H
e
N o)

\
H

=0

CF3
_ o Compound 66a and 66b
s CF3

Compounds 66a and 66b were prepared from Compound 48 using a
procedure similar to the preparation of Example 62 from Example 43a.

Step 2:

H

Triethyl ortho- “/N
(o]
formate CFs

P N
Compound 66a Acetic Acid > Compound 67a
Toluene CbzN—/ o
Reflux s CF,

To a solution of Compound 66a (0.34g, 0.545mmol, 1equiv) in dry toluene
(14ml) was added HOAc (0.17m!) followed by triethyl orthoformate (0.363ml,

- 2.18mmol, 4equiv). The solution was refluxed for 12 h and monitored by TLC (9:1

EtOAc/CHaOH). The reaction was cooled to 0 °C, quenched with H,0, diluted with

EtOAc, washed with-NaHCO;, and dried over Na,SQ4. 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.
Step3:

Example 81 was prepared from Compound 67a using a similar procedtire
as for Examples 79a and 79b from Compound 65.

Electrospray MS [M+1]* 500.1 for Example 81.

DV



C% Th Br Conpound 71 To a solution of Conpound 70 (0.19g, 0.25nmmol,

| equiv) in 1.0mlof anhydrous DVMF at OC was added NaH (60% di spersion in
mneral oil, 0.012g, 0.30mml, 1.2equiv). After 5 mn, the ice bath was
renoved and the reaction m xture was allowed to stir for 30 mn before the
addi ti on of brononethyl cycl opropane ('50629rm, 0.30mml, 1.2equiv). After 20
h, the reaction m xture was quenched with saturated NH4Cl sol uti on and
diluted with Et0OAc. The layers were separated and the organic | ayer was
washed once with brine, dried over NaB%épléig2t ered and concentrated to give
Compound 71 (0.11g, 99% Electrospray M5 [ Mt13+ 824. 2. Compound 72
(0.24g, 90% was prepared from Colpound 71 using a simlar procedure as for
Exanpl es 78a and 78b from Conp 3—68. Electrospray Ms [M1). 690.1. Step
4: To a solution of Conp u 0 72 (0. Af@, 0. 34mmol, lequiv) in 5 0nml of
CH3CN and 1.7mL of water at 0C we niumceriumnitrate (0. 79qg,

1. 4ol , 4equiv). After 5 min tH@NT ';-;‘ gfenoved and the reaction

m xture was allowed to stir at f 171 h. Thesreaction m xture was
guenched with water and dil uted Et OAc. The |ayers were separated and
the organic | ayer was washed w tR ter (100m. x 2), dried over Na2SO4,
filterediang. concentrated to give a yellow oil. Purification by
chronatogﬁg'phy on a Biotage eluting with the splvent gradient 20%

Et OAdhexane to 30% Et OAc/ hexane to 50% Et OAc/ bexane gave a di astereoneric

m xture of Exanples 86a and 86b (15nmy, 8%, fsobeigcally purel ess polar
Exanpl e 86a (1l4nmg, 7% El ectrosg;agé VS [M+1|'4N ~1, andGFsonerically pure

more pol ar Exanple 86b (16ngy, 9 ectrospra [ MH1 0.1. Exanple 87
Oy-N CF3 [ Fl Hogpgan(§g?£)a|4& 67b0———)|-\|— ChbzN 'i'l//o CF;

Compound 68

To a solution of a mixture of the two isomers of Compound 67 (0.27g,
0.426mmol, 1equiv) in dry CH3OH (3ml) was added NaBH, (0.048g, 1.28mmol,
3equiv). The reaction mixture bubbled upon the addition of the reagent, and was
stirred for 5 h under N2. The reaction was monitored by TLC (60/40
EtOAc/Hexane), and upon completion was quenched with HOAc, concentrated,
diluted with EtOAc, washed with NaHCO3; and dried over Na;SO,4. The crude
product was a mixture of two isomers, Compound 68, (0.25g, 92%) and was carried

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

Step2:

Example 82a (less poiar 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.

Example 83




C F3 Conpound 73 C F3 Compound 73 (0.20, 649% was prepared from
Conmpound 48 using a simlar procedure as for Conpound 63. Electrospray M

[ MF1] 814.19. - Step 2: 0 PMB Compound 74 (0.16g, 96% was prepared
from Conmpound 73 using a simlar procegiure as for Exanples 78a and 78b from
Compound 63. El ectrospray M5 [ Mt11F 680.1. Step3: Exanpl es 87a and
876 were prepared from Conpound 74 using a simlar procedure as for Exanple
86a an from Conmpound 72, but purification using a GIlson with

wat er/ ‘was used instead of chromato ranhy on a Biotage to isolate a

di astereoneric m xture of Exanples 87a an b (92nmy, 71% . HPLC separation
on 50ny of the m xture on a Chid'al Cel ol L}FFHOUSI ng a (90/10) hexane/ | PA
as the eluent gave a diastereongric nixtUt¥>ot, Exanpl 6F87a and 87b (11ny),
isonerically pure first-el utedjgkoduct Exanpl e 87a (AOwy) El ectrospray M
[Mr1] 4 560.1, anfyjins8iRd bexally pure sgconthz8ig eco p @] Exanmpl e 87b (1ing)
El ectrospray M5 [ M+l] 570. 1. p-TsOH A di ast e edneji c m§<t3ure of Exanpl e 88a
and 88b . (22% overall yield in three steps 7 } Conp%g;ppme\yas prepar ed
using a simlar procedure as for Exanple 8bg 2nd 86b, but usi ng 2- br onoet hyl

met hyl et her |nst d of _ ar ononet hyl ane PLC ar n 50nmg of
t he di aster e%?n@rﬁ LB@W%"%P&‘%J&Q %dc_‘)ﬁ eg,lgy 2?’ %%’50
hexane/Nie@H . 5ind) wbuetﬂtﬂedmt@@(@ﬁ‘é@&i IQ/46nrmolf Beqﬂw;ﬂaudqﬂTpOﬂaﬂw:O6§xanpl e

88a (1 CLLOSPr a Y L soperisal > el uted
prodﬁcwg’%ﬁe 8347 25hg '°[ﬁ‘f*éhejtvb'§m%y°ws’°‘[1<ﬂﬁ Rt BH FndigiRge
sol uti dwy mhsEﬁanptren'nabalwtsB@saciloBZmnﬂ corbptation)was consetitratey, diuted was

added 5591 ég@%y \%%Q&W{h lﬁlél'—lcd) %ﬂﬁgfne%‘ <§v4e§F'f@é @efbu u\f)e(g{i' ptdl@d*lsét“re was

stirre vbénz ¥rophos 4ol
2equi v){ VG& HdelkdT hp grudroproshict was Garded IW‘@WU&@W@LF pahgnm n, then
war med & EgﬁC and stirred for 1 h. The reaction was quenched wth sat ur at ed

aqg. Na OOml d_e tra wi th Et 0OA 0 conbi ned. or gani c
Mavere were EXamRle R3AaBHE0, Baftloban PurRerea tn G A BaLne S uSiice STBIRTe:
puri f i gutobydwrel asforprepariig CEptanbYe@Vea dRidoTSig frofr2Compeunde st 0Ac) to afford

t he N-phosp t ¥y C 4 ich was dissolved in MeOH
(10nt); I\l-l\/ls\klg g{ﬁ%%%gﬁqﬂgl ﬂilég&g fté’igorﬁ%"g') ﬁgw v) was added, followed by
10% Pd- C (0.021g). The resulExamplexBdac andsExdalipde8db a parr shaker under
H2 at nosphere at 40 pMGB h. The reacti on m YANMr e was filtered through
a pad of celite a tlve celite was washed oy OH. The resulting solution
was concentrated %’vag.gg The residue vvasﬁ/s lbved in EtOAc (100nt) and
extracted with wat BN~ ml) ave,h t he aqueotdllQyer was dryophilized to give

t he desired product anple 8 s N-Me-D- gl u¢amye sal 0.22g, 21% over two

steps). Exanple 90
ps) nmp f.,0 CFy

R CF,

Example 84a Example 84b
Examples 84a and Example 84b were prepared using a similar procedure
as for Examples 78a and 78b, but using 2-bromoethyl methyl ether instead of 2-
bromoethanol.
Electrospray MS [M+1]* 574.1 for Example 84a,
Electrospray MS [M+1]" 574.1 for Example 84b.

Example 85




Step 1: - 96- Compound 75 was prepared from Conpound 48 using a
procedure simlar to the preparation of Conpound 66 from Conpound 48. Step
2: MeHN CF3 0 CbzN cF3 Conpound 76 To a solution of the

di ast ereoneri ¢ Conmpound 75(0.10g. O.1&wml, lequiv) in 2.0nml of anhydrous
CH2Al 2 at O0C was added Et 3N (0.033ni, 0.24nmmol, 1.5equiv) and
4-chbrobutyryl chloride (0.017nml, O.17mmmol, 1.1lequiv). After 6 h, the

reaction m xture nch ith saturated N Cl sol ut nand di. | ed W th
Eronc. The IEXARBIGEsd48e zgt"l&waﬁ@r@%ear ARPIS AABISRBASMRice i < h
brine, giot@slire\ey f oufrld 68/ 56t anﬂ@bhﬂ@émhtééu@lr pehiopmbanol/6 as a
di astezﬁq I]EFI’I c_m, 5%9‘ 100% ectrospray Ms [Mrlr 742.2. Step3:

To a sdtatyuPray E%J d ¢0.12g, 0.16mmml, lequiv) in 1.0nmlof anhydrous
THF at RT was added NaH ( 60% ampiesB86a |ammEnanﬂdle®i6b, 0.010g, 0. 24mol,

1.5equiv). After 3 &, Hhe reaction mxture ywas Hjuenched with saturated NHACI.
solution and dilute th Et OAc. The Iayers separated and the organic

| ayer was washe nc brin dried , filtered and
concent r at ed to(ﬁg%‘e’ mpound 7$GF(O 10g, 8 trospr% MG uvil-Ir 706. 2.
Step 4: Exanp), ) ound 77 using a
M-85 On c@,g, but
tead®of a Prep plate. A

simlar procedure as for/-

purification used chr

di astereomeri c m xtur Exanpl es 90a and 90 ng, 32% was obtai ned: | ess
a (20ng, 25% Electrospray Ms [ Mrl] 572.1, nore

pol ar product Exanpl e Boémpld®8a 17% El ectrospExamfple 868] 572.1. -97-

e

ography on a Bi ot age 4

pol ar product Exanple

Step 1:
o PMB
YN
(]
HN CF;

CbzN~—/
Ty 0]/©\CF3

Compound 70

Compound 70 (1.14, 99%) was prepared from Compound 48 using a simitar
procedure as for Compound 63 but using para-methoxybenzyl chloride instead of
2-bromoethanol. Electrospray MS [M+1]" 770.2.

Step 2:

NaH, DMF

>—

Br

Compound 70

Compound 71

To a solution of Compound 70 (0.19g, 0.25mmol, 1equiv) in 1.0ml of
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 NH4Cli 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 71 (0.11g, 99%) Electrospray MS
[M+1]" 824.2.




Exanple 91 HN-N NN nt'| CF3 Step 1: Cbz, Ph N\ SO2 \-NECO F3c

To a solution of Conmpound 47 (1g, 1.73mmmol, lequiv) and

t osyl met hyl i socyani de (374ngy, 1.9mml, 1.lequiv) in anhydrous ethyl ene

gl ycol dinmethylether (11nl) at-30 C _g@s added anhydrous MeOH (0. 15nml)

foll owed by addition of potassiumterf-butoxide (426ng, 3.8mmol, 2.2equiv).
After stirring at -30Cto 10C for 7 h, the reaction m xture was passed
througgtegeél te. The celite pad was thoroughly washed with Et20. The filtrate
was C ated and the residug ?as purified on silica gel colum to afford
the titled Conmpound 78 (470 'g Step 2: NaN3, NH4ClL

D

CF,4

e CF,

Compound 72

Compound 72 (0.24g, 90%) was prepared from Compound 71 using a
similar procedure as for Examples 78a and 78b from Compounds 63. Electrospray
MS [M+1]" 690.1.

Step 4:

To a solutlon of Compound 72 (0.24g, 0.34mmol, 1equiv) in 5.0ml of CH3CN
and 1.7ml of water at 0°C was added ammonium cerium nitrate (0.79g, 1.4mmol,
4equiv). After 5 min the ice bath was removed and the reaction mixture was allowed
to stir at RT for 17 h. The reaction mixture was quenched with water and diluted
with EtOAc. The layers were separated and the organic layer was washed with
water (100ml x 2), dried over Na,SO,, filtered and concentrated to give a yeliow 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
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.

Examgle 87

Step 1:
o PwMB
YN
N 6]
Ho/\/ CF3

CbzN—, OT@ Compound 73
L
5 ' CF,

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



Cbz, Ph NNt..N \ N-NH Conmpound 78 DMF CF3 Compound 79 F3C A

sol ution of Conpound 78 (125.7ng, 0.21mmol, lequiv) and NH4Cl (68. 3ng,

1/ 28mmol , 6equiv) and NaN3 (69.2ng, 1.06nmol, 5equiv) in anhydrous DMF
(1.2ml) under N2 was heated at 115C owgrnight. The m xture was concentrated,
then acidified with HCL(6N, 10ml) and extracted with EtOAc (15nl x 3). The
conbi ned organi c solvent was dried over Na2SO4, filtered and evaporated in
vacuu The residue was purified on a silica gel colum to afford Conpound
79 (6751E0 2005 . - 08 Step 3 pyg

YN

/ 7/@ Compound 74

Compound 74 (0.16g, 96%) was prepared from Compound 73 using a
similar procedure as for Examples 78a and 78b from Compound 63. Electrospray
MS [M+1]" 680.1.

Step3:

Ex}amples 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
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)
Electrospray MS [M+1]" 570.1.

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
86a and 86b, but using 2-bromoethyl methy! ether instead of bromomethyi
cyclopropane. HPLC separation on 50mg of the diastereomeric mixture on a

"ChiraiCel 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
[M+1]" 574.3,



A sol ution of Compound 79 (65ng, 0.2103mmol, lequiv) in EtOH (1.5nml) was
treated with 10% Pd-C (107ng, O.1mmol, 1.equiv) and 1, 4-cycl ohexadi ene
(0.5mL, 5.29mB1, 50equiv). The m xture was heated at 85C for 10 min, then
passed through celite. The celite pad-38s washed with MeOH. The filtrate was
concentrated in vacuum and the residue was purified by silica gel colum to
afford Exanple 91 (1lng, 21% Electrospray Ms [ M1]4 500.1. Exanple 92 Step
1 Ph3PCH30MeCl KHMDS, Tol uene 0C dt@%?égéle ggen THF/ 10% aq. HCl (1:1 v/v)
Coz Phv' N O 0 Conpound 4y Fg:grgpoun
%N' 3
HN,

o CF,

(N-Me-D-glucamine),
HN

phe CF3

To a solution of Example 43b (0.68g, 1.32mmol, 1equiv) in DMF (7ml) at 0°C
was added NaH (60% in mineral oil, 0.105g, 2.64mmol, 2equiv) and the mixture was
stirred at 0°C for 15 min. Tetravbenzy! pyrophosphate (1.42g, 2.64mmol, 2equiv)
was added and the reaction mixture stirred at 0°C for 15 min, then warmed to 23°C
and stirred for 1 h. The reaction was quenched with saturated ag. NaHCO3; (100ml)
and extracted with EtOAc (100ml x 3). The combined organic layers were dried
(NazS0,), filtered and concentrated. The crude product purified by column
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
washed with MeOH. The resulting solution was concentrated in vacuo. The residue
was dissolved in EtOAc (100ml) and extracted with water (100ml) and the aqueous
layer was lyophilized to give the desired product Example 89 as N-Me-D-glucamine
salt (0.22g, 21% over two steps).

Example 90
MeHN
Step 1:
CF3

CFy Compound 75




F30

Compound 80 (72% vyield) was prepared by simlar procedure as for
Conmpound 23 using Conpound 47 in place of Conpound 3. Step 2: Cbz, Ph N

Conpound 80 O Il CO2Et (Et0)2-P-, C1 'CO2El1 Conpound 81 LiHMDS, THF

-96-

Compound 75 was prepared from Compound 48 using a procedure similar
to the preparation of Compound 66 from Compound 48.

Step 2:
0 cl
MC' /\/y
cl

Et;N, CH,Cl,

Compound 75

Compound 76

To a solution of the diastereomeric Compound 75 (0.10g, 0.16mmol, 1equiv)
in 2.0ml of anhydrous CH,Cl, at 0°C was added Et3N (0.033ml, 0.24mmol, 1.5equiv)
and 4-chlorobutyrylchloride (0.017ml, 0.17mmol, 1.1equiv). After 6 h, the reaction
mixture was quenched with saturated NH,Cl solution and diluted with EtOAc. The
layers were separated and the organic layer was washed once with brine, dried over
Na,S0,, filtered and concentrated to give Compound 76 as a diastereomeric
mixture (0.12g, 100%) Electrospray MS [M+1]* 742.2.

Stepa:
MeHN
o
S .
NaH, THF
Compound 76 = Ocban—t o
e CF3

Compound 77

To a solution of Compound 76 (0.12g, 0.16mmol, 1equiv) in 1.0ml of
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 saturate
NH,Cl solution and diluted with EtOAc. The layers were separated and the organic
Jayer was washed once with brine, dried over Na;SQ,, filtered and concentrated to
give Compound 77 (0.10g, 88%) Electrospray MS [M+1]" 706.2.

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

-chromatography on a Biotage instead of a Prep plate. A diastereomeric mixture of

Examples 90a and 90b (26mg, 32%)was obtained: less polar product Example
90a (20mg, 25%) Electrospray MS [M+1]" 572.1, more polar product Example 90b
(14mg, 17%) Electrospray MS [M+1]" 572.1.



F3c To a solution of triethyl 2-chloro-2-phophonoacetate0. 34mmol ,

1. 05equi v) in anhydrous THF (1.5ml) at -78C, was added dropw se of Li HVDS
(0.35nl, 0.35mmol, 1.1lequiv, 1N solution in THF). The solution was stirred
for 20 min before a solution of Conpowid 80 (192ngy, 0.32mmol, lequiv)-in
dry TI-1F (1nl) -99- was cannulated in. It was stirred at -78C for 2 h
then quenched with saturated NHAC1 aqueous solution, and extracted with

Et 20. The organic |ayer was dried pyg , filtered and concentrated to
give the crude product which was,g silica get colum to give
Compound 81 (127ngy, 57% . Step 3 To a solution of Conpound 81

(127ng, O0.18mmol, 1.0equiv) in E 1ml) was added H2NNH2 (3514 1. 1mol,
6equiv). It was stirred for 3 h and then cdéfeentrated i n vacuum The crude
product was retaken up into EtOH(3nl) andtreated with 10% Pd/ C (40ng,

0. 036mmmol , 0. 2equiv) and hydrogerat ed ov ht. The catal yst was filtered
of f and washed with tvieOH Thels vas~sgpcentrated to give the crude
resi due which was purified on ica gel] columi to afford | ess polar isoner
Exanmpl e 92a (14.2nmgy, 15%, E ospray M5 [ M+11+514.1; and nore pol ar

i soner M@)e 92b (28.1ng, 30%, Electrospray M5 [ M+l] +514. 1 Exanpl e 93

Step 1: nmpound 80 EEC, HOOBt semi carbagjgde-HC DI EA, CH2O 2
Ph_ N
Do
e

“Nz=C

O
Compound 47 Compound 78
{BuOK, DME, MeOH
CF,
FaC

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 (0.15m!) 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
thoroughly washed with Et;0. The filtrate was concentrated and the residue was
purified on silica gel column to afford the titled Compound 78 (470rhg, 46%).

Step 2:

Cbz\

Ph, N Nxn
N -NH

NaN3, NH,C \ N
Compound 78 ——— O Compound 79
DMF
CF,
FaC

A solution of Compound 78 (125.7mg, 0.21mmol, 1equiv) and NH,CI
(68.3mg, 1/28mmol, 6equiv) and NaN; (68.2mg, 1.06mmol, 5equiv) in anhydrous
DMF (1.2ml) under N, was heated at 115°C overnight. The mixture was
concentrated, then acidified with HCI (6N, 10ml) and extracted with EtOAc (15ml x
3). The combined organic solvent was dried over Na;SQ,, filtered and evaporated
in vacuum. The residue was purified on a silica gel column to afford Compound 79
(67mg, 50%).



Compound 80 (0.74g, 1.25mmol, lequiv), was dissolved in t-BuOH (20nl) and
2-met hyl - 2-but adi ene (7nml). To this solution was added a fresh sol ution of
NaCl102 (1.13g, 12.5mol, 10equiv.) in 20% (v/w) agq. NaH2PO4 sol ution. The
reaction mxture was stirred at RT forgg h. It was then diluted with Et0Ac
(200m) and the organic | ayer was separated, dried (Na2SO4), filtered and
concentrated to give the crude Conpound 82 which was used in the next
reacti@n wi,t hout further purification. -100- Step 2: Conpound 82 EDC,
HOOBt rbazi de- HCl DI EA, CH2dO 2 To a solution of the

di ast er eonerA soldtonmfrClofpothB39 (6 Smigd S 3miedul equiv NinZEIQH ¢1 . Santhywdisous

(0. 21" ettt ST (R g b s, S endid JaT 4y e HERapiehraBh by ™

1. . 1rmBl29r8emlj 50equnyl $keindaturazvatehbyiddatt8 590 fie 100mOY 2gen @adSedol |

1. 2equ f t by TLC

L 2oty il 5, i B e SRR B T RARESRASE Y, T5C,
1. 2equcomcmsamdded/awimand tUayesnduaevase{anmﬁnmbynsﬂmargaelmﬁ.qunémarﬁf@njdvm th
sat ur aggd The | ayers were separated
and the o"ﬁ'r%q? g@,lg \%ggy")\;\aé]/agfﬁ\géé Wﬁﬁa?@? land bri ne, dried over
Na2SO4, filtered and concentrat ed toﬁiﬂéﬂm’&ﬂ%r ange oil. Purification by
chromat ography on a Biotage eluting w Ch t he sol vent gradient 50%

Et OAc/ hexane to 80% Et OAc/ hexané th OAC to 5% MeOH Et 0Ac gave Conpound 83
as a diastereoneric mxture (0.19¢ING4%) El ectrospray M5 [ Mrlr 667.07. Step
3. A solution of Conpound 83 (0.17g,c#, 26mmmol, lequiv) in 8nml of

2. 0M NaOH sol ution was heated to re After 15 h, the m xture was
allowed to cool to R and was neuppal i zed wi 1 OMHCl to pl-16. The
aqueous solution was diluted w th ELBACCand z iyers wer e separ at ed. The
organi c | ayer was washed once , |dried SVar Na2SO4, filtered and
concentrated to give a yellow oi 0.16g). Purification by chromatography

on a Bj e eluting with 3% MeOH Et 0Ac gave Conpound 84 as a
di aste ic mxture (0.12g. 71% Electrospray Ms [mtir 649.2. -101-
Step 4. '
Cbz
Ph3PCH3OMeCI Ph N
KHMDS, Toluene
0°C to r.t.

_ then
Compound 47 t14£/109, aq. HCI
(1:1 v/v) Compound 80

Compound 80 (72% yield) was prepared by similar procedure as for
Compound 23 using Compound 47 in place of Compound 3.

Step 2:
%cazst
u cozEt
(EtO),-
Compound 80 Compound 81
LIHMDS, THF

To a solution of triethyl 2-chloro-2-phophonoacetate (73ul, 0.34mmol,
1.05equiv) in anhydrous THF (1.5ml) at -78°C, was added dropwise of LiIHMDS
(0.35ml, 0.35mmol, 1.1equiv, 1N solution in THF). The solution was stirred for 20
min before a solution of Compound 80 (192mg, 0.32mmol, 1equiv).in dry THF (1ml)




Less pol ar product Exanple 93a and nore pol ar product Exanple 93b (32ng and
44ny, total 88% for both isonmers) were prepared from Conpound 84 using
a.simlar procedure as for preparing Exanples 79a and 79b from Conpound 65,
but purification used chromat ography ef9a Bi otage instead of a Prep plate.
El ectrospray M5 [ M+r11+ 515.3 for Exanple 93a. Electrospray M5 [ Mtl]4 515.3
for Exanple 93b. Exanple 94 Step 1: F3c To a solution of

Co C
added oNEREDRUHBRR: ﬂ%&még%*“ Tivs oo eBenthed M sftlrard o) e
sol ut i oNHa&4 aqueoue@ohmonlamdtaxtr’a@m wrthﬁlz(m ﬁ'heﬁm[lg@@uslawrkxlamdrm/eveme

d d 85
c1 0o PRARYS! ARLENSHBRRUER LR RLALUE Bl ek GEEaApTRP LG 85
4equi v) snlzﬁagﬁhy@llwmustmej@mmmchm(‘v%bngvxég%édded dr opwi se oxal yl
chlori dge( 067ml, 0.78mmol, 2equiv). The solution was stirred for 15 mn

before @ tion of Conp ound 85 (236 0. 387mmo1l, 1lequi v% in dry CH2C 2
(1ml) was  cahfua Boiono! Gampeunek 81 (147 g, 038mmebA. Gequiv indatE3AMID. 37n,

2. 71mm4/vas7a%‘al'é'd"l)izNRH2§99EId1dﬁﬁMl %cluN)t af w%%'s"tﬁr'e@lg'o?@hé%@tﬁ@ﬁ 30 mn, the
cool ing bath was renoved and the reac

I ONn was
quencheaowqrﬁraéa@maﬁﬁwmm e GgeRredusl Wﬁﬁéﬁwﬁﬁw%wgﬂ? képg(%bﬁ\%—&ﬂ 2.
The OrgﬁféatédWMI@HO%?dE‘CI(an'@V@rOMJﬁ%{ deé@q@vpdn@m@dﬁmmbw\@dnrgmgl ve

gge( gzgﬂﬁ pr ga,}qst was ulteredwaﬁ aﬁgrv\'/cf:sl hed wxh ?Vllleld)'c' ee f:i%r(:)alte WaS co wnlrawgpound
to give the crude residue which was purified on silica gel column to afford less polar
isomer Es(ample 92a (14.2mg, 15°/o). Electrospray MS [M+1]"514.1; and more polar
isomer Example 92b (28.1mg, 30%), Electrospray MS [M+1]*514.1

Example 93

CF4y
Step 1:
HOOC

CF4
H
Compound 80 M—— CbzN
semicarbazide-HCl o, -0 CFs
DIEA, CH,Cly '
Compound 82

Compound 80 (0.74g, 1.25mmol, 1equiv), was dissolved in t-BuOH (20ml)
and 2-methyl-2-butadiene (7ml). To this solution was added a fresh solution of
NaClO; (1.13g, 12.5mmol, 10equiv.) in 20% (v/w) aq. NaH,PO, solution. The
reaction mixture was stirred at RT for 2 h. 1t was then diluted with EtOAc (200ml)
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.



Step 3: To a solution of Conpound 86 (1.0equiv) in EtOH (3nl) was
added 10% Pd/ C (0. 4equiv) and the m xture hydrogenated overnight in a H2
bal | oon atnosphere. The catalyst was filtered off and washed with MeOH The
filtrate was concentrated to give the1%bgde resi due which was purified on
silica gel colum to affordl ess polar T'soner Exanple 94a (24ng, 22%,

El ectrospray Ms [ Mt1l]4 474.1; and nore pol ar isoner Exanple 94b (32ng, 29%,
El ect rospr M5 [ Mrlr 474.1 Exanple 95 OH To a solution of Exanple
94a (1 .033mmol, lequiv) in anhydrous EtOH (1nl) was added

hydr oxyl am ne hydrochl ori de salt (18 0. 26mmopl , 7.7equiv), and NaOAc (5ng,
0.061mmol, 1.8equiv). The reaction m X %F'H 5 stirred at RT overnight, then
concentrated to dryness The residue s retaken up mnﬁg?EtZO and washed

W th saturat C% ﬁqq_ggys,os_,gj ution. The ofganic |aygrs were dried over
MOSO4, filt 8 vacuum rude duct was purified
on silica gel coI um to a?ef'"écr”’d’a?:‘i( Ml e 95 CvPVmy., 289 NEhe {rospray M5 [ Mklr
489.1 Exanple 96 OH ﬁo&ﬂ?ﬁhe 96 (13ny, & as prepared by simlar
procedure as for Exanple 95 but using Exanpl ib i n pCasmepolind@3dpl e 94a.

El ectrospray M5 [ M+l] 489.1. -103- Step ™—F3c To a sol ution of

%gygdé'egyﬁ&%%‘?‘e&'%“ e ISR éorgﬁ%wdﬁﬂw?%‘%t T dedlivy 75C
pent and) 2 Mmhel appydrpyh GidzCle @t PrTeWaétseqyéd@B’rﬁ ded DIEAH. bImhL68mIeR!. f aded
avay. I 28Q5vEEEI0A g, A firmes Rogany :ah§@abs¢§/1102 b e CRSTABHAC F{) 244D,

0.41 d THF 1m t d at
28C b 1895 Tl inglh 2ade ! ﬁ%%nrﬁ?arrazg%\% Bt Rierdb QhbaaiBtumal  on and
ext r actieRequitryy AREO3 hTrhhe sta;mng carbyaicverrid dak grtesastr bW BOHexaNer ed and

and tr EAPEE 1P Ehd & oSERaR et o HIER) oBREy L PR E | Py R

over ni g¥as adged| Aftrr %qae@uﬂwevmantldp rojxtuse vras quenizhgsh with satwiated was

purifi eghi980%isoltrighd eRlEEWHR ERDIAY. dTROTRRIE de?d sehaPated atitithe Step 2
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,
54%) Electrospray MS [M+1]* 667.07. '
Step 3:

CFy

Compound 83 2M NaOH

CF3

Compound 84

A solution of Compound 83 (0.17g, 0.26mmol, 1équiv) in 8m! of 2.0M NaOH
solution was heated to reflux. After 15 h, the mixture was allowed to cool to RT and
was neutralized with 1.0M HCI 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;S 0O, filtered and concentrated to give a yellow oil (0.16g).
Purification by chromatography on a Biotage eluting with 3% MeOH/EtOACc gave
Compound 84 as a diastereomeric mixture (0.12g, 71%) Electrospray MS [M+1]"
649.2.



Compound 88a and Conpound 88b were prepared using a simlar procedure as for
Exanpl es 94a and 94b usi ng Conpound 87 instead of Conpound 86. Separation by
chiral HPLC col um afforded Conpound 88a (13ng, 18%, and Conpound 88b

(10ny, 14% . -104- Step 3: F3c -101-Exampl e 97a (9. 7nmg, 71% was
prepared using simlar procedure as for Exanple 95 using Conpound 88a in
pl ace of Exanple 94a. Electrospray Ms [ M+t1] 505.1 Step 4: F3c

Exanpl e%%? (10 7nmy, 10099 was prepared using simlar procedure as for
Exanpl e i ng Conmpound 88b in place of Exanple 94a. El ectrospray M
[ MF1] 4505. 1 Erssplotargsodndt Examgle 93a and more polar product Example 93b

(32mg and 44mg, total 88% for both isomers) were prepared from Compound 84
using asimilar procedure as for preparing Examples 79a and 79b from Compound
65, but purification used chromatography on a Biotage instead of a Prep plate.
Electrospray MS [M+1]* 515.3 for Example 93a.
Electrospray MS [M+1]* 515.3 for Example 93b.

Example 94
(@]
2

CF,
0
e \I/CLCF3
Step 1:
\
MeMgBr, THF Compound 85

Compound80 ————

To a solution of Compound 80 (550mg, 0.98mmol, 1equiv) in anhydrous
THF (6ml) at -10°C, was added dropwise CH3MgBr (1.24ml, 3.7mmol, 4equiv, 3.0M
solution in Et,0). The solution was stirred at -10°C to 10°C for 30 min. Aqueous
work-up gave the crude product which was purified on silica gel column to afford
Compound 85 (236mg, 42%).

Step 2:
Cbz‘
\ o
O
(COCl),, DMSO
Compound 8 — Compound 86
CH,Cl,, Et3N CFs
FaC

To a solution of DMSO (0.11ml, 1.55mmol, 4equiv) in anhydrous CH,Cl,
(5mi) 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 CH,Cl; (1mi) was cannulated in. It was stirred at -78°C



To Exanple 13 (340ng, 0.76mmol) in 1ml tol uene was added Pd2(dba)3 (27.8 ng,
0.03mmol ), BINAP (37.8 ng, 0.06mmvol), 2-bronopyridine (73111, 0.76mmol) and
NaQt Bu (102ng, 1.065nmol). The m xture was concentrated in vacua and the
flask filled with N2. The process was g_peat ed once. The dark-brown sol ution
was heated at 90C for 16h. It was cooil to 23C and quenched with 2ml pH7
buffer. The solution was extracted with EtOAc (10nl x 2). The organic |ayers
were dried over Na2SO4 and concentrated. HPLC separation give Exanple 98,
El ect r dept &y thad kN (G372, 2. dichrEslaidpluivy JasEadded ds:mvayelv&f[amsmm@an 1.

-S|1(r315l arE? ; Oced’g@ﬂuﬁ,{)ﬂ'@&o“nﬁ%h was re } éﬁg]tﬂg ré&ctidi whah Pt@
pyri m |ne I'n place o
2- br omﬁbﬁr ltvarequenched mgtgragtumq Nm%l SRYeQUs BRltSIN: andlextmNTwthH CN So\
F3c CH2Cl,. The organic layer was dried over MgSQy, filtered and concentrated to give
the crude product, which was purified by silica gel column to give Compound 86
(140mg, 60%).
Step 3:
To a solution of Compound 86 (1.0equiv) in EtOH (3ml) was added 10%
Pd/C (0.4equiv) and the mixture hydrogenated overnight in a Hz balloon
atmosphere. The catalyst was filtered off and washed with MeOH. The fiitrate was
concentrated to give the crude residue which was purified on silica gel column to
affordless polar isomer Example 94a (24mg, 22%), Electrospray MS [M+1]" 474.1;
and more polar isomer Example 94b (32mg, 29%), Electrospray MS [M+1]* 474.1

Example 95

CF4

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 EfQO.
and washed with saturated NaHCO3 aqueous solution. The organic layers were
dried over MgSO4, filtered and concentrated in vacuum. The crude product was
purified on silica gel column to afford Example 95 (12mg, 74%), Electrospray MS
(M+1]" 489.1

_EX%M
H

f
~N

CF,

HN
i CF,

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.



Exanpl e 101 was prepared using a simlar procedure to Exanple 98, using
2-chl oro- 3-cyanopyridine in place of 2-bronopyridine. Electrospray M5 [ M+l]

5491 Exanple 102 \N O F30 Step 1: Cbz0O PhvliCl NH2 1) < 3CONCO NH
Nti 2) K2CO3 CF3 -103-
Example 97

v~ i Compound 87
Compound 47 OEt ,1BuLi
2) HC! 10% agq. CF;
THF

FaC
To a solution of ethyl vinylether (0.5ml, 4.83mmol, 12equiv) in anhydrous
THF (6ml) at -78°C, was added dropwise tBulLi (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
1.5 h then was quenched with saturated NH,4Cl agueous 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

87 (100mg, 39%).
Step 2:
o o
Pd/C, EtOH
Compound 87 —————— E E

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
Compound 86. Separation by chiral HPLC column afforded Compound 88a
(13mg, 18%), and Compound 88b (10mg, 14%).



MeOHConmpound 88 F3c To Compound 85 (429ny, 0.704mmol) in CH2C12(3.5m)
at 0C was added Cl 3CONCO (100ni, O.844mmol) dropw se. The sol uti on was
stirred at OC for 2 h. The solvent was then renoved and the residue was

di ssolved in MeOH (4nml) and H20 (1ml) 4442CC3( 1My) was added and the
suspension was stirred for 14 h. The mxture was then diluted with 3nml of
wat er, concentrated to renove MeOH. The residue was extracted with EtO0Ac
(10nt 3) ., The conbined organic | ayers were -106- concentrated and passed

t hr oug t rt silica gel columm to give product Conpound 88 (420ng, 919%.
Step 2: Ph1(0Ac)2 Rh(QAc)2 MyO Conpound igCConpound 89 To Conpound
88 (290ng, 0.446mmol) in CH2C12(3nl) was adagd c)2 (131ny, 0.625nmmmol),
Rh2(0Ac)4 (12.9ng, 0.022mmol) and MO ( 26. 4 | ). The suspensi on was

heated at 40C for 16 h then cooled to 23C @Iite (0.5g) was added and the
suspension was stirred for 5 MN@HHMe mi xture was filtered and washed with
Et OAC. The conbig¥shdurdtgsat € was—concent r at §
on silica gel to give Conmpoundhd@, Efy, 317 p% 3:

transferred to a Parr shaker using 5mlEt OH Y}10%Pd-TC ( ER3mpie®Mg) was added
and t he suspension was hydrogenated at 4 overni ght. The reaction m xture

was filtered.and concentrated, The residue s, separ.ated using HPLC on OD
col urm el ut WPEP 979 (bﬁ/ﬂ‘ﬂe&h%é“f% Rficpare Sf%g‘ﬂ?@," pl"‘é%%d%glaér X somer

Exanpl Exdiaple & estne Soniyoliddk ikl pladd of Bt ST 840 Eascticepisy Mxanpl e
102b, %Qlt]%g%p{ ay MS [Nnﬁi:‘[(]). 517. 1'. pExarng)l e 1035[% HNANH CCF3

Step 4:
. OH
OH

d and purified by chronmatography
Compound 89

N
O ) .
Example 83b H,NOHHCI
NaOAc, EtOH CF;3 Example 97b
FsC

- Example 97b (10.7mg, 100%) was prepared using similar procedure as for
Example 95 using Compound 88b in place of Example 94a. Electrospray MS
[M+1]7505.1

Example 98 and Examplie 99
7\

Ph\l‘-lN " BHHN =
\\é} @ \\E}N/ N
FaC Example 98 FaC Example 99
To Example 13 (340mg, 0.76mmol) in 1ml toluene was added Pdy(dba)s
(27.8 mg, 0.03mmot), BINAP (37.8 mg, 0.06mmol), 2-bromopyridine (73pl,
0.76mmol) and NaOfBu (102mg, 1.065mmol). The mixture was concentrated in
“vacuo and the flask filled with No. The process was repeated once. The dark-brown
solution was heated at 90°C for 16h. It was cooled to 23°C and quenched with 2ml
pH7 buffer. The solution was extracted with EtOAc (10ml x 2). The organic layers

were dried over Na,S0O, and concentrated. HPLC separation give Example 98,
Electrospray MS M+1]* 524.1; and Example 99, Electrospray MS [M+1]" 601.1.




Step 1: CO2CH3 CF3 To a m xture of nethyl

di et hyl phosphonoacetate (9.5mL, 51.77mmvol, 3equiv) in dry THF (100nil) at OC
under N2 was added NaH (60% in mneral oil, 1.24g, 51.77nml, 3equiv.). After
being stirred at OC for 15 mn, a sol i{gmn of Conpound 3 (10g, 17.26mmol,
lequiv) in THF (250nl) was added. The m xture was warnmed to 23C and stirred
for 1 h and then quenched with saturated aq. NaHCO3 solution -107-
(100mL). The m xture was extracted 'thl t1 c (loom x 3). The conbined
organic layers were dried (MgSOH4) Wd. The crude product was
purified by colum chromatography OVs iNi§ age (4:1, hexane: Et0Ac then 1:1,
hexane: Et 0OAc) to afford the Compound 99(8.>88g. 86%, Electrospray M [ Mtlr
596.1. Step 2: COR2CH3 CF3 Compound 80 C!Q;.I}?NCFS Compound 91

Compound 91 was prepared from Conpouyad 90 using the procedure simlar to
the preparation of Conpound 44 @"m nd 42. The crude Conpound 91 was
used in the next reaction wthout ’iald her purification. Step 3: HO LIBH4

Compound 91 CbzHN _
Example 100 was prepared using a similar procedure to Example 98, using

2-bromopyrimidine in place of 2-bromopyridine. Electrospray MS [M+1]* 525.1.
Example 101
PhHN
R HenH CN

\
o) NS N

FiC
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.
Example 102
PHAN '8
N NG
e} H
—b’CF3
FiC
Step 1:
Cbz 0
Ph. N o<
\
0
1) CLCONCO
Compound 85 2 KCO
2C0a CF
MeOH ®  Compound 88
FsC

To Compound 85 (429mg, 0.704mmol) in CH2Cl, (3.5ml) at 0°C was added
- 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
H20 (1ml). K2COgs( 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



CF3 Conpound 92 To a solution of Conpound 91(8.8g. 14.73mml, lequiv.)
in dry THF (150m) was added L1BH4 (0.58g, 26.51mmol, 1.8 equiv.) and the
reaction mixture was stirred at OC for two h. The reaction mxture was
cooled to OC over an ice bath and quen ed with saturated NaHCO3 (50nml). The
reaction mxture was extracted with Et'0AC (3x100 ml). The conbined organic

| ayers were dried (Na2SO™4), filtered and concentrated to give crude Conpound
92 (8.2g), Electrospray Ms [ Mt1lr 570. 1, WhICh was used in the next reaction
Wit houtCQ'lﬁeﬂH@Ite%aﬂF’fﬁ%éﬁﬂd roughed short silagraelcaipine gve PESUR NaoCc1=CF3

Conmpoungdofipound 88T@2anmiplotepn of Conpound 92 (8. 29 14 4mol , 1. 0equiv.)
in Et Ox 5 50nl) at” 0C was added sa-tUfated aq. NaHCCB (150nl) and the

reacti ture was stirred for 10 mn at 0C. NaBr (1.5g, 14.4mol,
0.0lequiv.) was added to the reaction m/é foll owed by TEMPO (0.02259,
0.144mml, 0.1 equiv), and bleach (5.259 F 20.4nﬂ, 14. 4nmol

1. Oequi v. ) The reaction mxturep §t|r|\ 015 mn at OC. The reaction
was nonitored by TLC in 1:2 Et 0AGn &)zex h indicted presence of
starting material. Addj *,9@@,] Bg\la(!!@‘ﬂ_m added to the -108- reaction
m xture and was stirred '

15 mn at 0OC n guenched with
sat urat ed Na2S202 (20ml) The reaction ﬁh&ture %@P&%‘Eﬁ%t ed with Et OAC
150mL 3 | filt d
bna concent 1 SPriBBndes PRORALT0. 4§)§ndﬁ89qg§3'qrm'ﬁ%’ﬂ”&”a%4%@ |h the next
react i o?hlé@Aﬁwaﬂmg Hb62pmmal), d&bz(@nhc)sf@o mg, @%ﬂm@MMgﬁnpound 93
CF3 CO f‘Ommol) ’f‘h@‘sﬁ%@%ﬁ?ﬁh \@érﬁeﬂféd gﬁ.ﬁ@f{b fdr16-ATRER cdolRfty V- ) and

HVPA ( reactl on m xture was cooI ed to

23C and2 n@ﬁ!@@ (\Qi 591) Was éﬁdeémtheﬁ\’épﬁ@étﬁﬂ was itigedfer vaBinext féct ed with
Et 20 ( lzﬁ&mreméé filtdreel sedaieddavieRBtOACRYEhE caerﬁtﬁnda Pfﬁﬁlat@\wés ( MySOH4) ,

o e hend <ROPSRA i bl S SRS UG) Sl oRY EBhiBuna a9
(60mg, 31%).
Step 3:

Compound 89 transferred to a Parr shaker using Sml EtOH. 10%Pd-C

(10%, 60mg) was added and the suspension was hydrogenated at 40psi overnight.
The reaction mixture was filtered and concentrated. The residue was separated
using HPLC on OD column eluted with 1:9 IPA/hexane to give two isomers, less
polar isomer Example 102a, Electrospray MS [M+1]" 517.1 and more polar isomer
Example 102b, Electrospray MS [M+1]* 517.1.

Example 103
O

X

HN” “NH  CF,

HN_ ) o
e

Ph CF,
Step 1:
CO,CHj3 CF,4
(OEt),P(O)CH,CO,CH3
Compound 3 CFj
NaH, THF

Compound 90

To a mixture of methyl diethylphosphonoacetate (9.5ml, 51.77mmol, 3equiv)
in dry THF (100ml) at 0°C under N, was added NaH (60% in mineral oil, 1.24g,
51.77ml, 3equiv.). After being stirred at 0°C for 15 min, a solution of Compound 3
(10g, 17.26mmol, 1equiv) in THF (250ml) was added. The mixture was warmed to
23°C and stirred for 1 h and then quenched with saturated ag. NaHCO; solution



to afford Conpound 94(3.8g. 40% over three steps), Electrospray M [ M1]*
550.1. Step 5: 1. BH2. SMe2, H202, NaOH CbzN Conpound 94
CF3 2. (C0Cl1l)2, DMSO, Et3N Conpound 95 Conmpound 95 was prepared from
Compound 94 using the procedure simlar s t he preparation of Conpound 47
from Conpound 45. El ectrospray M5 Emvit®7566. 1. 20 St ep 6: Conmpound
95 was converted tol ess polar isoner Exanple 103a, El ectrospray MS [ M+lr
502.1, andnore polar isonmer Exanple 103b, Electrospray M5 [ Mtl] 502.1, using
t he procEddnal).skhe imixture waseexiraspad withdrtQAc 600l e 33 3Thamontbineg losgadib from

Corrpound,ai,grs %g@(&ﬁé’cjj tMb%b,) GndMitdred. THE%rudk PPoduct Wd/Barifidd by coiurtn
chromatography over Biotage (4:1, hexane:EtOAc then 1:1, hexane:EtOAc) to afford
the Compound 90 (8.88g, 86%), Electrospray MS [M+1]" 596.1.

Step 2:
CO,CH; CFy

: PtO,, Hy ,
Compound 90 - CbzHN-/, o CF4

Compound 91
Compound 91 was prepared from Compound 90 using the procedure
similar to the preparation of Compound 44 from Compound 42. The crude
Compound 91 was used in the next reaction without further purification.

Step 3:
HO
CF,

LiBH,
Compound 91 CbzHN-/ o

CF,

- Compound 92
To a solution of Compound 91 (8.8g, 14.73mmol, tequiv.) 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
bath and quenched with saturated NaHCOj3 (50ml). The reaction mixture was
extracted with EtOAc (3x100 ml). The combined organic layers were dried -
(NazS0O,), filtered and concentrated to give crude Compound 92 (8.2g),
Electrospray MS [M+1]" §70.1, which was used in the next reaction without further

purification.
Step 4:
_ CF3
TEMPO
Compound 92
P NaOC) CF,
Compound 93

To a solution of Compound 92 (8.2g, 14.4mmol, 1.0equiv.) in EtOAc (150ml)
at 0°C was added saturated aq. NaHCO, (150ml) and the reaction mixture was
stirred for 10 min at 0°C. NaBr (1.5g, 14.4mmol, 0.01equiv.) was added to the
reaction mixture, followed by TEMPO (0.0225g, 0.144mmol, 0.1 equiv), and bleach
(5.25% in H;0, 20.4ml, 14.4mmol, 1.0equiv.). The reaction mixture was stirred for
15 min at 0°C. The reaction was monitored by TLC in 1:2 EtOAc / hexane which
indicted presence of starting material. Additional NaOCl (2ml) was added to the



Compound 96 was prepared from Conpound 1 using the procedure simlar to the
preparation of Conpound 3 from Conpound 1. Electrospray Ms [M1:1]+ 566.1
for the Conpound 106. Step 2: Conmpound 96 was converted to a m xture
of Exanpl e 104a and Exanple 104b using the procedure simlar to the
preparation of Exanples 43a and 44b fro 8Corrpound 2. The m xture of two

i sonmers was separated on HPLC "Chiral Pak AD col um" using (5:95, |PA hexane)
to afford pure | ess polar isomer Exanple 104a, Electrospray Ms [ Md--1]+ 502.1
and nor ergastian mistureraritkeas| stirb@iior 16| rairt al0R 6% and M itwas goenahed with

Ex | i e { 01} 4 h

ot opar at {aRAipE A ASETIB0RNP RS TRALIN bR Hos' SRR BOAG] 150mif 17

pl ace of 3xnTbéicaniinedorganicdayirewvegre)dried evar(bigHQs). Neredand 504. 1.

Ex | P

To6aPxarsl S gaE af K8 B C oI hd O R Bt e I g e R P e

Me2S 3. \witheydfrthep purifigation.
Step 4:

CFj
HMPA

Compound 93 CF3

Ccmpound 94

A mixture of Compound 93 (8g, 14.1mmol, 1.0equiv.) and HMPA (50ml) was
heated at 170°C for two h. The reaction mixture was cooled to 23°C and quenched
with water (50ml). The reaction mixture was extracted with EtO (150ml x 3). The
combined organic layers were dried over (MgSQ,), filtered and concentrated. The
crude product purified by column chromatography over Biotage (7:3, hexane:EtOAc)
to afford Compound 94 (3.8g, 40% over three steps), Electrospray MS [M+1]"
550.1.

Step 5:
o) CF3

1. BHz.SMEz, H202, NaOH
Compound 94 CbzN-Z.,.0 CFs

2. (COCI),, DMSO, Et;N

Compound 95
Compound 95 was prepared from Compound 94 using the procedure
similar to the preparation-of Compound 47 from Compound 45. Electrospray MS
[M+1]" 566.1. _
20 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

0
N~NH
HN




To a solution of ethyl vinyl ether (2.51nl, 26.1mmol) in THF (50nl) at -78C
under N2, t-BuLi (6.6nl, 11.2mmmol, 1.7Min pentane) was added. The m xture
was warmed to OC and stirred until the color of the solution turned pale
yellow. The m xture was then re-cool edh&% 78C and a solution of Conpound
47(2.16g, 3.73mol) in THF (20nl) was ed. The m xture was stirred at -78C
for 1 h before quenched with saturated NaHCO3 sol ution. Water and Et20 were
added to the m xture. Layers Were separated and the aqueous | ayer was
extract &etMth Et 20 (200nl x 2). The conbined organic |ayers were dried

(K2C33. Na2sO™4) and fi |t ered. ISEVMRSAHE wer rermved [ vacuumto give an

al cohol as yell ow % The a{ coholg °gas di in 212 (20m.) and ozone
was bubbl ed” t hr ougfRBOYBAGt Fromar—78C Uy " e col or persi sted.
(CH3)2S (2. 7nml, 37.3mmol) wasF aﬁarthe somyr ned to RT.

Sol vents were renoved in vacuum purifi .‘ N by col urm hr omat ogr aphy
[ CH2C12] gave an ester as colorlesg, oil. The steﬁiommm 98 ved in EtOH

20l d t al t of P 0% o b

Xt ur e was StRBRtng 98 MR POt Gohiousd sims B FEtie Smidt . o
was fil tcetlmdpltdmmagdan af Camnpbund|i frema@ongmdwedht s BlecteospnayW8 [M* facuum t o
give a )%Fbolr{o‘ﬁ ﬁm%é)n by col umm chr omat ogr aphy [ hexane- Et OAc,

4:1(vlv gave ‘colorless oil. Step 2: Conmpound 97 was
di ssol v&tep &: CHBO—I (10rrfL) and ammoni a was bubbl ed through the solution for

30 mn. The r t ed in
Vacuum to i SOrBERNRSs d! CifeRbd T YRl ERA ﬁ*%???a X ERtenes !
[ hexanel pégmm pr@eﬂuwﬁvm;qr tgéky@pméarraéga Eptam ageﬂéﬂbm

106a (1l¥émpseundl2d. ThevhixtaeldTand iSdhmets mers@pameﬂ Mhlﬂ-lPEC4'th|ﬂalPQOND nuous

el ution fhe s nt s nof e i _nor

Exanpl o CoMEH (4908 SeEarh TaeiAT e ord anieks PRt FynREE KR ple 1P35g0 1
Exanpl e El@trospray MS Td+4]’s502.1 iaod mbre polavjiscrpst Examplé¢ 10db, Gledraspray i n

t ol uenejﬂgm)ﬂft 503 qunder N2, ARCH3) 3(0. 1rrfL 0.20mmol, 2.0Min toluene) was
added. UTe Was allowed to stir at RT for 20 mn. and a sol ution of
Conpound 97 (20ng, 0.040mmol) in tExamnle(jﬂsn) was added. The mixture was
heated at 60C overni ght and was cqg| %2d to RT. EtOAc was added and the

m xture was quenched with sat yrat ed\got asggum sodiumtartarate solution.
The | ayers were separated and t ous Fayer was extracted with EtOAc
(100nmL x 2). The conbi ned organilc | ayers dried (MgSO4) and filtered.
Sol vents were renoved in vacuuM J: i |on by col unm chromat ogr aphy
[ hexane- Et 0Ac, 2:1 (v/v)] gave mXarmple fg, 56% as colorless oil.

El ectrospray M5 [ M+1l] =531. Exanple 108 ' CF3 RN Exanpl e 108a and

Exanpl e 108? EARIRpRY 05 0hed 5ré Q?e@ﬁ@ﬁmdnﬂ?odh?d 59 dshﬁg tHeopRstataressiMilarr to
atl on o

LS Breks h%we&@mwaﬁfﬁmnogmcﬁ%@a? PGBMRRS P B R e GLNHREMIP v

[IVH] 5TBIF) if pladehef hrwsonial(A/5M #otErdiBxang). cEle0Baspnay NISM+135 604y . V5 [ Mr1]
573.1 for the nor %)Peﬂjnﬂfe ‘lﬁ@ﬂnﬁﬁ%:ﬂe% Exanpl e 109 Ph, I r N\HO

NN CF3 % %
Example 106a Example1 06b
Step1:

— 1. 7 OEt

t-Buli, THF o)
2. 05, CH,Cl, HOLOEt CFj

then Me,S NvZ O

: 3. Pd(OH),, H, ~ CF3;

Compound 47 ————

Compound 97



CF3 Step 1: CF3 NH2NHBoc, CD!' Y] THF HN, Conpound 98 re' NHNHBoc To a
sol ution of diam ne Exanple 13 (150ngy, 0.336mmol, leouiv) in anhydrous THF
(5nml) at OC was added tert-butyl carbazi ne (44.4ng, 0.336mmol, |equiv)

foll owed by CD (65.4ng, 0.404mmol, 1.2equiv). The reaction m xture was
warmed to RT and stirred for 2 h. The-i#&@ction ni xture was then concentrat ed
and purified on a biotage (5:95 MeOH Et OAc) to give Conpound 98 (170ny,

849, Electrospray Ms [ M+1l] 605.3. -112- Step 2: HN, Conmpound 99 r NHNH2
To a sol uti oTeé sohuteLeteth Naﬂﬂl&é@er@g Bﬂiﬁ-mm 1nih‘ﬁqh)lIrV)THﬁ1(E£0ﬁ‘ilydilt ol&"(I:HZCI 2

(35m) B3 amab, 4 aiot 1 dtlghed v S (Bnd Pty WAL
react i ovarimgdifoe0W@and stineidashtilithd colair of tue sdlatioRunsaDpEle yﬂﬂdv\@x'fmelct ed
Soncent PKHIE Ve ecodkEa 8 F7R At B sobfin bn comdimina. 100, 21T, 01
wi t hout 3 T3mivet) iU HFi(28tilpwas added. The mixture was stirred at -78°C for 1h
before quenched with saturated NaHCO; solution. Water and Et,O were added to
the mixture. Layers were separated and the aqueous layer was extracted with Et;0
(200ml x 2). The combined organic layers were dried (K2CO3, Na,SO,) and filtered.
Solvents were removed in vacuum to give an alcohol as yellow oil. The alcohol was
dissolved in CH,Cl, (20ml) and ozone was bubbled through the solution at -78°C
until pale blue color persisted. (CHz).S (2.7ml, 37.3mmol) was added and the
mixture was warmed to RT. Solvents were removed in vacuum and purification by
column chromatography [CH,Cl,] gave an ester as colorless oil. The ester was
dissolved in EtOH (20ml) and a catalytic amount of Pd(OH), (20% on carbon) was
added. The mixture was shaken in a Parr hydrogenator at 45 psi overnight. The
mixture was filtered through a pad of Celite and solvents were removed in vacuum
to give a colorless oil. Separation by column chromatography [hexane-EtOAc,
4:1(v/v)] gave Compound 97 as colorless oil.
Step 2:

Compound 97 was dissolved in CH3;0H (10ml) and ammonia was bubbled
through the solution for 30 min. The mixture was stirred at RT overnight and
solvents were removed in vacuum to give a yellow oil. Separation by HPLC using
Chiralcel OD [hexane-isopropanol, 9:1 (v/v)] gave the less polar major isomer
Example 106a (15% overall) as white foam. Electrospray MS [M+1]"=491.1.
Continuous elution with the same solvent system gave the more polar minor isomer
Example 106b (10% overall) as white foam. Electrospray MS [M+1]"=491.1.

Example 107

S

CF;

To a solution of cyclopropylamine (17pl, 0.20mmol)} in toluene (1ml) at RT
under Np, Al(CHj3)3(0.1ml, 0.20mmol, 2.0M in foluene) 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



Step 3: To a solution of Conpound 99 (160ng, 0.317muol, lequiv) in
anhydrous DVF (5ml) was added formai m di ne acetate (165ng, 1.6mmol, 5equi V)
and the reaction mxture was stirred at RT for 30 mn. HOAc (0.091nt,

1. 6mmol, 5equiv) was added and the reagqﬁpn m xture was heated at 80C for 6
h. The reaction m xture was then cooled to RT, poured into EtOAc (200nil) and
washed with water (3 x 100ml). ‘The organic Iayer was dried (Na2SO4),

20 G SRS P sgurn daRaiie sOul. TS RBLS ess SeRSAley T auess.

Exanpl e atsmusdagerfwasektradtedowitifcica®@plce( 1006w x3 )e ol He coﬁ@ned’brgﬁr\x’d’,\lﬁi&e&l

CF3 Con‘pOéll% r:L ecP (!\?F §O4) %9{8 filtered. Solvents were removed in vacuum and purification
by column chromatography [hexane-EtOAc, 2:1 (v/v)] gave Example 107 (11mg,
56%) as colorless oil. Electrospray MS [M+1]"=531.

Example 108
CF3

53,

Example 108a and Example 108b were prepared from Compound 97 using
the procedure similar to the preparation of Example 107 from Compound 97 but
using 2,2,2-trifluoroethylamine in place of cyclopropylarnine. Electrospray MS
[M+1]" 573.1 for the less polar isomer Example 108a and Electrospray MS [M+1]"
573.1 for the more polar isomer Example 108b.

Example 109

‘\

-O',

¢ 0
N-N

Step 1:

NH,NHBoc, CDI QJ
Example 13 2 Q

NHNHBoc
: To a solution of diamine Example 13 (150mg, 0.336mmol, 1equiv) in
anhydrous THF (5mil) 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
warmed to RT and stirred for 2 h. The reaction mixture was then concentrated and
purified on a biotage (5:95 MeOH/EtOACc) to give Compound 98 (170mg, 84%),
Electrospray MS [M+1]* 605.3.

Compound 98



Using a procedure simlar to Exanple 11, step 2, Conpound 47 was converted
to the correspondi ng sul finimne, Conpound 100. Step 2: Cbz' Cbz' Ph
NNHSOQ: Buph N MgBr d: ev Conpound 100 THF -78 to OC Conpound 10laConpound
101b CF3CF3 Fol l owi ng a procedu_relg§i mlar to Exanple 11, Step 3,
Compound 100 was converted to sul finan 'de Conpounds 10l1a and 101b. Step 3:
Cbz Phy' N ,,, NHSQ Bu CO2Me

Step 2:

4M HClidioxane ‘
Compound 98

NHNH2

To a solution of Compound 98 (170mg, 0.281mmol, 1equiv) in anhydrous
CH,Cl, (15ml) at 0°C was added a 4M HCI solution in 1,4-dioxane (0.7ml,
2.81mmol, 10equiv). The reaction mixture was warmed to RT and stirred for 18 h.
The reaction mixture was quenched with sat. aq. NaHCOj3; (100ml) and extracted
with EtOAC (2 x 150ml). The organic layer was dried (Na;S0,), filtered and
concentrated. The crude product Compound 99 was used in the next reaction
without further purification.

Step 3:

To a solution of Compound 99 (160mg, 0.317mmol, 1equiv) in anhydrous
DMF (5ml) was added formaimidine acetate (165mg, 1.6mmol, Sequiv) and the
reaction mixture was stirred at RT for 30 min. HOAc (0.091ml, 1.6mmo!, Sequiv)
was added and the reaction mixture was heated at 80°C for 6 h. The reaction
mixture was then cooled to RT, poured into EtOAc (200ml) and washed with water
(3 x 100ml). The organic layer was dried (Na;SO,), 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 Example 110b

:mm
0
'n

Compound 99

O OQI/\l
HN,,, HN oo
CF, CF3
HN HN
736 /30
CF, CF,4
Example 110a Example 110b
Step 1:
: Cbz_
Ph, N
. \/
tBUSONH, ~“‘\}NSOtBu
Compound 47 \
Ti(iPrO)4 0

CHJ.Cl, CF,
Compound 100

CFj



cF3 A 15m pear-shaped flask was charged wi th Conpound 101b (140ng,
0.193mmol, lequiv) and CH2C12(1m ). To this pale yell ow solution was added
G ubbs' catal yst (13.7ng, 0.016 mml, 0.084 equiv), and nethyl acrylate
(2141, 0.232 mol, 1.2 equiv). The resulting reddish solution was heated at
40 C overnight and quenched w th net hy{1dd-f oxi de (0.2ml). After stirring at
RT for 20 h, it was diluted with Et20 and washed with water. The

organi c-l ayer was dried over My304, filtered and concentrated. The residue

\Q\BEB rFJurifi eﬁ tymrgjé @c@dilrargfmmlw Ega qunét 02¢clﬁfb”&.m¢§6?'f))~a§t EPOﬁ
was cha equliv) I n
(3m), aﬁ@‘fﬂd{%ﬁoz ﬁ@gﬂé?"&‘?e Rﬂ?ﬂwqmpv 20°q/&Nt) A hydr ogen

bal | oon Mtaohed on the top and the m xture was hydrogenat ed over ni ght.
The reaction m xture was careful Igbzpassed t hrough gpyzcelited funnel and the
celite pad was washed t horoughl y py iINWMagSoBhe it e mtglpncentrat ed,
then re-taken up into MeOH (2nl), ea,ed with HC § 4.0Min

1, 4-di oxane), stirred at ﬁI/"r‘g(?f 2 i‘l oncentra{ ] ret aken up
again into Me@bmpetia 1odr.ea.t_e.d.vmtlﬁ3an e cess dmoun© of K2 , and heated at
50C for 3 h, filtered, contidhtrafey ~amiFst he resu fsdue was purified
on a silica colum to af fzerte oBxanpl 10a (42ny, 64 El ectrospray Ms ow r
515.1 -114- Exanpl e 110b (4B y EmwpouhdrOfy ocedur e,
i VB [ Mr1] 515.1 ®eanple lila and

Exanpl e 111b F&ﬁo@mﬁl\gﬁr&edﬁ% Girhifarts FRArRplel 4P, Sep3, 1 omgdid FboMds | SO Bu

converted to sulfinamide Compounds 101a and 101b.

Step 3:
Cbz
Ph NHSOtBu
~~‘y\__>\_//'Cone
. 2 come \o
Compound 101b
P Grubbs' cat CFj
Compound 102

CF,4

A 15ml pear-shaped flask was charged with Compound 101b (140mg,
0.193mmol, 1equiv) and CHClz (1ml). To this pale yellow solution was added
Grubbs' catalyst (13.7mg, 0.016 mmol, 0.084 equiv), and methyl acrylate (21pl,
0.232 mmol, 1.2 equiv). The resulting reddish solution was heated at 40 °C
overnight and quenched with methylsulfoxide (0.2ml). After stirring at RT for 20 h, it
was diluted with Et;0 and washed with water. The organic.layer was dried over
MgS0,, 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
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 (5ml),
treated with an excess amount of K,CO3, 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) HO OH 2) (C3C0)20 DIEA_ 3) H2, Pd/C separation CF3 Conpound 103
0 Ph HN '0 \o CF3 CF3CF3 Exanpl e 111aExarrpI e 111b An RBF was char ged
with a mxture of Conpound 10la and 101b (180ng, O0.248mmvl, 1.0equiv) and
CH2C12 (2nl). This pale orange solution was cooled to -78C, and then-03 was
bubbled in. After the solution turned-idd-e bl ue, the reaction solution was
stirred at -78C for 10 min, then it was flushed with N2 to get rid of 03.
The sol vent was then renoved carefully. The residue was dissolved in EtOH

foll owed by Egsdhiptent1@b éé%@ aredTﬂsg,ea%qhuéﬂ prdceasres thutuethggt RT for

12h. It was %nctb%d P:ﬁﬁ- NFSCJW I?\% The reaction was extracted with

Et OAc (§ ‘3‘1 Re pl vl hashed with bri ne, dried and

concentrated to give ConpounExaﬂﬁplevﬁ'tdﬁaMExumﬁlelmtme next reaction

wi t hout further puri é5ca6| on. The cn Conmpound 103 was dissolved in

MeOH (2nl) and cool e 9C, followed by th aa|diti on of HCl (6nml, 4N in

di oxane). After sti rang or 3 h, the sol vBNaWas re d and the residue

was redissol ved in 3mMGRE12, foIQchved by tife additiorf df DI EA (178u.1). The
[ : - and the reaction

en diluted with

was allowed to warm
Et 0Ac, washed with : . AThe or@anic | ayers were
dried with Na2SO4, f™¥fered and concentratéd. TBE &g e por oduct was
hydrogenated to give a niB%@mple YlaExanpl e 111a an 1111E1 The mi xture was
separ atg@#ﬁ ng prep TLC (5% MeOH in CH2CA 2) to give Exanple lila (less
pol ar) anple illb Egnre polar). Electrospray M E><@rrp| e 11la [ Mr1l+

517.1; Exanple lila [ M+l %7 NHSO-tBllS Exanpbﬁ\;.[{]igq\_/ Ph HN HN_<
m 1) HCI Q

\o OH 2) (CI3C0),0
Compounds 1) Oy CF3 D|E:d -
101a and 101b 2) NagH, ::.ngrano/n
CF3 CF3
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 O3 was bubbled in. After the solution turned pale blue, the reaction
solution was stirred at -78°C for 10 min, then it was flushed with N> to get rid of Oa.
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 NH,Cl solution. The reaction was extracted with EtOAc (3 x
10ml). The organic solution was washed with brine, dried and concentrated to give
Compound 103, which was used in the next reaction without further purification.

The crude Compound 103 was dissolved in MeOH (2ml) and cooled to 0°C,
followed by the addition of HCI (6ml, 4N in dioxane). After stirring for 3 h, the solvent
was removed and the residue was redissolved in 3ml CHCl,, followed by the
addition of DIEA (178ul). The solution was cooled to 0°C, triphosgene (36mg) was

- 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;3 (aq.) and brine. The organic
layers were dried with Na,SOQy, filtered and concentrated. The crude product was
hydrogenated to give a mixture of Example 111a and 111b. The mixture was
separated using prep TLC (6% MeOH in CH.Cl,) to give Example 111a (less polar)
and Example 111b (more polar). Electrospray MS Example 111a [M+1]" 517.1;
Example 111a [M+1]* 517.1.



To a solution of ethyl propiolate (83121, 0.82n-inol) in THF (2nl) at -78C
under N2, ii-butyllithium (0.48nl, 0.82muvl, 1.7Min pentane) was added. The
m xture was stirred at -78C for 10 mn and a sol ution of Conpound 47 (158ny,
0.27mmol) in THF (1m) was added. The m xture was stirred at -78C for 1 h
bef ore quenching with HOAc at -78C. WAt®r and EtOAc were added to the

m xture. Layers were separated and the aqueous | ayer was extracted with

Et 0OAc (200mL x 2). The conbined organic |ayers were dried (MgSO4) and
filtered. Solvents were renoved in vdExamplntl1purificati on by col um
chromat ogr aphy [ hexanes-Et0Ac, 4:1 (WvVv)] gave a colorless oil (112ngy, 61%.
The oil was dissolved in EtOH and cat gtyHc anount of pal | adi um (10% on
charcoal ) was added. The m xture was §haken in a Parr hydrogenator at 45 psi
overnight. The m xture was filtereggthrough a pad of celite and sol vents
were renoved in vacuumto give an esper as a colorless oil. The oil was

di ssolved in CH3COH (10nl) and amoni{a was bubdfad t hrough the sol ution for

30 min. The mxture was stirred at HRE gver ni and solvents were renoved in
vacuum - Purification by col um Chl‘tO’gT CH3OH Et OAc, 1:9 (v/v)] gave
Exanpl e 112 as a colorless oil (5 61%1 El e@fospray MS [ M+1] +=519. 1.
Exanpl es 113a and 113b 0 Exanpl e 1%3aExanple 113b To a sol ution of

gogpoulnd il( Yo% golu@iohcbﬂmhyl erEIﬁ@J(BBﬁBOYBQmﬁbI)nﬁ EF RBNLatH78%C Smtier
nol ,,

bt orévz,tgv&xbng(; ttﬁgamv*?ﬁm?@r 1,704 T B teltel whBadded £ e Phihird e o

The m xstirred whs7 fordi G milk@ndradsolatien of Gdnitp 6kdndwiaT € S8daip . 2T eyeolsinver e

t 1 Th
conti ned g‘i‘" ; sag&@és’d’ieb%‘*‘ﬁwﬁ%(ﬁwé Carbiq 1 LAbetsdindi , T
r ermvedWlthl @Aqat-v c@uMVam anel Em@m%ﬁﬂﬂdgdé@me HgtiERe Layersover® 1(v/ v))
gave thge bﬂayédi anglthe e(o@s@%er&ﬁ% eﬁﬁa&@&%itﬁsﬁmb |(200ml x 2).Thepeal l ylic

catalyt Pgwﬁ%{ﬂnpfﬁmﬁ FPes et (Ve Qs ted SoNATES RS RBRVEY, 1 2

seal ed- irubacuaim E3d(purifivation by. cddomnasiromatograpbyfivechrias- E@Acl,m ar(d/vc)]ol um

col 8??2@9°%?’W°'“‘8§%a8ﬁ5%ﬁ§€ Rad b S olstonBd IR ShBRaaNE, Socr

(20n) ambunkof patiaditina(10%80. closceal wasoaddat. tﬁheughtweavmhakamnumtll a

le bl T with N2
it | a’”?gp'é%%géﬁéf?f???&ﬁg‘?@b@ﬁ% ;'E*?MUE@W%’*F%‘%%W?WEHE* Sfded and
the mi xecalte RueRisIvers rrmoves méfﬁ%!umt%glwérﬁs\/%ﬁer ﬁsmeﬂﬁ%@ dham

chronat @nmeisédﬂeéameeW 10/91)dnd am}n&ﬁywmmd@mmgﬁaﬁ@r&mtm% as

| orl I
opr end D i) The M A 5 f’%ﬁﬂ%ﬁ%ﬁrﬂgﬂﬁﬁﬁd SN 3 oIt m
chlori tea(;uLIMngDurmchﬁumby)colmnmomhrumdo@mﬂhpgﬁ@hl@@bsﬁt@z\e 1%{v)]2§%ewt in

wat er) i 10 h Wat er
and Et OAC \';\'gﬂe a ded alté't(!:égss %"ﬁmﬁ é{(g’g't g?fa e aqﬂ\yI ?ayer was
ext ract ed Wi th Et0Ac (250mlx 2) .Examp ‘Ihﬂndﬂd&ﬂ c layers were dried

(MgSH) and filteped. Solvents were renoved iR, vacuumto give a crude acid
as yellow oil. NHhe crude acid was dissol Hn CH2G 2 (10nl) at RT and
di i sopropyl am ne (Q. , 1. g,flrrrml ), followed OP (#32ny, 0.62mmol)
were added. The m e“was ptirred at RT for in. before a solution of
ammoni a i n di oxan . ) was addedpynThel mi xt was stirred at RT
overni ght before 809 7)) . é on. Water and
Et OAc were added. PtLayers were séfpar at ed and 3 was extracted
w th Et0Ac (250nl x 2). The conbined organic |ayers were dried (MSO4) and
filtered. Sol vent sExemplediBaed i n vacuum to gi vExaimplerlddb anm de as yel | ow

car bon) _vas A0 acipA UChBRUNESEL Y Brg S foRibl s BRI RN IS0 0l O

was fil DéBAL-H I(ﬁ.aa@thBl’pml dfOMelmtoblean&N@sIaMst The enixibwe was stiradigtium t o

t hey d
i sool vel GG EERPRE L 8 BheKERdNifl saturated polf S RRIARIBRAR, [0, 50

60C f or sg!uhoneﬂdweermxtumwaqmm%ﬂtwmrambwatemaw BIQAC wereadded. NRyers

solutio I eTpgueous
P R o o N b b S R el
dried (%9binedawanis lyesiwesdlied(MaRS e andriltesed. Spivents M’eiﬁdémﬂ"&ﬁd

col utm chr omat ogr aphy [ hexane- Et 0OAc, 2:1(v/v)] gave the |ess polar isoner
Exanpl e 113a (20ny, 9% 4 steps overal |) as white foam Electrospray Ms

[ MF1] +=515. 1. Continuous elution with the sane sol vent system gave the nore
pol ar isonmer Exanple 113b (25ny, 12% 4 steps overall) as colorless oil.

El ectrospray MS [ M+lr=615. 1. The above description is not intended to




made to the enbodi nents descri bed above w thout departing fromthe inventive
concept. It is understood, therefore, that the inventionis not limted to
the particul ar enbodi nents descri bed above, but is intended to cover

nodi fications that are within the spirit _and scope of the invention, as
defined by the | anguage of the followindPtlains. 118 1. A conpound having
the formula (1): (1) or a pharnmaceutically-acceptable salt thereof,
wherein Arl and Ar2 are each independently selected fromthe group

consi st iingaciumand soluérn ch&mato@mphy Bexans(EtOR2)3: 1(wiv)] gheea thd ailgic O- ,

- S, I - N( SO2R13 th Rl and R2
are eac%c%hc?e g%&eﬁpl/y%sse?%lgﬁégg rom ?Le gﬁoup co?m sti ﬁg of H, Cl1- anal kyl ,
hydr oxy( 01- C& heet &iylic, alazhatd 18 \a. GQM@hWBWCXISSQH‘WIratltﬂeth)(wﬂhometme and R2

h
Looet kg[(eggﬂ)md]ea&wa%ag{n%f Bretpirolt: %&a»@; s@a%&g%%ﬁ&me hasedréd o
are eachn am@wﬂ ay1§%‘1<:e@vemtghfo m\rﬁ@t@ W TeBIRYestin ygcym-andcolosnal ky| |
hydr OXY(c@lorQ@tc?drgam Lhéﬁh@EPzU% 1{%9%& gab&m#e alkeHer891Hd; 5@Pras ebdrieds 1R1

and R2, toget-her the carbon a 0 which they are both attached, form
a C3 toQ'ie al kylene ring; or Ire and R2, together with the carbon atomto

V\ﬂl ch they aﬂQ\éJﬂanét(BQWﬁgM xRty @a@ didseiisd in CHZCB?(ZOEnl ghe wapd }‘ rkolm

(e 01 ouB o SRS A1 10, B SRR B g S 2

group cqussistednig thé sdjutich- CBhaIerturamias figedagith No2ihtil a doloitgssnstsintidry

sel ected, I o=l It SoiRle® H ﬁ\npas S5 a 58 & Fnixture was warmed to RT.
Solvents were removed in vacuum and column chromatography [Hexanes-EtOAc,
5:1(v/v)] gave the aldehyde (800mg, 90%) as colorless oil.

The aldehyde (280mg, 0.41mmol) was dissolved in isoprene (2.4ml) and t-
butyl alcohol (7ml) at RT. A solution of sodium chlorite (414mg, 4.12mmol) in
sodium dihydrogenphosphate (4ml, 20% wt. in water) was added. The mixture 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 (MgS0O,) and filtered. Solvents were removed
in vacuum to give a crude acid as yellow oil. .

The crude acid was dissolved in CH2Ci, (10m!) at RT and diisopropylamine .
(0.22ml, 1.24mmol), followed by PyBOP (322mg, 0.62mmol) were added. The
mixture was stirred at RT for 20 min. before a solution of ammonia in dioxane (8ml,
4.12mmol) was added. The mixture was stirred at RT overnight before it was
quenched with saturated NaHCOj3; solution. Water and EtOAc were added. Layers
were separated and the aqueous layer was exiracted with EtOAc (250ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
in vacuum to give the crude amide as yellow oil.

The crude amide was dissolved in CH3OH (10ml) and Pd(OH)z (20% on
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 CH3OH and excess NaOCH; was
added. The mixture was heated at 60°C for 1 h before it was quenched with
saturated with saturated NH,4Cl 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 (MgSO4) and filtered. Solvents were removed



al kyl; 119 n2 is 1 to 4; one of R4 and R5 is H and the other of R4
and R5 is selected fromthe group consisting of --(CR29R29) 1G where, n, is
O0to 55 and Gis --NRL3R14, --NR12302R13, -NR120(0)R14, -NR12C(0)OR13,
-NR12(C(0) NR13R14); -C(0)NRL13R14, -C(0)OR13, (R19)rheteroaryl, -0C(0)R14,
-0C(0) NR13R14, A27 12 /70 R-N >)f IRI1Z-tR2r7}3-N x2,V R CX2 0' 5RnSt27 00
, X.2 R 2 R27

in vacuum and column chromatography [hexane-EtOAc, 2:1(v/v)] gave the less polar
isomer Example 113a (20mg, 9%, 4 steps overall) as white foam. Electrospray MS
[M+1]"=515.1. Continuous elution with the same solvent system gave the more
polar isomer Example 113b (25mg, 12%, 4 steps overall) as colorless oil.
Electrospray MS [M+1]'=515.1.

The above description is not intended to detail all modiﬁcatic;ns“and variations
of the invention. It will be appreciated by those skilled in the art that changes can be
made to the embodiments described above without departing from the inventive
concept. Itis understood, therefore, that the invention is not limited to the particular
embodiments described above, but is intended to cover modifications that are within
the spirit and scope of the invention, as deﬁr}ed by the language of the following

claims.



Xand FF7 R12 0 provided that R4 and R5 are not both selected fromthe
group consi sting-of H R9, RO add8R19 are each independently sel ected
fromthe group consisting of H, Ol-C8 al kyl, C3-C8 cycloal kyl, -OR12,

hal ogen, -ON, -NO2, -CF3, -CHF2, -CH2F, -CH2CF3, -0CF3, -OCHF2, - OCH2F,

- OCH2CF3, 1-- oodragmpawisbhgyingde formyde §):Nr21kn22,  OC(0) R12, - NR21COR12,
-NR21CO2R15, -NR2100NR21 R22, _ -NR21302R15, -NR21R22, S02 1R22,
.S(0),61S1 5, (R19)raryl and (R1§3r heteroaryl; R13 is H, Cs al kyl, 03-08
cycl oal kyl ; R13 ggd R]4 are-eacRli n@gpendent |y sel ected fromthe
group consi sting of al kyf , C3- cycl oal kyl ,

(C3-C8) cycl oal kyl (C1- , 2CF3, Xqryl and heteroaryl; or R13
and R14, together wth tYyempr{roge 10om t A}ﬂhi ch they are both attached,
forma 4- to 7-menbdt’ed gaturated or“unsaturated ring that is optionally
substituted with --0 wherg _one of the carbon atonms in the ring is
optionally replaced by roa (RMseI ected fromthe group consisting of
-0-, -S- and -NR34-; n6ﬂ4s 1 or 2, RI5is C-Cs al kyl, C3-C8 cycl oal kyl,
-CF3 or -CH2CF3; 120 3 is H Cl-C6 al kyl, C3-C8 cycl oal kyl,
(C3-C8) cycl oal kyl (G -C6)B-?ky| ~ hydroxy(C2-C6)al kyl or -P(0)(OH) 2;

each R19 is a substituent on the aryl or heteroaryl ring to which it is

at t ached, oragharmacedtinadyr@cneptobls sk thasecf woateime group consisting of H,

CLG AL G SR Bl BN nocen B8R £ BELRIRYorii b oNCE, | - O3

-000R12, -CONR21R22, - OC(0) NR21 R22, _OC}O) R12, .NR21R22, _NR21cOR12,

_NR21c02R12, _NR2100NR21R22, -NR21S02R18 hd - S(0) 6R15;

7"
v
X' is -O-, -8-, -S0-, -S04, --NR*-, -N(COR'?)-- or -N(SO;R*)--;
when X' is -O-, -8-, -8O-, - SO»-, - NR¥-, -N(COR'?)- or -N(SO2R"®)-, then:

R' and R? are each independently selected from the group consisting
of H, C4-Cs alkyl, hydroxy(C4-Cg alkyl), C5-Cg alkyl cycloalkyl, -CH,F, -CHF;
and -CF3; or R and R?, together with the carbon atom to which they are both
attached, form a C; to Cs alkylene ring; or
when X' is X' is -O-, -S-, -NR*, then:

R* and R? are each independently selected from the group consisting
of H, C4-Cs alkyl, hydroxy(C+-Ce alkyl), C3-Cs alkyl cycloalkyl, -CHzF, -CHF;
and -CF3; or R' and R?, together with the carbon atom to which they are both
attached, form a Cs to Cg alkylene ring; or R' and R?, together with the carbon
atom to which they are hoth attached, form a C=0 group;

R® is selected from the group consisting of H, C-Cs alkyl, hydroxy(C+-Cs
alkyl), Cs-Cg alkyl cycloalkyl, -CHaF, -CHF > and -CF3;

each R® is independently selected from the group consisting of H, C1-C_§ alkyl
and -OH;

each R’ is independently selected from the group consisting of H and C4-Cs
alkyl;



R21 and R22 are each i ndependently sel ted fromthe group consisting of H,
C -C6 al kyl, Ca-C8 cycl oal kyl and benz@? R21 and R22, together
with the nitrogen atomto which they are both attached, forma 4 to

7- menber ed sattglg g r unsaturated ring, where one of the carbon atonms in
the ring is o;ﬂ ‘(J) repl aced by a heteroatom sel ected fromthe group
consi sting of -dae, of - armnrds isMRand the othePAIR ‘el R2i4 s@r@t&m@nlth@gmpdem ly
sel ected fromthe group consisting of Hand Cl-C6 alkyl; or and R24,

t oget her Wfﬁhitlﬂﬁéfcé@fﬁoﬁ ém@n"fh@r%l ch they are both attached, forma C=0
or cyclopropyl gro WP; -OH or Cl1-C6 al kyl; R28 and R29 are
each i ndependently Sesl ect ec#n?r omthe group consisting of H and Cl-C2al kyl ;
R3 and R31 are eaCIGisndependentIy selected fromthe group consisting of H,

- -OH, C1-GC6 al ky] cl | (C1- C6) al kyl, d
- C(0) NR13R14; a' R1§3'% %&? 1129@1%?&%?& 08§ l@éa§ bon a% gm %/o vﬁinch
they are both 'R-l‘Rh gggw] fpn 0 ﬁ 8ria_e ”Omﬂg),rh'e@oé’rry! —@8@)[ R

R32 and R33 are ea epe dent y sel éct fromthe group consrsting of H
and C1-C6 al ky[DC(O)NR13R84, is H, Cl1-C6 al kyl, C3-C8 cycl oal kyl,

(C3-C8) cycl oal kyl (Ci -C6) al kyl or hydroxy(C2-C6) al kyl ; R38 is H Cl-C6
al kyl, C3-C8 cycl oal kyl, (C3-C8)cycl oal kyl (C1-C6)al kyl, - P(0O)(OH 2, allYl,
hydr oxY( C2- C6) al kyl, (Cl-C6)al koxy -C6) al kyl, -SCRPR18 or - 2) 2-
N( R12) - S02- R18 R3® i s H Ci1/ al kyI @03/2981 ycl oal k
(C3- CdcycIR) C6)a| | 121 |s l1to3
substltuents gcl-ﬁd szom d@p consi of H G -Cs
al kyl, -0OH, gn hlog ﬁngl 25 -0-, -S-,
-S(0) -, -soz- -CHZ- - R ﬁ'T' s s RZ?X R14) -,
- N( CO2R13) - -N(802R15) -N(CI)RlZ) (SCJZNHRlS - qﬂ -, -5(0)-,
-S2-, -CHZ Qe - CR12F- n3 |Rs,_,71t05 and n5|s t ; or
0 R
ARG = A
O .

provided that R* and R® are not both selected from the group consisting-of H;
R8, R% and R'® are each independently selected from the group consisting of
H, C+-Cs alkyl, C3-Cs cycloalkyl, -OR', halogen, -CN, -NO,, -CF3, -CHF 3, -CHF,

-CH,CF3, -OCF3, -OCHF3, -OCHgF, -OCH,CF3, -COOR', -COONR?'R?,
-OC(ONR?'R? -OC(O)R'?, -NR?'COR™?, -NR?'CO,R ", -NR?'CONR?'R??,
-NR¥'SO,R"™, -NR?'R%, -SO,NR*'R?, -S(0),sR 15, (R'®)-aryl and (R'®)-heteroaryl;

R'?is H, C;-Cs alkyl, C2-Cg cycloalkyl;

R™ and R are each independently selected from the group consisting of H,
C4-Cs alkyl, C3-Cg cycloalkyl, (C3-Cs)cycloalkyl(C-Cg)alkyl, -CHzCF3, aryl and
heteroaryl; or

R'* and R™, together with the nitrogen atom to which they are both attached,
form a 4- to 7-membered saturated or unsaturated ring that is optionally substituted
with --O R'?, where one of the carbon atoms in the ring is optionally replaced by a
heteroatom selected from the group consisting of -O-, -S- and -NR3*-;

n6is 0,1 or2;

R' is C-Cg alkyl, C3-Cg cycloalkyl, -CF3 or -CH,CF;



a di astereoner, enantioner, stereoi so(rﬁb, regi ostereoner, rotoner, tautoner
or prodrug thereof. 2. The conpound salt according to claiml1, where X1
is -0-. 3. The compound or salt according to claiml, where Ail and Ar2 are

h 4. Th i t i i f\.R4 d RS is H
and the _c( RoaRods bt & Gl CECh SR IC e EbUING Cagit0C S ting or
sal t accohytirogy(Ce-Cg)ayrod-RyefCH ), R4 is - NRL3R14, -NR12C(0) R14,

NR12C(0) OR13, -NR12(C(0)NR13R14), -OH, -0-(Cl-C6)alkyl, -0-(C3-

C8) cycl oal kyl €2 0ys: ubstidegrd PRINS RiYL Or betgroag2ing 40 whishphivetiaehed,r1 3-
122 het | i i SR : NRBO T, - I 0) OR13
or -C((a o?@éﬂqm@?’gweg%%ﬁ%%u@ﬁﬁ‘ tg;é gé%‘ﬁ%&':%bgi ng’F 0 %%%@L!ée\&ré R12

and R27 acyeloatige,@n0gatikdxy, f@ﬂ,_eimlmbnﬁ FOMN) N, gC64) pCEIBRSCELF NP Cif;, H and

(1 3 B e el Bl o RS R e L

a-zﬁggscor@@%@ﬂ%FQ”R“;'-@C?@W?,C[NFQ‘R?@, FRH EDR™2, WIRFEIGL R ENROTRONRY RS :
-NR#'SO,R™ and -S(O)neR"®;

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

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

R% and R? are each independently selected from the group consisting of H
and C;-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 C+-Cs alkyl;

R? and R? are each independently selected from the group consisting of H
and C4-Caalkyl;

R0 and R are each independently selected from the group consisting of H, -
-OH, C+-Cs alkyl, C3-Cs cycloalkyl, (Cs-Cs)cycloalkyl(Cs-Cg)alkyl, and -C(O)NR™¥R™;
or

R* and R*, together with the carbon atom to which they are both attached,
form =0, =S, a cyclopropyl ring or =NR;

R*2 and R* are each independently selected from the group consisting of H
and C4-Cs alkyl;

R¥is H, C4-Cs alkyl, C3-Cg cycloalkyl, (Cs-Cg)cycloalkyl(Cy-Cg)alkyl or
hydroxy(C,-Csg)alkyl;

R3% is H, Cs-Cs alkyl, C3-Cg cycloalkyl, (Cs-Cs)eycloalkyl(Ci-Cs)alkyl, -
P(O)(OH),, allyl, hydroxy(C2-Ce)alkyl, (C+-Cs)alkoxy(C1-Cs)alkyl, -SO2R ™ or -(CHy),-
N(R'%)-S0,-R";

R% is H, C4-Cs alkyl, C3-Cg cycloalkyl, (Ca-Cs)cycloalkyl(Cs-Cg)alkyl, -NO2, -
CN or OR'%



10. A pharmaceutical conposition conpri fr: ng a therapeutically effective
anount of at |east one conpound of cl afm1lin a phar maceutical |y acceptabl e
carrier. 11. The pharmaceutical conposition according to claim 10, further

har mceut | cal conplse? erEEUb Y BeRgh s M WisRie e fid GRLB LRIy e
| east oned s@-cf aikyn -OHHES J,efeRy @hddal@ani st, or at |east one

corticosteroid or at |east one substituted benzam de. 13. The
phar maceut i calf i€ d#8si ti on according to claim10, further conprising at

| east one ser INeB- HR3 lecphor it agoni skrand atyiieast one
corti costeroi 3{29 TR Tlr_l'eag'phsg'r %’g@gmﬁ% cc?rfpgg??clﬂoﬁhacidr ding to claim 10,
further conpriXiiNRY- |-BRSONRIER'SMPN(COYREY, bISCHR e -RICIORI?), east one
corticosteroid. ,.15. Use of an effective anount qf at |east one conpound or
salt accofePIRo)er@h b1 -SEP)laShharfieettizv®l -Corfposi tion thereof, in the
manuf act ure of 33, ARgiscapgnt for the treatment of a physiol ogical disorder,
- n39s 5; : . . .
synptom or disease 1s'a respiratory di sease, cough, inflamuatory disease,

ski n di sor der nbaphttb @t ool ogi cal di sorder, depression, anxiety, phobia,

bi pol ar di sorder,, .al cohol dependenge, psychoactive substance gbuse,

opi | epsy,  nocPBHIPEMESSSAHOMer LekpPEpi <RARSIER IR FIPmerJPURTeE, A Ds
rel ated dempedrgthdreyne’ s disease, stress related disorder,

obsessi ve/ conpul'si ve di sorder, bul em a, anorexia nervosa, binge eating,
mani a, prenmenstrual syndronme, gastrointestinal disorder, atherosclerosis,

fibrosing, dis er.. o i el .di e eafache, neuropathic pain,
post - operat i V?hgﬁompo%f@ftrééﬁlrtg#ﬁo&dlﬁngitﬁc%ﬁ))'ﬁar gfhmgpa %I %d' er di sorder,
genitourinary disorder, enesis or nausea. 16. The use according to claim
15 wherein the physiol ogi cal disorder, synptom or disease is asthma,

emesi s, r?auseg,he&@m%%@gﬁﬁ,saﬁﬁﬁ?%tjvg te 617N 1®Whﬁ{eg‘9‘giaﬁ‘§.”§§'ﬁ e3¢k use of
claim 16 wherein the physiol ogical disorder, synptomor disease is
depression or anxiety further conprising use of an effective anmount of at

| east one sel ective serotonin reuptake ingdbitor in the manufacture of the
medi canent for the treatnent of tRke physifo| ogi cal di sorder, synptom or

di sease. 18. The use according t m' 1A where the selective serotonin
reuptake inhibitor is fluoxetine, oxanipeR®.paroxefine, sertaline, or a
pharmaceutical | y-acceptabl e salt f. 9. The use of claim 16 wherein
t he physi ol ogi cal disorder, synptom or ease is enesis, and further
conprising use of an effective amount of B |east one serotonin 5-HT3
receptor antagonist or at |east one corticosteroid or at |east one

substi tutged b%é%@nﬂﬁdnﬂ dcBSrdiRNB AGiUT ®hefeirt Hige FER £RIRAs fiRinglthe
treatnment of the ph %sgl ol ogi cal "di sorder, synmptomor disease. 20. The use
of clai mﬂiﬁefwﬁe@@%n% raGphpsied ayiscdi! eiZor der, synptom or disease is
enesis, and further conprising use of an effective anount of at |east one
serotonin 5-HT3 receptor antagoni st and at | east one corticosteroid in the
manuf acture of the nedicanent for the treatnment of the physiol ogical

di sorder,_ synpt om or di sease 21.. The use of claimil6 rein the

physi ol ogi-cal rﬁ??WPdsﬁfﬁﬁ{t@ﬁﬂmmﬂﬂgé T WhesgisR sis ‘§%ﬁﬁﬁrt her
conprisin 1aR ek Ve _ BR14\e; N C InapS Ld and at
| east oneglgju?s?(tgia{qut'gﬁb%ﬁ%?ﬁd’eﬂngq@&gmn%nf;f zg’c'?ﬁ’e@g 1tﬁg}drl1§$i ?z{rcént for
the tr eatGaeycloaikyl, HOGIRYBI"otAG(QAR RS oMNRF SO HptSdaNi “Ri‘sBase.  22. The
met hod according to claim 19, where the serotonin 5-HT3 receptor antagoni st
i s ondansetron, dol asetron, palonsetron or granisetron, the corticosteroid
i s dexanet hasone, and the substituted benzam de is netocl opram de. 125




23. The pharmaceutical conposition accordlng to claim1l, where the

sel ective serotonin reuptake inhibitod2ds tl|uoxetine, fluvoxam ne.
paroxetine, sertaline, or a pharmaceutically-acceptable salt thereof. 24.
The phar eutical conposition according to claim 12, where the serotonin
5-HT3 re B?W'ntagonlst i s ondansetron, dol asetron, pal onsetron or

grani setron, the corticosteroid is dexanethasone and the substituted
benzani de i s netocl 8Prani de. 25 The ph pmaceuti cal conposition according
to claimi13, whene he ser ot oni 3 r? ept or ant agoni st i s ondansetron,
dol asetron, pa RSELRBN Or gr ) th “corticosteroid is

dexanet haso /26bJThe pHamNa ku; méltlon according to claim12
where the ¢ rtkg ter&?d is ' son and the substituted benzam de is
met ocl opram de. |[27. The phar ceutical np63|t|on according to claim 14,
where the corticBsteroid is dékanethasoné’and t he substituted benzam de is
net ocl opram de. 28. The phar eutical conposition according to claim10,
further conprising e@st one e njve serotonin reuptake inhibitor.

29. The phar mageut ¥cal x€ siti/on ccor ding to claim 10, further
conprising at Iea§ on seréf‘ 3 receptor ant agoni st, or at | east
one corLicoster0|d t |east Etltuted benzam de. 30. The

phar maceut i cal conpogn on acco (M) to claim 10, further conprising at

| east one serotonin 5-HY3 recept or ah tagoni st and at | east one

corticosteroid. 31. THe pjfarmacféutical conposition according to claim 10,
further conprising at Iseast onedsubstituted benzami de and at |east one
corticosteroid. 32. The p\ar_@’qgwtl cal conposition according to claim 11,

where the selective
wherein X2 is —O-, -S-, -CHz-, or NR¥®-; and R® is C(O)OR™ or ~C(O)NR’R™,
6.  The compound or salt according to claim 1, where R'? and R¥ are
independently selected from the group consisting of H and -CH>: n3 is 2 or 3; and n5
is1or2.
7.  The compound or salt according to claim 5, wherein R'? and R? are H;
n3is 2 or 3; and

n5is 1 or 2.

8. The compound or salt according o claim 4, wherein the compound is:

'///O



126 serotonin reuptake inhibitor is fluoxetine, fluvoxam ne, paroxetine,
sertaline, or a pharmaceuticall y-acced?%lbl e salt thereof. 33. The

phar maceutical conposition according to claim29, where the serotbnin 5-HT3
receptor antaggni st is ondansetro ol asetron, a#onset ron _or, granisetron,
the cortitost er PTROUEH I‘?&%ﬂ@&gr‘? ”T’ﬂe“@ﬁb@'f’ W%?‘EHP%H’?'&m de is

nmet ocl opr a;g\,de. 34. The pharnmaceutical conposition according to claim30
where the seyotonin®i1-1T3 receptor antagonist is ondansetron, dol asetron,
pal onsetron{or\ grangsetron, the corticosteroid is dexanethasone. 35. The
phar maceut irgal, tion according to claim 31 where the corticosteroid

i s dexanet offe, Che substituted benzam de is netocl opram de.

10. A pharmaceutical composition comprising a therapeutically effective amount

of at least one compound of claim 1 in a pharmaceutically acceptable carrier.

11.  The pharmaceutical composition according to claim 10, further comprising at

least one selective serotonin reuptake inhibitor.

12.  The pharmaceutical composition according to claim 10, further comprising at
least one serotonin 5-HT3 receptor antagonist, or at least one corticosteroid or at

least ane substituted benzamide.

13.  The pharmaceutical composition according to claim 10, further comprising at

least one serotonin 5-HT; receptor antagonist and at least one corticosteroid.

14.  The pharmaceutical composition according to claim 10, further comprising at

least one substituted benzamide and at least one corticosteroid.

15.  Use of an effective amount of at least one compound or salt according to
claim 1, or a pharmaceutical composition thereof, in the manufacture of a
medicament for the treatment of a physiological disorder, symptom or disease is a
respiratory disease, cough, inflammatory disease, skin disorder, ophthalmological
disorder, depression, anxiety, phobia, bipolar disorder, alcohol dependence,
psychoactive substance abuse, epilepsy, nociception, psychosis, schizophrenia,
Alzheimer's disease, AlDs related dementia, Towne's disease, stress related
disorder, obsessive/compulsive disorder, bulemia, anorexia nervosa, binge eating,
mania, premenstrual syndrome, gastrointestinal disorder, atherosclerosis, fibrosing
disorder, obesity, Type |l diabetes, headache, neuropathic pain, post-operative pain,
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chronic pain syndrome, bladder disorder, genitourinary disorder, emesis or nausea.

16.  The use according to claim 15 wherein the physiological disorder, symptom or

disease is asthma, emesis, nausea, depression, anxiety, cough or migraine.

17.  The use of claim 16 wherein the physiological disorder, symptom or disease is
depression or anxiety further comprising use of an effective amount of at least one
selective serotonin reuptake inhibitor in the manufacture of the medicament for the

treatment of the physiological disorder, symptom or disease.

18.  The use according to claim 17, where the selective serotonin reuptake
inhibitor is fluoxetine, fluvoxamine, paroxeline, sertaline, or a pharmaceutically-

acceptable salt thereof.

19.  The use of claim 16 wherein the physiological disorder, symptom or disease is
emesis, and further comprising use of an effective amount of at least one serotonin
5-HT3 receptor antagonist or at least one corticosteroid or at least one substituted
benzamide in the manufacture of the medicament for the treatment of the =

physiological disorder, symptom or disease.

20. The use of claim 16 wherein the physiological disorder, symptom or disease is
emesis, and further comprising use of an effective amount of at least one serotonin
5-HT3 receptor antagonist and at least one corticosteroid in the manufacture of the

medicament for the treatment of the physiological disorder, symptom or disease.

21.  The use of claim 16 wherein the physiological disorder, symptom or disease is
emesis, and further comprising use of an effective amount of at least one
corticosteroid and at least one substituted benzamide in the manufacture of the
medicament for the treatment of the physiological disorder, symptom or disease.

22.  The method according to claim 18, where the serotonin 5-HT3 receptor
antagonist is ondansetron, dolasetron, palonsetron or granisetron, the corticosteroid

is dexamethasone, and the substituted benzamide is metoclopramide.
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23.  The pharmaceutical composition according to claim 11, where the selective
serotonin reuptake inhibitor is fluoxetine, fluvoxamine. paroxetine, sertaline, or a

pharmaceutically-acceptable salt thereof.

24.  The pharmaceutical composition according to claim 12, where the serotonin
5-HT3 receptor antagonist is ondansetron, dolasetron, palonsetron or granisetron,
the corticosteroid is dexamethasone, and the substituted benzamide is

metoclopramide.

25.  The pharmaceutical composition according to claim 13 where the serotonin 5-
HT3 receptor antagonist is ondansetron, dolasetron, palonsetron or granisetron, the

corticosteroid is dexamethasone.

26. The pharmaceutical composition according to claim 12 where the

corticosteroid is dexamethasone, and the substituted benzamide is metoclopramide.

27.  The pharmaceutical composition according to claim 14, where the

corticosteroid is dexamethasone and the substituted benzamide is metoclopramide.

28.  The pharmaceutical composition according to claim 10, further comprising at

least one selective serotonin reuptake inhibitor.
29.  The pharmaceutical composition according to claim 10, further comprising at
least one serotonin 5-HT3 receptor antagonist, or at least one corticosteroid or at

least one substituted benzamide.

30. The pharmaceutical composition according to claim 10, further comprising at

least one serotonin 5-HT3 receptor antagonist and at least one corticosteroid.

31.  The pharmaceutical composition according to claim 10, further comprising at

least one substituted benzamide and at least one corticosteroid.

32.  The pharmaceutical composition according to claim 11, where the selective
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serotonin reuptake inhibitor is fluoxetine, fluvoxamine, paroxetine, sertaline, or a

pharmaceutically-acceptable salt thereof.

33.  The pharmaceutical composition according to claim 29, where the serotonin
5-HT3 receptor antagonist is ondansetron, dolasetron, palonsetron or granisetron,
the corticosteroid is dexamethasone, and the substituted benzamide is

metoclopramide.

34. The pharmaceutical composition according to claim 30 where the serotonin
5HT3 receptor antagenist is ondansetron, dolasetron, palonsetron or granisetron, the

corticosteroid is dexamethasone.

35. The pharmaceutical composition according to claim 31 where the

corticosteroid is dexamethasone, and the substituted benzamide is metoclopramide.





