-1- PYRROLI DI NE AND PI PERI DI NE DERI VATES AS NK1 ANTAGONI STS BACKGROUND OF
THE INVENTION 1. Field of the Invention The invention relates to an

ant agoni st of the neuropeptide neurokinin- 1 (NK1 or NK-1) receptor. 2.
Description of Related Art Tachykinins are peptide |ligands for neurokinin
receptors. Neurokinin receptors, such as NK1, NK2 and NK3, are involved in
a variety of biological processes. Théy can be found in a manmal's nervous
and circulatory systens, as well as in peripheral tissues. Consequently,

t he nodul ation of these types of receptors have been studied to potentially
treat or prevent various mammual i an disease states. For instance, NK
receptors have been reported to -be involved in mcrovascul ar | eakage and
mucus secretion. Representative types of neurokinin receptor antagonists
and their uses can be found in: US. 5,760,018 (1998) (pain, inflammtion,
m grai ne and ene5|gé 620, 989 %é997 (pai n, nociception and

i nf| anmat i on) b PH%E& ’{‘%%)’E‘(@é )PERWRTES 28080 AFPRLONIES®INE) and WO
94/ 10165 (1994) (sane). Further types of NK1 receptor antagonists can be
found in W et al, Tetrahedron 56, 3043-3051 (2000); Ronbouts et al,
Tetrahedron Letters 42. 7397-7399 (2001); and Rogiers et al, Tetrahedron
57, 8971-8981 (2001). It would be beneficial to provide a NK1 ant agoni st
that is potent, selective, and possesses beneficial therapeutic and

phar macol ogi cal properties, and good netabolic stability. It would further
be ben R B INKENDIOMoni st that is effective for treating a
vari ety of pll1y5| o] Eg; E!hdksvorg'ers synptons and di seases while mnimzing
side effects.” The ' to provide these and other benefits,

which wi || beconmeThppaventorareldtes tdescantaigonlst pf tigs aearspeptideSiddvBRMiIGF THE

| NVENTI ON | n one, aspect of the invention, a conpound is provided having the
for mul at (Ni<s o iR ?&e‘F@FﬁQF R33 R (1) or a pharmaceutically-acceptable salt

thereof, whepein pegcription of Related Art
Tachykinins are peptide ligands for neurckinin receptors. Neurokinin

receptors, such as NK;, NK; and NKj, are involved in a variety of biclogical
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 to be involved in
microvascular leakage and mucus secretion. Representative types of neurokinin
receptor antagonists and their uses can be found in: U.S. 5,760,018 (1998) (pain,

' inflammation, migraine and emesis), U.S. 5,620,989 (1997) (pain, nociception and

‘ inflammation), WO 85/19344 (1995) (same), WO 984/13639 (1994) (same) and WO
94/10165 (1994) (same). Further types of NK, receptor antagonists can be found in
Wu et al, Tetrahedron 56, 3043-3051 (2000); Rombouts et al, Tetrahedron Letters
42, 7397-7399 (2001); and Rogiers et al, Tetrahedron 57, 8971-8981 (2001).

It would be beneficial to provide a NK; antagonist that is potent, selective,

and possesses beneficial therapeutic and pharmacological properties, and good
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.



Ar' and Arz are each independently selected fromthe group consisting of

R17 -heteroaryl and i 10 X is -0-, -5-, -SO, -SO2-, -NR34-, -N(COR12)- or
-N(SO2R15)-; when X is -SO, -SO2-, -N(COR12)- or -N(SO2R15)-, then: R1
and R2 are each independently selected fromthe group consisting of H,

C -C6 al kyl, hydroxy(Cl-C3al kyl), C3- 082'cycl oal kyl, -CH2F, -CHF2 and - CF3;
or Rl and R2, together with the carbon atomto which they are both
attached, forma chemcally feasible C3 to Ce alkylene ring; or when X is
-0-, - SSUMMARRBOE THEMIVERNTOIN R2 are each independently selected fromthe
group consisting of H Cl1-C5 alkyl, hydroxy(Cl-C3al kyl), .C3-C6_ cycl oal kyl,
“CH2F, - CHR2ImARe aspect @% the Inyeatiep, 2 cogMIE & prevides baying Ahea ! 48 Uahi ch
they are both attached, forma chem gally feasible C3 to C6 alkylene ring;
or R and R2,- together with ong anoffer mhd ghe carbon atomto which they
are both attached, forma (R-ﬁoé R3 i el ected fromthe group
consisting of H Cl1-C6 alky C11- al kyl), C3-C8 cycl oal kyl,

-CH2F, -CHF2 and - CF3; C i ndependent Ay“ sel ected fromthe group
consisting of H, Cl-C6 a@Rkyl/~ "@nad\-OH, each R7 is independently sel ected
fromthe group consisti%g HaphNCl-C5 alkyl;. -3 n2is 1to4;, R4 and RS
are each independently sel et épfrompHte group consisting of -(CR28R29
)nl-G where, nl is 0 to 5;'a & ®*¥s Ff, =CF3, CHF2, - =CHZF- =0+ =0=(C- 1- C6

al kyl ), =OCHZF, - =OCHF21 oa:§ - OCH2CF3, -0 (C3-@8 cycl oal kyl ),

-0 (Cl.cs) al : ! ol R14, - NR12S02R13,
-NRgzc(C))?ata45y-5§ﬁ%i E%@'%?Tf?@%@%ﬂﬁ%- ) NR13R14, - C(O) ORIL3,
-C3- C8 cycl oArkghd ArRa9¢ eaah\ihdepemigntlysalectadyfrom tbe(gbpRp £0nsEHNQ) MR13R14,
- C(=NORL4) (R 3). ~C(QRI3, -C(ORL2)(R13)(R14), het | oal kenyl

opt 1 ol PNEEESeR] Bl oy 1 o a ) (o) LRLA). heterocycloatkeny
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X' is -O-, -S-, -SO-, -805-, -NR*-, -N(COR"?)- or -N(SO,R "%)-;
when X' is -S0-, -S0,-, -N(COR"?)- or —N(SO;R")-, then:
R' and R? are each independently selected from the group

consisting of H, C4-Cg alkyl, hydroxy(C4-Caalkyl), C3-Cg cycloaikyl,
-CHzF, -CHF; and -CF3; or R' and Rz, together with the carbon atom to
which they are both attached, form a chemically feasible C; to Cg
alkylene ring; or - -
when X' is -O-, -8- or =NR*, then:
R' and R? are each independently selected from the group
consisting of H, C4-Cg alkyi, hydroxy(C,-Caalkyl), C3-Cs cycloalkyl,
-CH.F, -CHF; and -CF3; or R and R?, together with the carbon atom to
which they ére both attached, forrh a chemically feasible C; 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(C+-C3
alkyl), C3-Cg cycloalkyl, -CH,F, -CHF3 and -CF3;
each R%is independently selected from the group consisting of H, C4-Cs alkyl
and -OH;
each R is independently selected from the group consisting of H and C4-Cg
alkyl; .



substituents independently selected fromthe group consisting of R30 and
R31, '/TC ~4 i-h 12 X2 R37 ,;2.'~4 R12 2 N/ /11 ~5~\\N _IN\1 ~ R N5\
27 ~-Nor 2R ~NA 27 Rn 1l 027 \ R12 or R4 and R5 together are =0,
=NOR12; or R4 and R5, together with th§ carbon atomto which they are both
attached, forma chemcally feasible 4- to 8-nenbered heterocycl oal kyl or
het erocycl oal kenyl ring containing 1 to 3 groups independently sel ected
from X2, prOV|ded that at least one X2 is -NR35-, -0-, -5-, -S(O- OF

_S@-, the kil 4y feasible ring being optlonally substituted with from 1

to 6 substit p%}g.p of R30
and R31; proF\kl;‘\lta %@I F\':ﬁr:éa;? aﬁgbégﬁgéﬁﬁﬁgglefd H‘Ftehcétg@gﬁﬁ rom t%}tydg?gup

consi st-(@B % )ﬁh G,al kyl and cycl oal kyl; further provided that, when one of
R4 and R5 is*- then the other one of R4 and R5 is not al kyI or

(R19), -aryl; er’@' RO and R10 are each independently selected fromthe group
consi sting of GL-d% 8l kyd, C3-C8 cycloalkyl, -ORt2, halogen, -CN, -NO2,
- CF3, -CHF2, CH2 -4 - CHZCFS - OCF3, -0OCHF2, -OCH2F, -OCH2CF3, - COOR12,
_OCONR2LR22, - OC(®)iSiRD -E3, -G}df:g epkﬂzf,. “ORRPOEOR-2s alWﬁzi@OiﬂFs -OCHF,

and (RI9) - R DAPHC e T FIRERY) S RN G PR oa kyt:
-NR"RY, -sozm:a“R14 -I\IR”sozFa13 -NR'™C(0)R™, -NR"’C(O)OR",
-NR'}(C(O)NR™R™), -C(O)NR™R™, -C(0)OR™, -C5-Cq cycloalkyl, (R'°)-aryl,
(R')-heteroaryl, -OC(O)R™, -OC(OINR™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 R*',

HR” T AR
N-R% §-—-I| AL 0= $ WR
\[T\R12 Tl\
Rz ; o | M%\RZ
_/_y
§ x;z , OF

R* and R® together are =0, =NOR"; or

R* and R®, together with the carbon atom to which they are both attached,
form a chemically feasible 4- to 8-membered heterocycloalky! or heterocycloalkenyl
ring containing 1 to 3 groups independently selected from X2, provided that at least
one X% is -=NR%*-, -0O-, -S-, -5(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, C5-Cg cycloalkyl, -OR", halogen, -CN, -NOs, -CF3, -CHF,, -CH,F,



R13 and R14 are each independently selected fromthe group consisting of H,
Cl-C6 al kyl, C3-C5 cycl oal kyl, (C3-CB)cycloal kyl (d -C6)al kyl -CH2CF3, aryl
an3 heteroaryl; or R13 14 and R, together with the nitrogen atomto which
they are both attached, forma chemcally feasible 4- to 7-nmenbered
saturated or unsaturated ring that is "@rptionally substituted with -OR12,
where one of the carbon atons in the ring is optionally replaced by a

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

(c):i g:s or-lCZ-;l?CEHii -mm-olﬁs:mriéylt)cm},c@?ygaml-@@o??gl:;emﬁeﬁz@s;_ R7B is H,
- a cyc , - C - a

hydroxyéé(@b%f I2: %IQC%B%C}W%QS% h’%éﬁ'b{@?égéksfbggg %Q@h{RZ(;RZ%’he aryl or
het er oapybh2'd Bo_pBeiedr2i ta 4 azh N8l g9y | ladﬂ:ﬂls ed from
the gr Otﬁoﬁzc?rg%q?st’l nNg\ﬁo@H, %82%\&% ?Kyf“’?%ﬁw (R(g:))éggg%%yl : C&)-h(;éo&g)%k Iky,

-OH, hal ogenR'2 G\H, ONGR; alk@R®; C3-GaR¥clodli@F, - OCF3, - OCHF2, - OCHZF,

-0 (C -C6 al kys), - O(C3-CB,cycl oal kyl), - , - R21R22, . .

T G oL Re B BRI s cachihaeRenaen a8l SERI OT ResoRp RionS stige of H,
21CON , R21 S| %@@ Yoy _'@gﬁ‘ T "@;@—5 pendent |y
sel ecz%%oarkk?‘hg%g?%é%@%lﬁg?é??%g) f ,kylgil apfgf%ﬁg ycr:l.aggl kyl and
benzyl ;hetergayl,and R22, together with the nitrogen atomto which they are
both attachedas _fqrssa, chem cally feasible 4- to 7- ered saturated or
insatur ated N ngnaher wosire Bih Ya ARt I whic B 416 SRl Bl 1y
repl aceghriya hBaieanAtcdsitse e ed Fdmehitsuret RRtGIR6M of @REhRirARA @hg thatis-S- and
-NR34-; R23 and R24 "are each_independently selected fromthe group

consi stopipnallyrsubsituied with PRyT. wharerere ahih bopjemsdn thetria e car bon

atomto ' t t r = |_graup; R27
T e eRa L 8 B BaR b ens R e drlp AR ERAER - e o
from t hendr-dlR**gonsi sting of H and d-Calkyl; R 30 and R 3' are each

i ndependent lﬁ sebe ted fromthe group consisting of H -OH C, ~C6 al kyl,
C3- CB cycl oal'&{i Y f&%- ) CYCl oal kyl (C1-C6)al kyl and -C(ONR 13 R 14 ; or
R30--dh-d - R'3{k €,inaatk{i%es-0Y dyriddkeichbPor-GHIDF;;-to WTi-Wh-6y-eim

- Udt hat t ~FdFed; ,

R™ is H, C4-Cs alkyl, C3-Cg cycloalkyl, (C3-Cg)cycloalkyl{C1-Csg)alkyt,
hydroxy(C2-Ce)alkyl or -P{O)}OH).;

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-Cs alkyl, C3-Cs
cycloalkyl, C1-Cs alkoxy, -OH, halogen, -CN, -NO;, -CF3, -CHF,, -CH3F, -OCF3,
-OCHF3, -OCH,F, -O-(C4-Cg alkyl), -O-(C5-Cs 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,
C4-Cs alkyl, C3-Cy cycloalkyl and benzyl; or

R?' and R%, together with the nitrogen atom to which they are both attached,
form a chemically feasible 4- 10 7-membered saturated or unsaturated ring, where
one of the carbon atoms in the ring is optionally replaced by a heteroatom selected

_ from the group consisting of -O-, -S- and ~NR¥-;

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

and C4-Cg alkyl; or
~ R® and R®, together with the carbon atom to which they are both attached,

form a C=0 or cyclopropyl group; '

R? is H, -OH or C4-Cg alkyl;



form=0, =S, a cycfopropyl ring or =NR 36; R 32 and R 33 are each

i ndependently selected fromthe group consisting of H and C-C6 alkyl; R 34
is H d-C6 alkyl, C3-C8 cycloal kyl, (C3-C8)CYyd oal kyl (C1-C6) al kyl or
hydroxy(C2-C6)al kyl; R35 is H (-C6.8J kyl, C3-C8 cycl oal kyl,

(C3-C8)cycloal kyl (G -C6) al kyl, - 15 -P(O)(C]—|)2 al 'yl , hydroXY(C2- C6) al kyl ,
(C1-Co6) al koxy(G -C6) al kyl, -S02R , or (CH2) 2-N(R 12) S02-R5, R36is H,

G % e an R M vbch P d%%éﬁﬁéﬁ%%ﬁ%ﬁé%w%ﬁg Hroup

consi sbnﬁg:p@zam i:C - C6 al kyI O—l CI C6 aI koxy and hal ogen; r is | to 3;
X2 is -NR 15 (\S or -CR12 F-; X3 is -NR
14" N co\ﬁwlgnﬁﬂ@are eaQb@oQﬂquenﬂst Wfsgtgd %Qm themrem cppsisting o2 NHR

s 75 100 O Comlih St ik, CECaloyeiielin (B CERl o TR r?éRi‘ﬁeS e

formuler(1l), i ncI ud| ng any and all diast ereorrers enanti oners,

st er eoi soner g, re€ fQstereoners, _rotorners,_taut 5_.__ancL dr af.. the
corrpounds thl ﬁ@dt es mquawm)th%ﬁar Hepiom %W&% @‘J’gﬁt%&lag vat es
(e.qg., ﬁ.gr.@t efrg) ‘?ﬁq R*®Re. The conpounds haV| ng the formul a
(1) can be uée ul” far gg tin a varl ety of diseases, .synptons and

physi ol ogi c&* dnddRdare easbahdapeledmﬁiysseldetmefmmdhe gnupe:toylsahl@gomfd@h
Anot her ﬁ 8 f the invention conprises a pharmaceutical conposition
conpri &/ 3?1 %aﬁ‘;ﬂ)und of formula (1), alone or with another active agent,

and a phar patRpuHi eqicta/a:ﬁﬂcw@@bpd@@:kw @ca-%)@cmmk;qf@ -Chpefier. The
(6]

i nventive co(rg)oun s -6 and conpositions can be used alone or in conbination
with ohkdfoxy z-@e)aé@énts and/ or methods of treatnent for treating a variety

i scl osed nS orn BT TRt BRIt SR IS °2nd terms
are usedMeoE)n allyl, dnyeratyiiSsiisdalkin (BnCs)ialsoxkK ChiCagaliyt, FS@aR 5E)OLrept wher e
::)Zlee]gl@tﬂzi??om%?&%ﬁéﬁrgl | '(I)'\rllmegg gg;: 2: E: 82: ZBB: z rteg;;)g?gggt 01E hev\,het her a
termis usef®is Ht 65lC; Blkyll T,005bydMGAIKkoN (G103 Bkl €T A6 )iyl 90t her wi se
-CN or OR'%; |
R¥ is 1 to 3 substituents independently selected from the group consisting of
H, C+-Cs alkyl, -OH, c1-c¢ alkoxy and halogen;
ris 1to 3; .
X% is —=NR*-, -O-, -S-, -S(O)-, -SO2-, -CHo-, -CF2- or -CR'?F-;
X2 is =NR¥-, -N(CONR™®R ™)., -N(CO,R"™)-, -N(SO,R")-, -N(COR"?)-,
-N(SO;NHR™)-, -0-, -S-, -8(0)-, -80;-, -CHy-, -CF2- or -CR"F-;
nsis 1 to 5; and |
nsis 1 to 3.
The invention comprises at least one compound having the formula (1),
including any and all diastereomers, enantiomers, stereocisomers, regiostereomers,
rotomers, tautomers and prodrugs of the compounds having the formula (1) and their
corresponding salts, solvates (e.g., hydrates), esters, and the like. The compounds
'having the formula (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 (l), alone or with another active agent, and a

pharmaceutically acceptable carrier or excipient therefor. The inventive compounds



I ndi cated. Hence, the definition of "alkyl" applies to "alkyl" as well as
the "alkyl" portions of "hydroxyal kyl," "hal oal kyl," "al koxy," etc. The
term"substituted,” as used herein, neans the replacenent of one or nore
atons, usually hydrogen atons, in-a gi gn structure with an atom or radica
selected froma specified group. In thé”situations where nore than one atom
may be replaced wth a substituent selected fromthe sane specified group,
the substituents may be, unless otherw se specified, either the same or

di f f er edld @oqunqoeen beassedraionedrin’ mmnam@mnth ethensctivé@gents neans a

t t h
may be. eneY methge® e et Reibarlit 5 iRy 61 GisBRHET o wrlbtanTs SRR 2
strai ghmmm@gmﬂ%mé@wemMe S ﬂlsbﬁ)\éeﬂg'léréﬁ‘l desi gnat ed number of
carbon atons.* |f the nunber of carbon atoms is not designated, the carbon

chain is fromone to twenty-four carbon atons, nore preferably, fromone to
twel ve REMAILER DERSCRIRTIGNSt preferably, fromone to six carbon atons. The

| d, b
ot oeyert o FEbonaRneS T B BRRS Al bR A b B MR R ' ©
may be gtskpeReashigsn aemeﬁtﬂwéeé st-‘atéerobﬁ@waé@rthbffeuowmldjémt;@neaeb@bl e

structure. Preferred carbocyclic rings have fromthree to six carbons.

Exalrrpl ethropgheid] tfaa:?pplc:ff' iqediencandsclainas.udéresgiafiitigns apelydega[w?sss of
2eq hePhtiter QLS B G B BRI borBiegldiith otfer s BB Ytk isBS o

havi ng indaratede Hemde\(\meadeﬁa‘tubn crfi“amgl" diisicarty " atyl"edy welllds theeatn#! | y have
from6 to 14 carbon atons W, h( F '\5/53‘(' ab] e substltut abl e carbon atons of
t he aryPO'ﬁ'Bi’ét‘%f "Brdraxyphvbn dé%loa y Bints of attachment. -7

Represent at i Tﬁe%ﬁﬁ%@ﬁsﬁtﬂ@o‘més HQ@BHerefh“ 'r"ﬁé‘é/ﬂs a¥ment of one or

t et rahydronaphthyl, “indanyl, 1 ndenyl and’the |k he term "heteroaryl,
as ‘usedmiose eicpmsmawﬁlyahydmgen@tomscyta|g:verca@n¢t¢la$ with aratomiar ragieg! syst em

ctom | OPRE S YBe PR Brbfp 1Ry SlatoridpfieR idtBifian A/ AEM ey

cyclic lgeoemaoédfwmeaeubstsme@temct@j frenb'tlta/séﬂne g:reuﬂied)grdu;neher ten atons,
at | east ne of whi E’h i s carbon, and haVIqqg h ast one }/fg quur or
ni t r ogetHRE EH’ﬁntlsrﬁ‘@V @pPPf@SeP SF"Hééﬁﬂelcg' ﬁ% 1] ehﬁa’é'es‘ﬁﬁq" f%rHt nurmber of
pi (n) ,“e\l.@,gadgqﬁjr;o provide aromatic character. Representative heteroaryl
(het eroaronati c) groups are pyr| di nyl, . pyrimdinyl, pyrazinyl, pyridazinyl,
furanyl, benIbgdesmyheterpatomy as \madzimenauermeansmmrogen smIﬁIraarezmeym

I m daz OJdt}SIm. mdlﬁlgltyeteroéteﬁzsoh%e shiid 817'(9_',,;}’ ;‘rlay be the same or different.

The term "alkyl,” as used herein, means a straight or branched, hydrocarbon

chain having the designated number of carbon atoms. If the number of carbon
atoms js' not designated, the carbon chain is from one to twenty-four carbon atoms,
more preferably, from one to twelve carbon atoms, and most preferably, from one to
six carbon atoms.

The ferm “cycloalkyl” as used herein, means a saturated, stable, non-
aromatic carbocyclic ring having from three to eight carbon atoms. The cycloalkyl
may be attached at any endocyclic carbon atom that results in a stable structure.
Preferred carbocyclic rings have from three to six carbons. Examples of cycloalkyl

" radicals include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the
like.

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



| sot hi azol yl, benzot hi azolyl, benzoxazolyl, oxazolyl, pyrrolyl, isoxazolyl,
1,3,5-triazinyl and indolyl groups. The heteroaryl group can be joined to
the rest of the nolecule through a bond at any substitutable carbon or
nitrogen. The term "heterocycloal kyl" gs used herein neans a saturated
cyclic ring having from3 to 8 nenbers, preferably 5 or 6 nenbers, and
conprising 2 to 7 carbon atons and 1 to 3 heteroatons independently
selected fromthe group consisting of -0-, -5-, -S(0O-, -SO2- aﬂd - NR3
Typi calReREELHBveRatypiesingudea piienyl cuameny.maphthi tetsahydipRgpnthyl,

pi peri dj ' | amorpholinyl, and the Iike. The heterocycl ocl kyl
ring cghg%'lév'aﬂdggkgéh@?? H]gar est of the structure through either a

substi t ut abiTtee térmy“fetetuamylgrasiused berding mzlaasra mpnu-tor dgeyclic Thieetnératly

"het ergcgc,b&a‘l,kenpl " as u%ed herein neans a cg/c,l icri ng h vi.{}a from 3 to 8
menber JE33IPIE BRGSY§IER GPNRINBGRNEOr BYRIatBRBYG Enag apd bl 4 iB88Nat ons  and
l1to3 t i e t LSkl -0-,
e R et B Py A R S PR OB RS L e
ring, Rucydlictgrobpwfryearr@iaatansharabigrlic gras obnmepdraencitosis; latieards ar e:
H N\ HN ~H\| ]  NH HIé)\ID and Hl\h ~ N wh%rein t he ring can l%e attalched to the
rest of°th® WhIHJE GEEPY Ty 2Ying ak feast QG PMAR aSHEYE PHLEOESTORAON o

substi t; el ' ' Whgh j | Kenyl, it
can be t?ﬁﬁﬁﬂéﬁl@ﬁ?ﬂ;ﬂ&i#%@%&%}/ﬁg%F gﬁ%rﬁr oug%&e?its%ﬁgﬁs gréﬁ@sﬁ?ut able ring
car bon povidesarogtatiotratrbeteri Reprasemtaties heter®aWidnetoamrun&icfgroops aré ng

wth 1, 2 or 3 groups.independently se|ected, ,from X2 .1 pr 2 of X2 are
oar bon PN MBI BEEERYE RRHbAR YL i, sdretirany Wetaha n7° v ch
are in¢ﬁﬁﬁbﬂﬂéhywﬂﬁ§i@9ﬂﬂdaﬁk@ﬁbﬂﬁﬁﬂd@ﬁﬂwlﬁﬁ%zbh%ﬁﬁbbgggu@héﬁmwﬂ and n7 is
to 5. Atypical structure wherein the heteroatomis -NR35-, X2 is -CH2-,
and RSGS%?\HI‘@ZRIY«MW%@%FW@PMrdﬁﬂzé’xéé@%bWﬁzg%lﬂyﬂi%w iserazelxt dad Hytriggiayl

forml g{3 | I M\ ' )
at achay® FOB Bodfe Mo reRiBRRT rphp Lablte SHOPD bl B ftiRbIEA e | by
HN and titesighea ipohdl @ay, Substitutable ¢erbenror nitagenan oxygen at om bonded to a
2?’?8) ;firklejﬁgl _hé'i tdhm Sr'nuectgroacsyc orélkayll’kgsl uded %lelféalﬂyn"tegrrng lépsa(tﬁfa%d c-ygl-iéi Inrl%{ |

having from 3 to 8 members, preferably 5 or 8 members, and comprising 2 to 7

carbon atoms and 1 to 3 heteroatoms independently selected from the group
consisting of -O-, -S-, -S(0)-, -SO,- and —-NR¥-. Typical heterocycloalky! rings are
pyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl, morpholinyl, and the like. The
heterocycloclkyl ring can be attached to the rest of the structure through either a
substitutable ring carbon or a substitutable ring nitrogen. '

The term “heterocycloalkenyl” as used herein means a cyclic ring having from
3 to 8 members, preferably 5 or 6 members, and comprising 2 to 7 carbon atoms
and 1 to 3 heteroatoms independently selected from the group consisting of -O-, -S-,
-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\
L L) N
, HN and pyn_ g/

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

, wherein the ring can be attached to the

nitrogen {(e.g., in R* when G is heterocycioalkenyl, it can be joined to the
(CstRzg)m group through either a substitutable ring carbon or a substitutable ring
nitrogen).



Represent ati ve al koxy groups include nethoxy, ethoxy, and isopropoxy groups.
The term "hydroxyal kyl ," as used herein, neans a substituted hydrocarbon
chain, preferably, an al kyl group, having at | east one hydroxy substituent
(i.e., -OH). Representative hydroxyal kyl groups include hydroxynethyl,

hydr oxyet hyl and hydroxypropyl. groups:®-The term "hal 0" or "hal ogen" as used
herein neans a chloro, brono, fluoro or iodo atomradical. Unless otherw se
known, stated or shown to be to the contrary, the point of attachnent for a
mul tipl e terwr&ubat‘ iatdem? fo(rnuiatrmgluenth dy @mrt:hgtowseindefrbnﬁedtly gelectientify a

single rml ty) to a subject str ture is.throuygh st n erm of the
mul ti pl éOTP manldoT Oe a‘??{??zcafea?@f Qfythi ¥giiab q@@b%t {hr@ﬁn@p@aﬂ}%geﬁ% by

t ar get r ?ﬁg}ﬁh bidign
nvergﬁej 3 \A/HenH]Cﬁ dré lﬂg&?’eﬁ%%}]t}[ya%ésﬁébt ar@? BF (ﬁ]gcg aches to a Pér get ed
st ruct Larm:i thisoldh 5t hie ty;acammmmne whereof thdndaetarbatom ieaNR S, 0t isHGH-a

cycloalk bk tit attachstoatar he | atter

T ky AR e B Thee et ot acaooeyiprounls fprarenled by Tas arauidyi v o
When a vari abl ecpppears rmre than once in a structural for mul a, for exanple,
R8, its definitjon at each occurrence is |ndependent of its definition at
every other og The term "prodrug," as used herein, represents
conmpounds t rug precursors which, followng adm nistration to a
patient, rele Qé drug in vivo via a chem cal or physiological process
(e.g., a prodr Mhei ng brought to a physiological pH or through an
enzynme action converted to the desired drug forn). A discussion of
prodrugs is \RHay Flé‘ém'drRsr to@ﬁ@@mlthaﬂﬁé CarbSh b 'vﬂfllcletﬁb)ﬂé#éléﬁaéhed“%ﬁh a

Del i very Systens, S. Synposium Series 1987) and in

Bi or evé?estamcercbaikeraﬂ §lngnemm@l@e@i $MEh BNGS amdche, ed., American

Phar maceut i cal P@_fsom ati on d Per ganon Press (1987), each of which is

|ncorporated ﬁ“ n by fer nce inits entirety. As used herein, the term
‘conposi ti On’ﬂn)éz',l ntgrige enconpass a product conprising the specified
ingredients i i fieéd anounts, as well as any product which results,

directly or indi rectly, from conbi na'gi on of the specified ingredients in
the specifi ethabeumtalkory,hes usedrhereins oeans antthygepeatar hgnrée@tnpaes or

ol ai e Dbt et RS S i dARELA IS (6.8 SRaBBREH (OGS,

forth, Repreysftitiecsldory ghstipdtntiudel inethdxy, athoxy, BREASGED Ky dieupEr M
"about.” Ref'le!get Itegr% Ehydrggyzﬁﬁﬂp’ogsngsgg \rlllepé]mt rr}leeafn%ramsjtljgstgtuzed hydrocarbon
chain, preferably, an alkyl group, having at least one 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
jodo 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) fo a subject structure is through the last named term of the
multiple term. For example, an “arylalkyl” substituent attaches to a targeted
structure through the “alkyl® portion of the substituent. Conversely, when the
substituent is "alkylaryl”, it attaches to a targeted structure through the “aryl” portion
of the substituent. Similarly, a cycloalkylalky! substituent attaches to a targeted

through the latter “alkyl” portion of the substituent (e.g., Structure-alkyl-cycloatkyl).



1z R3R6 A, 1 R RRR33 R32 or a pharnmaceutically-acceptable salt
thereof, preferred are conpounds wherein Art and Arz are each, preferably,

i RO 10 where R8, R9 and R10 are each independently defined as above in the
summary of the invention. More preferagbly, for Ar2, RIO is H and R8 and R9
are independently -10 sel ected fromthe group consisting of -CF3, -CHF2,

- CH2F, hal ogen, C1-C6 alkyl, -OCF3 and -OR12; for Ar', RO and RIO are

i ndependently selected fromthe grou consisting of H -OH and hal ogen. The
vari abl e n2 %quxr afvariable/apperrsanone h%‘,Ofﬁﬁ%m§8‘U9tUF@£fQ5FnU|NF@AEXaW|@.

preferapby, X _is -0-. and R2 are, each, preferably, Independent]

et ect off HiApiiioRPbaAth GORYTSHERES BIIHORABNER ESOR RPN FETROUAS: abl y.
R and Feenc%ach i ndependently selected fromthe group consisting of H
and CH3. I's preferably selected fromthe group consisting of Hand Cl-C6

al kyl . Mor eThe éérn dptogirudi3 aisarddd Herein, Répresgnie temrgldundsnitdiepareldnig y
selected fromthe .gro consi sting of and, Cl-C6 al kyl. Even nore .

o1 ef or aBIETURRE g e ERd iy ios br & PRUETT TRIsESE NE TG 1Q N ULV f  om
the gro hebi i I ; ly, each R7 is
YR R e S Y S SR e (A
wher ei nphysidiegical pbhomMRBAigh &8 eagimRoaction isnaheyentgdriol thegiasiededrutr om t he

i st f - - - .. hal . Cl- | kvl o - d
Tord; A hiheSian o propiid i nrp Ve, b BREN o0t b SalF e B or
- OH andnbebooesiery B)étdras, Voll 1a10fA. P eSonRBiraHeyde 987)f endin a | and

formula Il are thosé wherein one of RA and R5 is H and the other is

- O R28RBYyevergblewardess inDnug Besignok.B. Rephe gst-efigrericgn Bharmoaspidiinis
wher el Na Q0% HoRanad Bhiamon PHdd1689) Y of Whithili§ i pbFABY Hifein 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 modified in all
instances by the term “about.”

Referring to the compound having the formula (1):

R! R?

X,

X! Ar

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

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



group consisting of -NRL3R14, -NR12C(O R14, -C(O NR13R14, -0OC(O) R14,

-OC(O NR13R14, NR 2C(O OR13, -C(O OR13, -NR12(C(O NR13R14), -NR 12SO2R13,
SO02NR13R14, R19-heteroaryl, 0 R2-h)7 R12 R12-N D ~ fI~ C 2 X 0O\~ -NVN
_Ni\RI12 R27 0 0 -11 R12 Rz’ dZand \ R r~1 W , R7 /\\ O Even nore
preferred are such conpounds wherein R and R27 are i ndependently selected
fromthe group consisting of H and Cl1-C6 al kyl, especially Hand -CH3, _and.
nore especially, both are H n3 is 2 or 3; and n5 |s 1 or 2. In another

nbodi £
wher e ﬁﬁ%f?f‘ﬁ%ﬁ&”@%“% L R gﬁ”lﬁ?%i?%“tﬁhéiﬁm
“oH, - aDEi/F forcﬁr(o@@@mclﬁcw@uragepen t@salat ) RR1BRUP,

T g GBI AR, VA A SRS 2 12
O O R27 N 3{ ig, preferably -O- or -NR*-. More preferably, X" is -O-.

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

R® is preferably selected from the group consisting of H and C4-Cs alkyi.
More preferably, R® is H.

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

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

More preferred are compounds of the structure 1|

RO X R™

g

wherein X' is ~O- or -NR*-; R® and R® are lndependent!y selected from the group
consisting of ~<CFa, -CHF», -CH,F, halogen, C1-Cs alkyl, -OCF; and ~OR'% R® and
R'? are independently selected from the group consisting of H, -OH and halogen;
and nzis 1 or 2. )

Preferred compounds of formula | and formula ! are those wherein one of R*
and R® is H and the other is —~C(R?®R*),1-G, wherein n4 is 0, 1 or 2. More preferred
are compounds wherein one of R* and R% is H and the other is selected from the
group consisting of -NR"’R™, -NR'"?C(O)R", -C(O) NR"R™, -OC(O)R",
-OC(OINRR™ NR'™C(0)OR™, -C(0)OR™, -NR¥C(OINR"R™), NR12802R’3
--S0.NR™R", R'-heteroaryl,

w o R 2 R

12 /K R "
e e N R (T
O ’ N, WT R ng R é—'N N"'RBS



wherein X2 is -0-, -5-, -CH2- or -NR 35-; and R5 is -C(OOR13 or-C(ON
R13R14. More preferred are conpounds wherein R 12 is independently sel ected
fromthe group consisting of H Cl-C6 alkyl and C3-C6 cycl oal kyl; R27 is H
n3is 2or 3; and n5is 1 or 2. Still.4gnother preferred enbodi nent of
compounds of formula | and Il is that wherein R4 and R5, together with the
carbon atomto which they are both attached, forma 4- to 8-nenbered

het erocyclpal kyl or heterocycl oal kenyl ring containing 1 to 3 groups
independe%l sq:tﬁéct ed from X2, gprovided that at |east one X2 is -NR35 -0-,
-5-, -S(LO Fgel ng optionally substituted with from1 to 6
substitﬁi |Xlzdep en?—l—w seb@cted fromthe group consisting of R30 and
R31;. Mor f€fred are mmﬁds wherein the 4- to 8-nenbered ring is

sel ected mhe group consisting of: -12 OO0OROR UR u/ ~1 & R
, NN, R 2ERga nQ@relereférre@aLé'sbcﬁ cEn?podrVds when’%@'ﬂ'\d =he R2Mark ifdepdhdetss ei n
R35|sH -Cl1-C6 kyl, C3-CB cycloal kyl; (C3-C8)cydloall yl( 106alkyl or'
hydroxy@@i@ﬂt@)féi@ﬂylhe @eupsconsistingrof3; axgl (Ds-CﬁI\HFh‘(y' esppgially HendgrCsl; ardo i s
H C1- I | Qal. 1. -OH or C1-C6 al kyl.

Especi a Cﬁlorg Eé%g%rlggg%%a%yﬁ % g)én%rn%e%%ﬁ?l ng sél ected fromthe group
consi sting Ofn another embod:ment, preferred compounds of formula | and formula Il are

those wherein R* is -NR™R™, -NR"C(0)R™, NR"?C(0)OR™, -NR"*(C(OINR¥R™),
-OH, -O~(C1-Cg)alkyl, -O~(C3-Cs)cycloalkyl, <OC(O)R™, -OC(ONR™R™,
-NR™S0,R™, -S0.NR™R™, R19-heteroaryl

R P 12
[ —ret R1’~-N/§)n3 ] [ H\ §—/ )

NN Ter 5NN <
o/ R o ER“, F\/’Z’ H-\\Q\ or
R27
SN %
\_3R12 ,

wherein X is —O-, -S-, -CH,- 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-Cs alkyl and Ci-Cg cycloalkyl; R? is H; njis 2 or 3; and
nsis 1 or2.

Still another preferred embodiment of compounds of formula | and |l 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*®..,
-0O-, -8-, -§(0)- or -SO»-, the ring being optionally substituted with from 1 to 6
substituents independently selected from the group consisting of R®® and R*';. More

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

group consisting of:



0 OO, ~rj The rings are optionally substituted with R30 and R31. Yet

anot her group of preferred conpounds wherein R4 and R5 forma ring is that
wherein the ring is selected fromthe group consisting of R-1. F3 OR31 0 ~nn
~N~KNR (-1 Y~1| ~..~~1 wherern R30 is H Cl-C6 al kyl or C3-C8
cycloalkyl; R31 is H -OH or Cl-C6 al ky11 = each R35 is independently

sel ected fromthe group consisting of H Cl1-C6 alkyl, C3-C8 cycloal kyl,
(C3-C8) cycl oal kyl (C1- CG) al kyl and hydroxy(Cl C6) al kyl ; n4 and n7 are

i ndependently_ 0-5, provided,_that the of n4 and 7 is 1-5 _ Egpecially

preferred ar‘% 4- t08 et ed rrng ectedf t he groupycpnsi sting of

O ao 30 H HNC 10 H -13 Thzlgin are optinonal |y

substitu e‘chvr Nh 0 ot her t/dr ntR35L|\_t x?nventr on,
R30ne be

it is pree e for a o] %Fgg R5 |nacr R3gntatron
to the Ar ub |t,u IS pr%1
preferably, al*kyl*. S prea‘er H or -Cl- al kyl . More

pref erabl vy, R18 |s H or CH3. Even nore preferably, R18 is H Each R19 is_a
subst i tum@re.ﬁm%she rarcv ograrkwte%-agra«brd’am G&@@c?ﬁlohlkyl(@ﬁ%)@ﬂd%dr and is,

preferably, indepen entIy sel ec m t'he.grou consr stin Cl1-C6

al kyl , EFL-@XV( 2 )alkyHaTs is 102r, 3, &HF? Er?a- 2 EO- 105 &~ p?%?é?’ﬂ)l% -Ceach
R1O is f ic ably,
T, L gILF G ARG, AV R U Gl BB bt

i ndependets Bynemb@reed:ﬁgscaaled:tedgrmphecgmmssbnsugtrn@oIH and C, -C6 al kyI Mor e
preferably, R21 and 2 are each i ndependently selected fromthe group H

and CH3. R23 and R24 gre each, prefera Y, |ndep§ndently éel ecbed fromthe
group J\

@%rrww

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

R?'OOREA

R%“N\ / N-R®
%aw%

wherein R is H, C4-Cs alkyl or C3-Cg cycloalkyl; R*'is H, -OH or C4-Cg alkyl; each
R* is independently selected from the group consisting of H, C1-Cs alkyl, C3-Csg

. cycloalkyl, (C3-Cg)cycloalkyl(C4-Cg)alkyl and hydroxy(Cq-Cglalkyl; ny4 and nz are
independently 0-5, provided that the sum of ny and ny is 1-5. Especially preferred
are 4- to 8-membered rings selected from the group consisting of



consisting of Hand Cl1-C6 al ky, or R23 and R24 together are =0. More
preferably, R2Z3 and R24 are each independently selected fromthe group H
and CH3. R28 and R29 are preferably, independently selected fromthe group
consisting of Hand -CH3. R30 and R31_1%[2e preferably independently sel ected
fromthe group consisting of Hand Cl- al kyl, or R30 and R31 together are
=0. More preferably, R30 and R31 .are each independently selected fromthe
group consisting of Hand -CH3, R32 and R33 are preferably independently

up consjsting Oof H and’-CH3, Even nong preferably, R32
6ds eferablly H or -C6 al kyl .4, M preferably, R36
S SINLCHgent sgel gcted fromt he

group cons g - and hal ogen. | eferred co s of the
i nventi re thoge~sho | ow g-1i| Exanp 3, 9, 12a, 13, 14, 15, 20, 23,
29, 36, , 43b, “¥4Db, .45, , b b 57,7 60a, 61, 62, 6@?’ £28- , 73b,

748, 75b. 76a, 82a, 82b, 90, 96, 105,-106b,-1 09, 11 O-a, 11 la, 112 and

pf an ef{fec f its endogenous agonist, Substance P,
“xite, gmand refore, can be useful in treating
condi ti ons Caused of ~aggravated the activity of said receptor. The in

vitro i.n viva N K . dovj.t | &3t of the conpounds having the
for mul gﬁ?ﬁflngg@rgé)p:f%)p@pl}(né}{ggﬁitg}%}tﬁ%S ér@r%cedur es known in the art, such
as a test fom stieahothlr leibodimentbf thd inveatias! it \s prefefabldéor NKeaapone sf
Subst ancg ercent. i nhi bition of neu&gki_ni n agoni st activity is the

P. T
differeé C@ngfﬁﬂg)eﬁe_t"h@ GePEERAtON tRdRP MIMSYBEMEENE binding ("MSB') and 100%
The percent pf5 MBRJrsafiff £nel Akyitdrecg! 'mmégﬁréeg&ta?y,wﬁ IMESLEL Blkyd Pt

represents "disintegrations per'mnute’': % of unknown%_l - (dprn
88

of nonspeci fRc" Isi préifergplyd 100-C1¢Cpalkyof Moo areferatdy ng)” is H ap k. pecific

bi ndi n tpad i at which the conpound produces 50% i nhi bition of
bi ndi ng')npggﬁﬁéf%?&ﬁge t'&c}g‘et ermne an inhibition constant ("Ki") using the

Chang- Pr usof EaelRifiion. substitierm oacthievaryyonngicheanyeaag ted/High itndiagbisched, of an
agoni st-i nduced, foot  tapping in a gerbil, EIS desci bed i n Sc]'L encéle, 281,
1640- 163 (51 58Eraby: beperdEndy selatRGTRa Mearayp seIistéiter Mnlitks
ent iy elakyl ICr, | Cre, LEFRENIGEE | RICHFOERAURSIOH, MAKACIS drbferbBlyean(R)" can
exhi bi t antagoni'st activities of varying degrees. For
is selected from the group consisting of H and C4-Cs alkyl.
Preferably, ris 1 or 2. More preferably, ris 1.
R?' and R? are each, preferably, independently selected from the group
consisting of H and C;-Cs alkyl. More preferably, R*' and R* are each
independently selected from the group H and CHs.
R*® and R* are each, preferably, independently selected from the group
consisting of H and C1-Cs alky, or R and R* together are =O. More preferably, R
and R** are each independently selected from the group H and CHa.
R and R® are preferably, independently selected from the group consisting
of H and -CHj
R% and R* are preferably independently selected from the group consisting
" of Hand C4-C; alkyl, or R* and R*" tagether are =0. More preferably, R*® and R*!
.are each independently selected from the group consisting of H and ~CHs,
R* and R® are preferably independently selected from the group consisting
of H and -CHs. Even more preferably, R* and R® are each H,

R% is preferably H or C+-Cg alkyl. More preferably, R* is H or -CHa,



i nstance, certain conpounds can exhibit stronger NK, antagonist activities
than others. The conpounds of the invention exhibit potent affinities for
the NK, receptor as neasured by Ki values (in nM. The activities

(potenci es) for the conpounds of the_im_venti on are determ ned by neasuring
their K' values. The smaller the Ki value, the nore active is a conpound
for antagoni zing the NKI receptor. Conpounds of the invention exhibit a

wi de range of..activities. The NK, average Ki values for -15 conpounds havi ng
the fornul a R1)isgsa@rablyy! eargabstibinns selacied oapthe grogocengisting ef By abl y,
from ab_g(.g_q %l\cgl]lafayetno about 500 nM wth values of fromabout 0.01 nM to
about 100" eirng nore preferred. Even nore preferred are conpounds havi ng
average Ki values of fromO0.01 nMto about 10 nMfor the NK1 receptor. The
nost preferkxed conpounds have NK1 average Ki values of fromQ.01 nMto

about 3 nMm Preferred cogmpaiGopbibernyeniarearalinse A bRIOW 8 ESAMREKH:
Val ues. e 4143b; . 44N 1 6 bza0=2N : n Ca:
041 il o o1 Aa T op2e T 2oris MOy Ao, 43150, 580080 S 60k BTG, 68,
sel ect ijm',ﬂ?b, anbagobbj zea,gsza,mgv% m@@ﬂos,'aeabﬁmog,elm O Bitpddd andig (i)
NK2 and/qr (i) NK3 receptors. n conpound’' s se ti ratio is greater
than abdut MG’Dg Pfﬁ%frﬁé’ © Qﬁmpﬂﬁn‘ﬁﬁ@?ﬁéégﬁ%ﬁ 93904599%@. @3 @Nﬂ@a
recept %{é’d @pgé_or, i ndependently, the Ki of the NK3 receptor, then the

Is de

conmpoun fined herein as a selective antagonist of the NKL receptor, as
opposed to tGemirRndadiaving\ke foeoeha o) sanhespectivechptagaoigi® ohthe Niyi ng t he

formula (1), ma ayve at.. | east,_one, as trical, ocarbon o ALl i somers,
i ncl udirﬁéeétpé'r%ﬁgﬁﬁ@reﬁecgPzétﬁmgﬁgﬁgﬂg @ﬁgﬁ'ﬁtoﬁﬂSEt,anc?%i %]stpgr'\géher S,

t aut ongegeptod site] and enalefdizQEBAhe asefucPrealteqdiionbeangedart of the
i nvention. Prodrugs, salts, solvates, esters, etc.,  derjved fr@lgnh
conpourf@SraYAieH Ry e Giditihal £2(d jecaptan et §bréra fed dbyIvardKaiNbz @hehin t he
scope %J(J Q@tiv&fié’é’ Sf‘fHeoE'omﬁgﬁngQ ‘ﬁ%@fdad)fh e fB%Hﬂfm fan Helidte rﬁ'lﬁ'%BEB)Z vafoli4' €
formand Tn adm xture, 1 hcluding racemc mx €s. |l sonmers can be prepared
usi ng ¢ungethiresrkalown irctinel apiesycheas kdesbipr tiaic bbilily tpinhditt the petivityaf the

tical, i.ched ti terials. ... b t.ing | . Qf .
compouinEaP St SHESkBIRIT S 1 PereRBLINPY ok PHrEHEN 24qe TR 8 at o
that f dfiffsefeetRiWeBAdpelrtast dhaakefium spetlific bibdird (?M%") arlon®n%,. can show
great er_ pharmacol ogi cal activity than other isoners.” There are many uses for

the conpBup@reentol MpE iedetined by the)follaving qayatiane wheseinp SR SeRESSHYSt he
f or mul aF@’?teﬁ%g‘% ﬁéﬁ'%”‘luté‘s.. ant agoni sts of neurokinin receptors,
Y,

particul ar receptors in a manmmal, such as a human. As such, they may

be useful in trealing @peh G aNABIKNIIY(dRRECHONBREEIObinAiNgRr | ety 0)2 100

(dpm of tota! binding) - (dpm of nonspecific binding)

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

In vivo activity may be measured by inhibition of an agonist-induced foot
tapping in a gerbil, as descibed in Science, 281, 1640-1695 (1998), which is herein
incorporated by reference in its entirety. It will be recognized that compounds
having the formula ([) can exhibit NK, antagonist activities of varying degrees. For
instance, certain compounds can exhibit stronger NK4 antagonist activities than

.others. ‘

The compounds of the invention exhibit potent affinities for the NK4 receptor
as measured by Ki values (in nM). The activities (potencies) for the compounds of
the invention are determined by measuring their Ki values. The smaller the Ki vélue,
the more active is a compound for antagonizing the NK, receptor. Compounds of
the invention exhibit a wide range of activities. The NK; average Ki values for



manmal i an (human and ani mal ) di sease states (physiol gical disorders,
synptons and di seases), for instance, respiratory diseases (e.g., chronic
| ung di sease, bronchitis, pneunonia, asthma, allergy, cough and
bronchospasn), inflammtory diseases_ﬁg;g., arthritis and psoriasis), skin
di sorders (e.g., atopic dermatitis and =16 contact dermatitis),

opht hal mal ogi cal disorders (e.g., retinitis, ocular hypertension and
cataracts), central_ nervous Ségten1conditions, such as depressions (e.qg.,
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post - opgry®nive pain, and chronic pain syndrones), bladder and genitourinary
di sorders (e. g , interstitial cystitis and urinary incontinence), and
nausea. |n paheileugniive earapouriiipaialsotvghliigalemivedorantaqoniziag @ N&ef ul for
treatin i e L0 M . e n S
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effective anp noT € nventive receptor antagoni sts
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reuptake i.nhibitors i SRIs") to %r.eat depression or anxi ec£ . . SSRI's ther
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or it ciaoclddingackdemistraix@ttes. Isomers can be prepared using conventional
techniques, either by reacting optically pure or optically enriched starting materials
or by separating isomers of a compound having the formula (I). Those skilled in the
art will appreciate that for some compounds having the formula (1), particular
isomers can show greater pharmacological activity than other isomers.
There are many uses for the compounds having the formula (I). For
instance, compounds having the formula (1) can be useful as antagonists of
~ neurokinin receptors, particularly, NK receptors in a mammal, such as a human.
As such, they may be useful in treating and preventing one or more of a variety of
mammalian (human and animal) disease states (physiolgical disorders, symptoms
and diseases), for instance, respirétory diseases (e.g., chronic iung disease,
bronchitis, pneumonia, asthma, allergy, cough and bronchospasm), inflammatory

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



si mul t aneously, concurrently or sequentially with an SSRI. -17 Numerous
chem cal substances are known to alter the synaptic availability of
serotonin through their inhibition of presynaptic reaccunul ation of

neuronal ly released serotonin. Repr es?gt ative SSRI s include, wthout
limtation, the follow ng: fluoxetine,/“Tluvoxam ne, paroxetine, sertaline,
and pharnmaceutical |l y-acceptable salts thereof. O her conpounds can readily

be evaluated to determine their ability to selectively inhibit serotonin
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receptor antagoni st and at |east one other anti- enetic agent such as a
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ant agoni sts_are, pal,onsetron, dol gsetraon, oncl ansetron gnd grani setron, or a
phar adiaits 2 FyPSRigBpaBYRcomes): birddeh pnd e s, CBordeSdpidnl o
corti CoafeRéttial cybBtigana® ﬂ{t%ntiﬁan@é)a%ki%aiseaa.smbrgéﬂtiburae,%%enza_m de is
met ocl oprami de. "Preferred conbinations for the treatnent of enesis include a
conpour@@napounds haviagltherfarmukeel barenisefsl far dreadingpdiseasa stajen relatedhtaconpound
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conbi ndPURERhISRIEEHPNS, AnNXighies GRHEN AnARAIp delaied diseifgtoni st, a |
corticoster Qh%tmrar?otﬁéﬁ%béétt@f%é%\ié}‘mo' A€ af RBtholdistslovitisd for bh 4y driizifg
patient in need of such treatnent, the two or nore active
an effect of a Substance P at a neurokinin-1 receptor site or for the blockade of one
or more neurokinin-1 receptors in a mammal in need of such treatment, comprising
administering to the mammal an effective amount of at least one compound having
the formula (1).

In another embodiment of the invention, an effective amount of one or more
of the inventive NK, receptor antagonists may be combined with an effective amount
of one or more selective serotonin reuptake inhibitors (“SSRIs") to treat depression
or anxiety. SSRIs alter the synaptic availability of serotonin through their inhibition

_of presynaptic reaccumulation of neuronally released serotonin. U.S. 6,162,805,
which is incorporated herein by reference in its entirety, discloses a method for
-treating obesity with a combination therapy of a NK; receptor antagonist and an
SSRI. An inventive compound(s) having the formula (1) can be combined together
with an SSRI(s) in a single pharmaceutical composition or it can be administered

simuitaneously, concurrently or sequentially with an SSRI.



I ngredi ents can be adm ni stered sinmultaneously, consecutively (one after the
other w-thin a relatively short period of tine), or sequentially (first one
and then the other over a period of tinme). Thus, the conpounds of the

i nvention may be enpl oyed al one or in-1&onbination with otherlagerits. In
addition to the above described NK, receptor antagonist / SSRI or serotonin
5-HT3 receptor antagoni st conbination therapy, the conpounds having the
formula (1) NEY H]:Eaéj pes
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i ncl udemsticagemnssdody as andgrefomsnb-HTNTaveptdreant@gonist, 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-HT; receptor
| antagonists are palonsetron, dolasetron, ondansetron and granisetron, or a
. pharmaceutically-acceptabie salts thereof. An exampies of a suitable corticosteroid
is dexamethasone. An example of a substituted benzamide is metoclopramide.
Preferred combinations for the treatment of emesis include a compound of
formula | and a serotonin 5-HT3 receptor antagonist; a compound of formula | and a
‘corticosteroid; a compound of formula | and a substituted benzamide; a compound
of formula 1, a serotonin 5-HT; 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



Aerosol preparations suitable for inh5lation may include s oluti6ns and
~Aids in powder form which may be in conbination with a pharmaceutically
acceptable carrier, such as an inert conpressed gas, e.g. nitrogen. Also

i ncluded are solid form preparations \é\‘gi ch are intended to be converted,
shortly before use, to liquid form pr Srations for either oral or
parenteral admnistration. Such liquid forns include solutions, suspensions
and emul sions. The conpounds of the invention may al so be deliverable
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dosage reginen for a particular situation is withinthe skill 1n the art.
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t he judgnent, of the attending cli.nici factors as age,
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can range from ‘abou .0Z ng/day to about 2000 ngy In two to four

di vi decddeteseiim Thengekmoduiators aad/or ituitars afmmulionig tesistapoerpiratein 6n with a
SSRI Orp, SELLOH)

pr epar ation may b%a?’@?gﬁ?ea@%g‘?&f&gf%ﬁ@g% %%&Wﬂﬁb&@%};@%hgﬁ%ééf of NKI
r ecept Ghventi@gardtisd folRAWTAGNGGsdrididd,rithadd plostlglhdabBiita-barer@rgRf SSRI or

5-HT3. A further quantity “of NK receptor antagonist in conbination with a
SSRI oragenists. puch asrphenielasnipe mesylate; dopamine receptor agonists, such as

apomorphine; angiotensin Il antagonists, such as losartan, irbesartan, valsartan and
candesartan; and ET4 antagonists, such as bosentan and ABT-627. Dosage ranges
for the other agent can be determined from the literature.

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



preparation may be varied or adjusted from about 50 to about 300 ng of NK,
recept or antagoni st conbined with fromabout 10 to about 100 ng of SSRI or
5-HT3. An even further quantity of NKI receptor antagonist in conbination
with SSRI or 5- HTI3in a unit dose of pygparation nmay be varied or adjusted
fromabout 50 to about 300 ng-of NK receptor antagonist conmbined with from
about 20 to about 50 ng of SSRI or 5-HT3, depending on the particular
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The gquantity 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,



car boxyl group) form pharnmaceutically-acceptable salts with inorganic and
organi ¢ bases. Representative exanples of such types of salts are sodium
potassium calcium a'Ljmnum gold and silver salts. Also included are
salts formed with pharnaceuticall y-aﬁégpt abl e am nes, such as ammoni a,

al kyl am nes, hydroxyal kyl am nes, N-fethyl gl ucam ne, and the |ike.

Fol | om ng are general and specific nmethods of preparing conpounds having
the formula (1). As used herein, the follow ng abbreviations are defined as
f ol | owsconditRih asd sizecofiihelyticovhals wislk as REviesty ofdimet sympetoansi betng eated.
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lithium alum-snumthydfide; LIDA is |ithiumdilsopropyl amne;, CDl is
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An even further quantity of NK¢ receptor antagonist in combination with SSRI or 5-
HT3in 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



artisan will recogni ze that other procedures nmay be applicable, and that the
procedure may be suitably nodified to prepare other conpounds within the
scope of formula (1). General Methods of Preparation Conpounds having the
formula (1) may be generally prepared fqomthe correspondi ng protected
oxazol i di none derivative Al as shown under the follow ng conditions, where
Arl and Ar~ are each defined as in the sunmary of the invention; 33 Xl is
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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
carboxy! group) form pharmaceutically-acceptable salts with inorganic and organic
bases. Representati\)e examples of such types of salts are sodium, potassium,
caicium, 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 (1). 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),O is di-tert-butyl dicarbonate;
(Boc) is tert-butoxy carbony,
TLC is thin layer chromatography;
LAH is lithium aluminum hydride;
LLDA is lithium diisopropyl amine;
CDl is 1,1-carbonyl diimidazole;



"XPr x 11 T RBRRAz AAit RBR Arz Art AIl A3 Nnrv X1 Rt 10 cychzation
Pr X1 Rl 2. reduction Art RZ Are Art R3 R2- Ar2 3 R A5 A6 Conpounds havi ng
the formula |, where n2 is 1 and R4 is -NR '3R14, -NR 2S02R13, -NR

12C(O R4, or -NR 12(C(O NR13R14) can ?}zso be prepared by conversion of

| actol A3 to olefin A7 via Wttig reactfon using a nitrogen protected

(NPr') glycine ester Wttig reagent where Pr' can be a Boc or Cbz protecting
group and Pr is preferably a Cbz protecting group. Palladiumcatal yzed

hydr ogenati on andHQ@Bprishydraxybepedtridzoles a Cbz group) of olefin A7,

bz o a protecti HEGrop TR Shindlptop ke Ter RREAMIOR nuhiliog) "
condi tions, then Wyl RaARabicdtedt ddie ol efin A7 is followed by deprotection
of -NHPr and subsequent zécl i zation to provide |actam A8. The deprotection

of the N-Pr' grouPTBE inébotd angthyt etheswed by the reduction of the [|actam

w th reduci ng age L!ﬁiHE L LAE bly LAH Al Cl 3, provides
am no-pyrrolidi ne@tlééaémf ch @gﬁé_éﬁgﬁgbaﬁgﬂg %F@hgtmal i zed using standard
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hydr ogenati on/ NPe Ph~O Pr 'Ipf%ﬁH cycli zati%bh O ™ WgtJtai@IF'gI I Pr-N Xt

hydr ogenati on HN RMRis dippeybdormgamide

DMPU is 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidincne
TEMPO is a free radical of 2, 2, 6, 6-tetra methyl -1-piperidinyloxy;
Buli is butyt lithium;

KHMDS is potasium bis(trimethylo silyl)amide; and

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

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

General Methods of Preparation

Compbunds having the formuta (I) 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
lprotecting 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/A'CI& preferably LAH/AICI3, provides substituted pyrrolidines A6.
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Compounds having the formula |, where n2 is 1 and R* is —=NR

NR™SO,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 Pr is preferably a Cbz protecting group. Palladium catalyzed hydrogenation and

13R14

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 A8.
The deprotection of the N-Pr’ group, if necessary, followed by the reduction of the
lactam with reducing agents as LAH or LAH/AICI;, preferably LAH/AICI3, provides
amino-pyrrolidines A2 which can further be functionalized using standard conditions
to give N-substituted pyrrolidines A10. | |

Q H
H OMe 1. hydrogenation/ 3
Ph N cyclization 0, NPr
o] Pr'N
TX on - or
N y . ittig Pr—N . hydrogenation  HN 1 '
A SR T seprotacion” X<
' 1 . deprotection 1
A faR? as A pa RE W2 cyclization A g RE Al
A3 AT AB
N 4
1. deprotection He R
2. reduction N , _, functionalizaion .o . R* = -NRR™, -NR'250,R"™,
— — ————et e g
or INSR IR -NR'™C(O)R™, -NRP(C(OINRR™)
reduction A R3IRE AP A RaR® AP
A9 A10

Those skilled in the art will appreciate that the stereoselective hydrogenation
of the double bond of olefin A7 are can also be performed using a chiral
hydrogenation catalyst such as chiral Rhodium catalyst which can provide chiral
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(P, P = Cbhz) NH2 R4 X1 R1L A13 Al4 nalization functi o HN 31 R3 R AC Art R3
R2 Ar2 Conpounds having the fornmula I, where n2 is 2, 3 or 4, may be
prepared by conversion of the lactol A3 to carbon honol ogated derivatives
Al 5 (nis 1, 2 or 3) wusing routine clpdm stry known to those skilled in the
art. Particularly useful reagents for this carbon chain honol ogation
include: Wttig chem stry using nethoxynethyl triphenyl phosphoni um brom de

or an a s : 1L ' ' d

Hor ner -Eﬁﬂr?g%‘gqpr%?g@%@%%a{%ﬁ@%&[tﬁ:ﬁﬂdg{ﬁwb hﬂf%g%?gf% %’%@%g@% I zation

t odt hedﬁtandﬁrd hydrcigerrmmh i r@diﬂémfmﬁmgﬁﬁmydswﬂeoebuslcgclimtcbd' rdgiilrnnmtftei onI

and reduction to t 6-, . 7-_4an - e ed substituted redu .| actans Al 8,

e o G- BB AN o TBP Fetueie LR SRt ATineYSoTaR A SHi on 11 0 bt

o | _ . . . " f 1 = . X ZR13,

i _b@éﬁg@%@@}f%ﬂ% (%r(%/;\“%lg@ ﬁeﬂab@, BaRGATE); Nrb3Rieh chifdR afdinl
pyrrolidines A13 which can further be functionalized using standard conditions to

 give N-substituted pyrrolidines A14.
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H OMe H OMe o NH
PENTA H Stereoselective PrNg: *
pr-N X g hydrogenation Pr—N X g deprlotection HN xg< R
1 1 R cychization 1 n
Ar R3 R? a2 Ar R3 R¥ a2 - Ar R3 R ‘ar
© AT At A12
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NH, 4

—" . 4_ 135,14 12 13
reduction HN functionalization HN R™=-NRTR™, -NR™SO.R™, -
> x' R! ———————> x' R NRC(OR™, -NR'ZC(OINRIRM™)
S Ar' R agt

At Ls RZ a2 R3
A13 Al4
Compounds having the formula |, where nz is 2, 3 or 4, may be prepared by

conversion of the lactol A3 to carbon homologated derivatives A15 (nis 1, 2 or 3)
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 anaiogous reagent, _
cyanomethyl triphenyiphosphonium 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.
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0 R% OMe
Ph}_o 9y RS : ] o
. 7 o
N OH homologation H MR mplet.zord Wittig H R nyis1.20r3
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r 3R A Ar’1 3 R2 A
R R Al pa R Al
A3 A15 Alb
w6 A" R® R'R? g Ar' R R!R?
. N .
1. hydrogenation g - X" Na2 1.deprotection R - NI
2. cyclizalion R N‘P 2. reduction R* NH
5
O mis2,30r4 R 0O mls2Sord

A7 A18



R7 n2isl 2or3 , Wttig 1 gH"R7 n21s 1, 2 or 3 HRNXIR 2Pr 12 4
Ar RAr 30 2 RA3 1 hydrogenation 2. cyclization Rs Arl 11 R3 Rl R2
R-X1~Arz .J%Ro N~-nnz P 0 n2is2.30or4 Al H7-Me n NH2 Pr'NH Pr -Nl dt ti
N epro on H ec 5.

Another method for preparing aldehyde A15 where R, R” = H involves Wittig
homologation of lactol A3 to ethylene derivative A19 which upon hydroboration,
preferably with 8-BBN, and subseguent oxidation provides aldehyde A20.

0
Ph
') \ H

Y O : H : H

N H Wittig , 1-hydroboration . R
.Pr’.’ 5_< 1 - .- EF’N - X.g<R . d l - ..Pr, . XK ..,
2. oxidation 1 2 Na 2
R3 R? A Art R3 R? Al Ar iR AT
A3 , A19 A20

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

? . O / &
)C'JH/)& R! %'SNN 1. allyl grignard %/S‘NH R . ozonolysis
—_— — —_—
Ar' =< 1)\/)(1 R' 2 deprotestion AT 5< »
r? R? Af Ar e R?<Ar2 3 RZ AP
A23
ketone A21 sulfinamide A22
e
o /REOZME RS At RP RYR?
03 ! T
_}/5 N e Wittig S~NHY-R’ 1. hydrogenation R it X" “ar?
1 ———— 1 1 —
KR ar! *5¢R" 2 deprotection R* NnHis s
r2 R? A r® R? 'A% 3. cyciization S en
A24 AZ5 A26
. ps AR R;QRZ
7 | ”
reduction Rﬁ\x A
Rr* NH nis2
A27

When X' is as defined in the summary of the invention, the ketone A21
wherein X' is an ether, thio or imino group may be prepared using several different
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preparing al dehyde Al15 where R6, R7 = Hinvolves Wttig
| actol A3 to ethylene derivative A19 which upon

preferably with 9-BBN, and subsequent oxi dation provides

al dehyde A20. Ph OH X R 0 Wttig HP26N Art R3 RArz A3 N Hh d i
XR -=..

roborat on Pr N I|.

R3 R Ar

Ny

Pr' r Xt R Z oxidation ~z Arr RB R2 Ar Ar

methods employing commercially available materials. Ketone A28 can be subjected

to acylation (Q1 is -NH,, -OH or -SH), reductive amination (Q1 is
-NHz), ether formation (Q' is -OH) by standard alkylation methods, thio ether
formation (Q" is -SH) by standard alkylation methods, or esterification (Q' is -OH or -

SH). Alternatively, the corresponding alcohol A29 can be oxidized to an aldehyde

and treated with an aryl or heteroaryl organometallic reagent, followed by oxidation.

o give ketone A21.

0 0]
)K(‘y Standard Conditioni )j\rx1 R 1. oxidation
Ar' ) acylation Ar! 5 RXAF “ HO/\I/ x
R red amination R 2 Ar'M 3 R% A
ether formation
ketone A28 thio ether formation ketone A21 aleohol A29

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 aryt 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

heteroary! epoxide may be opened with the appropriate nucleophile to give the

desired X":
9 1. N 0O
. QZ Nu x1 R1 ‘ 1. N
Ar' —_ 'Ar‘)l\r 2 e 1/'\.\ R®
R® R® R® AP 2 oxidation ™
ketone A30 ’ epoxide A31

QPisa leaving group, such as
-Cl, -Br, -, -OMs and -OTf

ketone A21 -

Compounds having the formula | where ny is 2 and R* or R%is ~NR™*R™,

- -NR™S0,R™, -N

RC(O)R™, or -NR™(C(O)NR"R™) can also be prepared from

aldehyde A15 using the chemistry as described earlier for the pyrrolidine

compounds (n2 = 1).
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Al9 A20 Alternatively, conmpounds having the formula I, where n2 is 2, and X1
Is -0- can be prepared by neans of transformation of ketone A21 to the

sul finam de using the appropriate sulfinamde (racemc or chiral) and
titani um sopropoxi de, according to thg,protocol described in Cogan et al,
Tetrahedron, 55, 8883 (1999). The sulfinanide A22 is then treated with a
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Those skilled in the art will appreciate that homologation of the aldehyde A15
followed by éubsequent synthetic operations as described above will result in the
cyclic reduced lactams, where ny is 3 or 4.

Another method of preparing compounds having the formula |, where n; is 2,
and X' is -0-, involves the alkyation of amine derivative A40 with a suitable
substituted ailylic halide, preferably a 2-substituted allylic bromide, to bis olefin A41.
Treatment of the bis olefin A41 with Grubb’s or Schrock’s catlyst 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 length containing a terminal olefin, followed by

- subsequent synthetic operations as described above will result in the substituted

cyclic reduced lactams, where ny is 3 or 4.
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Al ternatively, the correspondi ng al cohol A29 can be oxidized to an al dehyde
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inits entirety by referencg, Accordingly, a suitable substituted styrene or
het er oaryl epokirdetaray be. gpened with the appropriate nucl eophile to give
the desired Xhyaddekthone NS Qope A21 epoxide A31 @ is a |eaving group,
such as -d, -Br, -1, -O¥& R—?@T Compounds having the formula | where n2
is 2 and R4 or R5 is -NR13R14R 12SO2R13, -NR 2C(O R14, or
-NR12( (O NR13R14) can al so Y& prepared from

When R* = COOCHj, the chemistry as described above provides A46 where

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

piperidines A47.
COOCH, COOCH,

& j 7 Re X gs
Pr— R RT R ?
NH alkylation pr—N , Grubbs cat. pr—N )5 R
-n——-_—>-

x! R! ———

R
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R%, 1. functionalization . RE,

hydrogenation :::\l > QK R' 2. deprotection (if necessary)r AT‘N . )%KW
R? R? “ar? r? R® ar

A4B Ad7

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

1, X' is -O- and R* is -OH, -0-(C1-Cs alkyl), -O-(C3-Cg cycloatkyl), -O-(C1-Cs alkyl)-
(C3-Csg cycloalkyl), -OC(O)R™, or -OCONR™R™, from lactol A3 involves Wittig
chemistry to provide the corresponding olefin ester A48. Hydrogenation of the olefin
ester A48, followed by reduction to the alcohol using metal hydride reducing agents,
preferably LiBH4, and subsequent oxidation, such as Swern or bleach, gives

| 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
AB3. Treatment of the ketone with a suitable organometallic reagent provides the
tertiary alcohol A54. For instances where the desired R® substituent cannot be



al dehyde Al 5 using the chem stry as described earlier for the pyrrolidine

conpounds (n2 = 1). X}
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R® position may be necessary. The hydroxyl group of alcohol A54 can be further

functionatized using standard chemistry followed by deprotection to give

disubstituted pyrrolidines AS5. Alternatively, the further modification of the

secondary alcohol A52 under standard conditions and deprotection of the nitrogen

“provides the monosubstituted pyrrolidines AS6.
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Compounds having the formula I, where ns is 2, X is -O- and R* is -OH,
-0-{C4-Cg alkyl), -O-(C3-Cg cycloalkyl), ), -O-(C4-Cg alkyl)-(C3-Cs cycloalkyl),
-OC(0)R™ or -OCONR™R"™, can be prepared from lactol A3. Wittig chemistry

- followed by hydrogenation and cyclizatién in weakly acidic conditions such as p-

toluenesulfonic acid provides the enamide A59. Using the synthetic operations as
described above from the enamide A51, the enamide A59 wilf result in the
disubstituted piperidines AB3 and monosubstituted piperidines A64.



Those skilled in the art will appreciate that the stereosel ective

hydr ogenation of the double bond of olefin A32 can al so be perforned using
a chiral hydrogenation catalyst such as chiral Rhodi um catal yst which can
provide chiral ester A36. The <chiral ester A36 can be converted to chiral
functional i zed ami no- pi peridine conmpodfrds A39 using the chenistry as’
described earlier for the chiral functionalized am no-pyrrolidine conmpounds
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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 will result in the monosubstituted cyclic amines A64 or
disubstituted cyclic amines A83 where ny is 2 or 3.

The compounds having the formuta |, where npis 1, 2, 3 or 4, xX'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 ABS 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 AB7 which can be converted to corresponding urea analogs AG8 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 alcohol A72 which can be converted to five
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The compounds having the formula |, where ny is 1, 2, 3, or 4, X' is -O- and
R*is -NR™R™ -NR™80,R", -NR?COR™, -NR'*C(0)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.
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A43 When R4 = COOCH3, the chem stry as descri bed above provides A46 where
ester group could be further transfornmed to other functional groups such as
am de (R4 = CONRLI3Rt4) and al cohol (R&2= CH2CH) using standard chemi stry.
In addition, the piperidine A46 can be further functionalized using

chem stry such as al kylation followed by deprotection of the nitrogen, if
necessarmKth}provide substif utgdsqei peri di nes AAT o IRs Pr-NH R7 al kyl ati on
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Another method of preparing compounds having the formula |, where nzis 1,
2,30r4, X'is -0- and R*is -NR™R™, -NR"?SO,R", -NR"?COR™,
-NR™C(0)OR"™, or -NR'*CONR"R™), involves treatment of ketone AB5 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 AS80.
The functionalization of amine A80 under standard conditions and deprotection of

nitrogen provides the substituted pyrrolidines A81.
Pr
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The compounds having the formula |, where ny is 1, 2, 3or 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 heteroaryl functionality using standard chemistry.
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provi de the corresponding olefin ester A48. Hydrogenation of the olefin
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Another method of preparing the compounds having the formula |, where nj
ie 1,2, 3,0or4, X'is -0-, R%is H, and R* is a heterocyclic or heteroaryl group
involves conversion of the ketone AB5 to a vinyl triflate A89 by using a base such as
LDA and triflic anhydride as an electrophile. The trifiate 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 heteroary!

substituted cyclic amines A91.
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r2 Ar

conversion of aldehyde A82 to an alcohol A92 via addition of an organometallic
reagent. The alcohol A92 can be transformed to analogs such as AS3 or it can be
oxidized to ketone A94 which can provided analogs such as oxime A95 using the
standard conditions. | '
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The compounds having the formula i, where nzis 1, 2, 3 or 4,'X1 is -O-, R%is
H, and R* is —-C(R®R*™)CONR®R", where R?®, R* = H or methyl, can be prepared
by conversion of ketone A65 to unsaturated ester A6 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 A96 can also provide compounds where R*and R®, together with
the carbon to which they are attached, form a five membered cyclic ring such as
lactam A100.

-OH



Compounds having the formula I, where n2 is 2, X1 is -0- and R4 is -OH,
-O(CG-Co6 alkyl), -O(C3-C5 cycloalkyl), ), -O(G-C6 al kyl)-(C3-C6
cycloal kyl), -OC(O) Rl4or- OCONR13R14, can be prepared fromlactol A3. Wttig
chem stry followed by hydrogenation amrg cyclization in weakly acidic
conditions such as p- toluenesulfonic acid provides the enam de A59. Using
the synthetic operations as described above fromthe enam de A51, the
enanm de A59 will result in the g ubstituted piperidi ngds A63 and
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Those skilled in the art will appreciate that functionalization of the nitrogen of
cyclic ring formed by R* and R® when R* and R® together and to the carbon to which
they are attached form cyclic rings such as hydantoin A67, urea A68 and lactam
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-Cg alkyl g‘roup
and treatment with tetrabenzylpyrophosphate, followed by hydrogenation will serve
to provide for R* = -P(O)(OH)z. |

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-Cs alkyl group and treatment with
tetrabenzylpyrophosphate, followed by hydrogenation will serve to provide for

" = -P(O)(OH)..

RS Al R® R'R? RE art R3 R r2
7
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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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-O al kyl cycl oal kyl, OC(O) R1-0, -OC(O NRBRt4. -OH Those skilled in the art
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Compound 1
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Compound 1 was prepared using a synthetic procedure reported by M. J.
O’Donnell, Z. Fang, X. Ma and J. C. Huffman, J. Am. Chem. Soc., 1997, 46, 617.

Step 2:

KHMDS, THF
0 -78°C

b=
CbzN-/

2 Fsc o er
Compound 1 @ T (GB% 6& Compound 2
3

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 bromomethyi ether (11.3g, 0.032mo!, 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:

LIAIH,, Et,0

Compound 2 —‘:ﬁf/—)——-

Compound 3



am no-acid A69 using the protocol described in Kubik, S.; Missner, RS.;
Rebek, J. Tetrahedron Lett. 35, 6635 (1994). Standard protection of the

am no-acid A69 as a carbamate derivative (Pr') is followed by activation of
the carboxylic acid. Treatnment wth phgsgene or a phosgene equival ent,
preferably triphosgene, is one such fethod for acid activation. The

reducti on of NBoc-UNCA A71 with reducing agents, preferably lithium
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removed in a vacuum to give a colorless oil. The oil was dissolved in HOAc (240ml)
at RT, and water (60m!) 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-
EtOAgc, 6:1(v/v)] to give a third batch (4g). The combined yield for Compound 3
was 30g, 87%.

Electrospray MS [M+1]" 646.2.

Step 4:
Q COMe  CFy
(MEO)EPYCO‘?ME BocHN
NHBoc CbzHN-—/ Z i
DBU, CHyCl, gy “\\/J\CF3
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 (0.57m, 3.80mmol, 2.5equiv) was added dropwise. The mixture was
stirred at 23°C for 4 h before it was quenched with saturated NH4Cl solution. Et,0O
was added and layers were separated. The separated aqueous layer was extracted
with Et;O (250mi x 2). The combined organic layers were dried (MgSQ4) and
fitered. 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, CFy
1. 10% Pd/C, H; 0 “ |
EtOAc HN—-.,, O
Compound 4 - 0 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 Hz ballocon



RR Art 3 R2 Ar2 RZB RArz RAB7 A66 0 ..: ................ r hi 0 ..1"
X" RLJIPr'rvl "xi R Ar RBR2 Arz Ar RB R2 Arz A70 A74 UG#H4 A71 O
standard transformation A75 n2 is 1, 2, 30r 4J HN. CLRI11 | x 1IR3 R2
Ar2 A73 The conpounds having the for rruI , Wwhere n2 is 1, 2, 3, or 4, X1 is
-0- and R4 is -NRL13R14, -NR 12SQ2R13," NR12CCR14, -NR12C( O OR13, or

NR12( CONRL3R14), and R5 is -C(O NR13R14 can be prepared by am dation of

am no-acid A69 to give am no-am de A76 foll owed by functionalization of

am no wasaitsehdddephetreatiianflask.pl beirdectibrs miztuire weasdstirred frgst 877 &t 23°C

Fol | owed 7 HepbtBaetEragi g e i ePho it e Bl Tre
am no- adisdelvAd 6n cmhydias Cel,Cepdmstabled to §F CethemeiregtedAvith idy soiBdions - NR
13Rt 4 apds ]S 0BSthmot 130D eduiv)2r e N &2aoHaNm AR RS hifredSit 0°8 Ardo*min
and then at 23°C for another 4 h. Reaction mixture was diluted with CH,Clz (300ml)
washed with saturated NaHCO;3 solution (100ml). The organic layer was dried

(Na?_SO4) filttered and concentrated to give Compound 5 (0.8g, 95%).

Step 6:
CF3
LAH!AICI3
Compound 5 O CF
90%

Compound 6

In a flame dry 25mt RBF was placed AICl; (0.089g, 0.67mmol, 1.5equiv).

The reaction flask was cooled to 0°C and 1M solution of LAH in Et;O (2ml,
1.98mmol, 4.5equiv) was carefully added. The reaction mixture was cooled to -78°C
and a solution of Compbund 5 (0.2g, 0.44mmol, 1.0equiv} in dry THF (4ml) was
slowly added. The reaction mixture was stirred at -78°C for 2 h, then slowly warmed
to 23°C and stirred for 18 h. The reaction was then cooled to 0°C and quenched
carefully with saturated aqueous sodium potassium tartrate solution. Reaction
mixture was taken up in EtOAc (200mi) and extracted with saturated aqueous
NaHCO;(100ml). Aqueous layer was extracted with EtOAc (150mi). The combined
organic layers were dried over Na;SQ,, 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-trifluoromethyl-N,N-diacetylaniline (0.131g, 0.535mmol,
1.1equiv). The mixture was stirred at 0°C for 1h, then warmed to 23°C and stirred
for 18 h. The reaction mixture was then concentrated and purified using a Gilson
with water/CH3CN to give a mixture of two compounds (0.18g). 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 (0.0159, 7%), Electrospray MS [M+1]" 475.1.



, In'"N RL Ilya YVII Prirv R3, RA 2 A69 1. amdation 2. deprotection
Pr'-.NH OH A70 A77 R 4 = -NR13R 10, -NR12S02R 13, -NR 12COR 14 ,

-NR12C( O OR73, -NR12(CONR13R14) RS = -C(ONR13R14 R, 11 11l "5(1 RL R5
n2isi,2,3or4d i R7 RA = -NRL3R14 where 3, Rl4= HR3 R Are R5=-C(O NR13R14
A78 Anot her nmethod of preparing conpounds having the formula |, where n2 is

1, 2, 3 or 4 Xlis -0- and R4 is -NRL3R14, -NRL2SO2R13, -NRt2COR14, -NR
12C( O OR13, or NR12(CC]\IR13R14) i nvol ves treatnment of ketone A65 with a

pr ot ect Beparatinn af g priate conditions to provide imne A79.

Nucl eophilic additi on of conplt; bl e ocganonetal Iic reagents such as
grignard or reduction (if {2 of i e A79 followed by deprotection of
nitrogen (N-Pr') provides a A80 functionalization of am ne A80

ni trogen provides the

ﬁ%d AhdoR3 R2 Are Ar R3
unctionalizaton 2.

f
substituted pyrrolidines A8 1, 2, or4 2. C@b
RAr2 0 A76 nlH P 'i.1 nl R2 Arer'r Al A65 1.
deprot ection

- Step 1:

cF; Compound 7

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

Step 2:
CbzHN,, €O Me CFy
Pd(OH)2/C, H2
Rh{l)-3,8-EtDuPHOS ChzHN o ———————— Compound 9
et e it e "
Compound 7 e 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-
((28,58)-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 m! RBF. 20% of Pd(OH)./C (1g) was added to the reaction
mixture, which was stirred under H; at 23°C for 18 h. The reaction was monitored
by TLC 9/1 EtOAC/CH3OH. Once the reaction was completed it was filtered through
celite and concentrated. Purification was carried out using a silica plug 9:1
EtOAc/MeOH(NH3) to give the Compound 9 (1.3g, 72%).

Electronspray MS [M+1]" 447.1.

Preparation of Compound 10:
NHz CF,

HN/ 4
0y cF; Compound 10

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



Pr' 1. RSMNH2 or -1-RSICWI.LIV11 1 ) R7 2. deprotection - Pr'N 62X1 R1
R4 RB RR-\WArt R3 RA12 A79 Rs n2 isl1.2.3 or4 n'Vl nl R3 R2 Are A81 AB0 R4
=-NR13R14, -NR72S02R13, -NR 12COR74, -NRi 2C(0O) OR13, -NR 72( CONR13R14) The
conpounds having the formula I, where n2 is 1, 2, 3 or 4, X1 is -0-, R5is
H and R4 is a heterocyclic or heteroa1491 group can be prepared by
conversion of ketone A65 to nitrile A87, al dehyde A82 and a carboxylic acid
A85 vi a al dehyde A82 using the standard oxidation conditions. Those who are
skilled in the art will appreciateExdvplé 2e cyano, al dehyde and carboxylic
aci d conpounds can provide the appro ate heterocyclrc or het-er oar yl
functionality using standard chem str R4 - 33 Ar R3 R2 "Arz A87 |I1. NaN3
,11L 2. deprotection 112 is 1, 2,H 14 I & N-, x1 Rl A' RB R2 Ar2

A88 base n2/1 pl " ~ E
l,,/ Y@

To a solution of Compound 10 (0.05g, 0.116mmol, 1.0equiv) in MeOH (2mi)
at -78°C was added cyclopropanecarbonyl chioride (1201, 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 (200 mi) and
washed with sat. ag. NaHCO3 (1 x 100m!). 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
N CF,
HN -

0

Compound 10 CI
MeOH P o

Compound 11

To a solution of Compound 10 (0.05g, 0.116mmoal, 1.0equiv) in MeOH (2ml)
at -78°C was added 4-chlorobutyryl chloride (14pl, 0.127mmol, 1.1equiv). The
mixture was stirred at -78°C for 5 min, then warmed to 23°C and stirred for 18 h.

: The reaction mixture was then concentrated and taken up in EtOAc (200ml) and
washed with sat. ag. NaHCO3(1 x 100ml). The organic layer was dried over

- NazSOy, 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 (2mi) was added NaH (60%
dispersion in mineral oil, 0.014g, 0.347mmol, 3equiv) at 0°C and stirred for 5 min,



Ar k3 R2 AB3 I1. NH2NH2 2. deprotection n2 is 1,2, 3 or4 OIf -xi R1 42 is
1, 2.3 or 4 wttigl RL ~ Ar2 R3RA65 Pr- "K:"x1 RL Art R3 R2 Are A65
1. EDC, NH2NHCONH2 2. cyclization 3. deprotection AB6 R3 R2 Ar2 A84 Anot her
met hod of preparing the conpounds havi ntglthe formula I, where n2 iF 1, 2,
3, or 4, X1is -0-, RS is H and R4 is @ heterocyclic or heteroaryl group

I nvol ves conversion of the ketone A65 to a vinyl triflate A89 by using a
base such as LDA and triflic anhydride as an el ectrophile. The triflate A89
coul d béhenhpbtat at 66°C fui 2 bl Bherepniomemiitite waageontes] togd €F enduensdedni c
acid, t ' | nsat E

edust i oo ety MEGRARF IS, iTbe AR oA HIPERIACTTE0 R 2t hasii

necessarWijh patolatedsaauacsddgdGQs ﬁﬁqﬁéﬂ.e?/rbarqrgasiquayertwa&@ir'@gﬂcﬂw ani nes
A9L. O Afmydrod<LRBGS0MilteredeM Pl Sddfifhted. Purification of the resulting mixture
on Biotage with 5%MeOH/EtOAC gave Example 3 (0.20g, 34%).
Electrospray MS [M+1]" 501.1.

Example 4

o= )
N CF;
HN;;E
"’//01/@\0]:3

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

Example 5
/
HN-8%0  CF,
CF; '

o)
HN
s, 0

CH,S0,Cl s

/
. HN-S:o  CF,
;o o |
Compound 9 i-Pr,EtN, CH,Cl, HN
‘ql/o CF3
Compound 12

To a solution of Compound 9 (0.13g, 0.29mmol, 1.0equiv) in CHxClz (3ml) at
0°C was added DIEA (0.11ml, 0.61mmol, 2.1equiv) and CH3SO,CI (34pl,
0.435mmol, 1.5equiv). The mixture was stirred at 0°C for 30 min, then poured info
EtOAc (150mi) and washed with saturated aqueous NaHCO3 (100ml). The organic
layer was dried over anhydrous Na»S0,, filtered and concentrated to provide the
crude Coﬁwpound 12, which was used in the next reaction without further
purification. ‘

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




1. base _t n. R4A13(OH) 2 pr NxRlL 2. ff20 Ar RB R2Z Ar2 R4 A89 1 Rl1 R4 =
-heterocyclic or heteroaryl RUR2 'Art A91 A82 0 base | (OEt)2 ~C02Et 1L
ci -34 The compounds having the formula |, where n2 is 1, 2, 3, or 4, Xl is
-0- and R4 is -C(OR12) (R13)(R14) where R 14 is H or -C(=NOR 14) (R 13) can
be prepared by conversion of al dehyde4282 to an al cohol A92 via addition of
an organonetallic reagent. The al cohol A92 can be transforned to anal ogs
such as A93 or it can be oxidized to ketone A94 which can provi ded anal ogs

such as oxime A95 using the sggadinid SPAAUERRRPpIEEhbs1, 2,3 or4 RMR Pr R3

R2'Ar2ArA82R13R13 ny 1s I, Z,30r & nZ 1 ,23Moxz)n|
RL - Pr NZ - r2 Art RSRAre A92 1. fungtignalization 2.
deprotection R13 A94 N N CF,
; HN;;>
‘l’// \rE:j\ ".r//o CF3
Example 6a Example 6b
Step 1:
o= ]
N CF3 CF3
. 2M A]ME3 o ]
Compound 5 i
/\/\H/OEt -4”/0 CF CF3
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 (0.14ml,
0.28mmo!, 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 (100ml) successively. The organic layer was dried over anhydrous NazSQg,
filtered, and concentrated. HPLC separation on ChiralCel O column using a
(90/10) hexane/lPA 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.



I 1. NH20R 2. deprotection R13 A95 The conpounds having the fornmula 1, where
n2 is 1, 2, 3 or 4, Xl1is -0-, Ris H and R4 is -C(R28R29) CONRt 3R14,
where R2B, R29 = H or nethyl, can be prepared by conversion of ketone A65
to unsaturated ester A96 using Wttig g;_nistry. Hydr ogenati on of the
doubl e bond and deprotection of the protecting group, if necessary,

provi des the ester A97. Conversion of the ester to am des A98 can be
realized through treatnent with am nes, or transformation to the acid and
subsequent coupling with anines usi EXa8RIBdard methods. In addition, the
unsaturated ester A96 can al so provi dd&NRonpounds where R4 and R5, together
with the carbon to which they areHd chedCFforma five nenbered cyclic

ring such as |actam A100. idi ed 435 Wtti or Horner-Emons n2isl,2 or3
Pr-N n2X 1 R1L Pr-NX 2SC1 Rl A( Are R Al A5 n2is 1, 2 or 3
A96 nitronet hane O 1. hydrogenaf"?‘ N2 Fd t ti epro ec on n2is 1,
2 or 3 2. cvclization x n2is r3 13f74RNCC ™3

-

Example 7 (74% overall yield) was prepared from Compound 10 in a
manner similar to that used to prepare Example 29 from Example 13.
Electrospray MS [M+1]" 476.1.

Example 8

43
N cF

| o
HN
Loy O CF,

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 @

N
o=(Nj

CF,
HN

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
0= :|\
N CF;

HN



A97 NR13R14 or 1. hydrolysis. 2. NRI3R14 ry is 1,2or3 Pr. Inx1 RL pr %
["2V1 01 HN~tn?vl of Art R3 R2Z1Ar2 Art T. R Are Arl R3 R2" Ar2 A100 A99 A98
Those skilled in the art will appreciate that functionalization of the
nitrogen of cyclic ring forned by R4a£141d R5 when R4 and R5 together and to
the carbon to which they are attached formcyclic rings such as hydantoin
A67, urea A68 and |lactam Al100 may be perforned at an appropriate point in

the synthesis by deprotonation wth a suitable base and reaction of the
necessary el Bearagioreof Copnpeind th@.18g8.8mmokrtesuilfineld:Cla(2mBByaghose

Kill d |1
2 for o 2sed BEUR loWinaiREDAT 6.33RRhof1. Pekial) iddbiecrotbain (2 M 0
t et rabéﬁﬂwtpwmﬁﬁdegQ H12dia, ey, 2eqiivg ansk therreactipn Jabdure was provi de
for R3F?>tlrred dé If’?%gd ski H@Btfbp'?élH Z?ﬁé ?8a& chﬁ %Srcﬁ%é'g?%d' \ﬁﬁlﬁ%ﬁhﬂ’b?é@gﬁn can

be perforne In t eprotonation with

a sui td‘ﬂﬁlécﬁ)&ééoﬁfr’}ﬂ) a@@@%ﬁéﬁte%wltb@%@é)@m@ th@cQ"Qé}B!ﬁ 'Iaé’ef ¥asr ovi de t he
subst i tsérp@%tédd@ﬁeaqﬂlazso4ﬁlfﬁteraa19ﬁe copeehtrated. N"ThBenadirevhs puﬁn@aw ate
t hat a?‘ubstltute %/ will affar . corr.espondi lgnc?kl f)tfltuted
Cl- 06 &AN9MagRsap mye Fﬁlépﬁéﬂtg Water: %ﬂb@\fv@ﬁwm@&ﬁﬁ&@m@ @0Or8Ged by
hydr ogeyrag), ogggwﬁbsmymswmbgngq for RIB = -P§O)(O—|)2 X1"-Ar2 base R4--J

., 1 - R4--J 1rl R3 IEQR%“IB

Step 1:
. CF,
R on FO S oH CF3(S0,)20
o U o
— CF
CH,Cl 3
CFa \__#/

compound 14 compound 18

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

Step 2: .
(R) s .
tBU\ H2 ”, ,tBu CF3
S7 i
o N\ o N
Compound 15 ——— = ) o
Ti{CiPr),4 Ph 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 No. Ti(OiPr)s (1ml) was added through a syringe

. dropwise to the reaction mixture. The réaction mixture was stirred at 23°C for 36 h.
The reaction mixture was then poured into brine (10ml) and EtOAc (20ml) and
stirred vigorously for 10 min. The resulting suspension was passed through a pad of
celite 545. The celite pad was washed with EtOAc several times. The combined
orgénic solution was dried and concentrated under reduced pressure. Fiash column
chromatography afforded Compound 16 (0.75g, 56%).



electro hile A101 A102 Those skilled in the art will recognize that certain
additional protection and deprotection steps nay be needed in order to
accomodat e di fferent functional groups. Accordingly, the order of
synthetic operations may be different igg-order to maintain functional group
conpatibility with the operational steps in the synthesis. MQ2C

hydr ogenation n2is 1, 2 or 3 deprotection -36 Specific Methods O

Pr epar at.l - Exanpl es Exanple la Exanple 1b HNIO CF3 HN1O Step 1: CF3
Conpoun 3 Conpound |- was prepared using a synt t| c procedure reported
by M J. O Donnell, Z Fang, X M and J. C Lf Am Chem Soc.

1997, 46, 617. Step 2: CbzN-/ Corrpollljlgg| crF
of oxazol i di none Co %%llgoém(i]’l% @ nol, . N in THE (500m) at -78
C, a solution of KH t ol g 64mLN_O. 2rm| 1. 18equi v) was
added. After stirring at -78 C for 3%@ a soPution of br omonet hyl et her
(11.3g, 0.032nmol, 1.18equiv) in THE i Qnd -78C was cannul ated into the
reaction mxture. The solution wad st¢r2ed|at ‘for 1 h before being
quenched with a saturated NH4Cl sqlasticonodt- 78 CFeaction nixture was
warnmed to RT, and water and Et OAc were added
extracted with Et OAc (200nL x 2). The conbi n@@corgan#:goc}ﬁgyé'?@e{/\ere dried

ﬂﬁl t rogen pur ged sol ut| on
~hequ

(MySOt) and fd 4 bRAonNAUAMiNAN o ﬁbﬁ f1dg némbe TRy vacuum
Purifi cat| on usi_ng r omat ogr a% uene 1 (v/v)] gave
Conpoun&H({zat 7@ C@@t@s aded deiRyipe 2byiragnesium bromlde (6.1, 6 tmmol,

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 aqueous NH4C! 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:
,#Bu
Ph HN-S’
-~ 0
\
1.0, o) \0
Compound 17 ——
2. TBA!
CF,
F1C Compound 18

A 15ml RBF was charged with Compound 17 (245mg, 0.47mmoi, 1.0equiv)
and CHxCl; (2mi).. This pale orange solution was cooled to -78°C, and then O; was
bubbled in at 1.0 ml/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 QOs.
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 CHzCl,.
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 Et20. The combined Et;0 layer was dried, filtered and concentrated
to give Compound 18 (243.5mg, 99%). Electrospray MS [M+1] 524.1.



El ectrospray M5 [ M+l] +644.1. Step 3: Conpound 2 LIAIH Et20 nor. CbzN (87%
-37 To a solution of |actone Conpound 2 (35.2g, 0.055nmol, 1 equiv) in Et20
at 0C, a 1 Msolution of LAH (17.8ml, 0.018nol, 0.32equiv) in Et20 was
added. The reaction mxture was stirr_%[ at 0OC for 30 m n before being
guenched with saturated NH4CI .solution.”"Water was added and the resulting
| ayers were separated. The separated aqueous |ayer was extracted with Et OAc
(300m x 2):, and the conbined organic |layers were dried (MgSO™4), and
filteredtep Solvents in the filtrate were .. renoved in a vacuumto give a
colorless oil. The oil was dissolved in HOAc (240nl) a#BuRT, and water
(60m ) was added. After being stirred at RT for BhfN-tShe white solid was
filtered, washed with water and drie ger a hi ghXvacuum Recrystallization
[ hexane-t ol uene] gave Conpound 3 (23g) as a white\p . Al filtrates were
conbi ned, and the sol v%g r efa@ePPn GOaMcuum to O o®Meow 0i | . The
above procedur ?'II\BQ&‘- ,8f'o'|-|-md—by—r-ec+yst
gi ve another batch of lactol ConpoBBY 3 (3g). Solyeats.in the filtrate were
removed in a vacuum and-t he 508doldritwg stéds) was su - F.t 0 col um
chromat ogr aphy [ hexane- EtQAc, 6:1(v/v)] to give a Ird batch (4q)._ The
conbi ned yield for Conpound 3 was 30g, 87% El ectr osprayCQB‘FPW'Iat1%46. 2.
Step 4: Conmpound 3 0 (MO 2PYCO2Me NHBoc _ DBU, 2CI2 r.t. C%)Zl\/e CF3
BocHN-{ ChzHNOC a gglyitiopRideerppourybis (1.2g, 2.29mmol, 1.0equiv) Boc-Phosphonate

(818mg, 2.75mmol, 1.2equiv) in DMF (20m!) was added Cs,C0O;3 (2.24g, 6.87mmol,

3.0equiv). After stirring at RT for 3h, the mixture was diluted with Et20, and washed

with water (100ml! 2 x), and brine. The combined aqueous layer was further

extracted with Et;0. 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:
,tBu
Ph HN-S
N ©°
\
Pd-C/H P CO,Me
w2 NHBoc
Compound 19 —M °
CF,
FiC Compound 20

A solution of Compound 19 (830mg, 1.19mmoli, 1.0equiv) in EtOH (20ml)
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 unti! 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



To a solution of Conpound 3 (0.98g, 1.52mmol, |equiv) and NBoc-D
phosphonogl yci ne trinmethyl ester (1.26g, 3.80mmol, 2.5equiv) in CH2CI2 (5m)
at 23C, DBU (0.57m, 3.80mml, 2.5equiv) was added dropwi se. The m xture
was stirred at 23C for 4 h before it wyas quenched with saturated NHACI
solution. Et20 was added and | ayers were separated. The separated agueous

| ayer was extracted wth Et20 (250nmL x 2). The conbi ned organic | ayers were

dried (MgSO4 and filtered. Rempval of solvents in vacuumfol| owed by
chr omat ogr a ytin ef Campeund RO490mg. b b7 meamol.y1.0R AU I 2BBKYOUSd 4

E) g%mg M’é@@ h% aé eoél@arfb 0°6, esén oty wih 4 Mdollitiod 4% -HCI iRt £A- @%xén% 1000A)un
A sol uth éﬁnlbf ﬁﬁ@dﬁﬂl" ﬁtcé)ﬁélbwa? sé'érﬁﬁllﬂt%_r f@feﬁ%@%ej' 3h 'B{i@aelve@g rrp

f 1 ushedevdgdrafdd udiéreraduen esldiviel Oontioltad Radigipalerbrowrbssiid. 1EPéctr25@br@/ H2
baIIooMOﬁA\A@s @étf\ched to the reaction flask. The reaction m xture was
stirre i '23C under H2 atnosphere and then filtered and
concent$tdpet. The residue was dissolved in anhydrous CH2Cl.2 (45ml), .cool ed
to OC, then treated with TFA solution (4.5nl, 0.0&mmmol, 30.Cequiv). The
reaction mxture was stirred at 0C for 30 m ph then at 23C for another 4
h. Reaction mxture was diluted with CH2Cl 2 (3 Om )—nwashed with saturated
NaHCO8 sol ution (100nm ). The organic |ayer was, ed (Na2SO™4), filtered and
concentrated to give Conpound 5 (0.8g, 95%. 8Btep 6: LAH Al Cl 3 Conpound 5
i NC

Compound 21 -
CF,

FiC Compound 22

To a solution of Compound 21 in MeOH (50ml) was added K,CO; (4.5g).
The mixture was stirred for 30 min, then filtered and concentrated to give
Compound 22 (199mg, 76%). Electrospray MS [M+1]" 461.1.

Step 9:

A flame-dried 500m! RBF was charged with ALCl3 (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 Et2O (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, 0.187mmoli, 1.0equiv) in dry THF (1ml) was siowly
added. The reaction mixture was stirred at -78°C, and allowea to warm up to RT
ovemight. After TLC (MeOH/CH,Cl,=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,SO;,, filtered and
concentrated to give Example 11 (34mg, 41%). Electrospray MS [M+1]" 447.1.

Example 12a and Example 12b

: s;w/ \r@ :; %Wop‘ca
Example 12a Example 12b




Y -rF_ono/ / -1\ Compound 6 In a flanme dry 25m RBF was placed AICI 3
(0.089g, 0.67mmmol, 1.5equiv). The reaction flask was cooled to OC and 1 M
solution of LAHin Et20 (2ml, 1.98mvol, 4.5equiv) was carefully added. The
reaction m xture was cooled to -78C d a solution of Conpound 5 (0. 2g,
0.44mmol, 1.Cequiv) in dry THE (4m) S slowy added. The reaction m xture
was stirred at -78C for 2 h, then slowmly warmed to 23C and stirred for 18
h. The reaction was then cooled to OC and quenched carefully with saturated
aqueouStapdi um potassiumtartrate solution. Reaction mixture was taken up

kguggﬁclg%;grg%%ﬁgg? ?)gtcﬁ)gagh&ﬁ #E??ﬁ@t rl@)ﬁﬂﬁoq#ﬁ?é?gr'ﬂ? ﬁ?ﬁ 2%%8@%@ | ayers

wer e dal e wasr aduezSOIEA(11.5pl &d1@mmaohdequiatangl As2Qi(6SubdhpBdmmel, ( 180ny,

95% . Kl . - . 281 P (18
(6% Sorgternmmiu b g s Ry mif) 1958 iehghegimoun

2-tri f pelyraadtagueonsilai §0l6tion (4rai)andiextiracted. Wil fhClz.1 Theequi v) . The
m Xt ur @oMBfest b:@{aﬁzﬁ:el%&gg\{v%% dHBd, ﬁl@éd%ﬁﬁa&%t@%ﬁ?@%ﬁé ifhé ef,gd or 18 h.

The reactjon m \as then concentrate L : smaa Glson with
wat er / RISORt (FIgo)ePurifisadian ef die Migutbipslitids usta 6yralfal AD eUMh of the
m Xt ur@z:Q& lﬁﬂkﬁe%fﬁé}( %145!8'@'@ Zgé‘qumért@&rﬂplé‘%é,néiéc%};% 5] W$?j]30| ar

I somer ample l'a (0, : : ctrospra + .1, and nore
pol ar 4%%%@@%9@@%3{ Eﬁﬁpw%ﬁxé'@e %ér@bfwﬁv[skﬁHMfﬁg-ﬁ75. 1. -39
Preparation of Conmpound 9: O HN &xeimple 133 Conpound 9 CF3 Conpound 7
Compound 7 was prepared using a ppecedure simlar to that for Conpound 4,

z) CO2Me if3pl ace of
PQO( OWe) 2CH( NHBoc) CO2Me. El ect r ospkay [ Mt 745.1. Step 2: Pd(OH)2/C, H2

Rh(i)-S, S-Et DUPHOS Cl~HN 11 "1 p+H oynd
.d// CF3
Step 1:
PhsPCH;OMeC!

G CF4
KHMDS, Toluene ol A
0°Cto r.t. Cbz{z,” o rilcr
Compound 3 then THF/10% aq. HCI = ?
{(1:1viv) \_7
(61%)

To a suspension of (methoxymethyl)triphenylphosphonium chioride (21.3g,
0.062mmol, 2.95equiv) in toluene (300ml) at 0°C under N, a solution of potassium
bis(trimethylsilyl)amide (125mi, 0.062mmol, 2.95equiv) was added. After being
stirred at 0°C for 1 h, a solution of Compound 3 (13.4g, 0.021mmol, 1equiv) in
toluene (100ml) was added. The mixture was allowed to stir from 0°C to 23°C. in 1
h and then was quenched with saturated NH,4Cl 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 oil.

The crude enol ether was dissolved in THF (100m!) at 23°C and aqueous HCI

“(100ml, 10% in water) was added. The mixture was stirred overnight and was

quenched with saturated KHCOj3; solution. Et,0 was added and layers were

separated. The separated aqueous layer was extracted with Et,0 (300m! x 2). The

combined organic layers were dried (MgSO,) and filtered. Removai of solvents in

vacuum followed by chromatographic purification [hexane:EtOAc, 4:1 (v/v)] gave

Compound 23 (6.97¢, 61%) as yellow oil.

Compound 23




Compound 7 Y Y- CF3 McOH Conpound 8 Conpound 7 (3.0g, 4.03muol, 1. CequivVv)
was taken in MeOH (30nl) in a parr reaction bottle. The reaction bottle was
degassed using N2 for 15 min. (+)-1,2-Bis- ((2S,5S)-2,5-diethyl phosphol ano)
benzene (cycl ooct adi ene) rhodi un(!l) tri-gpuoro- methanesul fonate (0.12g,
0.16mmol, 0. 04equiv) was added to the reaction m xture in a glove box, and
shaken under H2 at 60 psi for 96 h. The reaction mxture was transferred to
a 200 ms,[Eg 20% of Pd(OH) 2/ C (1g) was added to the reaction m xture,

whi ch trred under H2 at 23C for 18 h. C‘I;]t],_g‘fqreacti on was nonitored by

TLC 9/1 Et OAc/ CH3OH. Onc &er(?r eaction was conp QQ:EME uwes filtered through
%ﬁg out ustny a silica plug
g

celite and concentrat ed. éﬁ\jﬁc@b;m@ was car%i
9:1 EtOAc/ MeOH(NH3) to t he Conpound 9 (1. ectronspray NS
3| CF3 Conpound 10

| Me1] + 447. 1. Preparation of 9RBBUNd 10:cHbHR-GF3 NH2
Corrp]ound 1&%%&éged—uﬁ*proc é"’"t’oé’\I nPoundr, usi ng
Conmpound 9 instead of Conp Ot1Clar | CF3 soI utilon qf ConBo%rbd 10
(0.05g, 0.116mmol, 1.Cequlas) over the@stdpaNl) “af - 78C was Gompotind 24
cycl opr opanegayr. oride (120 .A27 I I I LXtlre was
s%/i rrgd gt %@93‘%8’% W?Stmgﬁaﬁ%ﬁfﬁ%%‘ éé%%{ué%ﬁqﬁ éé""f’gggﬁ'@é@'ﬁ'%ﬁe
react i oto tniexpreparatasy 0hénmpowedd favedCangpawkd3 and usingt OAc (200 nl ) and
washed wi &R 0 i r s dried over
Na2SO4, ﬁﬁ(pt%?%:c’ﬁ(gﬁp%%nce% %i‘%é@%ﬂé?$§%)ﬁﬁﬁ?“?ﬁéﬁ?§§“dﬁ?. ng m xture on
a Biota@éep 3 th 5%e0H EtOAc gave Exanple 2 (0.04g, 69% . Electrospray M

[ MF1]© 501. Exanple 3 Step 1: JO HeNv-~C Compgynd 10 Clj MOH CF3 Conpound
11 To a solution of Conpound 10 éo. , 0.116 |, 1.Cequiv) in MeOH (2ml)

el

0y, O eF,

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]7461.1.
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.

Example 14

Ph J
7
/\erH
0
To a solution of Example 13 (275mg, 0.60mmol, 1.0equiv) in anhydrous
CH,Cl2 (10ml) at -78°C was added propionyl chloride (52ul, 0.60mmol, 1.0equiv).
" The reaction was completed within 30 min. Reaction mixture was quenched with 7N

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.

L1

CF;
CF;



at -78C was added 4-chl orobutyryl chloride (141, 0.127mmol, 1.lequiv). The
m xture was stirred at -78C for 5 mn, then warned to 23C and stirred for 18
h. :The reaction m xture was then concentrated and taken up in EtOAc
(200m) and washed with sat. ag. NakHggB(1l x 100m ). The organic |ayer was
dried over Na2SO41 filtered and concentrated to provide the crude Conpound
11, which was wused in the next reaction wthout further purification. Step
2: To a solution of crude Cbnpoun%zll iE gry THE (2nl) was added NaH (60%

di spersion in mneral oil, 0.014g, 1, 3equiv) at OC and stirred for
5 mn, CF3 0 C NH CF3 _41 then heat ed: at 60 for 2 h. The reaction m xture

was cool ed to OC and quenched car efo Faat er (3ml). The m xture was
poured into EtOAc (100 m) and vva% sat urat ed agqueous NaHCO3
Y

(100m ). The organic |ayer was dri erTanhydrous Na2SO4, filtered and
concentrated. Purification of thelre ultlfﬁ s mi xture on Biotage with

S%veOH Et CAc gave Exanple 3 (0/209,T1 34% . Electrospray. M5 [Mr1]' 501. 1. :
Exanpl e 4 CF3 Exanple 4 (53% overpiNHyi el d) was prepared from Conpound 10 in
a manner similar to that used togprepare the Exanple 3, but using

5-chl oroval ace of 4-chl.orobut chlori de EI ectrospra
Ve [y sbmpig it G bR nasdearts MR EmEb Broca b e o P
| - Pr 2EENam@t@ @Quﬁngmumrdﬁaﬁmabenylﬂé@gd@fn @maeqnfrm( mo@ndrcyj ﬂ:ﬁ@nldéh 29|mm| : )

q 2 0C was added DI EA (0.11m, 0.61mml, 2.1equiv
and G—E%&Fp%ﬁlﬁg[%gﬁéﬁ 1.5equiv). The m xture was stirred at 0C for
30 mn, then poured into Example 16

CFa

\;g;—NH
o
Example 16 (yield 89%) was prepared using similar procedure as for
Example 14 using Example 13 and CH;SO2Cl in place of propiony! chioride.
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

0 CF,4
Ph |

Q*H &,

O._N

U

%



Et OAc (150mL) and washed wi th saturated aqueous NaHCO3 (100m ). The organic
| ayer was dried over anhydrous Na2SO4, filtered and concentrated to provide
the crude Conpound 12, which was used in the next reaction w thout further
purification. The crude Conpound 12 wasggonverted to Exanple 5 (80ny, 54%
yield, two steps from Corrpound 9) using a nmethod simlar to the preparation
Corrpound 6 from Conmpound 5. Electrospray Ms [ M+l]' 511. 1 -42 Exarrple 6a
and Exanpl e 6b CF3 Exanpl e e 2M Al Me3 |, Comrpound ' 0 CF3
Conpound 13a ‘@VGBQ'CGWO%% ) Was eiepared ysiig %lf‘?”é‘ﬁ pé@c%qﬁrﬁ@ t am
COWDOUHOE%hg»!éQ%m@E&%mHSlrﬁﬁl#cé)oflcbmtpﬂutﬁzmﬂ(mﬂ) at 0C, was added a
sol uti O%\E M Al gﬁgmtpl gs e (0.14m 0.28mmol, 1.25equiv). The reaction
m xt ur e WESASRTRY JaRé9stirred for 15 min. Ethyl 4-bronobutyrate was
added, aPepaEhsticresUChbbUrdst 26, @ Mas Asdaped at  100C for 18 h. The reaction
m xture was cooled to RI, pouredHj nto Eg@Ac (20m ), and washed with of
satur ated aqueous NaHCO3 ( and safiurat ed agueous NaC (100m)
successi vely. The organic | ayerbywas .drfFédj over anhydrous Na2SO4, filtered,
and concentrated. HPLC sepaHi yYon on _4ai ral Cel @oafpournd 26 ng a  (90/ 10)
hexane/ | PA nmi xture gave t rrp’oun 13a (40wy, 35%, and the Conpound 13b
(20ng, 18% . E ectrospray

M+1]' 515.1 for the Conpound 13a.
El ectrospray M5 [ M+l] ° 515. 1t for the Conpound 13b. Exanpl e 6a and Exanple 6b

wer e prepar edCofipulnd RE0RES Bren et frarh ct@npawmwmarfg sinsilarpréosmaenss 13a
and 13b fl nst ead g‘?@rrpound E@ El ectrospray MsS [ M+l] + 487. 11 for the

Exanpl e {85 Compoun
X H, Fy
HN—/, o\/©\
- CF;  Compound 27

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

CF4
-u,/o\/©\c,:3 Compound 28

Compound 28 (90% yield) was prepared using the similar procedure for
Compound 25. Electrospray MS [M+1]" 447.1.
H2N CF,

N0 CF, Compound 29

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

Example 19

wso e,

7.0 CF

3



El ectrospray M5 [ M+l] + 487.11 for the Exanple 6b. CF3 -43 Exanple 7 NH2
HN-4, CF3 0 Exanple 7 (74% overall yield) was prepared from Conpound 10 in a
manner simlar to that used to prepare Exanple 29 from Exanpl e 13.

El ectrospray M5 [ Mtl]+ 476.1. Exanple " HNVM CF3  CF3 Exanple 8 (94%
overall yield) was prepared from Conpo K9 10 in a manner sinilar to that
used to prepare Exanple 33 from Exanple 13. Electrospray M5 [ Mt1l] + 430. 1.
Exanple 9 H N O=< ND CF3 Exanple 9 (50% overall yield) was prepared from
Conmpound 10 Emamplestth@0mignv0% viel )tvad pregeted aiging paprocedarepsioniEs tor om

S e RS T O o o 80,1 SN 53

was adBedtrospray MSiM#HIFat64.40. 041 n, 0.33mml, 1.1 equiv) followed by

sodi um triacet oxyborohydride (O. 12E7)95 e6§HD| , 2equiv.) and the reaction

m xture was stirred al 23C and sti 72 h. The reaction was quenched
o

with saturated aqg.
HN CF, o
Vel
e CF,

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

Example 21 (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

e

HN
CF3

HN
%0,

@ N t “CF,

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]




NaHCO3 (100m ) and extracted with Et OAc (200m ). The organic | ayer was
separated, dried (Na2SO4), filtered.and concentrated. The m xture-was
purified by chromatography over Glson (1:9, water:CH3CN). to give the title
conpound (0.070g, 47%. (E ect rospray ght [ MF1] + 515.1. Exanple 11 H2N CF3
Step 1: 11 F3C OH CF3 "OH CF3 conpound™I4 conpound 15 Procedures for
pr epari ng Corrpound 14 and Corrpound 15 are shown in WO 01/44200. Step 2: ( )
tBu NH2 AM CE3 ound 15 CF3 Ti O Pr)4 56% Conpound | 16 To a
flask cont ai Exﬂmm@t%@m Yol AVASPTEP 0B pounéqZﬁ upingrgmilar
(R) t-b RO i aay.gg upum for 5
Tﬁﬁdé@%lh%bf@@%ﬁg%ﬁaﬂ lé% {réd Wthp%%ﬂ@%??dﬂlé%r?@ﬁr m ) %Jrsﬂagd@gd t hr ough
a syrl nge dropw se to the reactlo The reaction m xture was
stirred at 23C for 36 h. The reac{ian,m xture was then poured into brine
(10m ) and EtQAc (20ml) and stirre VI gorously for 10 mn. The resulting
suspensi on was passed through a pa F!te 545. The celite pad was
washed with Et OAc several tines. #heg co organi c solution was dried
and concentrated under reduced p §Fh col um

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,

CFa

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

NH
é CF,
HN [ ]
‘e O
ph” CF

To a solution of Example 13 (0.14g, 0.314mmol, 1equiv) in anhydrous DMF
(1.6mi) at 23°C was added N,N-dimethy! 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
o]

AHLNH
CFs

CF3




chr omat ogr aphy afforded Conpound 16 (0.75g, 56% . -45 Step 3: Conpound 16
/tBu Ph HNS allylMgBr , X~ 0 CH2Cl2 63%0 C 2:1 -78 C 10:1 CF3 F3C
Conpound 17 To a solution of sulfinimne Conpound 16 (2.44g, 5.1nmmol,
lequiv) in CH2ClI 2 at -78C, was added c ‘ﬁ_pwi se allyl magnesi um brom de (6.1
m, 6.1 mol, 1.2equiv, 1 Min Et20) rough a syringe. After stirring for
3 hat -78C, the reaction mxture was quenched wth a saturated agueous
NHACl and allowed to_warmtgo 23C. The |ayers were separated, and the
aqueous | aydixapple Xy (xeld 820 hwaspenareding GHPilafderosegHrg asifafers were
dried K : I ; r ound 17

(1. 6720 g T B o opound 18 A
15l RBHEQERSRIAYMadMA Tho@dnpound 17 (245ny, 0.47mol, 1.Cequiv) and
CH2CI 2 (2ml). Thi s pal e orange sol gkhpibleas cooled to -78C, and then 03 was
bubbled in at 1.0 mM/mn. After tfie sofution turned pale blue, the reaction
solution was stirred at -78C foff 10 min. Then it was flushed with N2 to get
rid of 03. Tetrabutyl ammoni urnN odide (177 0. 47mmol , 1. Cequiv) was added
to break the conplex. Then it guenched™ai t h saturated Na2S203, and
extracted with CH2Cl 2. The conbfned orgapre. | ayers were dried, filtered,
and concentrated, then re-takemH and filtered. The residue on
the filter was dissolved in wafte cred, Wi th Et20. The comnbi ned

Et 20 | ayer was dried, filtere@ ./ concéntrated to give Conpound 18
(243.5nmg, 99% . Electrospray M5 M+l] + 524. 1.

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

Example 29

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

Example 30

CFj

CF;

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



-46 Step 5: NHBoc Conpound 18 (Meo)ZOP' CO2Me DBU 50% (over two steps) To a
sol ution of Conpound 18 (1.2g, 2.29mmmwol, 1.Cequiv) Boc-Phosphonate (818ng,
2. 75mol , 1.2equiv) in DMF (20ml) was added Cs2CO3 (2. 24g, 6.87mmuol,
3.Cequiv). After stirring at RT for 3h,zgd he mxture was diluted with Et2Q
and washed wth water (100m 2 x), an rine. The conbi ned aqueous | ayer
was further extracted with Et20 The conbi ned organic | ayer was dried,
filtered and concentrated to give crude brownish oil, which was purified by

colum to give Conpound 19 (830ny,ExampleBloctrospray M5 [ Mr1]+ 695.2. Step
6: Pd-CH2 Conpound 19 CF3 F3c npound 20 A sol ution of Conpound 19
(830ny, 1.19mmvol, 1.Cequiv) i n\|§I 20m ) was flushed with N2. After the

- addition of Palladiumon carbonj(10
bal | oon was attached to the react]
stirred for alnmost 24 h until T
m xture was filtered and concen

1.279¢g,1. 19mmol , 1. Cequiv), a H2

% flask. [The reaction m xture was
3hetion of the reaction. The
d/(oo 0 Conmpound 20 as white solid
(790mg, 95% . El ectrospray M 1] +7697[ 2. 7St épfs7: 4M HCl Conpound 20 -47 A
sol ution of Conpound 20 (400ng , 1.0equiv) in anhydrous MOH
(4nl) was cooled to OC, then treated with 4 Msolution of HCl in 1, 4-di oxane
(16mL). AfteEx3unpien3Ay40%, vield)weas Biepered usingraintilgr PEPRHEE a8 19X The

sol vent V ifH N half Ryown

sol id. Eact ec;?%s?gfﬁ%wgﬁmwa B P R ot S B0y
chloride. ctrospray MS [M+1]" 518.1

Example 32

FiC
/OW/Q CFy

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

Example 33

' CF4
% O
e \‘/@\CF:;

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

Example 34
e
8w

\
O O
CF,

FsC



F3C Compound 22 To a solution of Conpound 21 in MeOH (50nml) was added K2CO3
(4.59). The mxture was stirred for 30 min, then filtered and concentrated
to give Conpound 22 (199ngy, 76% . El ectrospray Ms [ M+l]+ 461.1. Step 9: A
flame-dried 500mM RBF was charged with ALCI3 (37.4ng, 0.28mml, 1.5 equiv).
The reaction flask was cooled to 0C an‘@eanhydr ous THE (1 m) was syringed
in. After stirred for 5 mn, 1 Msolution of LAHin Et20 (0.84ni, 0.84nmmol,
4.5 equiv) was cannulated in. The ice-bath was renoved and the sol ution was
stirredStp RT for 30 min. Then the reaction mxture was cooled to -78C and a
sol ution of Conpound 22 (50ng, O0.187mmol , Ph) iv) indry THE (1m) was
slowy added. The reaction m xtyse was sti@mNH 78C, and allowea to warm
up to RT overnight. After TL@ OH CH2Cl 2=239) i pecated the reaction was
conpl eted, the reaction was then—€boled to®C and dilwted with Et OAc and
quenched car ef ul | YPXRMAE 13 at ur-ated—agtieous<sodi um pot assi umtartarate
solution. It was stirred at RT ¢clover 300 to get separation of the two
| ayers. The aqueous |ayer was further extr oM;t h Et OAc. The conbi ned
organi c |l ayer was dried over Na2SO4, filterege~and %%Ebg%ed to give
Exanpl e 11 (34ng, 41 % . Electrospray M il |+ 447.1. anple 12a and
Exanpl e 12b anpl e Ex le 12b CF3,-48 St.ep 1: To sol ut i on of
Exanbl o 11 (SOMPOBNGT T YO BBHEG PRI GBENS TTHAT ProcRlss Aie” added

DI EA( 17ERample HOwsing chiGeadetyl chiidadB(pléce oF prépibayinehibride.1. Oequi v) . The
m'xturesﬁs%.sti rred at OC for 30 min. It was quenched with saturated
aqueous solution (4nl) and extracted with CH2Cl 2. The conbi ned

or gani ¢ | ayeis aweokitidniafd;omipioneyded0 §9dmgo Actfmmn! etiequvpinvanhytsousude

s | tioniwa, . ; OVOUVE ‘

Pob um: CrECBRO:arl i BB ROl (R34 6 2VericE aendniBbRIER (M,

VB [ M19-17mrgal, equid. | Bhe reration midwer wes sHped atfR] oveEighbsPRYSONS [ Mr1]

489. 1. \pyadtp anBplitiftdton by using silica column to afford Example 34 (45mg, 47%).
Electrospray MS jM+1]" 558.1. '

Example 35 Example 36
HN

091\
FaC
| Hj
o / HN

FaC
CF,4 @7 - i ~cF

Example 36

3

N:
/o\[

Example 35

Example 13

CF4

FoC Compound 31

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



2 3 Step 1: Conpound 3 Ph3PCH30MeCl KHMDS, Toluene O0OC to r.t. then THE 10%
ag. HO (1:1 v/v) To a suspension of (nethoxynethyl)triphenyl phosphoni um
chloride (21.3g, 0.062nmol, 2.95equiv) in toluene (300nl) at OC under N2, a
sol uti on of potassium bi s(t rimet hyl sikyl)am de (125n1, 0.062mmol,

2.95equi v) was added. After being stirred at OC for 1 h, a sol utlon of
Compound 3 (13.4g, 0.021mmol, lequiv) in toluene (100n1) was added. The

m xt ure | | owed to st 0C 23C. and the nas nc
it soptrieEwhigltes dui e Sf%@e&&'um@d@aﬁaf\e €SB ie SBathin

Thﬁb sepﬁxanﬂﬂew?a@mm@ﬂ% Egéct@stplrastm M/I+t1d 70, al(ndlﬂﬁmﬁ’lolfeaz)olaﬂ?rtte

conbi ne ani a ri an vents were
renovedg?rﬁpgﬂ%fﬁﬁqrépgq 9&12‘%’@8 §ﬁcf( NE?%%“Q@X/M%M if?m he crude enol
ether was dissolved in THE (100 ) Extand@le 3nd aqueous HCI  (100m, 10%in
wat er) was added. The m xture wastNl rred overnight and was quenched with
saturated KHCO3 sol ution. Et20 Wa,s ‘@d.(ied and | ayers were separated. The
separated aqueous | ayer was extraCNed with g';ZO (300mM x 2). The conbi.ned
organic layers were dried (MySO4) -and f||te Renoval of solvents in

on [ hexane: Et OAc, 4:1 (v/v)]
gave Conpound 23 (6.97g, 61 %H S,/ . -49 Step 2. 0 MeOP MO

\ _CO2Me NHCbz Conpound 23 DBU HOC17 (Y ovelCFghree steps) CbzHN Conpound
24 was prepared from Conpound i a procedure simlar to the

preparation of Conmpound 4 from Conpound 3 and usi ng
To a solution of Example 12b (200mg, 0.47mmol, 1equiv) in anhydrous

CH,Cl; (1ml) at 0°C, was added trifluoromethanesulfonic anhydride (69,
0.41mmol, 1equiv). The reaction mixture was stirred for 40 min before NaN,
(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
OCONHMe

\

ButO§ }coza
Ph. N
COgEt \;R

Compound 17
NaH DMF

Compound 32
F3C

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 oif) and
the reaction mixture was stirred for 1 h. To the resuiting suspension under vigorous
stirring was dropwise added ethyl-2-bromomethylacrylate (0.088ml, 0.628mmol,
1.1equiv). The reaction mixture was allowed to warm to 23°C and stirred for 18 h.
The reaction was quenched with saturated aqueous NH,Cl solution and extracted



PQ( CEt ) 2CH( NHCbz) CO2Me i n pl ace of PQO(Owe) 2CH( NHBoc) CO2Me. Step 3: CF3
Compound 25 Conpound 25 was prepared using a procedure simlar to that for
Compound 9 usi ng Conpound 24 instead of Conpound 7. El ectrospray Ms

[ MF1] +461. 1. Step 4: Exanple 13 (6. 84%%6 739 was prepared using simlar
procedure to Conpound-6 using Conmpourt’™25 instead of Conpound 5.

El ectrospray M5 [Mt1]447.1. Exanple 14 CF3 NH CF3 /, NH O To a solution of
Exanpl e 13 (275ny, 0.60mml, 1.Cequiv) in anhydrous CH2CI2 (I Or) at -78C
was adoéll pibhi Bing lcootbived asgamizdayers veaenwashad @stuvaler, bime, ddedoven was
conpl e | t.h ] e [ ' r ' nia in
Me CH (E)\E'gﬁgd,éﬁ%@éﬁ?%?gpéggd?ﬁ%ccﬁpd@%%%hgi%?%gg(‘jg?ﬁ%%a égp*lljrg!NF Fﬁ?o gi ve
Exanpl §olnn (o givestied Q@wpogndc&ﬁ/&ﬁ)%g. /) Mr1]' 503.1. -50 Exanple 15 CF3
0 ExarggégQ.gLS (yield 89% was prepared using simlar procedure as for

Exanpl € using cycl opropanecar bonyl chggpide in place of propionyl

chloride. Electrospray Ms [M+1l]' 515. 1. gyple 16 Ph 0 CF3 CF3 ~S-NH O

Exanple 16 (yield 89% was prepared usin @Cgré?cedure as for Exanple
)
\

14 using Exanple 13 and CH3SQ2ClI in place opronyl chloride.
Grubbs' cat. o
Compound 32
CFq
FoC Compound 33

To a solution of Compound 32 (50mg, 0.078mmol, 1equiv) in anhydrous
CH2Cl> (0.8mi) under N, was added Grubbs’ catalyst tricyclohexylphosphine [1,3-
bis(2,4,6-trimethyl-phenyl)-4,5-dihydro-imidazol-2-ylidene][benzylidinejruthenium(iV)
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

IM+1]" 502.1.
— 'c¢ / COQE'(
\
Q

Step 3:

HCI
Compound 33

CF3
FaC Compound 34

~ To a solution of Compound 33 (30mg, 0.05mmol, 1equiv) in absolute MeOH
(0.5ml) at 0°C was added a solution of 4N HCI in dioxane (0.5ml). The resulting
solution was stirred at 0°C for 4 h. The solvent was then removed and the residue
was dissolved in CH2Cl, and passed through a short K2COj3; column. The residue of
Compound 34 was taken directly to the next step without further purification.

. Step 4.
Ph HN
O—COzEt
\
Hs 0
Compound 34 ——
Pd-C
CFy
Compound 35

FaC



El ectrospray M5 [ M+l]' 52.1. Exanple 17 0 CF3 CF3 O\~ Exanple 17 (overal
yield 23% was prepared using simlar procedure as for Exanple 3 using
Exanple 13 in place of Conpound 10. Electrospray Ms [ Mtl]' 515.1. Exanple
18 NH CF3 CF3 -51 Exanple 18 (overall yield 42% was prepared using simlar
procedure as for Exanple 4 using Exaﬁ%?b 13 in place of Conmpound 10.

El ectrospray Ms [ Mtl] + 529. 1. Preparation of Conpounds 26, 27, 28 and 29: O

CF3 Conpound 26 Conpound 26 was pre ared from Compound 1 using simlar
procedure ash Sphrticnowpeampanndd ( ﬁ‘tﬂ)tﬂwaﬁm@bmﬁtﬁﬁ (@miwwasgrasied ed using

si m | aryips 909 .gpaecqsz o%mmmﬁaﬂ(ﬁe s.'ﬁ{“ﬁ?e ro(ﬁisre g@%ﬂ@lfs% ﬁ@mognd

28 (90%yvyield repared using. Corrpoun
El ect r deipiEt Wes [fnlhe_qud and washedAticEsOdep r@se OEHpERME RtaR @ngrtBBar ed
usi ng SieBLKAY resideRbF CoRpdutid BEa %k& dlrect!y to the next step without further
purification.
Step 5:

To a mixture of methylamine HCI salt (52mg, 0.77mmol, 12.8 equiv) in
toluene (0.2 ml) was added MesAl (2M in toluene, 0.36ml, 0.72mmol) and the
resuiting mixture stirred for 30 min. A solution of Compound 35 (30mg, 0.06mmol)
in toluene (0.5ml) was added to the reaction mixture via syringe. The resulting
solution was heated at 100°C for 18 h. The reaction mixture was then poured into
saturated aq. Na/K tartarate sotution (10ml), stirred for 10 min and extracted with
EtOAc (4 x 10mi). 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.

Example 39

e
T
0
o
~N

Ph

PhaPCH4Br \§_\

Compound 23
KHMDS, tol. >>:

Compound 36

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



El ectrospray M5 [ M+l] + 433.1. Exanple 19 HN LO CF3 CF3 NHZ CF3 -52 Exanpl e
19 (40ngy, 70% yield) was prepared using a procedure simlar to Exanple la
usi ng Conpound 27 instead of Conpound 6. El ectrospray Ms [ M+1] + 461. 1.
Exanple 20 ~O CF3 Exanple 20 (99ny, 72% was prepared using simlar
procedure as for Exanple la using CorflBund 29 instead of Conpound 6.

El ectrospray Ms [ Mtl]+ 475.1. Exanple 21 0 NH Exanple 21 (74ny, 66% was
prepared from Conpound 29 using simlar procedure as for Exanple 2 from
Compound 10 using propionic anhydride in place of cycl opropanecarbonyl
chloride. Electrospray M5 [ M+l] + 489.1. Exanple 22 CF3 Example 22 (75ny,
78% wﬁ.‘iﬁ@épared from Conpound 29 using simlar procedure as for Exanple 2
from Conmpound 10 using isobutyryl chloride in pljace of cycl opropanecarbonyl
chloride. Electrospray MS [ Mrl]+ 503.1. Exafpl 0 CF3 -53 Exanple 23
(97mg, 35% was prepared from Conpound 29 usi n%ﬁsi 'Car procedure as for
Exanpl e 2 from Conpound 10. El ectrospray MS [ Mty}+ 1.1 Exanple 24 N CF3
Exanpl e 24 (31nmg, 71% was prepared from Conpo f‘g_zg using simlar

procedure as for Exanple 3 from rcs:t%ng ng.10. Ei‘\@;tr spray M5 [ M#1] + 501. 1.

2

Compound 36
NaH, DMF. CF3

FaC Compound 37

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

Step 3:
Cbz‘
\\“\ / COzEt
N\
Compound 37 Grubbs' cat. o
CF;
FaC Compound 38

To a solution of Compound 37 (2.46g, 3.71mmol, 1equiv) in anhydrous
CH,Cl; (50ml) 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,
. c\\ /
\ NH
D—NH, 0 <f
Compound 38

AlMe,, tol.
CF3

FaC 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



Exanpl e 25 CF3 Exanple 25 (68ng, 68% was prepared from Conpound 29 using
simlar procedure as for Exanple 4 from Conpound 10. El ectrospray M5 [ M+1] +
515.1. Exanple 26 I 0 NH C F3 To a solution of Exanple 13 (0. 14q,

0.314mml, lequiv) in anhydrous DVF (g46ml) at 23C was added N, N-di nethyl

gl ycine (33.95ng, 0.329mmmol, 1.05equiv) followed by EDC HCl (66.13nyg,

0. 345mmol, 1.lequiv) and the reaction mxture was stirred at 23C for 18 h.
The reacti

n mxture was, dil yt it .4ml) and , purified using Gl son
108 ol varaskiling SSIuHOS sshesigtiat 68 Eubr Jb Thavedaton Ml e avas et aool e 29
(EZXFB - ;54p@22(1@m_hﬁ) §§’Mm}eﬁl?.€h?e9/c}<,t mﬁmﬂgzgmm,lﬁi:rm f%ir]fﬁol min pn@@&ﬁwal Elfeda_sdf or
a e 1.Nn | .me ace . C orrde | n ace 0O r lagnyl. C oyl de.
o ooty oubf B e A Lo Combinat oG laYelk 1efe fasPoaivE Kiinf Bneh
( 105ny, cocdntursd pT ke aesidus swargpsiified an siicacsdume teaffard Comguonired 38 usi ng

met hyl in place of propionyl chloride. Electrospray MS [ M+l] +
504.1 Od@ﬁé”?égé CF3 Exanple 29 (146ny, 754% was prepared using simlar
procedutem8: for Exanple 14 using trinmethylsilyl isocyanate in place of

propionyl chhldidfon oFCBMESGRER MBOMY, Y. 558 hd1, FEGUR) fr PR (25mi) was
-treated with 10% Pd-C (641mg, 0.613mmol, 1.1equiv) and was hydrogenated at 50
psi for 6 h. The catalyst was filtered and washed with EtOAc. The residue was
purified by silica get column to afford the less polar isomer, Example 39a (54mg,
19%) Electrospray MS [M+1]" 515.1, and the more polar isomer, Example 39b
(22mg, 8%) Electrospray MS [M+1]" 515.1
Example 40a and Example 40b

HN__0

CF,y

rﬂ,/ CF3 CF3

Cbhz

0
N /" \wewe
PMBNH, o

Compound 38 ‘
AlMes, tol,
l CF;
FiC

Compound 40

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

Step 2:
Cbz
Ph, N 0
N NH,

CAN, CH5CN

Compound 40 O
pH7 buffer
CF,

FoC Compound 41




CN_J~NH O CF3 To a solution of Exanple 13 (100ng, O0.224mvol, lequiv) in
anhydrous CH2Cl 2 (2nl) was added 4-norpholinyl carbonyl chloride (28.71,
0.246mmol, 1.lequiv) and DI EA (391, 0.223mmol, |equiv). The reaction

m xture was stirred at RT overni ght Agqueous wor k-up and purification by
using silica colum to afford Exanpleb30 (53ng, 42% . Electrospray M5

[ MH1]"' 560.1 -55 Exanple 31 O\ NH NI CFI 3 CF3 Exanple 31 (40%yield) was
prepared using simlar. procedure as for Exanpl e 30 using dinethyl car banyl

gggorll de InmlsaﬁﬁucﬁfoNﬁﬁgm @hd 200 ClRY, Ie ) (4 ! U|d)9|n EHeCN pEh i ﬁ’df LNH]'
2% usi
siml amegﬁﬁ@“QSW?%Ffeag(iﬂﬁﬁé%%qmgcql%ﬂé‘ﬁm a{t‘\l\/zir,@r&& ég%‘m r dg in
El( aceI of. gé quimy BhRIT fo¢lCRY @ngélousqbcbﬁkt% g avElt/ﬁébrﬁ@peodd\@ v{wm&]\%aéw 1
anpl e e 0 repared usin
si mrrlpar LH&@@&&U?'ECQQJFPM”E}MIV@ ‘&1‘&8 1)&7%9529 &?ﬁégar Eonyl chl Ol’gl de in

pl ace ddteg-3ror phol i nyl carbonyl chl or| de. Electrospray M5 [ Mtl] +544. 1

Exanpl e 34 Eh g’;\%leleolg e:%d 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

CF,

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

CFj

e CFg

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

8]

NH
HN, &q  cF,
H©

e
PR " YQCH




0O CF3 F3C -56 Step 1: Exanple 13 d 0 C CH2Cl 2 Conpound 30 (43%vyield) was
prepared using simlar procedure as for Exanple 10 using chl oroacetyl
chloride in place of propionyl chloride. Step 2: To a solution of Conpound
30 (90nmg, O.17mmol, lequiv) in anhydr 06 CH2Cl 2 (0. 5m) was added
pyrrolidine (17.21, 0.206mmol, 1.2equi’ § and DI EA (30I, O0.17mmol, 1 equiv.
The reaction m xture was sti rred at RT overni ght. Agqueous work-up and
purification by using silica colum to afford Exanple 34 (45ny, 47%.

El ectrdStepaly MS [M+1]+ 558.1. CN | O NH Step 1: Exanple 35 CF3 C F3

Exanpl e 35 Exanpl Exarrpl el 2CI 2 F3C Conmpound 31 Conpound 31 was
prepared using si Fgc%d for Exarrpl e 14 using 2-chl oroethyl
i socyanate in pl act? of p Ior| de. 2 To a soI ut i on @ﬁ Conmpound
31 in anhydrous TI-@"”("?ﬁ'[fﬁc" ev\ﬁs ad NaH 5 . TeghiV, 60%
di spersion in mineral8 §l1toRTat 0C. T e res cl ou@ ,I utol on s heated
at 60C (f-?ngPZ)UImd %que&umr—k-@lpzl't rudé Exarrp CF3y

Compound 42 Compound 43

{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
N, a solution of KHMDS (0.5M in toluene, 558ml, 280.0mmol, 3equiv.) was added
dropwise at -78°C. The cooling bath was removed and the yellow mixture was
warmed to RT to form a red solution. The mixiure was allowed to stir at 23°C for
further 1 h before being quenched with saturated NH,Cl solution. EtOAc was added
and layers were separated. The separated agueous layer was extracted with EtOAc
(2 x 500ml). The combined organic layers were dried (MgSQOy) and filtered.
Removal of solvents in vacuum followed: by Biotage column chromatography [5%
EtOAc-hexane to 10% EtOAc-hexane] gave alkene Compound 42 as white solid
(40.5g, 68%), Electrospray MS [M+1]” 638.1. Continuous elution gave an impure
cyclized product Compound 43.

Step 2:

Pt,O, EtOH O~y

H, (balloon) CF3
RT

Compound 42 —————— CbzHN
CF4

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,4

p-TsCOH (cat.)
EtOH, reflux CbzN

(70%)

Compound 44 .0 CF,

Compound 45



HN of -57 product which was purified by silica gel colum to give the |ess
polar title conmpound Exanple 35 (10ng, 5.4%, Electrospray M5 [ M+l] + 516. 1;
and the nore polar title conpound Exanple 36 (122ng, 66%, Electrospray M
[ MF1] +516.1 CF3 To a solution of Exanple 12b (200ng, 0.41nmol, lequiv) in

anhydrous CH2CI2 (1 m) at OC, was ackfed trifl uor omet hanesul fonic anhydri de
(691, 0.41mmol, lequiv). The reaction mxture was stirred for 40 mn before
NaN3 (26. 6nyg, O.41nm)|, lequiv) was added. The mi xture was warmed up to RT
for 2 h. TfpsTs@HE’QD (@424 et 0atmold wescadded hthe eﬁiaﬂmﬁc\s@mtwmﬁélkdnwm

B1a" 1 EompRUnEAb ol Mk amnc o i s Tghisd fhac o BB d e NN N P
N CF3 @EBJtht\QEs coblitHFo RD4dd Mattraliddd WRIE ETEHS. Quiventadvat2 rﬁmmmﬂund 17
Nai+ (236 S H0RR Wi ad0ER, SEyidtel NRRGRsalign kAl dudte il e
m Xt ur werasepiaratedd Tros skphratdo adueousdaydriwas entrpetesi with &10&c (Bi0dorous
T é;h??z 1S pERTIES BrdiE o e iU IIRS B ABpftelee sRed %vr%"ﬁf?r ed for
18 h. solvents in vacuum followed by Biotage column chromatography [10% ether-

hexane] gave enamide Compound 45 (first batch) as yellow oil. Some intermediate

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

[50%EtOAc-hexane]. The yellow oil was dissolved in toluene and 10mol% p-TsOH

was added. The mixture was heated to reflux for 2 h and cooled to RT. Work up

was as above and the combined enamide Compound 45 (259, 70%) Electrospray

MS [M+1] 564.1, was obtained as yellow oil.

Step 4:

HQ CF4

BH3.DMS, THF, rt.
then NaOH, H,0,
Compound 45 CbaN—7 o
(74%) Y CFs

Compound 46

BH3.Me2S (13.6ml, 133mmo, 3.02 equiv) was added to a solution of enamide
Compound 45259, 44.0mmol, 1equiv.) in THF at 23°C under Na. 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 HO» {(500ml, 30% .
agueous). The mixture was allowed to stir from 0°C to 23°C for 18 h. Layers were
separated and the separated aqueous layer was extracted with Et;O (500ml x 2).
The combined organic layers were dried (MgSQ,) 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)z, DMSO Q CFs
CH,Cly, -78 °C
Compound 46  then Et;N e CF,
Q,
(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 Ny. The mixture was
stirred at -78°C for 15 min before a solution of alcohol Compound 46 (19g,



The reaction was quenched with saturated aqueous NH4Cl sol uti on and
extracted -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 givegs.tled Conpound 32 (0.199g, 55%.
Step 2: CO2Et Conpound 32 Grubbs' cat. 0 F3C CF3 Conpound 33 To a sol ution
of Conpound 32 (50ng, 0.078mml, 1 equiv) in anhydrous CH2CI 2 (0.8m ) under

e ey S T CRe (A SADSEL DPRR bk BB & frese
m V) dochfuthiatet haarmﬁtgl\b(mm%ﬁﬁlgmmol e‘ﬂmuw ) wabeaaddesli| Thagoblingurath
sol uti 0%3@%% d e f]i'ﬁxtu é:\nfa%rwgrrned Té‘ﬁfg f\ég(?ﬁ 000%§ gkgﬂehéﬁ?g@fﬁed and the

resi due Was on”a col'u Conpound
33 (60 rrc;,attﬂa%d Nal-kélﬁ)x aelptlay MByef:Mvere sep@ated sndpghg:aquegpsusMas gstraatad~

HC OF

0. 05nmo %&}h@%;\#ﬁéoﬁﬁﬁrw egﬁgég"%(og&?@%ﬁ&%y%% @%Ilgg @@gaéégl ut1on of 4N
HCl in eﬂllt@s@iheR(emcanau pf saiventsdswacup fcél@muthMag@tqo&uma at 0C for 4 h.

Th I d
e 2o ¥eRmaRbA PR e erc Rt il dr b EGS
di rect | Pit(dd g@@x?'%ﬁ@ﬁpw}’tm&WTUrﬁﬁQr -purification. Step 4: H2 Conpound

34 Step 6:
0

Y-NH
KCN, NH4(CO3), HN.=O  CF,
] 1:1, EtOH:H,0, 56 °C
Compound 47 ChzN— o
CF;
o Compound 48

EtOH (1 50ml) was added to Cbz-ketone Compound 47 (15g, 25.88mmol,
1equiv.), followed by NH4(CO3), (9.95¢g, 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 200m!). The combined organic layers were
dried over MgSO, 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 (220mi) and 20% Pd(OH).-C (3.6g) was added. The reaction
mixture was shaken in a parr shaker under Hz atmosphere at 40 psifor 18 h. TLC
(1:1 EtOAc:hexane) revealed complete consumption of the startiing material. The
reaction mixture was filtered through a pad of celite and the celite was washed with
MeQOH. 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.



Pd-C -59 A solution of Conmpound 34 (30ng, 0.06mmmol) in EtOH (5m ) was
treated with 10% Pd-C (32ng, 0.03mmvl) and was hydrogenated at 60 psig for
18 h. The catalyst was filtered and washed with Et OAc. The filtrate was
concentrated and the resulting resi dug of Conpound 35 was taken directly to
the next step without further purific; PI on. Step 5: To a m xture of

nmet hyl am ne HCl salt (52ng, O0.77mol, 12.8 equiv) in toluene (0.2 m) was
added Me3Al (2Min tol uene, 0.36nl, 0. 72mmol ) and the resulting m xture

stirred for 30 min. A solutionExanmlegddaiand 44ony, 0.06mvl) in tol uene
(0.5m) was addedgo the reaction mxture viaQyringe. The resulting
sol ution was heate 4 100C for 18 h. The reactj m xture was then poured

into saturated afy Na/K tar&gﬁate solution (HNOp), stigggd for 10 min and
extracted with EtOAS (4 x 1 The conbi ned™srgani c llayers were washed

with brine and cancentratee The resi due wa%l@ubj ecte prep TLC to
afford the less pPhhgsr dso Exanpl e 38a T a1 [ MH1]' 489.1 and
the nore polar i 1 1 €33b, El ectrosﬁ)‘ray MSY MFI]' &89. 1. Exanple
39 CF3 Step 1: Conpound 3 Ph3PCH3Br 'KHVDS, tol. F3C 'Conpound 36 Conpound 36
(yield 63% was prEz faygm Conpound 23 usi ng E'i‘%m [Psggure simlar to
the preparation of 323 from Conmpound 3 and

et hyl 11 pheAyTEpRE oA D RBFWAS ShBRS! W AICk (0.1, 0.776mmol, 4equiv).

(Na rrat hoxyRBtExAtidrT fiadiennk Rt & DeO sl Vi utio®8f BAePinZEt,Cofmsemd 36 Et G2C

2% o s Sosa Ao e b s e Sl i an R
a solution of Example 43b (0.1g, 0.194mmol, 1equiv.) in dry THF (3ml) was slowly
added via cannula. The reaction mixture was stirred at 0°C for 1 h and then allowed
to warm up to RT stirred for 18 h. The reaction was then cooled to 0°C and
quenched carefully with saturated aqueous sodium potassium tartarate solution. It
was then stirred at 0°C for over 30 min. The mixture was extracted with EtOAG (2 x

. 200m!). The combined organic layer was dried over NaxSOy, filtered and

- concentrated. The crude product was purified by column chromatography on a
Biotage (1:9, MeOH:EtOAc) to afford Example 44b (O 066g, 68%), Electrospray MS

. [M+1]" 502.1. :
Example 44a was prepared from Example 43a using the procedure
described for the preparation of Example 44b from Example 43b.
Electrospray MS [M+1]" 502.1 for the Example 44a.
Exam le 45

Step 1:
. KHMDS
Compound 47
PhyPCH,Br ce
3 Compound 49

To a suspension of (methyhtriphenyiphosphonium bromide (0.37g,
1.04mmol, 3equiv) in toluene (5mi) at 0°C under Na, 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




Step 3: F3C To a solution of Conmpound 37 (2.46g, 3.71mmmol, 1lequiv) in
anhydrous CH2Cl 2 (50nl) under N2 was added G ubbs' catal yst (327ny,
0.385mm1, O.lequiv). The resulting brown solution was heated at 40-45C
overni ght. The solvent was then renovyed and the residue was purified on .a
silica gel colum to afford Conmpound 38 (2.1g, 89% . Step 4: >-NH2 Conpound
38 AIMe3, tol. To a m xture of cycl opropylam ne (0.24nl, 3.45mol, 4. 2equi V)

cqui v) WaRisEad 3t DSGiTor A RenANenduereBat I SBRied MABSIEA (BOR Conpound
30, 1o oo s EmAS IO 13) Shy ommmmiclhp eact o
e 1 edtareained MES0 et ancrnoenttaiit the Grucerontet Nas s i o
sol ut i @jurahighremhatograpbydma Bictaget(4aG thetkanet B0 Ad)@daffokd @dmpoiind Zbe
conbi n 81 r%a g, | ayers were washed with brine and concentrated. The

10,568, 98%)

residu ‘ed on silica colum to afford Conpound 39 (360ng, 68%.
Step 5:Stépghl ution of Conpound 39 (360ng, 0.556mmol, 1 equiv) in EtOH (25nl)

: 0 ' :
\A?Zr otg(raﬁgi ggr%n?t%&p /SFPP%]T‘ é%ng%ﬁe@ém#zlm&f ﬁﬁﬁ@%aﬂa Q&dé?\ﬁgs@éﬂl) W th
Et OAc. atiféCrwas addedabhlonpsulibhdisobyarsate (OD45ehl, Cobimmalol Aol e | ess
b2 AR TR R LETI0 0  PEREiar A Ko e 1, and the
Exanpl equdeelentof ¢raosuforyligpcyanasiyvasiadded anwbliemiuewassdrredr Gexanpl e
40b  H4MN 18 h.. The reaction mixture was diluted with Ei;O (12ml), 10% aqueous NaS0O;

solution was added and pH of the reaction mixture was adjusted to 8 using 2M

aqueous KOH solution. The mixture was stirred for 1.5 h and then washed with

brine. The organic layer was dried (MgSQO,), filtered and concentrated. The crude

product was purified by column chromatography on a Biotage (2:1, hexane:EtOAC)

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

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

of Example 43a and Example 43b from Cbmpound 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, Example 45b (0.003g, 1.78% over four steps),

Electrospray MS [M+1]" 487.1.

Ekanmles 46

CF,4

OH

HN o
ph” CFs

Example 46a and Example 46b were prepared from Compound 46 uéing a’
procedure similar to the preparation of Example 43a and Example 43b from
Compound 438.

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
CF,

OMe

HN
Ph” " CF3



0 CF3 Compound 40 Conpound 40 (yield 55% was prepared using simlar
procedure as for Conpound 39 using pare -nethoxyl benzyl am ne in place of
cycl opropyl amine. Step 2: Conmpound 40 CAN, CH3CN pH7 buffer Cbz Ph N~ ON
H2 0 CF3 F3C Conpound 41 -62 A sol utiogsof Compound 40 (1g, 1.38mmol,

lequiv) in CH3CN (10m ) and pH7 buffer(3m ) was treated wi th amoni um
ceriumlV) nitrate (2.17g, 3.96mol, 2.9equiv) at RT for 2 h. Aqueous

wor k- up gave t he crude ?roduct which was purified by silica gel colum to

gi ve Conpounte asqigtong! NSivg-alcshehCompnungd|46 (ba2aad02ismnel, mmr‘s

b 9 | g 39b
ELﬁBZ‘Ln Wfﬁéﬁgzaf’b %ﬁ%ﬁ@%ﬁa*@%ﬁ?@éﬁﬁ 0 ARRILE 200 st e
Exanpl e2eMiv) | T reastion meduee was stiresk atds aﬁéf[lwlaﬂ}ﬂ#h@’?é:}is'f (8r04mb

Exanpl . 488w seaei\g@du&-e@r& the@ﬁ%&meewé& snﬁtég%t 23PC§3F& fa<ﬁrrn+rﬁa él@yeand

Exanmpl e 41b were usi na sim|ar procedure as npl e 38a and
&

Exanpl é"’%%BOH%qdn'@% Clarl HOMR fnchwashednatihybring (00 é%ﬂf&%%}am [ M+1] +
503.1 fIQ tes Biady twi R, filters ﬁﬁb@bntéﬁﬂmeh THe @ule aam WEs[pMTmbﬁ 503.1

for t hElby ccﬁHﬁnln clf'r%)rrlljat grapeinp 8\|fearrB||0 age H 1, hexa n(ﬂE?Oﬁ.c) fford %fa crude
NCbz-methylether product (69mg) which was hydrogenated to the mixture of desired
products Example 47a and 47b 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:EtOAg) to afford
the less polar isomer, Example 47a, Electrospray MS [M+1]” 462.1 and the more
polar isomer, Example 47b, Electrospray MS [M+1]" 462.1.

| Example 48

HN>) 711

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 ethy! 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
QAc
CF;
HN o .
= i CFy

To a solution of NCbz-zlcoho! Compound 46 (0.118g, 0.20mmol, 1equiv) in
dry CH2Cl; (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



The m xture of two isoners of Conpound 35 was separated by col um
chromat ography to give pure Exanple 42a and Exanple 42b El ectrospray M
[ MF1] + 504.1 for the Exanple 42a (less polar isoner); Electrospray MS
[ MF1] + 504.1 for the Exanple 42b (nore.pol ar isonmer). Exanple 43a CF3 HN,
Exanple 43b 0 \~-NH -63 Step 1: Conpound 3 1-0 ~O - PPh3Br KHMDS, Tol uene
-78 Cto RT CbzHN (68% ---1 Y CF3 CF3 Conpound 42 Conpound 43 (mnor) To a
suspensi on of |actol Conpound 3 (6&% 93. Omol, 1 eguiv.) and Wttig

Q Y

Reagent Chogaggrapby. anadiotagelBatfu HIEt QA )deredfard dorampla 48 (@&780. - 78C
under 9 td ' +Q e, 558nl, 280. Omvol, 3equiv.)
was addﬁ%kﬁlrezg\l’\ymtsséetgg?)?g%g%ﬁépcoo Piﬂﬁé} bda%tﬁﬁ'i/vas renoved and the yell ow

m xture was warned to RT to f 1 The m xture was allowed to
stir at 23C for furtlper 1 h before being quenchediamith saturated NHAC
'solution. EtOAc was added and | ayers were sepa a&gfm The separated aqueous
| ayer was extractedo EtQAc (2 x 500m). Thg c inqﬂz organic | ayers
were dried (MyS™) and filtdifed. Renopval of sehyents i Vacuum fol |l onwed by

Bi ot age col um chifo ogra [5% Et OAc- hexane tlo 10%EROAC- hexane] gave
al kene Conpound M ’m/\gnit lid (40.5g, 69 Ehect flosgray MS [ Mk1] +
Ut

638. 1. Conti nuougnél ap, i npure cyéhi zed pyodutt “CBspound 43. Step
2: Pt20, EtOH H2 (ball odn)

Example 50a Example 50b

To a solution of NCbz-ailcoho! Compound 46 (0.223g, 0.385mmol, 1equiv) in
CH,Cl> (8ml) at 0°C was added trichloroacetyl isocyanate (0.055ml, 0.46mmol,
1.2equiv). The reaction mixture was stirred at 0°C for 15 min and then concentrated
in vacuo. The residue was dissolved in CH3OH (7ml) and water (5 ml) was added.
The mixture was cooled to 0°C and K,COj3 (0.18g, 1.16mmol, 3equiv) was added.
The reaction mixture was stirred at 0°C for 1 h and then warmed to 23°C and stirred
for 18 h. The reaction mixture was then concentrated in vacuo and water (100ml)
was added to the residue and the mixture was extracted with CH2Clz (100ml x 2).
The combined organic layers were dried (Na;SQ,), 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 simiiar to the
preparation of Example 43a and Example 43b from Compound 48. The mixture of
two products was purified by column chromatography over Biotage (1:4,
hexane:EtOAc) to afford pure Example 50a and pure Example 50b.

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

G
OAO

CF4

HN
Ph

e oF,

A mixture of NCbz-alcohol Compound 46 (0.2g, 0.344mmol, 1equiv.), 1,4-
dioxane (3ml), 1-pyrrolidine carbonyl chloride (0.076mi, 0.69mmol, 2equiv.) and dry
pyridine (0.084mi, 1.03mmol, 3equiv.) was heated in a sealed tube at 100°C for 18
h. The reaction mixture was cooled to 23°C and diluted with EtOAc (150m!). The



RT Conpound 42 CbzHN CF3 Conpound 44 A suspension of al kene Conpound 42
(40.5g, 64mmol, 1 equiv.) and Pt02 (1.44g, 6.4mol, O0.lequiv.) in EtCH
(400m.) were stirred under a H2 balloon at 23C for 24 h. Another batch of
Pt02 (1.44g, 6.4mmol, 0.1 equiv) was added and the mxture was stirred for
another 24 h at 23C. The catal yst was filttered via a pad of Celite. This
sol ution of al kane Conpound 44 was used in the next step without further
purification. Step 3: p-TsOH (cat.) Conpound 44 EtCH, reflux CbzN (70% -64

CoPOUN 4 1 s e R e e e The
oun rom above an S i on ea o reflux fQr . e
sol bt 1 ofitéiad ABOPARATr AR dhaTiait tha crud N c b e oaHEL (ol s oy e

i hidh wad veted ad ded misaire rofidedirbd HecBu ste | Etarmplevid aandked1and
:gye\rlgcwgm (;g r&?% ih S/ :“ b 0 uglr s.la Lér4 amg&r?@j d 'thnEt OAc
(3o wHoE BEREELS Simld g Eb AR EASUERamBle 43S B IGREIE 43 o o
Renoval from Ceotpeund 46 Vhe mintureldf twedbrbyiu Bisovag pudfiediny echurmmat ogr aphy ,
10% et - ) ' il
Some. | ne TOmAIDLRAIty, SRR EI £ RERAURR RS 14 BROIP R Res PRI Rb B Ly
cont i nuB¥amgtatiienand tie nicgeymlanisoheraExpmpleds kel | ow oi | was dissol ved in
tol d Yo-Pa ) heat ed t fl f 2
- and cool ede g PR B o S i ned enani do. Compound
45 (25g, 70%leqaseray s dyi+1Mo45vt fpr tieskxamptad bt ai ned as yel | ow oi | .
Step 4: BH3.DWS, THF, U then NaOgydigpke §pnpound 45 HO CbzN - 74% - -CF3

(J

N
OJ§O

CF,

HN o
P 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 chioride in place of 1-pyrrolidine carbonyl
chioride. _

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
O O
CF;
HN
Ae
ph CF3

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).



() Conpound 46 BH3. Me2S (13.6nl, 133mmo, 3.02 equiv) was added to a solution
of enam de Conpound 45-(25g, 44.0Omvol, 1 equiv.) in THE at 23C under N2.
The m xture was stirred at 23C for 18 h and then cool ed over an ice-water
bath. A solution of NaOH (500m, 2N) s added slowy followed by a
sol ution of H202 (500ml, 30% . aqueouS).” The mixture was allowed to stir
fromOC to 23C for 18 h. Layers were separated and the separated agueous
| ayer was extracted with Et20 (500m x 2). The conbined organic | ayers were
dried (MySO4) and filtered. RenovaExammelddents in vacuum fol | owed by
Bi ot age col utm chr omat ography [h - Bt Q4 3:1 (vlv)] gave al cohol
Conmpound 46 as colorless oil (19g; , dctrospray MS [Mrl]' 582.1. Step
5. (COCl)2, DVMsO CH2Cl 2, -78 Cl Conpound~48,then Et 3N 180% CF3  Conpound
47 Oxalyl chloride (5.7m, 65.3 , 02€0 was added to a sol ution of
DMSO (9.3ml, 131. Omvol, 4equi ¥h 3@00m ) at -78C under N2. The
m xture was stirred at -78C for 15 m h before a solution of alcohol
Conpound 46 (19g, -65 32.7mml. 1 equiv.yAth CH2CLe, (50m)) was added. The
mxture was stirred at - 18CeCKoH,G furt 1 h and Et3N (32nil, 228.9mol,
7equi v.) wa§°E'GGE@I‘E‘47I'he—ee€+I—i—ng—ba+—hC Was §enovep d the m xture was war ned
to RT before it was quench®evgi t h saPur ,\Me/cb abCCB \sol ution. Layers were
separated and the aqueous was extracte® w'th JCH2Tl 2 QF&OOle x 2)._.The
conbi ned organic layers were dried (MjSO4) and filtered. PRRBPL PO of
Zollv?n} s in ae@@gmf&ﬁd,wﬁm, ﬁngaggv@?ﬁmd cdlaszlmﬁbrgsamwohémria- et her,
; v/ v V,E et on un as col orl essoOi g ,
i ect 1 OBSHAEIVRO TaBT Tva o the Besk vaS GRIGHS 230 tindsy MERN, R ot 1
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
Nz at 0°C for 0.5 h. The mixture was quenched with saturated aq. NH,C! solution
(50ml) and extracted with EtOAc (100ml x 2). The combined organic layers were
dried (MgSQ,), filtered and concentrated. The mixture was purified by column
chromatography over Biotage (4.1, hexane:Et;,0} to afford the NCbz-alcohal
Compound 50 (0.115g, 80%).
The NCbz-alcohol Compound 50 was converted to the.desired product
" Example 54 (63% vyield 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
NOCH4
CF,
HN o )
ph” 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
(50mi) and extracted with CH,ClI, (100ml x 2). The combined organic layers were
dried {Na;SQ,), 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



56 C 0, 2 Comound 47 p CbzN CF3 Conpound 48 Et OH (150nl) was added to
Cbz- ket one Conpound 47 (15g, 25.88mmmol, 1 equiv.), followed by NH4(CD3) 2
(9.95g, 103.5mmwl, 4equiv.) and a solutian of KCN (3.4g, 51.77mmol
2equiv.). The resulting m xture was heated at 58C under N2 for 72 h. TLC
(1:1 Ei OAc: hexane) reveal ed conpl ete c@@sunption of the starting material.
The reaction m xture was cooled to RT and poured into sat. agq. NaHCO3 (200
m) and extracted with EtOAc (3 x 200nl). The conbined organic |ayers were

dried ogey: ar&\@%raaldrcg@ncembr@beé produ@Ges R&riﬁéeﬁ @gctdmmda:rﬁbﬁmw@r@@hw n
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crude QWIS da}ﬁmm1_Conpound 48 (16.5g, 25.4mmol, lequiv.) was dissolved in
MeOH (220n1) -and 20% Pd(OH) 2-C (3 6 dded e reaction mxture was
shaken in a parr shaker under HZ%M é—g for 18 h. TLC (1:1

Et CAc: hexane) revénl ed conpl ete consunption opthe starting material. The
reaction m xture NH | tered through a pad of Jc&¥Hte and the celite was
washed with MOCH Th‘e resul ggng-sol ution was egptentrat@es i n vacuo. The
crude product was i fied y col um chr omat gdgr aphy on_4&_Bi ot age (3: 2,

Et QAc: hex). Two | orj spot re coll ected. yhe J ess- 1@ spot corresponds
to the isoner Exa e overall 20% £, 0RO 2P El ect rospray
M5 [ M+1J' 516. 1. I:'f"‘he mor d pol ar $pot  corresponds to |t he i sofrdr Exanpl e 43b
(4.5 g, overall 30% over ‘two steps), Electrospray M5 [ M+1J' 516.1. -66
Exanpl es 44a and 4ample 86BH F HN, C 3 CF3 Example 56b :

Step1: °

‘

CO,Me

: (EtO),P(0)CH,CO,Me CF,
Compound 47 NaH, THF
(98%}) ChzN .,."/O CF3

Compound 51

To a suspension of NaH (1.8g, 44.5mmol, 60% in oil) in THF (200m!) at 0°C
under Nz, methyl diethylphosphonoacetate (8.2ml!, 44.5mn_1§|) was added. The
mixture was stirred at 0°C for 15 min and a solution of ketone Compound 47 (8.6g,
14.8mol) in THF (50ml) was added. The mixture was allowed to warm to RT and
stirred for 1 h before it was quenched with saturated NH,Ci solution. Water and
EtOAc were added to the mixture. Layers were separated and the aqueous layer
was extracted with EtOAc (200ml x 2). The combined organic layers were dried
(MgS0,) and filtered. Solvents were removed in vacuum and purification by column
chromatography [hexane-EtOAc; 4:1 (viv)] gave unsaturated ester Compound 51
(9.2g, 98%) as colorless oil. Electrospray MS [M+1]*=636.1.

Step 2:
CO,Me
N 2
MeNO, 2 CF,
"Bu,NF, THF

(50%)

Compound 51 CbzN

oy O CF,

. Compound 52

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



CF3 Exanpl e 44a Exanple 44b A flame-dried 25m RBF was charged with AIC13
(0.01g, 0.776mmol, 4equiv). The reaction flask was cooled to OC and 1 M
solution of LAH in Et20 (0.58nml, O0.58mvl, 3equiv) was added. The m xture
was stirred at OC for 10 mn and then _a solution of Exanple 43b (0. 1g,
0.194mmol, lequiv.) in dry THE (3m) Was slowy added via cannula. The
reaction mxture was stirred at OC for 1 h and then allowed to warmup to
RT stirred for 18 h. The reaction was then cooled to OC and quenched

car ef uldojumi tdhreanategreptly doexanss-aseidinenBpo(\e ) igare tthe lesapelas @lkaricoon. |t

was th 1kl oV Et OAc
o 3B PR e eofiiek o (ot T v S SR gL e ek T 00
concentthatl'@@fe awler aﬁm@t@raamom 53[{51"1‘9 &D%yas oplofessribnilesospiay on a
Bi ot agemfi %Et OAc) to afford Exanple 44b (0.066g, 68%, Electrospray
ME [ ML . 1. Exanpl e 44a was prepared from Exanpl e 43a using the
proced escrl bed for the preparation of Exanple 44b from Exanpl e 43b.
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The co
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

HN
Ph

/OT

To a solution of ethyl prépiolate (0.27ml, 2.69mmol) in THF (10ml) at -78°C
under Np, f-butyllithium (1.6mi, 2.69mmol, 1.7M in pentane) was added. The
mixture was stirred at -78°C for 10 min and a solution of Compound 47 (519mg,
0.90mmol) in THF (5mi) 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 (MgS0,) and filtered. Solvents were
remaved in vacuum and purification by column chromatography [hexane-EtOAc, 4:1
(v/v)] gave a colorless oil. The oil was dissolved in EtOH and a catalytic amount of
palladium (10% on carbon) was added. The mixture was shaken in a Parr

“hydrogenator at 45 psi overnight. The mixture was filtered through a pad of Celite
and solvents were removed in vacuum to give a colorless oil. The oil was dissolved
in toluene and catalytic amount of p-TsOH was added. The mixture was heat to
reflux overnight. After being cooled to RT, the mixture was quenched with saturated
NaHCO; solution. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (250mi x 2). The
combined organic layers were dried (MgS0,) and filtered. Solvents were removed



were dried (MgSA4), filtered and concentrated. The crude product was
purified by colum chromatography on a Biotage (4:1, hexane: EtOAc) to afford
Compound 49 (0.196g, 98% . Step 2: To a solution of Conpound 49 (0.196g,
0.34mml, lequiv) in dry Et20 (3m) at OC was added

chl or osul fonyl i socyanate (0.045ml, O.9#-nmmol, 1.5equiv). The reaction

m xture was stirred at OC for 1 h and then vvarmed to 23C. Anot her

equi val ent of chlorosul fonylisocyanate was added and the m xture was stirred

23C  f@arvddudm to gT\F@ arraBedrecst Fma«hpw 5tasard 5Thed ovldbteds 3. SEpatatiorl 0%
aqueou

dded h
saveost B T e R Tk S R b B0,
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| er ra e cruae ucC Wa urlitrtre
Chr orn bR AHRGS MR AR dne KR5S 5080t StEHEayE i Hidrb tilatinele ifffer
NCbz- | E(xamplprﬁ)ﬂm(:t34mgnﬁm‘ydl)&ascduhmasoh@n‘€fbe¢tmisnrayrMISt[MHd]015021é5| red

products Exanpl e 45a and 45b using a u simlar to the preparation
of Exanpl e 43a and Exanple 43b from 8. The mixture of two
products was separated on prep.\l ate (5:95, MOH EtQAc) to afford the |ess

polar isomer, Exanple 45a (0.006g} 3.5%over four steps), Electrospray M

[ MF1]' 487.1 and the nore pol arngsoner, Exanple 45b (0.003g, 1.79% over
four steps), Electrospray Ms [(W1}' 487 Exanpl es 46 CF3 Exanpl e 46a and
Exanpl e 46b were prepared from ound sing a procedure simlar to the
preparati on of Exanple 43a andp ’anvpcl) Conmpound 48. El ectrospray
VS [I\/H]' 448.1 for the Exanpl e 46a (less polar isoner); Electrospray M

[ M+1] ' 448. L for ol CF3 CF3
L85 o a sol @7 SAPREERY @3%5?%3&%8&9?%@@?%5*5@%%&% equiv) i n
dry DvVEndent), ighiupe bm(i;nraelt!tadﬂlh@&h'(m% itmipdl A@nanobi. ol\/brno'liHE) W@S43mml
2equi v e S
(0, 04&dd&‘3 ‘f’j@eﬁﬂﬁgb #rr%éi‘c’j@t ﬁ“gfo?di ﬁtanﬁ%f-lﬁ?lmg%?n W, "fz il a 230 f Or 18
h. Thead G@eThﬁa@'ﬁatﬁ W@SﬁW@d@#Z@ 82 Qo dnk Yeiore WW% sgiyned 100m  x
2) . ThriHhCwaBition. Water and EtOAc were added to the mixture. Layers were

separated and the aqueous layer was extracted with EtOAc (100mt x 2). The

combined organic layers were dried (MgS0,) 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

CF;

CF4

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

CF3

Example 60a Example 60b



| ayer was dried (MgSO4), filtered and concentrated. The crude product was
purified by colum chromatography over Biotage (4:1, hexane: EtQAc) to
afford the crude NCbz-nethylether product (69ng) which was hydrogenated to
the m xture of desired products Exarrplzﬁ_ 47a and 47b using a procedure
simlar to the preparation of Exanple 43a and Exanple 43b from Conpound 48.
The m xture of two products was purified by col um chronmat ography over

Bi otage_(1:4, hexane:EtOAc) to afford the less polar isoner, Exanple 47a,

El ectr : M5 [ Mt1]' 462.1 and the nore pol ar | somer, Exarrpl e 47b,

El ectrospray M5 [ M+l]' 462.1. Exanple 48 CEt Exarrpl e 48a and Exanpl e
48b were prepared fromiCesgound,Go usi ng gedur€fgimlar to the

pr epar atlg.gm&f‘, de@npl-e—47a and Exanple 47b a d usi ng hyI | odi de in place
of methyl iodi de. EI ectz opREAVONBTHM-1] " 41 for t nftERRd fBess

pol ar isoner); Electrospray M5 [ M+tl] "~ 476. or © 48b (more pol ar

i somer) Exanple 49 OAc To a solution of N aI cohpl Corrp u'*nd 46 (0.118gq,
0.20mmmol, lequiv) in dry CH2Cl 2 (Srﬂ&) at 0C was added dry pyridine
(0. 026nt, O. Qmmtlono@&mptyundf@( 2840 15y mpet. yileasi)di iCldzQlo ( mnﬂ

gt ?ffg;%fbgraad@aww&t bum%l:éé?ﬁ@hé@“{d‘léﬁé 31(') egﬁ@aﬁ%&mv 1 fldwedftr coI -
chr omat (P30 %%Gfamg?lopﬁig qew%ndh%s@arﬁ@@?wyt% g gireed ?Léfi‘?g Tk
NCbz- aclg! dthe rieaefios mikLe8ma)s thehdhtenes tﬁmdga@eﬂ@é@@aﬁmﬂdﬂ&:acwdq (1desired
D O e Ty REPEEA 15 3P in oo AR A BRI KB A o
ch(r) omat 'cﬁgeaiﬂryc-bydaniﬁlmtta@@g (&7 8tk QagEMDAD)s dissalvedrid 'IE;kl%u(@iDml)émld( 1]\/10799,2
0 S aRn il SR oo SRS RIS
(0. 223gstlr®ec83 A3 forrkyhi @atuwtemagcl\tzawfé@b Wast adx@mtlmmtlpmra;%eOacet yl
i socyanghe ekftalizamlith BtAAET®DOmMI x 3). The combined organic layers were dried

(NazS0y), filtered and concentrated to give crude Compound 53 (0.52g) which was

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 chloride (0.072ml, 1mmol, 1.2equiv) and the reaction

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

concentrated and purified by column chromatography over Biotage {5:95,

MeOH:EtOAC) to afford a yellow oil of N-acelyated product (0.31g, 0.456mmol,

1equiv.) which was dissolved in THF (10mi). A 2M solution of CH3zNH; in THF

(2.3mi, 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,SQy,), 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+11"=546.1 and less polar isomer pure Example 60b, Electrospray MS
{M+1]"=548.1.



1. 2equiv). The reaction mxture was stirred at OC for 15 mn and then
concentrated in vacuo. The residue was dissolved in CH3OH (7m ) and water
(5 M) was added. The m xture was cooled to 0C and K2CO3 (0. 16g, 1.16mmol,
3equiv) was added. The reaction mxture was stirred at OC for 1 h and then
warnmed to 23C and stirred for 18 h. THé&-reaction ni xture was then
concentrated in vacuo and water (100m ) was added to the residue and the
m xture was extracted with CH2CI 2 (100m x 2). The conbined organic |ayers
were dried (Na2SO4), filtered and COﬂQ§@ﬁﬁé¥#§ht() afford the crude
NCbz- car bamat e product (232ng) whig ydrogenated to the m xture of
desired products Exanple 50a QQgﬂ50 Lg3|ng Fprocedure simlar to the
preparation of Exanple 43a and Ex Al €943b r'om Conpound 48. The mi xture of
two products was purified by col hr ompt'egr aphy over Biotage (1:4,
hexane: Et OAc) to afford pure Exélfipl, s pure Exanpl e 50Db. Electrospray
M5 [ MH1] + 491.1 for the Exanple a“¢t1exys pol acrysomer); Electrospray M

[ Mr1] + 491.1 for the Exanple 50b (rmore pol ar isoner) Exanple 51 CF3 A

t f N |
(ant) eéfp r ?8%"3#’%2@2%8%‘%?%"% E’?Fégx%ﬂm'%ﬁfﬁ“*‘“%’“% shegfittiddre dinfiar § Xare
pyri di nfg ation of GxamplesHlapnd 6 Qbafgomﬁpertptwﬂ@@eéuéasmmsatu iPooC

for 18 ohamm@m@q@osmqa 1B-GidHzMe)as pfet@ SCHON %?%Sgrr}imarﬁeazrx}gﬁﬁg@:gaﬁt (C:)A\Icayer

(150mL). The_7Q m xtur dvmth wat er

was dried ( Y& Spfovl'\ﬁ'%@%a?ﬁm 2cbhncentrated to afford the crude

NCbz- carbamat e product (232ng) whiEa jseagdrogenat ed to the m xture of
desired products Exanple 51 a and 5&1?@1 using a' procedure simlar to the
preparation of Exanple 43a andHgMan g)h43bCF rom Compound 48. The m xture of
two products was purified by col i t ogr aphy over Biotage (2:3,
hexane: Et OAc) to afford the le pollar i , Exarrpl e 5la and the nore
pol ar isoner, Exanple 51b. Electr pL 1 545.1 for the Exanple 51
a; Electrospray MB [M1]+ 545 8067 thE EXamffe 51 b. Exanpl e 52 CF3
Exanpl e 52a and Exanpl e 52b were prepared from Conpound 46 using the
proceduBtemilivil ar to that used for the preparation of Exanpl e 51a and
Exanpl e 51b and using 1- p| peridine carbonyl cl@toride in place of

1-pyrrolidine carbonyl I or| ectr oshi y.LMé [ MtEFf 559.1 for the
Exanpl e 528 (] fR%aRghar C?%Hzgl

Compound 54

2. 1M ag. LiOH, THF HN

O
PH

e CFs

Compound 54 was prepared from Example 43a using the procedure similar
to the preparation of Compound 53 from Compound 48. Compound 54 was used
in the next reaction without further purification.
Step 2:

BOCzo BocHN

Compound 54 Yss
THF, sat. NaHCO, Compoun

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

' 2.Bequiv). The reaction mixture was stirred at 23°C for 18 h. The mixture was
cooled to 0°C and 10% agq. 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. |




El ectrospray M5 [ M+l]+ 559.1 for the Exanple 52b (nore pol ar isoner).

Exanpl e 53 NHwe Ol1--0O Exanpl e 53a and Exanpl e 53b were prepared from
Compound 46 using the procedure simlar to that used for the preparation of
Exanpl e 51 a and Exanple 51b and usi met hyl i socyanate in pI ace of
1-pyrrolidine carbonyl chloride. Electrospray M5 [M+rl]' 505.1 for the

Exanpl e 53a (|l ess polar isoner); Electrospray Ms [M1l]+ 505.1 for the
Exanpl 53b (more polar isomer). -71 Exanple 54 OAc HN' J O Ph Conpound 47
1. CeC 20 CF3 Ph " -' Y v ~CF3 2. MMyl ~ucrv )C O Conpound 50 Ced 3

(0 15y & Toaies o sints i S e,
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and sti.rr for. ion o
lequi v)lo: ﬁ%” Yy ‘%ﬁﬁﬁéﬁlﬁa taéta%(‘]eﬂ? “%an? ﬁ&ﬁ%a%‘t%%%%ﬁi fur e was
stirred BldeEIhe rb@ctaxirz Arixtli oo V\.@C? Tuenchae witk water (109 nﬁl( yandhedrastéd witht ur at ed
ag. N and extracte
The cotPAZd 8bg 3 B reth biskiugkithere e T o Mssre ahe ac oo
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NCby- aERgr (OIEaR AN FRIORE 80 Bhors RERR- it a8 idtiea 12
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sat ag. NaHCOj3 (100ml) and diluted with CH,ClI, (100ml). The organic layer was
separated, dried (Na;S0,), filtered and concentrated. The crude product was
purified by column chromatography over Biotage (10:30, MeOH:EtOAc) to afford the
desired product Example 62 (0.18g, 35% over three steps), Electrospray MS
[M+1]"=490.1.

Example 63

Oi’P NH2

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 chloride and also using DIEA (1.3equiv).

Electrospray MS [M+1]"=558.1.

Example 64

Dﬁ>LNH2

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.



To a solution of Conpound 47 (0.1g, 0.173mmol, lequiv) in dry pyridine (1

m ) was added net hoxyl am ne hydrochl oride (0.058g, 0.69movl, 4equiv) and the
reaction m xture was stirred 23C for 18 h. The m xture was quenched wth
water (50m ) and extracted with CH2ClI 2 (100m x 2). The conbi ned organic

| ayers were dried (Na2SO4), filtered-abd 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 thepgasbleOgsWas carried out in a H2 ball oon
at nosphere at RT instead of -72 acﬁETFJgﬁaﬁér at 40psi. The crude product
was purified by col um chronmat ogr phy over Biotage (4:1, EtQAc: hexane) to

af ford Exanple 55 (0.063g, 79% girospray M [ MF1] +475. 1. Exanpl es 56a
and 56b 0 NH CF3 Exanpl e 56a %} 2 (Et O}:ZP(O)CHZCozl\/E Conmpound 47 NaH,
THF (98% CbzN Exanpl e 56b Conp 50 To & suspension of NaH (1. 8g,

44, 5mol, 60%in oil) in THE (2 ml at Q
di et hyl phosphonoacet ate (8. 2nll HN4
stirred at OC for 15 nmin and a ‘Ut , e -Conpound 47 (8. 69,
14.8mol) in THE (50m ) was added. The mi xture was allowed to warmto RT and
sti rre%‘-ggri,l h before it was quenched with saturated NH4Cl sol ution. Water
and Et re added to the m xture. Lay c’soaiﬁre separated and t he aqueous
| ayer was extracted with Et OAc (200m x fe conbi ned organic |ayers
were dried (MgSO4) and f Iter ed. Sol vg were renoved in vacuum and

purification by colum mat ogr aphy [ hex -EtQAc, 4:1 (v/v)] gave
unsat ur at ed ester Corrpau 1’\‘{8 29, 98 ccol oFess oil. Electrospray M
[ MF1] ' =636.1. Step 2: ON Co2Me g :

Example 62 HN

i-PryEtN, CHZCI2 ph”

under N2, nethyl
& added. The m xture was

o Compound 56
e CF,

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

Step 2: .

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

Example 66
~oz0

. Example 66 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 and using CHaSO,Cl in place of
propionyl chloride.

Electrospray MS [M+1]°=568.1 for the Example 686.



MENO2 2 CF3 "Bu NF THE , 4 Compound 51 CbzN (50% -{...."'r v-CF3 |
Compound 52 A m xture of unsaturated ester Conmpound 51 (9.2g, 14.5mvol) and
tetrabutyl amoni um fluoride (145nl, 1.OMin THF) in CH3NO2 were heated to
reflux for 2 h. The m xture was coole@to RT and quenched with saturated
NH4Cl solution. Water and Et OAc were ‘added to the mixture. Layers were
separated and the aqueous |layer was extracted with Et OAc (X2). The conbi ned
organic layers were dried (MgSO4) and filtered. Solvents were renoved in
vacuum and purification by -73 col EX@am@ke 8#nt ogr aphy [ hexane- acetone, 9:1
(v/v)] gave the |l ess polar al% é4 1 g, 45% as colorless oil. Continuous
elution with the sane sol vent g? ave the nore polar nitroester
Compound 52 (5.1g, 50% as col ess{\ il. Electrospray M [M+lj'=670.1.
Step 3: A mixture of- Conpound 5 ST, 7%2mml) a catal ytic anmount of
Pd(OH) 2 (20% on carbon) and a chtallytic ammaunt of Raney Ni (50% slurry in
water) were shaken in a Parr 50 psi overnight. The m xture
was filtered through a pad of 46~ ayr0 ts were-renoved in vacuumto
give a mixture of Exanple 56a and 56b ks colorl’ess oil (3.5g, 95%

Cebe. pol ar Exaiple 87 Witk SR fonr Bxapiie ,EFﬁ“gﬁf'%@%eéd%%f mie el 9%y
Cont i nileriprapanetion Qinﬁ)tamh@ t4frora Bxaemplesd bdiwsiggwrc Omﬂﬁ'él @wtar i soner

Exanpl r Mt 1122844 Exanmpl e 57 CF3
To a sgpgﬁagﬁﬁo 3%?%??%?@%‘!}10%@@% Ew@éog@&dﬁml )ﬂl n TH]Ié (1 OrM) at -78C

0.27m
under N2, t-butyllithium (1. 6n1 éﬂﬂ%}il 7Min pentane) was added. The
mxture was stirred at -78C fs *~§,*€P m_ln and a sol ution of Conmpound 47 (519ny,

\\"--.O

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

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

Example 69
=~ "N
N ‘ 0
NH;
\‘rl‘--\-..o

Example 69 was prepared from Example 62 using the procedure similar to
the preparation of Example 14 from Example 13 and using nicotinoy! chloride in
place of propicny! chloride.

Electrospray MS [M+1]"=595.1 for the Example 69,

Examples 70a and 70b

OH
CF3

7, O t::j

Example 70a Example 70b

HoN,,.

HN
Ph



0.90mmol) in THE (5m ) was added. The m xture was stirred at -78C for 1 h,
then quenched with HOAc at -78C. Water and Et OAc were added to the m xture.
Layers were separated and the aqueous |ayer was extracted with Et QAc (200nl
X 2). The conbi ned organic | ayers \/\/er-%ogri ed (MJSXM) and filtered. Sol vents
were renoved in vacuum and purification by columm chronat ography

[ hexane-Et OAc, 4:1 (v/v)] gave a colorless oil. The oil was dissolved in

Et OH ang (,iat alytic anmount of palladium (10% on carbon) was added. The

m xture haken in a Parr hydrogenator at 45 psi overnight. The m xture
was filtered through a pad of Celite_and
give a colorless oil. The giciypg di S¥BN
of p-TsOH was Rrowbundbe mixt ure_mas hedt tjo
cooled to RT,~the m xture wasnguencheerzil sat ed NaHCO3 sol ution.
Water and Et OAc were addedMe@Hthe i xt 6. ~La ece, separated and the
aqueous | ayer was extracted with Et OAc (250n1 2). The conbined organic

{gyglr\s;ewere %I@Mgf%ﬁx@gln;polaﬂ gghh{@% MM%%;%L;@) rtsméﬁéd(zxem Pgﬁvgsuum
col urm ﬂg@?)aﬁﬂ@c[?\’@%aﬁ@-e@taﬁ@& ‘t}%”t ai”@sjgpﬁ'ﬂg m nor

i soner 2Eza1mbe Seuiv)arDthelE¥litagy Mdﬂl.lff@n mreurlﬁdegt o‘bzs rtbrayo in[ Mthb

] =502. Cont i uouse ution with the s fs%ngent ﬁ‘%!% éethe nor e

Lol or - nisastondpidite @%W%C@%eqt@& e DYAPILENE GHOMBIRaseP s pr ay NG
[ M1] ' =b0&r Biotdgea (thH eheBaNERDAC) to glve Géﬁﬂm‘[mdiSﬁ'c(HLBg @4%]j. Exanpl e 57a
(112nyg, Q %mml) in THE (5m) at -78C wunder N2, lithium

events were renoved in vacuumto
ofsuene and catal ytic anount
IX ovesmpayint 57 Aft er bei ng

bis(tri silyl)amde (1.1 M, 1.12mol, 1.OMin THF) was added. The
m xture was stirred at -78C for f)yh-@nd CH31 (70p1, 1.12mwpl) was added.
The m xture was stirred at -78C HQr befgr e quegghed h satprated
NHACI sol ution. Wat'er CHsMBBEt OAC dded [t & the m xt . ° wer e
separ at ed @amPorHESTaqUEOUS T ay el Y@s with g 2). The

conbi ned organic |ayers were dI‘IF !{?I I tengI 7, \reg
renoved in vacuum and purificat Bn by ¢ol um i omat graphy [ hexarre? et her,
3:1 (v/v)] gave Exarrpl e 58 (o&nppund899 as col or | e&ﬁmﬁiuhd s¢| ectrospray VS
[ M+1] " =530.

in a rr;nner gorﬁ lufe%g H%E%pgéﬁﬁﬂfﬂ? Wiﬁ‘ﬁ'@ &WOWETZ%?) 7 57b
El ect r o6 }C ayas\midddMEHMIEBO1M solution in n- butylether 3.24ml, 3 24mmol, 2. 4equ:v
~ and the resulting solution was stirred at 0°C for 30 min. The reaction mixture was

then warmed to 23°C and stirred for 18 h. The reaction was quenched with

saturated ag. NaHCO3 (100ml) and extracted with EtOAc (200ml). The organic

layer was separated, dried (Na,SOy,), 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 similar to the preparation of Examples 43a and 43b from Compound 48.
The mixture of two products was separated on HPLC “ChiralCel OD column” using
{1:9, IPAthexane) to afford less polar isomer Example 70a, Electrospray MS M+1]"
505.1, and more polar isomer Example 70b, Electrospray MS [M+1]" 505.1.



Exanpl es 60a and 60b HN C CF3 CF3 Exanpl e 60a Exanple 60b -75 Step 1:
Compound 48 1. Boc20, CH2CI2 2. 1 Maq. LIOH THE Conpound 53 CF3 To a

sol ution of Conpound 48 (0.5g, O0.77mmol, 1 equiv) in CH2Cl2 (30nl) was
added di tert-butyl dicarbonate (0. 37981-1 69mmol , 2.2equiv) foll owed by DVAP
(0.035g, 0.286mmo1, 0.37equiv) and the reaction mxture was stirred at 23C
for 18 h. The reaction mxture was then filtered through a short pad of
silica using (1:1 hexane: Et OAc) ag%_a_@ehﬂtrated in vacuo to afford

di Boc- hydantoin (0.59g, 90%. dhe di Boc-hydantoin (0.59g, 0.7mmol, |equivV)
¥MO aq. LIOH sol ution (5.56ml, 5.56mmmol,

e wage, stirred at 23C for 18 h.
reackion mixture and extracted with
ars were dried (Na2SO4),

was di ssolved in THE (30nl) and
8equi v) was added. The reacti omNQ
Sat urated aq. NaHCO3 was added t
Et OAc (100m 'x 3). The conbi ne‘q or glani c
filtered and concentrated to g U rede onpound 53 (0.52g) which was used
in the next reaction wthout flﬁlhthe/ ptiri fTcabfon. Step 2: To a mixture of

crude Conpound 53 (0.52g) in pyridine (3m) and THE (2m) at OC was added

acetyl chl or Cdmpdudd 58 wad hydtogehaled|td @)mixtutetdfelastredt products Bxampleas

concent 12 éﬁ’ggﬁ@dﬁ oA é%cfs@ue%?w%ﬂ?%é@?%%aéﬂﬂg) of PR 438 Badasn
MeOH: Et i) Com pfifrad d8a T ixtuce bf tio prarusty aaedyrifieduzy colin8lg, - 0. 456rmmol |

ot v. n Mo, G el 0. THE RO A BUIROLL el pGHE N LY THE

(2.3rnl reac i X Ur e owas ofirred
at 23C Exampig7aa, Ele@tmsmaor M&vﬁwaﬂ |12 led adipurEtrTRee pe@oisomenExaayHed with

sat ur at gfh ggctrwggmg INAN) 53ihe organic layer was were dried (Na2SO4),

filtered and concentrated to ive rude NCbz am de whi ch was hydrogenat ed

to afford the mixture of two EaIe78Ba and 60b using a procedure
simlar to the meparation of Exanple 43a an Exarrpl e 43b from Conpound 48.
The m xture of t roducts was separat ed on C " Chiral Pak AD col um"

using (1:9, HN,, CF, CF3

HN
AP

Ph” CF3

Example 72a : Example 72b

Step 1: -
Mo
Compound 53 -~
CF,

Compound 60

To a solution of crude Compound 53 (19g) in CH,Cl; (300ml) at RT, DIEA
(15ml, 0.087mol) was added, followed by triphosgene (4.34g, 0.015mol). The
mixture was stirred at RT for 18 h and was filtered through a pad of silica. Solvents
were removed in vacuum to give crude Compound 60 as yellow oil which was used
in the next reaction without further purifications.

Step 2:

Compound 60
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



| PA: hexane) to afford the nore polar isonmer pure Exanple 60a, Electrospray
M5 |[Mtl] +=546.1 and | ess polar isoner pure Exanple 60b, Electrospray M
-[ Mrl) +=546. 1. OH -76 Exanple 61 H2N AcHNN, ., % 0 CF3 Exanple 61 was
prepared from Exanpl e 43a using the prggedure simlar to the preparation of
Exanpl es 60a and 60b from Conpound 48, but using a solution of amonia
(0.5Min 1,4-dioxane) in place of CH3NH2 solution (2Min THF). El ectrospray

e I e v e Rl T R SRR eI
the preapatuel bayefs Wergpseparaiéd Bndith€anpeond idper WoseatradteAvia&tOsed i n
Compounid0BE e e Sttt lbolE iaBE Werk Bied oy TER) S FRER Y o Sey et
1. 02nmoverelrequmied ini vaclidin @@y rifisation dydedusat chramatdigidpdy [hekaoeed by di
was. stig Oaf o PRI Gopfibou e ST 0. S8 S o BRgRRaE. 10, T
citricHepd:(20m) was added and the resulting mxture was extracted with
e, CromoKa B (4T B0 RaN bl MBI DINSS IO, .
i 1 he CHaSE) iNdabrcbri3APTHbat ~TaiG HeRephizi ThEanbeHre was SETEY at— PRICAORol ut i on
of Conpeumsh Bafdr8-PsiutidnDfMBpoufitié ¥ 18.58, B3 ol 1P WH,Cl. (100ml) was

added. The mixture was stirred at ~78°C for a further 1 h and EtaN (23.5mi) was

added. The cooling bath was removed and the mixture was warmed to RT before it

was quenched with saturated NaHCOs3 solution. Layers were separated and the

aqueous was extracted with CH,Cl; (150ml x 2). The combined organic layers were

dried (MgS0,) and filtered. Removal of solvents in vacuum gave an aldehyde as

yellow oil. To a mixture of NaH (1.44g, 0.036mol) in THF at 0°C, methyl

diethylphosphonoacetate (6.6ml, 0.036mol) was added. The mixture was stirred at

0°C for 15 min and a solution of aldehyde in THF (100ml) was added. The cooling

bath was removed and the mixture was stirred at RT for 1 h. The reaction was

quenched with saturated NH,Cl solution. Water and EtOAc were added to the

mixture. Layers were separated and the aqueous layer was exiracted with EtOAc

(200ml x 2). The combined organic layers were dried (MgSQO,) and filtered.

Solvents were removed in vacuum and purification by column chromatography

[hexane-EtOAc, 4:1 (v/v)] gave an ester as white foam. The ester was dissolved in

EtOH (100ml) and a catalytic amount of palladium (1.28g, 10% on carbon) was

added. The mixture was shaken under H, (50 péi) for 2 days. Catalytic amount of |

Pd(OH)2 (20% on carbon) was then added to the mixture and the mixture was again

shaken under Hy (50 psi) for 5 h. The mixture was filtered through a pad of Celite

and solvents were removed in vacuum to give a white foam. The foam was then

dissolved in CH2Cl» (200ml) and TFA (8.9mi, 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

NaHCOQO3; solution. Water and EtOAc were added to the mixture. Layers were

separated and the aqueous layer was extracted with EtOAc (200ml x 2). The

combined organic layers were dried (MgS0,) and filtered. Solvents were removed

in vacuum to give a yellow oil. The oil was dissolved in CH30H (50ml) and a

catalytic amount of K;CO3 (166mg, 0.0012mol) was added. The mixture was

heated at 60°C for 2 h. After being cooled to RT, the mixture was filtered through a

pad of silica and solvents were removed in vacuum. Purification by column



was added DI EA(O. 83nl, 4.72mmol, 3equiv) followed by PyBOP (1.23g, 2.4mmuol,
1.3equiv). After 15 mn, 0.5Msolution of ammonia in 1,4-di oxane (31.5m,

15. 75mmol , 10equiv) was added to the reaction m xture and stirred at for 23C
for 18 h. The reaction m xture was quggched with water (100m ) and
extracted with EtOAc (100m x 3). The conbined organic | ayers were dried
(Na2SO™4), filtered and concentrated. The crude product was purified by
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col um e

desi red%&tgduﬁ%% EH&?B@?%%‘? ngégfover regﬁggﬁ&%&%&ég%tggiay VS
[ Mr1] +=BSGIrospEyMs "- Y ~ -CF3 Exanple 63.was prepared from
Exanpl € 62 using the procedur e gimbled 788 ahdg3pr eparation of Exanple 14
from Exanpl e 13 and using cycl©opropyl acrd c8loride in place of propionyl
chloride and al sOysi ng DIEA (1.3equiv). Ele ‘}L@}spray MS [ MH1] ~ =558. 1.
Exanpl e 64 CF3 EX e 64 was prepared from Bganpl e 62 ng the procedure
simlar to the aratlon pfs Exanple 14 fro 4 *and usi ng t - butyl
chloride in place chloride. . Electfospra S5 [ M+1] ' =574. 1.
-78 Exanpl e 65 HN Exanpl e 62 Cl >HpH O NH2 O

CF3 PR”

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 mixiure
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, !PA: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
o) _
Y\O
HN CF,

HN o

Ph” CF3

Compound 61 (1.68g, 2.36mmol, 1equiv) was dissolved in CHpCl; (50ml),
TFA (5.46ml, 70.9mmol, 30equiv) was added and the reaction mixture was stirred at
23°C for 2.5 h. The reaction was quenched carefully with sat. aq. NaHCO3 (150ml)
and diluted with CH,Cl, (100ml). The organic layer was separated, dried (Na;S0.),
filtered and concentrated to give crude amino-alcohol product (1.4g, 97%). The



I -Pr2Et N, CH2Cl 2 CF3 Conpound 56 Conpound 56 was prepared from Exanple 62
using the procedure simlar to the preparation of Exanple 14 from Exanple
13 but using acetoxyacetyl chloride in place of propionyl chloride. The
crude Conpound 56 was used in the next84react|on wi t hout further
purification. Step 2: The crude Conpound 56 was dissolved in MeCH (5m ),
KHCO3 (3equiv) was added and the reaction mxture was stirred at 23C for 18

chr omat BB D 0r O ddrata . fennnaoias terorpaibny g H (Gl Hasi o

ﬂ{\l oduocg m@m@aélemﬁ@ 0E5g00. 69&%@5{2 r*ll\@ mwgfaﬁceel edl Tﬁég_éﬁttﬁnrﬁ?ikt?g%ewwdurel— CF
simlar T{rg-:-d m E‘Hagéi‘?'ﬂ@ﬁpd(r)t‘l?‘%ﬁégrﬁ qwaPP%Péngﬁ#fef @%%&H"ﬁ& ng CH3SO2CI
in place 1@t1uwpwa@| adyed ahtiahe deactidresiixtospway dierddViot[2+5-h6 8T He Faxctiome
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NH2 H .
Bnotage (2:3, hexane:EtOAc) to give the product (0.1g, 32%) which was

hydrogenated to afford the mixture of two isomers Example 74a and 74b using a
procedure similar to the preparation of Examples 43a and 43b from Compound 48.
The mixture of two products was separated on HPLC “ChiralCel OD column” using
(1:9, IPA:hexane) to afford pure Example 74a, Electrospray MS [M+1]" 517.1, and
pure Example 74b, Electrospray MS [M+1]" 517.1.

Example 75

Step 1:
. NH2
, | Oﬁ)
1. PyBOP, i-Pr,EIN, ! OMe
e ‘ H o CFs
HOOC™ ~NHBoc
Compound 57 N Compound 62
2. TFA, CH,Cly ChaN- - e

CFs

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 (1ml, 7.2mmol, 10equiv) was added. The resulting mixture was heated at 23°C
for 18 h. The reaction mixture was then concentrated and purified by column
chromatography over Biotage (EtOAc) to give NChz-diketopiperazine (0.33g) which
was hydrogenated {o afford the mixture of two isomers Example 75a and 75b using
a procedure similar to the preparation of Examples 43a and 43b from Compound



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 Exanpl e 68. Exanple 69 Exanple 69 -88s prepared from Exanpl e 62 using the
procedure simlar to the preparation of Exanple 14 from Exanple 13 and
using nicotinoyl chloride in place of propionyl chloride. Electrospray M

bl ot 00d 8 ShapREoSUATBISR: waSRRRIaSd (HELRTE FORgP ok R colamn, 0 92
Conpoundsivg 5&@&%%9&@ @é‘ﬁp@ohw mS(mjar Bogmffoxampie;i59)(0.039, 8%he
(46m) apsk W%P@@bbtr%p@g AMSﬁNﬂﬂ\ﬁi‘%gsJ MS@HaN%ofe? MorRlisdrhePEXAnRI¥ane,

13.8nml, _ 27, 6nmD 5equi e resulting sol uti;on was stirred at OC for

30 min. 7FRe(0. 9‘&c11%rPWﬂr>¥WQr%ED\%)sEﬂ%WS@6@% iMidd 23 Tpurified by col um
chr omat ogr aphy over Bi ot age (Bxdmpexaps: 5h@xeb t 0 gi ve Conpound 57 (1. 8g,
44% . Step 2: Corrpouqﬁl NgB_’&—'El_&ﬁ'rpound“EB Lonpound 59 To a m xture
of Conpound 57 (1g, 35mml, lequiv) in dry THF_H_ 18nl) -at 0C was added
CH3MgBr (1 M sol uti k) n- butyI ether, 3.24ml, 3. |, 2.4equiv.) and the
resulting solution s stirrery at 0OC for 30 mi n: The reaCkj on m xture was
then warned to 23CG a stirred for 18 h. The re€artion quenched with
saturated ag. NaH 100 nd extracted wyhh OAc m ). The organic
| ayer was separ atge”, diGegd~ pa2 ), filtere%h ) gd. The m xture
was purified by colum dhromat ogfaphy over Bi'otage &Xane: Et OAc) to
gi ve nore

2:1, h

Example 76a Example 76b

Compound 51 (3.66g, 5.76mmol, 1equiv.) was hydrogenated using a
procedure similar to the preparation of Examples 43a and 43b from Compound 48
and the hydrogenated product (2.859) was treated with CH3NH; (2M solution in
CH30H, 200ml) and stirred at 23°C for 18 h. The reaction mixture was then
concentrated and purified by column chromatography over Biotage (1:9,
MeOH:EtOAc) to give the mixture of two isomers Example 76a and 76b. The
mixture of two isomers was separated on HPLC "“ChiralPak AD column” using (5:95,
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
NH,

OQ( NHz '

Example 62 (0.07g, 0.133mmol, 1equiv) was dissolved in CH2Cl, (3ml) and

DIEA (0.03mi, 0.147mmol, 1.1equiv) was added followed by 4-methoxyphenyl
(pmb)-isocyanate (0.021ml, 0.147mmol, 1.1equiv) and the reaction mixture was
stirred at 23°C for 18 h. The reaction mixture was then concentrated and treated

- with CHaCN (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 aq. NaHCO;
(100ml) and extracted with EtOAc (200ml). The organic layer was separated, dried
(NazS0,), filtered and concentrated. The mixture was purified by column



pol ar Conpound 58 (0.52g, 56% and | ess polar Conmpound 59 (0.31g, 34%.
Step 3. Conpound 59 was deprotected with TFA using the procedure descri bed
in the preparation of Exanple 62. The resulting NCbz-ani noal cohol conpound
was hydrogenated to afford the m xturgzof two isomers Exanple 70a and 70b
using a procedure simlar to the preparation of Exanples 43a and 43b from
Conpound 48 The mxture of two products was separated on HPLC " Chiral Cel
OD col um" usi ng | PA: he ar%g to af_%ord ess, polar isoner Exanple 70a,
El ect r JSHPAIAL Wa{pllJWlC]V-Bf Biotage (12rP e tpstapc e Example 77d6;030,

El ect r ospn,aVE Metrb Mkl MSAR4 1] 68.1.81 Exanple 71 CF3 Conpound 58 was

hydr ogenat ed to a m xture of desised ( 1- e 7la and 71b using a
procedure simlar to the preparatfsnteE 3P89 3a and 43b ° from Conpound
48. The m xture of two prodS Hs was purlfled bg%’ol um chr omat ogr aphy over

Bi otage (1:1, hexane: Et QAc)\to afford pure | es§ polar isonmer Exanple 71a,

El ectrospray Ms (Mtl]' 531.1 and pure nore pol i somer Exanple 71b,

El ectrospray MsS [ M+1]' c&gJ,Nl. Exanpl es 72a0gnq; 72b Exanpl e 72a Step 1:
Conpound 53 CF3 Tri phos%ﬁlne}acq BocN 1 ' PrNEt y=C42Cl 2 Exanple 72b CF To a
sol ution of crude Conpodftd>53 (19g9) $fla CH2GIN?.£300nl) atFRT, DI EA (15nd,
0.087nol ) was added, foll @wed) by tr##phosgene (4. 34g, 0_815npl). The m xture
was stirred at RT for 18 HiN-an, red kheolghy a lpad of silica.
Solvents were renoved in _ydcuumifo givC cr ude Corfpoynd 60Cfas yel | ow oi |

whi ch was used in the n UNt her "purifications. Step 2:
Li BH4, THE BocHN Conpoun

ChzN

Example 78a : Example 78b
Step 1:

Br ~_-OH
Compound 48 -

K,CO3 DMF

Compound 63
In a flame dry 15ml RBF Compound 48 (0.25g, 0.385mmol, 1equiv) in DMF
(1ml) was added to K>CO3 (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,SO4, 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 (0.258q, 97%), Electrospray MS [M+1]" 694.1.
Step 2:
To a solution of Compound 63 (0.25¢g, 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%).



0 Cto RT CF3 Conpound 61 To the crude Conpound 60 in THE (200m ) at OC
LiBH4 (1.26g, 0.058nmpl) was added in snmall portions. The m xture was
stirred at RT for 18 h before -82 quenching with saturated NH4Cl sol ution.
Water and Et OAc were added to the mxture. Layers were separated and the
aqueous | ayer was extracted with Et OAc87¢100 x 2). The conbi ned organic

| ayers were dried (MgSO4) and filtered. Solvents were renoved in vacuum and
purification by colum chronmatography [hexane- EtQAc, 4:1 (v/v)] gave
Conpound 61 ElEctgsprad MeRral’ 56@ f@hE’kﬁn’f;ﬂéFﬂBeﬁﬂﬁs Iaﬂl@tiryér)chl ori de

s T e e

a solution of Conpound 61 (8.5kxathl&l#8a)and 78H2Cl 2 (100rr1) was added. The
m xture was stirred at _78¢ for a further 1 h,and Et 3N (23.5ml) was added.

The cooling bath was rendt¥&f8 and the mi xtur® §®@ warned toRT before it was

quenched with saturated sol ution. Layiﬁ* were separated and the

aqueous was extracted w t\h CH2Cl 2 (150nl x 2)%. The conbi ned organic | ayers
were dried (MgS™4) and filtered. Renoval of jsolvents in vacuum gave an

al dehyde as vyellow 8J ~NTo a mi xture ofolaky(1l.44g, 0.036npl) in THE at OC,
nmet hyl  di et hyl phosph oasepate (6.6m, 0.Y3 ) was added. The m xture was
stirred at OC for 15HNtA~and a s6Fution W¥- 4l dehyde ¢m THE (100m ) was

added. The cooling bat S rei d and t xture s stirred at RT for 1

h. The reaction was qm@. e V\glgurat aN -

were added to the m xtyu La ers % separft’€d t € 2aqueous | ayer was
extracted with Et OAc X 2). The conpihed orgamc | ayers were dried
(MgS04) and. filtered. | vents were renowed/in vacuum and purification by
col utm chr omat ogr aphy hexane-Et OAc, 4:1 (v an ester as white
foam The ester was di s&?ﬁ’m}geﬂ A Et OH (100n1§’23%'ﬂ8 %lat al yti c anount of

pal | adi 1328g, 10% on carbon) was added. The m xture was shaken under H2
(50 psi) for 2 days. Catalytic anmount of IBGJSC’.TEQZ (20% on carbon) was then
added to the mxture and the m xture was agai j-gghaken under H2 (50 psi) for
5 h. The m xture was filtered through a pad f Cellte and solvents were:
renoved in vacuumto gi ve® white foam o eM oam was then dissolved in
CH2Cl 2 (200m ) and TFA (&SSWLBOCD 12nvol) ged. The mixture was stirred
at RT for 18 h and was cod} @d at OC bef OHB ¥t was negkgyalized with saturated

the Xt ur ecorh@diidssaver e

QI tion. Water and Et QAc

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 TLLC (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.



separated and the aqueous |ayer was extracted with Et QAc (200nl x 2). The
conbi ned organic |ayers were dried (MJSO4) and filtered. Solvents were
renoved in vacuumto give a yellow oil. The oil was dissolved in CH3CH
(50nl) and a catalytic anpunt of K2CO3 (166ng, 0.0012nol) was added. The
m xture was heated at 60C for 2 h. Aft83- being cooled to RT, the m xture
was filtered through a- pad of silica and solvents were renoved in vacuum
Purification by colum -83 chromatography (Et QAc) gave the m xture of two
i soners $peanpl e 72a and 72b  (2.3g, 38%overall) as white foam Separation
by HPLC using Chiralcel OD [hexane-isoprgpanol, 95:5 (v/v)] gave the |ess
pol ar major isonmer Exanple 72a as whit “§%@rn. E ectrospray Ms

[ MFl ] +=501. 1. Continuous elution with theNsane solvent system gave the nore -
pol ar mnor isomer Exanple 72b as cglorlass oil. El ectrospray M

[ MHl J+=501. 1. Exanpl é&! HQiexacke 73b \/\-O H-_,"~ CF3 CF3 CF3 Exanple
73a Exanp?BPou 6ty £ SorUtTon ot Co 81 (39..4.22mml, | equiv) in DW

\ : SYer
(60mM) at OOC was added NaH (60%in m/exal oil [ b.1 gl
1.2equiv) and the mxture was allowed\to war;.‘Z? ég'g'ﬁcc’iégc&zrred for 45

m n. The reaction was quenched wi t h*ReA T, £ 00 ) eand extracted with Et OAc
(1 00m x 3). The conbi ned organic | s were dried (MyS04), filtered and
concentrated. The crude product purifi by colum chromat ogr aphy over

Bi ot 2.1, 3 I j
hlygr gggng 2 TONEH HPCbnh Sodh TIPSy AR20RAH0!, REQANTIn g@ egwfg% usi ng

to afford the mxture of two jsoners anpl e 734.
a procedd pel)h Remdadais MG in Janans (& 3aphle3 Sranoh IPersh)
Conpoundeé8tior heisniviitried toRT dad plicitored bfvyaﬂ_(s goeua RO A HERakRe)." Opiohal Pak
AD col umm” ulsmﬁﬁéS: 95..: | P\ﬁ\: hexan’e@éo ﬁ']; 0{5% Bﬂlte I eﬁi Pp&ﬁr [ s%%'g%r .
Exanpl e “PIEPISHEN BF Loqian Wes hERched Wiffwaisy, Jted WELGFRT et vtiyos 1
for ExargsterdlSd NaHC Ogt and driagt dver NapBDu-15Qfvel cfusie Enanpitend Sibas aExanpl e 74
0~ 0 HNukER 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 (5mt) was
added10% Pd/C followed by ammonium formate (0.082g, 1.3mmol, 5equiv). The
reaction was refluxed under N2 for 3 h, then cooled to RT, filtered through celite, and
concentrated. The residue was dissolved in EtOAc, washed with NaHCO3; and dried
over Na;SO4. 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 (iess polar isomer);
Electrospray MS [M+1]" 637.1 for Example 79b (more polar isomer).

Example 80

. CF

To a solution of Example 62 (0.079g, 0.127mmol, 1equiv) in dry CHxCl> (1ml)
was added Et3N (0.108ml, 0.76mmol, 6equiv). The reaction mixture was cooled t‘o
0°C and stirred for 15 min. SO,Cl; (0.011ml, 0.133mmol, 1.05equiv) was added
very slowly o the reaction over 5 min. The reaction stirred for 10 h and was



CF3 Compound 61 (1.68g, 2.36mol, 1 equiv) was dissolved in CH2CI 2 (50m ),
TFA (5.46m , 70.9mmol, 30equiv) was added and the reaction m xture was
stirred at 23'Cfor 2.5 h. The reaction was quenched carefully with sat.
agq. NaHCO03 (150m) and diluted with CH2CI2 (1 00m ). The organic |ayer was
separated, dried (Na2SO4), filtered affiB-concentrated to give crude

am no- al cohol product (1.4g, 97%. The -84 product (0.32g, 0.524mmol, 1
equiv) was dissolved in dry THE (1 On) and NaH (60% in mneral oil,

(2)'3?32?9’ rHoRitsre8 b ?L@G(WJHEtQ)A‘éﬁ?H@H?.dthtﬁh@agﬁ@ﬁégﬂiﬂﬂr%ﬂﬁgt??imt?@wlithit' rr_ed) at
or mn an e chl oroacet at e : mmol,. 1.1 equiv
was addeﬁ%ﬁi“‘f ercg‘é{&‘mé{mt%'?%%ﬂﬁ %’ﬁrr’\hﬁ 4or 1T SrUde BRYUELWESi on  was
quenchedubjsctéd td prap plateshromatogiapitto (sbidtel BExangleldo ¢0.ed Sgi 0%t OAc
(200nl) . U‘??e oraaﬁh?&y I )3@ segggrat ed, dried (Ng2804;@ fialg‘t ered and
concent raPEIOSPFRY NP ﬁré gt was purified by col utm chromat ogr aphy over
Bi otage (2:3, hexane: EtOAc) to give tliExampidu8t (0.1 g, 32% which was
hydrogenated to afford the m xturdg of two isonmers Exanple 74a and 74b using
a procedure simlar to the pre qui on of Exanpl es 43a and.43b from
Compound 48. The m xture of tm%?p;mdhcts was separated on HPLC "Chiral Cel
OD colum" using (1:9, |PA hexangto affdgrd pure Exanple 74a, Electrospray
M5 [ M+1l] + 517.1, and pure Exanphe 74b, El rospray Ms [ Mt1] + 517. 1.

Exanple 75 NH HN CF3 CF3 Step MN-y., PPROR. A Br2EtN, Conpound 57 HOOC11' ~
NHBoc 2. TFA, CH2Cl 2 Conpound 6@ Conbound 57 was converted to Conpound

62 (72% vyield over two steps) the PyBOP coupling followed by TFA
deprotection procedures as descritbed in the preparation of Exanple 62 from
Conpoundstap fut using Conpound 57 (lequiv.) in place of ammonia and

NH- Boc- gr'ycine (2equiv.)ujnn place of Conpound 55. Step 2: Conpound 62

(0.5g, 0.72mmol, 1 equi vh? di ssolved in MeOH (1 Or) and
CF3

CbzN—/ o YQ\ Compound 66a and 66b
i 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

(8]
formate CFs

S _ N
Compound 66a Acehq Acid » Compound 67a
Toluene CbzN—/ o
Refiux i CF3

To a solution of Compound 66a (0.34g, 0.545mmol, 1equiv) in dry toluene

(14ml) was added HOAgc (0.17mi) followed by triethyl orthoformate (0.363m!,
~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 H20, diluted with
EtOAc, washed with-NaHCOQ3, and dried over Na,S0Q4. The cﬁrude 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 procedure
as for Examples 79a and 79b from Compound 65.

Electrospray MS [M+1]" 500.1 for Example 81.



Et3N (1 m, 7.2mmol, 1 Cequiv) was added. The resulting m xture was heated
at 23C for 18 h. The reaction m xture was then concentrated and purified by
colum chronmat ography over Biotage (Et OAc) to give NCbz-di ket opi perazi ne
(0.33g) whi-ch was hydrogenated to afford the m xture of two isoners Exanple
75a and 75b using a procedure simlar-90e the preparation of Exanples 43a
and 43b from Conpound -85 48. The m xture of two products was separated on
HPLC " Chiral Pak AD col um" wusing (5:95, |PA hexane) to afford pure |ess

pol ar isoner Exanple 75a (0.03g, 8% pwample®steps), Electrospray M5 [ Mrl]’
530.1, and nore polar isomer Exanp e 756_,&('0—049, 11 % over two steps),

El ectrospray M5 [ Mtl]' 530.1. Exambl es 76a and 76b HNC HNC J - Il 1 HN HNC
A0 CF3 Ph- "' YvVv "CF3 Ph "'-~ YXX®&F3 Exanpl e 76a Exanple 76b Compound 51
(3.66g, 5.76mol, lequiv.) was hpfegenat ed€fssing a procedure sinilar to
the preparation of Exanples 43a 43b fr Compound 48 and the
hydr ogenat ed product (2.85g) wasH¥+gat NH2 (2M solution in CH3OH,
The feacti®A m xture was then _
chromat ogr aphy over Biotage (1:9,

200m ) and stirred at 23C for 18

concentrated and purified by col

MeOH: Et OAc) to give the m xture B8 wo isonmers Exanple 76a and 76b. The
n‘ixturesgf ljvvo i sonmers was separated on HPLC "Chiral Pak AD col um" usi ng
(5:95, ~hexane) to afford | ess pol ar isoner, Exanpl e 76b, El ectrospray M
[ MF1]*  503.1, and nore polar isoner Exanple 7Ga, Electrospray M5 [ Mrl]'
503.1. Exanple 77 CF3 Exanple 62 (0.07g, 0.133my o |equiv) was dissolved in
CH2Cl 2 (3mL) and DIEA (0.03nl, 0.147nmmmol, HNELQUIV) wasFsadded fol | owed by

4- met hoxyphenyl ~(pnb)-i socyanat'\é"’l .021 m, Q 14Ymol, A, 1 equiv) and the
reacti on m xture was stiré\ﬁed atM for 18 dbzn pe reagli bn m xture was then
concentrated SREPOHBYFEY NG LD, ml) and yat€r [1 ™ )%Fand the nixture

was cooled to OC. Amonium ceriumnitrate (0O
added and the reaction m xture was

J

y, O. 44@3‘r)rlp’ouﬁ§%'i V) was

To a solution of a mixture of the fwo isomers of Compound 67 (0.27g,
0.426mmol, 1equiv) in dry CH30H (3ml) was added NaBH, (0.048g, 1.28mmo,
3equiv). The reaction mixture bubbled upon the addition of the reagent, and was
stirred for 5 h under N,. The reaction was monitored by TLC (60/40
EtOAc/Hexane), and upon completion was quenched with HOAc, concentrated,
diluted with EtOAc, washed with NaHCQO3; and dried over Na,S0,. The crude
product was a mixture of two isomers, Compound 68, (0.25g, 92%) and was carried

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

Step2:

Exampie 82a (less poiar isomer) and Exampie 82b (more polar isomer)
(0.12g, 81%) 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




stirred at OC for 45 mn. The reaction was quenched with saturated ag.
NaHCO3 (100m ) and extracted with Et OAc (200nl). The organic | ayer was
separated, dried (Na2SO4), filtered and concentrated. The m xture was
purified by colum -86 chronmatography-oyer Biotage (15:85, MOHTEtOAC) to
gi ve Exanple 77 (0.03g, 42%, Electrospray Ms [ Mt |+ 533.1. Exanples 78a
and 76b H OH N Exanple 78a Step 1: Conpound 48 K2C03, DM CF3 HN ,. HN CF3
Conpour@t 3.In a flame dry 15ml RBF Conpound 48 (0.25g, 0.385mmol, 1 equivV)

in DMF n) was added to K2CO8 (0.106g, Q,77mmol, 2equiv) followed by

2- bronoet hanol  (0.033ml, O0.46nmmmol, 1.2equi and the m xture was stirred
for 2h at RT, then heated to 50 C for . Thegreaction was nonitored by
TLC (60/ 40 Et OAc/ Hexane). The jeaction niMtdre was c68i ed to 0C, quenched

with H2O diluted with Et OAc washed wi¢h

conmbi ned and dri ?9"@39’““ Na2SA. filteged crand
m xture was purifired using Bipotsage using 2:3
Et OAc/ Hexane to el ute Conpound 63 as a m X of tvpm;gogﬂ_meﬁrgs (0. 258q,

97% , Electrospray M5 [Mrl]' 694.1. Step 2: / a solulTon of Conpound 63
(0.25g, O. 36Fm)| , lequiy) in anhydrous MOH was added (5.5m) 20%Pd(OH)2/C
(0.08g). Thel? 8RAVERD A Lomrovnd 663 0gta Qul Smmel, 1 saviwhiya mpRBRdNstirred

for 18 MeOrI @.5MB wabaddeadetshVa® 350RiNi 3.288mBY 3&5Gv 6RLAATEDPACE . beyane) .
The catalyst wag filtered through.a plug of celite and the solution Was
concentd-3EEHN Yo 267U  F HACCAF IR BandElrral Tield N A et euorty Prash
chr omatipgmagbspestrog andlysisad@eddidndipdd Efmplianeas coheeniraiene diutser e
separ at G, EooflVEaEK8RIif NERCHY dReRl Fod@NEE A% oRR8 omPotuigagr! e 78b

(0.1g, 94%). The crude product was carried forward without any purification.

Step 2: .
Example 83 (0.026g, 33%} was prepared from Compound 69 using a similar

procedure as forpreparing Examples 79a and 79b from Compound 65.
Electrospray MS [M+1]" 530.1 for Example 83.

Examples 84a and Example 84b
OMe _ OMe

hri ne. e organic |ayer was
conge ed. The reaction
EtOAY7 HExahls to 3: 2

g CF3 ) g 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-bromoethy! 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




-87 Electrospray Ms [ M+1] + 560.1 for Exanple 78a (less polar isomer);

El ectrospray Ms [ Mtl] + 560.1 for Exanple 78b (nore polar isoner). 0=510 Step

1: Conpound 63 Exanples 79a and 79b O=S/ NH HN -L Exanple 79a 0 ~o.N Boc

H low PPH3, DEAD THE CF3 HN:.n. CF3 Coggound 64 CF3

N- ( Boc) - met hanesul f onam de (0.041g, 0.Z3mmol, 1.5equiv) was dissolved in

dry THE (1 ml) and triphenyl phosphine (0.228g, 0.43mvol, 3equiv) was added.

The resulting solution was stirred under N2 and a sol ution of Conpound 63

(0.2g, 0. 2dneample 8§A6my, BoikEWRS IRrepe@difom Bxample A3k usingéxsimides ( DEAD)

(0.12m | 1 ) ' i C

(607 40 R SR Hiplor Comfdrid G3Cht adARI B8 e @adE 2 bRiigeMindl

concentiegterspray diod ﬂeEﬁ@v@/- oi | which was subjected to flash

chromat ogr aphy using a Bi ot ag-ga#élés 86LOAH dHE Eﬁletﬁslfl ute the product,

Compound 64, as a nz)xtwe of rsomers ( : , El ectrospray M5

[ MH1]+ 871.1. NH Exanipl 79b A -88 Step: 2
N

0.0 CF3
Example 86a Example 86b
Step 1:
0 PMB
N

0

HN CF3

ChzN-—/
"1/0 CF3

Compound 70

Compound 70 (1.14, 99%) was prepared from Compound 48 using a similar
procedure as for Compound 63 but using para-methoxybenzyl chioride instead of
2-bromoethanol. Electrospray MS [M+1]* 770.2.

Step 2:

[m
Compound 70 NaH, OMF .

>—

Br

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 NH4Cl solution and diluted with EtOAc. The layers were
separated and the organic layer was washed once with brine, dried over Na,S04,
filtered and concentrated to give Compound 71 (0.11g, 99%) Electrospray MS
IM+1]* 824 .2. ‘



AM HClI / Di oxane To a sol ution of Conmpound 64 (0.25g, 0.29mmvol. 1 equiv) in
dry CH2ClI2 (10m) at OC was added 4M HCl in dioxane (0.755nl, 2.9mmol,
10equiv). The reaction was warned to RT and nonitored by TLC (60/40

Et OAc/ Hexane). Upon conpletion the rgaction was quenched with water,
diluted with CH2Cl 2, washed w t-h saturated NaHCO3, and dried over Na2SO4 to
gi ve crude Conpound 65 as a mxture of two isoners (0.2g, 89% . The crude
mat er i I V\?S carried forward without any purification. Electrospray M5

[ Mt1] 1 for Conpound 65, %\lgp 3 To a solution of Conpound 65 (0. 2g,
0. 26mol , I equiv) in MeOH (5?%1 addedl 0% Pd/ C fol | owed by ammoni um -
formate (0.0829, 1. 3mmol ,, 5equi v)s==glhe reaction was refluxed under N2 for 3
h, then cooled to RT, fi&e@d‘ fhrough cajfjte, and concentrated. The

resi due was di ssolved in Et OAc{ washed with NaHCO3 and dried over Na2SO4.
The crude material was subjectied_to gre ate chromat ography. Both of the
i sonmers were isolated to give pu €7 EX3 ghpré "¢éa and Exanple 79b (0.06g, 36%
total for both isomers). Elec pr ay l\/Bg[;MiE,%) 51 for Exanple 79a (I ess
pol ar isoner); Electrospray Mg [/M+1l] + 6 or arrpl e 79b (nore pol ar

i soner e 8 To a ‘ 30l ution of 99, .0.127nmol ,
lequi vg i nEéF’{r;P@!Q@q?Z%(F(I%n?‘}Q W@éﬁeﬁg@%ﬁ"ggﬁég é'@"&% hsin "AFequi v). The
r eact i similair ptweﬁuna%sof@eksadnmesoisa and 78t ﬂfdirﬁcbﬁﬁfpdx.ﬁxm 63. Smo%p('@y 011

, @g?;rrﬂ)gp equi v) was added very slowy to the reaction over 5 mn.
The re s{srp ed for 10 h and was -89 nonitored by TLC (9:1

Et CAc/8XdpCH) . The reaction m xture was diluted with EtOAc, washed with
NaHCO3, an i &gﬁﬁ% ] p
pl ate chr o(rera ogﬁ% y tBo I SO ayg-dr? ﬁd{p?ﬂ&é@@ﬁ%é%%ﬁgyﬁ%Sﬁ@@ft Er:glggpgy
[ Mr1] +&5P 17 mExtangles 28 0° Creasedded anuoapbunm¢egom aﬁr@t@ 79gr3.-4mmebunds 66a
and 66pqWyL A?fe?%?rﬁjtﬁé s @W%ﬂ@vé@hﬂ& tRe réASRFAMIGUR Wakafllohedt he
preparatlon('z_{ Fx r’_rip 2 from Exa r’rP

to stirat R7 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,SQ;, 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.
Example 87

CbzN—/ 1/@ Compound 73

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



Step 2: Conpound 66a Triethyl ortho- formate Acetic Acid CF3 Conpound 67a
To a solution of Conmpound 66a (0.34g, 0.545mvp1, lequiv) in dry toluene
(14nl) was added HOAc (0.17m) followed by triethyl orthoformate (0.363nl,
2. 18mml, 4equiv). The solution was regfd uxed for 12 h and nonitored by TLC
(9:1 EtQAc/CH3OH). The reaction was cooled to 0'C, quenched with H20
diluted with EtOAc, washed w th-NaHCO3, and dried over Na2SO4. The crude
was suE'! ecE ed to flash chromat ography using a Biotage (60: 40 Et QAc/ Hexane)
to elu ound 67a (0.272 9%, Electrospray M [I\/H]+ 634.1. StepS:
Exanpl e 81 was prepared f %’pound 67a using a simlar procedure as for
Exanpl es 79a and 79b from Cbnpaugd 65. El ectrospray M5 [ Mrl] + 500.1 for
Exanpl e 81. -90 Exanp] e-82. Step 1. cNa8H4 MeOH Conpound 67a and 67b CF3

Conpound 68 To a solulion of{a nixturelot the two isoners of Conmpound 67
(0.27g, 0.426mol, | equi vjnin/ dr (3r&pmpaundddd NaBH4 (0. 048g,
1. 28mml , 3equiv). The reactiofr éwibbl ed upon the addition of the

reagent, and was stirred f R h uhder N2. The reaction was nonitored by

TLC (60/40 Et OAc/ Hexahe)’ % upon conpl etiron was quenched w th HOAc,
concentrated, diluted with EtOAc, washed with NaHCO3 and dried over Na2SO4.
The crude frsapeunsadd {0.1Bgt 86%)oras pepaseddiom Coumpeundl 63 usir@ asg, 92%

and Yfa@nﬁ%rwrséedur%r 46 ArfiLs 984 A T8 3R ComPotiid B3PERLERIHY 1] ¢
' S [M+1] " 680.

Ste93.

Exémples 87a and 87b were prepared from Compound 74 using a similar
procedure as for Example 86a and 86b from Compound 72, but purification using
a Gilson with water/CH3CN was used instead of chromatography on a Biotage to
isolate a diastereomeric mixture of Examples 87a and 87b (82mg, 71%). HPLC
separation on 50mg of the mixture on a ChiralCel OD column using a (30/10)
hexane/lIPA 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 vield in three
steps from Compound 70) was prepared using a similar procedure as for Example
86a and 86b, but using 2-bromoethyl methyl ether instead of bromomethyl
cyclopropane. HPLC separation on 50mg of the diastereomeric mixture on a

"ChiralCe! 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.



Exanpl e 82a (|l ess pol ar isoner) and Exanple 82b (nore polar isonmer) (0.12g,
6199 were prepared from Conpound 68 using a simlar procedure as for

prepari ng Exanpl es 79a and 79b from Conpound 65. El ectrospray M5 [ M+1] +
502.1 for Exanple 82a, Electrospray Ms.[ M-1l] + 502.1 for Exanple 82b.
Example 83 H N HN--/~-~ CF3 CF3 -91 Step 1: Conpound 66a 0 A'p-TsOH To a
sol ution of Conpound 66a (0.1g, O0.16mol, lequiv) in a 25mM RBF in MOH

(0.5m ) was added acetone (0.352mi, | aq 3€qui v) and p- TsOH (0. 06g,
0.32mmol , 2equiv). The reaction m xt %%m&g%fl uXed for 12 h and was

noni tored by mass spectr Ras ysis. Reaction upon conpl etion was
concentrated, diluted Vﬂl’?ﬁ t OAc, washed with NaHCO3, and dried over Na2SO™4
to give Corrpound 69 (0 crude product was carried forward

wi t hout any purification. npl eN-8@-[-Qufkiztige), 3399 was prepared from
Conpound 69 using a si mHi e as forpreparing Exanples 79a and 79b
from Conpound 65. El ect P. jinl-l-' 530. 1 for Exanpl e 83. Exanpl es 84a
and Exanple 84b Oy Nk O olve O N HN. 7~*CF3 HN\ri. /.-, CF3 CF3 Exanpl e 84a

ot ocedure. d POPIERIE wf{xiﬁﬁ' e ba“ﬁﬁmg%{é?? B0 R BRAG Fr bty Cet ner

i nst eadvad added NaH (60% in mlneral oil, 0.105g, 2.64mmol, 2equiv) and the mixture was
stirred at 0°C for 15 min. Tetravbenzyl 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 aq. NaHCO3 (100ml)
and extracted with EtOAc (100ml x 3). The combined organic layers were dried
(NazS0y), 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 (10mi}, 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 (100mil) 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

CF;

yy O cF,  Compound 75




bronoet hanol . El ectrospray Ms [M+l]; 574.1 for Exanple 84a, Electrospray M
[ MF1]" 574.1 for Exanple 84b. Exanple 85 CF3 Owe -92 Exanple 85 (46ng, 88%
was prepared from Exanple 43b using a simlar procedure as for Conpound 63,
but using allyl brom de insftead of 2- Qkﬁnnethanol. El ectrospray MS [ M+l]"
556. 1. Exanpl es 86a and Exanple 86b O Exanpl e 86a Step 1 CF3 Exanpl e 86b
CF3 Compound 70 Conpound 70 (1.14, 99% was prepared from Conpound 48 using
a simlar procedure as for Conpound 63 but using para-nmethoxybenzyl

chl ori de i n$&t@Bgoynd §5W@Pﬁé%lfr0ﬂi*£ﬁéuﬂp@ypﬂa‘§8 NSINONA- Procerine Simialep 2:

CO”DOUf@'tWé)%M%JéraWof @orﬁf@uﬁﬂrﬁﬁ’%ﬁh Cbnipoanagiti on of Conpound 70

(0 199 lequiv) in 1.0m of -anhydrous DVF at O0C was added NaH
(60%d ion in mneral oil, 0.01 2g, O. SOmmI 1.2equiv). After 5 mn,
the ice bath was renoved and t he reactlon ure was allowed to stir for

30 nin before the addition®of bro &cl pPopane go 029nl, 0. 30mmol ,
1. 2equiv). After 20 h, th £i%n mxtur quenchgd® wi t h sat urat ed
NHACl sol uClotmrpauddcﬁB ut¥d-with Et.OAc. The | \Qger wer e parated and the
organi ¢ | ayer was washed mpg;eHCth br| ne, dff o)Nef- ~filtered and

F
ectrdspray V5 [MH ] 824. 2.
Compound 76

concentrated to give Conpound 71 (0.11g, 99%

To a solution of the diastereomeric Compound 75 (0.10g, 0.16mmol, 1equiv)
in 2.0ml of anhydrous CH;Cl; at G°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,4Cl solution and diluted with EtOAc. The
layers were separated and the organic layer was washed once with brine, dried over
NaySQy,, filtered and concentrated to give Compound 76 as a diastereomeric
mixture (0.12g, 100%) Electrospray MS [M+1]" 742.2.

Step3.
' MeHN
o
QN CF3
NaH, THF
Compound 76 o
e CF;

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
layer was washed once with brine, dried over Na;S0O,, 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
-chromatbgraphy on a Biotage instead of a Prep plate. A diastereomeric mixture of
Examples 90a and 90b (26mg, 32%)was obtained: less polar product Example
90a (20mg, 25%) Electrospray MS [M+1]" 572.1, more polar product Example 90b
(14mg, 17%) Electrospray MS [M+1]" 572.1.



-93 Step 3: Conpound 72 (0.24g, 90% was prepared from Conpound 71 using a
simlar procedure as for Exanples 78a and 78b from Conpounds 63.

El ectrospray M [f:~+1]+690.1. Step 4: To a solution of Conpound 72 (0. 24qg,
0.34mmol, lequiv) in 5 0OM of CH3CN agg 1.7m of water at OC was added
amonium ceriumnitrate (0.79g, 1.4mol, 4equiv). After 5 min the ice bath
was renoved and the reaction mxture was allowed to stir at RT for 17 h.
The reaction m xture was quenched w.t tee and diluted with Et OAc. The

| ayers were separated and the orgﬁ_ was washed with water (100m x
2), dried over Na2SO4, filtered duwconcentrated to give a yellow oil.
Purification by chromatography o i otage eluting with the sol vent

gradi ent 20% Et OAc/ hexane to 30% Et OAc/ hexGme to 50% Et OAc/ hexane gave a
di astereonmeric mxture of Exanmpk€s~N86a and. 86b (15ngy, 8%, isomerically
purel ess polar Exanple 86a (144 % ElE ospray Ms [ Mtl]' 570.1, and
isomerically pure nore polar Exawpl eCg 9% Electrospray M5 [MH ]~
570.1. Exanple 87 H N CF3 Stgp 1: TF3 Conpound 73 (0.20, 64%
was prepared from Corrpound 48~ugfng a simlar procedure as for Conpound 63.
El ectros& - M5 [ M+l]' 814.19. -94 Step 2: Corrpound 74 CF3 Conpound 74

(0. 1649, was prepared from Conpound 73 usgg simlar procedure as for
Exanpl es 78a and 78b from Conpound 63. El ectr ray M5 [M1]+ 680.1. Step3:
Exanpl es 87a and 87b were prepared from ConpB U?\II ng a simlar
procedure as for Exanple 86a and b from Co nd/7&N but purification
using a Glson with water/CH3 9; mﬁR% of chromatography on a

Bi otage to Compound 78

Compound 47

fBuOK, 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
(11mil) at =30 °C, was added anhydrous MeOH (0.15ml) followed by addition of
potassium fert-butoxide (426mg, 3.8mmol, 2.2equiv). After stirring at -30°C to 10°C
for 7 h, the reaction mixture was passed through celite. The celite pad was
thoroughly washed with Et;O. 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 Nxpy
N -NH

NaNs, NH,Cl \ N
Compound 78 ————— Compound 79
DMF
CF,
FiC

A solution of Compound 78 (125.7mg, 0.21mmol, 1equiv) and NH4CI
(68.3mg, 1/28mmol, 6equiv) and NaNj (62.2mg, 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%).



isolate a diastereomeric m xture of Exanples 87a and 87b (92ng, 71% . HPLC
separation on 50ng of the mxture on a Chiral Cel OD colum using a (90/10)
hexane/ | PA as the eluent gave a diastereoneric mxture of Exanple 87a and

87b (11 ng), isonerically pure first-gd uted product Exanple 87a (10nm)

El ectrospray M5 [Mtl]+ 560.1, and isonerically pure second-el uted product
Exanpl e 87b (11ng) Electrospray M5 [Mrl ]+ 570.1. Exanple 88 H CF3 A

di aste ric mxture of Exanple 88a and 88b (22% overall yield in three

st eps npound 70) was prepared using a simlar procedure as for

Exanpl e 863 sold iBlnf cummmm(esmgpethéwz.hyécimmrEﬁom:(emﬂnrq)ms
rono ararli,on an er
i et or Begtec, S R AR (g FrRGERh g S fRu 18] FexciBeRpkEhe BRRL vent

gave i S@eminedl 58equivy. eThe nsikture mwlhpatedmw%ﬁmlm 088 tbéﬁm)ssél:iect rospray

(2or) Mepudtitelie 27 Mo Bag SasnoBHO8 B RERRHT  HE HREREVES o LCom ney . s

To a sobuntémtnatet IExmmphm a8 the réddue Méﬁmermﬂled bpqduca)ge[ colvRn (t@rEffordt 0C

was ad 0% 1 2equi v) and the m xture
? Pygféépg@'#@r E&gﬁ}r@%cf?&#&r@g %gﬁzyl ¢§qﬁosphate (1.42g, 2.64mmol,
2eqU| v) was added and the reaction ﬁ&mbﬁl rred at OC for 15 mn, then
warmed to 23C and stirred for | h. Th reaction was quenched wth sat ur at ed
ag. NaHCO3 (100m) and extractéd W\l Et OAc (100m x 3). The conbi ned
organic layers were dried (Na2SOHN. _filtered and concentrated. The crude
product purified by colum chromatography OV@;E Bi ot age (2: 1, hexane: Et QAc)
to afford t he N-phosphorated hydanto produftt (0.24g) which was dissol ved
in MOH (1 OmM); N Me-D glucam ne H&O 119, O mol , 2equiv) was added,
foll owed by 10% Pd-C (0.021g). T ZZUNY xture was shaken in a parr’
shaker under H2 at nosphere at 4i for 18 . Ffe reaction mxture was
filtered through a pad of celitd aAd the celite was washed with MeOH. The
resul tn olution was concentrated in vacuo. The residue was dissolved in
Et OAc ) and extracted with water (100m ) and the aqueous |ayer was
| yophilized to give the desired product Exanple 89 as N Me-D-glucam ne salt
(0.22g, 21 %over two steps). Cbz

Ph3PCH,0MeCl F‘h N
KHMDS, Toluene
0°C to r.t.
) then
Compound 47 114£/109, aq. HCI
(1 1 viv) 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:
\ CO,Et

Compound 81

(EtO),-
Compound 80

LIHMDS, THF

To a solution of triethyl 2—chloro-2—phophonoacetate (73ul, 0.34mmol,
1.05equiv) in anhydrous THF (1.5ml) at -78°C, was added dropwise of LIHMDS
(0.35ml, 0.35mmol, 1.1equiv, 1N solution in THF). The solution was stirred for 20
min before a solution of Compound 80 (192mg, 0.32mmol, 1equiv).in dry THF (1mi)



Exanple 90 MeHN Step 1: CF3 CF3 Conpound 75 -96 Conpound 75 was prepared
from Conpound 48 using a procedure simlar to the preparation of Conpound
66 from Conpound 48. Step 2: Conpound 75 o cl )~Z~ cl cl Et3N, CH2CI2 0O
CbzN CF3 Conmpound 76 To a solution of -gbe di astereoneric Conpound 75 (0. 10g,
0.16mmol, lequiv) in 2.0 of anhydrous CH2Cl 2 at OC was added Et 3N
(0.033m, 0.24nmml, 1.5equiv) and 4-chlorobutyrylchloride (0.017nt,

O L0l s kB e Sl LSS58 28 D PE S EAEPE G L ot e
?in?t g?gNtb’r‘;@aaquebaye?!umt ,?/admit/kaamrbwvthtﬁ‘tz(br i Trines, or@an&ﬁlagmemasl%‘l’ﬁﬁéyii e
(0. 150 Metsy, SHRTET BhB PRb Riatip SR I r ARG haR TR B0 Lo
CF3 ConpilicadelzoionratsgivetCompoiureb&pfladmgss(th)i2g, 0. 16mmol, lequiv) in

.1.0n of ?(ﬁg ydrous THE at RT was added NaH (60% di spersion in mneral oil,

0. 010g, §gw v). After 3 h, the reaction m xture was quenched
with saturat Ea aaplmnpn IGampoeuadt8 Hi(127nred. WitBmmelAcequis) gl (hark

2808, e Sy RO edtAnl AP BB SFrie B 20ty 2Py tHéQS%

El ect rog@ﬂgﬁnt nated nVRGUYMe . Ehe crude product was retaken up mto EtO (3mi) and
treated with 10% Pd/C (40mg, 0.036mmotl, 0.2equiv) and hydrogenated overnight.
The cataiyst was fiitered off aind washed with MeOH. The filirate was concentrate
to give the crude residue which was purified on silica gel column to afford less polar
isomer Example 92a (14.2mg, 15%) Electrospray MS [M+1]"514.1; and more polar

isomer Example 92b (28.1mg, 30%), Electrospray MS [M+1]"514.1
Example 93

CFy
O CF;3
Step 1:

HOOC
cOmpound 80 M N

semicarbazide-HCl CozN—7 0

DIEA, CH,Cly
"~ Compound 82

Compound 80 (0.74g, 1.25mmol, 1equiv), was dissolved in t-BuOH (20m!l)
and 2-methyl-2-butadiene (7ml). To this solution was added a fresh solution of
NaCiO; (1.13g, 12.5mmol, 10equiv.) in 20% (v/w) aq. NaH,PO4 solution. The
reaction mixture was stired at RT for 2 h. It was then diluted with EtOAc (200ml)

~and the organic layer was separated, dried (Na,S0O,), filtered and concentrated to
give the crude Compound 82 which was used in the next reaction without further
purification.



Step 4: Exanpl es 90a and 90b were prepared from Conpound 77 using a simlar
procedure as for preparing Exanple 83 from Conpound 69, but purification
used chromatography on a Biotage instead of a Prep plate. A diastereoneric
m xture of Exanples 90a and 90b (26rrq, 329% was obt ai ned: |ess polar product
Exanple 90a (20ny, 25% El ectrospray Igg'[Mrl]' 572.1, nore pol ar product
Exanple 90b (14ny, 17% Electrospray MsS [M+l]+ 572.1. -97 Exanple 91 HNN
" N, NCE3 CF3 Step 1: S02 '-NEC Conpound 47 tBuOK, DVE, McOH Conpound 78
F3C T&tap<sl ution of Conpound 47 (1g, 1.73mml, |equiv) and tosyl nethyl

i socyani de (374ngy, 1.9mmol, 1.1equiv)H™Ny anhydrous et hyl ene gl ycol
dimethylether (11m) at-30 C, was addeg—&Hhyd ous MeOH (0. 15n) foll owed by
addition of potassiumtert-butoxide (426 —G. 8mmvl, 2.2equiv). After
stirring at -30C to 10C faor 7.k, the reacti I Xture s passed through
celite. The Ganpornshi2 “thorotrghl y washed with Et The filtrate was
concentrated and the resi WHIEAREEIHdr | fi ed CHRN-S1), | um to afford
the titled Conpound 78 (476ff;H286% . Step 2: -7 2NN i Conpound
78 NaN3, NH4Cl :O-\ .-NH Conmpound 79 DMF - Compound 83

To a solution of the diastereomeric Compound 82 (0.33g, 0.54mmol, 1equiv)
in 2 ml of anhydrous CH.Cl; at RT was sequentially added DIEA (0.11ml, 0.65mmol,
1.2equiv), DEC (0.21g, 1.1mmol, 2equiv), 3-hydroxy-1,2,3-benzotriazin-4(3H)-one
(0.18g, 1.1mmol, 2equiv), and semicarbazide hydrochloride {0.072g, 0.65mmol,
1.2equiv). After 3 h, the starting carboxylic acid was present by TLC [Hexane-
EtOAc 1:1(v/v)] and an additional amount of DIEA (0.11mL, 0.65mmol, 1.2equiv)
was added. After 2 days, the reaction mixture was quenched with saturated
NaHCOj; solution and diluted with EtOAc. The layers were separated and the
organic layer was washed once with water and brine, dried over Na,S0Qy, fiitered 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:

CF,
2M NaOH

Compound 83
CF3

Compound 84

A solution of Compound 83 (0.17g, 0.26mmol, ‘1équiv) in 8ml 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 HCl to pH6. The agueous solution was diluted with

-EtOAc and the layers were separated. The organic layer was washed once with
brine, dried over Na;S0;, filtered and concentrated to give a yellow oil (0.16g).
Purification by chromatography on a Biotage eluting with 3% MeOH/EtOAc gave
Compound 84 as a diastereomeric mixture (0.12g, 71%) Electrospray MS [M+1]"
649.2.



F3C A solution of Conpound 78 (125.7ng, 0.21mmol, lequiv) and NHACI
(68.3ng, 1/28mmol, 6equiv) and NaN3 (69.2ng, 1.06nmmol, 5equiv) in anhydrous
DMF (1.2ml) under N2 was heated at 115C overnight. The m xture was
concentrated, then acidified with HC _{#{, 10m) and extracted wi th EtOAc
(15mL x 3). The conbi ned organi c solvent was dried over Na2SO4, filtered
and evaporated in vacuum The residue was purified on a silica gel colum
to affor;g g_gnpound 79 (67ngy, 509% . -98 Step 3: A solution of Conpound 79
(65mg, 6 |, 1 equiv) in EtOH (1.5m) was treated with 10% Pd-C
(107mg, O. 1mieks pblarqproduchBstaiple O3al arck keote gyodan Brodiuitt Exaniisier98d |,

o2t V8 24 MG E e ot By et e R BB,
in vacuumr@raisirmmrrmsceldme/qunprepamig bk ami pliesa’? 9@ Bnd d1AmiromoC efrfpedind
o ingttp faeh uené“@?BF%%%%geﬁﬁgﬁ%&ﬁWé?p%?ﬁe??’ Sep
THE/ 10% aq. Ed#ctrqspray MS IMFIE 5 thagoubaasple@Ba.yi el d) .was prepared by
3" sep 2 ﬁﬁﬁﬁ‘%@“ﬁ@*%ﬁﬁﬁ“ﬁ? oS, T aer . o oTPoune
/0 '

\

MeMgBr, THF Compound 85

Compound 80

To a solution of Compound 80 (550mg, 0.98mmol, 1equiv) in anhydrous
THF (6mi) at -10°C, was added dropwise CH3MgBr (1.24ml, 3.7mmol, 4equiv, 3.0M
solution in Et20). The solution was stirred at -10°C to 10°C for 30 min. Aqueous
work-up gave the crude product which was purified on silica gel column to afford
Compound 85 (236mg, 42%).

Step 2:

Cbz

\ o)
0

. (COCI),, DMSO
Compound 86
Compound 85 i —
CH,Cly, Et;N CF3
FiC

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, (1ml) was cannulated in. It was stirred at -78°C



Conpound 81 F3C To a solution of triethyl 2-chloro-2-phophonoacetate (73,
0. 34mmol, 1.05equiv) in anhydrous THE (1.5nml) at -78C, was added dropw se of
LiHVDS (0.35nl, 0.35mmol, 1.lequiv, 1 N solution in THF). The sol ution was
stirred for 20 mn before a solution of Conpound 80 (192ng, 0.32mmol,
lequiv).in dry THE (1n) -99 was canmiPdted in. It was stirred at -78C for 2
h then quenched with saturated NH4CI aqueous solution, and extracted with
Et 20. The organic | ayer was dried over MSO, filtered and concentrated to
gi ve t Her tih,deerp E6MNI¢0. 3R ch, Aasmply 7iekquiad was addéd deopeisec dftanstirdngiate

Conpoun 79, _Ste : ' f ]

0. 1ot 5 et - e Rootierhett A Bty eh Rneg BB AS iidmicd (B
6equi v)RT.I tt wassqeenched withr ssdutated iNH 4G mrqueonsaaiutinrg dndnexteaniedwitfhe crude
pr oduc r | 3 t ' 0 (g?l,pe%rg

0. 036mt%llli\€ﬁ|6. gé%t%#@n’&%ﬁ#%géﬁgt e ’o"@@s%’wﬂ’t?%ﬁ%ﬁé& ég?%é}iﬁsﬁgév’\gg ITtered
of f andhéesrdaipwiduct Mytigh Wae pliified bysilicasge asdemnrtatgive Caanpovodidfe crude
resi du 1)8@,'1,1@ purified on silica gel colum to afford tess polar isoner
Exanpl g a (?W@rrg 15% , Electrospray M5 [ Mt1l]'514.1; and nore pol ar

i soner HeBBHl e 92b (28. 1ny, 30%, Electrospray M5 [M+1]'514.1 Exanple 93 C

F3 St 1: [t5 \ ' | I8/, HOOC
Compound. 80 (0 T g B B e Bl 581 ) and

2- net hyld/-(Bftesnierand tha mixtpge hidrooesptrd everiahtiadddz Aale@dh sol ution of
NaCl02 ghodglerel 2ThamRitalyd1004s ikered &Ff dRHOVAENEd @dth NNeORPOfhé éilttiteaas The

ti 1 Xt ' d,at RT for.2 h. |t ) th diluted with EtOA
(200m Fonartraee B the RiAe regiue Bhichvias PudfiEd s FUGSER) CSRMA | ed and
concentaffataidss polagiisemieh Examgk Boan{dimg, 32%)hEidttrospraskib [M&1]ﬁg¢7ﬂeki
reacti qpgWhbROHEI A ExBIE L A {Ping 289 SERRtDspray MS [M+1]* 474.1

Example 85

CFs

CF4

To a solution of Example 94a (16mg, 0.033mmol, 1equiv) in anhydrous EtOH
(1ml) was added hydroxylamine hydrochloride salt (18mg, 0.26mmeol, 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 Efzo,
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

Example 96
H

|
=N

CF,

HN
i CF4

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.



Compound 82 EDC, HOOBt sem carbazide-HCI DIEA, CH2Cl2 To a solution of the
di ast ereoneri ¢ Conpound 82 (0.33g, 0.54mmol, lequiv) in 2 m of anhydrous
CH2Cl 2 at RT was sequentially added D EA (0.11m, 0.65mml, 1.2equiv), DEC
(0.21g, 1.1nmmol, 2equiv), 3-hydroxy- 1,5 - benzotriazin-4(3H)-one (0. 18g,
|, 1 mol, 2equiv), and semni carbazi de hy P8chl ori de (0.072g, 0.65mmol,
1. 2equiv). After 3 h, the starting carboxylic acid was present by TLC
[ Hexane- Et OAc 1:1(v/v)] and an additional anpunt of DI EA (0.11nmL, 0.65mmol,
1.2equiv) was added. After 2 days, tEXameBl@9%bn nixture was quenched with
saturated NaHCG3 sol ution and diluted\w Y Et OAc. The | ayers were separated
and the organic | ayer was washed WiN h watey and brine, dried over
Na2SO4, filtered and concentrated to o ve an Qrange oil. Purification by
chromat ography on a Biotage elutipg wilh thg | vent gradi ent 50%

8. 2% NeOH Et OAc gave Conpound 83
as a diastereoneric mxture (0. 1§ Bay M5 [ Mtl]' 667.07.
Step 3: Conmpound 83 2M NaCH A sol ompound 83 (0.17g, 0.26mmmol,
| equi v) d.n q(rfL of . 2. OM NaCH solution was heated to reflux. After 15 h, the
m xture | lowed to cool to RT and was Eeutrallzed wth 1.OM HCl to pHG6.
The aqueous solution was diluted with Et &% and t he | ayers were separated.
The organic | ayer was washed once with bF’h ., drted over Na2SO4, filtered
and concentrated to give a yellow oil (0. 16¢. rification by
chromat ography on a Biotage eluting with 3% (EHOA\C gave Conpound 84 as
a diastereoneric mxture (0. 129 71 9% Electrospray Mo [ M1]' _649.2. -101
Step 4: Less pol er[n% gdgg} QE!Q(BaLlan m)re poi ar °pMBaLRY 8Exanpl e 93b
(32ny and 44ny, I for I soners apr epared from Conpound 84
using a"simlar procedure as 2y B"eﬁﬂarl ng lI“es 79a and 79b from
Conmpound 65, but purificati ofHfised chromfga:ography on a Bi ot age i nstead of a

I[DR/EE] El gag 3 foggtsr ﬁﬂaéf %@M[vm H}ﬁ;]@ %ﬂl %F%frﬁm@, FZéac?’uellv) in an %/tdrrossm ay Mo
THF (6ml) at -78°C, was added dropwise BuLi (0.73ml, 1.24mmol, 3equiv, 1.7N
solution in pentane). The solution was stirred at -10°C bath until the orange color
faded away. It was cooled to -78°C again, and a solution of Compound 47{240mg,
0.41mmol, 1equiv) in dry THF (1ml} was cannulated in. it was stirred at —-78°C for
1.5 h then was quenched with saturated NH4Cl aqueous solution and extracted with
Et;0. The organic layer was dried over MgSQ,, 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%).

PdlC EtOH
Compound 87

Step 2:

FaC  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%).



Step 1: OH Conmpound 80 CF3 F3C To a solution of Conpound 80 (550ng,
0.98mmol, lequiv) in anhydrous THE (6ml) at -10C, was added dropw se. CH3MyBr
(1.24nrl, 3.7mml, 4equiv, 3.0OM solution in Et20) . The solution was stirred
at -10C to 10C for 30 m n. Aqueous V\_/qgla-_up gave the crude product which was
purified on silica gel colum to affor Conpound 85 (236ngy, 42% . Step 2:
(COC2, DMSO Compound 85 CH2Cl 2, Et 3N Conpound 86 CF3 F3C To a sol ution of
DVBO (0,11, 1.55mmol, 4equiv) in anhydrous CH2Cl 2 (5nl) at -78C, was added
dr opwi sdepd) yl chloride (0.067mL, 0.78mmmol, 2equiv). The solution was :
.stirred for 15 mn before a solution of nd §5 (@36ny, 0.387mmol,
lequiv) in dry CH2CI2 (I m) was cannul at yn. s stirred at -78C O
MeMyBr, THE Conpound 85 -102 for 1 h, then E\3N $B7l, 2.71 mol, 7equi v)
was added dropw se. After stirring at -78C\ or 30 mn, the cooling bath was
renoved and the reaction was hghQhFtCiup to__RT. It was quenched with
saturated NHAC cRaMSfuka g3l uttom—and-extragted with CH2CQ 2. The organic

| ayer was dried over MgSO4, fnddsy edrand cof
product, which was purified by silica gel
(140mg, 60% . Step 3: To a solution of pgeound 86 (1.0equiv) in EtOH (3ml)
was added 10% Pd/C (0. 4equiv) and the m xture hydraqgenated overnight in a
H2 bal | oon EXafsplm8ra.(97eacat%) yas Reepared usindisipiiar arecedyBas Wi h MeoH.
The filg¥4hp1e'as ush) COMPSLRE o Bl 8cé B ESarfBid 844 dEeithisphayqves puri fi ed
on silica colum to ‘affordless polar isomer Exanple 94a (24ng, 22%,

El ectré@lﬁﬂgﬁoﬁs [ MF1] +474.1; and nore pol ar isonmer Exanple 94b (32ny, 29%,

El ectr Gtppaly M5 [ MH1] + 474.1
=, OH
OH

N
0O ) .
Example 88h HoNOHHCH
o NaOAc, EtOH CF,4 Example 97b
’ F3C

- 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 Example 99

: 7 N
PhiiN PhHN =N
gy O
N 7N N N
o - 9 2
FaC Example 98 FsC Example 99

To Example 13 (340mg, 0.76mmol) in 1ml toluene was added Pd;(dba);
(27.8 mg, 0.03mmol), BINAP (37.8 mg, 0.06mmol), 2-bromopyridine (73yul,
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»SO,4 and concentrated. HPLC separation give Example 98,
Electrospray MS M+1]* 524.1; and Example 98, Electrospray MS [M+1]" 601.1.



Example 95 OH CF3 To a solution of Exanple 94a (16ng, 0.033mmol, lequiv) in
anhydrous EtOH (1 m) was added hydroxyl am ne hydrochl oride salt (18ng,
0.26mmol, 7.7equiv), and NaQAc (5ng, 0.061 mmol, 1.8equiv). The reaction

m xture was stirred at RT overnight, then concentrated to dryness. The

resi due was retaken up with Et20, and washed with saturated NaHCO3 aqueous
solution. The organic |layers were dried over MgSO4, filtered and
concentrated in vacuum The crude groduct ia purified on silica gel colum
to afford Exanple 95 (12ng, 74%, y [ MF1] ' 489.1 Exanple 96
OH | CF3 Exanple 96 (13ng, 50% wa§ §ed by simlar procedure as for
Exanple 95 but using Exanple 94b iR wVace-gf Exanpl e 94a. El ectrospray M

[ M1] + 489.1. -103 Exanple 97 COH CF3 Sté‘h___;‘k Conpound 47 1) -;~COEt ,tBulLi

2) HCl 10% aq. THE CF Conpound 87 ‘i iTo a solution of ethyl vinylether

(0.5m), 4.83mmol, 12equiv) in anhydrus-cfiHE (6m ) at -78C, was added
dropwi se tBuLi (0.73m, 1.24mml, 3eguiv, 1.7N solution in pentane). The
sol ution was sti rred at -10C bath Ttil the orange col or. faded away. It was

oo e T g i (e sy
hqt hen %& H@%‘H’é NG 'f'lpl%ﬁ’ Bfg%é'ﬁ”}w&ﬂ'%uét%g%%fﬁl{;ﬂm%ﬁ éégqact ed vm t h

Et 20. The organic layer was dried Bxampi@g30Q4, filtered and concentrated to
gi ve the PhHN— '

k NH CN
N
o NN

bCFa

F4C
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
PH‘i 0
N &
@] H
—b’CF:;
F.C
Step 1:
Cbz 0
Ph. N o~
N
O
1) Cl;CONGO
Compound 86 ——W-—0u-
2) KoCOs CF3
MeOH Compound 88
FsC

To Compound 85 (429mg, 0.704mmol) in CH.Cl, (3.5mi) at 0°C was added
- ClzCONCO (100mi, 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
H2O (1ml). K2COj3( 1.0g) was added and the suspension was stirred for 14 h. The
mixture was then diluted with 3mi of water, concentrated to remove MeOH. The
residue was extracted with EtOAc (10mi x 3). The combined organic layers were



crude product, which was retaken up into THE (6nml) and treated with 10% HC
aqueous solution (0.8nml). It was stirred at RT overnight. Al kaline aqueous
wor k-up gave the crude product which was purified on silica gel colum to
af ford Conmpound 87 (100ng, 399%. Steﬁ£§ Compound 87 Pd/ C, EtOH F3C Chz

Ph\ O OH O Conpound 88a F3C F3 Conpol 88b Conpound 88a and Conpound 88b
were prepared using a simlar procedure as for Exanples 94a and 94b using

Compound 87 instead of ound 86. Separation by chiral HPLC col um
af f or de@prw@nyammaadaaaqse ggroumv@ shaR¢iltmpeleniugeto@eengrodusty . Ph HN , O
OH O - égfll'lp%t?fpd% 4§g 38a HZNOHHCI NaQAc, EtOH F3C Exanple 97a
(9. 7rrg was prepa us ‘'ng simlar procedure as for Exanple 95 using
Compou i in place of Exanpl e 94a. E ectrospray M5 |[Mt1l]'505.1 Step 4:
Exarrple 88b H2NOHHCI NaOQAc, Et CH Exarrple (10 7nmg, 1009 was prepared
using simlar procedure as for 3 &

PhI{OAC)2 \O ﬁ 0

Rh(OAC)2

Compound 88 Mg2 CF,
F3C Compound 89

To Compound 88 (290mg, 0.446mmol) in CH2Cl; (3ml) was added
PhI{OAC)2 (131mg, 0.625mmol), Rh2(OAc)s (12.9mg, 0.022mmal) and MgO
(26.4mg, 1.0mmol). The suspension was heated at 40°C for 16 h then cooled to
23°C. Celite (0.5g) was added and the suspension was stirred for 5 min. The
mixture was filtered and washed with EtOAC. The combined filtrate was
concentrated and purified by chromatography on silica gei to give Compound 89
(60mg, 31%).

Step 3:

Compound 89 transferred to a Parr shaker using 5m! 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
@]

A

HN” NH  CFy

N Y o
7, O

Ph CFa
Step 1:
CO,CH; CF,4
(OEt),P{O)CHCO,CH;
Compound 3 CbzhN o O CF
NeH, THF °
’ Compound 90

To a mixture of methy! diethylphosphonoacetate (9.5mi, 51.77mmol, 3equiv)
in dry THF (100ml) at 0°C under N, was added NaM (60% in mineral oil, 1.24g,
51.77mti, 3equiv.). After being stirred at 0°C for 15 min, a solution of Compound 3
(10g, 17.26mmol, tequiv) 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



Exanpl e 95 usi ng Conmpound 88b in place of Exanple 94a. Electrospray M

[ MF1] ' 505. 1 Exanple 98 and Exanple 99 N CF3 F3C Exanpl e 98 F3C Exanple 99 To
Exanple 13 (340ng, 0.76mmol) in 1 m toluene was added Pd2(dba)3 (27.8 ngy,
0.03nmmol ), BINAP (37.8 ng, 0.06mmol), 2-bronopyridine (73, 0.76mol) and
NaQx Bu (102ng, 1.065mmmol). The m xture-MHs concentrated in vacuo and the
flask filled with N2. The process was repeated once. The dark-brown

sol ution was heated at 90C for 16h. It was cooled to 23C and quenched with
2ml  pH7(10OhhiRIThelindxtan wiastaxturtedwithdetGaAe {§00ml EBPAThé Hamibined Jargdiie
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PhHN- -~ SigR ZN F3C Exanpl e 101 was prepared using a simlar procedure to

Exanpl e 98, using 2-chl oro-3-cyanopyridine in pl ge€2@Hs CFsbr onopyri di ne.

El ectrospray M5 [Mr1l]' 549.1. fgsampl e 102 PHIN ¥-3C 1. Conmpound 85
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
CF3

LIBH,
Compound 91 CbzHN-/ o

CF;

. Compound 92
To a solution of Compound 91 (8.8g, 14.73mmol, 1equiv.) in dry THF

(150mi) 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 NaHCO; (50ml). The reaction mixture was
extracted with EtOAc (3x100 ml). The combined organic layers were dried -
(Na;S0Q,), filtered and concentrated to give crude Compound 92 (8.2g),
Electrospray MS [M+1]" 570.1, which was used in the next reaction without further

purification.
Step 4:
Q
_ H CFs
TEMPO
Compound 92 CbzHN-/ o
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. NaHCO3 (150mi) 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 H20, 20.4ml, 14.4mmol, 1.0equiv.). The reaction mixture was stirred for
15 min at 0°C. The reaction was monitored by TLC in 1:2 EtOAc / hexane which
indicted presence of starting material. Additional NaOCi (2ml) was added to the



1) C 3CONCO 2) K2CO3 CF McOH 3 Conpound 88 C F 3 To Conpound 85 (429nyg,
0.704mmol ) in CH2CI 2 (3.5nl) at OC was added Cl 3CONCO (100m , 0.844mmol)
dropwi se. The solution was stirred at OC for 2 h. The solvent was then
renoved and the residue was dissolved in MeOH (4ml) and H2O (I M). K2CO3(
1.0g) was added and the suspension was-¥8&vrred for 14 h. The nmixture was
then diluted with 3nl of water, concentrated to renove MeOH. The residue
was extracted with EtOQAc (10m x 3). The conbi ned organic | ayers were 0 Chz
0 Ph N-rehdibd mikifrecamd ants stired] ford Somirs atio?@ sodghen itshas Quenthed wit

oo ( oy otthatEais O o TR ChE ERalSE R Byes i o laiied i ERIEY iy

was added). Phé coabifed bddanig, lagerséAsenedied Bha( (Mg3d,) fitetedand. 022mmol ) and

MO (26.4 . I The,.s ensi

cool ed t%o%t%tgl\?e(Bl_'qgi&)ewg%g&gﬁg?ﬁﬂﬁagﬂ@%g%gﬁﬁq&giﬂ%{ﬂréretrlg for 5
m n. Thewithout furthewparifichtiened and washed with Et OAC. The conbined filtrate
was conggrysated and purified by chromatography on silica gel to give
Oonpound—@;(. 60ng, 3199 . Step 3: Conpound 89 transfegged to a Parr shaker
using 5nl EtOH 10%°d-C (10% 60ng) was adde
hydr ogenat ed at 40psi overni ght.HMPAe reacich
concentrated. The €emipdued @& s Sseparated - usi
1:9 I PAlhexane to give two isoners, |ess

nd tQhk 3suspensi on was
A xt Wasfiltered and
Hpé' QBscol um eluted with

Compound 84

A mixture of Compound 93 (8g, 14.1mmol, 1.0equiv.) and HMPA (50m!) was
heated at 170°C for two h. The reaction mixture was cooled to 23°C and quenched
with water (50mi). The reaction mixture was extracted with Et;0 (150mi x 3). The
combined organic layers were dried over (MgSQy), 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:
CF4

1. BHz.SMEZ, HzOz, NaOH C
Compound 94 bzN-/..0 CF4

2. {COCl),, DMSO, Et3N

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 Siep6:
Compound 95 was converted toless polar isomer Example 103a,
Electrospray MS [M+1]" 502.1, andmore polar isomer Example 1 03b, Electrospray
MS [M+1}" 502.1, using the procedure similar to the preparation of Example 43a
and Example 44b from Compound 47.
25 Example 104

o
~NH
HN

0 CF;

HN
“e, O
Ph” ™~ CF3



pol ar isonmer Exanple 102a, Electrospray M5 [ M+l]' 517.1 and nore pol ar

i soner Exanple 102b, Electrospray Ms [ Mtl] " 517.1. Exanple 103 O Step 1:
Compound 3 (OEt) 2P( O CH2CO2CH3 CbzHN NaH, THF To a m xture of nethyl

di et hyl phosphonoacetate (9.5m , 51.77mml, 3equiv) in dry THE (100m ) at OC
under N2 was added NaH (60%in mineratr1@94, 1.24g, 51.77ml, 3equiv.). After
being stirred at OC for 15 mn, a solution of Conmpound 3 (10g, 17.26mol,

| equiv) in THE (250ml) was added. The m xture was warned to 23C and stirred
for 1 hSgmel1t hen quenched with saturated agq. NaHCG3 sol ution -107 (100m ).
The m xture was extracted w t hKHMGBCTHFLO0 3). The iic:mbi ned organic

| ayers were dried (MgSO4) and fil d. T r yle progutt was purified by
col uim chronat ogr peuad 'Bn—m—a?tgg—c?-ﬁ*—i- gﬁxéﬁﬂ.&en 1:1,

hexane: Et OAc) to afford the ~a0 ( Q89 R rectrospray Ms

[ MF1] ' 596.1. Step 2: Conpound 9 02, Hz ound 91 Conpound 91 was
prepared from Conpound 90 using t@gge, procedur si @ompound@6 preparati on of
Conmpound 44 from Conpound 42. The crude_ Conpound 91 was used |n the, next:
reaction wi t fMPosha6 was preparrd BrmM Sosppoundd g 4he pr grimidar To a

sol uti o te SrRIFAENEN 9 ComBBundB SACbmpEand 1. )EIeBrésyralHids [MEghl) was
added Li 5544' 0. 88% 26. SW , 1.8 equiv.) and the reaction m xture was
sti rred °8P- 0BT ABE QmPQU eaction mixture was cooled to OC over an ice
bat h angtgm@nched with saturated NaHCO3 (50m ). The reaction mixture was
extracted w 00 m). C i i G | r i.ed
(a0 . 11 bk od Hed finvered o it HitsOREpCE 2 Risie SO S Bibufire
El ect r odPAbysigy the- procesitoe simildti totheqseparation of Examples 43aendekbairoout
further cqpblihePs. Ghe mixiie’bf two isomers was separated on HPLC “ChiralPak AD
column” using (5:95, IPA:hexane) to afford pure less polar isomer Example 104a,
Electrospray MS [M+1]” 502.1 and more polar isomer Example 104b, Eiectrospray
MS [M+1]" 502.1.

Example 105

HN
HN, CF4
Ph” Y CF3
Example 105 was prepared from Compound 54 using the procedure similar
to the preparation of Compound 62 from Compound 54, but using CHaNH; (2M in

THF) in place of ammonia_(0.5M in 1,4-dioxane). Electrospray MS [M+1]". 504.1.
Exampie 106a and Example 106b

HO Y=g CF; HO  *=~o  CF,
HN o HN o
PR e CF, ph’ CF3
Example 106a Example106b
Step1:
— 1. 7 OEt
t-Buli, THF o
2.05, CH,Cl, HOJOEt CFg
then Me,S o
: 3. Pd(OH),, H, e CF3
Compound 47 ———M—

Compound 97



TEMPO Conpound 92 NaOCl CF3 Conpound 93 To a solution of Conpound 92 (8. 2g,
14. 4ol , 1.Cequiv.) in EtOQAc (150m ) at OC was added saTurated agq. NaHCO3
(150m ) and the reaction m xture was stirred for 10 mn at OC. NaBr (1.5g,
14. 4mol, 0.01 equiv.) was added to the reaction mxture, followed by TEMPO
(0. 0225g, 0.144mmol, 0.1 equiv), and bHdb@eh (5.25%in H2O, 20.4nd,

14. 4mol, 1.Cequiv.). The reactiron m xture was stirred for 15 mn at OC.

The reaction was nonitored by TLC in 1:2 EtOAc / hexane which indicted
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d 95 Conpound 95 was pre f
ot ocedu Uit Bzio PUE GAPR RIS atGHEg (817 Mt ARtREGWES @ddediansting 45
El ect r oshikfiteMias 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 coloress 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;OH (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 (viv)] 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

HN
HO, o CF,

HN 0.
Ph” " CF3
To a solution of cyclopropylamine (17yl, 0.20mmol) in toluene (1ml) at RT
under Nz, Al(CHa);3(0.1ml, 0.20mmol, 2.0M in toluene) was added. The mixture was
allowed to stir at RT for 20 min. and a solution of Compound 97 (20mg,

0.040mmol) in toluene (1ml) was added. The mixture was heated at 60°C overnight
and was cooled to RT. EtOAc was added and the mixture was quenched with



[ MF1]* 566.1. 20 Step 6: Conpound 95 was converted tol ess polar isoner
Exanpl e 103a, Electrospray Ms [ Mtl]* 502.1, andnore polar isonmer Exanple
103b, Electrospray WM [M+1l]* 502.1, using the procedure simlar to the
preparation of Exanple 43a and Exanpl_ 144b from Conpound 47. 25 Exanple 104
O y-NHHN OCF3 CF3 -109 Step 1: KHWDS, THF Conpound 1 -78 C O vuu'd F3C
o' Br "~ CF3 CF3 Conpound 96 Cbnpound 96 was prepared from Conpound |
using the . p dure simlar to the preparation of Conpound 3 from ound
e 'Spi

1. El ect5add PRES SStU spdiyp dararal '%r{B?ﬁﬂ?d’eI%’er%t%Baéateé(ﬁﬂS’o

was cgnwae%@sltlg @'Wh%(bbtfr@ctéﬁ \Em?mmc]@@@nﬂ&dz Exiﬁ@b@mg%déo rngiat .

procedure_ sim es 43a an oun

D O The et dtebiMode! SaleRB . SOlehts el frmpred BRrvieand RBTT

léfl ng (Ebﬁéolumﬂ%ws mexfme%raghthégavmb-ﬁimﬁl gsis(wo)] gavgxﬂxmhl preigggl(em@éla
ect r 0Py ' .1 an ’ F_J.S0ner anpl e :

El ectro?ﬁ’gyasﬁ%kfwﬂéﬁ%]%'g%?.‘;ﬁos ﬁﬂ?’é‘”ﬁ*‘o@- "H2N . .1Zz0 CF3 CF3 Exanpl e

105 was prepared from Conpound 54 lb'sdanqpteh‘eoa)rocedure simlar to the

preparation of Conmpound 62 from Conp@Fgd 54, but using CH3NH2 (2Min THF)

in place of amonia-(0.5Min 1, 4- d|o ane) El ectrospray M5 [ M+l] +. 504. 1.
Exanpl e 106a and Exanpl e 106b HN

28,

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-triffucroethylamine in place of cyclopropylarmine. Electrospray MS
[M+11" 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 CF;
Ph

1

fNH CF,

ZQ

Step 1:

NH,NHBoc, CDI

o
=2
-0
O
T
w

- NH
THF CFs

Example 13

HN e Compound 98
NHNHBoc
To a solution of diamine Example 13 (150mg, 0.336mmol, 1equiv) in
anhydrous THF (5ml) at 0°C was added tert-butylcarbazine (44.4mg, 0.336mmol,
1equiv) followed by CDI (65.4mg, 0.404mmol, 1.2equiv). The reaction mixture was
warmed to RT and stirred for 2 h. The reaction mixture was then concentrated and
purified on a biotage (5:95 MeOH/EtOAc) to give Compound 98 (170mg, 84%),
Electrospray MS [M+1]" 605.3.



H2N H2ZN HO. A---_ CF HO CF 3 0 3 CF3 Exanple 106a Stepl: 1. 'Oet t-BuLi, THE
0 2. 03, CH2Cl2 HO -OEt CF3 then Me2S HN 3. Pd(OH)2, H2 Conpound 47 F3
Compound 97 -110 To a solution of et hyI vinyl ether (2.51 m, 26.1 mmol) in
THE (50m ) at -78C wunder N2, f-BulLi 11. 2mol , 1. 7Min pent ane) was
added. The mixture was warmed to OC “stirred until the color of the
solution turned pale yellow The mxture was then re-cooled at -78C and a
sol ution of Conpound 47(2.16g, 3.73mmol) in THE (20nl) was added. The

m xtur eSigR2:stirred at -78C for 1 h before quenched with saturated NaHCO3
solution. Water and Et20. were added to the En'xture Layers were separated
and the aqueous | ayer was extracted with Et 22~280MI3x 2). The conbi ned
organic layers were dried (K2C03, Na2SO4fhapd f pred. Sol vents were

removed in vacuumto givesgudlsaed as |‘\g_YV The al cohol was
di ssol ved i nCairp6Lad 620m)—and-o0zone- was |bu edCFhr ough the solution at

-78C wuntil pale blue color persisted. ( 2S (2. 7mL, 37.3mvol) was added
and the mxture was warnmed to RT. Sol verHrs re remawgsbund $8acuum and
purification by colum chromatography [CHZﬁg gave an ester as colorless
oil. The ester was dissolved in EtOH (20m a catal ytic anmount of

Pd(OH) 2 (20% o= salution bf Gasmpodaedss (F‘rmmgxmeamsl Sh&i{ﬁ\ﬂ) inmarhyBesus
i ooSeai B Pl QAT Ao AT T T, S 220 = P o
Separ at2. ﬁmn'myolcooeqmvohr'ftblwiaagtlapmnx[UIemEewEerd to RT Bnd styriecyforel 8donpound
97 as opho Felaﬁc?@g%%du% ﬁQs%fueﬁ%ﬁBB%% . RS I\%‘F?é@lg. Y?ﬁbn’nﬂ SABSr4d4881) and
ammoni a was’ bubbl e

with EtOAc (2 x 150mi). 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 (5mi} was added formaimidine acetate (165mg, 1.6mmol, 5equiv) and the

reaction mixture was stirred at RT for 30 min. HOAc (0.091mi, 1.6mmol, 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 100mi). The organic layer was dried {Na;S0,), 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

o O
HN,, HN oY
. CFj
1y O -0
CF
Example 110a Example 110b
Step 1:
: Cbz
P, N
: v
N\ NSOtBu
tBUSONH Q.:
Compound 47 ! 2 \
Ti(iPrO)4 0

CH,Cl, CF;
Compound 100

CFj



t hrough the solution for 30 mn. The m xture was stirred at RT overni ght and

sol vents were renoved in vacuumto give a yellow oil. Separation by HPLC

using Chiralcel OD [hexane-isopropanol, 9:1 (v/v.)] gave the |ess polar

maj or isomer Exanple 106a (15%overall) as white foam. El ectrospray M

[ MF1] ' =491.1. Continuous elution wth-##8e same sol vent system gave the nore

pol ar m nor isonmer Exanple 106b (10% overall) as white foam El ectrospray

M5 [ M+1] ' =491. 1. Exanple 107 CF3 To a sol ution of cyclopropylamne (171,

0. 20mml ) in U%h‘?eé‘?r&éedﬁré shhil&to Eﬂﬁ'ﬁfplé\'lin g,(p Shibdund d?%@@mm' 2. OM
he alloned tQ s

I n toluene) was m Xt ure_was tir at RT for 20 m n.
and a sof@iyasiedio Oyﬂlqu@tﬂﬁn'm'oeoﬁomyn 1006l uene (1 M) was
added. TR@gg®xture was heat ed at 60C overnight and was cooled to RT. EtQOAc
was added and the m xture was quec;&hed with -111 sgfurated potassi um sodi um

tartarate solution. The layers wase| q&@.@t@uand B —aqueais, | ayer was
extracted with EtOAc (100m x 2). Me nbi ned or gah ayers were dried
(MgS™) and filtered. Sol ‘-@fwer‘@ in vacu\u%p&m fication by
col um chr omacgaf,3RRY 16 €xane-Ft CAE®  2: 1 (VI'v) F gave Exanpl-€ 107 (11 ng,
56% as col orl ess 0|I El ety osp ¢ryk1] +=531Cxaupte, 108 HN CF3  J CF3

Exanpl e 108a and Exanpl e_ZQgegwer e pared from Conpoynd 97 using the

procedure simlar to the preparationr of cwpsimde1cia’ om Eempaad oy but
using 2,2,2-trifluoroethylamne in ptce of cycl opropyFarni ne. El ectrospray

e LS STRolobilh & Biodseis, Uikl b g@*?pﬁ%@%@gﬁx%lﬁ*ﬁé%“ Sep
1: rNO cwwerta:tst@dﬁpar@ldmgmmmm$ 10ha a

Step 3:
Cbz
Ph NHSOiBu
~y\:>L//—°°2M‘°'
. A come \0
Compound 101h
P Grubbs' cat CFa
Compound 102
CF3_

A 15ml pear-shaped flask was charged with Compound 101b (140mg,
0.193mmol, 1equiv) and CH.Cl. (1mi). 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 Et20 and washed with water. The organic.layer was dried over
MgS30y, 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



HN. o Conpound 98 NHNHBoc To a sol ution of diam ne Exanple 13 (150nyg,

0. 336mmol, lequiv) in anhydrous THE (5m ) at O0C was added

tert-butyl carbazine (44.4ng, 0.336mol, 1 equiv) followed by CD (65.4ny,
0.404mol, 1.2equiv). The reaction mxture was warnmed to RT and stirred for
2 h. The reaction m xture was then costtlehtrated and purified on a biotage
(5:95 MeOH Et OAc) to give Conpound 98 (170ng, 84%, Electrospray M5 [MH ]+
605.3. -112 Step 2: Conpound 98 0 Ph | ~/ 4M HCl / di oxaneH CF3 CF3 HNYO

Corpound 99 g EN;Q 0b &% )W@@ Adiddak é{r@:’éﬂur@ miEwy . lequiv)
I n anhydrous CHZCl 2 15n10% ?d ed a 4M sol utlon |n 1, 4- di oxane
(0. 7nm ; Compoynd1 01@0%&9 Spray, 19 xt ure was warmed to RT and

stirred for 18 h. The react ExE pétwﬁmmﬁgt@eﬁmth sat. aq. NaHCO3
] Engc (Z X 15Qwi)o_The organic |ayer was dried

(100m ) and extracte th
(Na2sSO4), filtered a centrated. The ciude} product Conmpound 99 was used
in the next reaction pyytgout further puri#fNeagfion. St 3: To a solution of
Conmpound 99 (160ny, O. |, |e&&fisi v) in aqhydy ous (5mM) was added
formai mi di ne acetate (j#65nmg, 1. 6aqol, 5equHN dth "eaction m xture was
stirred at RT for 30 77, HOAC 91 n , el v) was added and
the reaction m xtur S heat d™a §pCf h. T reacCFpn m xture was
then cooled to RT, p ed into EtOAca(ZOO ang (ilvmth water (3 X
100m ). The organi c | ayerBxaawledtiled (Na2SH4), Frer 3 *hd concentrated. The
crude ng je was purified on Glson (1:9 HZO’CHBCN) to give Exanple 109

(50ng El ectrosprac)é M5 [ 1] + 515. 3. Exanpl e 110a0and Exanpl e &10b 0,
~0 Exanpl e 110a HN—HN
Ph_ N— NHSOIBu Ph\D\_/ PhHN HN—{
m o
OH 2} (CI3CO)0
Compounds 105 Fi _DIEA_
101a and 101b 5 NaBH, 3)H,, 3)Hy, PAIC
4 separation
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 CH2Cl; (2ml). This pale orange solution was cooled to
-78°C, and then O3 was bubbled in. After the solution furned pale blue, the reaction
solution was stirred at -78°C for 10 min, then it was flushed with N2 to get rid of Oa.
The solvent was then removed carefully. The residue was dissolved in EtOH
followed by addition of NaBH4 (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). Afier stirring for 3 h, the solvent
was removed and the residue was redissolved in 3ml CH;Cl,, followed by the
addition of DIEA (178pl). The solution was cooled to 0°C, triphosgene (36mg) was

. added, and the reaction was allowed to warm fo RT and stirred for 3h. It was then
dituted with EtOAc, washed with 5%HCI, NaHCOj3 {aqg.) and brine. The organic
layers were dried with Na,SO,, filtered and concentrated. The crude product was
hydrogenated to give a mixture of Example 111a and 111b. The mixture was
separated using prep TLC (5% MeOH in CH.Cl,) to give Example 111a (less polar)
and Example 111b (more polar). Electrospray MS Example 111a [M+1]" 517.1;
Example 111a [M+1]" 517.1.



Step 1: Conpound 47 tBuSONH2 Tl (PrO4 CF3 Cbz Ph N O Exanple 110b v

~=NSQt Bu Conpound 100 CF3 CF3 -113 Using a procedure simlar to Exanple 11,
step 2, Conpound 47 was converted to the correspondi ng sul finim ne,
Compound 100. Step 2: Conmpound 100 Compound 10la CF3 CF3 Foll owi ng a
procedure simlar to Exanple 11, Step-8]5-Conpound 100 was converted to
sul fi nam de Conpounds 10la and 101 b. Step 3: tco2Me Conpound 101b G ubbs’
cat CF3 Conpound 102 CF3 A 15m pear-shaped flask was charged wi th Conpound
101b (140ng, 0.193mmol, 1 equiv) and kbl 421 ). To this pale yell ow
solution was added G ubbs' catalyst §13./7/nmg, 0.016 mol, 0.084 equiv), and
nmet hyl acrylate (2141, 0.232 nmmol, Ui V) . The resul ting reddi sh
solution was heated at 40 C overni ghf and quenched wi th nethyl sul f oxi de
(0.2m ). After stirring at RT for 5 it was diluted with Et20 and washed
with water. The organic-layer was drixd over MSO4, filtered, and
concentrated. The residue was purififed by sili@g colum to give Conpound
102 (100nmg, 66%).

CFa

To a solution of ethyl propiolate (83ul, 0.82mmol) in THF (2ml) at -78°C under

Nz, t-butyllithium (G.48mi, 0.82mmol, 1.7M in pentane) was added. The mixture was
stirred at -78°C for 10 min and a solution of Compound 47 (158mg, 0.27mmol) in
THF {1ml) was added. The mixture was stirred at —78°C for 1 h before quenching
with HOAG at -78°C. Water and EtOAc were added to the mixture. Layers were
separated and the aqueous layer was extracted with EtOAc (200mi x 2). The
combined organic layers were dried (MgSO,) and filtered. Solvents were removed
in vacuum and purification by column chromatography [hexanes-EtOAc, 4:1 (v/v)}
gave a colorless oil (112mg, 61%). The oil was dissolved in EtOH and catalytic
amount of palladium (10% on charcoal) was added. The mixture was shaken in a
Parr hydrogenator at 45 psi overnight. The mixture was filtered through a pad of
celite and solvents were removed in vacuum to give an ester as a colorless oil. The

. oil was dissolved in CH30H (10ml) and ammonia was bubbled through the solution
for 30 min. The mixture was stirred at RT overnight and solvents were removed in
vacuum. Purification by column chromatography [CH3OH-E1OAc, 1:9 (v/v)] gave
Example 112 as a colorless oil (54mg, 61%). Electrospray MS [M+1]'=519.1.

Examples 113a and 113b

s S48

Example 113a Exampie 113b
To a solution of Compound 51 (1 .97¢, 3.10mmol) in CH;Cl; (50ml) at -78°C,
DIBAL-H (9.3ml, 9.3mmol, 1.0M in foluene) was added. The mixture was stirred at
-78°C for 1 h before it was quenched with saturated potassium sodium tarirate
solution. The mixture was warmed to RT and water and EtOAc were added. Layers
were separated and the aqueous layer was extracted with EtOAc (200 ml x 2). The
combined organic layers were dried (MgSO,) and filtered. Solverits were removed




Step 4: A RBF was charged with Conmpound 102 (100ng, O0.128mmol, | equiv) in
EtOH (3m ), and Pd(OH)2 on carbon (90ngy, 0.128 mol, 1 equiv, 20%u). A

hydr ogen bal | oon was attached on the top and the m xture was hydrogenat ed
overni ght. The reaction m xture was carefully passed through a celited

funnel and the celite pad was washed flABroughly with MeOH The filtrate was
concentrated, then re-taken up into MeCH (2m ), treated wth HC (2nl, 4. OM
in 1,4-dioxane), stirred at RT for 2 h, then concentrated again, retaken up
agai n i rih yab@ griehtdlumn clkeaimdtographafhexanedStCivm a1t ()] §acethe atididheat ed

o S0 byt b BE%ER BRBBE R, o0y, 2nd, L1, resuled sl due s

El eoct rospray TV ltitatcatic .(1.62h 2.6 BimvitoI\NwWSeIditsabaidvin trizthylonthéacetatee 1100

i ect r oda0 AR Faielitic bbbt & pRisRERiebda it al3baP TrEBRMRvaRTRated |,

Exanpl e in aldealEdiubenapl 30°0Q oxedright. Sol@nip wiere semoyediio vacaua and isoRyminaBH4

é) HC - @rdmatddrafhy fitkahnd-ERDTR YA BavEtiaidhet o 1Ry, Sovk PaS caldrsPh H
oil. '

The alkene (891mg, 1.31mmol) was dissolved in CH,Cl, {20ml) and was
cooled at -78°C. O; was bubbled through the solution until a pale blue color
persisted in the solution. The mixture was purged with Nz until a colorless solution
was obtained. Methyt sulfide (1ml) was added and the mixture was warmed to RT.
Solvents were removed in vacuum and column chromatography [Hexanes-EtOAc,
5:1(v/v)j 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 (250mi x 2). The
combined organic layers were dried (MgSQ,) and filtered. Solvents were removed
in vacuum to give a crude acid as yellow oil. '

The crude acid was dissolved in CH,Cl; (10ml) at RT and diisopropylamine .
(0.22ml, 1.24mmol), followed by PyBOP (322mg, 0.62mmol) were added. The
mixture was stirred at RT for 20 min. before a solution of ammonia in dioxane (8ml,
4.12mmol) was added. The mixture was stirred at RT overnight before it was _
quenched with saturated NaHCQ; 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 (MgS0,) 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); (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 CH30OH and excess NaOCH; was
added. The mixture was heated at 60°C for 1 h before it was quenched with
saturated with saturated NH4ClI 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 (MgSQy) and filtered. Solvents were removed



CF3 CF3 CF3 Exanple 11la Exanple 111b CF3 An RBF was charged with a m xture
of Conpound 10l1a and 101b (180ng, O0.248mvol, 1.Cequiv) and CH2Cl 2 (2ndl).
This pal e orange solution was cooled to -78C, and then 03 was bubbled in.
After the solution turned pale blue, the reaction solution was stirred at
-78C for 10 mn, then it was flushed wttliF-N2 to get rid of 03. The sol vent
was then renoved carefully. The residue was dissolved in EtOH foll owed by
addition of NaBH4 (120nmg). The solution was stirred at RT for 12h. It was
quenchedigyddiight &%ﬂhﬂ%ﬁ%@ggg%%&@&@%r 23(e5))dve theRSs pdtar

10m ). The organic solution was W th b[l ne, dried"and concentrated to

give ColsesprExampleiiia (489.9% 4 ptepsoveesil) asswhite deam; (FHegwoskay My

fur IOfC i Ca#m@ﬂhg’f&ﬂrwﬂir%mmﬂoﬂ%hvmé $Hnss ebient sPsthatCha(@ e nivid cool ed
o )

o] 'owed by the addi.ti of 6, 4N inp dioxane). After stirring
for 3 h, PPRE o emalS Tahd@Bn A7 b Sfas orralas BrESs olea”l n°am
CH2Cl 2, E‘édmﬁpfhebMStMﬂéﬁlgis_iwn of DIEA (1780). The solution was cooled to
0C, triphosgene (36ng) was added, and the reaction was allowed to warmto

RT and stirred for 3h.. It was then . dilpyted wit t OAC, shed with 5%iCl ,

NaHOB (aq. ) Lhe bevASeserEogn impintandre o detbl A maderfornenduanafort e o

and concgitnedh@ehtion it Wil B8 diiekiated\By thdSeOSIGRENH B Ar® i\ hah 5%>etawz?e of

Exanpl e 111a and 1116. The m xture was  separated using pref_)| TL8 5% MeCOH i n
¢

CH2Cl 2) madgitodhecmipodiments deserdisedabarg withaut érpafting fiamihe imventivel ar) .

El ectros I + S : . +,017. 1. NHSO Bu
- 115 Exa%é)l 3 '1?ﬁgr@c?%&i’%ﬁu{rl%%ﬂo&?’%ﬁme 'E? %ﬁﬁ%ﬁ%‘i‘gﬁgﬁ%&%’ gfn?i%%’?”%ﬁ THE
(2ml) . gt emb&gim@nlerdeg‘cﬂbedtaﬂwby bhgI tshhwn‘id(e8 g t6&cler ﬁ'xcﬁﬂmmlqnslthﬁf\/bienwﬂhiln]'s ane)
was added. The m xture stirred at - or, 10 m n an olution o
ConpoundN7RIA2, SCEPe @ inveRtioR s (‘%“?‘Bﬁ% LMA‘%e gﬁi@é@.@ﬁ%ﬁ#&w'@gms
stirred g@hind®C for 1 h before quenching wth HOAc at -78C. Water and Et OAc
were added to the m xture. Layers were separated and the aqueous | ayer was
extracted with Et OAc (200nl x 2). The conbined organic |ayers were dried
(MS™) and filtered. Solvents were renoved in vacuum and purification by

col um chr omat ogr aphy [ hexanes-Et QAc, 4:1 (v/v)]




gave a colorless oil (112ng, 61% . The oil was dissolved in EtOH and
catalytic anount of palladium (10% on charcoal) was added. The m xture was
shaken in a Parr hydrogenator at 45 psi overnight. The m xture was filtered
through a pad of celite and solvents were renoved in vacuumto give an

ester as a colorless oil. The oil was,gjssolved in CH3OH (1 On) and
amoni a was bubbl ed through the solutior™ for 30 mn. The m xture was
stirred at RT overnight and solxgnts were renoved in vacuum Purification
by col um chr omat ography [ CH3 , 1:9 (v/v)] gave Exanple 112 as a

colorless oil (54nmg, 61% . Electrospray M5 [ Mtl]' =519.1. Exanples 113a and
113b 0 CF3 Exanple 113a Exanple 113b To a solution of Conpound 51 (1.97q,
3.1 Omol) in CH2CI 2 (50m) at -78C, DIBAL-H (9.3ml, 9.3mpl, 1.OMin
t ol uene) S The, .m.xt rred at -78C for 1 h before it was
quenche tﬁggﬁ&o&n@e&d{g% [ﬂW&%? mtartrate solution. The m xture was
war ned to RT and water and Et OAc werg addgd.ﬁ#ayers were separated and the
aqueous | ayer was extracted y\n?\m Et QAC (304é X 2). The conbi ned organic
| ayers were dried (MySO4) |Itered So)/vents were renoved -116 in vacuum
and col um chr omat ogr aphg® t ézv)] gave the allylic al cohol
(1.69, 859% as colorless oil allyltc alc hol (1.69, 2.63mmovl) was
di ssolved in triethylort (30nl) and catal ytic anmount of propanoic
acid was added. The m xture d,g in a seal ed-tube at 130C overni ght.
Sol vents were renoved in vardu | um  chr omat ogr aphy [ hexane- Et 20,
5:1(v/v)] gave the al kene (891!23 50% as col orlﬁag oil. The al kene (891
S

ng, 1.31 nmol) was dissolved in CH2Ql 2 (20m ) and cooled at -78C. 03
was bubl@lf@dphmnmrgiutmbéy-aobephabie sant tHeraobwmerbinue color persisted in the

sol ution. u r. orless solu

obt i ned. Mgy EIAAN e oot aspdhdeniipalfien Brithd graiR st SEImet! (o R
Sol vent R"&eteroap\d@ i N vacuum and col uim chromat ogr aphy [ Hexanes- Et OAc,
5:1(v/v)] gave the al dehyde (800ng, 90% _as colorless oil. The al dehyde
(280nmg, 0.41 mol) was dissolved in is ene (2.4ml) and t- butyl al cohol
(7m) at RT. A solution of sodium R€414mg, 4.12mmol) in  sodium
di hydrogenphosphate (4nl, 20%w. in [y Was added. The m xture was
stirred at RT VI gorously for 2 h. Water &nd Et OAc were added. Layers were
separ at ed an'tiseOCaBptBO aBEd,- WNR ¥x t-NIC ORI 2 Wi arh NESOBR 'T)250m  x 2). The

when X' is -S0O-, -S0,-, -N(COR'?)- or -N(SO;R")-, then:

R" and R? are each independently selected from the group

consisting of H, C4-Cs alky!, hydroxy(C4-Caalkyl), C3-Cg cycloalkyl,
-CH,F, -CHF3 and -CF3; or R' and R?, together with the carbon atom to
which they are both attached, form a C3 to Cg alkylene ring; or
when X' is -O-, -S- or -=NR*-, then:
R' and R? are each independently selected from the group
consisting of H, C-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 Cs to Cs alkylene ring; or R* and
R?, together with the carbon atom to which they are both attached, form
a C=0 group;
R® is selected from the group consisting of H, C4-Ce alkyl, hydroxy(C+-Cs
alky!), C3-Cs cycloalkyl, -CH,F, -CHF; and -CF3;
each R® is independently selected from the group consisting of H, C4-Cg alkyl
and -OH;



conbi ned organic layers were dried (MgSO4) and filtered. Solvents were
renmoved in vacuumto give a crude acid as yellow oil. The crude acid was
dissolved in CH2C 2 (1 Orl) at RT and diisopropylamne (0.22m, 1.24mmmol),
foll owed by PyBOP (322ng, 0.62mvl) were added. The mxture was stirred at
RT for 20 mn. before a solution of anwia in dioxane (8m, 4.12mmol) was
added. The m xture was stirred at RT overni ght before it was quenched wth
saturated NaHCO3 sol ution. Water and Et OAc were added. Layers

separ at ed ancﬁﬂq’i*eR susdependertly spiscled framitbe arpum CEﬂmsngpjdrh@nsi CZ)CG The
combi ned,; Wganl c layers were dried (MySO4) and filtered. Solvents were
renoved 1'n" vacuumto give the crude amde as yellow oil. The crude am de
was di ssol vedhziis 1Gd34H (10rr1) and Pd(OH)2 (20% on carbon) was added. The
m xt ure was sﬁg drred under H2 (balloon) for 4 h. Solid was filtered through
a pad of cel iR e@B®& ﬁw@mhgnol@p%nq VRRISFRAVERIT 4hE GEOYR GENSISHNT 6 ude

am no- a&%ﬁq%e@ ow oil. The crude am no-am de was di ssolved in CH3CH and
excess 'added. The m xture was heated at 60C for | h before it
was quemdiesd, with saturated with saturated NH4CI solution. Water and Et OAc
wer e added. Layers were separated and the aqueous |ayer was extracted with
Et OAc (2501 x 2). MaHg Ol "ﬁed or gani ¢ Iayers were dried (MgSO™) and

[ hexane. &t Orc. o F“?Ff] M P LN R ORI, SRUTTOCHEETEREENY g,
ol uti on &Vf LauQFﬁSOWZ?af g‘a“?ﬁm”@?'”"'wm&"wiwwaﬁ a6 11
3. (26mg, 129 ?f‘f aO0abE I R IR U ENOTR I ehB s IR
[] +-515. 1 gcg@gmwmﬁgrmp JRRPR008 O RIMIEG. K9 @%.kylg{e 19 b

rmdlflcatlons an latio he |nven ciat
t hose skil | edR'D-héteraaty),t-QE(Q) ﬁg&)(@NR)eW G(FNGR hgRE 3r)bd’leﬁ

d bed ab f t
nder stood.  CHEPEL ore IERaF HehereyeAResaT ot s st BACHEN. rio %art cul ar
embodi ment s depsfiiuants RRRpRnaHly selebféaeﬁamhbcgregwonmh i FRPopg RMtat are

within the spirit and scope of the invention, as defined by the | anguage of
the foll ow ng CIR?3rrB. 118 alms 1. A corrpound havi ng the4forrm|a (r): 03

) ([);k rl*\

2 R37 R= R'2
=N N §"“m\"12 G ’”“3 = 1/ 17

Rl E ) ,§(‘R\Rﬂor

RZ? b Ng O
§—N/_>§(3 or
w2

R* and R® together are =0, =NOR'% or

R* and R®, together with the carbon atom to which they are both attached,
form a 4- to 8-membered heterocycloalkyl or heterocycloalkeny! ring containing 1 to
3 groups independently selected from X2, provided that at least one X2 is -NR*-,
-0O-, -8-, -8(0)- or -S0,-, the ring being optionally substituted with from 1to 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 cycloalky!,

further provided that, when one of R* and R® is -OH, then the other one of R*
and R® is not alky! or (R"®)-aryt;

R®, R® and R'° are each independently selected from the group consisting of
H, C,-Cs alkyl, C3-Cs cycloalkyl, -OR™, halogen, -CN, -NO3, -CF3, -CHF,, -CH,F,



or a pharmaceutically-acceptable salt thereof, wherein Art and Ar2 are each
I ndependently selected fromthe group consisting of Rl7-heteroaryl and i S
10 X1 is -0-, -S, -SO, -S2-, -NR34-, -N(COR12)- or -N(SO2R15)-; when X1
is -SO, -S02-, -N(COR12)- or -N(SO2R15)-, then: Rl and R2 are each
[ ndependent |y sel ected fromthe group 12{:jon5| sting of H Cil1-C6 al kyl,
hydr oxy( Cl- C3al kyl ), C3-C6 cycl oal kyl , CH2F, -CHF2 and -CF3; or R and Rz,

t th t f Gt
nggl kﬂ@%b?@ngﬁcﬁa \%ﬁ@hﬁ}mr&épﬁ’é%ég 6€?ery-c%§“éﬁbp Et@ﬂhgggand (I;era?e eacﬁ
| ndepende mﬂﬁﬁé&e@d R hﬁFéﬂ@ewawﬂebzRgﬁQNFt“c@]N@S'F&PkyI

hydr oxy( Cl- C3al k.J, é&l cycl O%AR\% CHF2 and -CE3; or Rl and Rz,
t oget herNR {shofzﬁi chIRSR at-S@eN ;ffh(a) .a(rRa eyl and (R Kaehetemanla C3 to
C6 al kyl d th th th b t to which th
ar eabo%/hetht ;ﬁﬁgﬁ #;%m a}y&gg%{i (cLﬁJ%‘e Igé[(yllm sel ecteega1E r 821 ?hgmgr gup ° =
consi sting OfRH ar@—R@Baﬁﬂ @i{{ld:h ifdeeAN¥hill séidcted] #Mllrbthe G? OHsiIRlghofIH,

-CH2F, -CHF2 and -CF3; eac I'S 1 ndependent |y sel ecte romthe group

consi st iGheCetlkyl, (C‘a‘rc@@yaldaykyl (EheCe)optloatkyCedihalRy!, iGHLGlemrybiamd Iy
sel ectegI Lromthe group consisting of Hand C1-C6 alkyl; n2 is 1to 4, R4
and R5 RFLF'88EH: Phdependent |y sel ected from the group consisting of

- (CR26R29 ) n,RGand"Re'f Qci):géﬂaek Wil the Wa@m $o thlcrpﬁ%y afebeth atfddhbd, -
-0 (C1-C6 al kyl), C3-C8 cycloalkyl)
- O ( Cl1- GorakidA \Od}nwbgtﬂdaaathwtpd or LmRasrated n@ﬁmgmnpnammmmsus

- o @Ry e rale S carb R g SLIRG g s opties B TepiRcea bya D O
hgtqe rOZ) yﬂblﬁé%léf(omfsl(e’fé@tﬁ?a‘fbd:ﬁtﬁé b@% éﬁ%r%t|étgwgbof i@?%ihh&lmr@ﬂﬂ) :

ycl oal kenyl optionally substituted by o

ngis 0, 1 or2;

R'? is C4-Cg alkyl, C3-Cjg cycloalkyl, -CF3 or -CH,CF3;

R'®is H, C4-Cs alkyl, C3-Cs cycloalkyl, (C3-Cs)cycloalkyl(C1-Ce)alkyl,
hydroxy(C2-Ce)alkyl or -P(O)(OH);

each R is a substituent on the aryl or heteroaryl ring to which it is attached,
and is independently selected from the group consisting of H, C4-Cg alkyl, C3-Cs
cycloalkyl, C4-Cg alkoxy, ~-OH, halogen, -CN, -NO;, -CF3, -CHF;, -CH,F, -OCF3,
-OCHF3, -OCH,F, -O-(C1-Cs alkyl), -O-(C3-Cs cycloalkyl), -COOR'?, -CONR?'R%,
-OC(0)NR?'R?, -OC(O)R", -NR?'R%, -NR?*'COR"? -NR?'CO,R",
-NR#*CONR?'R?, -NR?*'SO,R ' and -S(0),cR'%;

R?*! and R* are each independently selected from the group consisting of H,
C4-Cg 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 optionaily replaced by a hetercatom selected from the group
consisting of -O-, -S- and -NR%-;

R and R* are each independently selected from the group consisting of H
and C4-Cg alkyl; or

R? and R%, together with the carbon atom to which they are both attached,
form a C=0 or cyclopropyl group;

R? is H, -OH or C4-Cg alkyl;

28 and R% are each independently selected from the group consisting of H

and C+-C; alkyl;



substituents independently selected fromthe group consisting of R30 and
R31, xnmk24 F:e,7 "I /| Krln5 12 ~/ x? 2 RNDL ~,~of -NNR35 1-N X 12
R27 N ;F7 D24 F FP R12 X or ,\n" , ..%0 -N ~x3 or CR12 R4 and R5
together are =0 =NOR12; or R4 and R5, together with the carbon atomto
which they are both attached, forn1a_@ﬁ_to 8- menber ed heterocycl oal kyl or
het erocycl oal kenyl ring containing 1t 3 groups independently sel ected

from X2, pro ed that at st one X2 is
the ring bei #59 %ﬁaﬁw% DHpPEPYRNt %ﬁieﬁea'ﬁrqmttbe@rogamﬁgfeapgl*

nat - o e € R TGl PR AR RNl [0 )"’?@ﬂsa?@?.‘%?ofp i ek

and cyclooal kyl ; further provided that, when one of R4 and R5 is -CH, then

t he ot her one pf and R5 is ot al 9 R10 are
each i ndepen ; ?T‘gd%é‘b fgetber v t*f‘%éag%%mﬁ"g »%qqmﬁ‘ye‘yfareppotggptt@@ﬁgﬂ kyl ,
C3-C8 ¢ N2, -CF3, -CHF2, -CH2F, -120

) mchsymoch &%ﬂé&bﬁiﬁgwoﬁf&s - COORL2, - CONR2' R22

- OC( O NRR1R2R? a@d( Fﬁr@eadhﬁnlémtlymm@ﬂzmrﬁ the lgRo @) CONBatIRG 2f HN\R

21S02R15 - S02NR21R22, -S(O "6R15, (R 9); aryl and
(R19), EF’ECPIRéF;ﬁ‘y' R 12 is H Cl1-C6 al kyl or C3-C8 cycloal kyl; R13 and R 14

R it ve s L e e LS
het er oahydroxg(cz Ce)alkyl;

' R* is H, C4-Cg alkyl, C3-Cg cycloalkyl, (C3-Cg)cycloalkyl(C;-Ce)alkyl,
-P(Q)(OH),, allyl, hydroxy(C,-Ce)alkyl, (C1-Cs)alkoxy(C1-Ce)alkyl, -SO;R™ or
~(CH2)2-N(R'%)-S0,-R"®;

R is H, C4-Cs alkyl, C3-Cg cycloalkyl, (Cs-Cg)cycloalkyl{(C;-Ce)alkyl, -NO3,
-CN or OR'%;

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

X2 is =NR%®-, -0-, -S-, -8(0)-, -SO,-, -CHy-, -CF2- or -CR'?F-;

X3 is =NR*-, -N(CONR"™R")-, -N(CO,R"®)-, -N(SO2R"®)-, -N(COR")-,
-N(SO;NHR"®)-, -O-, -8-, -§(0)-, -SO;-, -CHy-, -CF5- or -CR"?F-;

nzis 1to 5; and

-S02-,

Nsis 1to 3;
or a diastereomer, enantiomer, sterecisomer, regiostereomer, rotomer,

tautomer or prodrug thereof.

2. The compound or salt according to claim 1, where X' is -O-.
3. The compound or salt according to claim 1, where Ar' and Ar® are each
R
g Re
70 .
4. The compound according to claim 1 wherein one of R* and R® is H and the

other is ~C(R®R?),;-G, wherein nqis 0, 1 or 2.



R13 and R14, together with the nitrogen atomto which they are both
attached, forma 4- to 7-nenbered saturated or unsaturated ring that is
optionally substituted wth -ORL2, where one of the carbon atons in the
ring is optionally replaced by a het eroatom sel ected fromthe group
consisting of -0-, -S and -NR34-; Biﬁ 0O, 1 or 2; RI5is Cl1-C6 al kyl,
C3-C8 cycl oal kyl, -CF3 or -CH2CF3; R1 S H C -C6 alkyl, C3-C8 cycloal kyl,

S a SUBVL { o CORPRHBL RSP rcapgmépkv S Gherehanabl snbnd Rpufacy
acgd I s 'd?ﬂ@lpi%%%‘i‘%@te&ﬂ%‘?ﬁ f@é‘h&gﬁh@{JPmRGW' %R@@‘)R"* CL- G5 al kyl ,

cycl oal ogen, - - CHF2,
- CH2F, O(D$NR F@C(Oaﬂltzpoo(omeﬂw wﬂéﬁcxo)eaﬁ ee{@zaoaﬁn oal kyl ),

e N R RS S B B 10 BT s

are each i ndepgndently sel ected 7romthe group conS| stl of H Cl-C6
al kyl, C3,C6 Ioalkfa and be%\) or r with the

ni trogerfRat‘b| 63 whi c tt c for[(t 0 7-nmenbered
saturated or g g hecr @Uorrslnthe ring is
optionally replace by\ﬁNhet er HI seI consi sting of
-0-, -S- and -NR34-; R23 and R2Dare eac m@epende |}y selected fromthe
group consQsting ¢f H and Cl-C6_al kyl; or R23 and 40 together with the
carbon ato ch they a pR?h attached forma C=0 or cycl opropyl
group; ?l 2 - O—| or kyl; R28 and R29 are each independently
selected fr §27g d&@g of H and Cl-C2 al kyl; -121 R30 and R31
are each i ently sele fromthe group consisting of H -OH Cl1-C6
al kyl, C3-C8 cyrctl oal kyl, (C3-C8)cycl oal kyl (C1-C6)al kyl and -C(O) NR13Rt 4; or
R30 and R31, together vm'th the carbon atomto which they are both attached,

form= =S, r 4i ndependent I y
sel ot og frorﬁe"&@"gﬁgﬁﬁaﬁéﬁ??‘?i%i‘ﬂ”@mam“@%ﬁiﬁ%m%%?“. S'H |Gl 08

al kyl, GIREE @yet“oam%c:(om% C4aNNR' ) GO 43H(CoiCe)alky!
hydroxy(&c‘?@:@ S¥loalky), -OC(O)R™, -OC(O)NRR™, -NR?SO,R™,
-SO,NR"™R"™, R'®-heteroaryi,

N N
/1( st ’ \E‘) ¥ lﬂo. ncsoRZDr
N /_/RZT

\-—’R12a

wherein X; is ~O-, -S-, -CHp- or -NR®-; and R®is —-C(O)OR" or
~C(O)N R"R™,

7.  The compound or salt according to claim 5, where R'? and R? are
independently selected from the group consisting of H and ~CHs; nszis 2 or 3; and

nsis 1 or 2.

8.  The compound or salt according to claim 6, wherein R'? and R% are H; n; is 2

or3; andngis1or?2.



R35 is H Ci1-C5 al kyl, C3-C8 cycloal kyl, (C3-C8)cycloal kyl (C, -C6) al kyl,
-P(O(OH) 2, allyl, hydroxy(C2-C6)al kyl, (Cl-C6)al koxy(CLl-C6)al kyl, -SO2R15
or -(CH2)2-N(R12)-S02-RtS; R36 is H, Cl1-C6 al kyl, C3-C8 cycl oal kyl,
(C3-C6) cycl oal kyl (C1-C6) al kyl, -NO2, -CN or OR12; R37 is 1 to 3
substituents independently sel ected fr?ﬁthe group consisting of H, Cl-C6
al kyl , -O—| Cl- C6 al koxy and hal ogen; Is 1 to 3; X2 is -NR35-, -0-, -S-,

RERTE T e e Rkt T T AR
'502' thEZarboflomab witibh ey aRShbth ditdched, foidla ﬁio'@nkrﬁ@er%d or a

di aster eoner, enant [ oner, ster eoi soner, regl OSt ereoner, rotoner, t aut oner
or pr odrhagemdwcmﬁlkyl r hEh@ochalhenybmng abntadniogridiond greups mdependentyr e X1

is -0-. 3. Th d | d Ar 2
cach R £ClaE AR mAraRted Bt A TSR O R AR O S S iairie s B °
and t he thetripgrbéing-dptidABRE QUBdtitated\WRA Sidin '13{0'@szstﬂtu@htsﬁndeé@ﬁdéﬁtl The

conmpound according to claim4 wherein one of and R5 is H and the ot her
i s sel ecyederted dramibe group censisting ohR>oand ﬂil3R14 -NR12C(O R14 -C( O
NR13R14, -OC(O) R14, -OC(O) NRL3R14, NR12C(O) OR13, -C(O OR13, -NR

12(C(O NR13R14), - NR 12SO2Rt 3, -SO02NR13R14, R19-heteroaryl, O R12-N-~ '"3
NH 1O R3Y - Thé Zonfpound &t simdad®otdingds didiln 9 Nvherd\the 418 &demBéred ring

is selected from the group consisting of:
R30

R30 0 R 0
ngN)l }l/xz R31 »‘/\

R35-N

’k Rm a)i"’ ) ng and %)\"\R“

wherein R¥ is H, C4-Cg alkyl, C5-Cg cycloalky), (C3-Ca)cycloaIkyl(C1-Ca)alkyl or
hydroxy(C+-Ce)alkyl; nsis 1, 2 or 3; X?is ~NR*-, -CHy-, -O- or-S-; R¥is H,
C+-Cs alkyl or C5-Cg cycloakyl; and R*' is H, -OH or C4-Cg alkyl.

11.  The compound or salt according to claim 9, where the 4- to 8-membered ring

is selected from the group consisting of:
O

Rao _Rass
(( \
??’ R31 / n
R35 and 7

J\IV

‘ 1

wherein R* is H, C-Cg alkyl or C5-C; cycloalkyl; R*'is H, -OH or C4-Cg alkyl;
each R* is independently selected from the group consisting of H, C4-Cq
alkyl, Cs-Cg cycloalkyl, (Cs-Cg)cycloalkyl(C1-Ce)alkyl and hydroxy(C+-Ce)alkyt;
ng and n; are independently 0-5, provided that the sum of n; and ny is 1-5.

12.  The compound or salt according to claim 10 wherein the 4- to 8-membered

ring is selected from the group consisting of



O, - 6. The conmpound or salt according to claiml wherein R4 is -NRL3R14
NR12C(O) R14, NR12C(O) OR13, -NR12(C(O NR13R14), -OH -O (Ct-Co6)al kyl,

-0 (C3-C8)cycl oal kyl, -OC(O R14, -0OC(O NRL13R14, NR12S02R13, -S02NR13R14,
R19- heteroaryl, 1 1 . RI20R12, . - R24R12-N12 2 2 ~~-N X -N - N~ N <X
-NXz J ~ -~ R asl1l2 ROR F27;/,(0 8277 0O 0 /Rz7 -N X R12 wherein X2 is -0-,
-S-, -CH2- or -NR 15_; and R5 is -C(OCR'13 or -C(ON RI3Rla 7. The
corrpound or sapht accordipg to claim5, where R12 and R27 are independently
sel ect ed from he group onsi stingQof H andd-CH3O N3 is 2 or 3; and n5is 1

or 2. 8. Th% ﬂund It aﬁﬁ |ng a| m erein R12 and R27 are
H n3is 2 and N5 i 1 or 123 eHRiorrp d or salt according
to claim1l, eln bon atomto which they

are both at‘aﬁ ed, - toﬂ8~f‘rrerrb rad, hest éa:,qc—?dboal kyl or
het er ocycl oal kenyl r| ng cont ai ni ng 1 to 3 groups independently

Jk 0

NH HN

0
"L)A\ bz?/|5~>)’ Yl CHS,"L,J‘-" and:nﬂ.

13.  The compound according to claim 11, wherein the 4- to 8-membered ring is

selected from the group consisting of

O 0 H 0O O H
N N
HN HN 0 NH NSO,CH, 7
NH
21 i , , ‘;?\ > , ~
0
NH 0O H o) g
o] 0
, and
14. The compound or salt according to claim 1, wherein the compound is selected

from the group consisting of:



selected from X2, provided that at least one X2 is -NR35-, -0-, -S-, -S(O-
or -S2-, the ring being optionally substituted with from1 to 6
substituents independently selected fromthe group consisting of R30 and
R31. 10. The conpound or salt according to claim9, where the 4- to
8-nmenbered ring is selected fromthe gsoup consisting of: 0 R3o0 0 R30 R3j)
O /X2 R31 "R31~ | 4Wand wherein R35 is“H, Cl1-C6 al kyl, C3-C8 cycl oal kyl,
(C3-C8) cycl oal kyl (C1-C6) al kyl or hydroxy(Cl-C6)alkyl; n5is 1, 2 or 3; X2
is -NR35-, -CH2-, -0- or -S-; R30is H Cl-C6 al kyl or C3-C8 cycl oal kyl ;
and R31 is H ©CH or Cl1-C6 alkyl. d1. The conpound orgsalt according to
claim9, where \}hﬁH4- to 8-menberec>_[',qg is selected m t he group

=g

consi sting of HNO NR35 anq F wherein/ is H C1-C6 al kyl lor C3-

cycloal kyl; R3LKs H, -OH 8r Cl1-C6 a¥kyl; egch R35 is-Kudependently

sel ected frorr|11 he (gr oup sisting of |H C al kyl| -C8 ¢ al kyl,
(C3-C8) cycl oal® ([ Ca- {yl an f oesy( ) al ky'l*' N4 0an are

i ndependent | yPO~ 5 pryvi oed €hat pife “sTM nPhl s*1- 1 (2[5

conpound or salt accotding to clai m 10 rein the 4- to 8- rrbe-red ring is
sel ected fronPghe group consi sti of -124 0 HNANH I—bla%l;{NC NHSr .V, |,
sand i? ~ 1~ r

CFy HN CFs
Ny S
O CFy, PHT 7 CFy »

HN CF;

il CF3
and

and the stereocisomers thereof.

15.  The compound or salt according to claim 14, wherein the compound is:
CHjy

o "o
HN ..\'ILNHQ CF3

0O CFy

16. The compound or salt according to claim 14, wherein the compound is:

17.  The compound or salt according to claim 14, wherein the compound is:



13. The compound according to claim11l, wherein the 4- to 8-nenbered ring is
sel ected fromthe group consisting of 0 0 O Hand o 0, 14. The conpound or
salt according to claim1, wherein the conpound is selected fromthe group
consisting of: -125 CF3 CF3 , and and the stereoi soners thereof. 15. The
conpound or salt according to claim 14, wherein the conpound is: CH3 o= o0
HNA. NH, CF3 CF3 16. The conpound or Sgwf according to claim 14, wherein the
conmpound is: _ko HN 17. The conpound or salt accordLn? to claim 14, wherein
t he conpdund The copguadrselicaa®rdimgdo caipoilhavbereialthe geguradinggst o cl ai m
14, wherein tge"sonpound is: HNC N~ N CF3 CF3 19. A pharnaceuti cal
conposition coipwi si ng acg,herapeutical ly effective amount of at |east one
compound of cfaip i n alpharmaceutically acceptable carrier. 20. The
phar maceut i cal posi t according to claim19, further conprising at

@-8arSt+onirp reuptake inhibitor. 21. The pharmaceuti cal

di ng *to claim 19, further conprising at

19. A pharmaceutical composition comprising a therapeutically effective amount

of at least one compound of claim 1 in a pharmaceutically acceptable carrier.

20. The pharmaceutical composition according to claim 19, further comprising at

least one selective serotonin reuptake inhibitor.

21.  The pharmaceutical composition according to claim 19, further comprising at
least one serotonin 5-HT; receptor antagonist, or at least one corticosteroid or at

least one substituted benzamide.

22.  The pharmaceutical composition according to claim 19, further comprising at

least one serotonin 5-HT; receptor antagonist and at least one corticosteroid.

23.  The pharmaceutical composition according to claim 19, further comprising at

least one substituted benzamide and at least one corticosteroid.

24. A method for treating a physiological disorder, symptom or disease in a
patient, comprising administering to the patient an effective amount of at least one
compound or salt according to claim 1, or a pharmaceutical composition thereof,
where the physiclogical disorder, symptom or disease is a respiratory disease,
cough, inflammatory disease, skin disorder, ophthalmalogical disorder, depression,
anxiety, phobia, bipolar disorder, alcoho! 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 1l
diabetes, headache, neuropathic pain, post-operative pain, chronic pain syndrome,

bladder disorder, genitourinary disorder, emesis or nausea.



| east one serotonin 5-HI3 receptor antagoni st, or at |east one
corticosteroid or at |east one substituted benzam de. 22. The
pharmaceutical conposition according to claim 19, further conprising at

| east one serotonin 5-HI3 receptor antagoni st and at | east one
corticosteroid. 23. The pharmaceuti cal,  _conposition according to claim 19,
further conprising at |east one substi%’ut ed benzani de and at |east one

corticosteroid. 24, A nethod for treating a physiglogical disorder, synptom
or i segbe | e MEtdLAROTaBIR LphG 24A HEald BAETS SHESParRUREaan
effectiya pé’ggl,mf #ixidty, ERAH of aq,%rrp ound or salt according to claim1l, or
a phar rracguti cal’ ccﬂrpg’s#ti onot ﬁ‘Z%o . where the physiol ogical disorder,
synptom or disease is a respiratory disease, cough, inflanmmtory disease,

ski n di 26r deTheapbthwd obdlagh @3l for treatidg depredi®s 6 anxiehafurtidrconpivising,

bi pol ar di sorder, al cohol dependence, psychoactive substance abuse,

epi | epsPOTHBIBIRIER todhe RYipERa8ielfectivhiarapimntatial leastang selpctiveiperoianin Al Ds
rel at edré{g;fggéi"% ifgmne’ s di sease, stress related disorder, obsessive /
compul si v I soraer , bul em a, anorexia nervosa, binge eating, nania,
prenmensR7ual THeneetinod acgadingiondiaist 26alwhers thalsslectivd eeastohier resiptake
fibrosi nq_éd_i so,rger, Qbesjty, Type Il diabetes, headache, neurqgpathic pain,
post - op&PHRItrds plpxeting filyoxapting, rRareyeiR serilingder ahasmaseutigaliy-t our i nary
di sordet,.. Bl at iadgea. -127 25. The method according to claim24 for
treating asthma, enesis, nausea, depression, anxiety, cough or m graine.
26. The nmethod of claim25 for treating depression or anxiety further

conprisisg Johe metel bhgaine 26!fer pebiist entsiefuremdr ooenpn@ngtadminiteringst one
sel ective serotonin_reuptake inhibitor. 27. The nethod according tQ claim
26, whetite patertanetiegivesameushrhat leapt eme sefalanin 35175 recepiasantagraist or

[ O Pt LS AARerchFof B 63, ol SRIRBEBNLARRL Y, acceptabie oo

reating enesis further conprising
adm nistering to the patient an effective anmount of at |east one serotonin

5- HT3 r @eept Gheanktgenofélami 258br treatihg eRtediofurtadoneriging adatiniseainlg tone
substituted henzam de. 29. The nethod of claim25 for_treating enesis

f ur t her theoRpliert ayetasive anernhef gleasheng seralanindrHikfreseptps antagniistor  at
| east og %‘?ﬁ%ﬁﬂgﬂg@ (_?%ﬁggsttéﬁﬁgpt or antagoni st and at |east one
: . e netho

. d . . .
corti cosﬁerm of claim25 for treating enesis further
conprising admnistering to the patient an effective anount of at |east one

cor ti cogper oiTtheandtraid bfeciaim abdor rabiihd eniedds hetimardoieprisidg adhenigedringdo
according to _claim 28, where the serotonin 5-HI3 receptor
the patient an effective amount of at least one corticosteroid and at least one

substituted benzamide.

31.  The method according to claim 28, where the serotonin 5-HT3 receptor
antagonist is ondansetron, dolasetron, palonsetron or granisetron, the corticosteroid

is dexamethasone, and the substituted benzamide is metoclopramide.

32. A method for antagonizing an effect of a Substance P at a neurokinin-1
receptor site or for blocking at least one neurokinin-1 receptor, in a mammal in need
of such treatment, comprising administering to the mammal an effective amount of at
least the compound or salt according to claim 1, or a pharmaceutical composition

thereof.

33. The pharmaceutical composition according to claim 20, where the selective
serotonin reuptake inhibitor is fluoxetine, fluvoxamine, paroxetine, sertaline, or a

pharmaceutically-acceptable salt thereof.



ant agoni st i s ondansetron, dol asetron, palonsetron or granisetron, the
corticosteroid 1is dexanethasone, and the substituted benzamde is

met ocl opram de. 32. A nethod for antagoni zing an effect of a Substance P at
a neurokinin-1 receptor site or for blocking at |east one neurokinin-1
receptor, in a mammal in need of such :}Sreat ment, conprising adm nistering
to the mammal an effective anmount of at®|east the conpound or salt
according_to claim1l1, or a pharmaceutical conpositjon thereof. 33. The

phar maceuBfte all N BMBHHRERUHCEH COMRASIPNR BCEArding tocclalfm el eWhese e sefqtonin
serotoni ngr i nhi.ni ! e inn | xani r i

sertali ne,5 'gr%%g’ﬁ%’%ya‘gg%ﬁ%ﬁ?@é acczllp?ltnagf)g Sseg 9 ' ? E]g?] g:g}rg‘ﬂ_ gtag%'%tr;m,e

phar mnaceutheabrticosteosidtis dexanethakorg, tandaheisubafituted beazibdde @& ot onin  5- HT3
receptor antagoni st is ondansetron, dol asetron, pal onsetron or grani setron,
the corti B¥4PEPBIAMidE. dexanet hasone, and the substituted benzam de is

nmet ocl opram de. 35. The pharmaceutical conposition according to claim 22
where the serotonin 5- HT3 receptor antagonist is ondansetron, dol asetron,
pal onset r 86. of hgpharsetentical idoenpasitidn acirding 1o dlaind 2R aned featherseroiddin Ghe
phar maceut j_cal con‘gosi tion accordi n%Wt) Oéﬁ;jai m 21, where the corticosteroid
i s dexametHadBREPIORARIAGRIS B ONARNBRIOHARIATRIERN. iR2IONSAIERN BpPERRISRIION N The
phar maceut i g ifl ing to claim 23, where the corticosteroid
IS dexane%gggéﬁ?gﬁai gggu‘%gtglgéﬁ'ed benzam de is netoclopram de. 38. The
pharmaceutical conposition according to claim 19, where the conpound O is
39. The pharmaceutical conposition. according to,claim 33, further conprising
at | east g%nﬁ%éﬂ“@_ﬁf‘??@“ &Pmﬁ%“@hﬁ?%ﬂfg'ﬁ%ﬁﬂi%?'ﬂbhm Wg?rqﬁ%ﬁ phar naceut i cal
conposi ti pAnRESRIEIINE dekaflethdctd, dridf thBRULERIRES PeRgdariide $ast one
serotonin 5-HI3 receptor antagonist, or at |east one corticosteroid or at

| east onenwdbsloptamidé. benzani de. 41. The pharnmaceutical conposition
according to claim 38, further conprising at |east one serotonin 5-HT3
receptor antagonist and at |east one corticosteroid. 42. The pharmaceuti cal
conposi ti gn. arBe pHRREateutidalicehsbsitioH é&tﬁfrdﬁ"@%rdléihﬂ%?{vheg@ﬂ% one

substituted benzam de and at |east one corticosteroid. -12
corticosteroid is dexamethasone and the substituted benzamide is

metoclopramide.

38. The pharmaceutical composition according to ¢claim 19, where the compound

39. The pharmaceutical composition according to claim 38, further comprising at

least one selective serotonin reuptake inhibitor.

40. The pharmaceutical compaosition according to claim 38, further comprising at
least one serotonin 5-HT3 receptor antagonist, or at least one corticosteroid or at

least one substituted benzamide.

41. The pharmaceutical composition according to claim 38, further comprising at

least one serotonin 5-HT3 receptor antagonist and at least one corticosteroid.

42. The pharmaceutical composition according to claim 38, further comprising at

least one substituted benzamide and at least one corticosteroid.



43. The pharmaceutical conposition according to claim 39, where the

sel ective serotonin reuptake inhibitor is fluoxetine, fluvoxam ne,
paroxetine, sertaline, or a pharnmaceutically-acceptable salt thereof. 44.
The pharnmaceutical conposition according to claim40, where the serotonin
5-HT3 receptor antagoni st is ondansetrqn, dol asetron, pal onsetron or

grani setron, the corticosteroid is dexdret hasone, and the substituted
benzam de is metocl opram de. 45. The pharmaceuti cal conposition according to
claim4l where the serotonin 5-HI3 receptor antagoni st is ondansetron,

dol aset ron, 4pal O”S?ﬁﬁgﬂaﬂgacgﬁﬁ’égl% db’%atlo‘hhé‘cd‘o%th'g%%lﬁgﬁ%g Wﬁer the

dexanet hasone rmaceut i cal composition~according to a| m 42,
where the setﬁotwesﬂmotmnm resu pdeken ireihitos o5 By osetih d, i vexaisine Lpaafdxdamlzam de is

met ocl opr am de
P ertahne or a pharmaceutically-acceptable sailt thereof.

44, The pharmaceutical composition according to claim 40, where the
serotonin 5-HT3 receptor antagonist is ondansetron, dolasetron, palonsetron or
granisetron, the corticosteroid is dexamethasone, and the substituted

benzamide is metoclopramide.

45. The pharmaceutical composition according to claim 41 where the
serotonin 5-HT3 receptor antagonist is ondansetron, dolasetron, palonsetron or

granisetron, the corticosteroid is dexamethasone.

46. The pharmaceutical composition according to claim 42, where the
corticosteroid is dexamethasone, and the substituted benzamide is
metoclopramide.



