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Application No. 560/997,803, filed Cctober 5, 2007.
The entire teachings of the above applications are

i ncor porated herein by reference . BACKGROUND CF THE

| NVENTI ON A cyst is an abnornmal fluid-filled sac that
can formin many parts of the 10body, such as the

ki dney, liver, pancreas, spleen and heart. Polycystic
di sease is a disease that occurs when a | arge nunber
of CcyMETHOB ORIERBZFING ROEYE YOTIASIDNEY HSENIES WITH
pol ycystic kidney di egreeM{PEKPERS ATOVESase
characterized by the growh of numerous cysts

t hr oughout the kidneys. The PKD cysts can slowy

r I BAEEUEPPRICATEONBSS of the kidneys, reducing

ki dney function and | eading to kidney failure. 15

About  hp;§ aﬁﬂlﬁ:aﬁ@@@l'aﬁnﬂh%'beﬁé}ﬁ oTRES. ProRT¥Ihal Appli&itioR K.
pro%ress to kid é‘t ai lure and require dialysis or

-803afitag) Qﬁp r| 5@ R00RKEheentira fegshinguabthe pheve applications

ot her o nly the liver, but also the
spaireegjr?orpg’éﬂ%r eas ear ¥ bl ood vessel s in the

brai n. About 500, 000 people have PKD in this country,
and PKD is the fourth | eading cause of kidney failure.
Aut osonal domi nant. . PKD. 2 ADPI(D) accounts for about

oBAEKGROUPBIHOLS INNE 10% of all cases of

end stage renal disease. Curr there is no
appr ov el cystdnanabporgal ﬂﬁlldeﬁlfeélrsapﬂ@t cai EaRnn Tty Rags of the

?%ﬂ? d5UiBh e khé)&%&ﬁ H(f@ls prQ:Iré’as %qié'é‘fleanhhféaﬂ a PEI rc?&fé' diédAGe is a

expansion of ‘frenal "cysts resol ve ot
Maamm whada lair gehnuPhbRr i chstasausn fdembgotusthese organs. For

ood res hese dures

Smeloly oot disrase oD S g Siars ieyacierined byife erovtn
PraYuARI ORIy tﬁﬂ&ﬁ kit @RS dneys. The_ﬁKD cydtd@4rsldwlydreplace much
need for agénts ané nmet hods R%r reventing the onse

ofaf the mesonfi thg kidney g restpcimgdiidneydhngHin, and leading to kidney failure.
About half the people with the most common form of PKD progress to kidney

failure and require dialysis or kidney transplantation. PKD can also cause cysts in
other organs, most commonly the liver, but also the spleen, pancreas, heart and
blood vessels in the brain. About 500,000 people have PKD in this country, and
PKD is the fourth leading cause of kidney failure. Autosomal dominant PKD
(ADPKD) accounts for about 90% of all PKD cases and about 8-10% of all cases of
end stage renal disease. Currently, there is no approved treatment or cure for PKD.
Present medical and surgical procedures only reduce the pain resulting from
expansion of renal cysts or resolve other symptoms associated with PKD such as
infections or high blood pressure. None of these procedures, aside from kidney
transplantation, appreciably slows the progression of the disease.

Thus, there is a need for agents and methods for preventing the onset of, or

slowing the progression of PKD.
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ani mal nodel for polycystic kislney disease, as
nmeasur ed by ki dney/body wei ght ratio and cyst vol une.
Based upon this discovery, a nethod of 5treating

D%Um};\kwrmn@ﬂzﬁ@g‘g%ﬂth the ceranmide

derivatives Is disclo ein. I n one enbodi nent,

the i nvﬁﬂgﬂc%ﬁtgiﬁvgg&@ ielvdred ﬁlafr@%rpa‘?lqc&fimﬁc{eecféﬁvggves can reduce

pol ycyst ney disease In a subject, conprising
achystié gitosvth hgart anitmabmedél) fec polscyset fidrtely déseasep asimeadured by

(I:? %od&ﬁ&ri S’[er;@the %lgb %/l)@tsgcr)lldfntey rB%lse glgorrrlu as cﬁslc)o:ver()??(a method of
treating polycystic kidney disease with the ceramide derivatives is disclosed herein.
In one embodiment, the invention is directed to a method of treating
polycystic kidney disease in a subject, comprising administering to the subject an

effective amount of a compound represented by Structural Formula (1):

oY

HN

or a pharmaceutically acceptable salt thereof.

R! is a substituted or unsubstituted aryl group or a substituted or
unsubstituted heteroaryl group.

Y is -H, a hydrolyzable group, or a substituted or unsubstituted alkyl group.

R? and R are each independently —H, a substituted or unsubstituted aliphatic
group, a substituted or unsubstituted aryl group, or a substituted or unsubstituted
heteroaryl group, or R? and R? taken together with the nitrogen atom of N(RR?)
form a substituted or unsubstituted non-aromatic heterocyclic ring.

X is a covalent bond; -(CR’R®)m-; -(CR’R®),-Q-; -O-; -S-; or -NR'-;

Q is -O-, -S-, -C(0)-, -C(S)-, -C(0)O-, -C(S)0-, -C(S)S-, -C(O)NR®-, -NR?-,
-NR3C(0)-, -NREC(O)NR®-, -OC(O)-, -S03-, -SO-, -S(0),-, -SO,NRE-, or -NR2SO;-.

When X is -(CR’R®)m, R? is a substituted or unsubstituted aliphatic group, or
substituted or unsubstituted aryl group, substituted or unsubstituted heteroaryl
group, -CN, -NCS, -NO; or a halogen.
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-H, a hydrolyzabl e group, or aysubstituted or
unsubstituted al kyl group. R2 and R3 are each
i ndependently -H, a substituted or unsubstituted

al i phatWﬁergkqgBme?mb§%1WZ§%4q§ a%‘@ﬁ@%&%Byﬁfs@bﬁf ed

group, or a substitute Asubsti t ut et eroary

grabippaticogro®?, causubsRButed keunsubstatited aryligréup, loe substifuerbor

at om of N%(f%RSg f rm a substituted or unsubstituted
nOTRSWRshifhg §®tic ring. 20X is a coval ent

gong OI(%R@) are EE(ICh( g&ﬁ)%ﬁ)l&ft@-H C?H) -SHra léaglfé%erNBEubstltuted or
| - - - _
@@)lstltutectj(omemla&oxy gm a subﬂRg@d)gm unsubm;m@@)kpm alkylthlo

o s Soied S S o SR el -

unsubstgdcHtreds ﬁid'eFéHﬂEhl(Py YHO4! Bubstifutéd/BsiiristibétRete@liphatic (%Toup, a
unsubstituted ar roup, substituted or unsubstitute

hesubstisateg for 2551@%‘@! arxmroum@sa subgtputgd oauwbétgt@wd hemaryl

2009/ 04550 754 B

2 AP PAIETR. VAR ST e pjonpen MBS NRUR: RS
alsupstittited og nosubstitatedvhsiromatiebeterocyciugrstp.t ut ed aryl
group, oOr hstituted nsubst.i tut ed heteroary

gr oup. Each Ru; 1s Ingep %6 r & SEhstpte %%Hégmw alip_patic group, a
qa'bstltt?ﬁ’é'd o uRQIbRERRA RyISHESY, ok HisGEstRited ¥P ﬁh%%&ﬂlthfé‘dq{éteroaryl

| ower koxy group, a substituted or unsubstituted
| @gmewp.al kyl t hi o group, or a substituted or

napertit Py 45 6ol 100 o o404 tated

al i phatGs grpgg4 ofssubstituted or unsubstituted aryl
group, or a substituted or unsubstituted heteroaryl
group, AdlsoRnclader mahe presentinypatingis thietuse pheeramidesigamatives

at 4 ut ed
AR R i AP i es e BB
i ndepermeanireyent veaticildlsd inclildesitheruseiog uérsmhdeuleeﬁbanves disclosed
al i phat| C group, a supstituted or unsubstituted ary

grhstgin ferthe mappfacturg pkrmedicamentfor realingp biest B%Nlpg polycystlc
NGty disease.

The present invention has many advantages. In particular, the present
invention provides a treatment for PKD that addresses the underlying disease state,
rather than simply ameliorating symptoms that are associated with PKD. Such
compounds may reduce the need for kidney dialysis or transplant in patients

suffering from PKD.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a method of treating polycystic kidney
disease (PKD) that comprises administering an effective amount of a ceramide
derivative disclosed herein to a subject. As shown in Example 4, Applicants have
discovered that a certain ceramide derivative can reduce the growth of cyst formation

and/or growth in an animal modeled PKD.
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derivatives disclosed herein fgr treating polycystic
ki dney di sease in a subject. The present
i nvention also includes the use of ceram de

der | Valh R el ASR N0 B0 S Rtihfice FRBHERGIT S, Gudura

medi canment for treating a subject ol ycystic
2 Honhnky(I1)Y]os @ pharmathetiqatly seceptablessaltttheneofias firstrsgt of values and

advant ages,.. | articul ar, .t he sent. ipvention..
osePredvalues Bl iRt enl Famila uSPiayided in the

UTEBE WMo M r 4 se state, rather than sinply
anmel i orggiﬁnég@r?gﬁpt ons that are associated wth PIG.

Such coYpoithdshyideglyzabliigroup s arsabstithied ok iudsubgtitiited alkylsgroup.

orptransplant. i.n tients. 25 s [ r '

B A G PR B S inER T BRAC I, Hdomre, coR,

| NCESHORNC(O)SR beAL(SINRR', aSpweifitaskafipldsiofdlydfyzable groups

pal ycystic ki dney di sease (Pl Gb) t hat conprises .
adflpde tagety, LH=EDEd e apdolitObLE! -lowes pliyhil dedihydropyridin-

deg jvativ [ rek ' '
oL B BRIIRLE L O ReRITB o, S B, 1
c anbthen speeifanemBodimenty 3 is vH, €5(0)Redl(O9ORhe -G(OWRRLfIn yet
cyst formatgi on @gg/ or 0 in an ani mal nodel ed
piaapther ggscisogn BEYPETAUER008/ 011450 4 I'n one
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Structural Formula (lI), or a pharnmaceutically o g
accept aBlie-Gal3-, tGENecC(S)A -(DID-, 3€(S)OF, fP)fes-G(RINR -, -NR"-,

FoNRCAOT R CEPNR el 18 oo obuist e e ner
SYNRESOhL. 1@ dipdéidic eamdldRn it Qg Rs - -2, S(E@t,i-C(S)e,dGQO)O-,
unsubstituted al kyl group., Exanr@{ISeS of drol yzabl e )
gr-8uP- rfelSitre 'C&Qi)lg,-, DR GORNR¢eny )-- & ggtrnother specific

- R - CLO Olq - NRRY « 8l 4AC 0
h%‘%qﬁ}%’%?@ ‘é ?@h Pl 'ﬁg@m Z&asﬁ ?ggt @b) 03@@%) f&%et
anghotHef sbcificlerhbydiment, Kyit ~0;,4Sdi-0¢0)-@pyC(S).nkr ydt andthemspecific
speci fic embadi nent, Y is -H a hydrolyzable group, or
arfrabadimenfs Qup -Or ar -C(0)-.

R! is a substituted or unsubstituted aryl group, or a substituted or
unsubstituted heteroaryl group. In a specific embodiment, R' is a substituted or
unsubstituted aryl group, such as a substituted or unsubstituted phenyl group. In

o X
T
F

another specific embodiment, R'is o whereris 1, 2,3 or 4,

preferably 1 or 2.

Suitable substituents for each of the aryl and heteroary groups represented by
R include halogen, alkyl, haloalkyl, Ar', -OR*, -O(haloalkyl), -SR*, -NO,, -CN,
NCS, -N(R?'),, -NR*'C(0)R*, -NR*'C(0)OR*?, -N(R*C(O)N(R?"),, -C(O)R™,
-C(S)R, -C(OYORY, -OC(0)R*, -C(O)N(R>"),, -S(0)R*, -SO;N(R*),, -S(O)R*,
-SO3R*, -NR'SO,N(R?Y,, -NR*'SO,R*? | -Vy-Ar!, -V,-OR, -V,-O(haloalkyl),
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-(CRBR6)N-Q; -0-; -S; or -NNg-. Qis -0-, -S,

-(0)-, -(S5)-, -¢(0)0-, -S5O, -S)S, -C(0)NR8-,
~NR8-, -NR8C(0)-, -NR8C(0)NR8-, -0C(0)-, -SOB-, -SO,

- SHQIRY, -VS%BSW ¢5N@R8‘%2v NRH! @9(5(;5[73’«“"C L§j-NR'CO,R®,

nbodi
ec(v%h'@'ﬁg'}cc@sy@. o oS B meswé& macozar %Scp@(O)R”

YT S ViRt VR A8 e SO ViR

spwm%s@gm @t EV, NR! ss)zk%?, 10 v§ Ar‘ @i Qf)l -N(N“)Z,CSS% Ar,
I'n yet angther specifig enbgdi h 31
c@eYrN(&om -NR Q-YourBst, i-NR thmN(an)ubhlﬁ tQIpéd’caNW )2,

OB CRS)- 7, ARG RVERRE 1 eI, WL SRV IR |

or- Qs Vpsid ES‘Q’M‘W(‘?“”“”:(?EM" ae efof‘gif‘?.‘m}d’zp r

erBbl el RS IV RRYT, BERER SR ke SQbr Yo @
r_S€0), AP Mk aéxbw@@gsw RIS @le(R@J§*v0,§xlt 'S?O‘?W'—Né(w)z,

et oary f oups rese nclude haloge
aHsm)) aBlQ)2;0AFFN(R ém@(o>ze@na,LAaL RYR}'SO2 8RR )2,

- N%?f&(%}% W@Q@%@(ﬁ@ -3 02' %2}80 Certain specific

- S tRabhts fHPERIDEBe ag@%@ha%ﬁbary gwbwgmamd by R include
- S(0) 2R30, - SC2N( R31 S(0) R3 5132 " 2
- NREIZS0 20¥2Ra.1)iTO, almsnsgmlz OR \-SRaYs IN(R*HuoADRAG-OR™,

-V Io 3RCT, 2008/0¢,1 3
R34S 0-Y0 R008 JASRRSECTL US2RIBI YIRS,
vm! M;mx) R3¢(R3' MOy Nm‘mempm MRS J(S0) ¥(-FBH, ]
1) 2 - VO- ( VQ- C( S).R30, -VO- %
tg&)eﬂgg@ertam\ygc(@@gf\p\ksmﬁ for eagh E%Wd heteroary groups

%%RE%@”&W&%@&%@?@%@W?@%9%&1%1%‘5?’

- SlidMBylaniing, aryl, aryloxy, -OH, alkoxy, -O-[CH;],-O-, and -[CH>]q-.
Alternatively, certain specific substituents for each of the aryl and heteroary groups
represented by R! include —OR*® (e.g., -OH, -OCH3;, -OC;Hj5), alkyl, (e.g., C1-C6
alkyl), or -O-[CH2},-O-.

R? and R? are each independently —H, a substituted or unsubstituted aliphatic
group, a substituted or unsubstituted aryl group or a substituted or unsubstituted
heteroaryl group, or R? and R taken together with the nitrogen atom of N(R?R?)
form a substituted or unsubstituted non-aromatic heterocyclic ring. In a specific
embodiment, R? and R? taken together with the nitrogen atom of N(R’R?) form a 5-
or 6-membered, optionally-substituted non-aromatic heterocyclic ring . In another
specific embodiment, -N(R?R?) is an optionally substituted pyrrolidinyl, azetidinyl,
piperidinyl, piperazinyl or morpholinyl group. In another specific embodiment,
-N(R?R?) is an unsubstituted pyrrolidinyl, azetidinyl, piperidinyl, piperazinyl or
morpholinyl group, preferably an unsubstituted pyrrolidinyl group.
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- C(S)-vO-Arl, -C(0)0-VI-N(R3L)@ -C(0)0-VO-Ari,
_0-C(0)-V1-NR31) 2, -0-C(0)-VO-Arl
_C(0) N(R31) - VI - N(R31) 2, - C(0) N( R31) - VO- Ar | ,

- S(0) 2-sHfiathe BitddlifuentsHoP e hﬁid Land het 1 s represented
- S@N( R31§ VI - N 1R3en 2. o\g% ary an eeroary groups rep

- BY(R) -avo aRBils).n‘Ztable :BObst@Qe{n)s f(@ﬂﬁrnon aromatlc heterocyclic ring

R AU o e syt o o

- O(Haldalkyd), -SRY, Ni@{izbm N Y, ! NRHe @R, I-NR*'C(O)OR?,

substltuents or each o | ang hetero
AL AR uo@(sa&‘r" gﬁ(ﬁ))osg%n@cw)@‘?MO)NfR‘“)2,

Lt oS R L e

wyo(n{wmm V-2$IV6 N;,_lNOil sv%,gcm( ngaz“)z _V,-NR*'C(O)R™,
ng &Fﬁéﬁ@i‘”ﬂw ngp%ml‘t‘)ewat&@m@ SarGSR® vacoR®,
hot C?odé??ﬁgf R S O P S OR”.

CY¥nSO;R] 2[¥(()-V2aM3>alnd Bl pAPKyl | al kyI ani no,

dléla K aem c su%%uer{téqé]ﬂ?qxz}ilphﬂlq @pﬁ g{lg \l}éegpar}gegr?lg?srfepresented
?‘sza'n@ I@UM fok HRMch-dr8maB@hbteRicytiterifg %Ipré@ﬁited by N(R’R?)

eroary groups 20represented by Rl incl ld

(@a@ indem@rdent3CGHGlude halpess), allg{l,ld;alloall()é -@R Cﬁ(hﬁoalkyl) -SR*
| (:l—g
}el)zancc]\i’nﬁ(gﬂ Jao)g{ubs? §)Rt4(:é %&?ﬂ(n Q%ﬁ(‘(%)t) ?ggC(O)N(R‘”)z

aIArb hat A€, gvp@nx:‘" avs@Fhilbaluyd VarsSRASIHSNOL uvgdCNy Mo-N(R*),,
group or g substituyted or unsubstituteg heteroaryl )
gr ¥ (O™ RoV ahdSIR "tk &rPBogeVrEICEDRN > t BV nfhf rdide-V2-Ar'.

a%ﬂ@r&fm%@&ﬁ% n @sﬁfdpﬁtg If&JH'ng gll@{atxld n%Ppacﬁd ﬁéﬂérggryl

non- ar oma ocyc fcring. I'n a
e s mepresented by &Rl RYlad fdrag@ndsrearomanh heteeoayictic dgen

f 2
o BTERAIT SUCR? | SR dro e MR a9 AIG A0 kg C1-C10
'maﬁaﬁéyheb(ép%qlofdlﬁyl?WMhm O(@ﬁ@l@ﬁaléaﬁkﬁ? -S(C1-C10 alkyl),

optionally substituted pyrrolidinyl, azetidiny

pl %@hﬁwlhws(cbfpl&wmadwl) o-rN(ﬁDr-ﬁNol-NHﬁ(El-g}l@l,qﬂ(yl),nN(Cl -C10

. NRES-6) PRIy Ry BORGb, ufihyryy, Nopens

pl QGID)%@III(WO akymm@q@tc nﬁlo%aaneyl)pr d@)@b&ml)@m(S)(Cl -C10
unsubsti t ut egfé)yrr di ny

Bl BT e o BhenyD), “CIERGI0 alky),

SRR ), S0P il IV 9

SUNSO(CIeCIGalksl), MO(@IC0 hmiaalkyl)hetzesmhml; rS(84-C10
L aiTenVe-SG D D scaivey NV NoRag RS o X @ ey,
-V3-N(CI-C10 alkyl),, -V,-NH(C1-C10 haloalkyl), -V,-N(C1-C10 haloalkyl),
-V,-NH(phenyl), -V-N(phenyl),, -V5--C(O)(C1-C10 alkyl), -V,-C(O)(C1-C10
haloalkyl), -V,--C(O)(phenyl), -V>-C(S)(C1-C10 alkyl), -V,-C(S)(C1-C10
haloalkyl), -V-C(S)(phenyl), -V,-C(0)O(C1-C10 alkyl), -V,-C(0)O(C1-C10
haloalkyl), -V-C(0)O(phenyl), -V>-OC(O)(C1-C10 alkyl), -V,-OC(0)(C1-C10



-0(hal oal kyl), -Se, -NO2, -CN, -N(R4l)2, -NR41C(0)R40,
- NR4I C(0) OR42, 5-N(R4l) C(0) N(R41)2, - C(0)R40,
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S(0) 2R42, -S2N(R41)2, -S(0)R4R, -SO3R42, Ar2, V2-Ar2,
-V2-0R40 , -V2-0(hal oal kyl), -V2-SR40, -V2-NCR,
SV2-CN, -V2-N(R4l)2, -V2-NR41C(0)R40 , -\V2- NR41ICCRRA2,

- ¥dlo Ql)x%iépg}gﬁéﬁé% )FQ402V %@n@&d -Sv'ai?ﬁé)yﬁmgltematlvely,

-V2-0 0) N(RA
- YRrtdH0 Gp@ﬁ?ﬂ@wbst\@em the aliphaticy/2rybut) IR4eroaryl graups represented

i aﬂdé})e%rrdfz fog e s brnane béle e i {e.yﬁ%?ﬂ%tsd by NR'R’)

aRacHiatEsRdEMly RERUD haloBBH, €SIETS etk yPYC RZ Saiatbalidsl, Bydgoxy, C1-C5
for the non-aromatic heteroc clicri ngusrepresent ed by
3

N@F@m,)nx@amyanmc@bélﬁopéknxyyanbnnylu@é -Gatlsglearboryk (A1:C5

h ogika%k Zﬁrr)ngga 48%%@%%%5&&{)&%&16%&%0 - NQ2,
- 0C( 0) R¥tRen XG§ QURCRA],) R islbdibatitudéd- o‘f\ruﬁsubstlﬁrt&m%hatlc group, or

-V2 0( hal oal ky I -V2 SR40, -V2-NO2, -V2-
m@gunsu lt@eé)aradcgrouwzu@(@tﬂh@r unsvbstmﬁelpeteroawl

gzo Lo s - RN darl s aiiay ek ket

in sioem stit or the phatic, ar
arCRI& Ry, Bdriya s@sm:qned oreprsebsittted alighali2 gaowup, BBsubstititted or

forthe opn-aromati c hete I|cr|n resetedb
PRobsiitiler a1 | STaRmet su bR e RE PRRLSHHT g felerony  epEp

aI L‘&lﬁcaﬁ'lle@lle s&gﬁﬁit&ia&k&ﬂsubst%tgd &hplgﬁic %ré\lﬂ‘ Xbﬁstltuted or
O(phenyl’), - -C1 0 hal oal

aluhytlb)sntu@( qmbg:yup or-sgbgtitated 01 mn:@st@gtenwe)erommtgoup CN,

10 naP 3gpRghy SmiNgiert & o b gpidnally By SR bk fou.

- Noghaan c);QLonalﬁ( Qtsfituted z@ﬂ;ﬂ §| Dn. ore @69t Gfﬁus @E@lﬁc
hal oal kyl ), C 1-d Oalk

@(I@Pg@epl,@hge gpq?@}aglwsggqtbtuted gm )\ncluctt;(lg)jl@(qgtlonally

1, é%%s)tlglzt%] gl‘fcé §roa€,hl% yj%&) QC\}% g%o ﬁ@kﬁ’%‘h%&alﬂiem IR is an alkyl
group. In another more specific embodlment R is a C6- C18 alkyl group, such as a
C6, C7, C8, C9 or C10 alkyl group. In one aspect of these more specific
embodiment, the alkyl group, including the C6, C7, C8, C9 or C10 alkyl group, is
acyclic.

In another specific embodiment, R* is an optionally substituted aryl, an
optionally substituted heteroaryl group, or an optionally substituted alkyl group.

In yet another specific embodiment, R* is an optionally substituted phenyl
group or an optionally substituted alkyl group, such as C1-C10 alkyl group, or C6-
C8 alkyl group.

In yet another specific embodiment, R? is an aryl group, a heteroaryl group,
a lower arylalkyl group or a lower heteroarylalkyl group, or alterantively, R*isan
optionally substituted aryl or an optionally substituted heteroaryl group. In a more
specific embodiment, the aryl, the heteroaryl, the lower arylalkyl and the lower
heteroaryl groups represented by R* are selected from the group consisting of:



~V2-0(C 1 -Cl 0 alkyl), -V2-0(C 1-C 10 hal oal kyl ),
-V2-S phenyl, -V2-S(C 1-C 1 0 alkyl), -V2-S(C 1 -C 10

Wh2000ak3s93 ) , - V2- NO2, -V2-CN, -V2-NH(C 1-Cl 0 BCRYBI008/011450
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-V2-N(C 1-C1 0 alkyl1l)2, -V2-NK(C 1 -C10 hal oal kyl ),
-V2-N(C 1-C1 0 hal oal ky1) 2, 2- NH( phenyl ),

-V2- N(phenyl )2, -V2--C(0)(C 1 -C10 alkyl), -V2-C(0)(C
1-Cl1 0 30halqal kyl), -V2-- (phenyl ), <C(S) (L

-V2-C(0) 0 21 0 hal oal - V2- C(0)
V2-00(0) (C4-C>10 al kyl), Nv2-00(0)(C 1- c 0 W >
2009/ 045503P¢T/ US2008/ 011459 7 hal oal kyl

- V2-0C(0) ] 1), -0- V2|p | and -S- enyl .
AteT@eb fﬁﬁ¥/ certartitspedi i1 c suﬁgﬁkf_é for the
al i phati c, | and hete Bab | groups re sented by

R2 and R3, and for the non-aromatic heterocycllc ring

represente d N( R2R3) eac i ndependent | 1S

hal ogen, - 05, al kyl 05 Nal eatkgt.). 45 drop - 05
5arkoRhe) mntﬁ cyaﬁgﬁkCH_GS "I koxycar bogyl

al kyl car by Cl 05 hal™aifoxy, amino, G1 -0 ,

al kyl am no .nd CL.05 di al kyl am no. Wen X is

sybstitut ed _orounsubsti t ut
al-Lphat,i, .quthu[_g_ unsubghiy-tt-asl Bryl
grOUp’zs‘lSti unsdﬁ?tulggé% heteroarﬂl group
I

a >hal ogen, ternatively y When X
CR5R6)n1 R4 is a substituted or

¢tuted or
?;2p|y, R4 is a

ticTygrqup,
substituted or unsubstituted aryL group, or
substi t ut bstituted heteyoaryl grouE,/ n a
specitig dijmant ) R4 i an \onally ed
al i phati cQgr oup; Such 48" an“opg/onaII§ §hb§£L2ybed

al kyl group>~1n one aspect of th¥s specific

enbodi ment, the optionally sub al i phatic
group, inc optiona“ ed al kyl
groupcHdscacke| i cy | p-a—roupspecifi npodi ment, R4

iC
such as a (6,
ct of these

is an alk .
enbodi nent a C6-C18 al kyl” group,
Cr, @8, 9 « ClO\\LFyI group. In

wherein each of rings A-Z35 is optionally and independently substituted; and each x
is independently 0 or 1, specifically x is 0. Even more preferably, R'isan
O
—(CHz)x—| A

F

optionally substituted group. Alternatively, R* is an optionally
substituted phenyl group. Alternatively, R* is an aryl group or a heteroaryl group,
each indepenently optionally substituted with Ar’, such as a phenyl group optionally

substituted with Ar’. It is noted that, as shown above, rings A-Z5 can be attached to



20 enbodi ment, the al kyl group, including the C6, C7,
C8, C9 or C10 al kyl group, is acyclic. I n

W@ ewvlessospeci fic enbodi ment, R4 is an opti onabPCHUS2008/011450
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_substitute

substituted aryl, an optionally_substituted heteroaryl
group, or an optionally substituted al kyl group. In
yet another specific enbodinent, R4 is an optionally

s e 0 n . ;
BRI T Bl FoghaM A throlh BREIANG iy ing carbon ofrings

OrA-Z5-wiggh & riof lat gposipion bridging two gyl gamps.hBor exaepld, iR

enbodi ment, R4 is an aryl group, a heteroaryl group, a

| ower aryl al kyl group/N ower heteroaryl al kyl

group, or alTer &hivel yy an optionally

substituted aryl orv\an p 2|y substijuted ) on

haersessated bygr oup. In & 0s preeny that Rpiscdiaglad to vapable "X

ar, ' r the | ower arylal kyl and the

lé%}lgi%%&éﬁ%%ﬁyf&&?ﬁ&%é represented by R4 are sel ected

f rom t IBaitgble ypbdieitsfor eachodf the ¥iphatic, the aryl and the heteroaryl

2009/ 045503PCT/.US2008/ 01,1450 o  (c.H2)™"
_ @Equpsepresented)by. %‘%ﬁ@l&dl%%%ﬂfyl I8 ogP; Foe arglalkyl, the

heteroarylalkyl group and rings A-ZS, include halogen, alkyl, haloalkyl, Ar’,
Ar-Ar, -OR%, -O(haloalkyl), -SR*®, -NO,, -CN, -NCS, -N(R®'),, -NR*'C(O)R*’,
NR*'C(O)OR*, -NR*HC(O)N(R®),, -C(O)R®, -C(S)RY, -C(O)ORY, -OC(O)R¥,
-C(ON(R®),, -S(0),R%, -SO,N(R’"),, -S(0O)R?, -SO3R*?, -NR*'SO,N(R),,
-NR>'SO,R*? | -V4-Ar?, -V-OR*, -V4-O(haloalkyl), -V4-SR*®, -V4-NO, -V,-CN,
“V4-N(RY),, -V4-NR>'C(O)RY, -V,-NR*!CO,R™, -V4-NRHC(O)NRY),,
-V4-C(O)RY, | -V,4-C(S)RY, -V4-CO,RY, -V4-OC(O)R, -V,4-C(O)NR’Y),-,
-V4-S(0),R%, -V4-SO,N(RY),, -V4-S(O)RP, -V4-SO3R*?, -V4-NR>'SO,N(R?),,
-V4-NR*'SO,R%, -0-V4-Ar, -O-Vs-N(R*'),, -S-V4-Ar’, -S-Vs-N(R’Y),,
NERH-V4-AL, -NR?)-V5-NR?'),, -NR*IC(0)-V4-N(R*!),, -NR®'C(0)-V4-Ar,
-C(0)-V4-N(R>"),, -C(0)-V4-Ar’, -C(S)-V4-N(R*"),, -C(S)-V4-Ar’,
-C(0)0-V5-N(R®),, -C(0)0-V4-Ar’, -0-C(0)-Vs-N(R*"),, -O-C(0)-V4-Ar,
-C(O)N(RH-V5-N(R),, -C(O)N(R>)-V4-Ar, -S(0),-V4-N(R*"),, -S(0),-V4-Ar’,
-SON(R)-Vs-N(R"),, -SO,N(R?)-V4-Ar?, -S(0)-V4-NR’"),, -S(0)-V4-Ar,
-S(0)2-0-Vs-N(R®),, -S(0),-0-V4-Ar’, -NR'S0,-V4-N(R*"),, -NR?'SO,-V4-Ar,
-O-[CH;]p-0O-, -S-[CH;],-S-, and -[CH;]q- . Certain specific substituents for each of
the aliphatic group, the aryl and the heteroaryl groups represented by R*, including

the alkyl group, the arylalkyl group, the heteroarylalkyl group and rings A-ZS5,
include halogen, C1-C10 alkyl, C1-C10 haloalkyl, Ar’, Ar’-Ar’, -OR%,
-O(haloalkyl), -SR*®, -NO,, -CN, -N(R*"),, -NR>'C(O)R*’, -C(O)R*, -C(O)OR?,
-OC(O)R%, -C(O)N(R®"),, -V4-Ar®, -V-OR®, -V,-O(haloalkyl), -V4-SR*, -V4,-NO,,
-V4-CN, -V4-N(RY,, -V4-NRY!'C(O)RY, -V,4-C(O)R, -V,-CO,R*, -V,4-OC(O)R,
-V4-C(O)N(R?"),-, -0-V4-Ar?, -0-V5-N(R*Y),, -S-V4-Ar’, -S-Vs-N(R",,
NER-V4-Ar, -NR>)-V5-NR®'),, -NR*'C(0)-V4-N(R*");, -NR?*'C(0)-V4-Ar,



NSr \r \ NI I V/ N-(CH2)XWNNI1 I/ 3/
wherein each of rings A-Z5 is optionally and

W0 pepersoent |y substituted; and each x 10is  PCT/US2008/011450
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i ndependently O or 1, specifigglly x is 0. Even nore
preferably, R4 is an _(CH2)xA optionally
substitutedgroup. Alternatively, R4 is an optionally

e b RS I R el oo R

DOV yNERW R DGOV AT, AB(O)NERTJVaN®’ hheny!

PN S st aad bl Ay Sy g specifi

V@ll%@ﬁ%&%ﬁ@&ﬁgﬁtﬁésﬁmﬁg éﬂo‘h%pthg aryl and the heteroaryl groups
represented by R*, including the alkyl group, the arylalkyl group, the heteroarylalkyl
group and rings A-ZS, include halogen, cyano, nitro, C1-C10 alkyl, C1-C10
haloalkyl, amino, C1-C10 alkylamino, C1-C10 dialkylamino, -OR%®, -Ar®, -V4-Ar’,
-V-OR¥, -O(C1-C10 haloalkyl), -V4-O(C1-C10 haloalkyl), -O-V4-Ar’,
-O-[CH;],-O- and-[CH]¢-. Alternatively certain specific substituents for each of the
aliphatic group, the aryl and the heteroaryl groups represented by R*, including the
alkyl group, the arylalkyl group, the heteroarylalkyl group and rings A-ZS, include
halogen, cyano, nitro, C1-C10 alkyl, C1-C10 haloalkyl, amino, C1-C10 alkylamino,
C1-C10 dialkylamino, aryl, heteroaryl, aryloxy, heteroaryloxy, hydroxy, C1-10
alkoxy, -O-[CH;],-O- or -[CH;]q-. Alternatively certain specific substituents for
each of the aliphatic group, the aryl and the heteroaryl groups represented by R*,
including the alkyl group, the arylalkyl group, the heteroarylalkyl group and rings
A-Z5, include halogen, cyano, amino, nitro, Ar , C1-C6 alkyl, C1-C6 haloalkyl, C1-
C6 alkoxy, hydroxy and C1-C6 haloalkoxy. Alternatively certain specific
substituents each of the aliphatic group, the aryl and the heteroaryl groups
represented by R*, including the alkyl group, the arylalkyl group, the heteroarylalkyl
group and rings A-ZS, include -OH, -OCHj, -OC;H;s and -O-[CH2}p-O-.
Specifically, when R* is an optionally substituted phenyl ring A, at least one of the
optional substituents of ring A is at the para position.

R® and R® are each independently -H, -OH, -SH, a halogen, a substituted or
unsubstituted lower alkoxy group, a substituted or unsubstituted lower alkylthio
group, or a substituted or unsubstituted lower aliphatic group. Specifically, R’ and
R® are each independently -H; -OH; a halogen; or a lower alkoxy or lower alkyl
group. More specifically, R? and R® are each independently —H, -OH or a halogen.
Even more specifically, R> and R® are each independently —H.

Each of R” and R®independently is —H, a substituted or unsubstituted
aliphatic group, a substituted or unsubstituted aryl group or a substituted or
unsubstituted heteroaryl group. Alternatively, R’ and R* taken together with the



variable "X' of Structural Formula (1) through -(CH2)-
at any ring carbon of rings A-Z5 which is not at a
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-(cH2)x nmeans that R4 is attaghed to variable "X
through either ring J or ring K 5Suitable
substituents for each of the aliphatic, the aryl and

D SR LATIOUR A AR ALy S Al he
s PR i

group, the ary et eroar roup
arh&telrmdyghc granb, In smhelslpaecﬁiﬁ @gbodimahtkydach bﬁ ahck
OR50,

R&pen%(xﬁ% 13 ZH anmlj_)@l&]al ot 1tut9/d1\%@p@(<b§r@pg T an OpCtll\(I)nally

i 3 8
i OC( 0) Rsow“mfIR gg&% N Rs% gé& e %?@ QHESS%%)O@ ngalzld R

m@pmntlym OptNR@llsmbﬂ@Rqu alkyl- guRap pr mgmally

h | 5R5
bt ooy R I oty SR BB e R RO
- S
4\7{13d cg%%éxg}/(;% 1\1/—31 B% g(ﬁ%)%%%l %’o@fu [03); 535 '\?l F\)05r1b\&21?§(1 HRamples of suitable

- vabstitegnpRieluding sEo g RBMpS, om @(lmhﬂgz the g1 aybis2,

YRR R T SRR g e s s

- Nb&Ed for VAridWlSR* - NkRhples S5 siiaBE sub2titueMREcrGhhondrot(aHo

1)2, - 0) - V4- Ar 3 1

é)etyfoqy& SAgI:(g:)(up ngrgﬁen&gf LN 07§R2 mcléesii ?ggexm—é) =S, =N(C1-C6
_C(g@é é& E‘ﬁt%i Bl1- C%Qﬁogrk;j bt yv51%632351k614§/ MtED Ly #no, (C1-C6
@Qlfb)«bdlm)lywu«% alkﬂ)wmym NCBShaloalkoxy, amino, (C1-C6

;\/ggﬁ%émv}gf Ard?’ (Célzgg(glal}l&)ﬁ)aé&mé Rc%gasl(r%%@:lgic Su%ﬁtlﬁ.le{lg?sffr Ele non-

1_agoor§at{;:4l§ft\|&%%y fﬁouﬂ\i(e félﬂstg%b ?ﬂ%%ﬁn@g?féh%"ﬁgen CINBG alkyl,

" ST ChmipalyL, s CHEGE alkory, e evncs GGG Shiéasbony,
SRS R, L URIE e SR o
t Rigalkylhathings oup, the aryl al kyl gr oup, the
heter oz%lr%l a kg/ 4, gr ou7o gandlor I1?9182 13 154 or 15. Specifically,nis 1, 2, 3,

4,5,6,7,8,9or 10. Alternatively,nis 1, 2, 3, 4, 5 or 6. Alternatively,nis 5, 6, 7,

8,9 or 10. Alternatively, nis 1,2, 3 or 4. Alternatively,nis 2, 3,4 or 5.

" mis 1,2, 3,4, or5, specifically 1, 2, 3 or 4.

Each p is independently 1, 2, 3 or 4, specifically 1 or 2.

Each q is independently 3, 4, 5 or 6, specifically 3 or 4.

Each p' is independently 1, 2, 3 or 4, specifically 1 or 2.

Each q' is independently 3, 4, 5 or 6, specifically 3 or 4.

Each V, is independently a C1-C10 alkylene group, specifically C1-C4
alkylene group.

Each V) is independently a C2-C10 alkylene group, specifically C2-C4
alkylene group.

Each V; is independently a C1-C4 alkylene group.



25i ncl ude hal ogen, O -C10 al kyl, O -C10 hal oal kyl
Ar3, Ar3-Ar3, -OR50 , -0(haloalkyl), -SR50, -NO2, -CN,

WO NRBIPHA3 - NR51C(0) R50, -C(0)R50, -C(0)0R50 ,PCT/US2008/011450
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0C(0) R50, -C(0)N(R51)2, -V4-AR3, - V- OR50,
-V4-0( hal oal kyl ), -V4-SR50, -V4-NO2, -V4-N(R51)2,
- V4- NR51C( 0) R50, - V4- C(0) R50, - V4- 002R50,

& o R nceprpgin it O (s sl o 1.
) alkgdeteprougN( R51) - V5- N(R51) 2, - NR51C( 0) - V4- N( R51) 2,
-1 RO Ok Xl hponion o4 DR Rgne BRR R ShediiediTf a ca-c4

)é}le\é\'éld\ﬂ(%l)z -C(0)0-V4-Ar3, -0-C(0)-V5-N(R51) 2,
- 0- - 3, -C(0)N(R51)-V5-N(R51) 2,

-C(0) N(Bash_)kr -afragyl group M!letemar}égcpupg &¢hiof which 1ndependently
Al.t er nat eci f tift uent
o THEAIY SkRicd BB oe R ok b GihtifERh e B i dlow
glcOhSting (ﬁ"ﬂfaﬁ)%@ﬁtaﬂﬂylbﬂm%; alkPlahiin, Qﬁalkif‘lﬁm&id@ilkoﬁy Onifro, cyano,
the aryl al kyl group, the heteroaryl al kyl group and

r ihgeoXp, brdoalkeret andehaleallod e Spewieally, Aui 15189, ard Zreumor a heteroary!

.
i, sk, IR ARSHEy AR Syl i o, or e
V-sbidyentOseleltdd1fborh ahogloky kdnsistivig-oF halbgerd,0C h€]6(m1t)ﬂydrblmo Cl-
c S aifaing. £ S5 Mo 4 G ot leie R, . hydiory, C1-Co
1@@1&%%?' é1@m&xﬁ&%ﬁwb1Wa1k9ﬁa%h91r£farcyi -CH Ny .
represen 4, “including the al kyl group, the
aﬁ\gtd)lalspwmgalkyu |9.,r ishephieeylegroep yptadnally sybstitnged mathranggs more

A Zggt etetaa%?ﬁqﬁﬂé giglp Copsi {“tﬁroglhﬁ@ggﬂﬁ](g]d%(ﬂ){kyéﬁmno cl-

dicad 4y 1amlﬁmc1acahla1 4BMACYIC6 Ak¥kXtro, cyano, hydroxy, C1-C6
hetero%ryl oxy, h dro]f}q Cl- 10 al kox)o - éHZ 8)’ y

 elaliex. Gl o gl el emitons] syt
1
o 19380 At L cardl 1BORLY £ GERUR . 60 o<k DFsroup, cach

alof Whig iadepentbrglyais pebkally sgbsﬂmtedt»heh oet @rmareysubititydnts
group and rings A-Z5,  i.ncl de hal ogen

niselegted ffom thejtrew caneisting ef baigesiaCdat kIyh & lcﬁgézﬁ{éallvl
DRSS, O, TSR SN CFEAIR o
arg/l-Camdloahkexfetneino o€ yCoplylpmino and Cl C6 dialkylamino.

Each Ar’ is independently an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or more substituents selected from
the group consisting of halogen, alkyl, amino, alkylamino, dialkylamino, alkoxy,
nitro, cyano, hydroxy, haloalkoxy and haloalkyl. Specifically, each A is
independently an aryl group or a heteroaryl group, each of which independently is
optionally substituted with one or more substituents selected from the group
consisting of halogen, C1-C10 alkyl, C1-C10 haloalkyl, hydroxy, C1-C10 alkoxy,
nitro, cyano, C1-C10 alkoxycarbonyl, C1-C10 alkylcarbonyl, C1-C10 haloalkoxy,
amino, CI1-C10 alkylamino and C1-C10 dialkylamino. Even more specifically, each
Ar’ is independently an aryl group or a heteroaryl group, each of which

independently is optionally substituted with one or more substituents selected from



20represented by R4, including the al kyl group, the
aryl al kyl group, the heteroaryl al kyl group and rings

WORMY/04350E | ude - OH, -OCH3, -0C2H5 and - 0O-[ CH2]PEDUS2008/011450
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Specifically, when R4 is an aopgi.onally substituted
phenyl ring A at |east one of the optional
substituents of ring Ais at the para position. R5 and

F ub@%r%uﬁ B6ibidtAg PR BA, (1 ctd,alkﬁm-camal@lml IRy, @1 -C4

ituted or 25unsubstituted | ower al koxy group

s @bory 1 nitredeyano Jnbsalkexycadponpnend -G klyylcmb@nglr 611:{34 or
bstituted titute hat
SRR ot LR G PR UBNEG  1 8

a hal oggeh ROt 1sandleyeﬁderﬁllykpxydreged ANeR aff ﬁbﬂupgir@ﬂéteroaryl
Mor e speC|f| cally, R5 and R6 areeach independently -H,

- @9ups eachipf|vwiyelnindependendy is epsienalty wﬁ!lgatedwtbﬁae fmore

" SRl VSR RAIRSH il gldup SRRt U p0BL W, qring alkylamine,

aldighk@aninog akkopy, mtrs,udyahe,thydesk yohaloalkorbys tal Koty edtbariy )

grQup or stituted Qr un stituted teroaryl . '
g @ﬁﬂ@carbﬂne/m@ﬁ%ké ORVI)&H&?‘QR gf%?éwtlpag& bt yfadsvith one or
t Rore Qﬁﬁs’h%‘ﬂ% s@fe‘af@dcﬁ'om NR/Hdu %rms"ﬁn lé?ﬁ'éxl' gé’ﬁ %ﬂn% alkylamino,

unsubstituted non-aromati c” heterocy c I n ’sorfe
s dedkylamireyblkdkyentrs,, cyea@,ﬂlydfoxwhdndkﬂey mﬂ@spmbml lapd

IS i onal tuted alip
L A D L o LAl A
erspad gréds; Racl Omhﬁﬁdncﬁ%e&ldﬁd? mﬁds&ﬁmally sititlted with one

an optiona Iy substituted al kyl group or an optionall }/
s @b510re substitushissglecigddigm thergroemegnsispag iof halogen, C1-C6 alkyl,

f {/ r
2 L R o RS, CTIOABIGTnRE ARG, hifro, i,
S LhyﬂmbreC&ﬂﬁs}taléalEﬁﬁ Cli-06 hlkdkﬁglrlﬁﬂ@t; id1-C6alaigdrbsny! and C1-
faor the aliphatic, the ar}/ and the heteroaryl groups

e & haleadaon) a £anCas a! greup rationlsuheiuRieyilly enegar more
d%ﬁﬁsrt ']IR% Sug&%vf?orﬁ%e ﬁb %Eﬁs@stﬁ% of Iﬁélﬁ)_gteéll,gﬁmﬁf), Cl1-C6

surta tituents e non-aro
h ethﬂmmol C b-(ljrdlaﬂ;kytaapne,s@h%chlkqu, NRPRdyanochydiexy, C1-C6

hi‘?g’gﬁi? Y 8}1&&%@%@50%1 agqld%fx§5 a%yi%bgquil(,y reCl ﬁ@g{iﬁcally,
| e6&h R} 0‘?9 ﬁiﬂ)aﬁé}fd%ﬁﬂy ﬁ) uﬁé El?{énzyl: glokp %}Stnonéﬂ&s@@stlmted with

hal oal koxy, am no, am no and
d |oa¢ ray nmmub@tltu@mstsaheﬁted pﬁm the@r@ub@trmsuég\ pﬁhal@gent, kd -C6 alkyl,

e, EP AR LA PR € LR SRR prano

hmldl@xy, Cﬁt-ml@dlk@éw C10C6 alkox gaasitmyl, (CQZLC%lkylcarbonyl and C1-
alkox )carbonyl al kyl ) car.bon

5T A6 1-CEL 23] EHRYIOpHSANY SHhiiipISd Mith one or more
%#%ﬁe)nis?e%tefgﬂérg pt)%ec %%ug %Pll'ls‘}stm% of (ﬁaloéen 8&m130 ép C6é 1,
6 alkMarﬁhnoQCb-lCllcﬁalky«lalrmnoLefEI-Qélajrkoxy, ero;Lcyahp, Rydrdxy,&lle66
hafb‘I afk%&? \é%l a}fkoxycar%onyl and 8 I-C6 alkylcarbonyl.
Each R is independently R, -CO,R*, -SO,R* or -C(O)R*; or -N(R*'),
taken together is an optionally substituted non-aromatic heterocyclic group. In a
specific embodiment, each R?! is independently R, or -N(R*"), is an optionally
substituted non-aromatic heterocyclic group. Suitable substituents for the non-

aromatic heterocyclic group represented by —-N(R?*"), include halogen, =0, =S,



8, 9 or 10. Alternatively, nis 1, 2, 3 or 4.
Alternatively, nis 2, 3, 4 or 5. mis 1, 2, 3, 4, or
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1, 2, 3 or 4, specifically 1.q4_2. Each q is
i ndependently 3, 4, 5 or 6, specifically 3 or 4.
25Each p' is independently 1, 2, 3 or 4, specifically

(C i-(ggﬁ%gl)gc 1% 441%?@?@%2%&1@, Ihgdr_o?y Q1 @g alkoxy, nitro,

Speci i ndependently a
Cley&id) (@164 akhexyycarbgnyl SEdeC6 atkyl)carbohyl (4 1 €]l &lydlealkeoxy, amino,

. Vi.is ind tl . LC2-C10
AT gpamipo et fENc iy DESTR: Cohinaeline hipenes for he
Eaeh- S § Lien ! -
2O SR e e b7 N PR W oeeife1-C6
i ntobdpdEathaloatkytl hydtexya Ol yCe akkoyy,quso, eyprai(Cilldel |y a

cHer AL R Tl e F Pl R Bl
9 afP)anilrasii %@ﬂ-csaiaakylmhogr oup or a heteroaryl

group, each.of which independently is optionally
subst i thach& wistindepsadetly ihamary], Beoup of @ Retereasy legrpwp) each of

f i-St i . . i
AR R O SN B ) L 0 o
hyabre sybstianaadeleoteyd feom tlieagroap kynsistisped ihbloged,lajkyl Arhino,

is.an aryl group .or het eroaryl group, each of which

i ﬁ&l@ﬂ?éwaenﬁilg@yra@law%% pijrog ¥Rn0s PYATBRY RRIGR IR or
SRR RHA g o S AR IRT D Sy Iragrpkoi
Clsulggitated With cagion orChulsitueinisoeiectediftam thecgranp consisting of

A RIS GBS RO S ST sty

Athialdafkoiy PAIREWcafoRyiRardRil kyBetbbiy1 S Bp&difitallye dachi RH ione

or nore substituents selected fromthe group . . )

c ordapsedandly of amary bgfenp orp hefsrearkhgroup gaetof which independently is
optionally substituted with one or more substituents selected from the group
consisting of halogen, C1-C6 alkyl, amino, C1-C6 alkylamino, C1-C6 dialkylamino,
C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl,
C1-C6 alkylcarbonyl and C1-C6 haloalkyl; or ii) a C1-C10 alkyl group optionally
substituted with one or more substituents selected from the group consisting of
halogen, amino, C1-Cé6 alkylamino, C1-C1 dialkylamino, C1-C6 alkoxy, nitro,
cyano, hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl and C1-C6
alkylcarbonyl. More specifically, each R*? is independently i) a phenyl group
optionally substituted with one or more substituents selected from the group
consisting of halogen, C1-C6 alkyl, amino, C1-C6 alkylamino, C1-Cé6 dialkylamino,
C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy and C1-C6 haloalkyl; or ii)
a C1-C10 alkyl group optionally substituted with one or more substituents selected
from the group consisting of halogen, amino, C1-C6 alkylamino, C1-C1
dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-Cé6 haloalkoxy, C1-C6
alkoxycarbonyl and C1-C6 alkylcarbonyl.
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hal oal kyl . Each sz is an aryljsgroup or a heteroaryl
group, such as a phenyl group, each of which
i ndependently is optionally substituted with one or

o TR e e bt

CIgrcﬁ[j) sihdhoasya, phenyr grpup,)ezanlm pf @h}cﬁanddplmdtqmlanboplydnally substituted

aws %}aﬁlq%'lérﬁég%%wm%w# f??ﬁlaée grotip consisiirig oﬁthG qegn, C1-Co

i tH 13dro:d), CUPCOhIKBX 1616 Qaaib, OF-04P,
ﬂﬁ@g}f‘ﬂ%‘?l gyhoa?{lydep}bgnoglt 5C| S O)E)?I (;na%’;:l’lg‘/l substit ut ed

vmaikcxgjcmbmylr@@@a]b}sltarbqeyit € 1K ldoadkioxy, emm(h € lgcbalkylamino

R Gy Rieg st Yoo ARyLRsuPigplpBill Rostinued with
haheat koxy suRttuealsealekiel frorpae g‘ro@;aédn\msuﬁglahhﬁb@en £1-C6

i ndependently an aryl group or a heteroaryl

edelpabiyLurydedxy Gdpallient.Injtre.¢yep ildnap |ay<0§wr§§mxh ehkCo

co n@ co‘ﬂ?ll?oﬁ1 3’5 ’o(?P Fgl h%g(gl E‘%dxéﬁ 3@&% é? ﬁélﬁ%aﬁﬁ%@? o'gquzy I

hydihlkydymird. - CLO al koxy, nitro, cyano, -C10

al koxycar banyl 1 0} |l gcar
hal oal K%} K R idgpindsntiis i fgiﬁqﬁyfﬁgﬁ ° Br SR R
d 't%lelfﬁﬂ) é19s arEHﬁtqbﬂm&%uﬁﬁﬁﬁb(ﬁ h&R Lclfd(natﬁ%lfbr@é}%hb $roup. Ina

ependent|y an aryl group or a heteroaryl droup
eaptrifé emhodiment) @edeRéI emdmpnd@tb'ps Rhak I—S‘/J(Ru D]asltS ian wpednally

Zéags/tg ntg% 8%&;”@%@8 tr'@%_)% lgzg%odc’pi 1ta$% ex§?1nh5y Substituents,
CeAdhdhb Bﬁedi)ffic Qﬂbtﬁﬁﬁﬂy subbtifedni8] foy the rgrr &#8mhAat Batetatlyclic group

hydr oxy, - CA _al koxy, nitro, cyano,

-4
alrkl@fﬁ%ﬂ@mdw (R Qb a@@saieﬁgnhgdrab@wﬁor t@lnmarﬁmaggbkt@;@cychc
ngro%p re Sg»‘ke@{) P@ﬁl yo and Cl-C4 dial kyl ami no. Each

ende hydrogen; ii) an aryl group or

a het erEbah)H‘Q Indgpendentle il aw hryMaiculp dr adepeodehgioyp,i sich as a
optionally substituted with one or m)r substi t
sdheryl@goun. sash Heviich ipepentientdy Isfﬁptwrla F‘d?j@ﬂ‘te‘gwéb one or

b e L T

halolkdléalkyl, hydroxy ,)C e 6alkoxly, gitrougyanpi Co€ aligoxycarbonyl, C1-C6
I

£ PO e R sl on i S S g End €1 Lo

aldféikﬂmn'ﬂfb ot QP dical&yd Qﬂﬂyf‘g’muﬁbh%lly%hbﬁﬁute@)(ﬂﬂpane or more
hydr oxy, hal oa al k b

koxy, oxycar bonyl and al car bon %
Spebstiticus $e}ect@b&hmmhe g@upr@demtmgeﬁthaipgep GW lkyl,
t I
| RGO TARER, B g LY bR S diEdtbonyl,

ngecs wﬁﬁiamobtgzmxﬁmseCeca@e@Ik;rlmﬂnd &el Qr-@ediakpkintihé.ng
am no, Cl1-C6 al kyI am no,

of hal ogen, .l
c1 6 d’?a&hl&l a}ﬁeﬁ@de@iyé@ ) Bydeagsn; ih)jap apy! xqumey,a hageroaryl

AT Pt AUt sEbph RUBRANER 9 Qo skt

aI\Iayﬂ oy aupowpubsiitadrity sederdvedt frbmttbd gmiuplronsisting ofritmitagen, alkyl,

ﬁgﬂ?rgéé,tr? gt = Seld)e?e k_yg%ﬂf L0k heﬁggoo&%-nct ?hrsotxlynl%loalkoxy,
ﬁ%ﬁa@ alﬁyrcmoﬁylk&mmaldamyl Qor lﬁyansakyh ﬁﬁéidtlonally
hal oal kox Cl -G8 al koxycar bonyl and

aISI@EIittml’IeIé ovith onem;rr@org pubstitpenty gelected from the group con51stmg of
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hal ogen, C1-C6 al kyl, am no, _¢-C6 al kyl am no, O -C6
di al kyl am no, Cl-C6 al koxy, nitro, cyano, hydroxy,
d - C6 hal oal koxy, O -C6 al koxycarbonyl, d -C6

gl[hE rL;g,@ramHylal qorcglag@g £fin6Ydlko nltfd Ly#hoChydrbRy,

group opt’i ona stitute ohe Or nore .
25alob&bxy,wékmslc&bb&yit elrhtyl‘caxhwnyf@dgxamayﬂ()doﬁpmﬁcaib' edch R™ is

hal ! ad-Ce al k

N R T R TR
Clord @édﬁQﬁWﬁélb&ﬂEﬁerﬂ@ﬁit] ogﬁoﬁél ilﬁ)@tﬁt*aﬁéaly\lnth one or more
Each R31 is independently R3 -502R3 or

@Qbﬁ)lmts sshecteri(fRa1 Y grakp Aonsissiag|es halogexarC lopbiabeyhl ¢1-C6

h at cl
B g Pk RN G BB RS-0
OfalkyNaRsbhy8 0 15C8MakRalkoRMAdrhiiosa b-ﬂe ﬂlaylaﬂlumm DIt i C
het erocycl iC ’étaiflo Suitabl e substituents for the

ndipllsramino; er i €y 8 fajky! gf(@l@ﬁ)ppgmlb/SW@t&tqumth one or more

U b AT B0 o Efistipy o Wlgeen, GleCg halgalr,
C!h%yﬂﬁxgj RY4C6 2(1](0(:)(]?6 &{tﬂi, l@yzi(t)d(y )Cg a(?% g]ﬁoi(ycar@}\?'{;&l laCk aligylcarbonyl,
By ons T kot i S i Btagin.

al kyl') g AR’ aﬂl@ieé&aeﬁ@y die® Ko,aM 060, 13e bt at@)RE6} INERS"),

substituents for the rion-aromatlc’ het erocyclic group
r égkeadegrtlsat iHgn oN{dRBIlY gubsmmhtg@l gorratonepsic he@rocychc group. Ina

coRIne peroRR i iea Rl WSO R G R Ok s Bl fonatty

C%u@xtﬂiléﬁ ﬁ@xﬁ&ﬂ%ﬂaﬂc&f&dﬂr@cych@ gi101£1§6 Stlitille)er BinpRryMibstituents,
C6 di alﬁgél/l ) am no. Each R32 is independently

| )mcdndlag spe @pemplaay sHbstitugatss for fieaipp;aramatic Betergeyelis group
gp ?see get%lrl)y )N(Itlﬁ )Og}é be%iuct%ﬁ{/ Ft e Rhdo ?ilclh\éterocychc

ne or nor e su stituents sel ect
frg@@ﬂ;ixh@re@érﬁékpby:@]‘iﬁlkg)zl ng of hal ogen, al kyl, am no,
al kyl am no I al kyl ami no,. al koxy, nitr

hydr oxyEach ﬁsgﬁ!dﬁwen%y I8k g A Biopp ot ANEyA STy LERYP: Sues a
S ?hgﬁ}ll%&g)d QhcH (??WlﬁEh ?ﬂd@ﬁon&‘hﬁy B QRiohaMAbdbktituted with one or two

bst1t one or re substituents sel ected
f rsuhstttilmltgsabwpedcmmthe grogp ebndistinggd thalogei,redkyl, amino, alkylamino,

hﬁg‘ 4 ﬂ%‘sﬁﬂ‘t"gg’lk%%?ygg? Q?fgéy B%‘ﬂ?‘ﬁ‘oﬁmﬁyoxycérbonyl
Ml&ﬁ‘!’)&@'ﬂ)ﬁhd haiBRAKVT: iof ab hyalksvra?buﬁ%agumsaluyrsdsmﬁ@a Rithyone or

i) an aryl” group or a heteroar rou each of which
i ierp GHbRbIENYS § ctqsltﬁr@nahq groyp sgmswg@é hajogpn.@eingralkylamino,

no ubstityen g
TJ zﬁ]gfl éno a%l%x 1&?1(3&{‘18 q}gd @8%%5)9*1 Qill{ogtg?érﬁbﬁﬁ
Oail@@cdﬂb@i}k}ih@mm@lkyﬁ Sp@ﬁlfﬁtlakja,)eﬁch RF’t mdepecnylamy is i) an aryl group
hy drox¥ d - C6 hal oal kox?{ ?I >§ HX
or a heteroaryl group, such as a phény[ group, eac W h independently is
optionally substituted with one or more substituents selected from the group
consisting of halogen, C1-C6 alkyl, C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro,
cyano, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl, C1-C6 haloalkoxy, amino, C1-
C6 alkylamino and C1-C6 dialkylamino; or ii) a C1-C10 alkyl group optionally

substituted with one or more substituents selected from the group consisting of
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of hal ogen, amno, d-C6 al kyham no, C-Cl
di al kyl am no, O -C6 al koxy, nitro, cyano, hydroxy,
d-c6 haI oaI koxy, C 1-C6 al koxycarbonyl and d -C6

HMLEAO0Khal RS 138RGY! EERN MkoBAGH-EHaks C1-Co

group 250pti onal |
s alksvkyctaulb@dl V@ I-E6ca\|ﬂeylcarbotml eC h—@bshaictatlIWSammoe €t &b alkylamino

fro COI’]SI sting of hal ogen, d-C6 al kyl,
‘ﬂ]gtlh@g’ég( Pami no, O -06 dial kyl ani no, Cl-C5

al koxy R sHd R'Qure @Mﬂﬁdeﬂemérﬁm) }ﬂ i 8<56c h@@.ﬁl;}ﬁ@w g optionally

G -C6 hal oal kyl; or i) group

opubs@naed withobs or mmesuhmtuqnts ﬁeleetled ﬁmmetl@m@wp eqnsistiag of

18855k PaN ACS NG "B SR €1 27 Bl o ARG vt and

n h&fe?barﬂy&n@l) afl Melil QX ¥ hefetodod giash;f; %h&mﬁylepéﬂde@y and optlonally
al koxycar bonyl and C -GC6 al kyl car bonyl -

EsebstiRged withipge 9e mesn sybptifuentsysglesigd rﬁfonp the gﬁuxamswtmg of

| h
HRHBER O, RN TIES N, 2By CHES M, PR halBhIRUR, £1-C6
Wialiphatiegzroup amt €1-Kihisdodlipaaticgoap eAﬂtemaillvelm Riaad @' tkpen
ConSI oL n% ggﬁﬂ%lggg%lpm Hfl }\I% ?q{ryéq,laorg %{P%Q%ege?(l)ck cli’c ring
5%:[) Qﬁ)%%as‘hggﬁﬁ ed villi (S;fé & Iﬁé(lje%ﬁﬁskmﬁ%lts segctéaefrom the group
hal oa XY,

am no, C - al [ am no and -
dicahd«t;tlr@nfnbalogem I-(DH) @NGN@SJ—MC&I; kNHz,gﬁb@ié aél;nmyoﬁéfql@

t t ut it h. .sel ect ed
Vol e o S SeBh S
hxﬁsﬁwentgeiéé&daﬂrdﬁﬁwe gﬂaup b@msxﬁu@w harageQGOH -CN, -NCS -NO,,
al koxycar bon car bonyl, CI-C6 hal oal koxy,

| k
anNi, Ctﬁécaaﬁ/mﬂla% hal al%@xmr@@ns!@atea@wl and Aparyl or a

“8lyodiy, 5 PR et op BN ot AR lonp o mor

S %bsiti;ttﬁdiﬁﬁs:%dtw&@dh?ﬁm 'gmﬁb ggiﬂlglmgaifllﬁldge? lu-mH -8Ng -NCS, -NO,,

s L Bl oo oy RS
ﬁg%ﬁic gé} -%é ot cpéefﬂfc BdEHERPR 2hy F8 HRsdakh iffebéndently i)

exenpl ary substituents, for
nGH— 1) aﬂ:ﬂtCé aliphatic grouy omiogalby pubstiprtes with ode oy more substituents

ot et i thegratiasppae ehpatesy oKk R S R, c1-Co
Rﬂa%(dx@démméémoxys abbl afid hteward! @Mﬂ ar }&nzﬁér@hpabﬁdmally

group, such as a phenyl group, gach
i rsdbspén@é mithyoriepr amare @nbatwnﬁﬁmcrqdbfr@a th gneup gensisting of

SRR n e - RS, PSP Chfe. 128 ARGCIUes HaRANRLY. G -Co
ahphatlc group and C1-C6 haloaliphatic group. Alternatively, R and R' taken
together with the nitrogen atom of NRR' form a non-aromatic heterocyclic ring
optionally substituted with one or more substituents selected from the group
consisting of: halogen; -OH; -CN; -NCS; -NO,; -NH;; C1-C6 alkoxy; C1-Cé6
haloalkoxy; C1-C6 aliphatic group optionally substituted with one or more
substituents selected from the group consisting of halogen, -OH, -CN, -NCS, -NO,,
-NH,, C1-C6 alkoxy, C1-C6 haloalkoxy, aryl and heteroaryl; and a phenyl group
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di al kylam no; or ii) a C 1-C_3Q _al kyl group optionally
substituted with one or nore substituents sel ected
from the group consisting of hal ogen, Cl-C6 hal oal kyl

ﬁgﬁé?g'y%lbgﬁtufgﬁ Vﬂ'tﬂ‘&i%y r xﬂi)xtersg tﬁtYé‘i‘ﬁ‘sosethedC@om the %roup

OXycC onyl car , Cl-C6 hal oal
armnmtu@ of(mlc@eky-l()ﬂn -ﬁ}N aNdlSQNQﬁ -NiHal R{4Cndlkexy, C1 C6

o BB IGKY X REperghryY st ahd O e hiagaiphatie 3 Roptp apother
e%?&:lﬁé eMBbdithent) FeRRNREARE bXch 1§d6ﬁéhdé}ﬁ?| Ly; 8 @1sCh blpledic group
one or nore substituents selected fromthe group

c m@p@allyrﬁglbﬁﬁtuwalvugeﬁne e TRgte subgitegnthigelecsgddyomthergroup

BRI A HigaBh By, By, EYRAMIER1 baloalkoxy and

haaleﬁ@}lkpﬂenyl? lor bénzyl. aspwlﬂyéx@rplmfwth ankilw include -H, C1-C4
substituted with one or nore substituents sel ected

f raberlinhenylandbensdilsi sting of WO
2009/ O%?&%Egl ILJE%IQRI% Srlite Q%lab:ié in S%l:@lgeﬁ 'Forrﬂmartﬂ is provided

al kyl am no yl'am no, nitro, cyano
hymﬂm@llowmgqalrégmphs al koxycar bonyl al kyl car bonyl and

hal oal l p c eac s in ntly i)
hydr oge HS) Eg(br)ﬂa gﬁé)ﬁ?% m%lg?%é‘ﬁ\% dlgr oup,

such aqa'qsaneguémamry%esmeea Iaq@fgraw drhini pUSRARARBidtddS
optional ly substituted or nore 53ubst|tuents

s dietereazyl groupn Ekmnglreg gfosm@hlﬂ sgb$trtgen§$, 11h€éil®gg Apecgiic gdstituents,

dro
cye ot oo elARom) pr Tt bR R dipgfbid e fir
Clse&t \faﬁle@abktﬂéﬁy'aruﬂﬂbm StRdcnizdl FdrilA¢1). no and C -C6
dlalkylaﬁm or iii) a C 1-C 10 al kyl &3
opt i ondt1apddRisaken togetherwith theritregenyions 0@{{ Rodern g >- or 6-

naraaESt 0598?1%‘5& R SRRSO A BRRAR, PhartBies of

Clsuftfble blklrsmylmatsb nmyid,mﬁpeéfﬁ'lcahkgﬁitwmtsb dorythe n@h—a@ﬁnatlc

Sﬁllg?q%‘lgﬂk}’gﬁg ’HBS rf%pr}gsente ﬂ\?lllkg lai?%]gpg%émnléq@t 1|n)}h6f grslt_-a% of values for
Qﬁ@%’i@ables%@%'ﬁ%c&&al PGG&);BQ@) or -N(R51)2 taken

together is an optionally substituted non-aromatic

het er ocYaliéscangrpoeforred nvalues fre dhe lemaindsndf therveriaklas of $tuctural
R5
 JEB A Dl becntahentep e tsre et P e REBCRR el of values.

Sui t ab'&ﬂﬁiﬁ%ﬂ@ bavalusd s thet wigiables ir Sh@llldﬂﬁlangoﬁlﬂﬂ@ () i€provided in
exenFqLary substituents, for the non-aromatic

heheradloyang parggrapks represented by -N(R51)2 are as

descri 0 clic

group Eggsr ggeﬁfoggbctaﬁ%%gg)g{da%C%E% dg%endent 'y

| S i) o' iaayloptomlly smbstﬁtufedtaqu @aoupl orgmmpppn&ll;ciubaﬁtu&d
ch i ndepen

o JilRaPA UL ERRT B8!S B o s an St sperifis sbstituents,
S%fﬂ%%&i{rfahe RRd melawgk&?a ?ép?és’eﬁ‘tﬂd ®f; RO gedescAbddin the first

am no am no, dira am no, al kdoxy, nitro, cyano,

h)sdmﬁqqludsafbmb We"@’blew&mﬂmula d- kyI car bonyl and
hal oal K i onalhy
cubsti vt S ekt Rl Y BetBet AR NE B fggm 2 5-or -

f rRémbéied, WpliuRal BESHst tutétndi-arbaig Béterodhtliwring. Examples of
al kyl am no,_ 25di al kyl . am no, _ al koxy, nitro, cyano,
hysYHaHg | subskifusRIS g;@ipdng Wﬁ&f’@éflbﬁmms for the non-aromatic




al kyl carbonyl and hal oal I cyl. Specifically, each R52
i ndependently is i) an aryl group or a heteroaryl

wWQ@e@ap45583ich as a phenyl group, each of which PCT/US2008/011450
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i ndependently is optionally sygstituted with one or
nore substituents selected fromthe group consisting
of hal ogen, CI-C6 al kyl, Cl-C6 hal oal kyl, hydroxy,

Cl- . i , . .
G Rt rdscfed ) NUERS archs TR IE AP R yalues for
altlkeVvaarables o Sttu€utal Bordulal(Ry| am no; or ii) a C 1-C 10

| kyl ti .1 tit i th
Subat | FGHILC 868 Gieh cRAoPPERTIING Thy Ol 258K8FE Ry ebrkomperour
2@994&@5&%&@&4&52008/ 011450 - 17 - hal ogen, O -C6

hal oal kyl, "hydroxy, O -C6 al koxy, nitro, cyano, C-C6
al koxydéaalimsraptl praferr@bvalues/ofshe rmginder Of tl@ovaniablsalok Ssrygtural

ami no | -C6 al.kyl am.nqg, and, Cl- ial kyl.am.no. R.and
RFaRBa DT Ferd Ry deighioel aBh A ot oREhelf st e .
group Qpfdueihatet &f RSudasbi thetvatlabies ih SIARN@H] Fathfula (1) is provided
substituents selected fromthe group consisting of

han Bgdpllowing paragraphsNCs, - NO2, - NH2, O - C6 al koxy,

a-Co6 I Y, pARy o8 e rvl o Qr il ). I

or a he 8?%2?;? ’g}}ohp’,Re%gdnﬁifﬁ@E %ﬁg‘lét?ﬁ ﬁfsgh%bwa%% for the
ophirdsalf yalaedst i tuted with one or nore substituents

sel ected fromthe group consisting 8f hal o

-CN, -

R R QR BT 63, Byl - SEONa oI NBry COS-
Clof@g. NIRRT SARED bR IERELKD 50

group. Alternative R’t akén togef her” Wi th’ the
ni-8OggRH, ait ENRIFONRRIA R'ois iHaa natmstitutahert irsubstiteted eljplidtic group,

ri ng, opti gnal | bstituted with one. or ,nore .

s GoUPRItER OF LathbSUBEY Y0 ther BRIt oF Unsugitgfed heteroaryl
h %‘r%e NAlterfdfiveho is-NCSS- oNRR7-; MPR? {8l B stdule@of unsubstituted
CI- hal oal koxXy; C1-C6 aliphatic group optionally

s @bphaticugrewp, wi substiwed or upsibstitiesl aswh grovp or ¢ sybstiuted @r

fromt | St ogen, 6y - )
e R et RS S PR il
hetiestioaed bi wssulstiratedrcytliodlkal grotisroparsybstiuted pr uaabbtituted

i ndependent|ly and optionally substituted with one or
méyelicsalkenyl graum 8 sulstiduedar insyhstituied grd @O AS R S¥Gstgpted or

ATy ke g 5, NOSE N g, Al

at’ic group an

hal coshlieptaimidcargt Rtijs.a dubstituteder uhsubsttitatiarybgronp Br ambstituted
R are each indegen ently i) -H, ii) a Cl-C6 aliphatic
g5 UPSURSHIULEISISTOUYhEIOUP Yt ed with one or nore

substi tignt 3 sal seted fromthe group consisting of
hal ogen, -OH -CN, -NCS, -N®, -NH2, O -C6 al koxy,
Cl- C6 Hédleesl dndypyefereq valagsiofthe eamaringer;of ghe yarjapleg of Structural

phenyl oup opt.i onal | ubstituted,w t ne- 0 e

P TP IDHE <& ihaRRRutn Bk HeR bl e RCARL seTBY Selues.

?:iﬂ ?jg e En la-s&i(bl?d-eﬁh\bod‘irhﬁﬁ, the NeFamid Nt vatilve (replesentyd by Structural
- al oal ko

xK} Cl-Co6
Formula (II), (III), (IV), (V), (VI), (VII), (VIII), (IX), (X), (XI), (XII), (XIII) or
XI1V):



al i phatic group and C -C6 hal oal i phatic group.
Alternatively, R and R taken together with the

waozawogsm at om of NRR form a non-aronati c het BCDU§00$/€11450

ring optionally substituted whhh one or nore
substituents selected fromthe group consisting of:
hal ogen; -OH, -CN;, -NCS; -NO2; -NH2; Cl-C6 al koxy;

d -C6 30 halpal koxy; CI-C6 aliphatigqgroup optionally
substitutedfwith one or nore substituents sel ected
fromthe grpup consisting of hal oge - -CN, -NCS,
-NO2, - Ng2; koxg, Cl-C6
het er oaRYl ; Rboup RWO
2009/ 045503PCT/|US2008/ 011450 - 18 - optfional ly
substituted wnh one or nore substituem s sel ected

fromthe group opnsisting of hal ogen, -Qd, -CN, -NCS,

-NO2, -NH2, Cl1- @xy, Cl-C6 hal oal ko d-Cco

al i phatic group/and O -C6 hal oal i phati c /r oufR°*RAIm—R*
anot her specifigt enbodi nment (JIR and R e each (111),

i ndependently -H;, a C1-C6 al'i phatic group 5optionally
substitute®wi th one or nore substituents sel ected
fromthe grloup consisting of hal ogen, phenyl, hydroxy,
d hal oal koxy and benzyl; phenyl; or
benzyl .R! c exam@Rr?®y of each R and R include -H,
Cl-C4 al kyl, phenyl and benzyl. A second
set of valuesqjor the variables in Structural Fornula
(1) is provided\10in the foll ow ng paragraphs: Y is
-H -C0OR - of o-C(O)NRR,, preferably -H Rl is
an optionally bstCR R Ba &r yl Rgr oup or an optionally
substituted heeroaryl group. Ex8¥pl es of suitable
substi tuen i ncl udi ng specific substitggnts, for the
aryl and tHe heteroaryl groups represented by Rl are
as describgd in the first 15set of val ue

vari abl c Formula (1).
he ni t@%&én atom of N(
or 6- nmenbered| optionally-sbstituted non-aromatic

heterocyclic "™ng. Exanpl es [pf suitable subd®hituents,
i c substitugphts, for the non-3gromatic
g TeEraTpnt ed DR*-NRR3 are a O—R*

i ncl udi ng speci
heterocyclic ri _

described in tlfe first set of val Fl@§ for 20tdfe
vari abl es of Structural Fornmula ()7
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HN

HN
>\N(R7R4) >\(CHz)m—R4
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Val ues and preferred values for the remai nder of the
vari ables of Structural Fornula (lI) are each

w0 pabepessoent |y as descri bed above for the firsPCHES2008/011450
val ues. A third set of _wal.ues for the variables
in Structural Formula (I) is provided in the follow ng
paragraphs: 25Y is -H -C(O)R -C(0)OR or -C(0)NRR ,
preferablyqoyH Rl is an optionally substituted
aryl group|or an optionally substituted heteroaryl

sui tabl e substituents, including

(zF%r the aryl and the heteroaryl

_ E? are as described in the first

set of values For the variables of Structural Fornula

(1). 30R2 and’ taken together with the nitrogen atom

of Mm%)ﬂmnaSQBG menmber ed,

optional | y-sub T tut'® 2honoaroﬁatlc het erocyclic ring.

Exanpl es of suwit abl e substltuent§)d ncl udi ng specific

substituents, for the non-aromatic =~ WO

2009/ 045503PCT/ US2008/ 011450 - 19 - het cyclic ring

set of val yes for the variables of Stru Eqrmul a
(). areeach i ndepe N(RZR)
hal ogeng? r al Kexsergroup or a |ower al kyl groué.

5Val ues and prgeferred val ues of the renmi nder of the
vari abl es of

ructural Foomula (1) are eabl
I ndependent |y descri bed|labove for the fir set of
val ues. A rth se f values for the i R4
in Structural rnul@”@?) is pRovided in the/follow ng

par agraphs: © Each of Y(XR, R2, R, R5 and
R6 i nde ?dently is as described above for the 10third
set of( ’'ues. Xis -(CRBRG)-Q; Qis -0-, -S

C(O) ’ C(S)'! 'C(O)O'! 'C(S)O'! 'C(S)S'! 'C(O)NR8'1
-NR8-, -NR8C(0)-, -NRBC(O)NR8-, -0C(0)-, -SO&3-, -SO,
-S(0)2-, - NR8-, or -NR8S02-; and R4 is -H, a
substituted|or unsubstituted aliphatic group, a
substitute stituted aryl group, or a

substi tgyted or substjitrargd het eroaryl 15group.
Al ternatively, is -0-, -S or -NR7-; and R4 is a

substi t ut ed onﬂynsubstltuted

N(R'R%
5 o (XID),



al i phatic group, a substituted or unsubstituted aryl
group, or a substituted or unsubstituted heteroaryl

wQe@ajo4ss#88 t ernatively, X is -(CR5R6),"-; and RACT/ESM08/011450

10

15

20

substituted or unsubstituted_eyclic alkyl group, or a
substituted or unsubstituted cyclic al kenyl group, a
substituted or unsubstituted aryl group, or a

substi tut egqor 20 unsubstituted heteroaryl group, -CN,
-NCS, -NQ2|or a halogen. Alternatively, X is a

coval ent bapd; a R4 is a substituted or

unsubstgitut e yl g Or a substituted or
unsubstituted |heteroaryl group. nis 1, 2, 3, 4,5 or
6. Val ues an referred val ues of the remainder of the
vari abl es of ructural 25Formula (1) are each

i ndependently a3.descri bed above for the first set of
val ues. In a sgfondOembektznemR™ t he cer ani de
derivative isgepresented by Strggiiyraad Formula (11),
(111, (1) (M), (M), (V) (VD) (1%, (X)),
(XI). H(Xi11) or (XIV): - 20 - R1R1

N( R2R3) N( . HN)------ (CR5R6)N-Q -R4 0(1V),

N{R2R?3)

%ﬂ_(CHz)k_Rw

o (XIV),

or a pharmaceutically acceptable salt thereof. A first set of values for the variables
of Structural Formulas (II) — (XIV) is provided in the following paragraphs:

Y in Structural Formula (II) is -H, -C(O)R, -C(O)OR or -C(O)NRR',
preferably -H.

R! is an optionally substituted aryl group or an optionally substituted
heteroaryl group. Examples of suitable substituents, including specific substituents,
for the aryl and the heteroaryl groups represented by R! are as described in the first
set of values for the variables of Structural Formula ().

R? and R® taken together with the nitrogen atom of N(R’R?) form a 5- or 6-
membered, optionally-substituted non-aromatic heterocyclic ring. Examples of
suitable substituents, including specific substituents, for the non-aromatic
heterocyclic ring represented by —NR’R? are as described in the first set of values for
the variables of Structural Formula (I).

For Structural Formula (II), in one specific embodiment, R* is an optionally
substituted aliphatic group. In another specific embodiment, R* is an an optionally
substituted aliphatic group, an optionally substituted aryl group, an optionally
substituted heteroaryl group, -CN, -NCS, -NO, or a halogen. In one further aspect

of this another specific embodiment, R*is an optionally substituted aryl group or an
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optionally substituted heteroaryl group. Examples of suitable substituents, including
specific substituents, for the aliphatic, the aryl and the heteroaryl groups represented
by R* are as described in the first set of values for the variables of Structural
Formula (I).

Each R* in Structural Formulas (IV), (V), (VI), (VII), (X), (XI) and (XII) is
independently an optionally substituted aliphatic group, an optionally substituted
aryl group or an optionally substituted heteroaryl group. Specifically, for Structural
Formulas (VI) and (VII), each R* independently is an an optionally substituted aryl
group, an optionally substituted heteroaryl group, an optionally substituted lower
arylalkyl group or an optionally substituted heteroarylalkyl group. Examples of
suitable substituents, including specific substituents, for the aliphatic, the aryl and
the heteroaryl groups represented by R* are as described in the first set of values for
the variables of Structural Formula (I).

Each of R® and R®in Structural Formulas (III), (IV) and (V) are each
independently —H, -OH, a halogen, a C1-C6 alkoxy group or a C1-C6 alkyl group.

Each R* in Structural Formulas (IIT) and (VIII) independently is an
optionally substituted cyclic alkyl (e.g., C3-C8) group, an optionally substituted
cyclic alkenyl (e.g., C3-C8) group, an optionally substituted aryl group, or an
optionally substituted heteroaryl group, -CN, -NCS, -NO; or a halogen.
Specifically, R* is an optionally substituted aryl group or an optionally substituted
heteroaryl group. Examples of suitable substituents, including specific substituents,
for the alkyl, the alkenyl, the aryl and the heteroaryl groups represented by R* are as
described in the first set of values for the variables of Structural Formula (I).

Each R’ in Structural Formulas (VII) and (XII) is independently -H or C1-
C6 alkyl.

For Structural Formula (IV), values and preferred values of each of Q and R®
independently are as described above in the first set of values for Structural Formula
(D). In a specific embodiment of Structural Formula (IV), Q is -O-, -S-, -C(O)-,
-C(S)-, -C(0)O-, -C(S)O-, -C(S)S-, -NR¥(CO)-, -C(O)NR®- or -OC(0)-; and R? is
optionally -H, an optionally substituted aliphatic group, an optionally substituted
aryl group or an optionally substituted heteroaryl group. In another specific
embodiment of Structural Formula (IV), Q is -O-, -S-, -C(O)-, -C(S)-, -C(O)O-,
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-C(S)0-, -C(S)S-, -NR¥(CO)-, -C(O)NRE- or -OC(0)-; and R® is optionally -H, an
optionally substituted aliphatic group or an optionally substituted phenyl group. In
yet another specific embodiment of Structural Formula (IV), Q is -O-, -S-, -C(O)-,
-C(S)-, -NR¥(CO)- or -C(O)NR®-; and R? is optionally -H, an optionally substituted
aliphatic group, an optionally substituted aryl group or an optionally substituted
heteroaryl group. In yet another specific embodiment of Structural Formula (IV), Q
is -O- , -S-, -C(O)-, -C(S)-, -NR¥(CO)- or -C(O)NR®-; and R® is optionally -H, an
optionally substituted aliphatic group or an optionally substituted phenyl group. In
yet another specific embodiment of Structural Formula (IV), Q is -O-, -S-, -C(O)-,
-C(S)-, -NR¥(CO)- or -C(O)NR?®-; and R? is optionally -H, an optionally substituted
aliphatic group or an optionally substituted phenyl group; and R®is-Hora C1-C6
alkyl group, phenyl or benzyl. Examples of suitable substituents, including specific
substituents, for the alkyl, the alkenyl, the aryl and the heteroaryl groups represented
by R® are as described in the first set of values for the variables of Structural
Formula (I).

Each R' in Structural Formulas (XIII) and (XIV) independently is i) —H;
i1) an aryl group or a heteroaryl group, each independently optionally substituted
with one or more substituents selected from the group consisting of halogen, alkyl,
amino, alkylamino, dialkylamino, alkoxy, nitro, cyano, hydroxy, haloalkoxy, and
haloalkyl; or iii) a C1-C6 alkyl group each optionally and independently substituted
with one or more substituents selected from the group consisting of with one or
more substituents selected from the group consisting of halogen, cyano, nitro, C1-
C10 alkyl, C1-C10 haloalkyl, amino, C1-C10 alkylamino, C1-C10 dialkylamino,
aryl, heteroaryl, aryloxy, heteroaryloxy, hydroxy, C1-10 alkoxy, -O-[CH3]p-O- or
-[CHz]q-.

Each k in Structural Formulas (XIII) and (XIV) independently is 1, 2, 3, 4, 5
or 6.

Each n in Structural Formulas (IV) and (V) independently is 1, 2, 3,4, 5 or 6.

Values and preferred values of the remainder of the variables of Structural
Formulas (II)-(XIV) are each independently as described above in the first set of

values for Structural Formula (I).
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(1) - (X1V) is provided in the_follow ng paragraphs:
Y in Structural Formula (I1l1) is -H -C(0)R -C(0)OR or
-C(O)NRR , preferably -H Rl is an optionally

subst i wg{cgn@galofgé@g%q%h@oafr&més%@gpux P3khbitak ) — (xX1V) is

het er oaryl group. es of sultable substituents,
I podvididng tspfediofving parbgtapbuient s, 10for the aryl and

the h b ] . '
oscr | Bt phty RORE S R oRE FEPR) B 28Y R indbmesdGatty ingp desoribed
\?Mﬁa?ﬁter fop tHe ke e Bmz'ilﬁes(ﬂo% thﬁ(R%Iﬁzi%%'l)gs 5@5&@&&‘1@1 FORRIIRE(T) — (XIV).

the nitrogen atomo orma 5- or 6-

menber & is e phéruth grdup-aptiosaliyt sibstitutedrwish onmer more substituents
et gL D ar T hocniibs Slloest S, RudHaRvLhiRaS, OR*,
L5gRVeLRENE),| Ar' LVGORE-TSNTREY,, by -ANRRB-W-ArBSO-V,-N(R*'),,
described in the first gset of values for .
-S-Ve-Ar, -S-V|-N(R™),, -N(R")-V,-Ar', -N(R™')-V-N(R™ )2, -O-[CH,],-O-, -
S-[CH;]p-S-, or -[CHy]q-. Specifically, R' is a phenyl group optionally substituted
with one or more substituents selected from the group consisting of halogen, cyano,
nitro, alkyl, haloalkyl, alkylamino, dialkylamino, aryl, aryloxy, -OH, alkoxy,
-O-[CH;]p-O- and -[CH;]q-. Specifically, the "alkyl" referred to in the the alkyl,
alkoxy, haloalkyl, alkylamino and dialkylamino groups of the exemplaryl
substitutents independently is C1-C6 alkyl.

Ar' is a phenyl group each optionally substituted with one or more
substituents selected from the group consisting of halogen, C1-C6 alkyl, amino, C1-
C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl and C1-C6 haloalkyl.
Preferably, Ar' is a phenyl group each optionally substituted with one or more
substituents selected from the group consisting of halogen, C1-C6 alkyl, amino, C1-
C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl and C1-C6 haloalkyl.

Each R* is independently i) hydrogen; ii) a phenyl group optionally
substituted with one or more substituents selected from the group consisting of
halogen, C1-C6 alkyl, amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6
alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl; or iii) a C1-C10 alkyl group optionally
substituted with one or more substituents selected from the group consisting of
halogen, amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro,
cyano, hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl
and C1-C6 haloalkyl.
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anot her specific enbodinment, R4 _is an an optionally
substituted aliphatic group, an optionally substituted
aryl group, an optionally 20 substituted heteroaryl

group, EangRh NiRiepe t@n R3& c??fg@gﬂng ishfl oﬁ?’@nz{lqyﬁlbﬁﬁuted non-

aspect o i's an I speci i's an
o ptdnoatizl Heterseyolic igtaitpe dExamplesgrfcupatde sd:mtihlﬁ(ﬁs including specific
2009/.045503PCT/ US2008/ 0114 tional,l 253
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s ubs%hrbw fhe firstiet mgp&s%ﬁmb fVaRatsiedst $hueithBForhiila tihe
aliphatic, the aryl and the heteroaryl groups

r epr es&aluss ang prfemedvalyestefshe rapeinden of te Variables QéStrwtural

Y Bhal 0 X YR PR Pa 5  Pp BB b st st o
( Vhiugs fdr Structud)Fomdla((F.!) is independent| y an
optional ly substitut ed al i phatic, group, an optional |X¥V) s

subst i tuthard sat 9ff vadwesfpr de variaklpy moﬁ*;a}cm;ralsliﬂﬁmlaswéﬂ

I 1y, for Structural
gﬁoe‘flﬁ? ‘X("Qﬁg O%B&én%sﬁ/%%iabﬁsgch R4 i ndependently is an
an opt iBadabf Y, QUBSIRY, m&emﬁ &'yRE RQR?, Rt angAir bimalbpendently is
substi t het er oary oup. gpti onal. |y
s%g?ﬁcflgﬁfg%’quvf@r t%fésﬁn% kYA v 33‘1‘“6 b BF Vaﬂalafﬁ ofoRieotyral
syRahhihy Ie;)d @q\gr oaryl al kyl group. Exanpl es of
suita Ie substituents, including specific

subst i thaelm EN(R R3y 1stamyrlazlll|dp‘ryé,tach;1dmﬂepme§lﬂmah gipemazinyl or

het er o u esent by R4 are as

RG] B P oIl S LN vk o ub e Bected
Stifore thegddbup-ensistiag of ihalo |E1°¢5 BkyB @l -86 haldalkyl, hydroxyl, C1-
Structural Formulas (111 and (V) are each

5
i ihealleaiere Attroy cyaao Cd}CS al kn&yq@glmyl &1cC5 abkylgarpayl g 6>

'haf%a Oky’%ilf ﬁg) %epengé n(?% %%@l

0 pt | onaldlyessubd @tefém@daluymﬂ the ednhaihdee @f g1e, vaﬁabrasbf Structural

OB oA Sl S LSS Y oo

a d het eroaryl rou -CN, -NCS,
@af&@% i;&;ﬁ#lc?ﬁégeliﬁ?ﬂu]aggf yl group,

ecifically, R4 is an optionally
substi chmdtha;leyd)f ‘galwpfonmea/arla)hdes orfthucpurgubermulast (Elg-(XIV) is

het er. of suitable substituents,
uli’EfrVd‘gﬁfétE%@’g “&gB‘HB ﬁ%ents for the al kyI t he

al kenylgach B?YanéRI aRt RPhRS €L RY, Qﬂp W RBURS Ar' independently is
represented b are as described in the first set of

vas desribed abave forihe dbrbsetof vEuFy 6T ypkes Faithe variabies.of
hcanZa {f?{*fagﬁtlg 68 orrrul as (M) and (XII) is

epen
Each -N(R2R3 ) is an unsubstituted pyrrolidinyl, azetidinyl, piperidinyl,

piperazinyl or morpholinyl group.

Values and preferred values of the remainder of the variables of Structural
Formulas (I)-(XIV) are each independently as described above in the first set of
values for Structural Formula ().

A fifth set of values for the variables in Structural Formulas (II)-(XIII) is
provided in the following paragraphs:
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Structural Formula (1). In a_specific enbodi nent of
Structural Formula (1V), Qis -0-, -S-, -C(O0)-,

-S)-, -0)0-, -AHO, -S, -NRB(Q)-,

- C( 0) N8y h%ffYQfﬁQ R}, RS B RS BORM iRoNG3! !y tl
opt i onal Icy substi t%.lt €d al i’phati’c group, ’gin %%%F{)nlgﬁ?pyenden Y
subas desatibetl zhoyt fgrtbe fowth sshobyrliesrfat the wwibkles oS eattural

SERRRRR D BERR o 1) 7 6T 1 S

-C(9) - ,RL; .
EE et Dot i i U
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or 68 G SRS B0 s BN OB O LB G RO Bheny or 3.4
StethygéredidxyFophayd (1V), Qis -0-, -S-, -C(0)-,

-C(S)-,. -NR8(Q0)-_ or -C(O)NR8-; and R8 is optionally

-H, an Yuesoand argferrad yvaluesplthe semaipdertaf chejyasiables of Structural
(o] ¢} I { '

o SRS () RED It K indirkha S R Bpcr b aRBbUCRHE e et of
envhbes fierStneturst Faratule @). Formula (I1V), Qis -0- , -S-,
-C(0)-,,-C.S)-, .- NR8 - . = C(0) NR8-; d R i )
opt 1 bnah PR gt Of Al 95 i el Switaral BTt 1B-CKIV) s
IO inffle @@Idv@{ngﬂ ég?@t ituted phenyl group. In

yet anot her speci fl C, e%b di rr6\9nt7 of St ru(g:t L3I{‘a| For mul a
(1V), @dchofl Q, R'SR}, RRA)R®, RV, RF, RY, B%, R’ aiBAC(ipdependently

- C(0) NR8-.; d R8 i i 0 ly - n_option

S0 S ees S fon e BB Bl horetugs RyBF SREHHIGS Ot Stfbctura

s (Hasiulay {(BY- pREny| group; and R8 is -Hor a A-C6

al kyl roup,4tphenyl or benzyl. Exanples of suitable

subst i t%c?@htps, of plenqiwahBospdes @DHc(¥ybViIbudX) end Cgrist he

al. I vi . .
7 iitepsnd oAy SRR ol BB Aler AR B NEHELERth ipERRenuy is
Vdpﬁ'eﬁalf}(ﬁubktﬁtatedaviﬂﬂ?[hm mérleShbs(mﬁmgaéelé@g&I(Jfrmgl) the gioup

Each Rl in _Structural Formuy]as (Xl.]1) an Xl .
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S kal)ag{(?taﬁ] }tyéeod gd\?letgﬁ %ﬁ’e G‘\t}r Aﬁt’) reg sub’s ttji(%{e&gﬂ%(gg’s 2{4(5%((118 lé)alkyl) ’

f rORVi-Ae’, g0l Ao 0s asd i [KH04-; brailioapeatiphatik giopp aptiomslly

al kyl am no,. .di al kyl am no,. al koxy, nitfro, cyano, . .
Pt RS T anrtisBni el Tord the Py bonsfstig of
alhg)dgeB! 4R, 966 HARall8 drhivio IRl IamEtRD andi§Nirhiho, -OR, -Ar’,
substituted ywth one or nmpre substituents selected

f r¥mArhe VgPBip -@ntdalieilh gV o O(hdlotlkphhe QoV s #57,e O-[CH,]p-O- and
sqttsﬁi tuents selected fromthe group consisting of

ha ogéﬁ,' cyano, nitro, CACl10 alkyl, C1-C10

hal oal K3dch Rdrfon®trudBhiralEermallky(aytumb(X 10 is Gldependently an aryl

di al kyl am no, aryl, heter oa%‘l(ygI aryl oxy,

h&F R ANGICETY! HYER Sgwerary 2Ry T a-ylewFt:bﬁfr,oml gEftup, each
234 inde e%g&hms'opﬁéwy%ugtﬁhtewim%@or(rﬁ% lshbfteknts
(Xi [ ndep%n ently is 1, "2, 3, 4, 5

selected from the group consisting of halogen, alkyl, haloalkyl, Ar’, -OR*,
-O(haloalkyl), -SR*, -NO, -CN, -N(R*"),, -NR*'C(O)R*’, -C(O)R*®, -C(O)OR™’,
-OC(0)R*, -C(O)N(R’"),, -V4-Ar?, -V-OR*, -V,-O(haloalkyl), -V4-SR*, -V4-NO,,
-V4-CN, -V4-N(R*"),, -V4-NR*'C(O)R, -V4-C(O)R*, -V,4-COR*, -V,4-OC(O)R™,
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Structural 30Fornulas (11)-(Xby). are each
i ndependent|y as descri bed above in the first set of
vaI ues for Structural Fornula . WO
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-0-V1-N(R31)2, -S-VO-Arl, -S-V1-N(R31)2 50
rhehzily,-oyenmtro,-aﬂl(mhqloamlwy) gkylamipaidiqikylgmingg rOR™,

PRSI 0y, & OOy PSR TRAEl f -
f raadm[t(ﬁéz] foup consisting of haI ogen, cyano, nitro,
glr 5?”0;(#1 L%_: k@#tﬁl&%}r‘é ormuqas (HqI aIJ< (30 I?Isnlndoepenc[ently is an aryl
group or a heteroaryl group, each of which independently is optionally substituted
with one or more substituents selected from the group consisting of halogen, cyano,
nitro, alkyl, haloalkyl, amino, alkylamino, dialkylamino, -ORSO, AP , -Vs-Ar s
-V-OR¥, -O(haloalkyl), -V4-O(haloalkyl), -O-V4-Ar, -O-[CH,],-O- and -[CH;]q-.

Values and preferred values of the remainder of the variables of Structural
Formulas (II)-(XIV) are each independently as described above in the first set of
values for Structural Formula (I).

A seventh set of values for the variables in Structural Formulas (I-(XIV) is
provided in the following paragraphs:

Each of Y, Q, R', R%, R>, R, R°, R%, R, R}, R', R**, R*! and Ar'
independently is as described above for the sixth set of values for the variables of
Structural Formulas (II) — (XIV).

Each Ar’ is independently a phenyl group optionally substituted with one or
more substituents selected from the group consisting of halogen, C1-C6 alkyl,
amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-Cé6 alkoxycarbonyl, C1-Cé6 alkylcarbonyl and C1-
C6 haloalkyl.

Each R* is independently i) hydrogen; ii) a phenyl group optionally
substituted with one or more substituents selected from the group consisting of
halogen, C1-C6 alkyl, amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6
alkoxy, nitro, cyano, hydroxy, C1-Cé6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6



-0-[CH2],-0- and -[CH2]g-. Specifically, the "al kyl"
referred to in the the al kyl, al koxy, hal oal kyl,

wa@bkdoghassino and di al kyl ami no groups of the exen@i/as2008/011450
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substitutents independently i §9Cl-C6 alkyl. 15Ai) is a
phenyl group each optionally substituted wth one or
nore substituents selected fromthe group consisting

°fa2§’?4§?%ﬁ% afd cf? @@g%%ylaptm, - ﬂa‘&?‘r@? dtionkdly

hyubstixyted Glith@he oakmnt kubstituefits- s@&c&kllfmny teer drowyy bonsGlingef

2 PSR o B8 ARNEIGnGH P Lot car s alkbrte o

méSrS‘noz BsaRgy (tlll@%tlﬁlc%@lkc%&t ed-¢g S’lﬁbiﬁ%ﬂgfn?}'@lcel@ 2ikSAdafsbnyl
of ” hal ogen, , ~am no, Kyl am no,

Cﬁnwleﬁ:@hklyhlkm no, Cl C6 al koxy, nitro, cyano,

hyd Cl- | rb
o oyt o SrebE A ncterRd St o(7h Ripdind B TR APRKles of SirdBlura
| FeaReRS (srmHMV))ar@whqa@ebenaéxhryehs RIdSdHHed @b&¥Hdin the first set of

opt i onal I% substituted with one or nore substituents
seplies &f mmr@lri@ngwa@) consi sting of 25hal ogen, Cl-C6

| kyl - ' ' .
G1' G AR o ot B B ARV S Bl Yo parv) i
Clpréaded 1Inah¢/ﬁﬂlob@mg/baragilapﬁﬁ al kyl car bonyl and C1-C6
hal oal k a, Cl;- C10 . Ly
ubst 1 teaal s O Kol o7 Rk B R B BPL s At e

falr Eiendy %J&I d%:%%‘ﬁ e}b&gf ®r tH@LéD\%FfPl se@@? Yr:ﬂues%r e Vanables of

am no; yl am no oxy ni t
3($tmymmi Fokuyxdlrasﬂ]) (XI% hal oal koxy, -

Rl oal geR NBRbdreerRatAE SRp e oo

Each R3¥ fosSirndeREREeRLA YIIRB%n E)hatN( FR31p 2sh&ifidally, R* is a C6-

optional ly substituted non-aroma het er ocyclic

giD8mllbezons e ©6-GRalkelireum (et COUCHIGS, COhas1Gidh gy group)
speci fi 7] en f or n
hgt er oéac)?g :ﬁc %}r)f éntgu rtlsér%‘lr Ié%r%}ﬂlgsgﬁgg gnc[\%)ég%deéendently an alkyl

desaup, begh oftidnaRky fsutmfrtuts@phafyl gedupe Speeificilng exely R'aflags
of Structural Formu 5 Val ues and preferred

v anghstipged zrllsylrgéﬁw (rder Ci)rC ItOr?ékbdb or 3iphgaylgrous erftongly)

QbR §d (&Jng)on(:%!r }Qorﬁ'é@?sﬁﬂﬁ:ﬂts' JleR rigg-ﬁﬁﬂeygr?g[? consisting of ~OH,

descrl ed above int irst set o ues
SO0 ;wnd HFOROHRUl a (1) . A th| rd set of val ues

];J?:)Vit gzﬁfvﬁﬁ% ? leﬁf‘tﬂt'r“aa: 4 UCLE MI) 1S a.$1 op 1orgg<llyvs)ubst1tuted
aryl or an optionally substituted heteroaryl group, each optionally substituted with
one or more substituents selected from the group consisting of halogen, cyano, nitro,
alkyl, haloalkyl, amino, alkylamino, dialkylamino, -ORSO, -Ar’ , -Vs-Ar® , -V-ORSO,
-O(haloalkyl), -V4-O(haloalkyl), -O-V4-Ar®, -O-[CH,),-O- and -[CHy]q-.
Specifically, the "alkyl" referred to in the the alkyl, alkoxy, haloalkyl, alkylamino
and dialkylamino groups of the exemplaryl substitutents independently is C1-C10
alkyl, or, alterantively, C1-C6 alkyl.

R* for Structural Formula (IIT) or (VIII) is a biaryl group optionally
substituted with one or more substituents selected from the group consisting of

halogen, cyano, amino, nitro, Ar , alkyl, haloalkyl, alkoxy, hydroxy and haloalkoxy.



10Each of Y, Q R, R4, R5, R6, R7, R3, RH), K-30,
R31 and Arl independently is as described above for

wo bwosessond set of val ues for the vari abl es of PCT/US2008/011450
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Structural Formulas (I1) - (Xk¥).. Each - N( R2R3)
is a pyrrolidinyl, azetidinyl, piperidinyl,
piperazinyl or norpholinyl group optionally
t
?%E}E%’i dﬂl}%ngg gllﬁliéttllf{g%cie% ?H}i’gfd Li? Bh % §@r¥a‘ﬁg sﬁgstltuted
G 05 haloalkyl hydroxyl, d- C5 alko '

cyano, C -05 al koxycar bonyl , G-05 al kyl car bnyI or
Cl -05 hal oal koxy, ami no, d-05 alkyl anino andgl d -05
dlalkylan1no Val ues and p erre /’%Iues of

fb@pHeﬁfmgrBd}ef Abtrratieely p(CHY), & iof Struct ural Fehérdingshenyl

(11)-(X1V) are each independently as described ve
. rﬁmlgh% it gritipnaldy pubshitusest, with @ge ppmozs fubstiyFals S@S?tﬁg figm the

kool Rl i A, e vldpi o

f dlydmoayragd haloatkoaphs: Each of Y, Q RI, R4, R5, R6,

desor: i Shobe Yeyevrnd oo KBE BRIl Renya cr-co

f Qﬂk}ll Bfoupakih @%ﬁ&fall?fsugsﬁﬁlt%&' phétyRordup! Wi@@pt(dn'ably substituted,

s an-unsubstitut ed
pyncprmcydnq@rl bw)ecklethethrwyl grpup e$mlthbmubstpﬁup@tsapclmdngcweuﬁc

lin r ef enr ed v S
o Bt B o o Y g el B deseribed
Fah e fast dek bf va(l%(és\'ﬂor R of SatGtutal Hepuldent |S¥>e<ﬂﬁcally, exemplary
descri bed above in the first set of 30val ues for -

Stsubstteards forspehefahe phkyl, phenyl apd thethetergenyl BroupRiges described

f %Oe@a tégééxl%ﬁ 1R bf Oﬁués%¥ RE®r & sFRIc{IH%]ﬂfbx{q\'%gs ") had (x1V).

provi oW ng paragra
2009/ 0455 GRRET41F20081=0 (TH5Ad (VIII), mxsl 2 or 3.

For Structural Formulas (IX) and (X), each n is independently 1, 2, 3, 4 or 5.
Specifically, for Structural Formula (IX), nis 1, 2, 3 or 4. Specifically, for
Structural Formula (X), nis 3, 4 or 5.

Values and preferred values of the remainder of the variables of Structural
Formulas (I1)-(XIV) are each independently as described above in the first set of
values for Structural Formula (I).

In a ninth set, values and preferred values of each of Y, Q, R', Rz, R? , R4, R ,
RS R’, RS, R¥, R*, R* R¥, R, R, R¥, R*, R, Ar', AP, and Ar’ of Structural
Formulas (II)-(XIV) independently are as described above for the first set, second
set, third set or fourth set of values for the variables of Structural Formula (I).
Values and preferred values of the remaining variables of Structural Formulas (II)-
(XIV) each independently are as described above for the first set, second set, third
set, fourth set, fifth set, six set, seventh set or an eighth set of values for the variables
of Structural Formulas (II)-(XIV).

Certain specific examples of ceramide derivatives that can be employed in the

invention are as follows:



- 27 - Each of Y, Q R2, R3, R4, R5, R6, R7, R8, R10,
R30, -31 K and Arl independently is as described above
w0 o009nks0F ourt h set of val ues for the vari abl eBCD1S2008/011450
Structural Formulas (1) - (XRkY).. Rl is a phenyl group

optionally substituted with one or nore substituents
5sel ected fromthe group consisting of -OR3 (e.g.,

-OH, -OCH3, -0C2H5), alkyl (e.g., d-C10 al kyl) and
-0-[CH2] p-0-. Specificall Rl is 4-hydroxyphenyl or
3, 4- et hyl enedi oxy-1-phenyl . Val ues and
preferred val ues of the reminder of the variables of
Structural FRer® N eash i ndependently
as descri bed q he first sgt of 10val ues for
Structur al NH A SiX set of val ues
for the variables in StBHﬁKg;a| Formulas (11)-(XIV) is
provided in the foll ow ng g!agps Each of Y, Q
R RS RS, Re, R7. Re RIS, ReL and A

I ndependent |y IS as scribed above for the fifth

15For mul as (4P 4T~R4kfor Structura
For nul as (IIEi;(I Vi), (11X

and (X) is

i ndependent | 4] | growp or hed er oaryl group,
each of which indepe deg;£¥iZs opti onal ly substituted
with one or nore substituen sel ected fromthe group
consi sting of hal ogen, cyano "t FG, alkyl, hal oal kyl,
am no, al kyl am no, 20di al kyl am no, -O0R50, -Ar3,

-V4- Ar3, -V-OR50, -0(haloalkyl), -V4-0(hal oal kyl),
-0-V4-Ar3, -0-[CH2]p. - -0%" and 1CH214,-; or ii) an

al i phatic group opfionally substituted with one or
nore substituen S rom 't heygroup consi sting
of hal ogen, cya hal oal kyl/ am no,

al kyl am no, zm no, MOR50, -Ar3, -V4-Ar3,

- V- OR50, -O(haloal yly V4- 0( hal oal kyl), -0-V4-Ar3,
-0-[ CH2Jp. -0- and 254CH21

CH3).17—CHa

2

(CHz).9~—CHjy

W@

(CHz)w_o



Each R4 for Structural Formulas (XI) and (M) is
i ndependently an aryl group, a heteroaryl group, a

WO ome045803/| al Kyl group or a | ower heteroaryl grCUPS$2008/011450
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each of which independently i.goqQptionally substituted
with one or nore substituents selected fromthe group
consi sting of hal ogen, al kyl, haloal kyl, Ar3, -0R50 ,
30-0( hal oal kyl ), -SR50, oNO2, -CN, -N(R5l)2,
-NR51C(0) R50, -C(0)R50, -/C(0)OR50 , -0C(0)R50,
S > - MA~Q( hal oal kyl ),
CN

- C(0) N( R51) 2,-2M4- ARS,

- V4- SR50, - \J4- NO2 , ,

- VA4- NR51C( 0)\R50, ( 0) Raf), - V4 R50, -V4-0C(0)R50
., WD 2009/ 045503PCF US2008/ OEEEA50 -
-V4- C(0) N( R51) 2-, -0-V4-Ar3, }0-V5-
-S-V5-N(R51) 2,  N(R51) - V4- Ar EHahsn
-NR51C(0) - V4- N(R51) 2, - NR51C( 0) - Wi- A1-3,

C(0) - V4- N(R51) 2, - C(0)-V4-Ar3, - 0)0-V5- N(38h) 2,
-C(0)0-V4-Ar3, 0-C(0)-V5-N(R51)2, -0-C(0)-V4-Ar3,
- C(0) N(R51) - V5- N(R51) 2, 5- C(0) N( R51) - V4- Ar 3,
-0-[CH2],.-0- and -[CH2] &% Specifically, R4 is an
optionally subgtituted a or_an gptionally

substituted héte s =Y. tionally

substituted wWth nore substityents sel ected

fromthe gr s#1 ng 8 hal ogem, cyano, nitro,
am no, alkyl am no, dial kyl am no,

), -S-Va- Ar3,
N(R51) 2,

al kyl , hal oal k§l,
-0R50 , -Ar3, -V4-Ar3, -WORSH—dphal
-V4-0(hal oal kyl'), -0-V4-Ar3, -0-[CH2
-[ CH21q, - . Each R4 for Structu
and (VI'11) independently is an &yl gresf or a

het eroaryl group, each of which independently is
optionally substituted with one or nore substituents

s eind phaandceuiical lyacegniahie salisshareofayhereimeachging Adyeptipnally
g:sgpﬁy}ltglﬁ]@%f 011%8%5{3%{)rle(:}ékp%@ané_ngfgge}fr%%fﬂyﬂcﬁﬁ]tﬂeogroup consisting of
halogen, alkyl and alkoxy.

It is to be understood that when any compound is referred to herein by name
or structure, solvates, hydrates and polymorphs thereof are included.

The ceramide derivatives disclosed herein may contain one or more chiral
center and/or double bond and, therefore, exist as stereoisomers, such as double-
bond isomers (i.e., geometric isomers), enantiomers, or diastereomers. When the
ceramide derivatives are depicted or named herein without indicating the
stereochemistry, it is to be understood that stereomerically pure forms (e.g.,
geometrically pure, enantiomerically pure, or diastereomerically pure) and
stereoisomeric mixtures are encompassed. For example, the compound represented
by Structural Formula (I) below has chiral centers 1 and 2. Accordingly, the
ceramide derivatives depicted by Structural Formula (I) include the (1R, 2R), (1R,
25), (1S, 2R) or (18, 2S) stereoisomer and mixtures thereof.



15- V- OR50, -0(hal oal kyl), -V4-0(hal oal kyl), -0-V4-Ar3,
-04C1-1211,-0- and -[Cl12]qg-. Val ues and

wee@besssesl val ues of the renmainder of the variBtI/882008/011450
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Structural Formulas (11)-(Xl Vx3are each independently
as described above in the first set of values for
Structural Fornmula (I). A seventh set of
val ues for the variabves in Structural Formulas
(I1)-(XIV) is 20 proyided in the foll ow ng paragraphs:
Each of Y, Q Ri, R3, , R5, R6, R7, R8, Rai,
R30, R31 and Ari Rndépe dent 'yriRY as described above
for the sixth set of values for the variabl es of
Structural Formulas (1 H) - (XI\/) Each Ar3 is

i ndependently a phenyl gnoup optionally substituted

Wi th one or 25npre subst} uents sel ected fromthe
group consi sting of halegen, Cl-C6 &8kyl, amno, O-C6
al kyl am no, O -C6 dial kylam no, CI-C6 al koxy, nitro,
cyano, hydroxy, C I1-C6 hal oal koxy, C 1-Co6

al koxyggr, Q&E%k%m%erg%ofﬁ 1d9§igrh\q$§gs r lg)res;ent)ed by

hal oal kyI s In péF}He roge

psructurgrRoemutzpd) el Ry2Bstqubisdmenst ed with one or
nor e substlté%nts selected fromthe grog& cansi sting

of haI d@%ﬁlﬁe L6ty afprgpic mixfyrg meang abggt éw,p IqBantlomer and
SHog CFML @(Fpﬁ&? ﬁgn %arﬂiolﬁﬁ% YelatiVel tbQil h¥@1nters in the
r oxy, a-Co

xy, - al koxycar bonyl
Vﬁh®6@9¢045503PCT/U82008/011450 - 29 - alkylcarbonyl

| kyl & i C 1-C 10 al

ot i on Ay iameat fid tiaferoniets RS s atistted Bl lir

Seﬂo féhtfeh@mfidni@s gf SidRRoRORRSEY Well RhoWa hgiestls, suEhAd chiral-
al kyl am no, -C6 di al kyl am no, CI-C6aIkoxy

mnhasf: gas\E atﬁgr@pbwhlrej -plese mhd@rﬁeanwcechqu&chromawgraphy,
| k |
OB o 3 A BB b B g gompouna

r Giffal dhd&l sobfent. NBnataionadpd &l dibst&ieomeisian lalsbderabtased from
(XI'V) .are each i ndependent |y as descri bed abov
rfil%ﬁlﬁf@e?fp?%qa”é’et)r grantigmgasal opursiermaegiages, mﬁgﬁﬁqsaanﬁ optalysts

:%Té{@ll he®d mbfipgyari ables in
u% Fornmul as %?lﬁst?xrln I's 10provided in the
foI | owi Whem treastgreqibemistry of the disclosed compounds is named or depicted

by structure, the named or depicted stereoisomer is at least 60%, 70%, 80%, 90%,

99% or 99.9% by weight pure relative to the other stereoisomers. When a single
enantiomer is named or depicted by structure, the depicted or named enantiomer is
at least 60%, 70%, 80%, 90%, 99% or 99.9% optically pure. Percent optical purity
by weight is the ratio of the weight of the enatiomer over the weight of the
enantiomer plus the weight of its optical isomer.

Pharmaceutically acceptable salts of the ceramide derivatives can be used in
the methods disclosed herein. The ceramide derivatives that include one or more
basic amine groups can form pharmaceutically acceptable salts with
pharmaceutically acceptable acid(s). Suitable pharmaceutically acceptable acid
addition salts include salts of inorganic acids (such as hydrochloric acid,

hydrobromic, phosphoric, metaphosphoric, nitric, and sulfuric acids) and of organic



Each of ¥, Q R, R2, R3, R5, R6, R7, R8, Ri o, R30,
R31, R50, Ari and Ar3 independently is as described

W@Rwoe450F t he seventh set of values for the vRCT/HBI06$011450
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of Structural Formulas (Il) -34XIV). Each -N(R2R3) is
i ndependently N-pyrrolidinyl or Nnorpholinyl. 15R4
for Structural Formula (I1) is an aliphatic group.

SPROL (At retiadia, nidlios hhic HHaoi O R, AhaftsCRAGE fumaric

Eghltoﬁﬁd; gkycolSt n&edtlumaJ laétix, tackatsor(ic )ﬁlalamdméﬁ?@ methanesulfonic,
i ndependent]y an_al kyl grou Qr .ap, optionall

o GBSTHIER éanﬁﬁ@H Pm@ffamigtaﬂ@%e 99 dhe yeraga@ ddsiyafives hat
Unﬁd{@&t drdeWrafbralakiic grbﬁb@ s@r & cartidxy il Ocids, eh fornP" @

phenyl group optiona 20substituted wth one or nore

s phataimcaetdadly sietaptablel saﬂusomh prergacanpicatynadicsptiablg base(H,

- and - 0C2H5. ch R4 for Structural
Fgwﬁaﬁ’lsgﬂmﬁceﬁcaﬂyﬁf?spt%%i ts 15*5‘? e b st kel
aydtalGalt@3ubiPhd ARk ¥ind Poatditmisars)hal anaany lsaxﬂ{ R salts (such
each optionally substituted with one or nore

s @b sagnesdemand eplednesplts).om t he group consi sting of

hal oge NQy. Nt | k
al ky? amhng%g% h Elyl ;%Sen(g ﬁa' 6%’@82’1&%% lﬁ}/%i&l_ ﬁrniél’ﬁé’s chloro, fluoro,
- \bréib@nd 1oda>( haI oal kyl ), -V4-0(hal oal kyl), -0-V4-Ar3,

-0-[CH2].-0- and -[CH2]g-. Specifically, the "alkyl"
r ef err aélpihﬁth BROUP h i THMRAFPIAtF. |CGRSISLS ﬁ%liekyarfwyrbon and hydrogen

SR PO PRPA, CHENESHEN oA il o PAGUBK andror

a|tlt1ElB dohds élnyalipBhtiCgroap lydy. be3@iaight ohaifitd, bednehed or cyclic. When

<l tains e Brer . o A icBld bothefly BoRBins Epch 1 and 20

f .e¥Boh REonlN, HRcAR e wednDaf 1(M&drB&eRtomsy RO typithalbetween 1
nitro, Ar3, alkyl, haloal kyl, al koxy, hydroxy an

hang élak@ngz Whmw@omrml%at;@wmm%mm betgeen 3 and 10
al |
Sargnlgn 3%?? 3 (TIF yypé ) Iboe w?ené/abél %‘2 tcgr%orl? Iaf%rn¥s A¥BHRituted

enyl “grou
Alaliph4iRt dry@p’yis sulﬁs(ﬁldi&):d at%lyl dhe or more “substltutable carbon atom”. A

“substitutable carbon atom” in an aliphatic group is a carbon in an aliphatic group
that is bonded to one or more hydrogen atoms. One or more hydrogen atoms can be
optionally replaced with a suitable substituent group. A “haloaliphatic group” is an
aliphatic group, as defined above, substituted with one or more halogen atoms.
Suitable substituents on a substitutable carbon atom of an aliphatic group are the
same as those for an alkyl group.

The term “alky]” used alone or as part of a larger moiety, such as “alkoxy”,

9 & b 11

“haloalkyl”, “arylalkyl", “alkylamine”, “cycloalkyl”, “dialkyamine”, “alkylamino”,

7% &<

“dialkyamino” “alkylcarbonyl”, “alkoxycarbonyl” and the like, as used herein
means saturated straight-chain, cyclic or branched aliphatic group. As used herein, a
C1-C6 alkyl group is referred to "lower alkyl." Similarly, the terms “lower alkoxy”,
“lower haloalkyl”, “lower arylalkyl”, “lower alkylamine”, “lower cycloalkylalkyl”,
“lower dialkyamine”, “lower alkylamino”, “lower dialkyamino” “lower

alkylcarbonyl”, “lower alkoxycarbonyl” include straight and branched saturated



, Wherein phenyl ring Ais optionally substituted
Wi th one or nore substituents selected fromthe group

weongissiyng of hal ogen, cyano, am no, nitro, APGI/US2008/011450
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al kyl, hal oal kyl, al koxy, 5 hygroxy and hal oal koxy.
Each RI for Structural Fornulas (XII1) and (XIV) is
i ndependently a Cl - CG al kyI gr oup; an optionally
g I'lé I:éﬂtﬁgm%h)%@% m§mI abilfy embodlments the
stitute nDnocyc IC or |cyc |c % teroaryl group.
SUalkyxlwaeckalbsds ot asgparsof d lardeu nobngdy symeks a§ ¢ zdkoxy” “haloalkyl”,

S bs iLtyen f h « d t,h
el ey Eabaels Malamsn: i ARhe™ e
Of‘di‘éﬁéfyﬁﬁng ’Orall&f'caﬁ’lgor@'l’r gk Aarboy Ml thé like, 1nde%pendently is Cl1-

Specifically, éxenplary substituents for each
aIGdjbIa,lk};anylteraltd/el)héjlh@6elrko'hryI groups are as

e MRS RGeS X Shlpe Pl B Pusbsoe
Swltm{ydrr@l F% "Beds! dlllyl%ﬁﬂsti(tﬁfbdl Wn,h :«marﬁl droup, “@lkoXyalkyl”

For Structural ornmul as (1X) and each n is

i merap elad mbs;atqed withan alkoxy gsoupy Q%é]@nﬂn@: aNpans amype substituted

St r.yct ur For N
S U0 g BPor eI Pl S gyl
“dMﬂdyllmﬁmaﬁdleamﬁahﬁrrkedbsmduaeslehftwblwlqu giaipsdetikyitarboeyl”

variables of Structural Formulas (11)-( ar a
i mﬁéﬁ%n%mly, ‘ygersgls%r Isdlylat YF%F"PW@XF‘P%F é@?e) @P\*’

V 3 HdRsin RYis gkgy ?RWEQ Qéflned%gb{?e a ninth set,
val ues an préterre ues o each Q R2, RS,
R4, R5 THR@&TR?“hdR&lkﬂS @nd RedlpalR32),” M@lmxx aFMDZy, #Ehe case
R519 R52, Ari

St
(PRt R qeRer yocre dalegen opts s embiaipis means F
t tq, Bi 651 FreferabhEaRHAIGHRh in h RbIEIKSEér lodIReN R et of

val ues for the vari abl es of Structural Formula (1).
Val ues Thedenn &cat g@@p aleaess—@@o)ﬁﬁewhewm Ri* nyyan epticsllys

f
e P o/oRe B a8 ko G g bR BN ted heny. R s
S@Eefeﬁbl:ycmdur&ﬁbsntﬁthdhﬂcyisgtqupfdﬂphértylset fifth set, six

set, seventh set or an ghth set of vaI ues for he
var i ablA% “akylens gropnr bﬁlrePTGF‘iﬂB‘Fda'%Y tlGH2 xmsremusaposmve

CoRA ML e PR SpyChorhein, e gl e
An "alkenylene group" is an alkylene in which at least a pa1r of adjacent
methylenes are replaced with -CH=CH-.
An "alkynylene group" is an alkylene in which at least a pair of adjacent
methylenes are replaced with -C=C-.
The term “aryl group” used alone or as part of a larger moiety as in
“arylalkyl”, “arylalkoxy”, or “aryloxyalkyl”, means carbocyclic aromatic rings. The

term “carbocyclic aromatic group” may be used interchangeably with the terms

9% <5 22 &8

“aryl”, “aryl ring” “carbocyclic aromatic ring”, “aryl group” and “carbocyclic
aromatic group”. An aryl group typically has 6-14 ring atoms. A “substituted aryl
group” is substituted at any one or more substitutable ring atom. The term “Ce.14
aryl” as used herein means a monocyclic, bicyclic or tricyclic carbocyclic ring

system containing from 6 to 14 carbon atoms and includes phenyl, naphthyl,
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each ring Ais optionally subsgituted with one or nore
substituents selected fromthe group consi sting of
hal ogen, al kyl and al koxy. is to be

URHAEREAACI BBy HORAA f@,@pﬂéﬂqh cﬁoﬁae;{@;an Offudrfhy, jndanyl,

mame ‘or structure, solv at es
pahdenpl pidshe hike.eof are included. 10The ceran1de
deri vatjves di,scl ose erel n na gqnt ain one Qr

SO I R T R TR S R

agrcip®ahQ "‘ﬁ&&%ﬁﬁ)ma?tié“é?oﬁﬁ Q%dbell@neb&rﬂg ﬂaﬁtQﬂ'ﬁﬁ&g@f mBiety as in
geonetr iCc Isoner S) enant i Orrer s, or diastereormers.

Wibetetoney lalksy ok dleeteroarylatkpxyd’s refers tel e;wmt@dmgrgrn@nﬁdmvmg five

53 Bt L S LA FPGASTE Gl 13, mor

( @yrfeally 1 or 2) heteroatoms (e.g., oxygen, nitrogen or sulfur). They include
monocyclic rings and polycyclic rings in which a monocyclic heteroaromatic ring is
fused to one or more other carbocyclic aromatic or heteroaromatic rings. The term
“5-14 membered heteroaryl” as used herein means a monocyclic, bicyclic or
tridyclic ring system containing one or two aromatic rings and from 5 to 14 atoms of
which, unless otherwise specified, one, two, three, four or five are heteroatoms
independently selected from N, NH, N(C,.¢alkyl), O and S.

Examples of monocyclic heteroaryl groups, for example, for the heteroaryl
groups represented by each of Rl, Rz, R3, R4, R7, R'o, R? 1, R22, R® 0, R32, R4°, R¥, R’ °,
R, Ar', Ar® and Ar’, include furanyl (e.g., 2-furanyl, 3-furanyl), imidazoly! (e.g., N-
imidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl), isoxazolyl( e.g., 3-isoxazolyl,
4-isoxazolyl, 5-isoxazolyl), oxadiazolyl (e.g., 2-oxadiazolyl, 5-oxadiazolyl), oxazolyl
(e.g., 2-oxazolyl, 4-oxazolyl, 5-oxazolyl), pyrazolyl (e.g., 3-pyrazolyl, 4-pyrazolyl),
pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), pyridyl (e.g., 2-pyridyl, 3-pyridyl, 4-
pyridyl), pyrimidinyl (e.g., 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl), pyridazinyl
(e.g., 3-pyridazinyl), thiazolyl (e.g., 2-thiazolyl, 4-thiazolyl, 5-thiazolyl), triazolyl
(e.g., 2-triazolyl, S-triazolyl), tetrazolyl (e.g., tetrazolyl) and thienyl (e.g., 2-thienyl, 3-
thienyl. Examples of monocyclic six-membered nitrogen-containing heteraryl groups,
for example, for the heteroaryl groups represented by each of R', R*, R’ R, R",R",
R? R% R R R% R% R R%, Ar!, Ar and Ar’, include pyrimidinyl, pyridinyl
and pyridazinyl. Examples of polycyclic aromatic heteroaryl groups, for example, for
the heteroaryl groups represented by each of R', Rz, R} , R*, R7, R'O, R2‘, R22, R3°, R32,
R4°, R42, RSO, R’ 2, Ar', Ar? and Ar , include carbazolyl, benzimidazolyl, benzothienyl,
benzofuranyl, indolyl, quinolinyl, benzotriazolyl, benzothiazolyl, benzoxazolyl,

benzimidazolyl, isoquinolinyl, indolyl, isoindolyl, acridinyl, or benzisoxazolyl.



15geonetrically pure, enantionerically pure, or

di astereonerically pure) and stereoi soneric m xtures
wa@e@sssehpassed. For exanpl e, the conmpound r epCEESDE 1450

by Structural Formula (1) belgw_ has chiral centers 1

and 2. Accordingly, the ceramde derivatives depicted

by Structural Formula (1) include the (1R 2R), (1 R

2S), ' pl
Chet eof TP tB%sf%%g%§§*’58%§§&15§?%@%%%%“.%@ oFR R
OR*R4 R*, R",R"°, |R12 sm‘haR%?paéLm ¢ R&hBRAHiATEME and Ha” are o C6-Cla
cer derl v t repr esented b St ur.,
(Pt apd Sy dranensRgred B PU GBS reopReriyelzt SREF D gampies Bt he
r 3R %hé h@@ei‘&awlegr&ﬁﬁp fheRIAIY thaQeples@i&d BY 84th STFEIR' 3RY R%, R,
5 R4, R7, RIO, RZI’ Rzz, Rso, R32, R4°, R42, Rso, Rsz, Arl’ Ar? and AP each

independently include:

X X x—° s
_I A —I B —-!— C D/ __“/E l: F\
N/ F ' / N—g

0 F o
S Y Ll o) L)
10 /’ N—s , N ’ X N
X N S 7 X
—lT U/ r\,\N rw\N\\x Y
G N/ I N
XX XX X XYy
—I— Z (2 _! 4] 3 —: z4 zs
Z N/ AN and a s

wherein each of rings A-Z5 is optionally and independently substituted. Suitable
substituents for rings A-ZS5 are as described above. In a specific embodiment, the
15  aryl and heteroaryl groups, including those represented by each of R, R, R, R% R,
R* R7,R', R¥, R R¥, R%, R¥, R?, R¥, R™, Ar', Ar’ and Ar’, include
monocyclic rings A, B, E, F, G, H, I, N, O, V, and W, wherein each ring is
optionally and independently substituted.
The aryl and heteroaryl groups, including those represented by each of R, R/,
20 RLRLR} RS R, R RY RZ R R RV R2 R®, R, Ar', AP and AP, can be
optionally substituted. In certain embodiments, the aryl and heteroaryl groups are
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conponent enantioners or sterggi.soners by well known

met hods, such as chiral- 10 phase gas chromatography,
chiral - phase high performance |iquid chromatography,
Cle¥& ﬁhéﬁeﬁﬂ@rﬁl)l mloagny Qﬁmnﬁéd @ith1BhE 8} mdPe dubsRfRh&%elected
or crystallizi'ng the conpound in a chiral solvent.

Enﬁa)m thergoup condistihg of balegers nigra; ayanw, pdrowy.dbiartkeyt Ca20

| AL R ST By & o Ak ARG i Sty ki e pafcon. (C-
aay y%cpzoamyu et ﬁalesm(tafaﬁ qcl m‘&l&mdchl 2o0alkyl and C.5

stereochem stry of the disclosed conpounds is naned or

d &ploatkal Mprfsmegé'mstltmés frrtbelayt artbhgtercary! groups, including
S 06,2 0/ Y, 10Q% 99301, 32 40
o gty At g R R TR R IR R
stRé?, a0, SR:? AWm 2 sinclghe haloget, inéths loyarso, Ihglﬂi\bdydﬂl 1oalkyl,
ict ed by structure t he deplcted or_ nane

deﬁgnﬂ Ikgryt. Gaso akkynylaaminsg €. 10adky] afse% Cw;élal§gwo Ci.10alkoxy,
V\gcg"/alf?&lgl) alola“g{”gﬁg Pﬁ%ﬁﬁ(‘é V\g( h&l?&lk%) ﬁg({a:fﬁ)yl%d Ci-10

O\heloalklyé Maregpdsmﬁcf suﬂseurenanncludmfll plalky1t-0H, &L ghaikoxy, Ci.1o
its optical iso Phar maceuti cal | y acceptabl e

s brtodlish TelogeR i haloatiery AR, BEA GEndisad | h the

met hodsrditgal ORfCarBRIaft Reteldt§ckEERUPY QisEl@hloHE bt é(sel§art of a larger
that include one or nore basic am ne groups can foorm
plmmetu@em i'og-4rpmatic épteaiﬂyely@kylgrwn”hrefers to non -aromatic ring

p ﬁgs? C@?ﬁ%&lgﬂaw C G EB!?IQ/le §Eea ea% g}etfelgﬁiys 1V tg seven, in which

| Rak uﬂﬁlo&ahﬁg cé}f)oxhsn @fe{fafﬁbly diel 0 $wb Sdt€ BaclSrepaoEdbNh BEtefoatom
acid, hydrobrom c, phosphoric, net aphosphor| c, nitric,

arichsas NP @r SchAdion-asamats heferosyelic groumgan bewpogecyclipop fused
%F]Cg%ﬁg U WGnRed Cgcé fcﬁﬁfa%rlﬁﬂg §H+ fapcmwﬁlc &?&{i‘é@‘ ‘[ﬁ g‘i’é&ﬂ;"lga non-

esul f oni uconi
[ &ﬁtdmtﬂ:rhemerod:)&(tlblgmouﬂ aith ab]eastlom nrtadgen(nngrmbmc

th , - tql | fonic,
Uar t o Eamplel.of orrespai S Eactdic oy Bdons G riNdrofieny
OREgQD- tB@il@d?&ﬁy?'érﬁrl %.%Bﬁydxéﬁyﬂan?s 45@r g ardl (3

can form 5pharancéutical |y acce le salts

p himmmeht[l éhkﬂtbnotw&é bt ébﬂ@xbaﬂe(eﬁ)ihycggtmmyll ée g 2-

ORGSR AR kST B U8 i

th&%ﬁde)S@latzﬁpldlﬂ?ﬂ(eﬁg Kol Bgo | Riayl 2 -6R4zli digl, USoxXasblidinyl, 5-
as na?ne5|un1and cal cium sal t

" l9xpeplidiny ), saphadingd (¢ greé(rrgowa%b@%lanmpMmywe@orpholmyl)

o TSB48RS 2Biomorphony B0 8o
hxp@mnémyh@cg nmpynphdmamwrﬂﬂnhmm-pmommﬁk) pépevarinyd (e.g., N-

f. doubl A bond
O IPSRARY. GpisH BpSaia (e SrapsAing bameRedingh >
CYgperiiny Wl@plpéhaﬁ\yghtm&%ﬁm@ﬂ et mﬁwﬁ%ynaalazolon61 and N-

al'i hatlc group typically congalns bet ween
substltuted d1azolonyl The designation “N”’ on N-morpholinyl, N-thiomorpholinyl,

N-pyrrolidinyl, N-piperazinyl, N-piperidinyl and the like indicates that the non-
aromatic heterocyclic group is attached to the remainder of the molecule at the ring

nitrogen atom.
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3 and 10 carbon atons, nore t_?gi_cally bet ween about 3
and 7 carbon atons. A "substituted aliphatic group"” is
substituted at any one or nore "substitutable carbon
atont'. ' L&
ar oup’ {10e gEtARC IeAARLE, GRALRR HRIGAALad Be RoRelByHicesscs
bam'legbdsoo tse establizhed hydleagefor&kample ianié.So 5,8481326; U.S.

coRgR: 0EeRs f Al s apd Il ottt ERT A0 VS §edgsst waus,
ap,R)ikiBatA éibh%t?dhoNo a0/9eS 37@@16@%? 31 Sﬂﬁﬁt {Helnfiek #8hdHings of

one or nore hal ogen atons. Sui tabl e” substifuents on a
s odsch arauraionmratad benuaby)mf@fenm Hli$ potad it gmclqﬁnams of terms

for. an . 25The t

" B fohedan pa R et S Gl ofPreRtipcpapO st Bl
a;efe@h@xy , haI oal kyl ", "ar yI al kyl " aI kyl am ne"

“cycl oal kyl ", "dial kyam ne "al kyl am no"

d| al kﬁéxmcn@mldgﬂma@wmﬁglpsed hezgin ox jaltertheragf candieq

S Iy
e yEreg Y PR e aRaPRP} S admipisragon include, but

u &%jnd'l Ghlhﬁ'teﬂ toforflly, intekpeditdtichll grsabigutinfeonsty eintrathusaularly,

“"lower alkyl." Simlarly, the terns "Iower alkoxy

3@1qtra(§i\ﬁgnal}ya|tr@a$q@§rpally, rpcém salply}gélpux,,pntravqneb\gy, buccally or via
A l
int é;fg)"rnn f]l" ica l? [I9WRE c&ﬁ’x?{}'ﬂf&a %énzgcirﬁﬁ‘ﬁstegac}e #) ‘ﬂ? for 1r§/traar\rzlerr1]%us y.
I ower Aad uspd hanehomysldbjecf"l 1swa1mhkbp§afmbkyrwhmnam blhucha also be
nched sat ur at ed

t
5 DG 56 BEeE 0 SO TIABEN uch &S o ommgiog iR fe g, doss

O'Eﬁtst aﬁldsthé 1ikéYy, Q‘fﬂnﬁﬁrﬁffﬁl (e g, SWLs ?Cﬂ)@k hoRRROMdBELiRe) or a
‘al kyl " used al one or ‘as part 0 |'ar ger  ni et

s lh@th)ragry aamin@b(y 'g., ralsaming) gnylnea pigarapdghg mw) Subject anc%/ patient are

aI Kk m.,ne", “cycloal kyl", "dial kyam ne"
‘féi g }}?8@& blY:fl al kyam no "al kyl car bonyl

" al koxyTasdpaemt” or afehting? réfedsao bbnﬁﬁaepdamdmi prsplﬂlﬁtﬂc
0 alkyl, or, alterantively, Cl C6 al kyl . The
téieﬁﬁmealltkoxy means -0-al kyl; "hydroxyal kyl " means

al Kyl suibsfel &0k Sthotht & *&1%18%@& cer iftk h%ﬁ%ﬁ%%ﬁe skifleach case,

substituted wth an aryl group; koxy
alupgh swbaitfadtuﬂsedgmﬁhdhwhh,edgleog@dgr, eizp;and abmytlamnﬁéte subject to

"B B e ARtRed TSl g PR e PRy of the subject to
Cxﬁé rKeélthe Henddit abka\gquxﬁ ehmd@&ﬁﬁe@m%ffeumé hﬂn&ﬁrﬁ%fan
wo al kyl groups: "al Kyl car bonyl " nmeans -C(0

mem FEeRt isian ampdupt sufﬁaienbtw@ac therdelsiredrefens foUbg)comﬂon being
B oen'c B e PG o LA ke Sl Rty

nﬁﬂlﬂbﬂinlg)the adtiveldiRude staxe fﬁohﬁaﬂﬁﬁﬂn@ﬁb’prb@essﬁiﬁ) SHdrteNIuﬁﬁle an
wi th one or nore hal ogen atons. The term"hal o

meeslestiye amaat of geompoynd for geatingn 9°lb’ﬁ3é9tlﬁé<ll‘3§‘fé(r¢g 1§egseyis the
PILARS o L EALLBSI ol BRI B o
alkiddnygliseasge, areversdl ofjtheyplyoystic kldngt dusemb state, the inhibition of new
2;&23’(} flotg}li{t}fpgl (%?.re}%?: lg%g:ﬁrr_llqplletse iﬁﬁi%ft%%%k%'c%tggen%rs‘ﬁ %Srteéhgclfllon in cyst
mass, a reduction in the size and number of cysts, and/or a reduction in the severity of

the symptoms associated with the polycystic kidney disease.
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"al kenyl ene group” is an alkylgne in which at |east a

pair of adj acent net hyI enes are replaced with - CH=CH.

An "al kynyl ene group" is an al kylene in which at |east

a palr b0

Ferm ~ ARy SR B ERE oIS Ph AR el A for o
maufficyera period oﬁlﬂmbad) kgHiéve thadssietd khﬁrypcuti_o reffect. Effective amounts

Tl BTN Gl s B AR e o
i L8500 ploda :z‘agli&htag Delvfiel®. 1 eﬁ{dYéoo m%&@ﬂodgl NRcht per day,

"carbocyclit aromatic ring' aryl grou
" detvbezaylk] amd h@%ngfkg:boglyoumght péndar 1l begweer0.0y piglld per day and

comerekipet i "R RisioedPind ieiTtinal e st

atcgMinudi8lyt @lalspdefficlimad ltervals. RsrQstaiPles tit d¥RaRide Aerivatives may
monocyclic, bIC clic or tricyclic car ocycllc ring

sybstadminisieredi hi g, br 4 tinestper day, sughtasne.at, Grfigily g twice-daily dosage

Eg%ﬁ%ﬁ;@g‘gﬁ%ﬂg&%&%ﬁ%ﬁ%%ag&e emapn % rd Lto edre]:teirmlne optimal dose

1, ra@ngtis ﬁnﬁi’bﬂ sehplialey for alindnistratidne tHoa bxﬂﬁpl&aﬁ%ﬁyﬁor measuring blood
f | uor ent/ﬁv i ndanyl, indenyl and the like. oThe §erm
" eeose 9 s-are coremaraiboriladle (e.2nOneFeughy Ultranduitescan, Inc.
flgﬁz%ab g ﬁft?fbom ?sﬂpﬁ hll}ﬁ&?ﬁl%{mélg Qreg‘{lw&mmgﬁz?ﬂly available
al'one of as part of arger noiety as in
5' (hetoerRme@rblaIIhg/IS‘t GharldseMé))oaérdﬁhtaidaﬁxyé‘ffecneé dosestnmy be

t h t t
S apalEied o Thses Rropdie shiven ab iR daST b rtofsrs g &-
1 CorfluzA®ér%Il DBES HesY1 1190} 752()20b§)t RuBAHTRL( Rnf.- SurF|240(2) :389

oxygen, nltroga(;n or sul g i ncl ude nonocyc
X

r |(a@@4)aﬁdl Behgalleldle Dlah¢g§\4¢d1 2\M( M%(wﬁﬁb@mm@e teachings of

het.eroar omati c e_or

R T R gl eeiB P e pbe: e RIS elille dospps
1Gichevddtin@iEheiag heddcaaby tonvased $achsh e @mdthmﬂﬁalamcludmg
nDnocycllg, bicyclic or tricyclic ring syst

fi USENEoRPEY Brsian factarsdeetindn the\fs (RacS & Brﬁuslth?t gy, Cancer
at
C R dther Rbfhs P28 O MR REL &t 2P ofeReorporarted
sdieedih byl réfermncey, anhabld £bebet foylejjuivBleanshrface area dosage factors.

From: Mouse Rat Monkey Dog Human
(20g) (150 g) (3.5 kg) (8 kg) (60 kg)

To: Mouse | 1 172 1/4 1/6 1/12

To: Rat 2 1 172 1/4 1/7

To: Monkey | 4 2 1 3/5 1/3

To: Dog 6 4 3/5 1 172

To: Human | 12 7 3 2 1




Exanpl es of nonocyclic heteroaryl groups, for exanple,
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WORRG0IBES0R3, R4, R7, R o, R21, R22, R30, R32, ReDPSRAIF()11450

10

15

20

25

30

R50, R52, Arl, Ar2 and Ar3, inglude furanyl (e.g.,
2-furanyl, 3-furanyl), imdazolyl (e.g., N mdazolyl,
2-imdazolyl, 4-imdazolyl, 5-imdazolyl), isoxazolyl(

e.g., 3rypiax zmesﬂhm&adeﬁﬁe@% ngItléng éf%@é&haﬁiae, derivatives

oxadi azol'yl (e.g., 2-oxadi azol - oxadi azol y1),
ommsyd h(‘:mrgca,n br—a;ckmnaltqred befom«azacﬁﬂeya meal, ox adthl zym):al As used

PHER! erle G conde DY LRE0 e A5 RURE LBl 20K Vi

( n@-hour, nidte !pgéﬂer,ab@f\mthlhdm%y Aimuf¥ rmgéﬂﬁrefeﬂ%[}} mtﬂinrth‘xh minutes
(e.g., 2pyr|md|nl I;;rlmdln 5-pyrimdinyl),

wfucemqnymg(c& fgnshng @Wﬁ aqspﬁsnvpyy t hi azolyl (e.g.

2- thi aZ e em%o %%%L? |metl?o &tﬁgs{e}{%ﬁt ’1n\; %}?& ?Je%/ J&c)?o-therapy

(e.g., rlazo riazo razo

t evlicae ﬂie}(ﬁécl@é&d cki’alrrﬁﬂ@/ Her{weatiges ard aﬁiﬁhxﬁwfed abonet M&bydingly, in
Exanpl es of nonocycli.¢c si x-nmenbere

nit w&g@ﬁd%?ﬁtatihﬁ Pﬁr@nﬁéﬁf deriyapiye @rtba sgly phgfaceptically active
f by each of RI,
raheen A R i e SRR ARATPRE, Y B, Rez.
R50, RA1,anéthier erAb@diarent, tie sethod o thsbdavqsm'rohr'ri; dicostherapy with other
pyri di ny] and rjidazjinyl .. Exa Iesof C|IC
Hherapoiticnlly et Bhdrmets - ol diselama secampe Ben ¥ATE g co-
helda{ifRteYdd Qftep Hﬁllﬂﬁﬁé(ﬁst?‘isedjsiﬁ’gle ﬁé@cﬁe %mﬂ)r co%ecu%%ely as
Ra, R7, R o, R1, R22, 0, R3Z, R42, R50,
Arseparaeziogage farmg withi qtb¢riagents grad g@smtm symptoms and/or comphcations

nzi m dazo benzot hi enyl benzg
LﬁSﬁOﬁl?tﬁ@}NlthﬁJﬁ,B ? BF 3%58F?Fe\é sggwg &%Wégg’rﬁ?%c’lude pam ¥1eadaches
baﬁﬁﬂic?aﬁréﬂtﬁfectﬂﬁﬁ?ahm}iﬂg’:}ﬂﬂb&di prdséiﬁélUEﬂﬂhPl@y bf theragdonty khat can be

i soi ndol yl, acridinyl, or benzi soxazol

200 dmsEEEOY thdxeEnpounds of thegnventipy pm‘é%dq, 9ut grg ot limited to,
";‘;%Ueﬁfl{%dcﬁgﬁ{egggﬂ%dl%@%l%&%% ?;%gﬁcr%gﬁ @%z?(]‘leR(?BJ"etlcs,
Réaidgi dRa3in-Eaerting enzim2 ialiblitors, aﬁglota’tsm Eﬁtn@fgénkstsyshc]ams:llosartan,
UL T e
'Rfslﬁéluéé B ARS8 fhdre RESARNMaPFb LY, f%aﬁﬂafé%f arld CEX-2 Rlectf¥é inhibitors

such as rofecoxib, celecoxib and valdecoxib. Examples of antibiotics and

antimicrobials include cephalosporins, penicilin derivatives, aminoglycosidesm
ciprofloxacin, erythromycin, chloramphemicol, tetracycline, ampicillin, gentamicin,
sulfamethoxazole, trimethoprim and ciprofloxacin, streptomycin, rifamycin,
amphotericin B, griseofulvin, cephalothin, cefazolin, fluconazole, clindamycin,
erythromycin, bacitracin, vancomycin and fusidic acid Examples of thiazide diuretics
include bendroflumethiazide, chlorothiazide, chlorthalidone, hydrochlorothiazide,
hydroflumethiazide, methyclothiazide, metolazone, polythiazide, quinethazone and
trichlormethiazide. Examples of angiotensin-converting enzyme inhibitors include
benazepril, captopril, cilazapril, enalapril, enalaprilat, fosinopril, lisinopril, moexipril,

perindopril, quinapril, ramipril and trandolapril.
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The carriers, diluents and/or excipients are “acceptable” in the sense of being
compatible with the other ingredients of the pharmaceutical composition and not
deleterious to the recipient thereof. The pharmaceutical compositions can
conveniently be presented in unit dosage form and can be prepared by any suitable
method known to the skilled artisan. In general, the pharmaceutical compositions
are prepared by uniformly and intimately bringing into association the compounds
disclosed herein with the carriers, diluents and/or excipients and then, if necessary,
dividing the product into unit dosages thereof.

The pharmaceutical compositions of the disclosed ceramide derivatives can
be formulated as a tablet, sachet, slurry, food formulation, troche, capsule, elixir,
suspension, syrup, wafer, chewing gum or lozenge. A syrup formulation will
generally consist of a suspension or solution of the compounds of the invention
described herein or salt in a liquid carrier, for example, ethanol, glycerine or water,
with a flavoring or coloring agent. Where the composition is in the form of a tablet,
one or more pharmaceutical carriers routinely used for preparing solid formulations
can be employed. Examples of such carriers include magnesium stearate, starch,
lactose and sucrose. Where the composition is in the form of a capsule, the use of
routine encapsulation is generally suitable, for example, using the aforementioned
carriers in a hard gelatin capsule shell. Where the composition is in the form of a
soft gelatin shell capsule, pharmaceutical carriers routinely used for preparing
dispersions or suspensions can be considered, for example, aqueous gums,
celluloses, silicates or oils, and are incorporated in a soft gelatin capsule shell.

Though the above description is directed toward routes of oral administration
of pharmaceutical compositions consistent with embodiments of the invention, it is

understood by those skilled in the art that other modes of administration using
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preferapbly five to. even 15 one, or ring
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ﬁ&ﬁkﬁﬁﬁfﬂﬁ% CﬁﬁSt one nitrogen ring atom Exanples
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(tetrahydrofuranyl 20(e.g., 2-tetrahydropyranyl,

3- tetrah d%Pp ﬁanyl 4-tetr§hyﬁrqeyranyl),
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Method 1

A mixture of Compound A (1 mmol), such as (1R, 2R)-2-amino-1-(2,3-
dihydrobenzo[f][1,4]dioxin-6-yl)-3-(pyrrolidin-1-yl)propan-1-ol, an acid
(Compound B, 1.2 mmol), DCC (dicyclohexylcarbodiimide, 1.2 mmol) and HOBT
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(Scheme 2)

Compound A, such as (1R, 2R)-2-amino-1-(2,3-dihydro-benzo[ 1,4] dioxin-
6-yl)-3-pyrrolidin-1-yl-propan-1-ol, was coupled with a variety of N-
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I\/buse (2Bg3RRAtan(ing:0 -@)3-dibnitoybenzold .4 ghoxmag- xl$~3k@)ﬂohdm—1 -yl-
r'&)nan-l-ol was prepared by according to the preparation of intermediate 4 of U.S.

5,855,830, the entire teachings of which are incorporated herein by reference. A
general synthetic route for prepating Compound A with various -NR’R*is depicted

in Scheme 4 below.
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Preparation of EII: (R)-benzyl 3,8,8,9,9-pentamethyl-4-
oxo0-2,7-dioxa-3-aza-8-siladecan-5-ylcarbamate

Imidazole (1.8 g, 26.5 mmol) was added to a solution of (R)-benzyl 3-
hydroxy-1-(methoxy(methyl)amino)-1-oxopropan-2-ylcarbamate (3 g, 10.6 mmol)
in DMF (dimethyl formamide, 15 mL) followed by TBDMSICl (tert-
butyldimethylsilyl chloride, 2.4 g, 15.95 mmol). The reaction stirred for 12 hrs at
room temperature under nitrogen atmosphere and was quenched with aqueous
ammonium chiroride (100 ml). The aqueous layer was extracted with methylene
chloride (200 mL) and ethyl acetate (100 mL) and the organic layers were washed
with brine and concentrated. The crude product was purified by column
chromatography using 10% EtOAc (ethylacetate)-hexanes to give an oil (3 g, 74%
yield). "H NMR (400 MHz, CDCl;) 8= 0 (s, 6H), 0.9 (s, 9H), 3.2 (s, 3H), 3.8 (s, 3H),
3.8-3.9 (m, 2H), 4.8 (broad s, 1H), 5.1 (q, 2H), 5.7 (d, 1H), 7.2-7.4 (m, 5H).



To: Dog 6 4 3/5 1 1/2 To: Human 12 7 3 21 WO
2009/ 045503PCT/ US2008/ 011450 - 41 - Typically, the

Wohba@smeseut i cal conpositions of the ceranide PCT/US2008/011450

10

15

20

25

30

derivati ves di scl osed herein -gan be adm ni stered
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dlﬁydrobenzo[[}][l ,4]dioxin-6-yl)magnesium bromide (26 g, 78 mmol)
dissolved in 40 mL of THF (tetrahydrofuran) under a nitrogen atmosphere was
cooled down to -70 °C and (R)-benzyl 3,8,8,9,9-pentamethyl-4-oxo0-2,7-dioxa-3-aza-
8-siladecan-5-ylcarbamate (12.3 g, 31mmol) dissolved in THF (13 ml) were added
dropwise. The reaction mixture was allowed to warm up to -15 °C and left to react
for 12 hrs followed by stirring at room temperature for 2 hrs. After cooling the
reaction mixture to -40 °C it was quenched using aqueous ammonium chloride and
the aqueous layer was extracted with EtOAc dried over magnesium sulfate and
concentrated. The crude product was purified by column chromatography using 25%
EtOAc-hexanes to give pure product (13 g, 88% yield). 'H NMR (400 MHz, CDCl3)
=0 (d, 6H), 0.9 (s, 9H), 4.0-4.2 (m, 2H), 4.4 (s, 2H), 4.5 (s, 2H), 5.2 (s, 2H), 5.4
(m, 1H), 6.1 (d, 1H), 7 (d, 1H), 7.4-7.7 (m, 7H).

Preparation of EIV:; benzyl (1R, 2R)-3-(tert-butyldimethylsilyloxy)-1-(2.3-

dihvdrobenzo[B1[1.41dioxin-6-y1)-1-hydroxypropan-2-vylcarbamate.
(R)-benzyl 3-(tert-butyldimethylsilyloxy)-1-(2,3-

dihydrobenzo[B][1,4]dioxin-6-yl)-1-oxopropan-2-ylcarbamate (3.1g, 6.6 mmol)
were dissolved in THF (25 ml) and cooled down to -70 °C under nitrogen
atmosphere. L Selectride (13.2 ml of 1M solution in THF, 13mmol) was added
dropwise while keeping the temperature at -70 °C. After 1 hour, the reaction was
quenched with a 1M aqueous solution of potassium tartrate (13 ml) and extracted
with EtOAc. The organic layer was evaporated down and the product was purified
by column chromatography using 2.5%EtOAc-2%acetone-methylene chloride. The
desired diastereomer was obtained in 80% yield (2.5 g ). "H NMR (400 MHz,
CDCl;) 6= 0 (d, 6H), 0.9 (s, 9H), 3.5 (broad s, 1H), 3.7-3.9 (m, 2H), 4.2 (s, 4H), 4.9
(broad s, 1H), 5.0 (d, 2H), 5.4 (d, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.2-7.4 (m, 5H).

Preparation of EV: benzy! (1R, 2R)-1-(2,3-dihydrobenzo[][1.4]dioxin-6-y})-1,3-

dihydroxypropan-2-ylcarbamate.
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pharmaceutical carriers routinely used for preparing
solid formulations can be e@@l oyed. Exanples of such

carriers include nesium stearateq starch, |actose
and sucrose. \Wer corfposyt i o i sYi n the formof a
capsul e, the use r oufihe apsullation is
general ly suitabl e™>%or exdﬁple, usong the

af orenentioned carriers in a hard gelatin capsul e
shell. Where the conposition is in the formof a soft
get@aiMR @@@'MH%G@@@lﬁ S=ANRUBERL LG A .7 4R BHEIB2-2.6 (m, 6H), 3.2
routinely used for pfeparihg di sSpefsions or

sspeHy; 4021@, gH, ébé (s: dhbj @@6t(mf3). exanpl e, aqueous
guns, celluloses, silicates or oils, and are
incorporated in a soft gelatin capsule shel | . 30Though
t ka9 @ DY efebh PitidiNof Subidtitifted Ptheh HYPP FopiOhiic 6cids for
oral adm nistratiron of pharmaceutical conpositions

c dpmpound BiinSehesmieddi rents of the invention, it is
understood by those skilled in the art that other
nodes of adm nistration using WO

2 EQh{pb B0 BRREEH AISER08] D 14-Afethox ygRenoxy)propionic acid.

1) 3-(4-methoxyphenoxy)propionitrile (1).

A 740 g (5.96 mol, 1 eq.) sample of 4-methoxyphenol was charged to a 3
necked 5 L flask under nitrogen. Triton B (50 mL of a 30% wt. solution in
methanol) was charged to the flask, and stirring initiated via an overhead stirrer.
Acrylonitrile (2365 mL, 35.76 mol, 6 eq.) was then charged to the reaction flask in a
single portion, and the reaction mixture heated at 78 °C for 36 h. HPLC analysis
indicated that the reaction was complete at this point. Solvents were removed via

rotary evaporation, and the resulting oil was chased with toluene to remove excess
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adnmi ni stering the pharmaceuti_ggl. conpositions. For

exanpl e, the pharmaceutical conpositions of the

invention may al so be fornulated for rectal

A0 mil18t TR Ol i i BByl methyl
o T ol R Rk K Bl ! FORINOR BE By methy
astleodOaoburhésaelative ot thercryfdeywaghtilesid déleddn atvaeuum oven to give

P Siac Ghicts Wate st vasid B o T ARG Mg Loy 6= 272
t riasrUCASEN), 3008 R3S rak OTH,).|d 181055t ¥ CEHYas @0 (m, 4H;

modes 011; adm ni stration nethods, vehicéles and carriers
arfxr-Hyiose NMMB (1 18 MHELDELd T 4 8.843 (EHaC Nyt ¥r9@2 (OCH;);

BT R B Rl Jap s fChedERbog | P16 v

r ef5erg8BGEH;0C); 15471 (QLOT)i on is illustrated by the
foll ow ng exanpl es which are not intended to be
limting in any way. EXEMPLIFI CATI ON Exanple 1.

Synt hesi\s- 0§ i de. ekl yay :1/esneral Methods for
Synt hes)ss 08 o ATbflend i BbhitRiq Ggner al M

U
Synt hetA 94Rgyb 84 Inol, 1 egiPsRpIRDL 1 (B4 -dMoxypheddedyhrdpibnitrile

A m xt f Co d A(1l |
2 Fﬁ)rln)))éva;r ﬁ{%eq 1q g%g _ltnround {)ottgrlrjl?l%s 'eql?iggehd Sith g& I§’verhead stirrer

di LGMQ{ RPePg Bk d 4bHH0% Mo PeohlntPrd PMOIT Yab Aoty addedPTollowed
opan-1-0ol, an acid (Conpound B, 1.2 mol), DCC
( iy Elof ey | Terrbadionmideire wag heated jo HHGHOBS.S M@t which point

qug 4e%ét§()5n0§v§gérryp %t%q)sy/ ﬂﬁﬁésagalysis. The reaction was cooled to 10 °C by

the addition of ice to the reaction mixture, and was filtered. The dried solids gave
920 g of crude 2. The crude material was dissolved in 5 L of 6 wt. % sodium
carbonate (such that pH = 9), and 2 L of DCM (dichloromethane) was added to the
reaction vessel. After stirring thoroughly, the organic layer was separated and
discarded via a separatory funnel, and the aqueous layer charged back into the 22 L
flask. The pH of the aqueous layer was carefully adjusted to 4.0, by slow addition
of 6 M HCIl. The precipitated solids were filtered, and dried in a vacuum oven to
give 900 g of 2 as a white solid (Yield: 86.04 %). 'H NMR (450 MHz, CDCl3); § =
2.78 (t, 2H; CH,COOH); 3.70 (s, 3H; OCH3); 4.18 (t, 2H; OCH); 6.78 (m, 4 H; Ar-
H); *C NMR (112.5 MHz, CDCl3): § = 34.703 (CH,COOH); 55.925 (OCH,);
64.088 (OCH;); 114.855 (CH;0CCH); 115.984 (CH,OCCH); 152.723 (CH300C);
154.302 (CH,0C); 177.386 (COOH). |

Example 1D2: Preparation of 3-(4-(3-oxobutyl)phenoxy)propanoic acid

AN

HO




- 44 - (1-hydroxy benzotriazole, 1.2 mmol) was
di ssolved in CH2C12 (5 nl). The m xture was stirred at
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chr omat ogr aphy) for conpletiogy_After conpletion the
m xture was filtered and purified by colum

chromat ography using, for exanple, a mxture of 5
(CH2C12/ MeOH NR4OH) . Met hod 2 A mixture of

oSl S S o Bl PR Lt o

O pduy-abrylbnitrile (4enlch ahd MEO)FD@J&&IB wak. hEatmhat 70 %(htﬂormrhours
(di cycl ohexyl carbodiinmde, 1.2 mmol) was dissol ved in

cﬁ@s zmleslrms cqaled 1A sePDY EMPEEYSF 2B Hci SATYeREWAR ESTRANGY &0
er edj 14 - a’g&“ﬁ’%@{ %X@B*Wm éjw'ag oB‘ﬁﬁleEQ?Q white solid

puri r omat ogr aphy usi ng,
f Q(D.S@i( a)yafter pusifichtidrubyye comnﬁﬁiﬁdmﬁﬂomw Nkih@Hdthyl ﬁﬁetate/hexane
Met hod ure .o

(1R 2@‘6?29613[7@{9-%@2@(:% oxygpropmenltg?éozo) 478gL5 was suspended in
d iI-fUlQB?% P%‘ﬂu aohh[}ﬂaééh% thel rﬁlcﬁi\yél\)e r@a&t&y(fl‘&Oi 1'0‘3h01 5|rni}‘1? gThe

ropan an acid chloride of Conmpound B,
amixm@ms p@urnﬂpht)o oo wales @ém)eﬂltcmd T the scth) wasTwashed with

a%{réif%?%b@nﬁ{{é T cgﬁ.\mrtgm E) B ur&’c%ﬂgn ?ﬁi’rgg' 5 Qligdre of

mm@twlsné/@ﬁoﬁdé/ﬁ@ﬂﬁﬂolaMquokf)bxﬁsil)ph'en@say)pmamlc acid was
chromat ogr aphy us;j exanp a mxture

OV S0 (0 3eBha O RCDIS) 0 PR P2 2 (5, 3H), 2.7
'2% 58S 85 B2 5 168 (d, 2H), 7.1 (d, 2H).

Example 1D3: Preparation of 3-(4-(2-methoxyethyl)phenoxy)propanoic acid
e
P \‘>‘=0
HO

Step 1: a mixture of 4-(2-methoxy ethyl) phenol (1.547g, 10.3 mmol),

propiolic acid tert-butyl ester (1.367g, 10.8 mmol) and N-methyl morpholine (1.18
mL, 10.8 mmol) in CH,Cl; (15 mL) was stirred at room temperature for 24 hours.
The mixture was absorbed on SiO; (20 g) and purified by column chromatography
using a mixture of methylene chloride/hexane. The product was obtained as a two
to one mixture of (E)/ (Z)-tert-butyl 3-(4-(2-methoxyethyl)phenoxy)acrylate isomers
(2.0 g).

Step2: (E)/(Z)-tert-butyl 3-(4-(2-methoxyethyl)phenoxy)acrylate (0.57 g)
was suspended in a mixture of THF (5 mL)/HCI (2 M, 5 mL) and placed in the
microwave reactor (T = 100 °C, 15 sec). THF was removed by rotary evaporation
and the mixture was extracted with CH,Cl, (10 mL). (E)/(Z)-3-(4-(2-
methoxyethyl)phenoxy)acrylic acid was obtained as a white solid after purification

by column chromatography using a mixture of hexane/ethyl acetate.
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with a variety of N - 45 - _Rydroxysucci nam de esters
(Conpound D prepared according to the nethod below) in
nmet hyl ene chl ori de under an at nosphere of nitrogen,

L0, 3R £ S pukdndso R Ll 98
dissolved in EtOH (10 mL) and Pd/C (5 %, degussa type E101, 40 mg) was added.
The mixture was hydrogenated at atmospheric pressure for 2 hours and then filtered
and the solvent removed to dryness. After purification by column chromatography
using a mixture of hexane/ethyl acetate, 3-(4-(2-methoxyethyl)phenoxy)propanoic
acid was obtained as a white solid (0.236 g). '"H NMR (CDCls, 400 mHz, ppm); 2.85
(t, 4H), 3.35 (s, 3H), 3.55 (t, 2H), 4.25 (t, 2H), 6.85 (d, 2H), 7.1 (d, 2H).

Example 1D4: Preparation of 3-(4-(3-methylbutanoyl)phenoxy)propanoic acid

Step 1: 3-phenoxypropionic acid (5.0 g, 30 mmol) was dissolved in MeOH
(12 mL) and H,SO,4 (18 M, 3 drops) was added. The mixture was place in the
microwave reactor (T: 140 °C, t: 5 min). The solvent was evaporated, the mixture
was partitioned in EtOAc (30 mL) and NaOH (2N, 20 mL). The organic phase was
dried over MgSQy, filtered, and evaporated to give methyl 3-phenoxypropanoate
(5.0 g, 27.7 mmol, 92.5%).

Step 2: aluminum chloride (1.1 g, 8.34 mmol) was added to a cold solution
(0 °C) solution of methyl 3-phenoxypropanoate (1.0 g, 5.56 mmol) and tert-
butylacetyl chloride (1.25 mL, 8.34 mmol) in CH,Cl, (9 mL) and the reaction
mixture was stirred overnight. The mixture was evaporated and the residue was
diluted with EtOAc (30 mL) and then washed with water (2 X 20 mL). The organic
phase was removed and purified with silica chromatography using of a gradient
hexanes/EtOAc (100:0— 0:100) to give methyl 3-phenoxypropanoate (600 mg, 2.27
mmol, 40%).

Step 3: a solution of methyl 3-phenoxypropanoate (200 mg, 0.76 mmol) in 2
mL of HCI1 (37%) was placed in a microwave reactor (T: 120 %C, t: 5 min). The
mixture was poured into iced water (2g) and washed with EtOH (3 X10 mL). The
organic phase was combined and evaporated. The crude product was purified with
silica gel chromatography using of a gradient hexanes/EtOAc (100:0— 0:100) to
give 3-(4-(3-methylbutanoyl)phenoxy)propanoic acid (120 mg, 0.48 mmol, 63%).

Example E. Preparation of Amide Analogs
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at nrosphere of nitrogen for 1852(3urs. The products were
filtered to renove the dicycl ohexylurea. The identity
of these esters was confirnmed by I1-1 NVMR and the
CEASRpIPHIES. | PAtptiord 19t RYaralk SNSRI ARAIRS - @&dmxy-z-
amde anal 0gs Thout furtner Iosparrtication.
1Q .3 Hikepikoenao] B3f1 . Adiuxintsd/1 Al -@fvrrSIIdinankaslrﬂethvlehtEyﬂ 3 (4-
(1R 2R) - 2- am no- 1- (2, 3-di hydro-benzo [1, 4]

X -1 -yl propan- 1 -ol was
prepared by accord| ng to the preparati on of
internmediate 4 of U S. 205,855,830, the entire
teachi ngs of which are incorpgyated herein by
reference. A general syntheti& route for prepating
Conpound A with various -N Ni@ dépflicted in Schene 4

bel ow. WD 2009/ 045503PCT/ US2Q0P8/ 011450 -46 - EDCok 7]
TBDVSCI NX HOaOHHOTBDMSO Owve i dazol -00C COH
F1HCbz HNFI HCbz DMVFFI HCbz Owe N=C=N
HO. O
Qe Qe - ot Q“O Q
NH, o—> /©/ ? OH } "o
"o ! e P‘@‘ oMo ©
2 OH

(Scheme 1A)

Compound 163 was prepared by following Scheme 1A above. 3-(4-
methoxyphenoxy)propanoic acid (see Example 1D1, 34.47g, 169mmol, 96% purity
by HPLC), DCC (34.78g, 169 mmol) and N-hydroxysuccinimide (19.33, 169mmol)
were combined as dry powders and methylene chloride (500mL) was added. The
suspension was mechanically stirred overnight, ambient temperature, under a
nitrogen atmosphere. HPLC analysis showed complete conversion of the acid to the
NHS ester (N-hydroxy succinyl ester). To the mixture was added step 5 amine (50g,
169mmol) and stirring continued for 2.5 hours. HPLC showed conversion to the
product and loss of both the NHS ester and step 5 amine. The reaction mixture was
vacuum filtered on a Biichner funnel to remove DCC urea. The solid urea was
washed with 500mL of methylene chloride. The organic layers were combined,
placed in a separatory funnel, and treated with SO0mL of 1.0M NaOH. The layers
were separated, and the cloudy organic layer was recharged into a separatory funnel
and treated with a 6% HCI solution (adjusted to pH=0.03-0.34, 100mL of solution).
Two clear layers formed. The resultant biphasic solution was poured into an
Erlenmeyer flask and cautiously neutralized to a pH of 7.2-7.4 with a saturated

solution of sodium bicarbonate (approx 200mL of solution). The organic layer was
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S gt Sl B T T ord i
C 183c6gl afeyell@wily(thebbetRal yiekd: J7.03he Tread! wandissdlvedcn iapropyl

2 iteoaL 0PI ARG A BBRRETER GG CRIPEY 36 cauipped
S Pk S (ATl ST AL U oo s
ankhk ileehani@hstircer| vegsesestonerace ofeiSh@trpan.t Madtaricaridi(@th.33g,
CHOSTRUGapPysalischy oo COmD dudedded s e
S8R50 oh s el gph S (AR, spd v
( swerd bfidedtb SheBmiktlre(amd c2ydtalliZat®n(imhedihtay beghn (tEmferampre
2I]Tl)u.l’npesci t7o 5(6qC).11l&|)ﬁ’er Z(') ‘?_n-irZﬁtgs,(tlrlg misxlzbur'e was set to cool to a temperature of
35°C (cooling took 1.15 hours). Heating was removed and the solution was allowed
to stir for 12 hours. The resulting thick slurry was filtered on a Biichner funnel. Any
remaining solid in the flask was washed onto the funnel using ice-cold isopropyl
alcohol (100mL). The material was transferred to a drying tray and heated to 48°C
under vacuum for 3 days (after two days the material weighed 76g and after three
days it weighed 69.3g). The solid was analyzed by LC and shown to be 98.1% pure
(AUC), the residual solvent analysis showed the material to possess 3472 ppm of
isopropyl alcohol, and the DSC (differnetial scaaning calroimetery) showed a
melting point of 134.89°C. A total of 69.3g of white solid was collected (65.7%
overall yield). "H NMR (400 MHz, CDCl3) 8= 1.8 (M, 4H), 2.4-2.6 (m, 4H), 2.6 (m,
1H), 2.85 (m, 2H), 3.0 (m, 1H), 3.65 (s, 3H), 3.8 (m, 2H), 3.86 (2, 2H), 4.18 (br s,
5H), 4.6 (s, 1H), 6.6-6.8(m, 7 H), 7.8 (d, 1H); MS for C0H4oN203 m/z 457.3
[M+H] for main peak (free-base).

Example 1E2. Preparation of Compound 247: N-((1R, 2R)-1-hydroxy-1-(4-

methoxyphenyl)-3-(pyrrolidin-1-yl)propan-2-yl)-3-(p-tolyloxy)propanamide.
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di hydrobenzof 13] [ 1, 4] di oxi n-6=¥1) - 1- oxopr opan-2-yl carb
amate. (2, 3-di hydrobenzo[ 13] [f 4] di oxi n-6-yl ) magnesi um
brom de (26 g, 78 mmol) dissolved in 40 nL of THF
(tetrahydrof uran) er a nitrogen atnosphere was
5cool ed down to -70 Cland (R)-benzyl
3,8, 8,9, 9- pent anet - 4ox0- 2, 7- di oxa- 3- aza-
8- si | adecan-5-yl car hamatze (12.3 g, 31mol) di ssol ved
in THF (13 M) were added\@dT Opwi se. The reaction
m xture was allo dtg\war to -15 C and left to
react for 12 hrs DY k11 Ng at room
tenperature for 2 his. After cooling the reaction
m xture to -40 C it s quenched usi ng aqueous
amoni um chl ori de and 10 the aqueous | ayer was
extracted with Et0Ac SnedNgver magnesi um sul fate and
concentrated. The crude uct was purified by col um
chromat ogr aphy usi ng 25%Ef0As- hexanes to gi ve pure
product (13 g, 88%yield). IHNWVR (400 MHz, CDCl13) 6= 0
(d 6H), 0.9 (s, 9H), 4.0-4.2 (m 2H), 4.4 (s, 2H),

5 ( S, C(%';Bouna 247 (v$a.s p}é%arecﬁmda difiilarlfhnned ad déribddhbové,

4-7.7 (m . 15 Preparation of EIV:
béﬂliwmgﬁmherm)l usingt(éRy %h?mn%r(ﬁyn@hpymwl) -3=(pyrrglidin-1-

d%g%%ﬁqnglo%@el%%m@ di oxi n-6-y1)-1- hydr oxypr opan- 2-yl
3- (t er ttHINMR (CD€L;hg0GinHz, ppo);-1175 @r,3#H), 2.3 (s, 3H), 2.65 (br, 6H),

r?a%g%)%%ﬁ;o %%]5[3 %‘?(%%@f@az Uﬁx,gﬁ)rso(ggﬂl-,é %ég%r,tl}l),
Me)g 9'19(@323160”' ?1?191/2%?624@13% Sqm H] = 413.

at no pher olution in
THF, 13itRoIR)-damiseddd- rdcthpwmlenylml-(pykebqlmfﬂgylt)prepan-l -ol as
t epper at ur e at C ter our., e reacti on was

q dﬂ%&fﬂ@a V\‘/’ﬂstpﬁepf%fk%aﬁé)éﬁ%ed&ﬁs EFT’%W%P’ €198 assi um
tartrate (13 m) and extra with Et 0Ac. The organic
| ayer was evaporated down @nd)t he product was purified
25 by col um chromat ogr aphy Nusi ng

2. 5%t OAc- 2%acet one- net hyl eng¢ chloride. The desired

di ast ereoner was obt ai #gNri.ff 80% yi el d (2 5 9g). NWR
(400 MHz, CDC13) 6= 0 (d, 6N), 8 (s, 9H), 3.5 (broad
s, 1H), 3.7-3.9 (m 2H), qu ] 49(broads
1H), 5.0 (d, 2H), 5.4 (d"9H), & (L 2H), 6.9 (s,
1H), 7.2-7.4 (m 5H). 30Preparation of EV benzyl (1R,
2R) - 1- (& ndxulrdwytisenbelnd Bf BR J-1 ;Wtichixyx1 -(¢-GreytioxyphSyl)-3-

(pyrrolidin-1-yl)propan-2-ylcarbamate (0.10 g, 0.26 mmol) and Pd/C (5 %, 21 mg)
in EtOH (1 mL)/HCI (1 M, 50 uL) was degassed and hydrogen gas was added. The

mixture was hydrogenated at atmospheric pressure for two hours. The mixture was
filtered over celite and the solvent was removed to dryness. The product was

obtained as a colorless oil (63.5 mg, 85 % yield).
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azeotroprcatiy drred wtn crude
pmmﬂuﬂvphawlbm-r(vfmdcﬁlw ‘dbﬁrm -Zyhedvft-ogr aphy usi ng
50 OAc- he . [he pure product was obtained in 74%

QROFUNSGY R eeignaide 0 MHz, CDCl1l3) 8= 3.4-3.8

(m 4H) 41(broads H) , 4.8(s, 1H), 4.9 (broad s,
2H), 5.7 (broad s, 1 .8 (s, 2H), 6.9 (s, 1H),
7.2-7.4 (m 5H). 10 GeNeraQI-procedure for preparation
of EVI and EVII :
2R) - 1- (2, 3-di hydrobenzo[ 3] [ If 4] ™
di hydr oxypr opan- 2- yle)arb tel wasl di gsol ved in excess
pyridine, cooled to - and ofie é€yui val ent of
nmet hanosul fonyl chloride was added to the m xture.
M xture was stirg€dsdout hal f an hour, and ten
equi valents of t ' ne were added. The 15 reaction
m xture was al to warmup to roomtenperature and
then heated Bt R0 C overnight. The crude was

5 evaporated down and the product was purified by colum

h t /4B&
chl or | SRR 28T I cRegfhe Gy Blial AR oS dEREBNA FBYc,
t lfe]rhowhag (Bchérae i eﬂuig;( 1Ry 2R pRamiino-l A4tthethok yphengly- 8 (pyrrolidin-1-
ueous ()—I (40% n wei gh met hanol 20 sol ution
I)Q%fﬁ?tgnlto%‘? é‘gf‘}er{éeetﬁ’éa‘?ﬁlgtlﬁi to 150 C for about
15 m NUEESMRO(@EHES, hd)t?nﬁ{zeﬁ 5'”1n73§(b9f 4Hthe. 5t5y(B€ 4EMI 2.85 (m,

The fi nal product was puri 1ica- g,( col um
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15  vyDbenzo[blthiophene-2-carboxamide

Compound 5 was prepared in a similar manner as described above, following

Scheme 1.
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it Q96D
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eq.) was then charged to the reaction flask in a 25
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?r SGS HP C anal ysi s indicated that the reaction
vv;ﬁ%l WHRBSEReME t hi's point. Solvents were renoved via
rotary evaporation, and the resulti ng oil was chased
with toluene to renove ess
2009/ 045503PCT/ US2008/ a§8 50 - acrylonitrile. The
crude material was recrypt HI zed .from TBME
(tert-butyl nmethyl ether) relative to the
crude weight), and dri [ m oven to give 945
g of 1 as white crystals|(Yield: 89.48 %. 11-1 NWR
(450 MHz, CDC13): 6 = 2. (t, 2 H CHCN; 6 = 3.83
(s, 3 H OCH3); 6 = 4.05 2H, OCH2); 6 = 6.70 (m
4H, 5 Ar-H); 13C NWR (11 MHz, CDCl13): d= 18. 843
(CH2CN); 55.902 (OCH3); 699 (OCH2); 114. 947

116. 183 ( CH2QOCCH)
(OO0 H N RCHCHDmfiz, porm):; 17 (br, 4Ky, 2.3 (br, 4K, 3.8 (br, 2H),
3.6 (g, 2H), 4.1.5 (m, 1H), 4.2 (s, 4H), 5.9 (sd, 1H), 6.7 (m, 2H), 6.8 (s, 1H), 7.2 (m,
7H). M/Z for C3H25N>04S [M-H]' =429.

Example 1E6. Preparation of Compound 12: N-((1R, 2R)-1-(2.3-

yl)biphenyl-4-carboxamide

Compound 12 was prepared in a similar manner as described above,

following Scheme 1.



i1i) 3-(4-nmethoxyphenoxy)propionic acid (2). 10A 945 g
(5.34 nol, 1 eq.) sanple of 1

W@ 3000443583 hoxyphenoxy) propionitrile (1)) was cCPEE/EH08/011450
a 22 L round bottom flask equiqgped with an overhead
stirrer under N2. To the stirred solids, 4 L of
concentrated HC1 was slowy added, followed by 2 L of
H20. The reaction m xtu was heated to 100 C for 3.5
h, at which point the r t] was conplete by HPLC
anal ysis. The reaction ws @gbled g 10 C by 15the
addition of ice to the rea ' ure, and was
filtered. The dried solgds Ve k g of crude 2. The
crude material was dissolfved in 5 of 6 wt. 9% sodi um
carbonate (such that p 9), and 2 L of DCM
(di chl oronet hane) was adddd to the reaction vessel
After stirring thoroughl the organic | ayer was
separated and di scarded”Va a separatory funnel, and
t he aqueous | ayer charggd’back into the 22 L 20 fl ask.

The pH of the aqueous | ayer was carefully adjusted to

4.0, b . i
Solt o’ RENBL ROBCH,, 300 iR pblulitls (BHBICP (R b S0 m. 210,
gi 425 GDOHY 44 (&, BH),.06hist el B bi6dsd, Vi), 6:8586, QE).94. 95 (s, 1H),

R ey e

H A H); 13C NWR (1125 M, CDC13) 6 = 34,703

WO

2 penze{B{hiophenge FE0 -51 - Step 1: a mixture
of 4- 3
10 (400 gcrwgnl tril %rkﬁLe@a%%g%%ﬁ z §2as scrIHthagg\t/éé

atfollowingf Sohe@@ lhours The m xture was cool ed to room
tenperature and the solvent was renoved to 5dryness.
3-(4-(3-oxobutyl)phenoxy) propanenitril e was obtai ned
as a white solid

N OH
Y Oj
Os-NH o
\g
15 'HNMR (d¢-dmso, 400 mHz, ppm); 1.6 (br, 4H), 2.4 (br, SH), 2.65 (m, 1H),

4.15 (s, 4H), 4.25 (m, 1H), 4.75 (sd, 1H), 5.6 (br, 1H), 6.7 (m, 3H), 7.5 (sd, 1H), 7.7
(sd, 1H), 7.8 (sd, 1H), 7.85 (sd, 1H), 8.0 (sd, 1H), 8.2 (s, 1H). M/Z for C24H26N,04S
[M-H] = 439.

20 Example 1E8. Preparation of Compound 23: 2-(biphenyl-4-yD)-N-((1R, 2R)-1-(2.3-

dihydrobenzo[B][1.4]1dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-

ylDacetamide




(0.572 g) after purification by colum chromat ography
usi ng et hyl acetate/ hexane. Step 2:

WR2(04/04530Dx0but yl ) phenoxy) propanenitril e (0. 478g)USME8/011450

10

15

20

suspended in HCL (37% 5 nL)_ggq pl aced in the
m crowave reactor (T= 110 C mn). The m xture was
poured onto iced water (20 g), filtered, and the solid
was Wa%ﬂ) 3Js9asviﬁ ﬁec‘%ggn’ill%mﬁrtﬁﬁe& E§9bove,
chronatograp y purification using a mxture
médlhowiepSchérheidi de/ met hanol
3-(4-(3-oxobutyl)phenoxy)propanoic aci d was obtai ned
as a white solid (0.3 g). 1HNWR (CDC13, 400 nmHz, ppm;
2.2 (s, 3H), 2.7 (t, 2H), 2.85 4H), 4.25 (t, 2H)
6.8 (d, 21-1), 7.1 (d, 2H). 15\E e 1D3:
Preparation of 3-(4-(2-nmethoxyeghy y) pr opanoi c
’ gEryl) phenol

acid Step 1: a mxture of 4-(2-7
' but yl
met hyl ngkphollne

(1.547g, 10.3 nmol ), 20 propi
ester (1.367g, 10.8 nmol) and

(1.18 nL, 10.8 mmol) in (15 nL) was stirred at
roomtenperature for 2 7 The m xture was
absorbed on Si 02 (20 g d purified by col umm
chromat ogr aphy using a i xture of nethyl ene

chl ori de/ hexane. The product was obtained as a two to

one m xture of Z)-tert-butyl
3- (4- ( 2HMEMKo 3 yﬂé%w&%mbdr'z(ba{ ), Zonbr A2 3. d, 2H),

gk- 4B ( t

DA h%&*éfeﬁy%%é ERAH 128 fral D6 LD (m. 20
s yspedozid), (7ot @n,MiER; Ar5e(s)RHYHRG (b, 48L). / M fraChH:,N,0, ) [M-H]
an% placed in the m crowave reactor (T = 100 C, 15

S THF was renoved by rotary evaporation and the

m xture was extracted with CH2C12 (10 niL).

Ealle Fod el ith SRENANARRIL NORFROAY. PG5 ML | 0 AC1 ¢
C@hhmtl’o&hz@m’tlo@d@ﬂh%%)l-hgydtom-st(@mobﬂmhlexb)ﬂle/peﬁ-BWI) 2-(4-
acetate. WD 2009/ 045503PCT/ US2008/ 011450 - 52 -
S@ﬁﬁmBQP@Eﬁiﬁzﬁﬂgﬁkﬂ-(2-nethoxyethyl)phenoxy)acrylic

acid (@ ﬁ}m ,%k§§ N EE ),

% deguss type ,a%%&ﬂﬁsyﬁgﬁﬁggﬁéﬁfq%ﬁ§§%g§§%§g&§
wdslldwidp Ggberat @d at at nospheric pressure for 2 hours

and then filtered and the solvent renoved to dryness.
After purification by colum chromatography 5using a

m xture of hexane/ethyl acet
3-(4-(2-nmet hoxyet hyl ) phenoxy)

oic acid was

obtained as a white solid (0. 114 NVR ( CDC13,
400 mHz, ppm); 2.85 (t, 4H), 3. y 3.55 (t,
2H), 4.25 (t, 2H), 6.85 (d, BH)LNH7. H). Exanple

1D4: Preparation of
3- (4- (3-net hyl but anoyl ) ph , . propanoi c acid

O

'H NMR (CDCls, 400 mHz, ppm); 1.8 (br, 4H), 2.6 (br, 4H), 2.8 (sd, 2H),
3.45 (s, 2H), 4.15 (m, 1H), 4.25 (s, 4H), 4.85 (sd, 1H), 5.9 (br, 1H), 6.6 (m, 1H), 6.7
(s, 1H), 6.8 (m, 1H), 7.15 (m, 7H), 7.4 (m, 2H). M/Z for C20H3,N,0s [M-H] = 489.



10Step 1: 3-phenoxypropionic acid (5.0 g, 30 mml) was
di ssolved in MeOH (12 nL) and H2SO4 (18 M 3 drops)

woer®adkiexl. The mi xture was place in the m cr ORMEIES2008/011450

10

15

20

reactor (T: 140 C t: 5 mm). _Zhe solvent was
evaporated, the m xture was partitioned in EtOAc (30
mL) and NaOH (2N, 20 nlL). The organi c phase was dried
over MgS™4, filtered, and evaporated to give nethyl

h . .

-Zh’ %ﬁ}ﬁ;@; dded

t qllﬂdﬁmeﬂzcﬁmrwnaaxﬁl% @)) SRy dtbi@B-(8frroRdiAYIl-y)propan-2-y1)-2-
3- phenoxypropanoate (I.O g, 5.56 nmol) and tert-

.25 nL, 8.34 mmol) in CH2CL2 (9

m_) an the t|on mxt Lrr

T e SIS\ DTS AR IS T QYRS Rhove
difdilgvadg Wehdingl OAC (30 L) and then washed with water
(2 X 20 nmL). The organic phase was renpved and
purified with silica chromatography using of a

gr adi ent hexanes/ Et 0Ac (100:0 0:100) to give net hyI
3- phenoxypr opanoate (600 ny, 7 mol, 40%. Step 3

a solution of nethyl 3-phenox rogﬂnoate (200 ng, O. 76
mml) in 2 25 nL of HCL (37%

m crowave reactor (T: 120 C ot Nw lele m xture
was poured into iced water (2g] and Wasked with EtOH
(3 X10 nL). The organi c phase-mgs comnbi ned and
evaporated. The crude producy was purified with silica
gel chromat ography usi ng of gr adi ent hexanes/ Et OAc
(100: 0-> 0:100) to give
3- (4- (3-net hyl but anoyl ) phenoxy) propanoi ¢ acid (120 ng,

0. 48 mml 3% 30 Exanpl e E. Preparation of Am de

Anal ogsy 2H
Exanpl e 1E1 repar ation oéﬁzqw‘-@ﬁ?g 6c;5 b 7??8 o lédd’ »
182 (xh,BHYy d8dzd;-1H), 65, (8, dihy@ B e ) 7.3 6h, SH). M/Z f0r

oA B Doy ot Y eyt (4

Example 1E11. Preparation of Compound 27: N-((1R, 2R)-1-(2,3-

dihydrobenzo[B]{1.4]1dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-

phenoxypropanamide

Compound 27 was prepared in a similar manner as described above,

following Scheme 1.



Conmpound 163 was prepared by follow ng Schenme | A
above. 3-(4- nethoxyphenoxy)propanoic acid (see

WE@0¥E03L D1, 34.47g, 169mmol, 96% purity 10 bRCHPEIOP$/011450
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15

20

DCC (34.78g, 169 mmol) and N:Rydroxysucci nin de
(19.33, 169mol) were conbined as dry powders and
net hyl ene chloride (SOOnL) was added. The suspensi on

Wa i i ;
teﬁpera re, un er a ﬁﬁﬁ% QP‘ﬁgbspﬁg?éﬁnpﬁﬁéﬁh2}0,42(HL
anal)y4ps (s ok 40(m) Hip 6c76r(ve1rf£)l, 6185, SHR, 85 @, 1H),th2(m,

w0 e SEcfot Lo N - FE 027 S ool ) “and st 111 ng

continued for 2.5 hours. HPLC showed conversion to the
PEQAGle A, | FhSSarRioldf CorhBSudd Y. RELSER SRA1558P 5
amne. Tne reaction mMxXture was vacuumititrtered on a
Bidilp/dasiento{Biid 14]di0xine6miel -DEEoxy-8 & pyrtbkdiacl-yOpropaa 2vwd 2-0x0-
washed with 500nL of nethyl ene chloride. The organic
I&@&E@Xhéﬁﬁﬁékhblned, placed in a separatory funne

and tr %]%Q N I

wer e separate ‘ﬁ%q¥h§9 d&%brgaﬁP§9%§§§¥§§§dg&“w
r@dhamgg@chmhola separatory funnel and treated with a
6% HC1l solution (adjusted to pH=0.03-0.34, 100nL of
solution). Two clear layers fornmed. The resultant

bi phasi ¢ sol uti on was ed into an Erl enneyer fl ask
and cautiously neutrali o9 a pH of 7.2-7.4 with a
saturated sol ution of sodlun1b|ca6bonate (approx 200nL
of solution). The organicY - 54 - separated

fromthe aqueous | ayer o dNHedkg¥#e é sodi um sul f at e and
evaporated to yield 83.6fg of yellow oil (theoretica
yield: 77.03g). The oib I ssol ved in isopropyl

al cohol (500nL) with heati and transferred to a 1L
round bottom fl ask equi pped with a nmechanical stirrer

and heai NORTRABEL; 4001rE0bbn}: A% WRSHHE Ale(h (41590 @RH),

5t he nechani stirrer was sét to a rate
r #d (sTék),ak3 tmaldi S(BF(s&3F]), 68 mvdt)) 6:8s, s §o°>|5\(ed 1y, 7.45 (1,

ot 1 BRE Aot AT MO SRR ¥ b 1

white to clear, seed crystals were added to the

Mpdabipfe AR, qﬁrxéarah&ﬁ gREHRPoudI YN @RY 2RRIAD 3-

(tenpéerature Junped o 5bC3 Adter 20 m nutes, the
iditiydreb B3idt4]di Dt bhydriogy d ORPA

(cool i ook 1.1 hours) Fbatlng mas reaned and the
S d to stir for 12 hours. The

result 'G&nﬁ&ﬁn@@Z%&H préép d&@éxrf d ilhﬁlﬁﬁﬁaﬁﬁbr%s Bescibea above,
funnel . Any remaining solid in the flask was washed
orfolowing Schemell. usi ng ice-cold isopropyl alcohol
(100nm.). The material was transferred to a drying tray
and heated to 48C under vacuum for 3 days (after two
days the material weighed 76g and after three 15 days
it weighed 69.3g). The solid was anal yzed by LC and
shown to be 98.1% pure (AUC), the residual solvent

anal ysis showed the material to possess 3472 ppm of

i sopropyl al cohol, and the DSC (differnetial scaaning
calroi netery) showed a nelting point of 134.89C A
total of 69.3g of white solid was collected (65. 7%
overall yield). 1H NWR (400 MHz, CDCl13) 6= 1.8 (M

4H), 2.4-2.6 (m 4H), 2.6 (m



201H), 2.85 (m 2H), 3.0 (m 1H), 3.65 (s, 3H), 3.8
(m 2H), 3.86 (2, 2H), 4.18 (br s, 5H), 4.6 (s, 1H),

WG28904803m 7 H), 7.8 (d, 1H); M for C29HA0NZRABURI028/011450

10

15

20

457.3 [MrH for main peak (frg?I _base) . Exanpl e
1E2. Preparation of Conpound 70 N((1R

2R) - 1- hydr oxy- 1- ( 4-

25met hoxyphenyl) - 3- ( pyr i di n-1-y1)propan-2-yl)-3-(p-
tol yl oxy) propanam de. & 3 Compound 247 was
prepared in a simlar rraNnerOHs descrl bed above,

follow ng Scheme 1 using (1R
2R) - 2- am no- 1- (4- net hoxyphenyl(p@rol i di n-1-
5yl ) propan-1-ol as the I HNIVR

(CDC13, 400 nHz, ppm);: 1175 (br, 4H> 2.3 (s, 3H),
565 (br, 6H), 2.85 (m 2M4), 3.75 (s. 3H, 4.1 (m
oH), 4.25 (m 1H), 5.05 (sd. 1H), 6.5 (br. 1H), 6.8

(m 4H), 7.1 (d, 2H), 7.2 . MZ for C24H32N204
[MH = 413. (1R
2R) - 2- am no- 1- ( 4- net hoxyphenyIy-3-(pyrrolidin-1-yl)pro

P e POV D B B PP 8 s ik 2 bt 3247 Cor, 4D, 2.8
( ¥R, 283 ilgrh}l’ﬁiﬂpw:zén( ijtdk@&yﬂibe@»%)(bﬁm) 6.8 (m, 3H), 7.2 (m,

(pyrrotidi yppr opan- |'car’barat e

nid)) 7.8r{oh, B’HI)CI\/(/Zf%C&HwTﬂp)O&E[M H]E‘f@%(l rrL)/ HC1 (1
M 50 pL) was degassed and hydrogen gas was added. The
m xt ur re for
=6 and

t fa?hﬁ%%%%m"l‘ﬂs4laﬁ>mvs@l)t Ph%%&@%s(pvﬁ%ﬁdﬁf P@ ; Eug)ﬁe-§-\9%2—o-

obtarmed as a col
200191 43é6abHGPCT/ U82008/ 011450 - 56 -

Compound 35 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.1 (s, 3H), 2.5 (br, 4H),
2.75 (m, 2H), 3.5 (s, 2H), 4.1 (m, 1H), 4.25 (s, 4H), 4.8 (sd, 1H), 5.75 (br, 1H), 6.5
(d, 1H), 6.65 (s, 1H), 6.75 (d, 1H), 7.1 (d, 1H), 7.2 (m, 3H). M/Z for C24H30N,04
[M-HJ = 411.

Example 1E15. Preparation of Compound 36: N-((1R, 2R)-1-(2.3-
dihydrobenzo[b][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-vyl)-2-m-

tolylacetamide



Exanpl e 1E3. Preparation of Conpound 251: N 1R 2R
-141 drox -1-(4-

woretohoxsspheny1) - 3- (pyrrol i din-1-yl)propan- 2-y 1€ RU§20608/011450

10

15

(trifluoromethyl)phenynacet argide. 5 Conpound
251 was prepared in a simlar manner as described
above, follow ng Schene 1 using (1R

2R - 2 Rt 68 VIR BRI ke o Wy Wb

4@@llowing Spherhe 11. 75 (br, 4H), 2.55 (br, 4H), 2.85 (m
102H), 3.5 (s, 2H), 3.8 (s, 3H), 4.2 (m 1H), 5.05
(sd, 1H), 5.8 (d, 1H), 6.8 (d, 2H), 7.1 (d, 2H), 7.2
(d, 2H), 7.55 (d, 2H). MZ for C23H27F3N203 [M H =
437. Exanpl e 1E4. Preaparati on of Conpound 5:
N((1R 2R)-1-(2,3-

di hydr obenzof f 31[ 1, 41di oxi yé')_I 1- hydr oxy-3-(pyrroli

di n-1-y1) propan- 2-
15yl) benzo[ b] t hi ophene- 2- carbe amd Conpound 5
descili bed above,

was prepared in a simlar n
gna ﬂ645 D US2008/ 011450

foll owi ng Schene 1.

- 57 - "H NWR ( 3,400 mHz, ppm; 1.8 (br,
4H), 2.7 (br, 4H), 3.0 2H), 4.25 (s, 4H), 4.45 (m
1H), 5.05 (sd, 1H), 6. r, 1H), 6.85 (s, 2H), 6.95
(s, 1H, 7.4 (m 2H), 7.[7 (s, 1H, 7.85 (m 2H). MZ

for C241.126N204S [mHT = 439. 5 Exanpl e 1ES5.

P ' d,l1: . ~Lid 2, 3

i hyr obNIF eizP et rebig7 Br. Aol Gt s 4D,
dionz9 y,| JHPY, 9R3Ns, 2,214/)1) -1ztm fiheny(d, thuasﬁ(samm 5.8 (br, 1H),

Co ound 11 was prepared in a simlar nmann

¥ (do &HD. b bV e, 2H), 6 (doRThg? St dE)17.2 (mHIH&/RM/Z for
%DCi_lIS 0 1.7 (br, 4 2.5 (br, 4 2.8
( 5P h&z@@\é‘%‘ﬁ%—(ﬁ‘ﬁ-m, 5 35 (mH)lH), A (s,H)4H),
5.9 (sd, 1H), 6.7 (m 2H), 6.8 (s, 1H), 7.2 (m
Example 1E16. Preparation of Compound 39: 2-(benzylthio)-N-((1R, 2R)-1-(2,3-

dihvdrobenzo[B1]1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-y])propan-2-

yhacetamide

Compound 39 was prepared in a similar manner as described above,

following Scheme 1.



7H. MZ for C23H28N204S [ M H = 429. Exanpl e 1EB6.
Preparation of Conmpound 12: N-((1R 2R)-1-(2, 3-

wa@ltwgdssshenzof 131[ 1, 4] di oxi n- 6-y1) - 1- hydr oxy- 3PCPYB2008/011450

10

15

20

di n-1-yl)propan-2- 20 yl)bi phgnyl - 4- car boxan de
Compound 12 was prepared in a simlar manner as
descri bed above, followng Schene 1. - 58 -

ity SRR P o U gf ) g o 200

( S (4 PH), 8.36(d( $H), 3159 (d, 6HRH.2 (m, TH), 5.05. (88, I14), 6BA)(s, B1), 6.9

Cioribraa il 73\ gt sbecidbatisls N Ful 243,

Conpound 19: N ((1R 2R)-142, 3-
di hydrobenzo[ 61[ 1. 4] di oxi n-6-y1)
ih.S: bbanPR 101 bbGompbilintdy

A4QQy g 3- ; 4H), 2.4 (br, 5H), 2.65 (m
181)9, i f’bﬂ?@mﬁ]&ﬁ&%@% (m 1H), 4.75 (sd. 1H, 5.6
(br, 1Hyompound(dh waH)repatedin s similaHmanieras deskribgdpbove, 8
( 1H) ... 7.85.(sd, 1H), 8.0 (sd, 1H), 8.2 (s, 1H).
e SshE DR b 045 [MH = 439. 20Exanpl e 1E8.
Preparati on of Conpound 23: 2-(biphenyl-4-y1)-N ((1R
2R) - 1- (2, 3- di hydrobenzof

6111, 41di oxi n-6-y1) - 1- hydr oxy- B@Wrol i di n-1-v1)propa
n-2- vflacetanide - 59 - N~ Cgpound 23 was
prepared in a simlar manner as descti hed ove,

foll owi ng Schene 1.

- 17hydr oxy- 34pyrrol i di
0 N : yr@exam de

NH

\

'H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.6 (br, 4H), 2.8 (sd, 2H),
3.55 (s, 2H), 4.15 (m, 1H), 4.2 (s, 4H), 4.85 (sd, 1H), 5.85 (br, 1H), 6.6 (d, 1H), 6.75
(m, 2H), 7.25 (d, 3H), 7.4 (m, 1H), 7.6 (sd, 2H), 7.9 (sd, 1H), 8.6 (sd, 1H), 8.85 (s,
1H). M/Z for CsH3 N30, [M-H] = 474.

Example 1E18. Preparation of Compound 48: 2-(4'-chlorobiphenyl-4-yl)-N-((1R,
2R)-1-(2.3-dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-
2-yl)acetamide

Compound 48 was prepared in a similar manner as described above,

following Scheme 1.



5 1HNMR (CDC13, 400 nHz, ppm;
1.7 (br, 4H), 2.5 (br, 4H), 2.8 (d, 2H), 3.55 (s, 2H),

wWa2@90#505H) , 4.85 (sd, 1H), 5.95 (br, 1H), 6.BCT/D$2008/011450

10

15

20

1H), 6.75 (m 2H), 7.2 (sd, 2H)_7.4 (m 1H), 7.5 (st,
2H), 7.6 (m 4H). M Z for C29H32N204 [MH = 473 10
Exanpl e 1E9. Preparation of Conpound 24: NAIR,

2R) - 1- (2, 3-

di hydr obenzo[ 131[ 1, 41di oxi n- 6-y1) -{- Pydr oxy- 3- (pyrrol i
di n-1-y1) propan-2-y1) - 244- phenoxyplen®H acet am de
Compound 24 was prepared in a sim | akmoas

descri bed above, 15foll ow ng Sche ]ﬁH

400 nHz, ppm); 1.8 (br, 4H), 2.6 '
2H), - 60 - Exanple 1E10. Prepa
(S)-N((1IR 2R -1-(2, 3- [
, 41di oxi n-6-y1)- 1 -hydroyys3<(y
7y1l) propan- 2-yl1) - 2- O‘Q - phenyl pr opanam de
5Conpound 25 was prepaf®d in a simlar manner as
descri bgd_above, fol |

400 nHz H BM%‘;(EP%’ (488 wﬂg%bpgﬁge 525 %‘m f‘ﬂlglr?)%f’(l‘&%)dc é% (sd, 2H),
2 , 116,

51 55§ ZH0M .13 1ths 18 9.2 BClat1] s R OUOT b S{E 11, 8 6@ 11D, 675
Exam ), 12X d12HR7eban,2H)o#.56(sdodi) o MYd fo77 Coglilz{ CIN2Os [M-H] =

ZR%(? -(2, 3-
15 ydrobenzo[ 131[ 1, 41di oxi n- 6-y1) - 1- hydr oxy- 3- (pyrro
l'idin-1-yl)propan-2-yl)-3- phenoxypropanam de

Example 1E19. Preparation of Compound 51: N-((1R, 2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-2-(3-

(trifluoromethyl)phenyl)acetamide

Compound 51 was prepared in a similar manner as described above,

following Scheme 1.

F

'H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.55 (br, 4H), 2.8 (sd, 2H),
3.55 (s, 2H), 4.15 (m, 1H), 4.25 (s, 4H), 4.85 (sd, 1H), 5.8 (br, 1H), 6.6 (d, 1H), 6.75
(m, 2H), 7.35 (d, 1H), 7.45 (m, 2H), 7.55 (sd, 1H). M/Z for Ca4Hy7F3sN204 [M-H] =
465.



Compound 27 was prepared in a simlar manner as
descri bed above, follow ng Schene 1. 20 - 61 - NVR

W@ gDo&s0100 mHz, ppm; 1.8 (br, 4H), 2.7 (br,PGHyS2088/@11450
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(m 2H), 4.2 (m 7H), 4.95 (s¢g.1H), 6.45 (m 1H),

6.75 (s, 1H, 6.85 (m 3H), 6.95 (t, 1H), 7.2 (m 3H.

M Z for C24H30N205 us. 4-Hr = 427. S5Exanple 1E12.

PIESARA LEED, ObrebRaROM BEC Mool 43 Ri-(@R) 2810223 .

dihydr obenzo[ 13] 11, 41di oXI N-6-y1) - I- Aydr oxy-3/71pyrrol i

dldnhjdwlicmokﬁ!dﬁmmwm 8-yb)¢ bhyditoem\3l- @yablidindb-yl)propan-2-yl)-2-(3-
pound 3 was Brepared in a simlar manner as

d : sgove,—+ ol | owi ng Schene 1. 10

2"\/5 gc%anésm 1 01619053% pr@%}ld inla §rxﬁﬁf maﬁﬁgr’as%egcr{bkéﬁ’abéw

6f811f(\gl,ngﬁdh¢m619 (s 1H), 7. 35 (m 1I—I) 7 45 (t

152H), 7.6 (t, 1H) 8.2 (d, 2H). MZ for C23H26N205

[MH = 411. Exanple 1E13. Preparation of Conpound 32:

N((1R 2R -1-(2,3- dihy benzo

6111, 41di oxi n-6-y1)-1-hyd le (pyrrolidin-I-yl)propa

n-2-y1)-3- (phenylthio)propganam de @OCorrpound 32 was

prepared in a sinilar manneryas @ bed above,

followi ng Schene 1. WO Nif) 4 584 / US2008/ 011450 -

62 -

F

'H NMR (CDCl;, 400 mHz, ppm); 1.7 (br, 4H), 2.55 (br, 4H), 2.8 (sd, 2H),
3.50 (s, 2H), 4.15 (m, 1H), 4.25 (s, 4H), 4.85 (sd, 1H), 5.8 (br, 1H), 6.6 (d, 1H), 6.75
(m, 1H), 6.8 (d, 1H), 6.85 (d, 1H), 6.9 (d, 1H), 7.0 (t, 1H), 7.3 (sq, 1H). M/Z for
Ca3HyFN,04 [M-H] = 415.

Example 1E21. Preparation of Compound 54: N-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yD)propan-2-v1)-3-(3-

methoxyphenoxy)propanamide

Compound 54 was prepared in a similar manner as described above,

following Scheme 1.



114 NVR (CDC13, 400 nHz, ppm); 1.8 (br, 4H), 2.4 (t,
2H), 2.7 (br, 4 .8 (m 2H), 3.1 (m 2H, 4.2 (m

H, 2
WG R)09/045583 (sd, 1H), 5.95 (br, 1H), 6.8 (m 3H) PCTU20081911450
M

10

15

20

51H), 7.3 (m 3H). MZ for C24430N204S [MH = 443,

Exanpl e 1E14. Preparation of Conpound 35: N ((1R

2R) - 1- (2, 3-

di hydr oeRzak 9aDE1 460 Hﬁ{i‘ gﬁmlxj 1.7 b, 05 écbo(my DS (ph 2H),

in-1-yl)pro_pan-2-y1)-2-ot acet am dé
vva338(bfse§Hbe’d2(m, H{)5|4rﬁ5l (ad, lri'b)nﬁéﬁ 6213 4619,96:75 EﬂeaHatﬁ)Sfe(s lH) 7.2

fo NMR . (CDC13, 400 nHz,

1.4 lwr %ﬁﬁ’,’%ﬁlﬁ%’% ] Miég(br 4H), 2.75 (Pnpm)ZH),
3.5 (s, 2H), 4.1 (m 1H), 4.25 (s, 4H), 48(sd 1H),
5.75 (br, 1H), 6.5 (d, 1H), 6.65 (s, 1H) (d,
|-Exam;pla 1E20. mqparanonofeommpndiﬁﬁf rchhmnnimgmﬁ-ﬂ&,

3 ]h %e a@ﬁ)’l 4]&1%;215n 63 epﬁygrtolxg % &yrropcrlr% PVHDroDan-

dlpygbﬁgmhpl[l 41d| oxi n-6-y1)-1-hydroxy-3-(pyrrolid
in-T-yI)propan-2-vl)-2-ntolylacetamde WO

2009/ 046e0pRaT 55ra0BEepared Boa singRr manner as degenhedraoss
a simlar manner as descri bed above,
}1§W‘“%S§C%gﬁ15qrre 1. 5 1HNVR

(CDC13 400 nHz, ppm); 1.7 (br, 4H), 2.35 (s, 3H), 2.5
(br, 4H), 2.75 (m 2H), 3.45 (s._2H), 4.1 (m 1H),
4.25 (s, 4H), 4.85 (sd 1H), 5(8)\(br, 1H), 6.55 (d,

1H), 6.75 (m 2H), 6.9 (d, 2H,N7.QHsd, 1H), 7.2 (m

1H. MZ for 100241 130N204 [ M anpl e 1E16.
Preparati on of Conpound 39: Zdbfm_z'y N ( (1R,
2R) - 1- (2, 3-

di hydr obenzo[ 131[ 1, 41di 0Xi n-6-yA4) - 1- hydr oxy- 3-(pyrroli
din-1-yl)propan-2- ﬁaet am 15Conpound 39 was
prepared in a simlar descri bed above,

Cl

'H NMR (CDCls, 400 mHz, ppm); 1.8 (br, 4H), 2.65 (br, 6H), 2.8 (m, 2H),
4.1 (m, 1H), 4.25 (m, 6H), 4.95 (sd, 1H), 6.3 (br, 1H), 6.75 (s, 2H), 6.8 (s, 1H), 6.9
(m, 2H), 7.25 (m, 1H). M/Z for C54H,5C1,N,05 [M-H]" = 496.

Example 1E23. Preparation of Compound 57: 3-(4-chlorophenoxy)-N-((1R, 2R)-1-
(2,3-dihydrobenzo[B][1.4]1dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-

ypropanamide

Compound 57 was prepared in a similar manner as described above,

following Scheme 1.



foll owi ng Schene 1. - 64 - NVR (CDC13, 400
mHz, ppm); 1.8 (br, 4H), 2.7 (br, 4H), 2.9 (m 2H),

w@2@90#8502H), 3.3 (d, 1H), 3.55 (d, 1H), 4.2 (P¢T/B5)008/011450
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5.05 (sd, 1H), 6.85 (s, 2H, &g (s, 1H, 7.1 (sd,
2H), 7.3 (m 3H). MZ for C241130N204S [MH = 443. 5
Exanpl e 1E17. Preparation of Conpound 47: N ((1R,

2R) - 1- (2, 3-
di hydr obenzo[ f 31[ 1, 4] di oxi n- 6-@-6-|_Fydr oxy-3-(pyrroli
di n-1-yl) propan-2-vl): 2-(4- =

(pyriclin-3-yl)phenyl | acetam de Y ound 47 was
prepared in a simlar nanner c bove,
foll owi ng Schene 1. 10 !NI\/R (CDCI3, 400 ntz,
ppm; 1.7 (br, 4H), 2.6 (br, , 2.8 (sd, 2H), 3.55
(s, 2H), 4.15 (m 1H), 4. sO4H), 4.85 (sd, 1H),
5.85 (br, 1H), 6.6 (d, 1@.075 15(m 2H), 7.25 (d,
3H, 7.4 (m 1H, 7.6 @d,~2H), 7.9 (sd, 1H), 8.6 (sd,

1H), 8.85 (s, 1H). M Z for C28H3i N304 [MH = 474.
Exanpl e HLEMR (EDERL400 nfHy, 9hm§pms> rd4UB:2.65 (br, 6H), 2.8 (m, 2H),

2-(4' -chl orobi phenyl-4-y1) - glR,

5782 (i, BB A Hptr Ul S oloL D 6 (e SKDHL.8 5 210 NYdiforcy
- | hdin- 20 2-yl tam d
Cogcnzégé{%ﬂﬁ% (/\I\g'sﬁ Y141 opan yl ) acet am de

repared in a simlar manner as
descri bed above, follow ng Schene 1. WO

2009/ 045 PCT/ US2008/ Q11450 - _ 65 - C
xampéie ?8%4 Preparation of Compound 5?: N-((1R, 2R)-1-(2.3-

dihydrobenzo[B][1.4]dioxin-6-y])-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

fluorophenoxy)propanamide

Compound 58 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (CDCl3, 400 mHz, ppm); 1.75 (br, 4H), 2.65 (br, 6H), 2.8 (m, 2H),
4.2 (m, 7TH), 4.95 (sd, 1H), 6.4 (br, 1H), 6.8 (m, SH), 7.0 (m, 2H). M/Z for
C24H29FN205 [M-H]- = 445,

Example 1E25. Preparation of Compound 59: N-((1R, 2R)-1-(2.3-

dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yDpropan-2-y)-3-(p-

tolyloxy)propanamide

Compound 59 was prepared in a similar manner as described above,

following Scheme 1.



1HNMR (CDC13, 400 nHz, ppm); 1.75 (br, 4H), 2.55 (br,
4H), 2.8 (sd, 2H), 3.55 (s, 2H), 4.15 (m 1H), 4.2 (s,

WA R)o9/045585 (sd, 1H), 5.8 (br, 1H), 6.6 (d, 1H)PCBUFH08/011450

15

20

S(m 2H), 7.2 (d, 2H), 7.4 (mgg2H), 7.55 (sd, 4H). MZ
for C29H31C1IN204 [ M H = 508. anpl e 1E19.

Preparation of Conmpound 51: N ((1R 2R)-1-(2, 3-

di hydr obenzon

1-1, 41di oxi n- 6-y1) - 1- hydr oxy- 3- (pyrrolidin-1-yl)propan
-2-y1)-2-(3- 10(trifluoronetfyl) phenyflacetam de
Compound 51 was prepared in aNSiGH| ar manner as

descri bed above, follow ng Sc

(CDC13, 400 nHz, ppm); 1.7 r Zdﬁs (br, 4H)

2.8 (sd, 2H), 3.55 (s, 2H), , 4.25 (s,

4H), 4.85 (sd, 1H), 5.8 (br, H) 66(d, 1H), 6.75

(m 2H), 7.35 (d, 1H), 7,45agm 2H), 7.55 (sd, 1H).
MZ for C241-127F3N204 | = 465. WO

2009/ 045503PCT/ US2008/ 0 - 66 - Exan'pl e 1E20.
Preparation of Conpound 53: NAIR 2R

di hydr o5ENMR (GPCLs, 44Qimd%a. ppBYytYS ibrh@d) £¥x§/(833Y(IWr (b, 6H),
di friugr )
O RGP AP LSS AT o35 o 1),
deB & (inb2H). allo dor (SJSH!,ZU\QWS My-Hg e . 1.
1HNMR (CDC13, 400 mHz, ppm); 1.7 (br, 4H), 2.55 (br,
4H), 2.8 (sd, 2H), 103.50 (s, 2H), 4.15 (m 1H) 4.25
(s, 4H, 4.85 (sd, 1H), 5.8 (br, 1H), 6.6 (d, 1H),
6. Waﬁdn oﬁgbmmu@d;wrN ((ll@ 2Ra-lq(2{?d 1H),

7 cﬂh)grobeln%m]rl Z’I%Id OXin-6- VH) 1 hl\s/fydrzoxfyog Jp :l'ldln- -y propaLll\ﬂ' '\7[{ 3-(2-

fluorophenoxy)propanamide

Compound 60 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (CDCl, 400 mHz, ppm); 1.75 (br, 4H), 2.65 (br, 6H), 2.75 (m,
2H), 4.2 (m, 7H), 4.95 (sd, 1H), 6.35 (br, 1H), 6.7 (s, 2H), 6.85 (s, 1H), 6.95 (m,
2H), 7.05 (m, 2H). M/Z for Ca4H2FN,0s [M-H] = 445.

Example 1E27. Preparation of Compound 61: N-((1R, 2R)-1-(2,3-
dihvdrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

methoxyphenoxy)propanamide




Exanpl e 1E21. Preparation of Conpound 54: N ((IR
2R)-1-f2, 3-

wa 2aplysspobenzo[ 01[ 1, 4] di oxi n-6-y1) - 1- hydr oxy-BcT/pyr008011450
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15

20

i din-1-yl)propan-2-y1)-3-(3-_79.
nmet hoxyphenoxy) pr opanan de Compound 54 was
prepared in a simlar manner as descri bed above,

fol | owihgy, aredR | doscribod ab
2009/ 0455(3@ LJCTﬁ /uszod% ?%1‘?[4503 simjlgr manner as described above,

1 HDRVIESChSme 400 mHz, ppm); 1.7 (br, 4H), 2.65 (br,
6H), 2.85 (m 2H), 3.80 (s, 3H), 4.2 (m 7H), 4.95
(sd, 1H), 6.45 (m 4H), 6.75 (s, 2H), 6.85 (s, 1H),
7.2 (t, 1H). MZ for C25H32N206 [ M H = 457. 5 Exanple
1E22. Preparation of Conpoun 5:

3-(2, 5-di chl or ophenoxy) - 1R,
2R) - 1- (2, 3-di hydr obenzo[ 61] 1, 4
3-(pyrrolidin-1-yl)propan2-yl)
Compound 55 was prepared in r nner as
descri bed above, follow ng Schene 1. 10

1HNMR (CDC13, 400 nHz, .8 (br, 4H), 2.65 (br,

6H), 2.8 (m 2H), 4.1( I% 4.25 (m 6H), 4.95 (sd,

1H), 6.3 (br, 1H, 6.7 2H), 6.8 (s, 1H), 6.9 15

(m 2H), 7.25 (m 1H). M Z for CZ4H28C12N205 [MHI =

496. e 1E23. Preparation of Conp

3 (4 Ch%”?lg@gg@@;,_wo(mﬁz I’R}Il)all 75 (br 4H) 265 (br, 6H), 2.75 (m,

15, S8 HRP el Okl A1 SXD12 65 1WA R 1A (¥ (. 7

anarni
M/Z for C25H32N206 [M H] =457.

Example 1E28. Preparation of Compound 188: N-((1R, 2R)-1-(2,3-
dihydrobenzo[b][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-
ethylphenoxy)propanamide (2R, 3R)-2.3-dihydroxysuccinate

Compound 188 was prepared in a similar manner as described above,

following Scheme 1.

NH* OH

'H NMR (D0, 400 mHz, ppm); 0.93 (t, 3H), 1.75 (br, 2H), 1.86 (br, 2H),
2.35 (q, 2H), 2.4 (br, 2H), 2.9 (br, 2H), 3.25 (m, 2H), 3.4 (br, 2H), 3.9 (br, 6H), 4.3
(br, 3H), 4.6 (br, 1H), 6.6 (m, SH), 7.0 (d, 2H). M/Z for C26H3:N,05s ‘C4HsOg [M-
HJ = 454.



20Conmpound 57 was prepared in a simlar manner as
descri bed above, followng Schene 1. WO

wWQ o9 EseH503PCT/ US2008/ 011450 - 68 - Cl PCT/US2008/011450

10

15

20

1HNMR (CDC13, 400 nmHz, ppnm); 575 (br, 4H), 2.65 (br,
6H), 2.8 (m 2H), 42(m 7H), 4.95 (sd, 1H), 6.3 (br,
1H), 68(m 5H), 7.2 (m 2H). MZ for 5 C24H29C1N205
[MH = 461. Exanple 1E24. Preparation of Conpound 58:
N ((1R, 2R) 1-(2, 3-
dihyd [ .

) epal ) ind
1@@&@&%{%&1\malonrne@&nerihvmoavsLmhandlﬁalnnmsroa& 2-y1)-3-(4-
descri bed above, followng Schene 1. N OH
1 T erangmide (2RaPR)-2.37dihydypxysucginate 65 (br,

1
2 on(q%&%la |_l|)89 v%%;b gpfag'%i i 7;@15%?: r%%?.\%?gs dé’gé}lbeci5 aﬁlove

CZéllo\izﬁigFSNHaﬁeEm Fir - 445. Exanple 1E25. Preparation
of Compound 59: N-((IR 2R)-1-(2, 3- di hydr obenzo
[ 13] 11, 4] di oxi n-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)pro
pan-2-vl)-3-(p20 tolyl o&ryipr opanani de

NH* QOH

'H NMR (D,0, 400 mHz, ppm); 0.93 (t, 3H), 1.75 (br, 2H), 1.86 (br, 2H),
2.45 (br, 2H), 2.8 (q, 2H), 2.9 (br, 2H), 3.25 (m, 2H), 3.4 (br, 2H), 3.9 (br, 6H), 4.3
(br, 3H), 4.6 (br, 1H), 6.5 (d, 1H), 6.5 (d, 2H), 6.7 (d, 2H), 7.7 (d, 2H). M/Z for
C27H34N,06 ‘C4HgOs [M-H] = 483.

Example 1E30. Preparation of Compound 193: N-((1R. 2R)-1-(2.3-
dihydrobenzo[b][1.41dioxin-6-y])-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-vy1)-3-(4-
(3-oxobutyl)phenoxy)propanamide (2R, 3R)-2.3-dihydroxysuccinate

Compound 193 was prepared in a similar manner as described above,

following Scheme 1.



Compound 59 was prepared in a simlar manner as
descri bed above, followng Schene 1. WO
wWQ 29048503 PCT/ US2008/ 011450 - 69 - PCT/US2008/011450
i1l NMR (CDC13, 400 nHz, ppm 71.75 (br, 4H), 2.3 (s,
3H), 2.65 (br, 6H), 52.8 (m 2H), 4.2 (m 7H), 4.95
(sd, 1H), 6.45 (br, 1H), 6.75 (m 4H), 6.85 (s, 1H),
7.1 (m 2H). MZ for 2N205[MHI = 441. Exanple
1E26. Preparation of 60: N-((lR 2R) - 1- (2, 3-

10di hydr obenzo[ 1311-1 OXi n- 69/1) - 1- hydr oxy- 3- (pyrr
ol i di n-1-yl ) pr opan- 2- yl)‘\{?{:{
f 1 uor ophenoxy) pr opananOgeNH npo nddﬁp

prepared in a simlar nner as descri ,

foll owing Schene 1. 15 20 A HNI\/R
(CDC13, 400 nHz, ppm; 1. 4H), 2.@8 Qbr,

2.75 (m 2H), 4.2 (m 7H), 1H), 6.35 (br,
1H), 6.7 (s, 2H), 6.85 (s, 1H), 6.95 (m 2H), 7.05 (m
2H). MZ for C24H29FN205 [ M H = 445. Exanple 1E27.
Preparati on of Corrpound 61: N((1R 2R)-1-(2,3-

di hydr gbenzol 131 1 ,41di oxin-6-y1)- 1 -hydr -
pyrr QAR (D o giidp s 175 G 2y 36 . 5154 . 310,
MBLAAQGY. PREN 6P 4R 28 ThdSH), 3.25 (m, 2H), 3.4 (br, 2H), 3.9 (br, 6H), 4.3
5 (br, 3H), 4.6 (br, 1H), 6.6 (m, 5H), 7.0 (d, 2H). M/Z for C2sH36N206 ‘C4HeOg [M-
H] = 497.

Example 1E31. Preparation of Compound 202: N-((1R, R)-1-(2.3-
dihydrobenzo[B][1.4]1dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

10 (2-methoxyethyl)phenoxy)propanamide (2R, R)-2.3-dihydroxysuccinate

Compound 202 was prepared in a similar manner as described above,

following Scheme 1.

H+ QH

jmj
ey s

'H NMR (D,0, 400 mHz, ppm); 1.75 (br, 2H), 1.86 (br, 2H), 2.45 (br, 2H),
2.62 (t, 2H), 2.9 (br, 2H), 3.1 (s, 3H), 3.25 (m, 2H), 3.4 (br, 4H), 3.9 (br, 6H), 4.3
(br, 3H), 4.6 (br, 1H), 6.6 (m, 5H), 7.0 (d, 2H). M/Z for C57H3¢N,05 CsHeOs [M-H]
= 485.

15

20



WO 2009/ 045503PCT/ US2008/ 011450 - 70 - Conpound
61 was prepared in a simlar manner as descri bed

wW@bwvme4556D1 | owmi ng Schenme 1. 5(1) PAT/US20DVIR 1450
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(CDC13, 400 nHz, ppm; 1.75 (bm,. 4H), 2.65 (br, 6H),

2.75 (m 2H), 3.8 (s, 3H), 4.1 (m 2H), 4.2 (br, 5H),

4.95 (sd, 1H), 6.45 (br, 1H), 6.8 (m 7H). MZ for
e . 8

aratig¢f C nqpa.ation

Compound

( Zegthay enylii-liace g
188 wa ' .00 : i
above, S(%LS %ﬁ'ﬁlg\%lg n»ga&é%ﬁédr:rg&%fémﬂﬁ%ﬁm Zﬁggégﬁggﬁgrpﬁve
pdofjlowing®shéme 13H), 1.75 (br, 2H), 1.86 (br, 2H), 2.35
(g, 2H), 2.4 (br, 2H), 2.9 (br, 2H), 3.25 (m 2H), 3.4
(br, 2H), 3.9 (br, 6H), 4.3 (br, 3H), 4.6 (br, 1H),
6.6 (m 5H), 7.0 (d, 21-1)./™ Z for C26H3411205
.C41-1606 [MFi] = 454. WO
2009/ 045503PCT/ US2008/ 01145 H1 - Exanpl e 1E29.
Preparation of Conpound 189: “WNZR 2R)-1-(2, 3-
di hydr obenzo[ b1[ 1, 4] di oxi n; 6-y1)-({1- hydr oxy-3-(pyrrolid
in-1-yl)propan-2-yl)-3-( ‘OH
pr opi onyl phenoxy) pr opa%/ (2R,
te

3R) - 2, 3-di hydr oxysucci

'H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.5 (br, 4H), 2.75 (m, 2H),
3.5 (br, 2H), 3.9 (sd, 3H), 4.2 (m, SH), 4.95 (sd, 1H), 5.9 (br, 1H), 6.5-7.6 (m, 11H).
M/Z for C30H34N,05 [M-H]" = 503.

Example 1E33. Preparation of Compound 127: N-((1R, 2R)-1-(2.3-
dihydrobenzo{b][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-4-(4-

ethoxyphenyl)-4-oxobutanamide

Compound 127 was prepared in a similar manner as described above,

following Scheme 1.



Compound 189 was prepared in a simlar manner as
descri bed above, follow ng Schene 1. O0OCHO 10

WA RNMBDR0, 400 mHz, ppm); 0.93 (t, 3H), 1. 75P€DHUS2008/011450

10
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2H), 1.86 (br, 2H), 2.45 (br _-2H), 2.8 (g, 2H), 2.9
(br, 2H), 3.25 (m 2H), 34(br 2H), 3.9 (br, 6H),
4.3 15(br, 3H), 4.6 (br, 1H), 6.5 (d, 1H), 6.5 (d,

Catpoe. THUIR EBcl 40701@8 &Ep’)é 1M 6 8 B 9@’&"’ 6H), 3.2

19; 2N, (405 @, 2Hb’§)4—1(r(12213} 4.25 (m 5H), 495 (sd, 1H), 6.05 (br, 1H), 6.9

diygrobenzol BLUT A3 oK1 i Qb i fygry- 3 (pyrrol d

( 3- oxobut yl ) phenoxy) pr opanam de (2R,
3R) - 2, 3-di hydroxysucm nate Con'pound 193 was
pﬂ:mampéﬁdlﬁl?rﬂ Prej : : R ab68-

1hv robe%zc%%ﬂ?qﬁdlom-é/-qglogg 0

a -1 -V .!._!
m&mmer&m koBfiakdtiide2H) . L 94 (s, 3H). 2.45 (br
2H, 2.6 (m 4H), 2.9 (br, 2H), 3.25 (m 2H), 3.4
2H), 3 Q;mq;mund dpy wasg pge;@{qgirm azMpilargmanriep as dqqqylbecgalzpve
( 2H). M Z for C28H36N206 C4HE06 [ M Hr
:ﬁlb(g&%ééh&f‘é?lml Preparation of Conpound 202:

N ((1R R)-l (2, 3-

di hydr obenzo[ 131[ 1, 4] di oxi n- 6- - 1- hydr oxy- 3- (pyrroli
di n-1-y1) prohan-2-y1) 73- ( 4- 1@

(2- met hoxyet hyl ) phenoxy) pr opanai dGH(ZR

R) - 2, 3-di hydr oxysucci nat e 0

(S

45_ '

Y

'H NMR (CDCl3, 400 mHz, ppm); 1.8 (br, 4H), 2.7 (br, 6H), 3.2 (m, 1H),
3.45 (s, 3H), 3.9 (s, 3 H), 4.2 (m, SH), 4.95 (sd, 1H), 6.05 (br, 1H), 6.9 (m, 5H), 7.95
(d, 2H). M/Z for C36H3:N»06 [M-H] = 469.

Example 1E35. Preparation of Compound 181: N-((1R, 2R)-1-(2.3-
dihydrobenzo[b][1,4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-6-(4-

isopropoxyphenyl)-6-oxohexanamide

Compound 181 was prepared in a similar manner as described above,

following Scheme 1.



Compound 202 was prepared in a simlar manner as
descri bed above, follow ng Schene 1. I HNIVR

W@ DR9/04350D nHz, ppm); 1.75 (br, 2H), 1.86 (br, PQF$2008/011450
2.45 (br, 2H), 2.62 (t, 2H), _259 (br, 2H), 3.1 (s,
3H), 3.25 (m 2H), 3.4 (br, 4|—DS, 3.9 (br, 6H), 4.3
(br, 3H), 4.6 (br, 1H, 6.6 (m 511), 7.0 (d, 2H. MZ
for C27H36N206CAHG06 [ M H = 4§5. WO

5
2009/ 045503PCT/ US2008/ 011450 73.- anpl e 1E32.
Preparation of Conpoun : ( 2R -1- (2, 3-
di hydr obenzo[ 61[ 1, 4] di oxi n- ¥W/1 “Qydr oxy-3-(pyrrolid

i n-1-Dpropan-2-yl)-2-(3 -0
nmet hoxybi phenyl - 4- ynacet am de
was prepared in a simlar
foll ow ng Schene 1.
ppm; 1.7 (br, 4H), 2.5 (
(br, 2H), 3.9 (sd, 3H), 4
5.9 (br, 1H), 6.5-7.6 (m
[MH = 503. Exanpl eg_L
127: N((1R 2R -1-(2,8-
di hydr obenzo[ b] [ 1, 4] di oxi n-6-y1) - 1- hydroxy-3-(pyrrolid
in-1-yl)propan-2-y1)-4-(4- 15

et hoxy pHexyR (CDOK 0400 mPRNpsia); 1.4 (d, 6HS0N® Qb 8HY, 271 50éts, 2H),

prepared in a r as describ
f

sim | ar nmanne ed above
@4 i M) st RE . $H), 4.60mold). 4 H356BPED) 0,82 dbm/1HH16:8 ¢m. SH),
5 ° 7/d5 @, 2H). M/Z for C3HaoN206 [M-H]" = 525.

Compound 63
ner as descri bed above, 5
NVR (CDC13, 400 nHz,
, 2.75 (m 2H), 103.5
(m 5H), 4.95 (sd, 1H),
. MZ for C30H341\ 1205
3. Preparation of Conpound

5 (br,

Example 1E36. Preparation of Compound 191: N-((1R, 2R)-1-(2,3-
dihydrobenzo[B1[1.41dioxin-6-y])-1-hydroxy-3-(pyrrolidin-1 -vl)bropan—2-vl)-5-( 4-

methoxyphenyl)-5-oxopentanamide (2R,3R)-2.3-dihydroxysuccinate

10 Compound 191 was prepared in a similar manner as described above,

following Scheme 1.

A

NH* OH
< O

AG®
OH
o 0 OH
OH O
O

o_N

15

'H NMR (D,0, 400 mHz, ppm); 1.40 (br, 1H), 1.53 (br, 1H), 1.75 (br, 2H),
1.91 (br, 2H), 1.98 (m, 1H), 2.15 (m, 1H) 2.45 (m, 2H), 2.95 (m, 2H), 3.35 (dd, 2H),



| HNVR (CDC13, 400 m -1z, ppm; 1.4 (t, 3H), 1.8 (br,
4H), 2.7 (br, 6H), 3.2 (m 2H), 4.05 (q, 2H), 4.2 (m

WQRoy/045585_(m 5H), 4.95 (sd, 1H), 6.05 (br, IPOTUS20B8011450

10

15

20

(m 5H), 7.95 (d, 2H). MZ forgC27H34N206 [ M H = 483.
5Exanpl e 1E34. Preparation of gon'pound 154: N-((1R
2R) 1-(2,3- dihydrobenzojblf 1 ,41dioxin-6:yl)- 1
3 ) 4-

zﬂ@?ﬁpe%& Xbt ‘BH dﬂB% gﬂr 2M 3 &9%)24%18)(& 1%616 47(d, 1H),
pﬁeiﬁe(deﬂH) 6. &5 (sil, ﬁHD ar.63ved) AED). WZcfesewinéﬁlzCRlﬁhWOs [M H] 483
followi ng Schene 1. 10 1HNMR
(CDC13, 400 nHz, ppm; 1.8 (br, 4H), 2.7 (br, 6H), 3.2
( Bxakilo 1537 Préfaradid ef@m%p&?nd :.i’65"|}~1r((f‘R221()Ul 5H), 4.95
(sd, IF), 6.05 (br, IH), 6.9 (m 5H), 5 (d, 2H).
M(M@l@gﬂﬂ&xm@@lf-MhlvlﬂroxvéB(éﬁwni)ﬁdB(hNbbmpaE%Yl) 5-(4-

i n- | - YQO‘M;Q)%\H '235)(";]8)5 p§ sfafed in a similar manner as descrlbed above,

i sopropoxyphenyl ) - 6- oxohexanam de Conpound’
18allowiog Schgae éd in a sinmilar manner as descri bed
above, 20 followi ng Schene 1. - 75 - OH T-

NMR (CDC13, 400 nHz, ppm); 1.4 (d, 6H), 1.8 (br, 8H),
2.15 (br, 2H), 2.8 (br—10H), 4.25 (Mm~5H), 4.65 (m
1H), 4.95 (sd, 1H), 6! +ébr, 1H),. (m 5H), 5 7.95

(d, 2H). MZ for C30H4 b25. Exanpl e 1E36.
Preparation of Conpound I 2R)-142, 3-

di hydr obenzo[ (31] 1, % i- 6-y]9-11 oxy-3-(pyrroli
(4 o
nt anani de OH

di n-1-yl) propan- 2-
nmet hoxyphenyl)-5-0

(2k3R) - 2, 3-di hydr oxysucci nat e 10Co9rpo%d 191 was

prepared in a simlar manner as descri bed above,

'H NMR (400MHz, CD;0D) & 1.30 (sd, 6H), 1.70-1.85 (m, 2H), 2.04 (br,
4H), 2.09-2.26 (m, 2H), 2.64-2.82 (m, 2H), 3.31-3.48 (m, SH), 4.37 (s, 2H), 4.43 (br,
1H), 4.68 (m, 1H), 4.71 (sd, 1H), 5.76 (s, 2H), 6.66 (d, 1H), 6.82-6.95 (m, 4H), 7.84
(d, ZH); MS for C23H36N206‘C4H 606: [M-H]- 645.

Example 1E38. Preparation of Compound 267: N-((1R, 2R)-1-
(benzo[8][1,3]dioxol-5-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-6-(4-

methoxyphenyl)-6-oxohexanamide (28, 35)-2.3-dihydroxysuccinate

Compound 267 was prepared in a similar manner as described above,

following Scheme 1.



fol | owi ng Scheme 1. WD 2009/ 045503PCT/ US2008/ 011450 -
76 - 3.4 (m 2H), 3.68 (br, 5H), 3.77 (br, 2H), 4.3

w@ boog/o&WH3 4.68 (br, 1H), 6.47 (d, 1H), 6.65 (RPCT/BE)008/011450

10

15

20

25

6.85 (d, 2H), 7.63 (d, 2H). M4 _for

C27H341\ 1206C4F1606 { M H = 483 Exanpl e 1E37.

Preparation of Conmpound 265: N ((1R, 2R)-1- 5(benzof

8111 I (¢ I

Sior glbl M%?@%FP;@)D)W?H@(% A1), 00 (62! A, B:8b (¢, 21D,

| SBBENHO kvt POIE)) B184-(S; I BEITL (8, 2, d&43((@SIH), 4.76 (br, 1H), 5.81 (s,
3-di hhdroxi;succi nate Cq

A 65 AFDrRAL G, 15D, G885, b0 Ab GbSHY 307 T MS for

MR (400MHz, CD30D) 5 1.30 (sd,
6$ii?l’l7% %q%éoi M- 5‘%63@2 04 (br, 4H), 2.09-2.26 (m
2.64-2.82 (m 2H), 3.31-3.48 (m 5H), 4.37 (s,
ZE)iamﬁle4E3(9brPreﬂd!ﬁtlon40fﬁ8mﬁmunﬁH58 M-((IR (ZR)-1-1H), 5.76
(s 6.62-6,95 (m 4H), 7.84 15 (d,

1 -yl ) rﬂo(mﬂiiln& 2§8)wa§ p(e‘bared ina 51m11ar manner as descrlbed above,
thoxyphenyl) 6- oxohexanam de (2S,

3&9lloving FFSFEF? bxysucm nate 20Conpound 267 was

prepared in a simlar nmanner as described above,

foll owi ng Schene 1. V\D 2009/ 045503PCT/ USZOOS/ 011450

'H NMR (400MHz, CD;0OD) & 1.15-1.18 (m, 2H), 1.30 (d, 6H), 1.40-1.45
(m, 2H), 1.57-1.65 (m, 2H), 2.03 (br, 4H), 2.12-2.17 (m, 2H), 2.88 (t, 2H), 3.33-3.48
(m, 5H), 4.38 (s, 2H), 4.42 (d, 1H), 4.67 (m, 1H), 4.78 (d, 1H), 5.83 (d, 2H), 6.71 (d,
1H), 6.82 (d, 1H), 6.89 (s, 1H), 6.92 (d, 2H), 7.90 (d, 2H); MS for C30HaoN206"C4H
¢06: [M-H]" 675.

Example 1E40. Preparation of Compound 197: N-((1R, 2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-4-(4-

methoxyphenoxy)butanamide (2S. 3S)-2.3-dihydroxysuccinate

Compound 197 was prepared in a similar manner as described above,

following Scheme 1.



- 77 - 1HNVR (400MHz, CD30D) 5 1.49
(br, 4H), 2.03 (br, 4H), 2.89 (t, 2H), 3.33-3.46 (m

W@/ 0&s83 (s, 3H), 4.37 (s, 2H), 4.43 (d, 1H) PCHUSB08/011450

10

15

20

(br, 1H), 5.81 (s, 2H), 6.68_gg. 1H, 6.81 (d, 1H)
6.88 (s, 1H), 6.96 (d, 2H), 7.92 (d, 2H); M for
C27H34N206. CAH 606: [M HT 633. 5 Exanple 1E39.
Preparati on of Corrpoun%(f& N-((1R 2R)-1-

(benzo[ 51[ 1, 31di oxo01- 5- - 1- hydr oxy: rrolidin-I-y
1) propan- 2-y1) - 7- ( 4- H
isopropoxyphenyl)-?-oxohe a deo( 25,

3S) - 2, 3-di hydr oxysuccj rrpoureﬂ_* 8 was prepared
in a simlar manner escrl be 10f ol I owi ng
Schenme 1. | HNWR (4§0 , CD30D) OH. 18 (m 2H),

1.30(d, 6H), 1.40-1.%5915 (m 2H)o 1087-1.65 (m 2H).
2.03 (br, 4H), 2.12-2.17 (m 2H), 2.88 (t, 2H),

§m331%‘ﬁ%@(4?§%;%€i§§®33f 123‘.1])( 262&%123)50 (bfléﬂﬁ 232(,
Zﬁ il\./%'z, ?br ﬁ g%%§%3 62 g@zﬁ?’ .4, ?ﬂbr .)9303(7%, 2H), 4.41
%?rﬂg{)?;ﬂgiw. IHF)r 6168k @86 (m, dHl); M&}ﬁm@meocsmH(sﬂa [M-HJ 621,

f @3 -nosth ylbut@adyd phedoxy) MOp2iHmeide 455 GSRC.B- m&w&& -

78 - N
&I)mpound lgil was prepared in a similar manner as described above,

following Scheme 1.

NH"H
"o 0
U o X
o] (0] OH
O OH
'"H NMR (400MHz, CD;0D) 6 0.95 (d, 6H), 2.00 (br, 4H), 2.17 (m, 2H),

2.66 (t, 2H), 2.78 (d, 2H), 3.34-3.44 (m, 5H), 4.12-4.17 (m, 6H), 4.40 (s, 2H), 4.45
(d, 1H), 4.73 (sd, 1H), 6.67 (d, 1H), 6.79 (d, 1H), 6.86 (s, 1H), 6.93 (d, 2H), 7.91 (d,
2H); MS for C29H33N206' C4H 606: [M-H]- 661.

Example 1E42. Preparation of Compound 83: 2-(4-chlorophenoxy)-N-((1R,2R)-1-

(2.3-dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
ylacetamide

Compound 83 was prepared in a similar manner as described above,

following Scheme 1.



"H NWVR (400MHz, CD30D) 8 1.78-1.91 (m 2H), 2.00 (br,

4H), 2.32 (t, 2H), 3.33-3.47 (m 6H), 3.69 (s, 3H)
wW®@2002/043503 2H), 4.11 (br, 4H), 4.37 (s, 2H), 4.PBdT/B§108/011450

1H), 4.72 (d, 1H), 6.69-6.86 _@g. 7H); M for

C26H34N206- CAH 606: [M Hy 621. Exanpl e 1E41.

Preparation of Conmpound 187: N ((1R 2R)-1-(2, 3-

di hydr obenzo[ 61[ 1, 4] di oxi n-6-y1) - 1- hydroxy-3-(pyrrolid

in-1-yl)propan-2-yl)-3-(4-

(3- met hyl but anoyl ) phenox

3S) - 2, 3-di hydr oxysucci hate

prepared in a simlar nanner

followi ng Scheme 1. NH+H Ok

CD30D) 8 0.95 (d, 6H), %OO hbr

152.66 (t, 2H), 2.78 (d, 34 :

4.12-4.17 (m 6H), 4.40 ( . FD 4.45 (d, 1H), 4.73

p\y opanami de (2S,

1§§bnpound 187 was
descri bed above,

(sd, 1H), 6.67 (d, 11-19Q 6.79 (d, 1H), 6.86 (s, 1H)
6.93 (d, 2H), 7.91 (d, ; M5 for C29H38N206-
41-1606: [MA-if 661. anpl e 1E42. Preparation of

Compound 83: 2-(4-chlo enoxy) - N ((1R, 2R) - 1-

20( 2, 3-di hydr obenzo[ (31[!1, 4] di oxi n-6-y1) - 1- hydr oxy- 3-(
pyrrolidin-1-y1)propan-& v1)acetanide

Compound 83 was prepared in a simlar_nanner

descr| bHcI\IMi?o(f@O hl;z I RYd Sedhe 4H), 2.68(br, 4H) 2.78 (dd, 1H),

s P SRR SRRy, b ey 7 . 1,

4t6)77-8.87 ¥m( dH d, 28882 S fér € I M-H]7447.
A STt ) it S PR Gt

Example 1E43. Preparation of Compound 87: 2-(3.4-dichlorophenoxy)-N-((1R,2R)-
1-(2.3-dihydrobenzo[B][1,4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
10 ylDacetamide

Compound 87 was prepared in a similar manner as described above,

()
Qj%t
?\/0 r cl

'H NMR (400MHz, CDCl3) § 1.78 (br, 4H), 2.67 (br, 4H), 2.79 (dd, 1H),
2.92 (dd, 1H), 4.25 (br, s, SH), 4.35 (q, 2H), 4.95 (d, 1H), 6.71-6.84 (m, 5H), 7.01
(d, 1H), 7.34 (d, 1H); MS for C3Ha6CLLN,Os: [M-H] 482.

following Scheme 1.

15

20



6.77-6.82 (m 4H), 6.86 (d, 1H), 7.24 (s, 1H); M for
C23H27CLN205: [MH 447. Exanple 1E43. Preparation of

wW@09poasad 87: 2- (3, 4-di chl orophenoxy) - N- (( 1R, 2R)'F/US2008/011450

10

15

20

1- (2, 3-di hydrobenzol | T1, 41di o%pn- 6-y1) - 1- hydr oxy- 3- (py

rrolidin-1-yl)propan-2- 10yl )acetan de Conpound

87 was prepared in a simlar manner as described

aoug e . 3_I HNVR

( . . ' ), 2.79

( cdldlvdidtbenzcﬁ' b¥[2. 4(Ididx1n16-l)vl) mhﬁﬁoﬁ‘bﬂ (pmoﬁdmal)-yl)ldmﬁﬁl 2ey)-2-(3-
QE 6.71-6.84 (m 5H), 7.01 (d, 1H),

C23H26C12N205: [MH 482. WO

2009/ OWM/SU%%é@&é&QOa sim@8r ma@fé%'ﬁﬁ'd@sc%%é& above,

Preparati on of Conpound 86: N ((1R 2R)-142,

dlfhl)l&dvmgénh@n@l{l 41di oxi n-6-y1)-1- hydr oxy- 3 (pyrrolid

i n-1-yl)propan-2-yl)-2-(3- phenoxyphenypacet arni de

Compound 86 was prepared in a simlar nmanner as

descri bed above, 5foll owi ng Schene 1

CDC13) 5 1.72 (br, 4@.57 (br, 4

102H), 3.45 (s, 2H), N )

4.84 (d, 1H), 5.86 (d, {lH H 6.55 (dd H) 6.71 (d,
1H), 6.74 (d, 1H), 6.80 {#, °(dd, 1H), 6.92
(dd, 1H), 6.98 (d, 1K, 7, 144(t, 7.28-7.36 (m
2H); M5 for C29H32NE [I\/DHI 489. Exanpl e 1E45.

Preparation of Conp®

2-(3,4-difluor ophgnyl -N-( 1R 2R) -
151- (2, 3-di hydrob 61[ 1, 4] di oxi n-6-y1)-1- hydr oxy- 3-
(pyrrolidin-1-yl)propan-2- ynacetarnide

'H NMR (400MHz, CDCl;) & 1.72 (br, 4H), 2.57 (br, 4H), 2.75-2.80 (m,

2H), 3.45 (s, 2H), 4.11-4.13 (m, 1H), 4.23 (s, 4H), 4.84 (d, 1H), 5.86 (d, 1H), 6.55
(dd, 1H), 6.71 (d, 1H), 6.74 (d, 1H), 6.80 (br, 1H), 6.85 (dd, 1H), 6.92 (dd, 1H), 6.98
(d, 1H), 7.14 (t, 1H), 7.28-7.36 (m, 2H); MS for C5sH3,N,0s: [M-H] 489.

Example 1E45. Preparation of Compound 280: 2-(3.4-difluorophenyl)-N-((1R . 2R)-

1-(2,3-dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-

lacetamide
Compound 280 was prepared in a similar manner as described above,

following Scheme 1.

A

N

H
Fj©/\n/ N/,
0]
F OH O j



Compound 280 was prepared in a simlar manner as
descri bed above, follow ng Schene 1. 20 WO

wWQ BN E&sBH03PCT/ US2008/ 011450 - 81 - PCT/US2008/011450

10

15

20

| HNVR (400MHz, CDC13) 8 1. 80_(8?[, 4H, 2.68 (br, 4H),

2.84 (d, 2H), 3.45 (s, 2H), 4.17 (m 1H), 4.25 (s,

4H), 4.88 (d, 1H), 5.88 (d, 1H), 6.65 (d, 1H), 6.79
a

H)
d, 1 A
(8 o R0 01, B, b1, .5
Pr(s;12a)a4.i1 B imo 1 HEenPOEN dHY, 0388 (Y, aﬂiﬁg 289 edHHa, 6365 (d, 1H), 6.79 (d,
di_hydrgbenzo] 131[ 1, 4] di oxi_n- 61_yI )Ml hydroxyfz (Sn rroli
dllﬁ%ié v (B S ab- -QalgH)zﬂ'(lé (q, 1H); MS for' Cy3HagF;N,O4: [M-H] 434
(trifluoromethoxy)phenypacetam de Compound 103
WG P AE AT Pr@pﬁat%r['&% ComBBINEI032R-( R OR)AeH fbove,

f of t owr ng —Schene 1. 111
Nigithy(AEHeNFE] B 1@@@4@&1@6&1)6511%@ 34(pysroRdif8 - Y Dpropddp -y1)-2-(4-
269(d 2H) 0 (s, 2H), 4.08 (m 1H), 4.17 (s,

41igrifl nlc , 1H), 6.55 (d, 1H), 6.66

C1. éff’ﬁw%aéq"ﬁ%mﬁmgd 2 btar gt S pBlorbed shove,

offoliomipg ®eHerA®1. N- alR, 2R) - 1- ( 2, 3-

di hydr obenzo[ 0111, 4] di oxi n-6-y1) - 1- hydroxy-3-(pyrrolid
in-1-yl)propan-2-yl)-5-

(t hi ophen-2-yl ) ksoxazol e-3 rboxam de 20Conpound 90
was prepared in a simlar ner as descri bed above,
foll owing Schene 1. WO 200§

82 - 1H NMVR (4 2 ~CPL3) -8 1.82 (br,
4H), 2.73-2.81 (m 4H), 2,89-2. 98 ( ','><§.02-3.o7
(m 1H), 4.23 (s, 4H), (pr 1H) 75.07 ¥s, 1H),
5.30 (d, 1H), 6.74 (s, ,4H.~6.83 (t, 2H), 6.90 (s,

1H), 7.12-7.14 (m 2H) [ 7/47 (d, 1H), 7.52 (d,

'"H NMR (400MHz, CDCls) & 1.65 ( br, 4H), 2.48 (br, 4H), 2.69 (d, 2H),
3.40 (s, 2H), 4.08 (m, 1H), 4.17 (s, 4H), 4.80 (s, 1H), 5.84 (t, 1H), 6.55 (d, 1H), 6.66
(s, 1H), 6.70 (d, 1H), 7.10 (t, 3H); MS for CsH,,F;N,0s: [M-HJ 481.

Example 1E47. Preparation of Compound 90: N-((1R.,2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-5-

(thiophen-2-yl)isoxazole-3-carboxamide

Compound 90 was prepared in a similar manner as described above,

following Scheme 1.

\s

: —
H o)
N \N/

1@



51H); Ms for C23H25N305S: [MH 456. Exanpl e 1E48.
Preparati on of Conpound 92:

W@B2(03/0¢330Dr 0- 4- met hoxyphenyl) - N- PCT/US2008/011450
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((1R 2R)-1-(2, 3-di hydr obenzo[ g3[ 1, 4] di oxi n-6-y1)-1-hyd
roxy-3-(pyrrolidin-1- yl)propan-27y1l) propanam de
10Conpound 92 was prepared in a simlar manner as
descri bed above, followi ng Schene 1. 151H NMR
(400MHz, CDC13) 8 1.77 (br, 4H), 2.38 (t, 2 H), 2.60

g br2 4HH NMIB(4(00MH1—I)CD(313)36 1(8§ (b3HH), 2.729Q. i{lb(rm, 413) 2.89-2.93
o 1{51)83 ?2:?3 Oér(lyn i o‘bz% 6F 4!69{)4 417€b1811(12g 5, QL7|.()S 111@55f3(9r(d 1H),
C%%ﬂsﬁgﬁg%%s'\@ (’\ﬁ(}y %é;is 11'%}‘)2'7@&% 1FGR; 21, 9P @t {8 7%2 (g,

ZG(HI)hMﬂfmbéJammiﬂsS IVAHi46%i n- 6-y1) - 1- hydroxy 3-(pyrr
olidin-1-yl)propan-2-yl)-3-(4-
(t ri fI uor omst hyI ) phenyl pr opanan21_de3

i g yD)-1-hydroxy-3-(pyrrolidin-1-

wwa);(aﬁcmmmpmaa 8 133 (br 4H), 2.4 (m 2H)
2.53 7 (m 2H),. 2.90- 2 97 (m
(br, [‘%omppl@g 9@swa8znqyparqd mop gigilan manney. aeﬂeﬁqslfbed fPBVC

5 6.79 (d. 2H), 7.24 (d, 2H), 7.50 (d,
q ﬁ&v’\égfsg %%HZQFB(NZOS: H% M 111 (d. 21, (

CI

”0|-P

'H NMR (400MHz, CDCl3) § 1.77 (br, 4H), 2.38 (t, 2 H), 2.60 (br, 4H),
2.8 (m, 4H), 3.86 (s, 3H), 4.20 (br, 1H), 4.24 (s, 4H), 4.87 (s, 1H), 5.80 (d, 1H), 6.66
(d, 1H), 6.8 (m, 3H), 7.00 (d, 1H), 7.18 (s, 1H); MS for C55H3;CIN,Os: [M-H]" 475.
Example 1E49. Preparation of Compound 96: N-((1R,2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

(trifluoromethyl)phenyl)propanamide
Compound 96 was prepared in a similar manner as described above,

following Scheme 1.



479. Exanpl e 1E50. Preparation of Conpound 101:
4- (benzo[ d] t hi azol -2-y1)-N

W@ CROZRY3 1- (2, 3-di hydr obenzof 131[ 1, 4] di oxi n- GPGIYSO$1§11450

10

15

20

droxy-3-(pyrrolidin-1- 10 yl)ggopan-2-yl)butanam de
Compound 101 was prepared in a simlar manner as
descri bed above, follow ng Scheme 1. 15 1HNWMR
(400MHz, CDC13) 8 1.77 (br 2.10- 2F5(m 2H) ,
2.24-2.27 (m 2H), 2642@(m 4H) . -283(m
2H), 3.02 (t, 2H), 4.18 (sN r,F 11-0,
4.92 (d, 1H), 6.12 (br, 1H); . (m 2H), 6.86
(s, 114), 7.37 (t, 1H), 1H), 7.85 (d, 1H),
7.92 (d, 1H); Ms for C2 [MH 482. WO
2009/ 045503PCT/ US2008/ 0 - 84 - Exanple 1E51.
Preparati on of Conpoun 2: NN((IR 2R -1-(2, 3-
di hydr obenzof 1311- 1, 41droxi n- 6-y1) - 1- hydr oxy- 3- (pyrr ol
i di n-1-y1)propan-2-y1)-6-(2, 3-
di hydrqbenzo[ 131&1}iéld| oxi ne-' 6-sul f onar ni do% hexanam
Clalsiad. 78 (b 4HaR - # fma2lh. i 1 hem, 4H) 2.7

rib [l NG S [
%ﬁﬁéﬁ%%@@%)%ﬁ%ﬁ%&‘t BT IRTE o, R 1),
416)68 @, 1), 5079 da; 2HAH).24 @1, 08 (7150 @HPH) 2M8For CeA1,6FN,05: [M-H]'
414), 2.79 (d, 211), 2.87 (t, 2H), 4.2 (m 9H), 4.91
Y. 1H), 5.93 (br, 111), 6.77 (q, 2H), 6.84 (s, 1H),
6.93 (d, 1H), 7.31 (d, 1H), 7.37 (s, 1H; Ms for

C@: ;%Ebg@ﬂ %ﬁ??&tl(?ﬂ? gf.C(E%SQMdewl E§ %berfz)lb ﬁﬁﬁﬁo’l QWI?N
13RIy o!o@r_azaaﬁa&bsémzéiwloxrdm&l-yﬁmlidemw} Bvtriyidiel -

i di n-1-y1)propan-2-ylam no) -
yl)propa% 2) x?l)buptanammg )

Compound 101 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (400MHz, CDCl;) § 1.77 (br, 4H), 2.10-2.15 (m, 2H), 2.24-2.27
(m, 2H), 2.64-2.67 (m, 4H), 2.79-2.83 (m, 2H), 3.02 (t, 2H), 4.18 (s, 4H), 4.26 (br,
1H), 4.92 (d, 1H), 6.12 (br, 1H), 6.75-6.81 (m, 2H), 6.86 (s, 1H), 7.37 (t, 1H), 7.45
(t, 1H), 7.85 (d, 1H), 7.92 (d, 1H); MS for C;6H31N304S: [M-H] 482.



5- oxopent yl ) benzar ni de Conpound 104 was prepared
in a simlar manner as descri bed above, follow ng

w@etvemsses WO 2009/ 045503PCT/ US2008/ 011450 - BEr/uS2008/011450

10

15

114 NVR (400MHz, CDC13) 1.47g4.52 (m 2H), 1.59-1.69
(m 2H), 1.77 (br, 4H), 2.15-2.21 (m 2H), 2.62-2.65
(m 4H), 2.81 (br, 2H), 3.30-3.42 (m 2H), 54.19-4.23
(rExaﬁifhe 11§5194P1€ PAratidhbf COmBSurd0r02; Nb(I RORA (5. 1H),
6 (m 3H), /.40-/.50 (m 3A), 7.80 (d, 2H; M
f ih @ Mﬂ 4] iobch-6-48p! - hvdxﬁxmmﬁsm 1-Phpropam2idn6-(2.3-

: , MIMCEy- 3- (pyrrolid

ICQ- I - ylé Lﬂl?lﬁ I%ZX’JE)S S%Mé@l(‘ltﬂll%ﬁ&! ﬁngmyér)ag ldb'&?i'b@&“gﬂjo%e
npoun si'm

defsMWing(Schmvé foI | owt ng Schene 1. 15

1HNMR (400MHz, CDC13) 8 1.74 (br, 4H), 1.97-2.03 (m

2H), 2.20-2.26 (m 2H), 2.40-2 45 (m 2H), 2.64-2.68

(m 5H), 2.88 (m1H), 4.20 (s, 4.26-4.29 (m 1H),
4.83 (d, 1H), 6.12 (br, 1H), 674 N79(m 2H), 6.85
(s, 1H), 6.95 (d, 1H), 7.41 (d, 1H); for

C23H301\ 1405S: [MH 475. WO HN

2009/ 045503PCT/ US2008/ 011450 - 86 i}54.
Preparation of Compound 282: NA(/IRRp-17(2°3-

di hydr obenzo[ 131[ 1, 4] di oxi n-6 ) - 1- hydr oxy- 3- (pyrroli
din- lifl)propan-2-y1)-5-(3

di met hoxypheny1) - xopéht/marri de

Y o]

'H NMR (400MHz, CDCls) § 1.15-1.20 (m, 2H), 1.38-1.50 (m, 4H), 1.77
(br, 4H), 2.08 (q, 2H), 2.63-2.66 (m, 4H), 2.79 (d, 2H), 2.87 (t, 2H), 4.2 (m, 9H),
4.91 (br, 1H), 5.93 (br, 1H), 6.77 (q, 2H), 6.84 (s, 1H), 6.93 (d, 1H), 7.31 (d, 1H),
7.37 (s, 1H); MS for CaoH3oN305S: [M-H]" 590.

Example 1E52. Preparation of Compound 104: N-(5-((1R.2R)-1-(2,3-

dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-ylamino)-

5-oxopentyl)benzamide

Compound 104 was prepared in a similar manner as described above,

following Scheme 1.



Compound 282 was prepared in a simlar manner as
descri bed above, 5following Schene 1. 111 NWR

W@ 20008503 CDC13) 8 1.76 (br, 4H), 1.92-2.00 (nPCRB}§2008/011450

5

10

15

20

2.21-2.26 10 (m 2H), 2.60-2_.@5.(m 4H, 2.70-2.95 (m
4H), 3.93 (d, 6H), 4.17-4.23 (m 5H), 4.90 (d, 1H),
5.96 (br, 1H), 6.75-6.79 (m 2H), 6.85 (s, 1H), 6.87
(d, 1H), 7.50 (s, 1%0,%25 (d, 1H); Ms for

C28H36N207: [ M H 513. mi e 1E55. Preparation of
Conpound 283: N-((I R 2R 1-3 -
15di hydr obenzo[ b1[ 1, 41di oXi n ) 1?31- hydr oxy- 3- (pyrrol
i di n-1-yl ) propan-2-yl) O88Ko-~Zpyt ol yl nent anami cl e
Conmpound 283 was prepared in a simlar manner as
descri bed above, follow ng Schene 1. WO

2009/ 045503PCT/ US2008/ 011480 - 87 - N OH 0 NH

11- INVR (400MHz, CDC13) 8 J\775(br, 4H), 1.96-2.02 (m
2H), 2.21-2.26 (m 2H), 2. 5, 3H), 2.63-2.80 (m
4H), 2.82-2.95 (m 4H), 4.184 23 (m 5H), 4.91 5(d,
1H), 5.94 (br, 1H), 6.74-6. m 2H), 6.85 (s, 1H),
7.26 (d, 2H), 7.81 (d, 2H); for C27H34N205: [M HI

467. Exanpl e 1E56. Preparation of Conpound 113:
N-((1R,2R) - 1-%, 3-
di hydr o BNV H9OMH 7| (PEk) $1167x152 k) d)3P-B6P gy 2).i1.77

* O 3tk B3 B s Ry PR B2 Tud %2 (. 21,

desiori D8 dmabry,eh.94 Mr] D), 5P8IHaN, 4.76 (br, 1H), 6.78-6.86 (m, 3H),
7.40-7.50 (m, 3H), 7.80 (d, 2H); MS for Ca7H3sN30s: [M-H] 482.

Example 1ES53. Preparation of Compound 281: N1-((1R.2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-N5-
(thiazol-2-yl)glutaramide

Compound 281 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (400MHz, CDCl5) § 1.74 (br, 4H), 1.97-2.03 (m, 2H), 2.20-2.26
(m, 2H), 2.40-2.45 (m, 2H), 2.64-2.68 (m, SH), 2.88 (m 1H), 4.20 (s, 4H), 4.26-4.29
(m, 1H), 4.83 (d, 1H), 6.12 (br, 1H), 6.74-6.79 (m, 2H), 6.85 (s, 1H), 6.95 (d, 1H),
7.41 (d, 1H); MS for Co3H3oN40sS: [M-H] 475.



10

15

15 11- INMR (400MHz, CDC13) 8 1.76 (br,

4H), 1.95-2.01 (m 2H), 2.22-2.25 (m 2H),
WQ@2B90%568. (m 4H), 2.78-2.95 (m 4H), 4.17- 4. PQI/U83008/011450
5H), 4.91 (sd, 1H), 5.99 (br_ggl-1), 6.77 (st, 2H),

6.85 (s, 1H), 7.44-7.58 (m 3H), 7.92 (d, 2H: M5 for
C26H32N205: [MHI 453. - 88 - Exanple 1E57.

i ldililvd)fdﬂéhﬁcﬂan]’-l Zﬂdﬁb)mﬁé-@n) 1 hvdroxv-3 (Dmolldm-l yl)propan 2-y1)-5-(3.4-
| sopr opox phenyl ) - 5- oxopent anam de Conpound
‘ : $ manner as descri bed

above %@Eﬁ?
1.36 ( n@%uﬁw'fgg gx%%%%}i%rﬁa)m a]sli%lggﬁ'zx&lg%g?”é? de thd?ve
Zme\ﬁngScha‘me PH), 2.60-2.66 (m 4H), 2.70-2.86 (m
4H), 4.17 (s, 4H), 4.22 (br, 1H), 4.62-4.65 (m 1H),
4.89 (sd, 1H), 6.07 (d, 1H), 6.77 (s, 2H), 6.85 (s,
1H), 6.87 (d, 2H), 7.8 d, 2H); M for C29H38N206:
[MH 511. Exanple 1E5 pbﬂparatl on of Conpound 140:
N-((1R 2R)-1-(2, 3-

15di hydr obenzo[ 6111, 418| OX(| n 1] 1- hydr oxy- 3- (pyrrol
i din-1-yl)propan-2-yl)-= -'wl-

nmet hoxy- 3, 5- di et hyl phe ) - 6- oxohexanam de

Conpound 140 was prepaped)in a simlar manner as
descri bed above, followng Schenme 1. 20 NVR
(400MHz, CDC13) 8 1.61 3 (m 4H, 1.77 (br, 4H
2.16 (t, 2H), 2.32 (s, 0/2 61-2.67 (m 4H),
2.74-2.89 (m 2H), 2. 91.6t 3.75 (s, 3H), 4.21
(br, 5H), 4.90 (sd, 1H7 5. 93 (br 1H), 6.75-6.82 (m
2H), 6. 85 (sd, 1H), 7.61 (s, 2H); M for C30H4A0N206:
[MH 525. WD 2009/ 045503PCT/ US2008/ 011450

A NMR (400MHz, CDCl3) & 1.76 (br, 4H), 1.92-2.00 (m, 2H), 2.21-2.26
(m, 2H), 2.60-2.65 (m, 4H), 2.70-2.95 (m, 4H), 3.93 (d, 6H), 4.17-4.23 (m, SH),
4.90 (d, 1H), 5.96 (br, 1H), 6.75-6.79 (m, 2H), 6.85 (s, 1H), 6.87 (d, 1H), 7.50 (s,

IH), 7.55 (d, IH); MS for C23H36N207I [M-H]- 513.

Example 1ESS. Preparation of Compound 283: N-((1R,2R)-1-(2,3-

dihydrobenzo[b][1.4]dioxin-6-yD)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-5-oxo-

S-p-tolylpentanamide

Compound 283 was prepared in a similar manner as described above,

following Scheme 1.



- 89 - Exanple 1E59. Preparation of Conpound 141:
N-C( 1R 2R)- 1-(2, 3-

wWa@lRhvydsshenzo| 131[ 1, 4) di oxi n- 6-y1) - 1- hydr oxy- 3P¢PY81008/011450

10

15

20

di n-1-y1) propan- 2-y1)-6- (4- _g7._

met hoxyphenyl ) - 6- oxohexanami de Compound 141
was prepared in a simlar manner as descri bed above,
5fol | owi ng Schene 1. 1H NMR (400MHz,
CDC13) 8 1.62-1.64 (m 4H), 6. (br, 4H), 2.17 (t,

2H), 2.61-2.65 (m 4H), 2.72- m 2H) 2.89 (t,
2H), 3.86 (s, 3H), 4.20 (br, m o(d, 1H), 6.01
(br, 1H), 6.77 (q, 2H), 6. 86(8HL 1 (d, 2H),
7.90 (d, 2H): M for C281-136N206: [MPI 497.

Exanpl e 1E60. Preparation of npound 155:
6-(4-tert-butyl phenyl)-N(( R) -

1- (2, 3-di hydrobenzo[ (311-1., 41di oxi n-6-y1) - 1- hydr oxy- 3
-(pyrrolidin-1-yl)propan-2- 15 6- oxohexanam de
Compound 155 was prepared i simlar manner as
descri bed above, follow ng Schene 1. 20

1H NVR (400MHz, CDC13) 1.34 (s 9H), 1.63-1.65 (m
AH), 1.77 (br, 4H), 2.17 (t, 2H), 2.64-2.66 (br, 4H),

(2br75 (dg N%ﬁ%g;o?gﬁ{%fﬂééfg)%%’#%bﬂ%{bgz@%n%ﬁoz 21-2.26

21, 2H),24( ¢, 3H},-21§3-2 B04fm, 4H), 28D-2.93.(86 441, 4.28H,23Nm, SH), 4.91
for C311-142N2

2o s 5 S4B PO 08 1T 8D .58 (5. 1R 40, 2R 781 (4, ZHD;

qffrmgu 156: N ((1R 2R)-1-(2, 3-
d|hﬁ§g&a%£e§24cl$b§ 1@?70m n-6-yl)-1- hydroxy-3-(pyrroli
di n- 1-yl ) propan-2-y1)-7-(4-

mlxiample eFey Preparavionid Goamminnd d 13 304 AARY 1 X 56 was
prepared in a simlar manner as descrlPSd ab

f mm&ﬂgﬁdwxm -6- Vl) 1-hydroxy-3-(pyrrolidin-1-y propan -2-yl)-5-ox0-

5-phenylpentanamide

Compound 113 was prepared in a similar manner as described above,

following Scheme 1.

o
o

'H NMR (400MHz, CDCl3) & 1.76 (br, 4H), 1.95-2.01 (m, 2H), 2.22-2.25
(m, 2H), 2.62-2.63.(m, 4H), 2.78-2.95 (m, 4H), 4.17-4.22 (m, 5H), 4.91 (sd, 1H),
5.99 (br, 1H), 6.77 (st, 2H), 6.85 (s, 1H), 7.44-7.58 (m, 3H), 7.92 (d, 2H); MS for
C26H32N20s5: [M-H] 453.



1H NMR (400MHz, CDC13) 8 1.25-1.30 (m 2H), 1.55-1.70
(m 4H), 1.77 10 (br, 4H), 2.13 (t, 2H), 2.61-2.66 (m

WA R)09/025731- 2.82 (m 211), 2.88 (t, 2H), 3.86 PGT/USIHP§/011450

4.20 (br, 5H), 4.90 (d, 1H), _3¢93 (br, 1H), 6.78 (q,
2H), 6.85 (s, 1H), 6.91 (d, 2H§3 7.92 (d, 2H); WMs for
C29H38N206: [M H 511. Exarrpl e 1E62. Preparation of

1§L mB d1é5474'Pr

nydaroocnzZof
[ diHWdﬂobéﬁidIﬁE@mdlaxmlé-vﬁ @ Hydroxv 3- (Dvrrolldm- -yl)propan 2-y1)-5-(4-
nethoxyphenyl? 8- oxooctanan1de Conpound 144 was

= ‘ 2 RS as descri bed above,

P ASOREGDOA Y] AR
foll

1?25°¥%@%8ﬁi#%%9?f%ﬁnu}ﬁy‘lé%%‘§‘@ pishiibedgbays.
(Bsllowiny ScRerdd 1(br, 2H), 2.65 (br, 4H), 2.76-2.11 (m
4H), 3.86 (s, 3H), 4.21 (br, 511), 4.90 (br, 1H),

6.02 (d, 111), 6.78-6.84 (m 3H), 6.91 (d, 211) 7.92

10

15

20

25

(d, 2H); MS 25for C301-14Q0N206: [M HI 525.
2009/ 045503PCT/ US2008/ 011 - 91 -
Preparation of Conpound 159 H

b%/l EG3.

(2, 3-di hydr obenzo[ 131] 1, n- 6- 1) - 1- hydr oxy- 3- ( py

rrolidin-1-yl)propan-2 oxohept anam de
5Conpound 159 was prep in a simlar manner as
descri bed above, follow ng Schene 1.

'H NMR (400MHz, CDCl3) & 1.36 (d, 6H), 1.75 (br, 4H), 1.90-2.02 (m,
2H), 2.20-2.25 (m, 2H), 2.60-2.66 (m, 4H), 2.70-2.86 (m, 4H), 4.17 (s, 4H), 4.22 (br,
1H), 4.62-4.65 (m, 1H), 4.89 (sd, 1H), 6.07 (d, 1H), 6.77 (s, 2H), 6.85 (s, 1H), 6.87
(d, 2H), 7.86 (d, 2H); MS for C9H33N>20¢: [M-H]} 511. '

Example 1E58. Preparation of Compound 140: N-((1R.2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-6-(4-

methoxy-3.5-dimethylphenyl)-6-oxohexanamide

Compound 140 was prepared in a similar manner as described above,

following Scheme 1.

'I,IOHO

'H NMR (400MHz, CDCl3) & 1.61-1.63 (m, 4H), 1.77 (br, 4H), 2.16 (t, 2H),
2.32 (s, 6H), 2.61-2.67 (m, 4H), 2.74-2.89 (m, 2H), 2.91 (t, 2H), 3.75 (s, 3H), 4.21
(br, SH), 4.90 (sd, 1H), 5.93 (br, 1H), 6.75-6.82 (m, 2H), 6.85 (sd, 1H), 7.61 (s, 2H);
MS for C30H4oN,0s: [M-H] 525.



1HNVR (400MHz, CDC13) 8 1.26-1.37 (m 2H), 1.57 (m
2H), 1.68 (m 102H), 1.77 (br, 4H), 2.13 (t, 2H),

WQ20208565 (m 4H), 2.76-2.82 (m 2H), 2.90 (tPCEHy2008/011450

10

15

20

4.20 (br, 5H), 4.90 (d, 1H), %993 (d, 1H), 6.78 (q,
2H), 6.85 (s, 1H), 7.42 (d, 2H) 7.87 (d, 2H); Ms for
C281135 CIN205: [MH 515. Exanpl e 1E64. Preparation
OGRS 188bardiidd ot ChmpBHI ANRIY IR AN EBZR) -
151-( 2, 3- di nydr obenzof 3] | L, 4Ldl OXi N-6- y1)- L- fydr oxy- 3
@deﬂ»elndo[@ml :4)dioRir 6y~ IZ-hvdr)oxv -B3~@yabidinahalpbean-2-yl)-6-(4-
Corrpound 160 was repared in a simlar manner as

d : iRy Schene 1. 20

1H NVR

(m 4%0(60}{1%%13(1 gi E%?rl‘%'éd‘% S‘Tﬁ%’gbﬁ'ﬂe@s ggéc?%g%&?c?&
4¥ollgwing SeBerBe 819 (m 2H), 2.91 (t, 2H), 4.20 (br,
51-1), 4.90 (sd, 1i-1), 590 (d, 1H), 6 .81 (g, 211),
6.85 (s, 11-1), 7.46 (d, 2H), 7.88 (d, 211): NS for
C321- 144N205: [M HI 537. WO

2009/ 045503PCT/ US2008/ 011450 92 - Exar@e 1E65

Preparation of Conpound 16§:; 2R),- 1-(2, 3- .
di hydr obenzo [bl diox in-6 - -hydr xy 3
-(pyrrolidin-I-yl)prohag 1) - 7- (4- %o °j

nmet hoxyphenyl) - 7- oxohept anani de
(2S, 3S) - 2, 3-di hydr oxysucci nate 5Conpound 168° was

prepar éHl NMR&(@OMHIarCID@la)wéﬂ .62sl.6e 60y 4Hed . BbY,etH), 2.17 (t, 2H),
fallown

1.
2.61 265%m 4H) 173:2.79 (m, 2H), 2.89 (1, 2H), 3.86 (s, 3H), 4.20 (br, SH), 4.89
(d, 1H), 6.01 (br, 1H), 6.77 (g, 2H), 6.85 (s,1H), 6.91 (d, 2H), 7.90 (d, 2H); MS for

C28H36N206: [M-H]- 497.

Example 1E60. Preparation of Compound 155: 6-(4-tert-butylpheny)-N-((1R.2R)-
1-(2,3-dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-

6-oxohexanamide

Compound 155 was prepared in a similar manner as described above,

following Scheme 1.

'H NMR (400MHz, CDCl3) & 1.34 (s, 9H), 1.63-1.65 (m, 4H), 1.77 (br, 4H),
2.17 (t, 2H), 2.64-2.66 (br, 4H), 2.75 (dd, 1H), 2.2.81 (dd, 1H), 2.91 (t, 2H), 4.20
(br, SH), 4.90 (d, 1H), 6.02 (br, 1H), 6.77-6.82 (q, 2H), 6.85 (d, 1H), 7.46 (d, 2H),
7.86 (d, 2H); MS for C3;Hs,N,0s: [M-H] 523.



NVR (400MHz, CD30D) 8 1.15-1.19 (m 2H), 1.40-1.47 (m
2H), 1.60 10 (m 2H), 2.02 (br, 4H), 2.09-2.21 (m

WQ@R)09/0%580 (t, 2H), 3.35-3.49 (m 5H), 3.83 (SPCBHP2008/011450

10

15

20

25

4.12 (br, 4H), 4.38 (s, 2H), 4943 (m 1H), 4.74 (sd,
1H), 6.71 (d, 1H), 6.79 (dq, 1H) 6.86 (sd, 1H), 6.96
(d, 2H), 7.92 (d, 2H); Ms for C29H381\ 1206. CA4H 606:
[MH 661 . 15 Exanpl e 1E66. Preparation of Conpound
162: N-RIR 2R)-1-(2, 3-

dlmmzzbﬁi(zlo[ﬂraﬁdrm&idﬁ @omnelﬁﬂivlﬁﬁ N-MRI28IM-@:3-pyrr ol |

A i ¢yl nanner as descrlbed above
/ ethGBREE)- 108 _ &%@
2009/ 04ERR6T /156286 Préhietha a-sifBBar-mdntder a6 dds8ripel alidv,
6..78 (s, , 6.88 (t, 3H), 7.90 (d, 2H); Ms for
e F@@GQ‘PM?H] 497. Exanpl e 1E67. Preparation of
Conpound 176: N-((I R 2R)-1-(2, 3-
5di hydr obenzo113111, 4] di oxi n-6-y1) - 1- hydr oxv- 3 (pyrrol
i di n-1-v1) propan-2-y1)-4- ¢x3-
4-(4-(trifluorornethyl)phenyl
(2S,39) -2, 3-di h_ydroxysucci 6 was
prepared in a simlar manper) as describgd above,
foll owi ng Schene 1. I\/F(O'C4OOI\/HZ CD30D) 8 2.08
(br, 4H), 2.54-2.72 ( , 3.24-3.48 (m 6H), 4.19
(s, 4H), 4.29 (m 4H)% 4 (sd, 1H) 6 76 (d 1H),

6 86
%MQK&@M@@@ 6:«1&25610@§ (IPMHJ)Tl@?l 7@%1‘1 4H), 1.77

(E@EL@Q%E% aﬁf,%%ﬁm, ), PRI L SH), 2.88 (1, 2H), 3.86 (s,

3H), 4.20 (br, SH), 4.90 (d, 1H), 5.93 (br, 1H), 6.78 (q, 2H), 6.85 (s, 1H), 6.91 (d,
2H), 7.92 (d, 2H); MS for C29H3sN,0¢: [M-H]J 511.

but anam de

Example 1E62. Preparation of Compound 144; N-(1R,2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-8-(4-

methoxyphenyl)-8-oxooctanamide

Compound 144 was prepared in a similar manner as described above,

following Scheme 1.

'"H NMR (400MHz, CDCls) & 1.25-1.33 (m, 4H), 1.54 (m, 2H), 1.68 (t, 2H),
1.78 (br, 4H), 2.11 (br, 2H), 2.65 (br, 4H), 2.76-2.11 (m, 4H), 3.86 (s, 3H), 4.21 (br,
5H), 4.90 (br, 1H), 6.02 (d, 1H), 6.78-6.84 (m, 3H), 6.91 (d, 2H), 7.92 (d, 2H); MS
for C30H4oN2Os: [M-H] 525.



chl or obi pheny1-4-y1)-N-((1R 2R)-1-(2, 37di hydr obenzonr1
, 4] di oxi n- 6-yO0- 1-

WO @p0x3508- (pyrrol i di n-1-yppropan- 2-y1l) acet am BET/US2008/011450
Conmpound 65 was prepared in aggi.m|ar manner as
descri bed above, 20 follow ng Schene 1. WO
2009/ 045503PCT/ US2008/ 011450 - 94 -

11- I NWR (400MHz, 13) 5 1.70 (br, 4H), 2.54 (br,

anfpie! dPhtig e 5159274 Aot S5iftn g -NURI R 2R)-1-
;. 4. O ,  LH), . O o H) ,” 0.00 ad, 1H), ©b.

( §9.3-dild)drobenza[ AL, 4]8Rxin-6-11 B 1 {hedrokiv)3-(phridBidih- B4Dprapan-2-y1)-7-

1H), 7.38 (t, 1H), 7.46-7.49 (m 1H), 7.52 (d, 2H)

7 939h € C29H31CIN204: [MH 507. Exanple 1E69.

Pr e'par ' ; L .

S N2 by ar B0 159 TR et im o gimilar manncr as described abavey
| -felidwying-S3héme et hoxy- phenoxy) - pr opi onamni de
Conmpound 262 was prepared in a simlar manner as

descri bed above, follow ng Schene 2. OH
1H NMR (CDC13 400 mHz, ppm 1.75 (m 4H), 2.55 (m
2
N

2H), 2.65 (m 4H), 2.85 ( WW'4.1 (m
5 . 1H), 6.8
H32N2d5 [M H 429 15

2H), 4.25 (m 1H), 5.0 (d,

(m 4H), 7.25 (m 4H). MZ f
“gghpound 270:
xopent anoi ¢ aci d

Exanpl e 1E70. Preparatio
5- (4-1sopropoxy-phenyl)

enyl)-1-pyrrolidin-1-yl nethy
Compound 270 was prepared in

12- hydr oxy- 2- (4- met hoxy- p
| ethyl] anide b
a simli h B9h6RPIY tm, 29),71047 @MY, 1.68 (m,
Schene ?Nm@b%@ﬁehbg %na )3 Mm’ (m
10 2H), 1.77 (br, 4H), 2.13 (t, 2H), 2.62-2.65 (m, 4H), 2.76-2.82 (m, 2H), 2.90 (t, 2H),

4.20 (br, 5H), 4.90 (d, 1H), 5.93 (d, 1H), 6.78 (q, 2H), 6.85 (s, 1H), 7.42 (d, 2H),

7.87 (d, 2H); MS for C,gH3s5 CIN,Os: [M-H] 515.

-

Example 1E64. Preparation of Compound 160: 7-(4-tert-butylpheny)-N-((1R.2R)-
15  1-(2.3-dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-

7-oxoheptanamide

Compound 160 was prepared in a similar manner as described above,

o
Qizwﬁgx
1P

'H NMR (400MHz, CDCl3) § 1.27-1.34 (m, 11H), 1.56-1.71 (m, 4H), 1.77
(br, 4H), 2.13 (t, 2H), 2.63-2.66 (m, 4H), 2.76-2.819 (m, 2H), 2.91 (t, 2H), 4.20 (br,
5H), 4.90 (sd, 1H), 5.90 (d, 1H), 6.81 (q, 2H), 6.85 (s, 1H), 7.46 (d, 2H), 7.88 (d,
2H); MS for C3,H44N,Os: [M-H] 537.

following Scheme 1.

20



1H NMR (CDC13 400 nHz, ppm); 1.4 (d, 6H), 1.8 (m 4H),
2.0 (m 2H), 2.2 (m 2H), 2.6 (m 4H), 2.8 (m 4H),

W@2005/043503 3H), 4.25 (m 1H), 4.65 (m 1H), 5. 0PCTPS2008/011450

10

15

20

51H), 5.95 (br. d, 1H), 6.85 ¢m 4H), 7.25 (m 2H),
7.9 (m2H). MZ for C24H32N205 [MH] 483.3 Exanpl e
1E71. Preparation of Conpound 285:

7- (4- Met hoxy- phenyl) - 7- oxohept anoi ¢ aci d
[%kg%gfe,ol’%jzifréﬁeﬁ'ﬁ&%%& S 16h: Rygn@bkgugglﬁz.v' et hy

Tpound din

21-1),
O A pLe F- 0 % l")
.85 (

0 (d @oilf_%&nd 36§ 5Va$ %reg%t@d 1n% sﬁnﬁ&r mgi@er aé"dgscx(lm:d Mve
El oerinQS(;hthl-l) 7.95 (d, 2H) MZ f o CAHBINDOS
M 483.3 WO 200 _45503PCT/ US2008/ 011450 - 96 -

H;(K_
- 1y 3-(4- Xy-ph
Conpoumd 262 qred
dQE%rl bed above, 5 fgl gy ng

enoxy) - pr opi onami de
< 1HNMR (CDC13 400

in a simlar manner
Schenme 2. OH

‘mHz, ppm); 1.75 ( H, 2.55 (m 2H), 2.65 (m 4H),

102.85 (m 2H), 3.8 (s, 6H), 4.1 (m 2H), 4.25 (m
1H), 5.0 (d, 1H), 6.5 (br. d, 1H), 6.8 (m 4H), 7.25

(m AHy MR ooMEEA ERIR®1.1 M $22H), 1.40-1.47 (m, 2H), 1.60
(m, 2H), 2.02 (br, 4H), 2.09-2.21 (m, 2H), 2.90 (t, 2H), 3.35-3.49 (m, SH), 3.83 (s,
3H), 4.12 (br, 4H), 4.38 (s, 2H), 4.43 (m, 1H), 4.74 (sd, 1H), 6.71 (d, 1H), 6.79 (dq,
1H), 6.86 (sd, 1H), 6.96 (d, 2H), 7.92 (d, 2H); MS for CsH3sN,06 CsH ¢Og: [M-H]
661 .

Example 1E66. Preparation of Compound 162: N-((1R,2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-4-(4-

isopropoxyphenyl)-4-oxobutanamide

Compound 162 was prepared in a similar manner as described above,
H
NY\j\Q\
SRS 3

'H NMR (400MHz, CDCls) & 1.35 (d, 6H), 1.77 (br, 4H), 2.52-2.56 (m, 2H),
2.64-2.83 (m, 6H), 3.09-3.36 (m, 2H), 4.22( br, SH), 4.63-4.66 (m, 1H), 4.89 (sd,

following Scheme 1.



Exanpl e 1E73. Preparation of Conpound 270:
5- (4-1sopropoxy- phenyl) - 5- oxopent anoi ¢ aci d

WO 200bpesaxy- 2- ( 4- met hoxy- phenyl) - 1- pyrrol i di n- BE/US®0$1§11450

10

15

20

| - 15ethyl] am de Conpognd 270 was prepared in
a simlar manner as described above, follow ng Schene
2. WD 2009/ 045503PCT/ US2008/ 011450 - 97 - OH

| 4 , - .. M-
2 IO By 15078 [ PHIPY . Sith 10 (b, NSk Chfpt0e: M
3HI549%, 3H), 4.25 (m 1H), 4.65 (m 1H), 5.0 (d,

51H), 5.95 (br. d, 1H), 6.85 (m 4H), 7.25 (m 2H)

9

abex%dxrlﬁmdrbmmhvﬁ)pﬁmhémwﬁamﬁd 128\3812 3 dlhvdroxvsuccmate

2009/ 045503PCT/.US2008/ 011450 -
1HNVR gt? pr?ﬂggﬁ Inpa sggﬁz(lrnqla%rpﬁ desi:rlge(t ?Rove

4|T%llov3m§SQ:Hémé“1") 2.1 (t, 2H), 2.6 (t, 2H), 2.8 (m
2°(m BH), 4.9 (d, 1H), 6.0 (br d, 1H), 6.8 (m

3H) 7.2 (m 1H, 7.5 (m 1H), 8.4 (m 2H. MZ for
C24H32N205 [M—Hk—iSS

NH"

OH
FF O OH

'H NMR (400MHz, CD;0D) & 2.08 (br, 4H), 2.54-2.72 (m, 2H), 3.24-3.48 (m, 6H),
4.19 (s, 4H), 4.29 (m, 4H), 4.74 (sd, 1H), 6.76 (d, 1H), 6.86 (d, 1H), 6.92 (s, 1H),
7.81 (d, 2H), 8.13 (d, 2H); MS for CasHaoF3N,0s- C4H ¢Og: [M-H] 657.

Example 1E68. Preparation of Compound 65 (Genz-528152-1): 2-(3'-
chlorobiphenyl-4-yl)-N-((1R,2R)-1-(2,3-dihydrobenzo[B][1.4]dioxin-6-y1)-1-

hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)acetamide

Compound 65 was prepared in a similar manner as described above,

following Scheme 1.




5 Exanpl e 1E75. Preparation of Conmpound 320: Cctanoic
acid [ 2-hydroxy-2(4-

woreiobox3pephenyl) - 1- Pyrrol i di nl -yl nmet hyl - et hy1] PERUS®08/011450
Conmpound 320 characterized bygyhe follow ng structural
fornmula was prepared in a simlar manner as descri bed
above, follow ng Schene 2. OH I H NVR

e s el e I

( @H)281p3 (S 281)( 4.12-3tD)3, (nd. SH)( #4185 1d)) LHY 532 (A1 HYL H)S8 (Bd91H), 6.70

E:Eéqﬁmé@% (&13‘-5)5 3 (iH@)aﬁgﬁgﬂ%Z% g%@ﬁbﬂgﬁﬂ.@ (m,
R S S

Example 1E69. Preparation of Compound 262: N-[2-Hydroxy-2-(4-methoxy-

phenyl)-1-pyrrolidin-1-ylmethyl-ethyl]-3-(4-methoxy-phenoxy)-propionamide

Compound 262 was prepared in a similar manner as described above,

following Scheme 2.
10

_0

'H NMR (CDCl; 400 mHz, ppm); 1.75 (m, 4H), 2.55 (m, 2H), 2.65 (m, 4H),

2.85 (m, 2H), 3.8 (s, 6H), 4.1 (m, 2H), 4.25 (m, 1H), 5.0 (d, 1H), 6.5 (br. d, 1H), 6.8
(m, 4H), 7.25 (m, 4H). M/Z for C,4H;,N,05 [M-H]* 429

15
Example 1E70. Preparation of Compound 270: 5-(4-Isopropoxy-phenyl)-5-oxo-

pentanoic acid [2-hydroxy-2-(4-methoxy-phenyl)-1-pyrrolidin-1-ylmethyl-

ethyl] amide

Compound 270 was prepared in a similar manner as described above,

20 following Scheme 2.



according to the preparation of internediate 4 of US
patent 6, 855,830 B2. This am ne was coupled with

W@ 2000045500i triles in potassi um carbonate and gPgLESING/011450

10

15

under an atnosphere of nitrogeg,. for exanple, at 115C
for 18 hours. Conmpound 323 characterized by the
follow ng structural fornmula was prepared by follow ng
Scheme 5 6. Conpound 323 wgs purified by col um
chromat ogr aphy using a_m xture of nethanol and

met hyl ene chl ori dgZ~N10:FN 13 400 nHz, ppm;
0.95 (t, 3H), 1.3 T (m 2H, 1.8 (m 4H),
2.7 (m 6H), 2.8 (m 2HY, 4.2 (m05H) 5.4 (d, 1H),
6.85 (m 3H), 7.2 (mO M 7.9 (d, 2H. MZ for
C241132N205 [MH] 421.54 Exanpl e 2. Synthesis of
Ceram de Derivatives: Prepsration of Carbamate

15Anal ogs Exanpl e 2A1. Prparatl on of (R)-benzyl
4-fornyl-2, 2-di met hyl oxaz# - 3- carboxyl ate WO
2009/ 045503PCT/ US2008/ 011450 DO J\ Steps 1-2:
preparation of (R)-benzyl

4- (et hoxy( et hyl ) car banoyl) - 2, 2-

di met hyl oxazol i di ne- 3- car boxyl at e:

N 0 di "Btrwﬂlfé@b@%woerﬂzﬁﬁ ﬂ%rpﬁg{i%ﬂﬁ?g e 45{)9293 16H), 2.2

and "N- I Ne

mﬁlln 2H) B2.@m)4kp 28 @uiddl), 3176\, 3H)04.25 ¢ml, dHJ,-4165 @) 1H), 5.0 (d,

SAB8:55: Bofobt) R SPhaHDre 21 Bipalfhh (Ao ZeBe Crattinvios
Tlple{p{q*)q '® was cool ed back to - -15 C and EDCl (62 g,

0.323"nmol, 1.05 eq) was added. The m xture was stirred
for 5 hours keepi ng the tenperature below 5 C. The

Eh@ﬁt@mﬁ@Q@ndrfﬁ)hvﬁhﬁ(vgl-ﬂﬂmechdxamnvm Wﬂﬂfd&i ed/hﬁheﬂhvl ethyl]-
washed with HC1 (1 M 2X 100 nmL) and then sat. NaHCO3
(M@LSO m.). The mixture was dried over MySO4,

filter %nggb%ng %@9 vi)eg%r@%é(ﬁﬂta Safar RERRER ds B¥scHBEREbove,
evapor at 1 on. - benz

3{oljwriog Bcherier®t hoxy( et hyl ) am no) - 1- oxopr opan- 2-yl car
bamate was re- 15 dissolv in a mxture of acetone
(375 L) and 2, 2-di net hoxy¥ propane (375 nlL) and boron
trifluoride ethereatg S s added. The mixture
was stirred at ro@emﬁ[a for 5 hours and then
triethyl amne (3 ) was ad e solvent was
renoved to dryness ang=

m xture of hexane/ Et OAci acet . NMVR ( CDC13,
400 mHz, ppm; 1.5 (s, 2 HP, : 3H), 1.7 (s, 2H),
1.75 (s, 3H), 3.14 (s, 3 H), 3! % 3.4 (3 H,
3.76 (s, 2 H, 40 (m 1.7 H, 4.16%(m 1H) 4.2 (m
1.7), 478 (m 1 H, 4.88 (m 0.6 H, 506 (q, 2 H,

> 18 (qH NM@(CDCI; 4%0 mHz, ppm); 1.25 (m, 2H), 1.6 (m, 4H), 1.8 (m, 4H),
2.15 (m, 2H), 2.65 (m, 4H), 2.85 (m, 4H), 3.75 (s, 3H), 3.9 (s, 3H), 4.2 (m, 1H), 5.0
(d, 1H), 5.9 (br. d, 1H), 6.85 (d, 2H), 6.95 (d, 2H), 7.2 (d, 2H), 7.95 (d, 2H). M/Z
for C24H3;,N,05 [M-H]" 483.3



258 H). WO 2009/ 045503PCT/ US2008/ 011450 - 101 -
Step 3. preparation of (R)-benzyl

wa2doonepas 2, 2- di net hyl oxazol i di ne-3- car boxyl ap@r/USH0#011450

10

15

solution of LiALHA (1 M 20 nlgg 20 nmol ) was added
dropwise to a cold (-15 C solution of (R)-benzyl

4- (et hoxy( nmet hyl ) car banoyl) - 2, 2- di net hyl oxazol i di ne3-
carboxylate (12.2 g, 37.9 mol) in THF (75 nlL). The

m xture was stirred for 30 10 mi n keeping the

t dixaempdt LEZ. tiérlemmtﬁ)or(:of Compounda262d Ns‘[al-lrlvdronydfmnhls@oxy-

(100 _was .3 xtur and. it was
eth: eno v)—pmmonamlde

and th Qlcﬁl%d(ﬁﬂt%!@@as rp?éE%Y&ﬁlnta%lﬂﬂm%’&&ler (the&ﬁBéd/ hbove
4-fornyl- 2, 2-di met hyl oxazol i di ne- 3- car boxyl at e was
olfolowing Sebeme 21 ear oi | (9.161 g, 92 %yield) after
purification by columm chromatography (Si 02, using a
m xture of 15 hexane/ Et OAc). 1HNVR (CDC13, 400 nHz,
ppm); 1.7 (m 6 H), 4.15 @m 2H), 4.4 (m 1H), 5.15,
(s, 1H, 5.2 (m 1H, . 37m G5H), 9.6 (m 1H).
Exanpl e 2A2. Prepgdrali orE of @ benzyl

4- ((R) - hydr oxy(4- oxWrhe et byl ) -

2, 2-di net hyl oxazol i di ne43-carboxyfate 20 WO

2009/ 045503PCT/ US2008P0 11450 - 102 -

1, 2-di bronoet hane (0.2 nmi) was added slowy to a hot
(65 C solution of magnesi turnings (0.91 g, 37
mol) in THF (14 m), followed by the dropw se
addition of a solution of ar ono ani sole (4 nL, 32
nmmol) in THF (14 nmL). Thel\y ture was refluxed for 2

hours and then cooled to ropm tenperature. The
o
7~

'H NMR (CDCl; 400 mHz, ppm); 1.75 (m, 4H), 2.55 (m, 2H), 2.65 (m, 4H),
2.85 (m, 2H), 3.8 (s, 6H), 4.1 (m, 2H), 4.25 (m, 1H), 5.0 (d, 1H), 6.5 (br. d, 1H), 6.8
(m, 4H), 7.25 (m, 4H). M/Z for C33H3,N,05 [M-H]* 429

Example 1E73. Preparaﬁon of Compound 270: 5-(4-Isopropoxy-phenyl)-5-oxo-

pentanoic acid [2-hydroxy-2-(4-methoxy-phenyl)-1-pyrrolidin-1-vlmethyl-

ethyl] amide

Compound 270 was prepared in a similar manner as described above,

following Scheme 2.



5 grignard sol ution was added dropwi se to a suspension

of Cul (6.8 g, 36 mol) in a mxture of Me2S (20
WOork00p/0503 100 nl) at -78 C. The m xture was waPEEUS2008/011450

slowy to -45 C and stirred f_g|7_30 m n keeping the

tenperature between -45 to - 35 C. The m xture was

cool ed back to -78 C, and a solution of the Garner's

al dehyde [ (R)-benzyl g

4-fornyl-2, 2-di net hyEoxazol i di ne- 3-car boxyl ate 1(3. 20

g, 12.6 10 iYT nm.) was added dropw se.

The m xture StiNH € | ow t enperature overni ght

(15 h, T max = 10 ¢). Thé r&iction m xture was

quenched with N (sat. 100 nmL) and extracted with

Et OAc (50 nL). The spl vent was renoved to dryness and

the m xture was purif™ed by col unm chr omat ogr aphy

(Si 02, using a m xturg of hexane/ Et 0Ac/ acet one)and the

product was obtai ney# colorless oil (1.697 g, 36

% vyield). Exanple 2A3. R ar atli on of benzyl (1R

2R) - 1, 3-di hydr oxy- 1- ( 4- 0

nmet hoxyphenyl ) pr opan- 2-yl carbamate 20 WO

2009/ 045503PCT/ US2008/ 011450 - 103 - MeOH (20 nL) was

stirred I I 0 1 gl ' r

nes contr ) g A SR L R AR 31D 22

X (20 2H),)2..6 ThedBh 2vBetm, AkB)s 3176 1(8)\3¢D), 4.85 dmy hH3.s4.6hem afi)e 6.0 (d,

pyci.fi i 0 u r 0g Vo £ S i
5 Filkbur-85 0 B By SRl G Ot R BROBALY S 288, MPird aianeos
WIM-E]S#83.31 (1.26 g, 84%5Syield). 10 Exanple 2A4.
Synt hesi s of Conmpound 289: benzyl (1R,
2R) - 1- hydr oxy- 1- (4-
n% Egﬁ@iﬁglﬁreg m%EB%J)ﬂ 0 | E#S) pr onan- 2-yl car bamat e
1 ] . o, ) was added
sl owl y Gampound|385 chdfcteyizabbythe doll®fingstaytura] Tdtmula was
2R) - 1, 3- di hydr,.oxy- 1- (4- net hoxypheny) ) pr opap-.2-
10y |pEepapdip s ipylagmager gs Schhed gbq% o, chemez?. i ) .
The m xture was stirred for 30 mn and then
pyrrolidine (2.7 nL, 33 mmol) was added slowy to the
m xture. The mixture was Bsbted to 45 C for 6 hours

and then the sol %eddo 20 dryness. After

N

purification by cglu at opgraghy (Si 02, using a
m xture of CH2C12, OHNHNHAGEF S 4Hie product was
obtained as a clear j_lL{(0.816 g, 66 %yield).

Exanpl e 3: Synt hesi s ~of ram de Derivatives: GCeneral
Procedures for the 25 Symthesis of U ea Anal ogs




WO 2009/ 045503PCT/ US2008/ 011450 - 104 - (Schene 5)
(1R, 2R)-2-am no- (2, 3-di hydr obenzo

WO p®Ppp455d3 di oxi n-6-y1l)-3-(pyrrolidin-1-yl) 5 PCT/US2008/011450

10

15

20

propan-1|-ol, prepared accordig g _.to the preparation of
i nt er medi ate 4 of US patent 6, 855, 830 (the entire
teachi ngs of which are incorporated herein by

refer engﬁ)’ RI\R?D? %988 ﬂgﬂgg?%gr@?rlgdﬁﬁll%dn‘iquw 8 (m, 4H),

acti vat écular si to th

s @l uftj 23d), 2f6ot) 21e d. 8o, 6D 4.2¢m, 6H),th2 (qdH) €.0I(brd, 1H), 6.8 (m,

{ REDY Locapte-S s L & G Do 0T CotaSr e Ya) o8

10Cbnpounds 6, 7, 10, 17, 40, 41, 42, 43, 68, 69, 70,
71, 80 81, 82, 133 257 261 286 and 287 shomn in
X ] 35 1 /= P Bpd 15 AL K Sl JH : c ]

Yeld) Ky Pr epar ati on of
CO ”'p ou '@bn@pouiad BQO khﬂra@teflfzéd:bﬁﬁ): ‘f&l‘l&\ﬂmg structural formula was
15di hydr obenzo[ 13]
1 prerarashdn a-sgmijan manney @p desgribeq ahaveofollgming Sshemer bpan- 2
-yl )urea NVR (400 WMHz, CDC13) 8= 1.7 (s,
4H), 2.4-2.6 (m 5H), 2.6-2.7 (dd, 201H), 4.0 (m 1H),
4.2 (s, 4H), 4.3 (m 2H),OH 8 (d, 1H), 4.86 (d, 1H),

5.0 (br, 1H), 6.6-6.9 Am = 7.2-7.4 (m 5 H,; M
for C23H29N304 mliZ 412. £ | - 105 - S5Exanpl e 3A2.
Preparation of Co nd NE: - 2R)-1-(2, 3-

di hydr obenzo[ 131[ 1, 4]
di n-1-yl) propan-2-y1) <3-

Xi n-6-yl1l)=1-hydroxy-3-(pyrrol
- fluorobenzyl)urea

'"H NMR (CDCl; 400 mHz, ppm); 0.9 (t, 3H), 1.2 (m, 8H), 1.5 (m, 2H), 1.8
(m, 4H), 2.1 (t, 2H), 2.65 (m, 4H), 2.8 (d, 2H), 3.8 (s, 3H), 4.2 (m, 1H), 4.95 (d, 1H),
5.9 (brd, 1H), 6.9 (2s, 2H), 7.25 (m, 2H). M/Z for C3;H3eN,0; [M-H]" 377.4

Example 1E76. Preparation of Cyclic Amide Analogs

K,COs, o/\\o

glycerol,

2N 115°C
TR -
NH
C

||'O

z\\'

R (Scheme
6)

Cyclic amide analogs were prepared according to Scheme 6. 2-Amino-1-

(2,3-dihydro-benzo[1,4] dioxin-6-yl)-3-pyrrolidin-1-yl-propan-1-ol was prepared



0 101HNMR (400 MHz, CDC13) 8= 1.6 (s, 4H), 2.4-2.6 (m
6H), 3.9 (m 1H), 4.0-4.1 (m 2H), 4.13 (s, 4H), 4.7

W@ 200993 5.4 (d, 1H), 6.6-7.1 (m 7H); NS forPCT/US2008/011450

10

15

C23H28FN304 m'z 430.2 [ MtH] . _g9_ Exanpl e 3A3.

Preparation of Conpound 40: 1- ?4- br onobenzyl) - 34( 1R,
2R)-1-(2 3-

154 ; b2l Biafe - I F§y;

L5 onea i iy g st e
1.athifis wad bhypl@] witR vari¢us niGHPs ingrofasfimyn ddronate and glycerol, under

4.1-4.2 .. 4.2 , 4 4, , , 5.3.(d, 1

5 B A6ngsrgle STaloucs, fSFpxample, atig Ssifor T8 hovgy"Chimppind 323
7. hataberizdddy tHYFoflOWing2adRB B NSul i ivas éﬁ%a{é@ﬂb Hdwing Scheme
[ M+ 492 ['M+2] WD 2009/ 045503PCT/ US2008/ 011450 -

166 Cormmeung|3233¥es pupifieg dyzxolusem dirometagoaphy Wsing aAmixuR of
OR) -1 (2. 3 .
di’ﬁ?é?’%‘%‘i%ﬂ%’fﬁjy#?,eﬂ‘&‘?rbdfr n- 6-y1) - 17hydr oxy- 3- (pyrrol i d

in-1-yl)propan-2-yl1)-3-(4- methoxybenzyl)urea

1H NMR (400 MHz, CDC13) 5= 1.6.4s, 4H), 2.4-2.6 (m
6H), 3.7 (s, 3H), 3.9 (m 1H9 4.4 (d, 2H), 4.2 (s,
411), 4.7 (d, 1H), 5.2 (d, 158 5-5.7 (br, 111),

6.6-6.8 10 (m 5H), 7.1 (d, ¥ M5 for C24H31N305 niz
442. 2 [ MtH Exanpl e 3A5. Prepawati on of Conpound 80:

1-((1R, 2R)-1-(2,3- dihydrobengo [0]
1, 4] di oxi n- 6-y1) - 1- hydr gxy<3(pyrrolidin-1
-yl)pro_pan-2-y1)-3 -(%&- t hQe(benzyl )urea 15

'H NMR (CDCl; 400 mHz, ppm); 0.95 (t, 3H), 1.35 (m, 2H), 1.6 (m, 2H),
1.8 (m, 4H), 2.7 (m, 6H), 2.8 (m, 2H), 4.2 (m, SH), 5.4 (d, 1H), 6.85 (m, 3H), 7.2
(m, 2H), 7.9 (d, 2H). M/Z for C54H3,N,0s [M-H]* 421.54

Example 2. Synthesis of Ceramide Derivatives: Preparation of Carbamate

Analogs

Example 2A1. Preparation of (R)-benzyl 4-formyl-2.2-dimethyloxazolidine-3-

carboxylate



11-1 NMR (400 MHz, CDC13) 8= 1.7 (s, 4H), 2.4-2.6 (m
611), 3.8 (s, 3H), 4.0 (m 1H), 4.1-4.2 (s, 6H), 4.8
W@ 2goo¥93 5.1 (d, 1H), 5.2-5.4 (br, 1H), 6. 6-6PGI/[§3008/011450

10

15

20

25

6H), 7.2 (dd, 1H); M for C4{IN305 nz 442.2 [ M+H|
- 107 - Exanpl 3A6. Preparation of Conpound 42:

1- ((1R, 2R)-1-(2,3- dihydrobenzo[13] f 1

, 41di oxi n-6-y1) - ? hydr oxy-3-forrol idin- 1

-yl ) propan-2-y1)-3\-(4- net hyI benzyl )urea 5

1HNMR (400 l\/Hz 8= 1.6 (s, 4H), 2.3 (s, 3H),

2.4-2.6 (m —40(m 1H), 4.2 (d, 2H), 4.21 (s,
4H), 4.7 (d,OlLNSE.D (d, 1H), 5.4-5.6 (br, 1H),
6.7-7.1 (m 7 (for C24H3i N304 m z 426.2 [ MrH]

Exanpl 3A7. Preparm on of Conpound 43:

1- (4-chl orobenzyl)-3-|((1R, 2R)-1-(2, 3-

di hydr obenzo[ 1311-1 di oxi n-6-y1)-1- hydroxy- 3-(pyrrol
idin-I-yl)propan-2- rea NVR (400 MHz,
CDC13) 6= 1.7 (s, 2.5-2.7 (m 6H), 4.0 (m 1H),
4.2 (s, 6H), 4.8 (d, 1H), 5.2 (d, 1H), 5.4-5.5 (br,
1H), 6.7-6.9 (m 3H), 7.1 (d, 2H), 7.3 (d, 2H); Ms for

C23H28N3CL04. .l z 446 447.5 2]. 2 |
Sho e a2 a0y e Eo sty DE§ TSy )-2.2-
di dine wt&az&ﬁﬁ&li-c&r%%?la@u Nfﬁduﬁe)thﬂm k%& Kydt6étbride (45

idin- Ero pan- 2-y S)- 1-phen thyl )urea WO

2@39/4(645510 ROT: ¢®$®d@!}m1 s@rphal e (8 mL 0.765 mol, 2.5 eq.) were
added slowly to a cold (-15 °C ) suspension of d-CBz serine (73.0 g, 0.305 mol) in
CH,Cl, (560 mL) keeping the temperature below —5 °C. The mixture was cooled
back to ~ -15 °C and EDCI (62 g, 0.323 mol, 1.05 eq) was added. The mixture was
stirred for 5 hours keeping the temperature below 5 °C. The solvent was removed
by rotary evaporation and the mixture was partitioned between HCI (1 M, 300
mL)and EtOAc (500 mL).The organic layer was separated and washed with HCI (1
M, 2X 100 mL) and then sat. NaHCO3 (2 X 150 mL). The mixture was dried over
MgSO,, filtered and then the solvent was removed by rotary evaporation. (R)-
benzyl 3-hydroxy-1-(methoxy(methyl)amino)-1-oxopropan-2-ylcarbamate was re-
dissolved in a mixture of acetone (375 mL) and 2,2-dimethoxy propane (375 mL)
and boron trifluoride ethereate (3 mL) was added. The mixture was stirred at room
temperature for 5 hours and then triethyl amine (3 mL) was added. The solvent was
removed to dryness and (R)-benzyl 4-(methoxy(methyl)carbamoyl)-2,2-
dimethyloxazolidine-3-carboxylate was obtained as a white solid (73.0 g, 74 % yield
from both steps) after purification by column chromatography using a mixture of
hexane/EtOAc/acetone.

'H NMR (CDCl;3, 400 mHz, ppm); 1.5 (s, 2 H), 1.6 (s, 3H), 1.7 (s, 2H), 1.75

(s, 3H), 3.14 (s, 3 H), 3.24 2 H), 3.4 3 H), 3.76 (s, 2 H), 4.0 (m, 1.7 H), 4.16 (m, 1
H), 4.2 (m, 1.7), 4.78 (m, 1 H), 4.88 (m, 0.6 H), 5.06 (q, 2 H), 5.18 (q, 1 H), 7.4 (m,
8 H).



| HNMR (400 MHz, CDC13) 6= 1.4 (d, 3H), 1.6 (s, 4H),
2.2-2.5 (m 4H), 2.5 5(dd, 1H), 2.6 (dd, 1H), 3.9 (m

WA R9/04583 (s, 4H), 4.5 (m 1H), 4.8 (d, 1H), S5POI/[82008/011450

10

15

20

288: 14(1R 2R)- 142, 3-

1H), 5.1-5.3 (br, 1H), 6.6-6.fH(m 3H, 7.2-7.4 (m
5H); MS for C24H31N304 niz 426.2 [ MtH]. Exanpl e 3A9.
Preparati on of Conpound 286: 14(1R 2R)-1-(2, 3-
10d| hy il e F Oh_
ot I %ﬁf%%g%aﬁﬂ&l &i(ﬁg%%h%nﬁ -tich 16% g@@ﬁzﬂﬂygo’j(faé@y&lﬁ@b
15hﬂHNNﬂa(e400 MHz, CDCl13) 8= 1.3 (d 3H), 1.7 (s, 4H),
2.2-2.6 (m 6H), 39(m 1H, 4.2 (s, 4H), 4.6-4.7 (m
2H), 5.3 (d, 1H), 5.6-5.7 (br, 1H), 6.6 (d, 1H), 6.7
(d, 1H), 6.8 (s, 1H), 7.2-7¢gt (m 5H); M for
C24H3i N304 mz 426.0 [ M+H] . anpl e 3A10. Preparation
of Conpound 69: 14(1R, ~(H 3- 20di hydrobenzo
[0111, 41di oxi n-6-y1l) -1+ hydroxy 3-(pyrrolidin-1-yl)prop
an- 2-y1)-3- (napht hal eR WO
2009/ 045503PCT/ US2008/ 01450 I- 109 -
1H NMR (400 MHz, CDC13) 8= 1B (s, 4H), 2.4-2.8 (m
6H), 4.1 (s, 5H), 4.8 5(s, 1H),] 6.0 (d, 1H), 6.7 (s,
2H), 6.9 (s, 1H, 7.1-7.8 (m ; M5 for C26H29N304
mz 448.1 [ MtH]. Exanpl e 3Al eparati on of Conpound

A solution of LIALH4 (1 M, 20 mL, 20 mmol) was added dropwise to a cold (15
°C) solution of (R)-benzyl 4-(methoxy(methyl)carbamoyl)-2,2-dimethyloxazolidine-
3-carboxylate (12.2 g, 37.9 mmol) in THF (75 mL). The mixture was stirred for 30
min keeping the temperature below 0 °C. A saturated solution of KHSO4 (100 mL)
was added slowly to the mixture and it was warmed to room temperature. The
mixture was filtered and the solvent was removed to dryness. (R)-benzyl 4-formyl-
2,2-dimethyloxazolidine-3-carboxylate was obtained as a clear oil (9.161 g, 92 %
yield) after purification by column chromatography (SiO,, using a mixture of
hexane/EtOAc). 'H NMR (CDCl;, 400 mHz, ppm); 1.7 (m, 6 H), 4.15 (m, 2H),
4.4 (m, 1H), 5.15, (s, 1H), 5.2 (m, 1H), 7.3 (m, SH), 9.6 (m, 1H).

Example 2A2. Preparation of (R)-benzyl 4-((R)-hydroxy(4-methoxyphenyl)methyl)-

2.2-dimethyloxazolidine-3-carboxylate

O
{

OH



di hydr obenzol - 13111, 4] di oxi n- 6-y1) - 1- hydr oxy- 3- (pyrr ol
i din-1-y1l)propan-2-yl)-3- 10(napht hal en-1-yflurea

W@ 2009MMR0Y 400 MHz, CDC13) 8= 1.6 (s, 4H), 2.4 PGI/UL14p$/011450

10

15

20

2.6 (d, 2H), 4.1 (m 151H), 4@ (s, 4H, 4.8 (d, 1H),
5.4(d, 1H. 6.5 (d, 1H), 6.6 (4, 1H, 6.7 (s, 1H
7.2-7.6 (m 3H), 77(d,1|—|) 7.8 (d, 1H), 8.0 (d,

1H) ;Mg 3.QfbrGABERINE@ F w‘%% %: M‘gﬂ% to@m’géﬁ"c%bﬂmon of

Preparation of Conpound 7
dldwﬁﬂbmnmmupg] (0P1 g, 37 mmol) in THF (14 mL) followed by the dropwise

%igglg))é%{t]a 59 10? qug ﬁ%)f())éﬁsf e%%)nélf H{%dl Ly b ih 'li% oA mL? The

29&%194 329 2fule YA 00RLH R D hen c&él@d to room temperature. The
1IHNWVR (400 MHz, CDC13) 6= 1.4 (s, 4H), 1.5 (d,

2.geighard solytionvas added diogwisexo® s@@pj:nsmm)of Cul §}gg I3_|)6 mppol) ina

& it of ey ComE S g o) 4978 860 i il wallarmead

1)owly t8—-481°C ahdl stirBedLfor 30 rdikcepifny f@teﬁ%&uﬁﬁm%eﬁﬁMS to — 35
476. 2 [ MtH] . Exanpl e 3A13. Pregar ation of Co%r[)ound 70:

1- @bi Ayixtuze yag canled baek tory8 1C(, anda solution o he Garner’s

d . LEXbNy: - -3
S RORRESLER i, Xkl el hE AR 100 . 126

Chaha)) ib FHF. (15 [nsl.) wad added (iilfébvﬁse( NTheGil)xturd. vias(stitred hH)jow

4.2 (s, : d, 114 , 2H),
tgnPgratuiq_ﬁverqlggt éll%é'l ("Ilnxlna)g H)IO é The )fimggfxtﬁ.yezwgf uepched

[ it NH,4CI (sat. 100 mL) and extracted with EtOAc (50 mL). The solvent was
removed to dryness and the mixture was purified by column chromatography (SiO,,
using a mixture of hexane/EtOAc/acetone)and the product was obtained as a

colorless oil (1.697 g, 36 % yield).

Example 2A3. Preparation of benzyl (1R, 2R)-1,3-dihydroxy-1-(4-

methoxyphenyl)propan-2-ylcarbamate

HO™ Y~ “OH

pd
I

A mixture of benzyl 4-(hydroxy-(4-methoxyphenyl)methyl)-2,2-
dimethyloxazolidine-3-carboxylate (1.679 g, 4.5 mmol) and amberlyst 15 (1.85 g) in



Exanpl e 3A14. Preparation of Conpound 81: 1-((1R
2R)-1-(2,3- dihydrobenzo

WQ 8pA48P3li oxi n- 6-y1) - 1- hydr oxy- 3- (pyrrol i di n-REHUSI0SW11450

10

15

20

25

an-2-y1)-3-(4- (trifluoronethyjyphenyflurea WO
2009/ 045503PCT/ US2008/ 011450 -111-
IHNI\/R(4OOM—|z CDC13) 8= 1.7 (s, 4H), 2.4-2.7 (m

:ﬂgleOﬁ o %rhu) wab "slilrrg& S?ro@ﬁl te%fperatlﬁe Ef?f(f’aazysl Hipe émaui(ek“/as
2 wntrlmeﬂ @nd m&a Fe@dslsmhnd zvlth@ﬂe@H -6 mLEIx éﬁiplselvent was

di Irmayq?l{;}g %aetﬁl: Otger P nPl&?t l%g@lérﬁ 1EI‘fmat3grapl$y (5302 using a

- R R Yf @HQ@WEtOAcWH’é réducy wap bsﬁﬁ{éd%s‘xil’)hlﬁ: sofid il 26 g,84 %
(trifluoromethyl )p eny&rea

Mreld)CDC13) 8= 1.7 (s, 4H), 2529(m 6I—I) 40(br
1H), 4.2 (s, 4H), 4.8 (br, 1H), 5.9 (br, 1H), 6.8 (s,
2H), 6.9 (s, 1H), 7.2-7.6 (m 4H); M 15 for
C23H26F3N304 m z 466.0 [ MtH] . Exanpl e 3A16.

Preparati on of Conpound 82: 1-1R, 2R) 1-(2, 3-

di hydr obenzo n3111 , 41di oxi n-6-y1l) - - hy droxg

- (Bxpmpld 244 .nSynthesjs ommmm bmz.vlell-R 2R)-1-hydroxy-1-(4-

(tr| L 4o ones hoxy) g né%@;%\f?glcarbamate

USTFLUT/UO0ZUUG

I)

1HNI\/R(4OO MHz, CDC13) 8= 1.7 (s, 4H), 2.4-2.7 (m
6H), 4.0 (br, 1H), 4.2 (s, 4H), 4.8 (br, 1H), 5.9 (br,
1H), 6.8 (s, 2H), 6.9 (s, I, 7.0 (d, 2H), 7.2 (d, 5
2H); Ms for C23H26F3N305 mif 481.5 [M, 482.5 [ MrH] .

Mesityl chloride (0.28 mL, 3.6 mmol) was added slowly to a cold (-10 °C)
solution of benzyl (1R, 2R)-1,3-dihydroxy-1-(4-methoxyphenyl)propan-2-
ylcarbamate (1.07 g, 3.23 mmol) in pyridine (1.5 mL). The mixture was stirred for
30 min and then pyrrolidine (2.7 mL, 33 mmol) was added slowly to the mixture.
The mixture was heated to 45 °C for 6 hours and then the solvent was removed to
dryness. After purification by column chromatography (SiO,, using a mixture of
CH,Cl,, MeOH, NH4,OH), the product was obtained as a clear oil (0.816 g, 66 %
yield).

Example 3: Svnthesis of Ceramide Derivatives: General Procedures for the

Svnthesis of Urea Analogs




Exanpl 3Al17. Preparation of Conpound 133: 14(1R,
2R) - 1- (2, 3-
walrdvymssshenzo[ 61[ 1, 41di oxi n- 6-y1) - 1- hydr oxy- 3-¥QI/U8290$/6i1 1450
in-1-yl)propan-2-y1)-3-(4- _j04-
f2-met hyl t hi azol - 4-y1) phenyl )urea 10 15
1HNMR (400 MHz, CDC13) 6= 1.7 (s, 4H), 2.4-2.7 (m
6H), 2.7 (s, 3H), 4.1 (br, 1H), 4.2 (s, 4H), 4.8 (br,
1H), 5.9 (d, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.2 (s,
1H), 7.3 (RH2H) ~ 7.7 (d, 2H); M for C26H3AN404S Nl z
494, : nphke 3A18. Preparati of €o 7:
14( 1RV 2R)- 1- D)e, g, fenas O ?j
di hydr obeMrer 6111, 41di oxi n-6-y1)-1-hydr oxyu 3- (pyrrolid
in-1-yl)propan-2-y1)-3- dodecylurea -°© -
NVR (400 MHz, CDC13) 8= 0.9 (t, 3H), 1.3 (br, 18H),
1.4 (m 2H), 1.8 (s, 4H), 2.5-2.7 (m 6HR* 3.1 (g, (Scheme5)
2H), 4.0 (m 1H), 4.3 (s, 4H), 4.4 (br, 1H, 4.76 (d,
51H), 4.8 (d, 1H), 6.7-6.8 (dd, 2H), 6.9 (s, 1H; M
for C28 /N9 siko-f89-dihyldMddny 8 d;Migle-y1)-3Ep 3Bl din-1-y1
3A19. rebargti on o ’Corrp}[gund 2%@@}1’ [((1R, 2&;1%8?2 3 yh
5 diphymnelbeh pofpaBiitedidiigeithe Brepdptidn bi/uitamediaig pyf USlpatent
ST Gl A S SRIA A LD, o
6ldissoRed ir Ineth%l@ne cBldtide@nd ablivatéh 9 A(bledtihr sifved Wére added to
4 4.8 (d, 2H), 4.9 (d 6.7-6.8

, 4. .9 (d, 1H), 6. .8 (m 3H),, 6.9
( dhe sodutign, f@loyvedchy- addjtior7ofth¢ partigwlpr ispeyangtie (R'NO). Reaction

. 432 1 | . I . L
of PSR g ain g W BB ot i o BRERE B0
10 [ Bldnipotinds 6.0Xi10; 67,)40) 41,-42y 43,068y 68, 70, 71, 80, 81, 82, 133, 257, 261,
- mor phol.i no ropan-2-y1?ﬁ- 3-(14- .
neBhgRy 3§'éng§52%1r59 Epamplesdél1 — 3A21 below, were prepared following

reaction Scheme 5. The compounds were purified by column chromatography.

Example 3A1. Preparation of Compound 6: 1-benzyl-3-((1R,2R)-1-(2,3-

15 dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yDpropan-2-yl)urea

N
H H
N\H/N\D
O 77 O
[ OH
o)

'H NMR (400 MHz, CDCls) 8= 1.7 (s, 4H), 2.4-2.6 (m, 5H), 2.6-2.7 (dd,
20 1H), 4.0 (m, 1H), 4.2 (s, 4H), 4.3 (m, 2H), 4.8 (d, 1H), 4.86 (d, 1H), 5.0 (br, 1H),
6.6-6.9 (m, 3H), 7.2-7.4 (m, 5 H); MS for C53HoN304 m/z 412.2 [M+H]




-114- 0 NVR (400 MHz, CDCl3) 6= 2.4-2.6 (m
H), 2.7 (d, 1H), 3.5-3.7 (m 4H), 3.8 (s, 3H), 4-4.2
W@ Pg09/RA¥03 4. 2 (s, 4H), 4.2-4.3 (m 1H), 4.9 (dpC1/B$2008/011450
6.5 (d, 1H), 6.7-6.9 (m 7H) ;M for C25H32N207nT z
473.1 [ MtH] . Exa npl e 3A21. Preparatl on of Conpound
261: N ((1R 2R -1-(2, 3-
di hydr obenzo[ 131[ 1, 4] di oxi n-6-y1) - 1- hydr oxy- 3- (pi peric
l'in-1-yl)propan.-2-yl)-3-(4-
nmet hoxyphenoxy) pr opanani de | FI NVR
(400 MHz, CDC13) 8= 1.4 (br, 2H)
2.2-2.8 (m 6H), 3.8 (s, 3H, 4.
AH), 4.2-4.3 (m 1H), 4.9 (s, 1H), 6.4
6.7-6.9 (m 7H); M for C25H34N206 z :
S BExanipte A2 Brepesation ¢f Compound 17: 1-((1R, 2R)-1-(2.3-
1 41di oxXi

0
Efffu%ﬁ;ﬁe 1 régphl blted PICD in a Muse Mdel WO
/ US2008/ 011450 -115- Desi gn: j ck
m ce was adm ni stered Conpound A ad libitumin feed
(0. 225% Conmpound A m xed mith a standard diet chow in
powdered format) from 265 days of age. Control jck
p Y

mce were fed a control pogydered diet from 26-64 days
of age. At 63 days of age,
nmet abol i ¢ cages for 24 hou mré ol L ion. At 64
days of age, ani nal s were sa rifi ced

adm ni stration. Bl eothwR~c0o t@? ad DY art punct ure
for serumisol ati ow@ e i solated and
bi sected; half of egeti~kidney was fixed in 4%

par afor mal dehyde in PBS
10 'H NMR (400 MHz, CDCl3) 8= 1.6 (s, 4H), 2.4-2.6 (m, 6H), 3.9 (m, 1H),

4.0-4.1 (m, 2H), 4.13 (s, 4H), 4.7 (d, 1H), 5.4 (d, 1H), 6.6-7.1 (m, 7H); MS for
C23H23FN304 m/z 430.2 [M+H]

aanraIs vvere transferred to

Example 3A3. Preparation of Compound 40: 1-(4-bromobenzyl)-3-((1R, 2R)-1-(2.3-

15 dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)urea
N
H
NYO Br
o HN\/©/
[ OH
O

'H NMR (400 MHz, CDCl3) 8= 1.7 (s, 4H), 2.4-2.8 (m, 6H), 4.0 (m, 1H),
4.1-4.2 (m, 2H) 4.2 (s, 4H), 4.8 (d, 1H), 5.3 (d, 1H), 5.6-5.8 (br, 1H), 6.8-7.0 (m,
20 3H), 7.0 (d, 2H), 7.4 (d, 2H); MS for C,3H,3BrN;04 m/z 490 [M], 491 [M+H], 492
[M+2].




10 overnight for paraffin enbeddi ng and H&E st ai ni ng.

Results: Results are summarized in table 1 and
waelr@enssesl bel ow. Table 1. Summary of results,POI/BERH98/011450

Compound A in feed, 26-64 dayﬁ%o_f age No of aninmals

Gender Dose (ng/ kg) Body weight (g) K BWratio (%

Cystic volunme (“BWBUN (ng/dL) 9 M Vehicle 22.03 1.58

7.55 1.65 2.86 1.0490.11 10.02

Example 3A4. Preparation of Compound 41: 1-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-3-(4-

5  methoxybenzyl)urea

N
H
N\(O O
o , HN
[ oH
o

'H NMR (400 MHz, CDCls) 8= 1.6 (s, 4H), 2.4-2.6 (m, 6H), 3.7 (s, 3H), 3.9
(m, 1H), 4.1 (d, 2H), 4.2 (s, 4H), 4.7 (d, 1H), 5.2 (d, 1H), 5.5-5.7 (br, 1H), 6.6-6.8
10 (m, SH), 7.1 (d, 2H); MS for C54H3;N;05 m/z 442.2 [M+H]

Example 3AS. Preparation of Compound 80: 1-((1R, 2R)-1-(2.3-
dihydrobenzo[B1]{1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-3-(3-

N ~o
H
N\(O
0 vy HN
[ OH ~
o

'H NMR (400 MHz, CDCl3) 8= 1.7 (s, 4H), 2.4-2.6 (m, 6H), 3.8 (s, 3H), 4.0
(m, 1H), 4.1-4.2 (s, 6H), 4.8 (d, 1H), 5.1 (d, 1H), 5.2-5.4 (br, 1H), 6.6-6.8 (m, 6H),
7.2 (dd, 1H); MS for Cy4H3N;05 m/z 442.2 [M+H]

methoxybenzyl)urea

15

20



9 MTreated 18.43 1.82* 4.46 0.46* 0.88 0.23*39.25
10.70* 10 F Vehicle 19.20 1.80 4.94 0.73 1.22

wWQ@20098¢580 14.32 10 F Treated 15.93 1.65* 3.B7I/US2088611450
0.58 0.29*34.67 9.41* *, p<{lhp05% conpared to control
(2-tailed t-test)

Exampl 3A6. Preparation of Compound 42: 1-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

methylbenzyl)urea

()

N
H
N\(o
o) HN\/©/
[ OH
o)

5
'H NMR (400 MHz, CDCl3) 8= 1.6 (s, 4H), 2.3 (s, 3H), 2.4-2.6 (m, 6H), 4.0
(m, 1H), 4.2 (d, 2H), 4.21 (s, 4H), 4.7 (d, 1H), 5.2 (d, 1H), 5.4-5.6 (br, 1H), 6.7-7.1
(m, 7H); MS (for C24H31N304 m/z 426.2 [M+H]
10 |
Exampl 3A7. Preparation of Compound 43: 1-(4-chlorobenzyD)-3-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)urea
N
H O Cl
O o, HN\/©/
E OH
(@) v
15

'H NMR (400 MHz, CDCls) 8= 1.7 (s, 4H), 2.5-2.7 (m, 6H), 4.0 (m, 1H), 4.2
(s, 6H), 4.8 (d, 1H), 5.2 (d, 1H), 5.4-5.5 (br, 1H), 6.7-6.9 (m, 3H), 7.1 (d, 2H), 7.3
(d, 2H); MS for Ca3HzsN3ClO, m/z 446 [M+H], 447.5 [M+2].

20 Example 3A8. Preparation of Compound 10: 1-((1R, 2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yI)-3-((S)-

1-phenylethyl)urea




15 Kidney and body wei ghts Total body wei ght and
ki dney wei ght were determ ned at sacrifice. A

wae@phssshzal |y significant decrease in total bREFUS2008/011450

10

15

20

wei ght was noted (p-value <0.{§g_two- WO

2009/ 045503PCT/ US2008/ 011450 -116- tailed t-test). A
significant difference in kidney wei ght/body wei ght
rati o was al so observed (p-value <0.05, two-tailed
t-test) for the treated ani mals, suggesting efficacy
of the drug. 5 Cyst vol une: Cyst vol unme was
nmeasured by quantitating the\percentage of cystic area
i n histol ogical sections of kiflneyg fromthe treated
and control animals, nultiplied_byNthegoki / body

wei ght ratio. A significant decrgasefin vol une

was observed (p-val ue <@®M05 D1, aHNgd t) for
the the treated ani nalfs. I1f HneyOH ungt i on:
Bl ood urea nitrogen (

gl s were determined in

serum sanpl es derived fr'om animals at sacrifice. BUN

| evel s were elevated in the untreated controls, while

t he treat ed ani mal s denonstrated a significant

r educt " HINMNR (BUNMHZHEEC(3D§V&|4J@1 3H30..68s, 4H)2.2-21.9 éxl, 4H), 2.5

st istration of
A3 D640 T B e d e 62 G AT 5 e S o (& TP, 510 0, 110,
n r Cyshi r
by e GG BB EED GToHRL 7 Pl &, SRS Hor SRR 426.2
wisi+dlconpani ed by i nproved renal function in treat ed
animals relative to controls. These inprovenents were
observed in both males and fenal es. Therefore, these

I §Xiinbfe TRIPSIaRId JIImuiaQBE! CEOIRTDAG- 1S@H-hase
i nhi b|t| on 1s an effectlve strategy to treat

ghpriopan-Rad)-3-((R)-

qleg% 'I'hv uI arI y shovvn and descrlbed W th

urca

H
No _O
o
E OH
o

'H NMR (400 MHz, CDCls) 8= 1.3 (d, 3H), 1.7 (s, 4H), 2.2-2.6 (m, 6H), 3.9
(m, 1H), 4.2 (s, 4H), 4.6-4.7 (m, 2H), 5.3 (d, 1H), 5.6-5.7 (br, 1H), 6.6 (d, 1H), 6.7
(d, 1H), 6.8 (s, 1H), 7.2-7.4 (m, SH); MS for CoqH3;N304 m/z 426.0 [M+H].

Example 3A10. Preparation of Compound 69: 1-((1R, 2R)-1-(2,3-
dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-

(naphthalen-2-ylurea




references to exanpl e enbodi nents thereof, it will be
understood by those skilled in the art that various

W@ b@ngesod n form and details may be nmade t her eP@I/US2008/011450

10

15

20

wi t hout departing fromthe scope of the invention
enconpassed by the appended clains. WO

2009/ 045503PCT/ US2008/ 011450 - 117 - CLAI M5 What is
claimed is: 1. A nethod of treating polycystic kidney
di sease in a subject, conprising

adm nistering to the subject fan\effective amunt of a
conpound represented 5by theoJd ow ng structura
fornul a: HNO X -R4 H

N 0]

o ", HN
L™
0

'H NMR (400 MHz, CDCls) 8= 1.6 (s, 4H), 2.4-2.8 (m, 6H), 4.1 (s, SH), 4.8
(s, 1H), 6.0 (d, 1H), 6.7 (s, 2H), 6.9 (s, 1H), 7.1-7.8 (m, 7H); MS for CyH9N304
m/z 448.1 [M+H].

Example 3A11. Preparation of Compound 288: 1-((1R, 2R)-1-(2.3-

dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-

(naphthalen-1-ylurea

()

N

H
NYO
[ OH O
0

'H NMR (400 MHz, CDCls) 8= 1.6 (s, 4H), 2.4 (s, 4H), 2.6 (d, 2H), 4.1 (m,
1H), 4.2 (s, 4H), 4.8 (d, 1H), 5.4 (d, 1H), 6.5 (d, 1H), 6.6 (d, 1H), 6.7 (s, 1H), 7.2-7.6
(m, 3H), 7.7 (d, 1H), 7.8 (d, 1H), 8.0 (d, 1H); MS for Ca6HoN304 m/z 448.1 [M+H].

Example 3A12. Preparation of Compound 71: 1-((1R, 2R)-1-(2,3-
dihydrobenzo[B1[1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-((S)-

1-(naphthalen-1-yl)ethyl)urea




or a pharmaceutically acceptable salt thereof,

wherein: 10Rl is a substituted or unsubstituted aryl
WQ@e@a04503 a substituted or unsubstituted het erPek/YE2008/011450

group; Y is -H, a hydrolyzab] g @roup, or a substituted

or unsubstituted al kyl group; R2 and R3 are each

i ndependently -H, a substituted or unsubstituted

15al i phatic group, a substitu;ez or unsubstituted aryl

group, or a substituted or ursubstituted heteroaryl

group, or R2 and R3 taken togenher with the nitrogen

atom of N(R2R3) form a substit tednor Epsubstituted

non-aromati c heterocyclic ring; [ coval ent bond,;
-(CRBR6) m; - (CR5R6)-Q; J 200is -0-, -S-
'C(O)" 'C(S)" 'C(O)O ",I,O S, 'C(O)NRS'a
-NR8C(0) -, -NR8C(0)NR8 -, -S4, -S0,
-S(0)2-, -SC2NR8-, or -NRESDR: - 118 Wien X
is -(CR5R6),,, R4 is a substituted o : ituted

al i phatic group, or substituted or unstsstituted aryl

group, substituted or unsubstituted heteroaryl group,
-CN, -NCS, -NO2 or a hal ogen; or When X is

ot her t'{aMR @8DREHZ, CBEL])$=a .4 (HaHI).LIUS edl 301), 2.3 (s, 4H), 2.4 (dd,
unsubstituted 5aliphatic %rou , or substituted or

udslbz 6 !(ddjtléﬂ: 30ybr.dibup 2 (rdtHubd(s.t liDed. 0dd, 1H), 5.3 (br, 1H), 5.5
s UNSURED & BTSSR M, 42HO¥R NS, 7.8 (4, 1H), 8.1 (d, 1H); MS for

Cy3H33N304 m/z 476.2 [M+H].

Example 3A13. Preparation of Compound 70: 1-(biphenyl-4-y1)-3-((1R, 2R)-1-(2,3-

dihydrobenzo[B1[1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)urea

10 ‘

'H NMR (400 MHz, CDCl3) 8= 1.7 (s, 4H), 2.6-2.8 (m, 6H), 4.1 (br, 1H),
4.2 (s, 4H), 4.9 (br, 1H), 5.9 (d, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.2-7.6 (m, 9H); for
CpsH31N304 m/z 474.1 [M+H].
15

Example 3A14. Preparation of Compound 81: 1-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-(4-

(trifluoromethyl)phenylurea




R5 and R6 are each independently -H, -OH -SH, a
hal ogen, a substituted or unsubstituted | ower al koxy

W@e@ap45583 substituted or unsubstituted | ower aP&yUSI0011450

10

15

20

group, or a substituted or ungppstituted | ower
10al i phatic group; each R7 is independently -H,
a substituted or unsubstituted aliphatic group, a
substituted or unsubstituted | group, or a
substituted or unsubstituted/(heteroaryl group, or R7
and R4 taken together with thenhitrogen atom of NR7R4
forma substituted or unsubst||ute nons aromati c

het er ocycl i ¢ 15group; each I ndependent |y

-H, a substituted or unsabstltutgd ﬂﬁ phatic group, a

substituted or unsubst[iu ef | “gLoUR” By a
t A .
6

substituted or unsubst|tut¢ i
nis 1l 2, 3, 4 or 5, o7, 87 9, 10, 1
or 15; and 20mis 1, 2, 3, 4 or 5. 2. The net hodF of
Caim1l, wherein Rl is an aryl group or a heteroaryl
group, each of which optionally and independently
substltuted W th one nor e bstituents sel

fromth& Y ﬁf‘QQcMHZsF%s)&F thI(S@éBB 28444/ (m, 6H) 3% (br, 1H),

RECLTME e Ny

- NEB3 MR OKIRIEINGO -1z B R3IG, [M-E{]S) R30 , - C(0) OR30,

-0C(0) R30, -C(0)N(R31)2, -S(0)2R30, -SC2N(R3l)2,

-S(O)R32 - SBR32, - NR3I S2N(R31) 2, - NR3I SO2R32
8-

C@R&Roben‘z’&}ﬂ‘t(ll?&ﬂi)o@ﬁlﬁﬁMPB—h‘ydcoxvméﬁﬁm1RBQ1-Vl)nropan -2-y1)-3-(3-
-V0- 6(S) R3D. - VO- 00PR30, - V0-0G(0) R30, - VO- C(0) NR3
1)(ifluorgme urea\n. SOPN( R31 )2, - VO- S(0) R32,

-VO SCBR32 -VO- NR3I S2N(R3 WD

2009/ 045503PCT/ US2008/ 011450

o)
[: OH F
(@) v

'H NMR (400 MHz, CDCls) 8= 1.7 (s, 4H), 2.5-2.9 (m, 6H), 4.0 (br, 1H),
4.2 (s, 4H), 4.8 (br, 1H), 5.9 (br, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.2-7.6 (m, 4H); MS
for Cy3H6F3N304 m/z 466.0 [M+H].

Example 3A16. Preparation of Compound 82: 1-((1R, 2R)-1-(2,3-
dihydrobenzo[B1[1.41dioxin-6-v1)-1-hydroxy-3-(pyrrolidin-1-yDpropan-2-yl)-3-(4-

(trifluoromethoxy)phenyl)urea




- 119 - -Vo- NR31SO2R32, -0-VO-Ari, -0-V1-N(R31)2,
“SVO-Arl, -SVI-N(R31)2, N(R31)-VO-Arl,

WO MNOR8435603/1- N( R31) 2, - NR31C(0) - VO- N(R31) 2, PCT/US2008/011450
NR31C(0)-VO-Arl , -C(0)-VO-N( )2, -C(0)-VOo-Ar 1,
-C(S) - VO- N(R31) 2, ) - VO- Ar |,

-C(0)0-V1-N(R31)2, -C(0)0-VO-Arl, -0-C(0)-V1-NR31)2,
5-0-C(0)-VO-Ari, -C(0)N(R31)- N( R31) 2,

-C(0) N(R31) - VO- Ar | { 50)2 VO- N( R31) 2,
-S(0) 2- VO- Arl -SOZN(RSl) V1- 1) 2,

SO2N(R31) -VO-Ari, -S(0)-V0o-N(R31)2H - SQp) VO- Ar |,
-$®20V'MRHM -S(0) 2-0- VO
- NR31S02- VO- N(R31) 2, - NR31S02- VO- Arl,
-[CH2] g- ; 10each Vo Ii;; gepenpdeiiyLy 8

and

al kyl ene group; each V
al kyl ene group; an aryl St
het eroaryl group, each of which independently is

optionally substituted with one or nore substituents

T e ARG 2 PR 40 1,

CyaD(s, 4h1yd¢ sxtyr,, 1H§1|539ttkrpl<bl) 68 (spxm;asrebgnym 7.0 (d, 2H), 7.2 (d,
al kyl car bon and hal oa
3 H\H’b@éﬁj 29t 6} 3T &eWyi l\)ﬂ éﬁzél{M"'}@r oup or a

het eroaryl group, each of which 20i ndependently is
optionally substituted with one or nore substituents
selE)emuﬂéAflr?oﬂretdaeat@nmfmmwndﬂBsrql (ARh2RpaeR.3- al kyI

'H NMR (400 MHz, CDCl;) 8= 1.7 (s, 4H), 2.4-2.7 (m, 6H), 2.7 (s, 3H), 4.1
(br, 1H), 4.2 (s, 4H), 4.8 (br, 1H), 5.9 (d, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.2 (s, 1H),
7.3 (d, 2H), 7.7 (d, 2H); MS for C26H3oN404S m/z 494.9 [M+H].

15

Example 3A18. Preparation of Compound 7: 1-((1R, 2R)-1-(2.3-
dihydrobenzo[B][1,4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-

dodecylurea



sub stituents selected fromthe group consisting of
hal ogen, am no, al kyl am no, di al kyl am no, al koxy,

WORG0PMO4556 ano, hydr oxy, hal oal koxy, al koxycar bReCE/US2008/011450

10

15

20

al kyl car bonyl and haloalkyl;_ggg_BOeach R31 is

i ndependently R30, -0O2R30, R3 or -C(0)R30; or
N(R31) 2 taken together is a non-aromatic heterocyclic
group optionally su ituted with one or nore
substituents sel ectled fromthe group consisting - 120
- of hal ogen, =0, =SN"=N(C1-C6 al kyl), C-C6 al kyl,

Cl- C6 hal oal kyl, hydfoxy

(C1-C6 al koxy) car bonyT
hal oal koxy, aqbno (C1C6

di al kyl')am n P y:
aryl group OE:a ) oaryl group, each of which
i ndependent | y™¢ pt'ional | y substituted with one or
nore substituents selected fromthe group consisting
of halogen aIkyI am no, al kyl am no, dial kyl am no,

Y t;f(gar NN 4ot cHEM géxgé (« 37 P oak&(?{s}lzjrm J2H), 18

%ﬂH};Q@JENﬂI bHNA. A ¥ ?sznbsn Ot(H, @E) V4.8 (s, abB, £4 (mpna) 4.76 (d,
stituents selected fromthe roug consistin

of
Eal%)gé# (dahih &, 7-ai8Kdd athih 6,9 (i fotrfeasHatNoOym/z 489.7

H C -C6 al koxy, nitro, cyano,
al kyl )carbonyl, Cd-C6
' d 1

1) an

‘ Q?KQV g hydr oxy, haloalkoxy, al kyl car bonyl and
koxy nd

al oal kyl ; and each p is independently
, 2, 3 or 4; and each q is |ndependently 3, 4, 5 or

0
sdltisopleh-2-yDathyDeregr oup consi st i ng of hal ogen, -OH,

aryl and heteroaryl; or an ar roup or a
25het eroaryl group, each inde dently and optionally

-CN, -NCS, -NO2, -NH2, Cl1-C6 %;;gxy, d - C6 hal oal koxy,
substituted with

'H NMR (400 MHz, CDCl3) &= 1.7 (s, 4H), 2.5-2.7 (m, 6H), 3.0 (t, 2H), 3.8
(g, 2H), 4.0 (m, 1H), 4.2 (s, 4H), 4.8 (d, 2H), 4.9 (d, 1H), 6.7-6.8 (m, 3H), 6.9 (d,
1H), 6.9 (dd-1H), 7.1 (d, 1H); MS for C5;H2N304S m/z 432.1 [M+H].

Example 3A20. Preparation of Compound 257: N-((1R, 2R)-1-(2.3-

dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-morpholinopropan-2-yl)-3-(4-

methoxyphenoxy)propanamide




one or nore substituents selected fromthe group
consi sting of halogen, -COH -CN, -NCS, -NO2, -NH2,

w@LeodB4mbkoxy, | ower hal oal koxy, C -C6 ali phatPCT/j8290$/011450

10

15

and C1-C6 hal oal i phatic groupjipr R and R taken
together with the nitrogen atom of NRR form 30a
non-aromatic heterocyclic ring optionally substituted
with one or nore substitugnts selected fromthe group
consi sting of: hal ogen;

2009/ 045503PCT/ US2008/ 011450 - 121 - -OH, -Cl$__-NCS;
-NC2; -NH2; Cl-C6 al koxy; NC1- hal oal kgxY~¢C - C6

al i phatic group optionally_suRstituted a one or
nore substituents sel ected ff omfthe gropp<eONSi sting
of hal ogen, -OH -G, -NCS, ,\/NHZ) Cl C6 al koxy,
Cl - C6 hal oal koxy, ary 5f'r@t-|er oaryl; and an aryl

group or a heteroaryl p, each |ndependently
optionally substltu®ed W th one or nore substituents

sel ect @Wmﬁ@&%gg ZZ%-@@ 7@3%3*’ Hﬁ%&?/’/ (m,

Cl¢1.§63 %'(b IOJW)t M4 E(@Uﬁ{?ﬁdz @141@55 4@11 Qf{hi Fﬁlﬂu 9gr1<}!*)°6 .5(d, tH),
104."The net

a 61- 6&(118-7@@@@@1 Gndrbzhhz@nmtfz 4:73nl {Mdrgﬂn cont ai ni ng
het erocyclic group optionally substituted with one or
nore substituents selected fromthe group consisting
of%rﬂ@spm aPlephsatibalod @olkipound ZR: N-(1RaRA 1kl -,
- SR4 NO2, -CN, - N R41) 2, 15- NRAIC(0) R40,

Jay dro pena e[ 1 w66yl 1 iy dvoxy 3 -(piggrilimed eyl )propan-2-y1)-3-(4-
- R40O OR4O - OC( 0) R40, -C( O) N( R41) 2,
- - , 1)z, -S(0)R42, -SC3R42, Ar2,
V2- Ar 2, -V2- 0R40 , -V2-0(hal Cal le), - V2- SR40,
-V2- N2, -V2-CN, -V2-N(R 41)2, -V2-NR41C(0) R40,
-V2- NRA1CO2R42, -V2- N( R4T) C{0) N(R41) 2, 20-V2-C(0) R40,
-V2-C(S) R40, -V2-CO2R40{ -V3-0C(0)R40 ,
V2-C(0) N(R41) 2-, - V2- S(DNZR42, Ve scen O~
-V2-S(0)R42, -V2-S03R42, -0- V % and -Ar2; each
V2 is independently a Cl- ne gr Ar2 is an
aryl group or a hetsr oaryl ro of whi ch
25i ndependent | y |Eo a1 $oguUbS |tut ed with one or

nmore substituents
O

'H NMR (400 MHz, CDCl;) 8= 1.4 (br, 2H), 1.6 (br, 4H), 2.2-2.8 (m, 6H),
3.8 (s, 3H), 4.0-4.2 (m, 2H), 4.2 (s, 4H), 4.2-4.3 (m, 1H), 4.9 (s, 1H), 6.4 (d, 1H),

6.7-6.9 (m, 7H); MS for C5H34N,0¢ m/z 471.1 [M+H].

Example 4: Compound A (N-(( 1R,2R)-1-(2.3-dihydrobenzo|[b}[1.4]dioxin-6-y])-

1-hvdroxv-3-(pyrrolidin-1-yl)propan-2-ylnonanamide) Effectively Inhibited
PKD in a Mouse Model




selected fromthe group consisting of hal ogen, C-C6
al kyl, amno, d-C6 al kylam no, C-C6 dial kyl am no,

wW@RoogB4mbkoxy, nitro, cyano, hydroxy, Cl-C6 haPCHUK29R8/011450

Cl- C6 al koxycarbonyl, C 1 -C5y@ kyl carbonyl and Cl-C6
hal oal kyl ; and 30each R4 is independently i)hydrogen;
WO 2009/ 045503PCT/ US2008/ 011450 - 122 - ii) an aryl
group or a heteroaryl group, h of which

i ndependently is optionally{subgtituted with one or
nore substituents selected fregmthka group consisting
CE- C6 alkylanlno

of hal ogen, Cl-C6 al kyl, am no,
5C1- C6 di al kyl am no, Cl-C6 al Koxy
hydroxy, d -C6 hal oal koxy, O -C& al kj arbéa C1-C6
al kyl car bonyj/ang/Ci\-,QG\h,aJ/O&lﬂk)W, or C 1-C 10
al kyl group optionally substifuted with oné or nore
subst ituents selected fromtheé group 10consi sting of
Cgﬁp am no, Cl1-C6 al kylam no, C - C6 dialkylanino
CI al k

oxy, nhitro, cyano, hydroxy,
hal oal kiokyniceOvas adsniaiskessd Eamponyd A a@lhbmnainkfytcté(}WI

1%, 258 ALtk PR RS o

5 t a9t besigd. CTatroPikirfita Meye fddbisdontrdl pelvdered diepffBid 26-64 days of

heterocyclic group with one or nore substituents

- segecd @3 daynot aes. erigals wersdraasierrgd & metabeliesages for 24diour
h%% cgﬁe@oEﬁCéQt aq4kqg%§?§f Qéé( Yhimate-wite Jﬁ@lﬁ@éiktw €O, administration.

I oX tro, cyano

2Blokd xwas aslemtad by KehrtGunatuky fc&aethn;sblatlﬁ‘ﬂ Kfdneys were isolated

Q?a'éﬁﬁwegvx%h%ﬁfm o el ?&vegw%' hﬁ%né %tﬂfme}d%dsan BB
10 9T KRt 18r PRLSINORAYEddHCHR H & B Gkhiphg Whi Ch

Results:

Results are summarized in table 1 and discussed below.

Table 1. Summary of results, 0.225% Compound A in feed, 26-64 days of age

No of Dose Cystic volume
animals | Gender (mg/kg) Body weight (g) | K/BW ratio (%) (%BW) BUN (mg/dL)
9 M ~ Vehicle ©22.03+1.58 7.55+ 165 2.86 + 1.04 90.11 £ 10.02
9 M Treated 18.43 £ 1.82* 4.46 t 0.46* 0.88 £ 0.23* 39.25+ 10.70*
10 F Vehicle 19.20 + 1.80 4941073 122+ 0.41 50.50 £ 14.32
10 F Treated 15.93 £ 1.65* 3.57 £ 0.58* 0.58 + 0.29* 34.67 £ 9.41"

*, p<0.05% compared to control (2-tailed t-test)

15

Kidney and body weights
Total body weight and kidney weight were determined at sacrifice. A

statistically significant decrease in total body weight was noted (p-value <0.05, two-




i ndependently is optionally substituted with one or

25nore substituents selected fromthe group consisting
wo@Roobakssgen, C 1-C6 al kyl, amino, O -C6 al kyl ar@T0$2008/011450

A -C6 dial kylam no, O-C6 al keyxy. nitro, cyano,

hydroxy, C -C6 hal oal koxy, C -C6 al koxycar bonyl,

C -C6 al kyl carbonyl and d -C6 hal oal kyl; or 30ii)an C

1-Gi1dd 2 egzb._‘w kigBl 4Rt {iﬁ?ﬁelre%gé% Mdﬁé&b@kigh%&@ Whikh ARG wis also

more substituents selected from t’he §roup - conSisting
ofobiserved) éprvalaei<@d)5, Gvd-tdilgd altdsy)l fanthedreateld-anitddds, suggesting
20(% / 045503PCT/ US2008/ 011450 - 123 - C6 di al kyl am no,
ClEeEcy| Ui tro, cyano, hydroxy, Cl-C6 hal oal koxy,
Cl1- C6 al koxycarbonyl, O -C6 al kyl carbonyl and O -C6
hal oal kyl . 55. The nethod of Claim4, wherein R5 and R6
5 ar@yséwemumiendependently H -OH; a hal ogen; or a Cl-C6

| k Cl- C6. al Kyl 6. .Th hod of daimbs, -
anor of rip e Fas Soeqedr R, et e S5 g Cerfgeratyficurea in

ediftoRigidah&cibhPbtitifeystfiven eeltteafdidtiniROnh6ll SiMalsymultiplied by
ar oug%ﬁéggr esented by each of R4, R7 and R3 10

i e pt pdy, Werghs atioo rin bigpifisanisderreaseia ayst Yolume wes observed

TP HE 03 AR IAEL £S) R (hd BRARIARALCONE 21! N
10 -0(hal oal kyl ), -SR50, -NO2, -CN, -NCS, -N(R51)2, NRS

0) R50, - NR51C(0) 0R52, - N(R51) C(0) N( R51) 2, - C(0) R50
a(@}'mao,f"'tceee-) (():(RS)O, - 0C(0) (RSO,)E:(C()O) (I\I( R5)1)2, A0

- S(0) 23R 0d hrcaTiil @&Mﬁfe%l@@?@detééﬁﬁ&ﬁ% serum samples derived
-NR51SO2N( R51) 2, -NR51S02R52 , -V4-Ar3, -V-OR50,

- \for @hahala htopakiifice. VBUBREGIs worb-dliated iviahEhhtreated controls, while

: \}ﬁé E%%gi gl ﬁ%%%%gz?;?&@j%g%ﬁ ﬁgw@r(%ﬁ%l@yels (p-value
15 - Wb, 052%aailed t-test).

Conclusion:

Administration of Compound A in feed at 0.225% resulted in a statistically
significant reduction of cystic disease, as measured by kidney/body weight ratio and
20  cyst volume. This was accompanied by improved renal function in treated animals
relative to controls. These improvements were observed in both males and females.
Therefore, these results demonstrate that glucosylceramide synthase inhibition is an

effective strategy to treat polycystic kidney disease.

25 While this invention has been particularly shown and described with
references to example embodiments thereof, it will be understood by those skilled in
the art that various changes in form and details may be made therein without

departing from the scope of the invention encompassed by the appended claims.



V4- 0C(0) R50, - V4- C(0) N(R51) 2-, - V4- S(0)2R52,
- V4- SO2N( R51) 2, 20- V4- S(0) R52, - V4- SCBR52,

WO YMRGAB02N( R51) 2, - V4- NR51S02R52, - 0- V4- Ar 3pCT/US2008/011450

10

15

20

‘di al kyl am no, al kRXy,

-0-V5-N(R51) 2, -S-V4-Ar3, -S M N(R51)2,
-N(R51) - V4- Ar3, -N(R51)-V5-N(R51) 2,
-NR51C( 0) - V4- NR51) 2, - NR51C(0) - V4- Ar 3,
-C(0)-V4-N(R51) 2, - C(0) - VA-Ar AxmsC( S) - V4- N(R51) 2,
-C(S)-V4-Ar3, -C(0)0-V5-N(R51)2, 25-C(0)0-V4-Ar3,
-0-C(0)-V5-N(R51) 2, -0-C(0)-V4-Ars3,

- QU N Eritded\(9- N(R51) 2, - C(0) N(R51) - V4- Ar 3,
-S(0) 2- V4-N(R51) 2, -S(0)2-V4- Ar 3,
- S2N(R51) - V5- N(R51) 2, - SG2N( R51) - V4- Ar 3,

- $( 0) - VumRthRd Df freatirgy mc)lymsn glney 9(8@;52-10avsbm(:iqumrlsmg
- S(0) 2-

ORI R M —

i s i ndepehdiboivwngsthibtnizaDfoamisiat ene group;, WO
2009/ 045503PCT/ U82008/ 011450 - 124 - each V5 is

i ndependently a C2-C10 al kyl ene group; each Ar3
i's independently an g4yl group or a heteroaryl group,
each of which indepenflently is optionally substituted
with one or nore subsfituents selected fromthe group
consisting of halo ; anlno al kyl am no,

cy aN®&; Rdr)ydr oXY,

hal oal koxy and hal oal kyl ;| and each R5 is independently
i) hydrogen; ii) an aryly\group or a heteroaryl group,
each of which 10i ndependeny|ly is optionally
substituted with one or nor pstiguents sel ected
fromthe group consisting#f hal ogen, alkyl, am no,

al kyl am no, di al kyl am no,g’al koxy, nitro, cyano,

hydr oxy, hal oal koxy, al koxycarbonyl, &l kyl carbonyl and
hal oal kyl ; or

or a pharmaceutically acceptable salt thereof, wherein:

R! is a substituted or unsubstituted aryl group or a substituted or
unsubstituted heteroaryl group;

Y is -H, a hydrolyzable group, or a substituted or unsubstituted alkyl
group;

R? and R? are each independently —H, a substituted or unsubstituted
aliphatic group, a substituted or unsubstituted aryl group, or a substituted or
unsubstituted heteroaryl group, or R? and R? taken together with the nitrogen
atom of N(R2R3) form a substituted or unsubstituted non-aromatic
heterocyclic ring;

X is a covalent bond; -(CR’R®)p-; -(CR’R®)4-Q-; -O-; -S-; or -NR;

Q is -O-, -S-, -C(0)-, -C(8S)-, -C(0)O-, -C(S)0-, -C(S)S-, -C(O)NR®-,
-NR&., -NR®*C(0)-, -NR*C(O)NR®-, -OC(0)-, -SO3-, -SO-, -S(O),-, -SO,NR"-
or -NR®SO,-;



15iii)an al kyl group optionally substituted with one
or nore substituents selected fromthe group

weongistshirng of hal ogen, am no, alkylanino, PCT/US2008/011450
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di al kyl am no, al koxy, nitro, r%@ hydr oxy,
hal oal koxy, al koxycarbonyl, a Icarbonyl and
hal oal kyl ; and 20each R51 is |ndependently R50,

- 0O2R50, - SQRRG, t . o
@(‘Qt s ﬁet 2 %@gﬁ%d%r%gg&tltuted aliphatic

together is a non ar
opt i onardup, stkdistitutedeat wstbstivuted aryl group, sublstitutéd@ninsubstituted

selected fromthe gr nsi sting of hal ogen, =0, =S,

N G- Bstexragy roves7 CRh Ry NG peicd et oo kyl

hydroxy, d \ﬁﬁe@k‘ﬂ@&her fHahr CRBUNR? lg sitituted or unsubstituted
al koxycarbonyl, d - al kyl carbonyl, ClI-C6 hal oal koxy,

am no, atiphatic gtaulaldxyubmtutgd anehsgbstitated jazy] lgydupyionsubstitutied or
each R52 i.s n en aryl group or a
heteroéW?ﬂBB‘%ﬂgﬁggggw g%“ﬁh%gﬂ 30i ndependently is
optional |y RitmiiRUreeach ihepRAertfy HVCOBLILSH | 4 HBEch, a

sel ected fromthe group consisting of hal ogen, al yI

ani no, sabstwta@phbnsu(bstm@ﬁllaw\?rr%koxy gropp; a subgliftsdyor

nitro, 0

al kyl calljrg1 ony %&%ﬂlkg’lﬁi gfil Lt@o&a)sghﬁgﬁt%;i/?f g?%“ﬁ%mted lower
opt i onaahbhatﬁ:lg:tsﬁpt uted with one or nore substituents

sel ected fromthe. grqup consisting, of h%l ogen,

al kyl ani no, <@fBRkivadensadenthidkya substituts nylgﬁwbbstltutedo aliphatic
hydr 0%?@5%3&%@1 oﬁhllfs%m{eaw \gd layhgawmxa ofNd

hal oal he non- aro heterocyclic
group nmpmlssentcbhietbxybaFyNgRAiﬁﬂ)r RéaIlIbR taken together w1th the nitrogen

substit ted ne or ubstlt sele

£t om ¢ oG o6 bR RS Py S it T ndEaREIE hetggocyelic
al kyl ), gr&up; C6 al kyl, d-C6 hal oal kyI hydroxy CI C6

al koxy, nitro, cyano, (Cl-C6 al koxy)carbonyl, (Cl-C6

al kyl ) car borepth RCis igdepeatientlycdiya Sléﬁﬁ“h‘tﬁ qr@znswtltuted ahphatlc

aI kyI ) agnz)urPd ABstieSeba g’?m%u%%&%@d%?}l%%up% 3¢ sBostirsted or 2
unsubstituted heteroaryl group;
nis1,2,3,40r5,6,7,8,9,10, 11,12, 13, 14 or 15; and
misl,2,3,40r5.

2. The method of Claim 1, wherein R' is an aryl group or a heteroaryl group,
each of which optionally and independently substituted with one or more
substituents selected from the group consisting of halogen, alkyl, haloalkyl,
Ar', -OR*, -O(haloalkyl), -SR*’, -NO,, -CN, -NCS, -N(R*'),,
NR3}'C(O)R*, -NR*'C(0)OR*?, -N(R*")C(O)N(R?"),, -C(O)R*, -C(S)R’,
-C(O)OR*®, -OC(O)RY, -C(O)N(R?"),, -S(0),R*, -SO,N(R?),, -S(0)R*?,
-SO3R*, -NR*!'SO,N(R?"),, -NR*'SO,R¥ , -V,-Ar', -V,-OR¥,
-Vo-O(haloalkyl), -V4-SR*, -V-NO,, -V,-CN, -V-N(R?"),,
-Vo-NR*C(O)R*, -V,-NR*'CO.R®, -V,-NR*")C(O)NR?"),, -V,-C(O)R*,
“Vo-C(S)R*, -V,-CO,RY, -V,-OC(O)R?, -V-C(OIN(R?"),-, -V,-S(0),R*,
“Vo-SON(R?Y),, -Vo-S(O)RP, -V,-SO3R*, -V,-NR*'SO,N(R?),,



each " is 3, 4, 5 or 6. 8 The nethod of Caim?7,
wherein the conpound is represented by the foll ow ng

W@ reaossoal formul a: OY RIN(R2R3) HN 200, OPCHUS2008/011450
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pharmaceutically acceptable §@’§_thereof, wherein R4
is an optionally substituted aliphatic group. 9. The
nmet hod of Claim8, wherein: WO

2009/ 04@5%15@&@03?/@%45% v, NRY,, -5-V,-Ar'RIS VG-N(R® ',

phenyl group op i oh substituted Wi th one’ qor nore
subst i t-DERE'S-GeABCINR> )r%ﬂwna)zg;mﬁcca)wm(ﬂ%ﬁbz,of

"N %%‘i?w%?&‘ﬁ V%\tr%%@@ SRR T SOV 8-V,
e
[ CH21(-0-C(0)-V-Ar, m(O)NeR 3 ldhéi@ Py r@ﬁmNéBch NoAr,
ol cot ARt TR b SV Nneer SR R SIR b G
gk a§93§§R3‘§}; gg‘ AISO)-IINR)51S@)- Wi-Alrky 50, @V -NR ),
-S(0),-0-V,-Ar', 'NR 1302-V0 N(R*",, -NR?'S0,-V,-Ar', -O-[CH,],-0-, -
S-[CHy],-S- and -[CH)]q- ;

each V, is independently a C1-C10 alkylene group;

each V| is independently a C2-C10 alkylene group;

Ar' is an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, alkyl, amino, alkylamino,
dialkylamino, alkoxy, nitro, cyano, hydroxy, haloalkoxy, alkoxycarbonyl,
alkylcarbonyl and haloalkyl; and

each R* is independently

i) hydrogen;

ii) an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or more
substituents selected from the group consisting of halogen,
alkyl, amino, alkylamino, dialkylamino, alkoxy, nitro, cyano,
hydroxy, haloalkoxy, alkoxycarbonyl, alkylcarbonyl and
haloalkyl; or

ii1) an alkyl group optionally substituted with one or more
substituents selected from the group consisting of halogen,
amino, alkylamino, dialkylamino, alkoxy, nitro, cyano,
hydroxy, haloalkoxy, alkoxycarbonyl, alkylcarbonyl and
haloalkyl; and

each R*' is independently R*, -CO,R*, -SO,R* or -C(O)R?; or
-N(R?"), taken together is a non-aromatic heterocyclic group optionally

substituted with one or more substituents selected from the group consisting



10hydroxy, d -C6 hal oal koxy, C -C6 al koxycar bonyl,
d -C6 al kyl carbonyl and Cl-C6 hal oal kyl; and each R3

w0 g009nespendent |y 1) hydrogen; ii) a phenyl greacpus2008/011450

10

optionally substituted with ofgyor nore 15sub
stituents selected fromthe group consisting of
hal ogen, Cl1-C6 al kyl, am no, Cl-C6 al kyl am no, Cl-C6

di al kyl afj 14 g al 6 RIS d
2119 e o @i I 0008, el
al ky! calryaioowyl, CARC6 GlkoB, tiabanaky, (C16E6 2lkoky)rarbofyl](CIC6

al kyl gr opt i 1y . substituted wth on I nore

Subst i (e peartaonE &b talseary. Hrioap CorED gt and (C1-Co
hal ogengia@i)RAQincCand0 al kyl am no, C1-CG6 di al kyl am no,

A C6 al koxy,” nitro, cyano, hydroxy, Cl-C6 hal oal koxy,

d - C6 al koxyezshBdhislindglendstlyt ky| car bonyl and O - C6
hal oal kyl ; 25and each 1 is independent 0,

o SN(RS1) 2 Pa s W LEGHACE & T ErYERY Sog Bl ik
optional Iy substi{ndepshdéhillyis@peioRdlly3ubstihtHASyith b@Nésmore
sel ected fromthe group consisting of halogen, =0, =S,

=N( C1- C6 al kyl), sy%pumsntﬂswyptpd Groncthe gzpwnggpgisting of halogen,
hydroxy, Cd-C6 al altr .AN0;: .

30al koxycar bonyl Q&W&{ﬂ%ﬂ’ I%y éag%{lggh??l,gy@&%’ alkoxy, nitro, cyano,
hal oal koxy, am nohydrbxythatdakyoxgnalkylcaiddnll andhaloalkoxy and

~di al kyl am no. WO 2009/ 045503PCT/ US2008/ 011450 - 127 -
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10. The net hod of h&P&lKKh O wherein -N(R2R3) is a
pyrrol i di nylyy azegd gy broup bB&édailly Bibstitiel SHifrdnd¥dr ns

nor phol i nyl Pgl;)roup&éapt Po%lgluﬁyﬁfs?u[%s?’i t u% 1ed W t1 one ror e
mor e subst it uent ssubstimensdelectedfitonethgraronp cosstisg bfibalogen,

L Gl BN oo
C - 05 al kyl car bonyydreky, Hatdafkoxg! ARYIkE¥nylaHdHaloalRox§and
haloalkyl; and
each p is independently 1, 2, 3 or 4; and
each q is independently 3, 4, 5 or 6.

3. The method of Claim 2, wherein:

Y is -H, -C(O)R, -C(O)OR or -C(O)NRR'; and

R and R' are each independently -H; a C1-C6 aliphatic group
optionally substituted with one or more substituents selected from the
group consisting of halogen, -OH, -CN, -NCS, -NO,, -NH;, C1-Cé6
alkoxy, C1-C6 haloalkoxy, aryl and heteroaryl; or an aryl group or a
heteroaryl group, each independently and optionally substituted with
one or more substituents selected from the group consisting of
halogen, -OH, -CN, -NCS, -NO,, -NH,, C1-C6 alkoxy, lower
haloalkoxy, C1-C6 aliphatic group and C1-C6 haloaliphatic group; or

R and R' taken together with the nitrogen atom of NRR' form
a non-aromatic heterocyclic ring optionally substituted with one or

more substituents selected from the group consisting of: halogen;



al kyl am no and C1-05 di al kyl am no. 11. The net hod of
Claim 10, wherein the aliphatic group represented by

wWOR20009455m3 | onal |y substituted with one or norePCT/US2008/011450
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substituents selected fromthe,group consisting of
hal ogen, Cd -Cl10 al kyl, O -C10 hal oal kyl, Ar3, Ar3-Ar3,
-0R50 , 10-0(hal oal kyl), -SR50, -NX2, -CN, -N(R51)2,

- NR51C( 0) R5Qopy; CC: RRe's; -N ON@B5@a- ﬁ&@iﬁ@b-cs haloalkoxy;
C(O)N(R51)2 -V4 Ar3, 2 V- % V- 0( al oal kyl")
V4- SR50, - VA=NCB all-phdtic@ioup th-I(M(aRS Hybstituted with one or more

) xi BIE(S (1))C(Rg%§ st{mert\gf 53%@8%@%?’? the \g/%)h%%)ggging of halogen, -OH, -CN,

- 0- V5- N( R51)RiCS, -NO,, N4 CASC6 am&yfclNceﬂﬁ)o%lkoxy, aryl and
-N(R51)- V4- Ar 3, - N(Rb1) - V5- N( R51) 2
15- NR51C( 0) -heterogrRh Bnd an aryRE1aypoyr-a\betesparyl group, each

- C(0) - V4- N( g&ép%ad??%pgwgd'ﬂfr 3 tét%{e%)vglt}\llgnygﬂgaezsubstltuents

- C(0) 0- V4- Ar

0- C( 0) - V4- Ars%lecte@(fﬂ)ﬂ&l%érbub/&ﬂ\d(sﬁﬁébihalogen -OH, -CN, -NCS,
- C(0) N( R51) - V4- Ar 1 ~0- and 4CH2](g.-., ,
2012. The neth&y dﬁH@l%ﬁ GﬁﬂkOXWnG 6hajogikoxyC1136 aljphatic

Uﬁgzggt |OI ut e% %%@o?%ﬁl&lﬁet [ g&gl > Slnperi di nyl ,

pi perazi nyl or norpholinyl group. 14. The nmet hod of
d ai m ¥3, whBregnethod of Claim 3, wherein:  t he phenyl group

represented by R1 t.ionally sulstifuted w

2Sor more subst | (R EGbR Se PebrEr PTGt ntozen-
consi sting Qfontdifag hedekoe ch@@x@ug%\glonally substituted with one or more
2009/ 045503PCT/ US2008/ 011450 - consi sting of

hal ogen, cyabstithents scledied Gamithe groupicansistingef haleges, alkyl,

"0 hal oal kyPISHO IR DD SRy 5 on, N,

- 0- [ CH2] p. - ONREH(O)RAL2NR ' C(0)ORY, N(R‘“)C(O)N(R‘“)z, -C(O)R™,
-C(S)R*, -C(O)OR™, -OC(O)R*, -C(O)N(R*),, -S(0),R*¥,
-SON(R*Y,, -S(O)R*, -SOsRY, AP, V2-Ar?, -V,-ORY,
-V,-O(haloalkyl), -V5-SR*’, -V,-NO,, -V5-CN, -V,-N(R*"),,
-V2-NRYC(O)RY, -V,-NR*'CO,RY, -V,-N(R*HC(O)N(R*),,
-V,-C(O)R?, -V,-C(S)R*, -V,-CO,R*, -V,-OC(O)R*,
-V2-C(ONR*)z-, -V2-8(01R?, -V,-S0,NR*),, -V-S(O)R,
-V2-SO3R*, -0-V,-Ar’ and -S-V-Ar%;

each V3 is independently a C1-C4 alkylene group;

Ar? is an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, C1-C6 alkyl, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl; and

each R*’ is independently

i) hydrogen;



16. The nethod of O aim 15, wherein: 5Ar3 is a phenyl
group optionally substituted with one or nore

WG awsnizseent s sel ected fromthe group consi stiPQr/o$2008/011450
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hal ogen, C1-C6 al kyl, am no, .¢>C6 al kyl am no, Cl-C6
di al kyl am no, O -C6 al koxy, nitro, cyano, hydroxy,
C - C6 hal oal koxy, d -C6 al koxycarbonyl, C-C6

al kyl car bonyl and;i1- Oy, Bt gﬂub%ah@ﬁ%&ﬂeﬁfﬁﬁp Rach 8f which

i ndependently i) hydrogen; Ti) group
optional ly substitut edmdﬁpdndomtéy erpﬂon@ll)suibsmHUtadenlttlsone or

sel ected fromthe group consistin f h e

al kyl , anino, Cl-C6 al RS tétue'é% %E“Eﬁ?&l"ﬂy hﬁr“f”f?}ﬂ’ consisting
Gl -C6 al koxy, nitro, CMﬂMo%%5U)ICU@%lkyl Gshifd C1-C6 alkylamino,
hal oal koxy, Cl-C6 al koxycar - al kyl car bonyl

and Cl-C6 hal oal kyl : oClr¢69hquyla®lmo,c§311@6eﬂl Y, Bt gyano,

optionally substituted €8
selected fromthe grou%%éé%éic&tl ﬁghag’ghﬁw ’ggg?éaq &r}'%arbonyl
d -C6 al kyl amino, O - C@lctt@hlkylcaxrbbhylmnd@}-CG haldatigy; or

nitro, cyano, 20hydroxy, Cl- hal oal koxy -C6
al koxycar bonyl , di)cs an fed et gbﬂﬁro%gptgm@g substituted with one

DAL OTL L Tl CRYTLAC IS SR g
-N(R2R3) is N-pyrroli dccmsistmg oRhaloper lanling 1 1-Cé alkyldmeino, C1-
eLnod of LAl 18, e e AL RSP SY  h,
goglgllm oigSO\Qgnge bgzggsll gyﬁ}ﬁg% C1-Eh%haRbhy IC LT alkMycarbonyl
C1-C6 alkylcarbonyl and C1-C6 haloalkyl; and
each R*! is independently R*, -CO,R®, -SO,R* or -C(O)R™;
or
-N(R*"), taken together is an optionally substituted non-aromatic
heterocyclic group with one or more substituents selected from the
group consisting of halogen, =0, =S, =N(C1-C6 alkyl), C1-C6 alky],
C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6
alkoxycarbonyl, C1-C6 alkylcarbonyl, C1-C6 haloalkoxy, amino, C1-
C6 alkylamino and C1-C6 dialkylamino; and

each R* is independently:

1) an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or
more substituents selected from the group consisting
of halogen, C1-C6 alkyl, amino, C1-C6 alkylamino,
C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl,
C1-C6 alkylcarbonyl and C1-C6 haloalkyl; or

ii) an C1-C10 alkyl group optionally substituted with one
or more substituents selected from the group

consisting of halogen, amino, C1-C6 alkylamino, C1-



- 129 - 21. The nethod of Caim20, wherein R4 is a C6
- C8 al kyl group. 22. The nethod of Caim7, wherein:

WG200004550CR5R6) "-Q; Qis -0-, -S, -C(0)-, -CéQEUS2008/011450
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'C(O)O', 'C(S)O', 'C(S)S', _q NRS', 'NRS',
-NR8C(0)-, -NR8C(O)NR8-, -0C(0)-, -SO3-, -SO,
-S(0)2-, -SO2NR8-, or -NR8S02-; and R4 is -H a

substituted or unsubstgg Uﬁ%l%i@b@ql& ng*r"ﬂg‘i@"’ cyano,

substituted or unsubstitut yl " group,
substituted or unsubsthydroxed Ge€é halmnlkoxyrGLHE6 atkoxyoatbonyl,

is -0-, -S or -NR7-; i.S substi t.u r
unsubstituted aliphati @Tg;égébylcg%%ﬂ@pté{}f@g%&’alkyl'
unsubstituted aryl group, or a substituted or

unsubstituted heteroaryl group; or (X s
- (CR5RE)." , - : Thenmtethad jof Claimub avtierain ] and R} aeagach iindepentlently

i | kyl : subst. ' d
cyelic a korsh PR Rloffalate bR rltRERR BTy
aryl group, or a substituted or unsubstituted

het eroag.yl driggmpetho@Nf CldS, whytdin Of isaHhal ogen; or
X is a coval ent bond; and R4 is a substituted or

unsubstjtuted aryl gr .0r_a suhstitut oJ. )

unsubst?t ut elbeEdog g?ﬁala»%dﬂzereaﬁ gagh ?fﬁtﬁa ,alrlaf}atlsz thg aryj and

or 6. 20 23. i [ @t h 8
thglﬁgteg%trl]'?gggo% r%x%béﬂt&lzbdlr 2 RloFRY, T{aﬁld R

compound is repre a struct formu
sel ect ed fr amd¢peadenthyuis optiosillytsubsfitofed with1ROG9NG4568B1tuents
PCT/ US2008/ Osle}e%?e% from the group consisting of halogen, alkyl, haloalkyl, Ar,
Ar’-Ar’, -OR%, -O(haloalkyl), -SR*’, -NO,, -CN, -NCS, -N(R*'),,
NR*!'C(O)R*, -NR*'C(0)OR?, -N(R’)C(O)N(R*"),, -C(O)R”,
-C(S)R*, -C(0)OR*, -OC(O)R*, -C(O)N(R®'),, -S(0),R*?,
-SONR),, -S(0)R*2, -SO3R*2, -NR*'SO,N(R),, -NR*'SO,R*?
-V4-Ar, -V-OR*, -V,-O(haloalkyl), -V4-SR*, -V4-NO,, -V4-CN,
-V4-N(R?Y),, -V4-NR®'C(O)R¥, -V,-NR*'CO,R%,
V4-NR*HC(OINR,, -V4-C(O)RY, , -V4-C(S)RY, -V,-CO.R™,
-V4-OC(O)R, -V4-C(OIN(R*"),-, -V4-S(0);R%, -V4-SO.N(R),,
-V4-S(O)R*2, -V4-SO3R*?, -V4-NR*!SO,N(R*),, -V4-NR*'SO,R ¥,
-0-V4-Ar, -0-V5-N(R’),, -S-V4-Ar’, -S-Vs-N(RY),,
NR)-V,4-Ar, -NR?>)-V5-N(R®'),, -NR*'C(0)-V4-NR?'),,
-NR®!'C(0)-V4-Ar’, -C(0)-V4-N(R*'),, -C(0)-V4-Ar,
-C(S)-V4-N(R*"),, -C(S)-Vs-Ar’, -C(0)O-Vs-NR’Y),,
-C(0)0-V4-Ar, -0-C(0)-Vs-N(R?"),, -0-C(0)-Vs-Ar’,
-C(ON(R*H-Vs-N(R*Y),, -C(O)N(RM-V4-Ar’, -S(0)2-V4-N(R>'),,
-S(0),-V4-Ar’, -SO;N(R®)-V5-N(R>®'),, -SO,N(R?)-V,4-Ar,
-S(0)-V4-N(R>"),, -S(0)-V4-Ar’, -S(0),-0-Vs-N(R’'),,
-$(0),-0-V4-Ar, -NR?'S0,-V4-N(R*'),, -NR’'S0,-V4-Ar’,
-O-[CH;]y-O-, -S-[CH,]y-S-, and -[CH,)g- ;

each V, is independently a C1-C10 alkylene group;
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each Vs is independently a C2-C10 alkylene group;
each Ar’ is independently an aryl group or a heteroaryl group,
each of which independently is optionally substituted with one or
more substituents selected from the group consisting of halogen,
alkyl, amino, alkylamino, dialkylamino, alkoxy, nitro, cyano,
hydroxy, haloalkoxy and haloalkyl; and
each R® is independently
i) hydrogen,;
i1) an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or
more substituents selected ‘from the group consisting
of halogen, alkyl, amino, alkylamino, dialkylamino,
alkoxy, nitro, cyano, hydroxy, haloalkoxy,
alkoxycarbonyl, alkylcarbonyl and haloalkyl; or
i) an alkyl group optionally substituted with one or more
substituents selected from the group consisting of
halogen, amino, alkylamino, dialkylamino, alkoxy,
nitro, cyano, hydroxy, haloalkoxy, alkoxycarbonyl,
alkylcarbonyl and haloalkyl; and
each R*! is independently R*, -CO,R*, -SO,R* or -C(O)R*,
or
-N(R’"), taken together is a non-aromatic heterocyclic group
optionally substituted with one or more substituents selected from the
group consisting of halogen, =0, =S, =N(C1-C6 alkyl), C1-C6 alkyl,
C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6
alkoxycarbonyl, C1-C6 alkylcarbonyl, C1-C6 haloalkoxy, amino, C1-
C6 alkylamino and C1-C6 dialkylamino; and
each R¥ is independently:
1) an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or
two substituents selected from the group consisting of

halogen, alkyl, amino, alkylamino, dialkylamino,



HN )------- N(R7R4) andO 5or a
phar maceutically acceptable salt thereof, wherein R7

WO 2009845503 CI - C6 al kyl . 24. The net hod of C ai nP@BUS2008/011450
wherein: WO 2009/ 045503PCT/ Up2608/ 011450 - 131 -
Rl is a phenyl group optionally substituted with one
or nore substituents selected fromthe group
consi sting of hal ogen, i , yl,
_OR30, -SR30, -N(R3l) kg %‘tr‘{]/é’&%%fgh&%h%%%ﬂ;
-VO-Arl, -0-VO0-Arl, -Oalkoxychtedy), alkylcasbdmyRand haloalkyl; or
-S-V1-N(R31) 2, 5- R31
- N(R31) - ( V1- ¥\|( R31) 12( %:tﬂg}'ﬁéoup gp]téonally substmﬂpﬁi Wltél aQqe or more

phenyl group each Op“QIb@hﬁﬁSnt%lé@l%Eth ogfthwigkbuPdMisiBfing of
more substituents selected fromthe group consisting

5 of hal ogen, O -C6 al kyhalogam, awincCalkginziha,dialkylamino, alkoxy,
Cl - C6 di al kyl am no, al kox n| t ano
10hydroxy, O -0C6 hal oa?%’x@yan& %g?ﬁgéf%o%‘rxycafbonyl

a -C6 al kyl car bonyl angjkgal;a@@nﬂadngaial@alkylad}ﬂ each R3
i s independently ) i 47
the non-aromatic heterocyclic group represented by -N(R"R")

is optionally substituted with one or more substituents selected from
10 the group consisting of halogen, =0, =S, =N(C1-C6 alkyl), C1-C6
‘ alkyl, C1-C6 haloalkyl, hydroxy, C1-Cé6 alkoxy, nitro, cyano, (C1-C6
alkoxy)carbonyl, (C1-C6 alkyl)carbonyl, C1-C6 haloalkoxy, amino,
(C1-C6 alkyl)amino and (C1-C6 dialkyl)amino;
eachp'is 1, 2, 3 or 4; and
15 eachq'is 3,4, Sor 6.

8. The method of Claim 7, wherein the compound is represented by the

following structural formula:

oY
R! N(R2R3)
HN
/> i
20 (0]

or a pharmaceutically acceptable salt thereof, wherein R* is an optionally

substituted aliphatic group.

9. The method of Claim 8, wherein:



i) hydrogen; ii) a phenyl group optionally substituted
with one or nore 15substituents selected fromthe

w@e@ap4sensi sti ng of hal ogen, O -C6 al kyl, am POT/USI00&D611450

10

15

20

25

30

al kyl am no, C-C6 dial kyl am ngye C1-C6 al koxy, nitro,
cyano, hydroxy, Cl1-C6 hal oal koxy, C C6 al koxycar bonyl
Cl-C6 al kyl car bonyl and Cl-C6 hal oal kyl; or 20iii)an

d -C10 al kyl Rgfs% érggiﬂ)#t onaﬂggaﬁs&imt@aiv&{@htdﬁc%%&é

nmore substit uent ect romthe group consisting
of hal ogbstjtuents Bﬁfl¢ct6?l fram the kyduarronsisting eflilogen, cyano, nitro,

0 o T SR A o G
a kyl canion|-cuvd A - Ghvhalmahlort v 2RANCS. v, NRBACh
R31 is i ndggendeqt Rf. (R31 is

non- ar oRKR;" )Pc W ¥i- QII(R) e, @{Cbﬁzh’r@y -S{6HeIptSat and

with onf ry nore substituents selected fromthe group
consi st Irag ]Gf hal ogen, =0, =S, =N(Cl-C6 al kyl), Cl1-C6

al kyl , Cl1- CeAHa} aphénsll grduipcaoi ¥ptidHallg&uBdtie@Ed with driedr more
cyano, Cl-C6 30al ko?a/car bonyl, Ci1-C6 alq&villcar bonY
Cl-C6 abgipemsselecied from tlzqg@eslpaaowﬁtma alggencC1 & alkyl,

di al kylﬁqk 51T ﬁﬁ}: nogof

wher ei n ?%1?86 algagmbrgof rC &Iél?%finy , a?gtg:id::@ﬁdyzm(gx4y nitro, cyano,
pi peri diydydxy, Qil g&é hzlbmlj(bxﬁrCIHﬁﬁlahmb(ymtborgﬂp@D-C6 alkylcarbonyl
optionally. s t th one or nore substituents

sel ect éid f@o#?tiﬁl? H?yit?ﬁ‘ consi sting of hal ogen, C -05

al kyl, d - o%aegkéajslmge eﬁa@ﬂgxyl d -05 al koxy, nitro,
cyano, C -05 b5al koxycar bonyl, C -05 al kyl carbonyl or

d - 05 hal oalikoxy, hyaogem; O - 05 al kyl ami no and d -05

di al kyl am na., 26._The th d ai 5, ;wherein each
of "the ali pilk i o P EHE crforaTlyyBifited YL e oriRGie
het eroaryl group, subSituests sélectedFrofA®b gffupbnsiting@ehdtSzen,
i ndependently is ogtl onal |y substituted with one or

nore substit uent sCh&jealkddamingn{l Hed albylapune. dolnSglialkygamino,

AaAr 3 ORS0, ql(% ?’WCI“ o Byt By C L haloalkony, C1-

-N(R51) 2, - NR51C((D§ m;(yeaﬂé(ﬁbleKOI C6 alkylcarbonyl and C1-C6
, -C(0)0OR50, -0C(0 ? C(O) N(R51) 2, -V4-Ar3,
[V-0R50, - Va4- 0( hardhealky); ot

ii1) an C1-C10 alkyl group optionally substituted with one or
more substituents selected from the group consisting of
halogen, amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-
C6 alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy, C1-C6
alkoxycarbonyl, C1-C6 alkylcarbonyl and C1-C6 haloalkyl;
and
each R3! is independently R*, or -NR? l)2 is a non-aromatic
heterocyclic group optionally substituted with one or more substituents
selected from the group consisting of halogen, =0, =S, =N(C1-C6 alkyl),
C1-C6 alkyl, C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6
alkoxycarbonyl, C1-C6 alkylcarbonyl, C1-C6 haloalkoxy, amino, C1-C6
alkylamino and C1-C6 dialkylamino.



V4- SR50, - V4-NO2, -V4-CN, -V4-N(R5l) 2,
- V4- NR51C( 0) R50, - V4- C(0) R50 V4- 002R50,

WO WhOE50 RS0, -V4-C(0) N(R51) 2-, -0-V4-Ar3, PCT/US2008/011450
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-0-V5-N(R51) 2, 15-S-V4-Ar3, :-fM5- N(R51) 2,
“N(R51)-V4-Ar3, -N(R5l)-V5-NR51) 2,
NRSI C(0) - V- N(R51) 2, - NRS10(0) - VA- Ar 3,

0) - 4= Modthdd &£ Clafth @) W‘Kéreﬁ{ :N ﬂ)Q)s QEX&OMB?llhzetldlnyl
0)0-V4-Ar3, -0-C(0)-V -N(R51

C( O) N(pREIl)hr\ﬁ, Mp$B2ingl or-rasmpholimg gyoupmpqogally substituted with one

20 .2 h h d
2 6 wh é’? gjore f‘ﬁ%gggghggﬁkatedgr% H}ez%é-me %%nﬁesi;yl(r)lg ﬁg Balgggﬂ 'B1-C5
fol | ovaligl <t T-gsihitaal kb, CHOBEMGEAro:Byano, C1.C3

""" (CH2), - R4 har maceutical |y
accept @B#Oéyg%{b@n)tlh@}&ﬁalk%@b@nﬂ °R$1r§5 hﬁloéklfm%r?allllp? CI-C5

substi t, F%ﬁagn%[)%d%rzl é?ﬁ%ﬁ!{ﬁﬂﬂ@t i onal | y substit ut e_d

het er oa group of Claim 27, wherein
-N(R2R3) is an unsubstituted pyrrolidinyl, azeti di nyl , ‘.
pilper i diheyhethed pEChnn Y] whereimthp labphatigl grgmp)wpresanted by R*is
29. The net

G oup. 1BBPEA BB {FARYICh SR P tus YL O (i roup
ggﬁsfgtcgg%aggmm&géﬁ%@ a9l a?lgsfleélfdl@rﬁai&ﬁ(ﬂrRPPAr -Ar, -OR®,
-O(haloalkyl), -SR*’, -NO,, -CN, -N(R*"),, -NR*'C(O)R*’, -C(O)R*,
-C(O)OR*’, -OC(O)RY, -C(O)N(R®"),, -V4-Ar’, -V-OR*®, -V,-O(haloalkyl),
-V4-SR*, -V4-NO, -V4-CN, -V4&N(R®"),, -V4-NR*'C(O)RY, -V,-C(O)R™,
-V4-CO,R*, -V4-OC(O)RY, -V,4-C(O)N(R®),-, -0-V4-Ar?, -O-Vs-N(R>'),,

-S-V4-Ar, -S-V5-N(R®"),, -N(R*)-V4-Ar, -NR")-Vs-NRY),,
-NR3!C(0)-V4-NR>Y),, -NR*'C(0)-V4-Ar, -C(0)-V4-NR®'),,
-C(0)-V4-Ar’, -C(0)O-Vs-N(R*"),, -C(0)0-V4-Ar?, -O-C(0)-Vs-N(R>'),,
-0-C(0)-V4-Ar, -C(O)N(R®)-V5-N(R*"),, -C(ON(R")-V4-Ar,
-O-[CH,},-0- and -[CH;]q-.

12. The method of Claim 11, wherein Y is —H.

13.  The method of Claim 12, wherein -N(R?R?) is an unsubstituted pyrrolidinyl,
azetidinyl, piperidinyl, piperazinyl or morpholinyl group.

14. The method of Claim 13, wherein:
the phenyl group represented by R' is optionally substituted with one

or more substituents selected from the group consisting of ~OR™, alkyl, and
-O-[CH;],-O-.

15. The method of Claim 14, wherein the aliphatic group represented by R* is

optionally substituted with one or more substituents selected from the group



10 30. The nmethod of C aim 29, wherein: R4 is an aryl
group or a heteroaryl group, each of which

w0 pabepessoent |y is optionally substituted w th PEEUS2008/011450
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nore substituents sel ected f_rlc%@_t he group consisting
of hal ogen, cyano, nitro, alk haI oaI kyl , am no,
al kyl am no, di al kyl am no, - OR50 - -V4- Ar 3,

2)/ 8}5%})?1&5}%%%%%@}1 kc)S'la)lo dni/ﬁé@é&ﬂlf@%ﬁ%zr hlléylgl o,

of O aidial@famitve @R, -v4- 3-V-ORT plballgylyup

el cot et HEHpikDG: GS@ eriSt ey Brnfa e G - o
sel ect é a )

al kyl, 20am no, Cl C6 al kyl am no, Cl-C6 dial kyl am no
Ci6C6 ahkenathodbft CRIm ¥ 2WRerefty dr oxy, « - C6 hal oal koxy,
ﬁl -C6 al koxgcar bonyl, d -C6 al kyl carbonyl and Cl1-C6
al oal kyl ; &d issphenRbgiosp |ona@rpﬁéw@h$tityteﬂ)m§}mr@q§nnore
25ii)a

251 1) 2 R R OR0 0Pl SRS M ol o008

of hal egsne, C1- C@&ll@ﬂz&ﬂino, argedialkylatfinal Gi-Canilkuxy, nitro, cyano,
Cl- C6 di al kyl am no, Cl-C6 Ikoxy nitro, yan
y dr ox Y AteR B e adeallary, CiCopkarveanaT o allicackpnyl

al kyl c hal oal kyl ; 30 C1-C
y ;}Fﬁ@ﬂ){t6ﬁg@a gﬁfi al oal kyl; or 30iii)an

10 alk group opt1 ysubstltuted Wi th one or nore

'subst i t uent sasleREds dnteperdentiye group consi sting of

hal ogen am.n WO 2009/ 045503PCT/ US2008/ 011450 - 134
- cd al kyVEfA&SE; C1-C6 dial kyl ami no, C1-06 al koxy,

ni t ro, ifyangp H%M?lré}léﬁp Eﬁcrﬁ;ﬁy Rabdidltk®@with daelor nffie substituents
al koxycar bonyl , kyl carbonyl and O -C6

hal oal kyl . SeRetetHomthergroupeonsistingroghaloggne (dr @6 alkyl, amino,

-N(R2R3) i's (l,‘\l- -E%ra l?yllzlngfn%}/bl-%6 (ﬁ\ilélkylammo, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl; or

ii1) an C1-C10 alkyl group optionally substituted with one or more

substituents selected from the group consisting of halogen, amino,
C1-C6 alkylamino, C1-Cé6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl.

17.  The method of Claim 16, wherein R* is an aliphatic group.

18.  The method of Claim 17, wherein -N(R’R?) is N-pyrrolidinyl or N-
morpholinyl.

19. The method of Claim 18, wherein R' is 4-hydroxyphenyl or 3,4-
ethylenedioxy-1-phenyl.

20.  The method of Claim 19, wherein R* is a C6 - C18 alkyl group.



nor phol i nyl . 33. The nethod of Claim32, wherein mis
1, 2 or 3. 10 34.The nethod of Claim 33, wherein R4 is

W@2M9a13503 gr oup optionally substituted wi th onECDUSI008/€11450
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20

substituents selected fromthg,group consisting of

hal ogen, cyano, am no, nitro, %«3, al kyl, hal oal kyl ,

al koxy, hydroxy and hal oal koxy. 35. The nethod of
Claim 34, wherein the optionally substituted biaryl
group is an optionally substituted bi phenyl group. 15
3821. TheTheembthdd of Cllini 26, 3Gierei B & nC6 ¢ G2l kyl-gRaup. sH2,
and wherein phenyl ring Ais optionally substituted
with one or nore substituents selected fromthe group

consi StTROmehoAdF UM 7,GMRR&Gn: @M no, nitro, Ar3,
al kyl, hal oal kyl @Ikox hydr oxy and hal oal koxy. 20

37. The et hod 1$Jf(0® BDm@6Q i8her,ebn -CHD-cEBpur(Q)9-, -C(S)0-,
ar oup. cotere SRS Y 098 R R TR e Bk G5O
- 135 --SOH -S(ONCRBBBNRENor -NR3SO,-; and R* is -H, a substituted or
unsubstituted aliphatic group, a substituted or unsubstituted aryl group, or a
substituted or unsubstituted heteroaryl group; or
Xis-O-, -S-or -NR7-; and R* is a substituted or unsubstituted
aliphatic group, a substituted or unsubstituted aryl group, or a substituted or
unsubstituted heteroaryl group; or
X is -(CR*R®)y-; and R* is a substituted or unsubstituted cyclic alkyl
group, or a substituted or unsubstituted cyclic alkenyl group, a substituted or
unsubstituted aryl group, or a substituted or unsubstituted heteroaryl group,
-CN, -NCS, -NO; or a halogen; or
X is a covalent bond;.and R* is a substituted or unsubstituted aryl
group or a substituted or unsubstituted heteroaryl group; and
nisl1,2,3,4,50r6.

23. The method of Claim 22, wherein the compound is represented by a

structural formula selected from the group consisting of:



The nethod of Caim 37, wherein -N(R2R3) is an
unsubstituted pyrrolidinyl, azetidinyl, piperidinyl,

weer@ensasiyyl or norpholinyl group. The net hod BPET/TE2081011450

38, wherein: the phenyl gy oup represented by Rl
is optionally substituted with one or nore
substituents selected fromthe group consisting of
-0R30, al kydyy and -0-[CH2],-0-. ®Hhe nmethod of C aim
39, whereinfR4 is: i)an aryl grodp or a heteroaryl
group, eachjof which |ndependently Is optionally
substi t ut nore s u el eZR%
from t R' gr oup JConsi stWﬁ@*df Rhal ogen cyanoNM Ry o,

al kyl, hal oal kyyl , am no, al kyl am no, | di al kyl am no,
-OR50, -Ar3, H -Ar3, -V-OR50 , -O(#mal oal kyl),
-0-V4-Ar3, -0-[CH2]\-0- and 4CH24-;
or WD 2009/ 0455 g4US2008/ 011450 - 6 - ii)an

[ [ [ w (BR B oTR?
nmore substitueals selected fromthe group consisting
of hal ogen, cyano, nitro, hal oal kyl, am no,

al kyl am noQHdi al kyl ami no, -O0R50, -Ar3,

V4- Ar 3, -V-{OR50, -0(hal oal kyl), -V4-0(hal oal kyl),
,-0- and 4CH211,-. 41. The net hod
of Cl aifh 40, er ei NNRZR? Ar3 is a phenyl group
optionally substituted with one or nore substituents
sel ected fromN he group consisting of hal ogen, C-C6
al kyl, 10am no,\ C -C6 al kyl am no, Cl-C6 di al kyl am no,

d-C6 al koxy, n (CR%{%mb—w

N(R2R?3) N(R?R?)
(CR5R6)n/“\ R* O—R4
, o}
N(RZR3)
N(R7R4)

and o)
or a pharmaceutically acceptable salt thereof, wherein R’ is —H or C1-C6
alkyl.

24. The method of Claim 23, wherein:



hydroxy, C -C6 hal oal koxy, C -C6 al koxycarbonyl,
d -C6 al kyl carbonyl and Cl-C6 hal oal kyl; and each R5

w0 goovmeispendent |y i) hydrogen; 15ii)a phenyl grpCpUsS2008/011450
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optionally substituted with oppg or nore substituents
sel ected fromthe group consisting of hal ogen, Cl-C6
al kyl, amno, d-C6 al kylam no, O -C6 dial kyl am no,

G -C6 al koxy! ;ni ] : -

hal oal koxy, hcl%i%%lyél%{%{g&ggr E%Wﬁstﬁe&\@h one ot more.

al kyl cantmtitnentsosetbc@d-fesm iz grabk yonsisting 2@ halogam cfare, @itro,
10 al ky ro opt i gnal Su pituted w on I re
subot 1 PliehetBUR Bl ok TR o g oSt e B
hal ogeny i no.v CarGeoal KRN vEIrC8 sV aNgrt 'y no,
Cl-C6 al f<oly, ni{ro’ ¢ a}r{l?ﬁq!( ?&zdrox e -CGptI;]gI oal koxy,
C - C6 aNiRX)¥arAsonNR™ EVa8(Ril ey Ce Eeigdp{d-, anlCied,-86 and
hal oal kgé 25 42. The nethod of Cl aim41l, wherein ’
- N( R2R3 Hadoyy pyrrolidinyl or Nmorpholinyl. 43. The

met hod of ClAat 1§ Aghenyhgroap Radoptionally Siistietitéd With one or more
substituted al kyl group, 30or an optj onal Ily
subst i sWestitnantiesslacteg fup the grpoyp consisting of halogen, C1-C6 alkyl,

2009/ 0455 . - Ah . T .. of
O ai m 430 GRS, CL O A amig C1TCE o cyano,
et hyl ehgdioayyC1-QeHedydlkoxd5C1ibealketyracbonfy], @ laChalld/icarbonyl

wherein R4, i substituted al kyl group, or a
5phenylanﬂjéétfg6ggf’glgﬁglap substituted with one or nore
substi t uent 3,&eR¥GE ftlichEfIhiijie 9roup consisting of - CH,
-OCH3 and -0C2H5. or a pharnaceutically acceptable

sal t thereofi) hydrogen;
i1) a phenyl group optionally substituted with one or more
substituents selected from the group consisting of halogen,
C1-C6 alkyl, amino, C1-C6 alkylamino, C1-C6 dialkylamino,
C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy, C1-
C6 alkoxycarbonyl, C1-Cé6 alkylcarbonyl and C1-C6
haloalkyl; or
iii) an C1-C10 alkyl group optionally substituted with one or
more substituents selected from the group consisting of
halogen, amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-
C6 alkoxy, nitro, cyano, hydroxy, C1-C6 haloalkoxy, C1-C6
alkoxycarbonyl, C1-Cé6 alkylcarbonyl and C1-C6 haloalkyl,
and
each R%' is independently R*®, or -N(R*"), is a non-aromatic
heterocyclic group optionally substituted with one or more substituents
selected from the group consisting of halogen, =0, =S, =N(C1-C6 alkyl),
C1-C6 alkyl, C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6
alkoxycarbonyl, C1-C6 alkylcarbonyl, C1-C6 haloalkoxy, amino, C1-C6
alkylamino and C1-C6 dialkylamino.



46. The nethod of C aim 46, wherein R4 is an aryl
group, a heteroaryl group, a |lower arylal kyl group or

wa@2d00mersohet er oar yl al kyl group, each of which PCT/US2008/011450

10

15

20

i ndependently is optionally 5?1 pstituted with one or
nore substituents 15sel ected rom t he group consisting
of hal ogen, al kyl, hal oal kyl, - OR50

haI O%eﬁé%t}lod 8?@%%?&4N%&e6%ﬂ@ﬁgé(p§§r&g8myl azetidinyl,

- C( 0) N(p%&)dlnyl Nﬁen&ziﬁyl oeMMORHMO]iny \deol){ biatiamallk ghbstituted with one
- V4- SR50, -V4-CN,. - V4- N(R51) 2,

- VA4- NR?I(TQT? @gl@stltue\l}&s %e q%f@om the groul)) consisting of halogen, C1-C5

’_0 V4 %\?%R 5 V5 N éqg f%'scggéylvél @ﬁﬁl%&]ﬂt?o ’cKlano C)l -C5
- N(R5 1)a-lkm<-ybal®pnyl[\(3m alkslchl(bléﬁll)cz CI-QREkmm(a[k)oxy, amino, C1-C5

Va- N(R5 NRS 4- 0) - V4- N(R51) 2.
C(O)( 1‘2/2&?“} aé%’%‘obé/ %@ﬂ%ﬁ‘)‘ 3 )C(O)O (1/4 )Ars
-0-C(0)-V5-N(R51) 2, -0-C(0)- V4 Ar 3,

OQ6E)) N("Hﬁ]dlctHEd Ngéﬁlﬂéﬁz's] v@@&)ﬂﬁﬁ@f thédalfhdtic group, the aryl group
and -
2000/ 0-4b80BFESHOSb BTG epseevied by cachef R'R] apd Rl dulependently

d ai m 4¢ Iogﬂ@%‘ilg sﬁbstf\lgtgg Rith drie ozmn ?&%ftﬁe'h'tjst s%fjected from the

pyrrolid zet |nyI plperl pl peraziny
mor phol gru\yp casitipg ofiBalogée atecmdlkgr CQT-ai orhdl8alkyl, Ar Ar3 Ar,

aner el Nopso. omlooly 5 ORI ABOSP SRARE S L o,

substi t.geoior¥elEe fre 5gr Q A&@ns/l_ Fh
- 0OR3, aI@Ey? and 5 The F%%}ﬂgdggofv% ék g\é?g(}rl}aloalkyl)

R4 is aNmSFR |,0Na+N(92 SMNI-M4éﬁKRar)yI VofN&ﬁC@IRS&néMQ(O)RSO

bstit b e tl L |
subst i tea o G R T Pt 8 RN R
from t hg-gy-aulh- s:m;smgfi')ggmkﬂi)a}'pgén,N@v 0, -N(R 15,0,
al kyl, halpal kyl , anmn | am no,, di al k‘%;l ani 1o,
Corb0. NN S N OB Rl it R,

- VA- OChy GRAKYAR  -c(B)I AR ™), -C(0)0-V-Ar, -O-C(O)-V5-N(R®),,
-0-C(0)-V4-Ar’, -C(O)N(R>)-V5-N(R"),, -C(ON(R®')-V,4-Ar,
-O-[CH;]-O- and -[CHy]q-.

27. The method of Claim 26, wherein the compound is represented by the

following structural formula:

OH

R? N(R2R3)

HN

>\(CHz)m_R4

o ;



0-[CH2],-0- and -[CH2] 1,-. 15 51. The nmethod of Caim
26, wherein the conpound is represented by a

w@20nossonl fornul a sel ected fromthe group coPGi/B81008/011450
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of : HN (CH2) k_Rio O 20or a;pharmaceutically
acceptable salt thereof, vvherel n. - 139 - kis 1, 2,
3, 4, 5 o0r 6; and RIO|s i) -H, or ii) an aryl group

or a h q;rted epg@.ﬁ}{ﬁ%:gﬂ%ﬁﬂ ac@%?oellb g%g&%ﬁ%? Nhetein I@'ﬂ% 'aH %ﬁh&){ally

substitu one “or stituents sel ected

f r om t habsgfitoteg acdrzsowgt omep apftiohallyogydatitusdddyeteroanyl group.
aI kyI am no, dial kyl am no, aI koxy nitro, cyano,

oxyé?gh aIe glé E 9@%*@;;?(1 P’”ih§reéfh d\@f{]g@ JSAR %qu?tu%d pyrrolidinyl,

subst | tagb@dinyy, bl%eﬁﬂﬁlyprplp'@ziz@n}ﬂ%b%{drbh}cﬁﬂiﬁ gipect ed
fromthe group 10consisting of with one or nore

substituents selected fromthe group
29. The method of Claim 28, wherein:

the phenyl group represented by R' is optionally substituted with one
or more substituents selected from the group consisting of —OR3°, alkyl, and
-0-[CH;],-O-.

30. The method of Claim 29, wherein:

R* is an aryl group or a heteroaryl group, each of which
independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, cyano, nitro, alkyl, haloalkyl,
amino, alkylamino, dialkylamino, -OR’® °, -Ar® , -Vs-Ar , -V-ORSO,
-O(haloalkyl), -V4-O(haloalkyl), -O-V4-Ar’, -O-[CH;]p-O- and -[CH;]q-.

31. The method of Claim 30, wherein:

Arlisa phenyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, C1-C6 alkyl,
amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl
and C1-C6 haloalkyl; and

each R*® is independently
i) hydrogen;
i1) a phenyl group optionally substituted with one or more substituents

selected from the group consisting of halogen, C1-C6 alkyl, amino,

C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,

hydroxy, C1-C6 haloalkoxy, C1-Cé6 alkoxycarbonyl, C1-C6

alkylcarbonyl and C1-C6 haloalkyl; or
ii1) an C1-C10 alkyl group optionally substituted with one or more

substituents selected from the group consisting of halogen, amino,



consi sting of hal ogen, cyano, nitro, d-Cl0 al kyl,
d -C10 hal oal kyl, am no, d-Cl10 al kyl am no, d -C10

waele@bkydseim no, aryl, heteroaryl, aryl oxy, PCT/US2008/011450
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15

20

het eroaryl oxy, hydroxy, Cl1-10i4¢4 koxy, -0-[CH2],-0- or
-[CH2] g-. 15 52. The nethod of O aim51, wherein

-N(R2R3) is an unsubstituted pyrrolidinyl, azetidinyl,

pi peri di nyl,

pi per di O%?EB%WMMO e-CPERMS dninb, Of @spalkéey nitRE cyano,
phenyl gr ou@yﬂapwe@érﬁ@halbylkéw,l(‘sl 6@1alk@rxa¢arbonyl Cl -C6
substituted w th ne 20 stituents sel ected
fromthe gr%“ﬂd% %?étaf@gln?égﬁlﬁ%g faI kyl , and 54. The

met hod of Caim53, wherein Rl is a O - 06 al kyI group;

an optionally substituted phenyl group
opti onalheymethod of Claimd 1, wbﬁ@@yéﬂ(&l{dnswmhd@yl or N-
25heter %Xl)l joup. 55. The nethod of C aim 26,

wherei n A npound is represented by the foll ow ng
structural fornul a: V\D 2009/ 045503PCT/ US2008/ 011450 -

140 - O4 R IN(R2R3 or _a_pharmaceutically
ac3éept @Eheéngtgpq of & 1@&2 wheremmlsl 2 or 3.

34.  The method of Claim 33, wherein R* is a biaryl group optionally substituted
with one or more substituents selected from the group consisting of halogen,

cyano, amino, nitro, Ar’, alkyl, haloalkyl, alkoxy, hydroxy and haloalkoxy.

35.  The method of Claim 34, wherein the optionally substituted biaryl group is

~ C/‘
and

36. The method of Claim 33, wherein -(CHz)m-R4 is Hy

an optionally substituted biphenyl group.

wherein phenyl ring A is optionally substituted with one or more substituents
selected from the group consisting of halogen, cyano, amino, nitro, Ar,

alkyl, haloalkyl, alkoxy, hydroxy and haloalkoxy.

37. The method of Claim 26, wherein the compound is represented by a

structural formula selected from the group consisting of:



The method of C aim55, wherein -N(R2R3) is an
unsubstituted pyrrolidinyl, azetidinyl, piperidinyl,

weer@ensasiyyl or norpholinyl group. The net hod BPET/TE2081011450

10

15

56, wherein: the phenyl jgg oup represented by Rl
is optionally substituted with one or nore
substituents selected fromthe group consisting of
-0R3, al kylpy and -0-[CH] p-0-. The nethod of C aim 57,
wherein eadh of the aryl and the heteroaryl groups
represented by R4 _independently is optionally

substi t ut€d on re substituents sel ected
fromthe group| consis |n§nof hal ogen, cyano, nitro,

al kyl, hal oal kil , am no, al kyl am no, di al kyl am no,
-0R50, -Ar3, ™Nua-Ar3, -Vv-OR50, -O(haloalkyl),

- V4- 0( hal oal kyl -ObV -Ar3, -0-[CH2],-0- and
-[CH2L. -. The n# hod B Tram B8, mhereln Ar3
is a phenyl grgup optionally subgpjtuted with one or
nore substituents selected fromthe group consisting
of hal ogenoHd -C6 al kyl, am no, O -C6 al kyl am no,
d-Co6 dial ' d -C6 al koxy, nitro, cyano,

hydr oxy, al koxy, Cl1-C6 al koxycarbonyl, C1-C6
al kyl cagtbonyl ~anhd CInggrhal oal kyl ; and each R5 is

i ndependent!ly |} )hydrogen; WO

2009/ 045503Pq:|',4 US2008/ 011490 - 141 - ii) a phenyl
group optional Iy substitutgd with one or nore
substltuents sel ed fro he group consi sting of
hal ogen, I ky CHam no, “C6 al kylanmino, O-C6

dlalkylan1no Q] Co6 alkoxy, ni tr,o cyano hydroxy,

5a| E)G/I EOZMX%HHC%HY %em%k@ é‘{ﬁﬁl{;ﬂereo T | i ) an c - C10

al kyl group optionally substituted with one or nore
substituents sel ect ed fromthe group consi sting of
hal ogen, am no, l am no - C6 dlalkrlanlno

01866 aTh@daagfthothf Ekalmc%n erewychl@)? *) igpn gasybslieadayeplidinyl,

haI oal %Q&églaﬁlﬁ’%ﬂwn{yh?dp e??z %ﬁal mdg@%%%pyou e N?RZ %)

IS N—pyrrolldlnyl or N- norpholinyl. 1561. The net hod
0f39CI ai TheGficthothef €laimRA8, mderkinydr oxyphenyl or 3, 4-

et hyl ened ox&gé %Bgnhy? ré}/(lu'p represented by R' is optionally substituted with one
or more substituents selected from the group consisting of —OR*, alkyl, and
-O-[CH,],-O-.

40. The method of Claim 39, wherein R* is:

i) an aryl group or a heteroaryl group, each of which independently is
optionally substituted with one or more substituents selected from the
group consisting of halogen, cyano, nitro, alkyl, haloalkyl, amino,
alkylamino, dialkylamino, -OR*®, -Ar?, -V,-Ar®, -V-OR*,
-O(haloalkyl), -V4-O(haloalkyl), -0-V4-Ar’, -O-[CH;]p-O- and
-{CH;]q-; or



62. The method of Claim1l, wherein the conmpound is
sel ected fromthe group consisting of: 20 OH WO

WQO®90 48503 PCT/ US2008/ 011450 - 142 - OH OH PCET/LER08/011450
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or

41.

42.

43.

H =136 -

ii) an aliphatic group optionally substituted with one or more
substituents selected from the group consisting of halogen, cyano,
nitro, haloalkyl, amino, alkylamino, dialkylamino, -OR®, -Ar’,
-V4-Ar, -V-OR*®, -O(haloalkyl), -V,4-O(haloalkyl), -O-V4-Ar’,
-0-[CH:]y-O- and -[CH;]q-.

The method of Claim 40, wherein:

Aflisa phenyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, C1-C6 alkyl,
amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl
and C1-C6 haloalkyl; and

each R*® is independently
i) hydrogen;

ii) a phenyl group optionally substituted with one or more substituents
selected from the group consisting of halogen, C1-Cé6 alkyl, amino,

C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,

hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6

alkylcarbonyl and C1-C6 haloalkyl; or
i) an C1-C10 alkyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, amino,

C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,

hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6

alkylcarbonyl and C1-C6 haloalkyl.

The method of Claim 41, wherein -N(R’R?) is N-pyrrolidinyl or N-
morpholinyl.

The method of Claim 42, wherein R* is an optionally substituted alkyl group,
or an optionally substituted phenyl group.



or apharmaceutically acceptable salt thereo, wherein
each ring A 5independently is optionally substituted

WOWab/0eyse3 or nore substituents selected from tPET/JSmOP011450

10

15

20

consi sting of hal ogen, alkyl_gpd. al koxy. 63. The
met hod of Claim1l, wherein the polycystic kidney
di sease i s an autosomal dom nant pol ycystic ki dney

diggeas eppefethdD6r OBIRQAY, RherSlAR Ms 4-hyH6ERIBn1RE 3 4-
%yt ]I.l w’ﬁ’é’

compound i s represented e 10follo strucfural
f or mul a&thyGsedijoxgrl-phamiylr maceuti cal ly acceptable salt
t her eof .
45. The method of Claim 44, wherein R* is an unsubstituted alkyl group, or a
phenyl group optionally substituted with one or more substituents selected

from the group consisting of —OH, -OCH3; and —OC,Hs.

46.  The method of Claim 26, wherein the compound is represented by a

structural formula selected from the group consisting of:

H OH
R N(RZR?) R‘/K(\N(RZR:’)
HN HN

>\O—R4 >\N(R7R4)

(o] and o s

or a pharmaceutically acceptable salt thereof.

47. The method of Claim 46, wherein R* is an aryl group, a heteroaryl group, a
lower arylalkyl group or a lower heteroarylalkyl group, each of which
independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, alkyl, haloalkyl, AP , -ORSO,
-O(haloalkyl), -SR*®, -NO,_ -CN, -N(R*"),, -NR>'C(O)R*, -C(O)R*,
-C(0)OR*, -OC(O)R*, -C(O)N(R’"),, -V4-Ar, -V-OR*, -V4-O(haloalkyl),
-V4-SR®, -V4-NO, -V4-CN, -V4-N(R>'),, -V4-NR*' C(O)R*, -V,-C(O)R®,
-V4-COR™, -V4-OC(O)R%, -V4-C(O)N(R’"),-, -O-V4-Ar’, -O-Vs-N(R*'),,
-S-V4-Ar’, -S-Vs-N(R>",, -N(R*")-V4-Ar, -N(R>")-Vs-N(R?"),, -NR3'C(0)-
V4-NR®"),, -NR'C(0)-Vs-Ar’, -C(0)-V4-N(R"),, -C(0)-V4-Ar,
-C(0)0-V5-N(R*"),, -C(0)0-V4-Ar, -0-C(0)-Vs-N(R>"),, -O-C(0)-V4-Ar’,
-C(O)N(R*")-V5-N(R"),, -C(O)N(R’")-V4-Ar’, -O-[CH,],-O- and -[CH;]q-.
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48.  The method of Claim 47, wherein -N(R’R?) is an unsubstituted pyrrolidinyl,
azetidinyl, piperidinyl, piperazinyl or morpholinyl group.

49, The method of Claim 48, wherein:
the phenyl group represented by R' is optionally substituted with one
5 or more substituents selected from the group consisting of —OR™, alkyl, and
-0O-[CH;],-O-.

50.  The method of Claim 49, wherein R* is an optionally substituted aryl or an
optionally substituted heteroaryl group, each optionally substituted with one
10 or more substituents selected from the group consisting of halogen, cyano,
nitro, alkyl, haloalkyl, amino, alkylamino, dialkylamino, -OR? 0, -Ar ,
-V4-Ar, -V-OR, -O(haloalkyl), -V4-O(haloalkyl), -O-V4-Ar’,
-O-[CH;]-O- and -[CH,]q-.

15 Sl The method of Claim 26, wherein the compound is represented by a

structural formula selected from the group consisting of:

H
R! N(R2R3Y)

HN

>\ O (CH2k—R"
0 and
H
R? N(R2R?)
HN

%u—(CHm—R”
o

20 or a pharmaceutically acceptable salt thereof, wherein:

b
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53.

54.

55.
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kis1,2,3,4,5o0r6; and

R"Yis

i) -H, or

ii) an aryl group or a heteroaryl group, each independently
optionally substituted with one or more substituents selected from the
group consisting of halogen, alkyl, amino, alkylamino, dialkylamino,
alkoxy, nitro, cyano, hydroxy, haloalkoxy, and haloalkyl, or

iii) a C1-C6 alkyl group each optionally and independently
substituted with one or more substituents selected from the group
consisting of with one or more substituents selected from the group
consisting of halogen, cyano, nitro, C1-C10 alkyl, C1-C10 haloalkyl,
amino, C1-C10 alkylamino, C1-C10 dialkylamino, aryl, heteroaryl,
aryloxy, heteroaryloxy, hydroxy, C1-10 alkoxy, -O-[CH;],-O- or
'[CHZ]q'-

The method of Claim 51, wherein -N(R?R?) is an unsubstituted pyrrolidinyl,
azetidinyl, piperidinyl, piperazinyl or morpholinyl group.

The method of Claim 52, wherein:

the phenyl group represented by R'is optionally substituted with one
or more substituents selected from the group consisting of ~OR*’, alkyl, and
-0-[CH;],-O-.

The method of Claim 53, wherein R'° is a C1-C6 alkyl group; an optionally
substituted phenyl group; or an optionally substituted, monocyclic or bicyclic

heteroaryl group.

The method of Claim 26, wherein the compound is represented by the

following structural formula:
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57.

58.

59.
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OH

R N(RZR3)

HN

)=

0)
or a pharmaceutically acceptable salt thereof.

The method of Claim 55, wherein -N(R’R?) is an unsubstituted pyrrolidinyl,
azetidinyl, piperidinyl, piperazinyl or morpholinyl group.

The method of Claim 56, wherein: |

the phenyl group represented by R' is optionally substituted with one
or more substituents selected from the group consisting of —OR?, alkyl, and
-0-[CH;]p-O-.

The method of Claim 57, wherein each of the aryl and the heteroaryl groups
represented by R* independently is optionally substituted with one or more
substituents selected from the group consisting of halogen, cyano, nitro,
alkyl, haloalkyl, amino, alkylamino, dialkylamino, -OR’, -Ar’, -V,-Ar’,
-V-OR*’, -O(haloalkyl), -V4-O(haloalkyl), -O-V4-Ar®, -O-[CH,],-O- and
-[CHa]q-.

The method of Claim 58, wherein:

AP is a phenyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, C1-C6 alkyl,
amino, C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl
and C1-C6 haloalkyl; and

each R* is independently

i) hydrogen;
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it) a phenyl group optionally substituted with one or more substituents
selected from the group consisting of halogen, C1-C6 alkyl, amino,
C1-C6 alkylamino, C1-Cé6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl; or

ii)  an C1-C10 alkyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, amino,
C1-C6 alkylamino, C1-C6 dialkylamino, C1-C6 alkoxy, nitro, cyano,
hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6
alkylcarbonyl and C1-C6 haloalkyl.

The method of Claim 59, wherein -N(R*R?) is N-pyrrolidinyl or N-
morpholinyl.

The method of Claim 60, wherein R' is 4-hydroxyphenyl or 3,4-
ethylenedioxy-1-phenyl.

The method of Claim 1, wherein the compound is selected from the group

consisting of:

Eifj@

(CH)e s~ CH3



WO 2009/045503 PCT/US2008/011450
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OH
0
(0]
(CHy)g g~ CH5

OH
NQ
NH
HO ,
0]

(CHa)s g™ CHj3

OH

(CH) 7.6 CH3

HO

H

0

0 (CHz)15——0
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H
0]
N
(0]
(CH2)16
(0] , Or
OH
O
N
HN
o] )\
(0] NH—(CH2)1_5

or apharmaceutically acceptable salt thereo, wherein each ring A
5 independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, alkyl and alkoxy.
63.  The method of Claim 1, wherein the polycystic kidney disease is an
autosomal dominant polycystic kidney disease.
64.  The method of Claim 1, wherein the compound is represented by the

10 following structural formula:

OH

0 N
NH
0 _
0]

(CHp)g. —CH; ,ora

pharmaceutically acceptable salt thereof.



