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disease that occurs when a large number of cysts cause damage to these organs. For

example, polycystic kidney disease (PKD) is a disease characterized by the growth
of numerous cysts throughout the kidneys. The PKD cysts can slowly replace much
of the mass of the kidneys, reducing kidney function and leading to kidney failure.

15  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

20  (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

25  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.



SUMVARY OF THE | NVENTI ON Appl i cants have now di scovered that certain
ceram de derivatives can reduce cystic growh in an ani mal nodel for
pol ycyst i cWRI 4t 8B sease, as nmeasured by ki dney/ body wRGHTI20¢84H{450
and cyst volunme. Based upon this discovery, a nethod of 5treating
pol ycystic kidney disease with the ceram de derivatives is disclosed
her ei n. I n one enbodi ment, the invention is directed to a
met hod of treSUMMARY QEyRH{E BNKENREYNdi sease in a subject, conprising
adm nistering to the subject an effective anount of a conpound
represent ed by StrApplicants lave naw dis¢dvered@ivatRegain cpiamidridetigativeRgan wauee
pharmaceutical]y. accepta .sal t . v | :d.S..2 | ed
eiiearorngs stg A olelBuiRbisyaie ond)idell pppaty

or unsubstitu 1i"oup or a subs nsu
het eroaryl gr Ridpey/B&dy weighthhti@artdtgtiotoprad | Basgd apgn thisrdisoserpsd intthbé df

or unsubstjtuted, al kyl graqup. and R3 are each, i.ndependently.-H .a
SUbSt 1t ut efl oReAiREREDeH TR A RS G GBI (SR (RGtFIggpd heveir
unsubstituted aryl 5 RWhbodimdt, IPMYERtISheEdiesctddns Uhedthddtreating

het eroaryl group, or R2 and R3 taken together with the nitrogen atom

of N(R2R3) f opelyeystiaksidoey disease iy 2 Shbiash $OMpriting adipinisiringde fhe subject an
het er ocycli c E:lff%l:?iye _g%_églﬁt;blfa CSHMMIMQ%%d By(%gtgalq:)ormul'a;(l):

-(CRBR8) n-Q ;

oY
R N(R?RY)
HN
%x_m
10 0 M,

or a pharmaceutically acceptable salt thereof.
R! is a substituted or unsubstituted aryl group or a substituted or
unsubstituted heteroaryl group.
15 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(R’R?)
form a substituted or unsubstituted non-aromatic heterocyclic ring.
20 X is a covalent bond; —(CRSRe)m-; -(CRSRB)H-Q-; -O-; -8-; or -NR'~;
Q is -O-, -S-, -C(0)-, -C(8)-, -C(0)0-, -C(S)0-, -C(S)S-, -C(O)NRE-, -NR?-,
“NR3C(0)-, -NR*C(ONR?-, -OC(O)-, -SOs-, -SO-, -S(O)-, -SO:NRE-, or -NR3SO,-.
When X is -(CR*R®);, R? is a substituted or unsubstituted aliphatic group, or
substituted or unsubstituted aryl group, substituted or unsubstituted heteroaryl
25  group, -CN, -NCS, -NO; or a halogen.



Qis -0-, -S, -C(0)-, -C(S)-, -C(0)0-, -C(9O0, -C(S)S, -C(0)NR8-,
-NR8-, -NR8C(0)-, -NR8C(O)NR8-, -0C(0)-,-SO, -S(0)2-, -SO2NR8-, or
-NR8S02-. VRESHI+§83 - (CRBR8)"" R4 is a substituted or UWIUBSHIBOLHEY
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Also, included in the present invention is the use of ceramide derivatives
disclosed herein for treating polycystic kidney disease in a subject.

The present invention also includes the use of ceramide derivatives disclosed
herein for the manufacture of a medicament for treating a subject having polycystic

20  kidney 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

25  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

30 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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- (GRBRE) ' Qis-0-, %, 7B es)-, -C(0)0-, -C(8)0-, -C(S)S-, -C(OINR, -NR-,
-NR?C(0)-, -NR®C(O)NR?-, -0C(O)-, -SO;-, -SO-, -S(O)z-, -SO;NR*-, or
15  -NR¥SO,-. In a specific embodiment, Q is -O-, -S-, -C(Q)-, -C(S)-, -C(0)0-,
-C(8)0-, -C(S)S-, -C(O)NRa-, -NR]C(O)NR®-, or -OC(0)-. In yet another specific
embodiment, Q is -O-, -8-, -C(0)-, -C(5)-, -NR¥(CO)- or -C(O)NRE-. In yet

another specific embodiment, Q is -O-, -8-, -C(O)- or -C(8S)-. In yet another specific
embodiment, Q is -O- or -C{O)-.
20 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
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another specific embodiment, Rl'is o & whereris1,2,3 or 4,
preferably 1 or 2.
25 Suitable substituents for each of the aryl and heteroary groups represented by

R! include halogen, alkyl, haloalkyl, Ar', -OR*, -O(haloalkyl), -SR*, -NO,, -CN,
ZNCS, -NR?"),, -NR}'C(0)RY, -NR*' C(O)OR®, -NR*HCONR),, -C(O)R™,
-C(S)R®, -C(0)OR™, -OC(O)R™, -C(O)N(R?"),, -S(0)R%, -SO:N(R*')2, -S(O)R*,
-SO3R¥, -NR¥SO,N(R),, -NR¥'SO,R? | -V-Ar!, -V,-OR, -V,-O(haloalkyl),



Qis -0-, -S, -C(0)-, -C(S)-, -C(0)0-, -C(9O0, -C(S)S, -C(0)NR8-,
-NR8-, -NR8C(0)-, -NR8C(O)NR8-, -0C(0)-, -S&3-, -SO, -95(0)2-,
- SC2NR8-, WO NWHWMNREE02-. I n a specific enbodi nent, Q i PCIPIS200881145¢
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-VO-002R30, - Yo 398%23/ -Ar', “O-[CH;],-O-, -S-[CH;],-S-, or -[CH],- . Certain specific
substituents for each of the aryl and heteroary groups represented by R! include
halogen, cyano, nitro, alkyl, haloalkyl, -OR, -SR*, -N(R*"),, Ar', -V,-OR*,

Ve NRMY,, -Ve-Ar!, -0-V-Ar!, -0-V-NR?"),, -8-V-Ar', -8-V-N(ER?),,

15 NERM)-V-Ar', -NER*")-Vi-NR"), -0-[CH,),-0-, -S-[CH;),-S-, or -[CHy),-.
Alternatively, certain specific substituents for each of the aryl and heteroary groups
represented by R' include halogen, cyano, nitro, alkyl, haloalkyl, alkylamino,
diatkylamino, aryl, aryloxy, -OH, alkoxy, -O-[CH;],-O-, and -[CH;]q-.
Alternatively, certain specific substituents for each of the aryl and heteroary groups

20  represented by R! include —OR* (e.g., -OH, -OCHj, -OC,Hs), altkyl, (e.g., C1-C6
alkyl), or -O-[CH3},-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 NRR?)

25  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,

30 -N(R2R3) is an unsubstituted pyrrolidinyl, azetidinyl, piperidinyl, piperazinyl or
morpholinyl group, preferably an unsubstituted pyrrolidinyl group.
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“piperid nyI Epesrrggrlesne}/)led%y R? and R?, and for the non-aromatic heterocyclic ring
represented by N(R’R?) each independently include halogen, C1-C10 alkyl, C1-C10

20  haloalkyl, -O(C1-C10 alkyl), -O{phenyl), -O(C1-C10 haloalkyl), -S(C1-C10 alkyl),
-S(phenyl), -S(C1-C10 haloalkyl), -NO,, -CN, -NH(C1-C10 alkyl), -N(C1-C10
alkyl),, -NH(C1-C10 haloalkyl), -N(C1-C10 haloalkyl),, -NH(pheny), -N(phenyl),,
-C(0)(C1-C10 alkyl), -C(O)}(C1-C10 haloalkyl), -C(O)(phenyl), -C(S)(C1-C10
alkyl), -C(S)(C1-C10 haloalkyl), -C(8)(phenyl), -C(O)YO(C1-C10 alkyl),

25  -C(0)O(C1-C10 haloalkyl), -C(0G)O(phenyl), phenyl, -V-phenyl, -V;-O-phenyl,
-V,-O(C1-C10 alkyl), -V,-O(C1-C10 haloalkyl), -V,-S-phenyl, -V2-S(C1-C10
alkyl), -V,-S(CI1-C10 haloalkyl), -V3-NO,, -V3-CN, -V,-NH(C1-C10 alkyl),
-V2-N(C1-C10 alkyl),, -Vo-NH(C1-C10 haloalkyl), -V,-N(C1-C10 haloalkyl),,
-V2-NH(phenyl), -V,-N(phenyl); -V2--C(O)(C1-C10 alkyl), -V,-C(O}(CI-C10

30 haloalkyl), -V2--C(O)(phenyl), -V2-C(S)(C1-C10 atkyl), -V>-C(S)(C1-C10
haloalkyl), -V,-C(S)(phenyl), -V2-C(O)O(C1-C10 alkyl), -V,-C(O)O(C1-C10
haloalkyl), -V;-C{0)O(phenyl), -V2-OC(0)(C1-C10 alkyl), -V,-OC(O)(C1-C10



nor phol i nyl group, preferably an unsubstituted pyrrolidinyl group.
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al i phatic, aryl het eroaryl groups represented by R2 and R3, and

for the non- alevhstitutednsylareny ef substituied or epyubstinied hetsparyd m) each

R e St R A ML LN R
al kyl), S( phwsyhsiitutedSryl@raup, 6r substityted oa ikspbjtjtutediiteroagiigrouH( C1 - C 1

0 al kyl -N(C1 ! . - J - . . -C10
naronlivoz. N i Agpdittentiimbi i ap FAReRY SHdif¥eA qiphiic erbun 2
-C10 haISOalsiWH 3s an-dp{iondl lytsebstithted al&yIProGp. IIn-oﬁé@sp&bﬂqﬂthls specifis) (C |
-Cl10 haloallc 0)o(C
1001 S pal b ntbiment Sk ER s ttieh lihatic a{pa, ot thd pstigmation
V2-0(C 1-Cl Quedtiutkq alkylModl, S abycl{el Onlaghgak iﬁc emb\éarr&x@hényhn alkyl
-V2-S(C 1-C1 0 al kyl), . -Vz- S(Cl -C10 haloa C) -\/2- NO2 -V2- CN,
_V2- NH( C1- C EerPa| IR pnother more gpecific @@d@n%ntk%@a T2ENTS groupsrh asa

hal oal kyl
' ?/ZOﬁ( pKealyl )d@@}‘vg_S £|C9 & é—l (palf'ﬁ é?ﬁ.{ﬁYnlar?eyasgéégof‘{Héﬁhﬁ&)é c,ﬁemﬁc

30hal oal Ryl ) embedimen, or;e(qahsérgymyp inclygling(thy C6ICT, €505 ont calOd9 ajkyl group, i
-V2-C(S) (CL - Gg .

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
25  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? is an
optionally substituted aryl or an optionally substituted heteroaryl group. In a more
30  specific embodiment, the aryl, the heteroaryl, the lower arylalkyl and the lower
heteroaryl groups represented by R* are selected from the group consisting oft



hal oal kyl ), -V2-C(S)(phenyl), -V2-C(0)0(C 1 -C 1 0 alkyl),
-V2-C(0)0(C 1 -C10 hal oal kyl ), -V2-C(0)0(phenyl), -V2- %0 Cl-C
al kyl ), -v‘f-oo?é?)d}‘(’ﬁi-cm WO 2009/ 045503PCT/ US2008/ 01145¢Y 9"8’"”
hal oal I cyl ), -V2-0C(0)(phenyl), -0-V2-ph&nyl and -S-V2-phenyl.
Alternatively, certain specific substituents for the aliphatic, aryl
and heteroaryl groups represented by R2 and R3, and for the
non-aromati c heterocy ring represe d by N(R2
i ndependently includg hal ogen— agkwl ,

hydroxy, C -05 5&l%oxy y,gn ro, (%/;m gl.fOS al(ﬁégyta
al kyl carbonyl, d -05 al koxy, amn Cl-05 allcy
di al kyl am no. Wen X is -(02312 6)"" R4 is a substlt yted or
unsubstituted ali pha;tli«c roup, or s ({tuted or stltut ed aryl
group, substitutged,, ums bSt‘I"KQHz)E‘dT]‘hEt oat-ytEHg -NCS, - N2
or a hal ogen, or alt ' ively whemX_i/s other th 0 (CR5R6) n, R4
is a substituted or unsubs’ti tuted aliphatic group, slubstl t ut ed or

unsubstituted aryl group, or substitutged or unsubs ut.etket er oaryl
group. Specifically, rf:;ijj; a substi E té\d Hasg;b% t"UI phatic
[ subs t| ed or
group. InWN e(;lflc enbod ren 4 is an

group, substitut€txon UAspbsTT e N group,

unsubstituted het er o

optionally substituted aliphatic group, 15such as an optlonally

substituted al kyl greg Yo, aspect of is specifi odi nent

the optional | y—sihgtituted aki phati cc%{_p cJ—udqcng(—tTh%ti onal |y

substituted al kyl grayp, lic e specifi &-LT odi nent
ic enbodinent,° R4 is a

or ClO alkyl group. In

R4 is an al kyl group.
C6- C18 al kyl group, such a CG C7, (8,
one aspect of theae . e al kyl group,
i ncl udi ng the 06 M- CRor| G-O-@hfyh—oro ’Sé acyclic. In
anot her specific enb(%h ' R4 1s an option bstituted aryl, an
optional | Yo substituted het eroar ¥l group, or¥an Optfll onal Iy substituted
al kyl group. In yet a er ecific enbodigrent, R4 is an_ optionally

substituted phenyl | (N\ ( \

—(CH—7— T U CHy)y V N CH— ™ W N
| / —(CH—~ || ——(CHy \/
= \
——(CHY \ X| v ——(CHY , Z/ Zl/
/
T X x \N
.__{CHZ)X—I—- 72 Z3 _(CHz)x_l_ Z4 5
N N

wherein each of rings A-Z5 is optionally and independently substituted; and each x
10  is independently 0 or 1, specifically x is 0. Even more preferably, R*isan
>
_(CHZ):‘_‘ A

P

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 optionaily

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



25group or an optionally substituted al kyl group, such as d -Cl10
al kyl group, or C6- CS al kyl group. In yet another specific.
embodi nent WORAVYE55H aryl group, a heteroaryl group, a PCAHSE008/011450
aryl al kyl group or a |ower heteroaryl al k§t group, or alterantively,
R4 is an optionally substituted aryl or an optionally substituted
het eroaryl group. In a nore 30specific enbodinent, the aryl, the
het eroaryl, ttaeiabloW&! ofBiriicihdal/Foramth (I} tbraughve(CHi4-at aprmjig epriwnd rings

represented b re.selected. from.t.he. group consisti fine VO
000/ 048503 PASHBEE <GP etorcgh BRALIG nif BHP aOBS, BhrcRinBe R
rings A-Z5 is optionally and i ndependent]y substituted; and each x
10i s independently 0 or—l-cepegsfi c@ Is 0. Even nore preferably,
R4 is an optionally subst i t ut edgr dulp ernatively, R4 is an
optional |y subgsdeidntddas phenyl grsolip. A enqitahd thed B is Bdadhsd &/ vagiadle "X"
group or a heteroaryl group, each indepenently optionally substituted
with Ar3, sudhroagh githeraRgd a5risgi-optional |y substituted with Ar3. It

I's noted tshat, as &k ANt T 1G5H & EB a6 D8h Aehafe ha
2009/ 045503PCT/ US2008/ 011450 - 9 - alfgHic, ey e hterol)

groups represented by R*, including the alkyl group, the arylalkyl, the

heteroarylalkyl group and rings A-Z5, include halogen, alkyl, haloalkyl, Ar’,
Ar-AP, -OR, -O(haloalkyl), -SR*®, -NO,, -CN, -NCS, -N(R*"),, -NR*'C(O)R*,
-NR*'C(OYOR™, -N(R*HC(O)NR?®),, -C(OR, -C(SR®, -C(OYORY, -OC(O)R’’,

10 -C(OIN(R>),, -S(0)2R*?, -SON(R> ), -S(O)R?, -SO3R*2, -NR*!'SO,N(RY),,
NR*'SO,R* | -V4-Ar, -V-OR®, -V,-O(haloalkyl), -V4-SR*, -V4-NO, -V,-CN,
“V4-NR>Y,, -V,-NRYCOIRY, -V4-NR?!CO,R*, -V4-NR>YC(ONR,,
V4-C(ORY, | -V4-C(S)R, -V,4-COR¥, -V,-OC(O)R, -V,-C(O)N(R)s-,
“V4-S(0)R%, -V4-SONRY),, -V4-S(0)R*, -V4-S0:R%, -V4-NR*'SO,NR),,

15  -V4&NRYSOR%, -0-V,4-Ar, -O-V5-N(R*),, -§-V4-Ar’, -S-Vs-N(R*));,
NER*H-V&-AR, -NER-V-NR®"),, -NR*C(0)-V4-NR),, -NR*!'C(0)-V4-Ar,
~C(0)-V4-N(R®Y,, -C(0)-V4-Ar’, -C(S)-V4-N(R®"),, -C(8)-V4-Ar’,
-C(0)O-V5-N(R*"),, -C(0)O-V4Ar, -0-C(0)-Vs-N(R>"),, -0-C(0)-V4-Ar’,
-COIN(R*H-V5-N(R*)),, -C(OIN(R*))-V4-Ar’, -8(0)2-V4-N(R>')s, -S(0)2-V4-Ar’,

20 -SON(R™)-Vs-N(R®Y,, -SO:NR?)-V4-Ar, -S(0)-V4-NR?),, -S(0)-V4-Ar,
-8(0)2-0-Vs-NR?"),, -5(0)-0-V4-Ar’, -NR¥'S0,-V4-N(R’"),, -NR*'S0,-V4-Ar,
-O-[CH,}y-0-, -8-[CH3]p-S-, and -[CH;]4- . 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,

25  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*"), -Vs-Ar®, -V-OR®®, -V,4-O(haloalkyl), -V4-SR, -V4-NO,,
-V4-CN, -V4NR),, -V4-NRIC(ORY, -V,4-C(O)R?, -V,4-CO;RY, -V,-OC(O)R™,
“V4-C(OINR®)o-, -0-V4-Ar?, -0-V5-N(R*"),, -S-V4-Ar, -8-V5-N(R>"),,

30 -NER™)-Ve-Ar, NR™-Vs-NR ), -NR*'C(0)-V4-NR?'),, -NR*'C(0)-V,-Ar,



variable "X' of Structural Fornula (1) through -(CH2)- at any ring
car bon of which is not at a position bridgi A

gr oups. Fo{r}V e@g?}’“ﬁ“é? -(CH2) x nmeans that R4 is attac% ‘%"Rﬁi"a"}r{ﬁa‘br e
"X" through either ri ng J or ring K. 5Suift-abl e substituents for each
of the aliphatic, the aryl and the het eroaryl groups represent ed by

R4, | udi ng t he. al k | Kyl | al kyl
o ot S B e N
- - a -

. -NR5I C(O)ORS . N h5¥$§b N B@ﬁ?{ )N%( R?ﬁ - C( 0) OR50,
-0C(0) R50 ()R&i %@H)]R—IQ‘;ZHEI ¢ Rgit}ematlv@( ggrp@zspecrﬁc

: \8/235(5ﬁa| O[o\II:QISCy B %ﬂﬁ&? PR ﬁ%%zgw%%l%ﬂ t'%\/?( ]%?‘5’3"’1 groups

- V4- NR51C(50) RSﬁ}esentéd -H\AS', [BCRAGR, the MiyINr&T, YHE(0Y IbkRbdoRp, the heteroarylalkyl

VA Q(S) R0, v OCPRS0, R50
- VA4- §§o§ 2R52, g“’"k? rﬁsﬁfz‘ngc{lﬁ@%‘w}‘@fﬂ 3%‘%@&“‘3" C1-C10
- V4- NR5130214{aB'§ﬂk)y2 a:rfiﬁb/ (0 2541 @éll:yl\dmliﬁé VRV dialftytamind) 10R>, A152V,-Ar,
A3, - 23 V5. éR 1)2, gfr V- Ar 3 -NERSy) V5-N(R5 52,
_NR5 | C(0)- vX QBRs @51 1\@1@1@1@)‘)’\7&4— G1-Clghgloaliorh =,
0) - V4- Ar 3, ke
g((og eV "'Ad I—ongf anst ﬁ?‘%ﬂ & Al veY%ce%fa%l ?&emﬁcgﬁgs)tﬁ)ue\{é Dk &2h b2ihe
- C(0) N( R3D) - \@phr(tREgrgna:, theqrpl)and mlml)etev rours(reprzsemdm(yﬁs 1)@ludmg the

5002,V o 3 SRR 3 oo SR S ) 5, et

- S( 0) 2- 0- V4- AtaBgen,NRaAGARF0YC1 N Rballyl 2C1-OURSABaKy!, Yerus C1-C10 alkylammo

T lcreares canty oL RS o RALAS SBASHL bigTBRbh Rt AL pocT

represent ed hyk —0 [@nglmgr toeL,pl. kaltergatoue B, cetthin s@ér}dﬁabllﬂ)shuﬁﬁ@lﬁﬁ'
t he heteroaryl al %/ grau nd rings, A-Z5, 4
15 “each of the ahpha ic group, the ary] 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, AI3, C1-C6 alkyl, C1-C6 haloalkyl, Ci-
C6 alkoxy, hydroxy and C1-C6 haloalkoxy. Alternatively certain specific
substituents each of the aliphatic group, the aryl and the heteroaryl groups

20  represented by R* including the alkyl group, the arylalkyl group, the heteroarylalkyl
group and rings A-Z5, include -OH, -OCHj, -OC,Hs and -O-[CH;],-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

25  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 RS are each independently —H, -OH or a halogen.
Even more specifically, R® and R® are each independently —H.

30 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



25i ncl ude hal ogen, C-C10 alkyl, d-C 1 0O haloal kyl, Ar3, AP-A?,
-OR', O(haloalkyl), -SR50, -NO2, -CN, -N(R51)2, -NR5lIC((0)R50,

- C(0) R50, WOQROYOREO3 0C(0) R50, - C(0) N(R51)2, -174- Ar 3,PCILSERSO11450
-V4-0(hal oal kyl ), -V4-SR50, -1/4-NO2, M4--CN, -V4-N(R51)2,

-V4- NR51C(0) R50, - V4- C(0) R50, - V4- CO2R50, - V4- 0C(0) R50,

V4- C(0) N( R552-, - 0- V5- N(R51) 2, - S-V5-N(R5 52, 30 - N(R5!) - V4- Ar 3,

- N( R51') - V5- N(REroge, atorheb-NR ‘B @yrnV/é sudshitufed or ubiibstituel Qpn-Wbrilc, WO
2009/ 045503PCT/ US2008/ 011450 - 10 - c%g 2VA- N(RB1) 2.7 - O(Q) - V4- Ar 3,
- C( 0) 0- V5- N( Ristsracycliggioypp. {jysompesspecifip e Im%t-SN(ﬂﬂS?f%,an

-0-C(0) - V4- Ar i%depgﬁé?ﬁclﬂ(ziﬁ-ﬂ;)an\d%i&l(aﬂ? Shtsstitutdd Dbtk dop/dk- s optionally

-0-[CH2], .-0- anc ternatively certain specifjc .
substit uent s Substitutsd phesw] greup-aln sortspecifie empodimpats.aagh ok andife

S G
hal ogen, cyarsubstitited phengl groif bl Kipdr, sp@ificGIObdwihents,leath offiand R’Cl - C10
0 hal oal 1 oyl y el Ay AErSs ol mropohil o e Pyttt
and- [ CH2] 1-. sbbituena, inchldingCspedific expsies, fdrchesdliphitid, trnirfl ahdtheeach of
by i) o S o S S o S BLSRELE
het er oar yigal kabbv&fop Wi IR T, | Iy@npes%T suitdbld sh8&ithahOBe the oM ARImatii t 1 O,
C1l-C10 alkyl, C1I_-C10 hal oal k am no, C-C10 al kél amno, Cl-dO

di al kyl ami no,hetareqycligigroup tﬁﬁﬁgﬁpl}te%{afy %R ipduder balpgano; =hyd¥HEl6
Scé-e glo f ?L kgﬁ%’sat“f’&j gﬂﬂgd ?1139; CPIC6 A hydfdy EE N6l &Y, [B8E I Bhib, (C1-C6
alkoxy)carbonyl, (C1-C6 alkyl)carbonyl, C1-C6 haloalkoxy, amino, (C1-C6
alkyl)amino and (C1-C6 dialkyl)amino. Certain specific substituents for the non-
15  aromatic heterocyclic group represented by -NR'R* include halogen, 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-Cé6 alkyl)amino and (C1-C6
dialkyl)amino.
nis1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14 or 15. Specifically, nis 1, 2, 3,
20 4,5,6,7,8,90r 10. Alternatively,nis 1,2, 3,4, 5 or 6. Altemnatively,nis5, 6, 7,
8,9 or 10. Alternatively, nis 1,2, 3 or 4. Alternatively,nis 2, 3, 4 or 5.
" mis1,2,3,4,o0r5, specifically 1, 2, 3 or 4.
Each p is independently 1, 2, 3 or 4, specifically I or 2.
Each q is independently 3, 4, 5 or 6, specifically 3 or 4.
25 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
30  alkylene group.
Each V; is independently a C1-C4 alkylene group.



15 each of the aliphatic group, the aryl and the heteroaryl groups

represented by R4, including the alkyl group, the aryl al -
t he heter o¥ ﬂ/z%%ﬂ/%fl" group and rings A-Z5, include hal ng(ﬁymsgg(gﬁ%ﬂan

amno, nitro, Al, CIl -C6 alkyl, Cl-C6 hal2oal kyl, Cl-C6 al koxy,
hydr oxy and Cl - CG hal oal koxy. Al ternatively certai n specific
substituents each of the aliphatic group, the aryl and the het eroaryl

groups 20r epr esentiaghi¥s irindepandpnibyi aigl-CHe abiwylepe egpupuipeciinglig G1-4%kyi
group, t he he&lﬁ‘ﬂg‘%%%ﬁﬂ kyl group and rings A-Z5, include -01-1,

- OCH3, -0C2H5 ,.-0-. Specifically, when R4 is an
optionally substi tEEtohdlsphmdyﬂaendémgz al(C2-611 0 labiybene gromipospetificaliypa C26A

substituents ci; lr| n%q,f\ is at the para position. R5 and R6 are each
i ndependent | Y 2L &PP-_ SH a hal ogen, a substituted or

25unsubstig uted | oeh At lsa%)ardoBsip ora hetebsHry itgid1gg eguh ofvehidisibdépehémhtly
i or supstituted or unsubst

| ower al kylthjio gro r
al i phat i cygr dltﬁﬁpg‘gﬁﬁglsflb%l&ltﬂ/w“hﬁn%?fd“% substiegtsise eﬁ‘&éﬁf@ﬁb‘gﬁgf‘\}lp H;

-0+, a hal Oge&ns@flnﬁoﬂlﬁwn%m%l% 218NRHKing! didkyIf@D alkR¥, Riitro, cyano,
specifically, R6 ar eeach’ i ndependentl - |—|y -OH or a hal ogen.

Even nore spelwdm)@fah#lyalkm fmddlamlka} e%@élﬁcﬁmﬂdé’ﬁeﬁ@émlﬁmqﬂ orgde

Rs and Rs |nd glﬂlq%

aliphatic gr o g;ﬁé}t fﬁs/‘atﬂ?l e%déﬁfﬁﬁg Eé‘?bt“ §ﬂ¥ Qﬁdb Sary r%ﬁﬁ[g(g?mgc
substitutsd osubstltsmhssﬂlectﬂdefd)mdie@rmaxqohmgmrcgqf hamgee,r(EﬂaCIS\adey anmi, §1d
R4 taken toge th 9/ 0455 [ LI 2008/01

ni trogen aton{:g pli ﬁlﬁ‘? o?ﬁ;fql??ﬂﬁ??%atgé x%ﬁléﬂ(bscfﬂo c?foxy’ cics
non- aromati ¢ m@aelmxcyychcﬁ QKA Parbdiiyl, ONES AN aftionykamidatii-a6 htlealkglach
of R7 and Rs jndepen n optiqnal |y supst ed ali hatl C

group or an reowswgya L"ul@ét?P@P‘é‘&’?&?élﬁfpt‘&?%ﬁ“bﬁtﬁmg%ﬂ’ﬁhQB"e‘Eﬁ‘P

enbodi ment s, gachtuits Blectdithdi ! AAGRIACN MHaﬁageh' Cﬁ@6@ﬂ&yl QRdhd, m-
substituted al kyllrlmgm up or _an optionally substituted phenyl group

ot her spekifiGéa inf ki1sCo dialkylagfin®R L [5G0 atkogy, inifaw su#Pe RYJroxy,. £1 ¢45 or
a C-C6 al kyly gre ETWAIkd?{chB ,'c 56% \&fbo gl a?fd'élaélsﬁaloalkl

substituents, 1nc specific e arrp es or t aliphatic, t

aryl and the heter%hy{rzg;r@@}d gr@mcemtee@rﬂg@annuthasmham ZRBIP, S each
i ndependent |y are as .des ed 10 a v, e R4, s of
sui tabl e subs?ﬁa‘?’lﬂglf\{”ge?e&?e?tﬁ' S ﬁBtﬁongr In% de‘?lg}g% %rlnllR%re s&éﬁﬂ@h&
represent ed bgelechiddRén th&c@mﬂmdnabﬁmeof,haka@m €3- C@m@n,macahmmyl Cl-C6

al kyl, Cl-C6 hal oal drox Cl - C6. al.koxy, C

al koxy) catbhon ro’tyC@(%G g?é Cla'@? a@%’xﬁ‘éﬁr% ﬂeoélyeg Wﬁ?&rjbon
(C1-C6 al kyl )@momaam%é&lm@ﬁo Ct':labbhiik)yﬁﬁﬂlﬂ@anc@Imdialﬁjﬂ%hfd c
substituents for the nop- 15 aromatic heterocyclic group represgy&le I

by - NR7R4 incl ude W(ﬁferﬁ m@qps@@nﬁy Ry pryl gyovper f Aetsedand gfouPnsAgh 8
o A O o iy it o
(Cl1l- C6 di al kyagrawp. con51stmg of halogen, alkyl, amino, alkylamino, dialkylamino, alkoxy,

25  nitro, cyano, hydroxy, haloalkoxy and haloalkyl. 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 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,

30  amino, C1-C10 alkylamino and C1-C10 dialkylamino. Even more specifically, each
AP is independently an aryl group or a heteroaryl group, each of which

independently is optionally substituted with one or more substituents selected from



nis 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 or 15.
Specifically, nis 1, 2, 3, 204, 5, 6, 7, 8 9 or 10. Alternatively,
nis 1, 2,WQ2000450r 6. Alternatively, nis 5, 6, 7, SCTHISZHSHPA
Alternatively, nis 1, 2, 3 or 4. Alterndt-ively, rt is 2, 3, 4 or 5.
mis 1, 2, 3, 4, or 5 specifically 1, 2, 3 or 4. Each p is
|ndependently I, 2, 3 or 4, specifically 1 or 2. Each q is

i ndependent | ythGgroup 06nsmtm§ of bgegdr, Cde(M qlk}S Gt- C4haEEE<alhlhlyél‘0xVSC1 -C4

| ndependent |y, fntr fan 01582%1 Bc y c?rcﬁalkﬁ@arﬁox% '
% Speci E I]:"achCVo S

|ndependently
i ndependent | yhaaoamoxy,ahﬁlne,ldmbolaﬁcygamnu@amstpmfdnamﬁhmma -C4 al kyl ene

: V. t| C2-Cl10 al k
dheci i cally Co- bR Wy insfaereatn) TeberdyD) feanhgepe AR REF T O - o4
al [ yI ene sor G, i AYAMIOHBERARGTA USRARRUIIAASRured 12 trone ormorEa!
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alkylcarbonyl. Specifically, 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, C1-C6 alkyl,
amino, C1-C6 alkylamino, C1-Cé dialkylamino, C1-Cé6 alkoxy, nitro, cyano,

15  hydroxy, C1-C6 haloalkoxy, C1-Cé6 alkoxycarbonyl, C1-C6 alkylcarbonyl and C1-
C6 haloalkyl; or iii) a C1-C10 aikyl group optionally substituted with one or more
substituents selected from the group consisting of halogen, amino, C1-Cé6
alkylamino, C1-C1 dialkylamino, C1-Cé alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbonyl and C1-C6 alkylcarbonyl. More specifically,

20  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 iii) a C1-C10 alkyl group optionally substituted with one or more

25  substituents selected from the group consisting of halogen, amino, C1-C6
alkylamino, C1-C1 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbony! and C1-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. Ina

30  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*"Y, include halogen, =0, =S,



group, each of which independently is optionally substituted with one
or nore 10 substituents selected fromthe group consistj| of B}
hal ogen, dv-oég")éq”iw{’, am no, C C6 al kyl am no, Cl-C6 di aﬁ)%%fﬁsﬁ]&hu
Cl-C6 al koxy, nitro, cyano, hydroxy, Cl-1@ hal oal koxy, Cl-C6

al koxycar bonyl, Cl1-C6 al kyl carbonyl and Cl1-C6 hal oal kyl. More

specifically, Arl is a phenyl group optionally substituted with one
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substituted m%k#%ﬁ‘é’%?%@“%&%ﬁﬁ%ﬁ?fg oe?%@r%% hiafogﬁﬁ%f%e groﬁp
consi sting of alketyea®dnyl GlkyledtBhyd b halodlkyl; &%) ahatkydblony bptidnatly oxy,

Cl - C10 al koxy, .nitrq, .cyano, Cl -%10 al k?%é/c r#ongd, d -C10. .
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consi sting of .\iah agaRxy a0 08 hafalidok AE €6 alkoxycarbonyl and C1-C6
alkylcarbonyl. More specifically, each R* is independently i) a phenyl group
25  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 and C1-C6 haloalkyl; or ii)
a C1-C10 alky] group optionally substituted with one or more substituents selected
from the group consisting of halogen, amino, C1-C6 alkylamino, C1-Cl1
30 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-Cé haloalkoxy, C1-C6
alkoxycarbonyl and C1-C6 alkylcarbonyl.
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i ndependentP0990450&r ogen; ii) an aryl group or a het eP63FROGOBUH!
each of which independently is optionallys.substituted with one or
nore substituents selected fromthe group consisting of hal ogen,

Cl -CO al kyl, am no, Cl-C6 al kyl am no, O -C6 dial kyl am no, Cl-C6

al koxy, nitro, cydiwh Ri‘slsmpmdpnﬂﬂ)h@&ogai cnah:kmyygroq: oCﬁheteroaryl

al koxycar bonyl ar bon hal
a0 ol Ryt G T AT QiR P PRI ERRRUS S dpBhaly subsitued
substituents gk 66 &tdndre QBsHARNE sSNeEted BOMIthS £rdGp BnsiahgBFRalogA] 0DC6

Cl-C6 al kylam no, Cl-Cl dial kyl am no, Cl1-C6 al koxy, nitro, cyano,

hydroxy, O - GBkief bﬁk@l@ylkyblhy@@xw %529 AR Ao, ghienacCl &P
al kyl car b%nylalkd\%hzﬂbérpf?%lf -cgald Ycaﬂ%gl fﬁﬁaléa?kdx dﬁﬁﬁledéﬂﬁﬁ%ll&y)ammo
a en

hydrogen; 'ii) groupotlona tituted wth one or nore
substituents asﬁl@c@édxaiky&mmm,eargn)mﬁl@dﬁsll@'l gmogp optidrallp gestitugid with

al kyl , am no, i al k | am no

nitro, cyano, °’ﬁf&P€§?5“%m€€s f%?cgeaq %ﬁ& pc%mgllls thl Qggn&#l eﬁ:

al kyl calr lbonylhawmdcyI;Ihydro@_ﬁj (P]Bebﬁaill&mh/, nif@6, dyang, C4- &Ealﬁ&ﬂrcaiﬂoyjrl gﬂéﬂﬂfo
optionally substituted wi one. or nore |tuents ted from
the group cor?glrﬁ?ﬁrwygﬂlhéﬁ BRleRkORmAR, & C@%« W}“&rﬁ’

di al kyl anfigno, giftky1&im@. koxy, nitro, cyano, hydroxy, CI - CO hal oaI koxy,

Cl - C6 al koxycar bor}Ey and Cl-C6 al kyl gar bonyl . 3)@1 s
i ndependent |y R30, ach R} Redependsypias By » <GB RS%QZRorOLﬂ(% ore &2

together is g e?nl%ée?%"l ééb%igfﬁﬁélhﬁ Ho&ifly 99 %Hﬁixb&gﬁﬁk?&l&fﬁ%&d OIna

group. In a 30spec eac o 1N endent
“N(R31)2 is apeafit eohedimgnts edshtR mdepbndgnlyas Bitnor ﬁ\l'}Pel)enscmmlpnally

group. Suitabl g t@{gﬁ%gﬂ: a§c§39t{ewtcpslcgrg& 2 SR Ex il U Ginkdhisd " OUP

represent ed b cla
20091045563 P(Iﬁélhlﬁﬁ@ Q&/cﬁiblé&alplmjzéubstlmh(sﬁbf tié nahlaydmatic@eteGicyalik griopp

Cl - C6 hal oal k r,ox ko t an

al koxy) car bo Pr e(‘ég ﬁﬁ%lﬁ%%%ﬁ%‘“ e(‘%f Wﬁ\{"S akodéﬂ?l hg}%f?%‘:hc
(C1-C6 al kyl )%a g@,t&d@y_q;@(}@l al kyDami no. Certain speC| fic
substituents tor t -aromati c heter ocycl ic group Epr esent ed

-N(R31) 2 include rﬁgp%&eﬂndmend%lygﬁ])@pry ejoup epa hﬁtF grouppspgh 8§(§/
d-C6 al koxy, nprﬁ@h}l é‘i’ou&é’&ﬁ%f whidh iffeRhdeay lﬁ%ﬁlgﬁ‘eﬂw s:ub£tﬁ%1{eg;§nth one or

al I cyl)carbo hal oal koxy, "am no; )am no and
(Cl-C6 diZ8l kyh9ramlb$@tuents selectE@ﬁhnRhegroms cm&@p&nﬂb&iogep ) -Gorallgely £1-

group or a h
optionally sﬁ%‘ﬁﬁ%%lé’c}%{) bnal ya]g%%mﬁ tU?yaggQPngggggk%ﬁa&qbg%F eI -6
substi t uent s dlgllechongl, 1’01(—)@6 h#lealgoxon pmiren €1 16 allgylarhineand §4rC6 al kyl |
am no, al kyl api paq, dlaIK 0X ni.tr n hydr oxy,
ol oal koxy. dBReimopariC Ly Rkt B pPionh i sisERR THEHR ymorg
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25  hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl,

C1-C6 haloalkoxy, amino, C1-C6 alkylamino and C1-Cé dialkylamino.

Each R*® independently is i) hydrogen; ii) an aryl group or a heteroaryl
group, such as a phenyl group, each of which independently is optionally substituted
with one or more substituents selected from the group consisting of halogen, alkyl,

30  amino, alkylamino, dialkylamino, atkoxy, nitro, cyano, hydroxy, haloalkoxy,
alkoxycarbonyl, alkylcarbonyl and haloalkyl; or iii) an alkyl group optionally

substituted with one or more substituents selected from the group consisting of



substituted with one or nore substituents selected fromthe group
consi sting_of hal o am no, al kyl am no, dial kyl am no,
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Each R* independently is i) an aryl group or a heteroaryl group, such as a

20  phenyl group, each of which independently is optionally substituted with one or two
substituents selected from the group consisting of halogen, alkyl, amino, alkylamino,
dialkylamino, alkoxy, nitro, cyano, hydroxy, haloalkoxy, alkoxycarbonyl,
alkylearbonyl and haloalkyl; or ii) an alkyl group optionally substituted with one or
more substituents selected from the group consisting of halogen, amino, alkylamino,

25  dialkylamino, alkoxy, nitro, cyano, hydroxy, haloalkoxy, alkoxycarbonyl,
alkylcarbonyl and haloalkyl. Specifically, each R>*? independently is i) an aryl group
or a heteroaryl group, such as a phenyl group, each of which 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,

30  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



Each R4' independently is R40, -0O2R40, -SO2R4 or -C(0)R40; or
-N(R41) 2 taken together is an optionally substituted non-aromatic
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t he gr ouR0cornmimtipiagic gioupallngepecif® eng®dim¢nsdR kyd R’ are each independently i)
-H; ii) 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.C6
alkoxy, C1-C6 haloalkoxy, aryl and heteroaryl; or iii) a phenyl group optionally
substituted with one or more substituents selected from the group consisting of
25  halogen, -OH, -CN, -NCS, -NO,, -NH;, C1-C6 alkoxy, C1-C6 haloalkoxy, C1-C6
aliphatic 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; -NOy; -NH,; C1-C6 alkoxy; C1-C6
30  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



10 hydroxy, C-C6 al koxy, nitro, cyano, Cl -GC6 al koxycarbonyl, CI C6
al kyl car bonyl | - 0O hal oal koxy, ami no, O-C6 al kylam ng and CI-

di al kyl ani R, 2009455035 a0 h R51 | ndependently is RS0, - Oozplfgéuszmgﬁ'iﬁgﬂ or
-C(0)R50, or -N(R51)2 taken together is- Hnr optionally substituted
non-aromati ¢ heterocyclic group. In a specific enbodi nent, each R5I

i ndependently is R5, or -N(R51)2 is an optionally 15substituted

non- aromat i ¢ ?@P@?]@bi}@ﬁ?f&teéWWHGSHN%WL@S@R%fF démthetax@m s,

i ncl uding spe bsig t f th

het erocyclic gdr“féfﬁg“%e epr eﬁtggp e, I\]]?%% ?ng’agg{zés?éesc &ged above for
t he non- ar onahal@alkm@eﬁb@ﬁcﬁlnphatgrgm@ Mh@éhﬁbdl;ﬂiﬁnc BXomgl yrpanotkech R52
i ndependent |y |s Ny r ter | , 0
phenyl group,5p§ m$° LR‘ga epen eaﬁ fn% esrﬁ%ng i ona F@%@%ﬁﬂ?ﬁ%@%ﬁg
with one & tmlo&hlbﬁiubbtﬁtﬁi&twwﬁ‘ﬂirﬁ(b&ﬁd)ré mbmttxéms gleatyd feaan shestrowyy  of
hal ogen, al kyl, am no di al kyl am no, al itro,

cyano, hydr ox§PnSKEREf h@g))@?%‘/ @Fﬂﬂx%&?’ﬁ’o@TC?F%{Q?Xé’y&&g%%‘nk%&nd

hal oal kyl ; o pdriz}1; ﬁﬁbr@i %ybe&yptsbeemcle%abtwotssmklahuq{e&cwaehrpm-@r
more substituents selécted fromthe group consisting of hal ogen,

ani no, al kyl a#fkylophepgland|bepaydni no, al koxy, nitro, cyano, hydroxy,
hal oal koxy, al koxyﬁ%é%ﬂ?#ée Ff)'g%}lh@’fo ﬁ{e%ﬂéﬂ%lesaiﬂ%ulﬁ@ﬂu%lk‘l)ﬁﬂﬁla I) is provided
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heterocyclic ring represented by ~NR?R?> are as described in the first set of values for
20  the variables of Structural Formula (I).

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

A third set of values for the variables in Structural Formula (I) is provided in
the following paragraphs:

25 Y 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 (I).

30 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



hal ogen, -OH, -CN, -NCS, -NO2, -NH2, Cl1-C6 al koxy, Cl-C6 hal oal koxy,
aryl and heteroaryl; or iii) an aryl or a heteroaryl group, each

i ndependenWORMeHH3Ept i onal |y substituted with one or ndCa/US2008/011450
substituents selected fromthe group cangisti ng of hal ogen, -OH, -CN,
-NCS, -NO2, -NH2, Cl1-C6 al koxy, Cl-C6 hal oal koxy, Cl-C6 10 aliphatic
group and Cl1-C6 haI oal i phatic group. Alternatively, R and R taken

t oget her wi t hhetdiecyeli ﬁﬂgmpramadbi—m droagdeacrited-imthetirétiset of values for
het er ocyclic i gnal | bstityted with one or nore
substituents é %@2’2"6 O?B %‘?gﬁﬁfffﬁ’h?p&}:onsi sting of: hal ogen; -OH
-ON; -NGS; - N2 -RH2d REAre(ciinaapetiderdthy 30 -OR, @ahibgery a 16der Gfkoxy group

al i phatic group optionally substituted with one or nore
15subst i t uent® adeWvercalled gfqudm t he group consi sting of hal ogen, - OH,

O NGS5 N2 e o AN o Sl A 0 B

het er oar yI and an aryl teroar rou e en
optional |y sufmsmuta)ede wchmd@pmcbntlmcbasmgtabmud’nt &ei‘nﬂteeﬁtcédahims)m

E';llhﬁog;?ugl E:(():gs Ih;][ I wﬁh a%o"g@gé 5‘]1' g@nvﬁcybﬁwgﬁicgﬁ%?z@n@g Fgés prov196d

hal oal i phat i dn@iedfdllowin paragpehs:f i ¢ embodi ment, R and R are each

i ndependently i) -H a, C1-C6 _al i phati.c group optiona
SUbstituted with dieh BFYbh & JibE; el Ehinscadienbans darmrabrigphe
consi sti ng ofthiddk@G€PaluesOH, - CN, -NCS, -NO2, -NH2, C1-C6 al koxy,

Cl1- C6 hal oal koxy, yl d heteroaryl;, or iii) a phenyl oup

optional ly substi t:’ﬁtsefﬁﬁﬁpf%h -Qn & isronohe- (é@dst Ren€E)Ne - $)é1:l 1G(EH-

t he group con 825 eNNR NREN.O B\ Cl1- C6
al koxy, Cl - 6 }%Pg?kgRy, S%Q%@éﬁqph I'c gr’ou%t\dgsdsgil\lo@o %)2
hal oal i phat i ¢SGR, oAINRISRat audRY is -H, amebsRutadakensubstimted ediphuticigraupe

het
g ot bRl R 5 G S RS DR Bk ey
tlhE gr ougScorgsdnng izﬂg;.lrﬁo}iglvﬁllya}(dgm -S- -NRCl\bndrR\fG:.Sg suwslgiﬂneczd::ilalsulﬁtmx%
OXY; - u
2ubst|yt uted &P r%owaﬁ&séh%%t‘?‘?@éﬂg‘? @g?‘ﬁ’dg?qg’ﬁ??tﬂi@dé‘ oup
consi sting ofunBedsAEeA het el Ai%aw@?an X is NH%,SRQJ,, &hd af k_;qixy,

Cl1- C6 hal oal koxy, aryl and het eroaryl a phen roup
2009/ 045503 PCETPitsstedey w&bpseﬂed eyglic alkpk growm of 9 suhy E{tthQItuéﬁlhﬁll‘ﬂJF?done

bst t
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embodi ment, a@%eﬁ bt())%{l,i atn(dz%h 5 R&%ﬁ%@hmé{lbsth’uteﬁgg{l ig%o% r?? @ﬂ?&ut d

group 50pt| ofall y su one or nore su
fromthe gromunmbsmtatedﬂigtenfar}hgmgen phenyl, hydroxy, CI-C4 al koxy,
Cl -4 hal oal koxy and bzeale X @enyl ;or benzyl . Specific exanpl es of
each R and R incPdii& & *AY& alkyl, phenyl and benzyl .

Values and preferred values of the remainder of the variables of Structural

25  Formula (I) are each independently as described above for the first set of values.
In a second embodiment, the ceramide derivative is represented by Structural
Formula (II), (I11), (IV), (V), (VD), (VID), (VIII), (IX), (X), (XI), (XII), (X1II) or
XIVY:



A second set of values for the variables in Structural Forrmula (1) is
provided 10in the_follow ng paragraphs: Y is -H -CO)R - or
-C(O)NRR , WY&y -H. R is an optionally substi tut%q”%z@fsgg]r%%p
or an optionally substituted heteroaryl-Zoup. Exanples of suitable
substituents, including specific substituents, for the aryl and the
het eroaryl groups represented by RI are as described in the first
15set of values for tHgYvariables of Structur@ Fornmula (1). R2 and
R3 taken together with[{the nitrogen atomof N{R2R3) forma 5- or 6-
menber ed, optionally- stit d non-aromati eter clic ring.
Exanpl es of suitabk i @3Ae! udrig specitic stleiRY uent s,
for the non-aromatic heterjocyclic ring representgd by -NR2R3 are as
described in the first s of val ues for 20the i abl es of

Structural Fornmula (1). Vakues and preferred valuas for the renainder
of the variables of Structu Farrmula (1) are each.independently as
descri bed above for the fi)'/t set of val ues. A ToRE®)setRbf
values for the variables ph Structural ﬁornula (Ig' i's provided igphhe
fol | owi ng paragraphs: 25Y7is -H, -(XO)Q,’-C(O)CR or -C(0)NRR, ’
preferably -H. His an optionally substituted aryl group or an
optionally substituted heteroaryl group. Exanples of suitable
substituents, includj speeiic substituents, for the aryl and the
het eroaryl groups Represéfnted byRMA) are as described in the first set
of values for the variablies of Structural Fornula (1). 30R2 and R3
taken together with the N trogen atom of N(R2123) forma 5- or 6-
menber ed, optionally-subsi};g%ed non-aromati ¢ heterocyclic ring.

Exanpl es of suitable substj Bl Lneludeng specific substituents,

for the non-aromatic vy,

0
H H
R1/,:I\\\]’///N\\\N(R2Rﬂ R N(RZR%)
\ HN 2 HN

>.\ (CR5R6Jn/”\ R* >\o —R*
0

(W), 0 (VI),

OH
OH
1 2p3
R N(RZR?%) R1)\(\N(R2R3)

}\N(R7R4) }'\(CHz)m_‘R‘

o (VID), 0 (VII)



WO 2009/ 045503PCT/ US2008/ 011450 - 19 - heterocyclic ring represented
by -NR2R3 are as described in the first set of values for the

vari abl es WP 2¥%M&V4ral Fornula (1). R5 and R6 am&TagaNs/011450

i ndependently -H, -OH, a halogen, a | owat-al koxy group or a | ower

al kyl group. 5Val ues and preferred val ues of the remainder of the
vari ables of Structural Formula (1) are each independently as

descri bed above for t first set of val ues. A fourth set of
val ues for the variabljes in Structural Forrmula (I) is provided in the
fol | owi ng paragraphs; Each of Y, R, R2, R3, Rs and R6

i ndependently is ag' deschji’bed ake¥d) for the 10third set of values. X
is -(CRBR6),,-Q; Qis -@; -S, -(0)-, -S)-, -(0)0-, -AO,
-C(S)S, -C(O)NR8-, -N -NR8C(0)-, -NRBC(O)NR8-, -0C(0)-, -503-,
-SO, -5(0)2-, -SO2NRS-, -NR8502-; and R4 is -H, a substituted or
unsubstituted aliphatic gr T (GBubsd++wt ed or unsubstituted aryl
group, or a substituted o# unsubstituted h roaryl 15group.
Alternatively, Xis -0-, 5. or -NR2-; and ts a substituted or
unsubstituted aliphatic group, a substituted or upgubstituted aryl
group, or a substitute@d or unsubstituted heteroar
Alternatively, Xis - "
unsubstituted cyclic oup, or a substi%(
cyclic al kenyl grogp, I'tkeg) or unsubstituted
substituted or 20 unsubdtituted heteroaryl group, -
a halogen. Alternativelyy Xis a coval ent bond; and
substituted or unsubstituted aryl gro¢up or a substitutgd or
unsubstituted heteroaryl . i 2, 3, 4, 5 or &

preferred val ues of the rgmai néﬁat{;)"of t heRvari abl es of /St ruct ural
25Formul a (1) are each i ®dependently as de®®ri bed ab&e for the first
set of val ues. (XD),

OH
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HN

>\N(R7R4)

5 o (XID),



In a second enbodi nent, the ceram de derivative is represented by
Structural

For 1), (111 | VI VI |
(X), (X)), WP)%I“W“‘“ ||?) (()r (;<|v§ V)V\D(\Z%09§O4)550§3 PC)T/L‘}(%%/‘E)‘(I‘ %50
HN ).----- (CR3123)n - 0 -R4 #2+), OH RIN(R2R3) H N

- 20 -
N( R2R3)

10

15

20

R! NIRIRY

HN

>\0——(CHz)k—R1°

o (XIII) and

R N{RZRY

HN

— e 10
%ﬂ (CHa—R

o XIV),

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

Y in Structural Formula (IT) 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 (I).

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 ary] 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



HN NR7R4)(CH 2)m R4 00 WD 2009/ 045503PCT/ US2008/ 011450 -21 - OH
R1.'"'.NRR3) HN OH R IN (RPR3) HN >-------- N( R2R4) 0
WO 2009/0453503 PCT/US2008/011450
-23 -

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

5 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

10  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
15  independently —H, -OH, a halogen, a C1-C6 alkoxy group or a C1-C6 alkyl group.
Each R* in Structural Formulas (III) 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.

20  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-

25  Cé6alkyl.

For Structural Formula (IV), values and preferred vatues 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)0-, -C(S)O-, -C(S)S-, -NR¥(CO)-, -C{(O)NR?- or -OC(0)-; and R® is

30  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(0O)-, -C(8)-, -C(O)O-,



WD 2009/ 045503PCTM52008/ 011450 - 22 - HN >------ 0 -(cH2)k

o(Xlll1) ang .. HN_>----- N (CH2) k-R10 H O(XI'V), or a ph .
accept abl eafgazlo?w oreof A first set of values for the ?%%F@gﬁg%‘#
Structural Fornulas (I1) - (XIV) is provited in the follow ng

par agr aphs:

-C(8)0-, -C(S)S-, -NR¥CO)-, -C(O)NR?- 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 (I'V), Q is -O-, -S-, -C(0O)-,
-C(8)-, -NR¥CO)- or -C(O)NRS-; and R® is optionally -H, an optionally substituted
5  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- , -8-, -C(0)-, -C(8)-, -NR¥*(CO)- or -C(O)NRE-; 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-, -8-, -C(0)-,
10 -C(8)-, -NRs(CO)w or -C(O)NR®-; and R® is optionally -H, an optionally substituted
aliphatic group or an optionally substituted phenyl group; and R® is -H or a 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
15 Formula (I).
Each R" in Structural Formulas (XIII) and (XIV) independently is i) —H;
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
20  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]p-O- or
25  -[CHa:lq--
Each k in Structural Formulas (XIII) and (XIV) independentlyis 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
30 Formulas (II)-(XIV) are each independently as described above in the first set of

values for Structural Formula (I).



Y in Structural Formula (Il1) is -H -C(0)R -C(0)OR or -C(0)NRIV,
preferably -H Rl is an optionally substituted aryl group or an

opti onal | yYWOub®tHi: ed het eroaryl group. Exanpl es of sEWCTaR@S/V11450
substituents, including specific substitygents, 10for the aryl and the
het eroaryl groups represented by RI are as described in the first set
of values for the variables of Structural Fornula (1). R2 and

R3 taken toget her Awdebnd e oNvdli@genthavaiabids oNSiRUdEsal Fearula (H) —9KI'W)is
menber ed, opti ongﬁ E‘h@z{“ futed non-aromatic heterocyclic ring.
Exanpl es. of SupYidylint PRI aR¥c| udi ng speci fic substituents,

for the non-aronatdseh éﬁ?eQeRbCR‘?Clil“ R? rRﬁng7 r@%@R@lh&%e%ntlwmeﬁr%eas
described in the first sef of values for the variabl'es of  Structural

Formul a (1). above for thefirstseiefiviatugh fardharvarigbles of) Stryciurglhonaplas () c(XIV).
enbodi nen R4 is I

anot her sgem fic é@n‘g%%Pﬁé 2[@]0@!1 ?ﬁ&a#%ﬂs@% ?C‘)ARH{]% su s?%?"lugms

al i phati ¢ gr celestedfroopthe groap lcynssiingtof halogml, ayayb, jraaikyl dralajiyl,o @aﬁ‘l,y
20 substitut ed, het ry I, a halo 110 one
further aspecgR ]t%f#ﬁ) H‘%‘f pecPTN@Ng’tS’rbg‘df‘ﬁen(? opgf gh?\r(R )it

optionally susatoLAﬂI@dvaNyk”mwa ’qrvoamr‘ MR-V -NR?),, -o -[CH,],-0-, -
2009/ 045503PCT/ US2008/ 011450 - tionally substituted heteroaryl
group. ExanplSt-iae-Supt dbHelas u?i?ﬂﬁt"ﬂghps 5 § H’ﬂ?Pﬂ(ﬂrﬂ‘@P Ysapily substitute

subst it uqpt s ,wiftPéneldd encdd klﬂ)@ﬂﬁlbﬁts sél&ﬁecﬁﬁé(rh ot \GonBRE RS m{al'dgeﬁ I QU

represented by R4 are as described in the first set of values for the
vari abI es of n8rq, abwylhaloalkyl, glkytanging, dlailﬁé@hm%ﬂnaﬁi(m!ctq}i,aﬂk%r mul as

I X "
opt onsil 1y sUBGHRIQtnd Tl ShoBitly bk dalie LAUERERTR e e ARy,
aryl group omllamydwﬂoaﬂwalaﬂlwlauhstand dlabajlahancegmapswf tgf: exnemplaryl

Speci fically, Strutur ) and (VI1), each R4
|ndependentl>§uPsgm'é?Pt%1 %IH IIF‘ S@t‘f)%l%\{t uted aryl group, an

over Soary 3ty g ﬂ“ﬁfﬁ%ﬁ@%ﬂf‘%ﬂ%ﬁ@ﬂ“ﬁﬁ?ﬂrﬁeﬁ?@*ﬂ SR
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represented by R4 are as descri in the first set of values for the
vari abl es of hatoplkexyG@-Cealkayyeartopyl, C1-C6 alkylcarbonyl and C1-C6 haloalkyl.

Preferably, Ar' is a phenyl group each optionally substituted with one or more

20  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-Cé
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

25  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-Cé dialkylamino, C1-C6 alkoxy, nitro,

30  cyano, hydroxy, C1-C6 haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl
and C1-C6 haloalkyl.



Each of Rs and 126 in Structural Forrmulas (111), (1V) and (V) are
each 15 |nd%pendentl -H, -OH, a halogen, a Cl-C6 al ko‘y ou(%

Cl-Co al kyWOgPS¥d™%ach R4 in Structural Formulas (111) C&%‘H’z "H*j’"

i ndependently is an optionally substitu#d cyclic alkyl (e.g., C3-C8)
group, an optionally substituted cyclic al kenyl (e.g., C3- 08) group,
an optionally substltugpd aryl group, or an,optionally substituted

heteroaryl group, EachR L idsiependentlyR o A¥(BY nis ap opfienally isebstitufed mep-j s
t |1
B

speci fi ¢ subsdubttitedrits forfthe ndrharomlatiy heteohgcliariogmgresehtad b&F—NR Rharetahe
het er oar yl re t ed R4 _are as. be t he, fi.rst set
of val ues for‘?etggfa’e\‘}lélﬁ) hgg.eg toqu"é{“reﬁggcrﬁ]? a‘fa“ﬁglﬁrﬁ{%{:'{chf ']: P’eb
Structurals For mul agatfidélang padfe%rc(manaes b§tﬂemaﬁﬂﬁaa@mtﬂewmkblwommcaﬁm

al kyl . For Structural Fornula (1V), values and preferred val ues

of each of Q Egeuls (Lhgeyaaeressch yldsp‘a,lda%ﬂm&éﬁqr@é@a%m@\}%therﬁrftrfét?| r st

set of val ues,f fcﬁtgtHﬁﬁfr'e{lqﬂonﬁfﬂ%QH' a (I) In a speC|f|c enbodi ment of
Structural Fornula (1 0) 0-,

-~ O, -Q(9) S Amgl(sg)gﬁvalue@@)mmnames Jr()é;(@)ural Eometufes (is(XIV) is

30opt i onal |y hituted aliphatic group, an
optionally su‘brg¥ldf u%n focﬁo gfypara § h an optionall subst ituted

het er oar yl0 gr oup. Eagh aﬁaﬂ; QeR RieRri, fR“pRE RO it RS indBA r'Undepeadently is

g 000! 1325503 P@Fﬁ@‘ﬁ@ﬁgﬂ?ﬂ’fi%rdhe S"f&z‘d Set &9@%&‘ for T%%é%‘%“b’les %ﬁgéf(l%a—l ,

- C(0) NR8- or FdMaufdk(I)-apdviy8 is optionally -H an optionally
substituted ali phatlglgg%up or an optional supstituted phen

|y
gr oup. I n yet anothas B ¥i5 @ P¥reY Plﬁleﬁ%etlélﬂyksp}?ﬁﬁ‘ﬁhﬂﬂapm?@?wr%{ (1V),
Qis -0- ! y mog;%l@ﬁy‘l grou%%onall Wx@éd with opd 63 nbstiaRdisRBletRd

opt i onal n optional Bstituted
i5  from the group consisting of halogen, C1-C5 alkyl, C1-C5 haloalkyl, hydroxyl, C1-
C5 alkoxy, nitro, cyano, C1-C5 alkoxycarbonyl, C1-C5 alkylcarbonyl or C1-C5
haloalkoxy, amino, C1-C5 alkylamino and C1-C5 dialkylamino.
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
20  values for Structural Formula (I).
A fourth set of values for the variables in Structural Formulas (II)-(XIV) is
provided in the following paragraphs:
Each of Y, Q, R', R*, R’ R®, R7, R], R'%, R*®, R® and Ar' independently is
as described above for the third set of values for values for the variables of
25  Structural Formulas (II) - (XIV).
Each -N(R’R?) 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
30  values for Structural Formula (I).
A fifth set of values for the variables in Structural Formulas (I1)-(XIIH) is
provided in the following paragraphs:



5al i phatic group, an optionally substituted aryl group or an
optionally substituted heteroaryl group. In yet another specific
enbodi nent WOf208{e@¢ ural Formula (1V), Qis -0-, -S, -PCIO)S200800(S) -
-NR8(CO)- or -C(O)NRB-; and R8 is optiomgldy -H, an optionally

- substituted aliphatic group or an optionally substituted phenyl
group. In yet another specific enbodi nent of Structural Formula (I1V),

Qis -0- , -S, -@E&hof V1Q, R&;(fé) RS, RS[\I@(KZDBS R&Y, RICRY) NRSAr! indlestnBentlys
optionally al | titute ip r an

opt i onal I y ol R b S igh S Rfvae o e eedslor Sk
group, phenylpafnum@mﬂyl.f(xﬁxprrpl es of suitable substituents, including
specific substituents or the alkyl, the al kenyl, the aryl and the

heteroaryl groups FepRebei swupppienally subsituedswith periorimore Sebstifuests s et
of val ues g orgfdapq\ami #l >%‘?(§J|pc&fon§%tf libﬁm %ge%n?g{l J)-0C; 5) ﬂE‘ﬁCh R

in Structural Forrrulasejﬁ( y'is |

an aryl grouples Gl-6G&9 E’éagd -Qn{CHg,- (basmmﬁmap,dhdemhyﬂrompphenmhjﬂ%
substituted (eI substituents selected fromthe group
consi sting o%t‘ﬁﬁf'ggé"ﬁ& Fﬂ am no, al kyl am no, di al kyl am no,

al koxy, nitro, cyavmuesrnyldlpwfgtredhalmbkmxyemﬁmkrBﬁt}iaa»laﬂﬂilksydfswbuﬁaili )

a C-C6 alkyl_gro a ptionally a ndepeny ently substjtuted

with one or Eﬁgﬁﬁkﬁmrﬁfﬁsﬂ%ﬁr@ew@eﬂyo%de FEOgH BRAYe dbHSifuttistiTof
with one gy n@q@smmc{wg%ﬁn@gl{gct ed fromthe group consisting of
hal ogen, cyano, nitro, O Cl O al ky C -C10 hal oal kyl, am no, O -C10

al kyl ami no, O - C10A 8xE seegd \@meﬁéorth¢wnabl¢étre$tamﬂl Fogmylag )-(XIV) is
het er oaryl oxy, ‘?mgm)*?{%f"(ﬁ%"%?r%ﬁ@?ﬁ’\ﬁf -0-[CH2] - 0- or 25-[CH21qg-. Each

k in Structural Formu |ndependently is 1, 2, 3,
4, 5 or 6. Each n Baghsf¥uQtRL&% K"omﬂkaﬁ (RBVR %aRY, RiNani Aabipdertoderitly

is 1, 2, 3, es. t r i nder
of the vari aéf 8s§de§ ri draugileﬂﬁg h%gﬂ?o eﬁ%ﬁe "ef F‘f’@“‘( Mfeif’gﬁ%‘gﬁn&f

i ndependelst | Feamulde gly+ 8&&)above in the first set of values for
Structural Fornul 2009/ 045503 S2 45 25 -

A second set of v%aglél)‘ f?f\lg? trg) Form F‘%@f{%y@f&aﬁsg g(gqﬁﬁl as (I1)
- (XIV) is r@&d@diatlalﬁié aagl hfth Adently iQ
R RS R 12 Ry o o P ead "above

for the fir stopélevalbfsuwmé% Wi one HEmEERTIERSSFlecier Gom e Eamgr mil as
(() lr | 3mr e( ?ngtﬁo?u&endg%f‘?:ﬂ%@@rﬂ%mﬂr R, AR RIGIkY, SRS Atk th one
20  dialkylamino, -OR, -Ar?, -V4-Ar?, -V-OR®, -O(haloalkyl), -V4-O(haloalkyl),
-0-V4-Ar, -0-[CHz]p-O- and -[CH;]q-; or 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® AP,
-V4-Ar, -V-OR*, -O(haloalkyl), -V4-O(haloalkyl), -O-Vs-Ar?, -O-[CH;),-O- and
25 -[CHai]q-.

Each R* for Structural Formulas (XI) and (XII) is independently an aryl
group, a heteroaryl group, a lower arylalkyl group or a lower heteroaryl group, each
of which independently is optionally substituted with one or more substituents
selected from the group consisting of halogen, alkyl, haloalkyl, Ar3, -ORSO,

30 -Ofhaloalkyl), -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-ORY, -V,-O(haloalkyl), -V4-SR*®, -V4-NO,,
-V4-CN, -V4-NR®"),, -V-NR*' C(O)R®, -V4-C(O)R?®, -V4-COR*, -V,-OC(O)R,



selected fromthe group consisting of hal ogen, cyano, nitro, alkyl,

hal oal kyl, -OR30 , -SR30, -N(R3l1)2, Arl, -V0-O0R30, -VO- C(ér }]
SVO-Arl - BOBIAMRS 0 Vi - N(RBI ) 2, - S VI - N R3TJZ/US2008011450
-N(R31)-110 Ari, -H(R31)-VI-N(R31)2,- SI&H]-S-, or -[CH21qg-.

Speci fically, RI is a phenyl group optionally substitut ed 10 with one
or nore substituents sglected fromthe g Loup_consisting of, haI ogen,

cyano, nit ro G REINRE) 20 aPKYd-Arat Qeys % ‘»e'hVaM@y,I §Tﬁ’ IR

Mol ? ¢t or POR DAV RAP VR RYSEEDE TR CROPVE IR DDy LRk f"é?n o
andcflI ?:la ky: ﬁnTG(G)%dd@@ )9FC(DEVere @)Sbwﬁvti%“t')z,tm(@rf?éfﬂmge?etr\dtené ly
is Cl- al kyl 0 oY substitute
with one or g@ﬁ%ﬂ@ @%géb edf “Ff@rcﬂh{hgt‘} 3@% %onm sting of
hal ogen, @ - C@(@Nmﬂ) mﬁgo@tﬁg,,ab@hmng,, . QpeciGRalth, aﬂ“ks/éxaspﬁmﬁany
Cl-C6 al koxy, nitro, ano, hydroxy, Cl- hal oal koxy, (I -

al koxycar bo ny?ubstevteéewipw %%MF“béﬁﬁteéhe@@aﬁélgﬁ&Pk%Ch OPFI%‘Paéllyabl Y,
Arl s a phenylyo@hRHRyidamHR OQ%FQ%HIMGI‘&E]E&&CI[&LH&QM druPim sf@ﬁné@ﬂ e 20

substituents selected fromth H@EOHSI sting of ha o)g
al kyl , am no, hapges, @iatl@,y‘lltmnaﬂﬁ’l aghieg, R—Uﬂb@mlm dla@i @maHQB(y,

nitro, cyano,_hyd 3 Gl X b Cl

al kyl car bonyl A} d{/g?% %9 a]l{oalqgg%ﬂgﬁkﬁg wﬁ:?%ﬂgﬁk épencf ﬁ{}r 35]_:{ Haly 0
hygr?gten 1(]t | )aralI -p0Esy. group optionally substituted \é\nht h one oa nor e
substituents se e r.0 r en -

al kyl, anino, CI%%%# f‘&{% Hﬁ?‘ﬁ% POO&% @%r@[‘i) 4@&@?1?(%83“%&7‘% ’é@né’pﬂoxy
nitro, cyano, ﬂeupl 6OXNeterbaryChroll Ie@aﬁ kpeemch (AdegRdeadtiyax \eptibiaysubstithted C6

al kyl carbonyl and Cl -C6 hal oal iii) a d-Cl0, al kyl . group
optional |y subgh PP%?réHOR‘RASP'PFfIB%?é%/Sc?P eﬁ‘ﬁi’ éroguB% ghopp epgsistiag |°§ Bi%e&enp FYAROs

the group conﬁhétdlgg 19!1043311 08%iRe, MYILRino ialkHomald, YR AUARD -vQArUS

di al kyl am no nitro,” 30 cyano, hydrox Cl -'C6

hal oal kox}s CV-68° aFQG&WMBOMO(}@%@GDmQWé’Hnb@r{ hhng- @d F6H: -
hal oal kyl . WO 200@!119&5&9%?%14%&% oP tk4efaind @ Of the variables of Structural

Formulas (I1)-(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 (II)-(XIV) is
20  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

25  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-Cé alkylcarbonyl and C1-
C6 haloalkyl.

Each R*® is independently i) hydrogen; ii) a phenyl group optionally

30 substituted with one or more substituents selected from the group consisting of
halogen, C1-C6 alkyl, amino, C1-C6 alkylamino, C1-Cé dialkylamino, C1-Cé6
alkoxy, nitro, cyano, hydroxy, C1-C6 haloatkoxy, C1-C6 alkoxycarbonyl, C1-C6



Each R31 is independently R30, or -N(R31)2 is an optionally
substituted non-aromati c heterocyclic group. Exanples of suitable
subst i t uen?® 200%df¥éi ng specific substituents, for the PEAASANSHENFIC
het erocyclic ring represented by - NR2R3 @r-e as described in the first
set of values for the variables of Structural Fornmula (1). 5Val ues
and preferred values of the remainder of the variables of Structural
Formul as (11 )al@(bzworml end@GE6i hatbefkehde fif)l 3n @5-C16atlyl gnedp ajmimtallyn t he
first set of values fo Structural Fornmu t of
val ves'f ot rbiRaRE.ont R EoR Shatiirt T fom e R coinihe st
provided in tﬁh%gfemdnﬁl%r(gl Qaaﬂ@raaﬁh\@ 011@Eaﬁn<ymm1%(o CQ-CRbLko?l,mtRﬁ Rs,
R7, R3, RH), depen entlm I's as descri bed above for

the second seﬂtya{*ff, }véllf’m&&]r@ﬁ helqalkg Y. (ot 6 atkeFycarbony G146 ey aTbey!

(1) - (XIsV) .and Cc1-C6 BRBAKyIN(RZR3) is a pyrrolidinyl, azetidinyl,
pi peridinyl, piperazinyl or mor phol i nyl group optlonally subst i t ut ed

with one or nore sYalsssiand erefgredalabes eﬂthimamdethéthg%u@l@mf:ﬁt@ﬂur@ of
hal ogen, d I

nitro, cyanooPSo ht% 1 %‘v@car %(l%lgr)ly Eﬁéédelggy J(‘:’S? é’r‘{?%sgr%%qi%?f
hal oal koxy, amﬂuwforCSmﬁﬁraslthyhmaﬂt)o and Cl - 05 di al kyl am no.

Val ues and preferred .val ues t he r.emai.nder. t he vari bI .
Structural Por mul ot piERy Ster vyt r e P Gup e oma e B Rpwys
above in fghe drb¥igddd Dhe Rilowihgdlabsapher Structural For rrul a (1).

A fourth set of values for t ables.in Struct oFor,mul as,

(11)-(XI1V) is prokagaf YnQtRe szoﬁ Bui kg Rpd aBr & sﬂ IE% pApRIYATG R
R4, R5, R6, deepgﬁ Bﬁ% as@%gcri%gﬁlabd%’é fbﬂﬁ@?&@?@@&ljcﬁ" vlaﬁﬂcs rtheavsanables of

descri bed above set of val ues r val ues or
vari abl es of &Bswddioundmﬁbw@ﬂ% (1) - (XI1V). Each - N(R2R3)

o oot o o) Dfspenly SR by,

pi perazi nyl or
15 R for Structural Formula (II) is an aliphatic group. Specifically, R is a C6-

C18 alkyl group or a C6-C8 alkyl group (e.g., C6, C7, C8, C9 or C10 alkyl group).

Each R* for Structural Formulas (IX) and (X) is independently an alkyl
group, or an optionally substituted phenyl group. Specifically, each R* is an
unsubstituted alkyl group (e.g., C1-C10 alkyl), or a phenyl group optionally

20 - substituted with one or more substituents selected from the group consisting of ~OH,
-OCHj and ~OC,Hs.

Each R* for Structural Formulas (XI) and (XII) is an optionally substituted
aryl or an optionally substituted heteroaryl group, each optionally substituted with
one or more substituents selected from the group consisting of halogen, cyano, nitro,

25  alkyl, haloalkyl, amino, alkylamine, dialkylamino, -OR*® -Ar, -V,-Ar, -V-OR¥,
-O(haloalkyl), -V4-O(haloalkyl), -0-V4-Ar, -0-[CH;])y-O- and -{CHz]q-.
Specifically, the "alkyl" referred to in the the altkyl, alkoxy, haloalkyl, alkylamino
and dialkylamino groups of the exemplaryl substitutents independently is C1-C10
alkyl, or, alterantively, C1-C6 alkyl.

30 R* for Structural Formula (I11) or (VIII) is a biaryl group optionally
substituted with one or more substituents selected from the group consisting of

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



Val ues and preferred val ues of the reminder of the variables of
Structural (Fo (I'1)-(XI1v) are each independently

above in tﬂg)#ﬂlﬁ%s"lﬁget of 30val ues for Structural Forrru(fj]?C ﬁ(fsml?ﬁan
A fifth set of values for the variables 1% Structural Fornul as
(Ir)-(X11l) is provided in the foll ow ng paragraphs WO
20091045503PCT/ USZO 8/ 011450 - 27 - Each of Y, 4, R5, R6,
R7, R8, Rio, petsificaly, ths,eptionally quﬁwﬁé%&ahafw ig aagp%@?ﬁr Fﬁsat%’ove
for the fourth set of values for the variables of dctural Formul as
(rry - (Xirv). Rl is a phenyl group opti substituted
with one or nore substituents 5sel ected from the[jgrdup|consisting
of-OR3 (e.g., -OH, -0OCH3, -0C2H3), al kyl (e\g~ 20 al kyl ) and
-0-[CH21, - O- b1 H&ﬁrl éﬂoﬁﬁ' WernBivdly, fb%de?éyph@'BW or 3, 4gherein phenyl
ethylenedloxy hen | ues and preferred val ues of the
remai nder of nhaAvapptmalé:ss@smstqdwtmwor Fmrwbafstuemts ;elq%dﬁjrorarﬂae each
I ndependent | y e t E e

Structural Fo w?g&%ﬁlhé)SPhaqgééﬁ, ?{aﬂ? hagglé% notﬁjt \gl tﬁﬂe ’ or %g%\f}(gg?abl es
i n Struct u¥ al hidvoxpandhaloalkpxy.Xl V) is provided in the follow ng

hs: Rl 23
Eglr agagpAfl indepe%%ﬁgillﬁ)gf’riégu%m&ggﬁﬁﬁ%‘;e@%gt%’?e(ﬁ is lﬂéepfﬁe{nﬁygé‘ﬂtl%g
Each R for SUrUGLURal EormaLas (LI T e Vs (T and (20
i ndependent | yTPJOXRIGPA lcygfghbtea%ryégﬁpéé gﬁ S”&F‘%}’HE“(‘S 'éfé Hidgs R/%iif%h
i ndependent | yqbstita8tts, Fdably oSt aikyl, ‘;'.sh@rﬂrl M\ﬁci t'Be ﬁ&@roﬁfyl FRs a8 dbdcHBEd S
sel ected fromthe group consisting en, ano, nitro, alkyl,

hal oal kyl 10 aninrbe figgt @pﬁyﬁlw for R” of Structural ormula( Spec1ﬁcally, exemplary
substituents for each of the alkyl, phenyl and the heteroaryl groups are as described

above in the seventh set of values for R? for Structural Formulas (XIII) and (XIV).
For Structural Formulas (III) and (VIII), mis 1,2 or 3.
For Structural Formulas (IX) and (X), each n is independently 1, 2, 3, 4 or 5.
15  Specifically, for Structural Formula (IX), nis 1, 2, 3 or 4. Specifically, for

Jiar

Structural Formula (X), nis 3, 4 or 5.

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).

20 In a ninth set, values and preferred values of each of Y, Q, RL,REL R, R R,
R®, R, RE, R, R? R R¥ R*, R% R R¥ R%, Ar', A%, 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)-

25  (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 (I)-(XIV).

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

invention are as follows:



20di al kyl am no, -OR36, -Ar3, -V4-Ar3, -V-01(66, -0(hal oal kyl),

-V4-0( hal oal kyl ), -0-V4-Ar3, -04CH21,.-0- and -[CH21qg.-; or ii) an

al i phati c WP WEYFonal |y substituted with one or nor @CIRB3YWPP UM s
sel ected fromthe group consisting of hadiogen, cyano, nitro,

hal oal kyl , am no, al kyl am no, diallcylamno, -0R56, -Ar3, -V4-Ar3,
-V-OR56, -0(hal oal kyl), -V4-0(hal oal kyl), -0-V4-Ar3, -0-[CH21,.-0-
and 25-[ CH21q, -. Each 124 for Structural Fornulas (Xl) and
(XI'l) is independently an aryl groug, a heteroaryl group, a | ower
aryl al kyl group or a | ower heteroar group, each of which

i ndependently is optionall St e or nore substituents
sel ected fromthe groud cons | kyl , bhal oal kyl, Ar3,
-OR', 30-0(hal oal kyl), , - N 2, -NR61C(0) 1236,
-C(0)R66, -C(0)012. 66, ) N(R51) 2, -V4-Ar3, -V-012. 66,
-V4-0( hal oal kyl ), -V4-SR50, -V4- V4- CN, - Va4- N(R51) 2,

-V4- NR61 C(0) RO3, -V4-C(0)Rs56, -V4- 0021é°,”2>6-ﬂv&'i=0C( 0)1266, WO

2009/ 045503PCT/ US2008/ 011450 - 28 - gaV4-C(0) N(R51) 2-, -0-114-Ar3,
-0-V5-N(R51) 2, -S-V4-Ar3, -S-V5-N(R%1)2, -N(R51)-V4-Ar3,

-N(R51)-V5-N(R51) 2, - NR5LoC G- MR C(0) - V4- Ar 3,
-C(0)-V4- 1ARS52, -C(0)-{V4- Ar B (Y 0) 0- |V6- N("RSI) C(0) 0- V4- A?,
-0-C(0)-V6-N(R51) 2, -0-(0) ! (0) N(RS\l)/-oVS- N(R51) 2,

5-C(0) N(R51) - V4- Ar 3, -0-[CH2].>0- -ang -[CH2] I-. Specifically, R4 is

an optionally substituted aryl or °an wsptional |y substituted

het eroaryl group, each optionally substi® &4 wi th one or nore
substituents selected fromthe group consisting of hal ogen, cyano,
nitro, alkyl, haloal kyl, am no, alkylam no, dialkylamno, -OR', -Ar3,
-V4-Ar3, -V-OR50, -0(haloal kyl), 3V4-0(haloal kyl), -0-V4-Ar3, | Oand
-[CHt hi -. Each R4 for S ForIas(III) and (VII1)

i ndependently is an aryl g group, each of which

i ndependently is optionall) Stituted with/one or nore substituents
selected fromthe groupicedn I ng hal ogen, cyano, nitro, alkyl,
hal oal kyl , am no, allcylam no, @ yl am no, -OR50, -Ar3, -V4-Q
15-V-OR', 5 0(hal oal kyl ), -V4-0(hal oaldsyedy)-ss- 0-V4A-Ar3, -0-[CH2]. -0-
and -[Cl-12]4.-.

H

(CH2h.g—CH,

D/L”O

(CHz)'.-s"'_O



Val ues and preferred values of the renai nder of the variabl es of
Structural _For (11)-(XIV) are each independently I.bed
above in tﬂ’é%’wg%%%et of values for Structural Fornul glﬁc('?@%‘}"?ﬁa"
A seventh set of values for the variable®1in Structural Formul as
(I)-(X1v) is 20 provided in the follow ng paragraphs: Each of Y, Q
R, R, R3, R4, R5, R6, R7, Rs, Rlo,, R30, R31 and Ari independently
is as described above for the sixth]set of values for the variables
of Structural Formulas (L& g Ar3\js independently a
phenyl group optional |y subgj ed w[th one ory 25nore substituents
selected fromthe grou Cl -C6 al kyl, am no,
Cl-C6 al kyl am no, Cl-C6 2 COR nitro, cyano,
hydr oxy, Cl1-C6 hal oal koxy, Cl-C6 al koxyg¢ar bony C6 al kyl car bonyl
and Cl -C6 hal oal kyl. Each R5 is indepen&ent]sy (dr ogen; ii) a
phenyl group optionally 30 substituted w thjjone ©of nore substituents
sel ected fromthe group consisting of hal ogen, CI-CBﬁﬁﬂkyl, am no,
Cl-C6 al kylam no, C -C6 dial kylam no, Cl-C6 al koxy, nitro, cyano,
hydr oxy, Cl-C6 hal oal koxy, Cl-C6 al koxycarbonyl, Cl-C6 WD

2009/ 045503PCT/ US2008/ 011450 - 29 -{Mal | cyl carbonyl and Cl-C6

hal oal kyl; or iii) an O -£10 alk gr oup._optional ly substituted with

one or nore substituents sehg . ) nQrowp consisting of

hal ogen, am no, Cl-C6 gl kyl Clmgo di al kyfam no, Cl-C6 al koxy,
nitro, cyano, hydroxy, - 6 ~hgFoal koxy, Cl- al koxycar bonyl, Ci1-C6
al kyl carbonyl 5and Cl-C6 ﬂaloalkyl. Val ues and preferred val ues

of the remai nder of the variabl es of" Str Uttt
are each i ndependently as descri bed above in t

g rul as (11)-(XV)
st set of val ues
for Structural Formula (I). An «&i gh ef of val ues for

the variables in Structural Formulas (I1)-(XIV) 18 20 provided in the
foll ow ng paragraphs: Each of Y, Q R, R2, R3, Rs, Rs, R2, Rs, Rlo,

R L e e
(1'1) - (X V). substituted with one or more substituents selected from the group 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.

10 The cefamide 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.,

15  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), (IR,
28), (18, 2R) or (1S, 2S) stereoisomer and mixtures thereof,

20



Each -N(R2R3) is independently N-pyrrolidinyl or N-norpholinyl. 15R4
for Structural Formula (I1) is an aliphatic group. Specifically, R4
is a C6- CVQZWKYFUroup or a C6-C8 al kyl group (e.g., PER/USEIPSATEN C9
or ClO al kyl group). Each R4 for &3rwuctural Fornulas (1X) and
(X) is independently an al kyl group, or an optionally substituted
phenyl group. Specifically, each R4 is an unsubstituted al kyl group
(e.g., A-C10 alkyl), or a phe group optionally 20 substituted

Wi th one or nore substituents sglected fromthe group consisting

of -OH, -OCH3 and -0C21-15. a1 1 ﬂRIQF Structural Fornulas (XI)
and (XI'l1) is an optionally substit{éted drfﬂ or an optionally
substituted heteroaryl group, ea optionally substituted with one or
nore substituents selected fromt group consi sting of hal ogen,
cyano, nitro, 25al kyl, hal oal kyl, g, kyl am no, di al kyl am no,
-0OR50, -Ar3, -V4-Ax3, -V-OR50 , -% hal oal kyl') ¢y - Y4-0(hal oal I cyl),
-0-V4-Ar3, -0-[CH2].-0- and -ECH2Ic. Specifi caf'l y, the "al kyl™
referred to in the the al kyl, al koxy, hal oal kyl, al kylam no and

di al kyl am no groups of the, exenpl.ar

| substituytents .independently is
d-C10 al kyl, or, BISPBFSPROINFS ,°déﬂlé/"é% QEWT.“H% a?‘W’QBF%?BFH&’&I

Fornula (111 )sﬂcnierﬁolr&miaS(I)aar@QmR) SERbRoARkI onal |y substituted with
one or nore substituents selected fromthe group consisting of

hal ogen, dyano, amhised hpteinga rasemic mixyre mepry abahk3A” obpnecsepntiomar sy
and hal oal kox ?&% - Efhcal ly,

t he opti onal I%/bogh%@ Igf’ﬁg?éogég ar &%?ﬁ%%ﬁ{rgé%ﬁég%? l|I gﬁgfl Icégglﬁtl)l{stth?t ut ed
bi phenyl groumpolegdle.ernatively, -(CH2)"-R8 isH2, wherein phenyl ring
Ais optionally substjtuted wih, one or S Ltuents sel ected
fromthe group co;%ag{"il’nﬁggr?coaf"whcgﬁ%eé%orrﬂ enfy@%éﬁesﬁ%gﬁaofesﬁﬁf é 1on,0 %F %

al kyl, hal oal éopiponaitkaxtionferdyrdtepeoisoatets thawelbkdamymethods, such as chiral-

10  phase gas chromatography, chiral-phase high performance liquid chromatography,

crystallizing the compound as a chiral salt complex, or crystallizing the compound
in a chiral solvent. Enantiomers and diastereomers can also be obtained from
diastereomerically- or enantiomerically-pure intermediates, reagents, and catalysts
by well known asymmetric synthetic methods.

15 When the stereochemistry 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

20 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

25  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
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R4, Rs, Re, R mamesimogndgalriunm@its). R0 RA1, R42, Rso, R51. R52, Arl.
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n ourt
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derivatives tdialghe aﬁhu&e o2 RArON&T] an %ijfh@ﬁc BIOMP Bipidaly @bﬁaiﬂs bét@kéPWand 2000
2009/ 045503PCT/ US2008/ 011450 - 31-
15  carbon atoms, typically between 1 and 10 carbon atoms, more typically between 1
and 6 atoms. When cyclic, an aliphatic group typically contains between 3 and 10
carbon atoms, more typically between about 3 and 7 carbon atoms. A “substituted
aliphatic group” is substituted at any one or more “substitutable carbon atom”. A
“substitutable carbon atom” in an aliphatic group is a carbon in an aliphatic group
20  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.
25 The term “alky]” used alone or as part of a larger moiety, such as “alkoxy”,

3y &é

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

77 &K I!, [13

“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”,

30  “lower haloalkyl”, “lower arylalkyl”, “lower alkylamine”, “lower cycloalkylalkyl™,
“lower dialkyamine”, “lower alkylamino®, “lower dialkyamino™ “lower

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



WD 2001045503PCT/ US2008/ 011450 - 32 - , and and pharmaceutically
acceptabl e salts thereof, wherein each ring Ais optionally

subst i t ut eYORPP+ERE or nore substituents sel ected frofCTASZHRBUR
consi sting of hal ogen, al kyl and al koxy.35- It is to be understood
t hat when any conpound is referred to herein by name or structure,

sol vates, hydrates and pol ynorphs thereof are included. 10The

ceram de der ichains VMaidinganhe)mﬁix barben ato:ma.yhmonteapeniﬁmanbmdimpnte, théi r al

center and/ or, ond and erefore eX| st ek eQi.S LS,
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di ast er eoner saaryffiRyl"! fidkyIAHABT, d‘eydﬂ@lkyra;t“ume@maﬁ@” JdeyingdoQr naned

herein without ‘i ndi cati n t he stereochem str is to be ndersE(fod
@y ﬁ@ﬁ#* s

that ster eonerdlaélﬁflam}/noﬁ fearbery|( e alkoxyeaehnay @Fheylnﬂﬁﬁf‘él ently i
enant i oner; caéll(yal%r& algé;anqlv@@t@[ %rg%;lcal |y pure) and stereoisoneric

m xtures are encorfpassed. For "exanpl e,” t he conmpound represent ed

The term “alkoxy” means —0O- alkyl “hydroxyalky]” means alkyl substituted
with hydroxy; “aralky]l” means alkyl substituted with an aryl group; “alkoxyalkyl”
mean alkyl substituted with an alkoxy group; “alkylamine” means amine substituted
with an alkyl group; “cycloalkylalkyl” means alkyl substituted with cycloalkyl;

10 *“dialkylamine” means amine substituted with two alkyl groups; “alkylcarbonyl”
means —C(O)-R*, wherein R* is alkyl; “alkoxycarbonyl” means -C(Q)-OR*,
wherein R* is alkyl; and where alkyl is as defined above.

The terms “haloalkyl” and “haloalkoxy” mean alkyl or alkoxy, as the case
may be, substituted with one or more halogen atoms. The term “halogen” means F,

15  Cl, BrorI. Preferably the halogen in a haloalkyl or haloalkoxy is F.

The term “acyl group” means —C(O)R*, wherein R* is an opticnally
substituted alkyl group or aryl group (e.g., optionally substituted phenyl). R is
preferably an unsubstituted alkyl group or phenyl.

An “alkylene group” is represented by -{CHz],-, wherein z is a positive

20 integer, preferably from one to eight, more preferably from one to four.

An "alkenylene group" is an alkylene in which at least a pair 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-.

25 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

M it 3 &L

aryl”, “aryl ring” “carbocyclic aromatic ring”, “aryl group” and “carbocyclic
aromatic group”. An aryl group typically has 6-14 ring atoms. A “substituted aryl

30  group” is substituted at any one or more substitutable ring atom. The term “Cs.(4
aryl” as used herein means a monocyclic, bicyclic or tricyclic carbocyclic ring

system containing from 6 to 14 carbon atoms and includes phenyl, naphthyl,



by Structural Formula (I) below has chiral centers 1 and 2.
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st er eoi soners. en a single enantiomer i s named or depictéd by

st ruct ur el0 t hes-tememberdd betervaryd tasarsedhhéreimaneans a atonbexslit, bO3ic 30
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Phar maceutical |y agceptabl e salt ceram de, derivatives can be
used in the nBHeRSE e"éiﬁ%%%%oﬁ‘ﬁ’ﬁ%zﬁ&ﬁéal&ﬁm derivatives that

i ncl ude one or OB RGeS ABnbEyHE ALRHasA Brduds, ToPHRMPRS &itiheiRtdryaryl

acceptabl e salts with 25pharmaceut cal | ccept,abl.e_aci d(s),. . Suil,abl,e
phar maceutS cagtpypsaepiesnisd|by eaeh of B B&R%R%’g& ﬁh, RinlcR%d%gs%I t%ﬁo?}2= R§°s

i norgani c acigs ASURE A5 Y AR bl @S I-rubHT, SBLARYS, imhReSHNRLE. -
met aphosphoric,’ nitric, and.sulfuric aci ds) and of or gfanl c .
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),
20  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, 5-triazolyl), tetrazolyl (e.g., tetrazolyl) and thienyl (e.g., 2-thienyl, 3-
thienyl. Examples of monocyclic six-membered nitrogen-containing heterary! groups,
25  for example, for the heteroaryl groups represented by each of R, R%L R, R, R, RY,
R¥ R%, R¥® R%, R‘m, R¥, R* R*?, Ar', Ar® and AP, include pyrimidinyl, pyridinyl
and pyridazinyl. Examples of polycyclic aromatic heteroaryl groups, for example, for
the heteroaryl groups represented by each of R', R%, R?, R*, R, R'%, R?!, RZ, R¥, R¥,
R, R¥, R, Rsz, Ar', Ar? and Ar3, include carbazolyl, benzimidazolyl, benzothienyl,
30  benzofuranyl, indolyl, quinolinyl, benzotriazolyl, benzothiazolyl, benzoxazolyl,

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



WO 2009/ 045503PCT/ US2008/ 011450 - 34 - acids (such as, acetic acid,
benzenesul foni c, benzoic, citric, ethanesulfonic, fumaric, gluconic,
glycolic, VOSPMWIWHOE, |actic, |actobionic, nmaleic, maliPET/US2008/611450
met hanesul foni ¢, succinic, p- toluenesul3ffenic, and tartaric acids).
The ceram de derivatives that include one or nore acidic groups, such
as carboxylic acids, can form 5phararnceutically acceptable salts
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wherein each of rings A-ZS5 is optionally and independently substituted. Suitable
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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%L RY,
R* R7, R', R?, RZ, R¥, R, R*, R”, R*, R, Ar', Ar and AP, 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 R, R%L R RY RV RO RY,RZ R¥, R¥ R, RY, R¥, R, Ar!, AP and AP, can be
optionally substituted. In certain embodiments, the aryl and heteroaryl groups are
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Examples of non-aromatic heterocyclic groups include (tetrahydrofuranyl
20  (e.g., 2-tetrahydropyranyl, 3-tetrahydropyranyl, 4-tetrahydropyranyl), [1,3]-
dioxalanyl, [1,3]-dithiolanyl, [1,3]-dioxanyl, tetrahydrothienyl (e.g., 2~
tetrahydrothienyl, 3-tetrahydrothieneyl), azetidinyl (e.g., N-azetidinyl, 1-azetidinyl,
2-azetidinyl), oxazolidinyl {e.g., N-oxazolidinyl, 2-oxazolidinyl, 4-oxazolidinyl, S-
oxazolidiny!), morpholinyl (e.g., N-morpholinyl, 2-morpholinyl, 3-morpholinyl),
25  thiomorpholinyl {e.g., N-thiomorpholinyl, 2-thiomorpholinyl, 3-thiomorpholinyl),
pyrrolidinyl (e.g., N-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl) piperazinyl (e.g., N-
piperazinyl, 2-piperazinyl), piperidinyl (e.g., N-piperidinyl), 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl), thiazolidinyl (e.g., 4-thiazolidinyl), diazolonyl and -
substituted diazolonyl. The designation “N”’ on N-morpholinyl, N-thiomorpholinyl,
30  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.



aryl"™ as used herein means a nonocyclic, bicyclic or tricyclic
carbocyclic ring systemcontaining from6 to 14 carbon atons and
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3 i Al % TR S50 .

2- oxadi azol yl oxadi
4- oxazol yl, 5- oxazAd ustd herpipradzobigdt” {se. rgammal; prefeaatdy g lhpmda, byt sanadlsolbe,

20 |yl . g. - I .2- I - i dyl . g.,
o i RS it e B R SRl 4 O
Chagoly 1 (o s I“;"I L S B e vl

(e.g., 2-tri angﬂ’r@tPry apimy Cagorfgr%e)'m%&lwa%ﬁg§s|aﬂ(‘3.‘6355651 é%*%l?fm Pf)“% e

t hi enyI (€. 9.usedinkdbipdably3- thienyl. Exanples of nonocyclic
si x- menber ed nltro&en cont ai ning heteraryl groups, 25for exanple, for

t he heteroaryl gro FratRens; eis' drertiee yteesde lhotthewppeutic and proghylpetic Ry |
R11), R21, 0, R32, R40, R42, 1(50, R52, Arl, Ar2 and Ar3,

i ncl ude pyr| ny pyrldlnyl
An effective amount of a disclosed ceramide derivative depends, in each case,

upon several factors, e.g., the health, age, gender, size and condition of the subject to
be treated, the intended mode of administration, and the capacity of the subject to
incorporate the intended dosage form, among others. An effective amount of an
active agent is an amount sufficient to have the desired effect for the condition being
25  treated, which can either be treatment of an active disease state or prophylactically
inhibiting the active disease state from appearing or progessing. For example, an
effective amount of a compound for treating a polycystic kidney disease is the
quantity of compound that results in a slowing in the progression of the polycystic
kideny disease, a reversal of the polycystic kidney disease state, the inhibition of new
30 cyst formation (partial or complete inhibition of cystogenesis), a reduction 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.



?nd pyri d?zi n%/l . Exanpl es of polycyclic aromatic heteroaryl groups,

or exanple, for the heteroaryl groups represented by each of Rl . _
1(2, R3, RYOWPREBG 1(21, 1(22, R3O, Rgz, 1( 40, RZZ,PCRTE%S,N%("%E?U
Arl, -r 2 Aand AR}04 ncl ude carbazol yl,

benzi m dazol yl, benzot hi enyl, 30benzofi nanyl, indolyl, quinolinyl,
benzotriazolyl, benzothiazolyl, benzoxazolyl, benzim dazolyl,

i soqui nol i nyl, i ndBypitallyi heicerdoiidd derixativesdisnjosed berelneare pdoitastased/fora WO

2009/ 045503PCT/ 2008/. - 37. - j | .

oo ool o B RER PR S &1 s fq i hicve USRI dgraboific Bfikhr. RRetiye amayots

EI'GO,C:LEZ 1, :?2201;1 tﬁgeiﬁlm,:gﬁﬁﬁge g&ﬂl,ati%ﬁy?i&ﬁ@,radg’é,beﬁ\v&ndmﬂl mg/kg per day e
- ary an - ere t er oar ro respecti ve .

Speci fic exant9V0re/khRerfay; sugh gs %W&%b%?ﬁ?%‘fﬂdaggg Pﬁ-‘él"’ﬁl’ﬁlhﬁbﬂrtd%se

represent egl byetER&G0. P hnd 0Fmg/kBIbod RRvei 2 Riwedd O day and

R, “Rap. Rl RAGT0.Dendil 00ing/@bod Theiehlper dihor Sibwedd M01 Hglke po2day an

i ncl ude: whemerkg neaday. ofherdisslpsecheramids dgpyatiypmmpy baagministered

i ndependent | y_suhst | ' ' j 75
SpendEnt Ve SBBH M SS  SnBHAR, HOBA I e g, Gy
het er oaryl gr bebninistecdduldj H§, bhbtimes pardeyg.sntless, bg., aaleily of twice-dily drpage
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10  ranges and/or schedules for administration. For example, assays for measuring blood
glucose levels are commercially available (e.g., OneTouch®Ultra®, Lifescan, Inc.
Milpitas, CA). Kits to measure human insulin levels are also commercially available
(Linco Research, Inc, St. Charles, MO). Additionally, effective doses may be
extrapolated from dose- response curves obtained from animal models (see, e.g.,

15  Comuzzie ef al,, Obes. Res. 11 (1 ):75 (2003); Rubino et al., Ann. Surg. 240(2):389
(2004); Gill-Randall et al., Diabet. Med. 21 (7):759 (2004), the entire teachings of
which are incorporated herein by reference). Therapeutically effective dosages
achieved in one animal model can be converted for use in another animal, including
humans, using conversion factors known in the art (see, e.g., Freireich et al., Cancer

20  Chemother. Reports 50(4):219 (1996), the entire teachings of which are incorporarted

herein by reference) and Table A below for equivalent surface area dosage factors.

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

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

To: Rat 2 1 1/2 1/4 177

To: Monkey | 4 2 1 3/5 173

To: Dog 6 4 3/5 1 172

To: Human | 12 7 3 2 I




nonocyclic rings A, B, E, F, G H I, N 0, V, and W wherein each
ring is optionally and independently substituted. The aryl and

het er oar yl W&r28@345303 ncl udi ng t hose represented by each PEfI/URZ00R0TILS0
20RI, R2, R3, R4, R7, R o, R21, R22, R3M41 R32, Rao, R42, Rso,, ns2A 2
.tc Ar , ea-- and Ar3, can be optionally substituted. In certain
enbodi nents, the aryl and heteroaryl groups are WO

2009/ 045503PCT/ USZDQM&N&;L@&E@hamaseuticelawmpbsidapmfm&gmidpdérimti#ésy

substi t ut ed WI t m)re ubst t s sel.ected from.the 0
Soner 5t 1 meor hdle Sl Fhitg AndRHee Rlsre, 3 AHEES Sy bR & el Fifused
al kenyl , C2_2Reraih] ‘@efott, ordBiao a rdal 2Q ikMllyasitif twéhou€) pedfedakly! varHim o,
Cl20al koxy al koxy) G . 20 al kyl Cl- 20hal pal koxy

(C1_10hal oal keR&HOEL, mage awiwblaﬁﬂth@l uty Iswareéanw prefopahly vdthirsten minutes

subst i tuery s (f)t(lfonﬁﬁ@)cﬁrg)blr ﬁﬁi%ﬂm%%ﬁéa@%%ctﬁfe i ncl udi ng those
represented by each of "R, , R? RO R2I, R22, R30,

R32, R40, R42, R50In orsembadienptie methodwtzhe pmﬂnumemqnogemonmthmpy

cyano, hydrox I CFe

G _l oal kyl am %rléerg)&e_cﬁ%gﬂs@’ker am %ﬁb?@l%%%gl éﬁ@&&% J%Béé aﬁ%@ﬁ 10

alicYl, Cl.10thisaintmidimeny, thé €erarbiidaldedvdtivr ys) thd dly phinydacanidalGnadive

10hal oaI kyl . eci.fic, substituents incl | oal kyl, -OH,

G _i oal koxy, ® §re§ﬁgh%ﬂl%?q€vp15§eﬁ%ﬁt%b@ﬁ, gllgggi koxy, amno, nitro and
cyano. 10 The trrafbthBodmbydanait] e hRtiRH @€ Helihendb® 1R co-tHE@ly HithBher
or as part of a larger nojety as inh "non-aromatic_ heterocyclylal kyl

group", ref er@eqaae%ﬁlba%%én@(% Age disdlpssaserappdedanvalivesdfefg-f i ve to

twel ve menber gimiffsktalr AREYsifhb N sheb 1P 8L Ang Ik Bodibl fimle cgﬁk%clﬁfveﬁpd’se
ring carbons, preferably one or two, are each replaced by a

het er oat om sussharats dusags, forms with gtherageats draedse tmm&w&r gmubca@anﬁ
be monocyclic s96cdté’<§&ﬂh BREY CFileS assd% atéb' B &: PRDLAEY chﬁ‘éﬁés

het erocyclic group”™ I's a non- aronat erocy I'C group
| east onelii turopentradt infecioosrand high blood pressure. Examples of the agents that can be

co-administered with the compounds of the invention include, but are not limited to,
over-the counter pain medications, antibiotics, antimicrobials, thiazide diuretics,
angiotensin-converting enzyme inhibitors, angiotensin II antagonists such as losartan,
and calcium channel blockers such as diltiazem. Examples of pain medications

20  include acetaminophen, aspirin, naproxen, ibuprofen and COX-2 selective 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,

25  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

30  benazepril, captopril, cilazapril, enalapril, enalaprilat, fosinopril, lisinopril, moexipril,

perindopril, quinapril, ramipril and trandolapril.



Exanpl es of non-aromatic heterocyclic groups include

(tetrahydrof uranyl_ 20(e.g., 2-tetrahydropyranyl, 3-tetr [ ranyl,
et rahyaNORPAIGTS. (1 3] - di oxaranyl . L1 3] -4 Lhi ol Ao b AR

[ 1, 3] -di oxanyl, tetrahydrothienyl (e.g.542> tetrahydrothienyl,
3-tetrahydrot hi eneyl), azetidinyl (e.g., Nazetidinyl, 1-azetidinyl,
2-azetidinyl), oxazolidinyl (e.g., Noxazolidinyl, 2-oxazoljdinyl,
4- oxazol i di nyl, 5-Phaxmecspiienl gompositians oh tedisglosgdeegamidgdagyaives i nyl |

2- mor phol i nyi ontf s i_%?ﬁhé 0¥ dr m@%@%ﬂ{;\g}%ﬁ%&%&kﬂmc Qarriers and/or diluents

N-t hi onor phol | | onor pho rphol i nyl),
pyrrolidinyl therefpr, sush pylacoke, dtanshl celRdqsy andiléxtriossy | Oth8r exeipierts, daalnds)

pi perazinyl (g.d.. Npiperazinyl. . 2:piperazinyl o]] I di ny
N- pi peri di nyl ?‘%-*‘BFE%‘E% aW‘ﬁ%IFl?/ef%-an%Bfﬁg |agﬁvﬁ§l¥?gﬂ4%spr?%§$lr %lhgly*) 50?)?1 ahd
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I azol onyl . The designation "N' on_N- norphol i .. Nt ol i ny.
30N- pyrrol i di $Apbe fRP‘}%Ii lﬁéli‘ealil?‘?ﬂbp?kRﬁ%aﬁéﬁgﬁﬁ"ﬁ’;%‘aﬁ’&n{sﬁg‘h %HE%R?’WG?E&%LP@S
that the non-pagommbd)s heterocyclic group is attached to the

remai nder of the molecule at the ring nitrogen atom WO .
2009/ 045503PCT/ US2liBaraericrs Sifluentgand/or excipientrtge ‘Aepeniatde’ indhe spate afbsing
di scl osed hergj r : ; 38

cst bl 1 hed | o8 i BEGHE Frqblentl AR AR A RRR R 108 o

5, 916, 91110 U. &18e1256 t8 86 redipignt theredfB Ths pharohageut®al3®H®80ions ka8,

6, 835, 831; and U.S. Pr.ovisiopal. i cation ... 60/ 932 ' y
310 2007, ¢ nescavempby Biienda n REGREH o8P e eSSy bl i
reference. |tmethodRh&sh toat skilled gtefdnniTh parsalthe pRarnacqution] cegobidors n
prevail over those of the references B}It‘{igglrl Qrai ed herein

reference.  are prepared bypniformly gad injugm 182 I & OHBT ‘ﬁg gmRonnds;

thereof can bgsagisineRtEwRE (Hdcatitre AREGHRY drdloR ckélpichts aBd koAl Qedeatg's
of admi nistration include, but 10are not limted to, orally,

i ntraper i tonedividjng theproduehisoumityosieas hareascul arly, intradermally,
transdermally, r eop?é f%ngééé@ﬁédi‘g dsttiont B th URBRYS derarkE QRlidarived cati @
a , L 1y or

I nhal ation. Typic e conpounds are adm ni stered ora

i nt r avenous| ybe formulateAsss a sabdiethsackstshury, faddj formulatian, srogherpapisule, elixir,
PrE1Era Y2 BBy S 0 A 8 Bl B BB
generally consist of a suspension or solution of the compounds of the invention
20  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
25  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.
30 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



15cats, and the like), a farmanimal (e.g., cows, sheep, pigs,
horses, and the like) or a |aboratory aninmal (e.g., rats, mce,

gui nea pi gWo 24vP4E3e | i ke). Subj ect and patient are usd¥T/US2008/011450
i nt er changeabl y. "Treatment” or "i43eating” refers to both

t herapeutic and prophylactic treatnent. 20An effective anbunt of a
di scl osed ceram de derivative depends, in each case, upon several
factors, e.(.yehidis dieadriels coagentiogalydatiplowidzad auhithcapnihett ivath redpettite the
subject to be treated,.ihe intended node adm ni stration, and, the
ety of LSS GvPTHoB Y b Rblor ReBrr g qom e e
anong ot hers. pianffelifcd cvBpIRINGL FOf ex@mpRSibe pRarth8AltichiScorThoSITBAY VS the
sufficient to have the desired effect for the condition being

25t reat ed, whin¥entigamayialsecre founylpted foraental giministiation 62 Sirped9Ey ek at e

or pr OphylﬁCtxicFeﬂ{i!)ry eﬂemy, pgt, ic&ﬁai‘h c@ﬁ&én‘ﬁ@naﬂ%@%ﬁﬁfbﬁ b€ ch'h ocoa
appearing or progessing. For exanple, an e tive amount of a
conpound for Yutieaed atberaglyvetigesy stlse the phamyncditgabeenpasiticheofthainvenonof
conmpound that results.in sl.owi ng in the progression of the.. .

pol yoyst i ¢ ki BNy i ueL Br Lpelogre pr bl (g Biocelatpigpraton.
di sease st at eljlusthative bhvdricdus ervded ofrrmisifieationh nietioaat vehitlesaad tarfibrs are

compl ete inhibition of cystogenesis),.a redyction in cyst & ,a
reduction in ‘Bﬂﬁ’ F“{g’eé’fféf ‘?’"bﬁz’r&?’&oél,s greutical g%‘ﬁ‘&?&?’gﬁ i€l t he
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di sease. WD 2009/ 045503PCT/ U52008/ 011450 - 40 - Typically, the
ceram de deri vat i vEsdnsatien isdllngretsd by dhefolawing expmples whish age not
sufficient petj iRt O: iwave the desired therapeutic effect.
Ef fective angl&{r??gedﬁ) b%#gﬁalltlés)g)laaglgg%yber am de derivatives typically
range between 0.001 ny/ kg per day and 500 ny/ kg per day, such as
between 0.1 and 500 ng/ kg body wei ght per day, 5 between 0.1 and 100
nmy/ kg body weg E?FISX"MOW bet ween 0.01 ng/ kg per day and 50 ng/ kg
per day. The disclosed ceram de derivatives nmay be adm ni stered
continuousiy or at specific timed intervals. For exanple, the

ceram de der | i Ble. SRS PELMShe HRfvduses G oferaPhretndds ForuR®"
Commer ci al | y Bx¢patatiphaf Assidy Anxlygsbe enpl oyed to determ ne opti nal
dose 10 ranges and/or schedul es for adm nistration. For exanple,

assays for neasuring. bl ood gl ycose |evels are cormmercially avail able
(e.g., CheToJEE&UH&Eé&é&#ﬂE%ﬁggﬁﬁﬁ% Inc. Mlpitas, CA). Kits to
measure hgyran insulin levels are also conmercially available (Linco
Research, Inc. St. Charles, M) . Additionally, effective doses may be
extrapol ated from dose- response curves obt?igfd from ani mal nodel s
(see, e.g., 15Conuzzie et at, (Cbes. Res. 11[( k¢u75 (2003); Rubino et
al ., Ann. Surg. 240(2):389 ' HQ

HO
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{Scheme 1)

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



(2004); Gll-Randall etal., Diabet. Med. 21 (7):759 (2004), the
entire teachings of which are incorporated herein by referen A
TherapeutiW&’lzf’@”"éf"Péct i ve dosages achieved in one a%i rrdTCerﬂgs&@\%)"yé‘ﬁo be
converted for use in another animal, incd4udi ng humans, using
conversion factors known in the art (see, e.g., Freireich et al.,
Cancer 20 Chenot her. Reports 50(4):219 (1996), the entire_teachings
of which are (IAtdrporenzadadets di2rmingl) veas dissqlved in{HdClaBiral) AThemsiiteor

equi val ent surface ar ﬂ? : {1 Rat (150 g)
Monkey (3.5 k§)° geg(ag?"l?g éﬁ%ﬁ%ﬁ’?‘%w ‘ﬁ%‘}‘ﬁ’%éoa: B’Wgﬁu‘g Zﬁﬁf’( ﬁ‘g‘) 1/4 1/6 1/12
To: Rat 2 chromatography) for completion. After completion the mixture was filtered and
purified by column chromatography using, for example, a mixture of
5 (CH,Cly/MeOH/NH;OH).

Method 2
A mixture of Compound A (1 mmol), such as (1R, 2R)-2-amino-1-(2,3-
dihydrobenzo[B]{1,4]dioxin-6-y1)-3-(pyrrolidin-1-yl)propan-1-ol, an acid
10  (Compound B, 1.2 mmol) and DCC (dicyclohexylcarbodiimide, 1.2 mmol) was
dissolved in CHCl; (5 ml). The mixture was placed in the microwave reactor (T =
120 °C, time = 1min) and it was then filtered and purified by column

chromatography using, for example, a mixture of (CH,Cl2/MeOH/NH,OH).

15 Method 3
A mixture of Compound A (1 mmol), such as (1R, 2R)-2-amino-1-(2,3-
dihydrobenzo[B]{1,4]dioxin-6-yl)-3-(pyrrolidin-1-yl)propan-1-ol, an acid chloride of
Compound B, 1.2 mmol) and K;CO3 (2 mmol) was suspended in THF (5 ml)., The
mixture was stirred at room temperature and monitored by TLC for completion.
20  After completion, the mixture was filtered and purified by column chromatography
using, for example, a mixture of (CH;Cl,/MeOH/NH4OH).

Example 1B. Synthetic Route 2

HQ YO NRZRS j
h@—% © W o
NH, O R? >:°
)
A D Ry
(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-



11/2 1/4 1/7 To: Monkey 4 2 1 3/5 1/3 To: Dog 6 4 3/5 1 1/2 To:

Human 12
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hydroxysuccinamide esters (Compound D prepared according to the method below)
in methylene chloride under an atmosphere of nitrogen, for example, for 18 to 24

hours depending on the ester used.

Preparation of N-hydroxysuccinamide esters

HO

e b, OO 453
4 )LP)LR“

MR + N~oH - N-g”
© 0 (Scheme

3)

Various mono- and di-keto acids were coupled with N-hydroxysuccinamide
in the presence of N, N'- dicyclohexylcarbodiimide in ethyl acetate under an
atmosphere of nitrogen for 18 hours. The products were filtered to remove the
dicyclohexylurea. The identity of these esters was confirmed by 'H NMR and the
crude material was then used in the preparation of amide analogs without further

purification.

Example 1C, Preparaion of Compound A of Schemes 1 and 2
(1R, 2R)-2~amino-1-(2,3-dihydro-benzo[ { ,4] dioxin-6-yl)-3-pyrrolidin-1-yl-

propan-1-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.



7 321 W 20091045503PCT/ US2008/ 011450 -41 - Typically, the
phar maceut j cal sitions of the ceram de derivatives, di . . ,
herein can™ E)em%l)g‘ﬁpﬁ?stered before or after a neal, or ﬁ&ﬁﬁéh‘%@i 0 As
used herein, "before" or "after" a neal-4%&-typically within two
hours, preferably within one hour, nore preferably within thirty

m nutes, nost preferably within ten m'nutes 5 of co nci ng or
finishing a mmpecgnbyel y. ﬁ enboq@ /t he net hod
of the presentoi nye H On~i-s~ ol rl{eramenrmsm dreg),osed
cerani de derivatif&es areadnini stiewed 4l one.  Accor di mgky, In this
enbodi nent, the ceramni de @ ivatime i s the onl y phar aéeutical ly
active i ngredl ent being adm nistered for the treatnmeptM y 101 n
anot her enbodi nent, the énst hod of the invention is a co- I?erapy W th
ot her therapeutically aciive dr ug(s). The discl osed ferarnide
derivatives are ®oscads it HE® o) thiapEOys| &~singl e
dosage form or consecut’anicVz Hsepar ae dosage f O s her
agents that ease the synptons and/or conplications associ afed wth
PI CD. The associ ateq_gynptons Wi th PICD include pain, Rkeadaches, 15
urinary tract infectiops and high bl ood pressure. Exarrpl es of the
agents that can be co- adinistered with the conpoundg, of the

i nvention include, notinited to ovék-the gounte

medi cati ons, anti bi otlﬁ;@,z i ;]croblza ®, thi azvf‘de di U et
angi ot ensi n-converting enzyne 9 nhi bitors, angi Rot ensgiae: S agonl sts
such as | osartan, and cal et um channel bl ockers such as 4i | {i azem
Exanpl es of pain medications 20 include acetam nopheE‘t aspirin,

pai n

napr oxen, ibuprofen and COX-2 sel ective inhibitdrs*&UtH“as rof ecoxi b,
cel ecoxi b and val decoxi b. Exanpl es of antibiotics and antim crobials
i ncl ude cephal osporins, penicilin derivativesgian no ycosiodesm

ci profloxacin, eryt hrony0| n, chl oranphem col, |/é ra j
anpicillin, gentamcin, sul farret hoxazol e, tr| ffet hOFHHgI .
ci profl oxacin, strept onyci n, rifanycin, B (Scheme 4)

Preparation of EII: (R)-benzyl 3,8,8,9,9-pentamethyl-4-
ox0-2,7-dioxa-3-aza-8-siladecan-5-ylcarbamate

5 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 {ters-
butyldimethylsily! chloride, 2.4 g, 15.95 mmol). The reaction stirred for 12 hrs at
room temperature under nitrogen atmosphere and was quenched with aqueous

10  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, CDCl3) = 0 (s, 6H), 0.9 (s, 9H), 3.2 (5, 3H), 3.8 (s, 3H),

15  3.8-3.9 (m, 2H), 4.8 (broad s, 1H), 5.1 (g, 2H), 5.7 (d, 1H), 7.2-7.4 (m, 5H).



25anphotericin B, griseofulvin, cephal othin, cefazolin, fluconazole,
cl i ndanycin, erythronycin, bacitracin, vancomycin and fusidic acid
Exanpl es ofOtZAPA#458& di uretics include bendrof | unet hi aZCddIS2008/611450
chl orot hi azi de, chl orthalidone, hydrochl4gr.ot hi azi de,

hydr of | unmet hi azi de, net hycl ot hi azi de, metol azone, pol ythi azi de,

qui net hazone and trichl ornethi azi de. Exanpl es of

angi ot ensi n- ¢ matidggﬁmﬂzm t_]gﬂBHl:erblﬁ}:lﬂimﬂEmal}[Mg gpril,
captopril, cil. pr.il pril,

lisi noprll Rl LSl arhamale | ang

trandol april . %9 ﬁ 14 j’;%ffﬁq uﬁ’i% ¢ (26 g, 78 mmol
Phar maceutical co ogolqt)lq%ns o(ﬁgﬁ] ﬁﬁl scl ose gsr]am gl%ml er(l vga’tl ves )

optional |y i nditsobied oné0 mL of GiHEF @étmhmman)madém raregeptastbbspherawaser s

and/ or dlluents t.her ef or tarch el lul 9se

dext rose. 0t K&PLe 83‘8}”&‘%&0 O%U@Hc(g?gg gg’gl‘gl’ Bergag'g%t{lgl‘{ g’tsledrll%?s *hd
plr ese[) vati v?ass maiddecfhn@ylﬁ%ﬂlﬁhtc (le byl 3 lnﬂﬂﬁlp%dhssalﬂéd mbl tlmr)a&mmddedan
al so be inc e Mpre conplete listi sui tabl e_ex ts can
be found in tﬂ@%ﬁ&ﬁaaﬁacmnmﬁmm@ﬂg‘d ORATIRIAL ég @?ﬁile to react
Phar maceut i cagy, £¥ ﬁ%?ol(&%@y)stlmn% at rddhe tenfbefan@E $or Lhirk Uﬁﬁbﬁc@'ﬁﬂé ﬂfe

exci pients are "accept abl in the sense of being conpatible with the
ot her i ngr ediresntion sfixturrtopfiiGrid s aheghedusinErgequs ARy chipgde and
deteter ! o e MRah AR AR ARERh, EEDE. MR AVBF RULLCAIn SRARABII T onS
can conveni ent sented Tn unit dosage form and can e prepared
by any sui tab:loacemateddl‘herrmude produdne:asia(mriﬂeddwanotunsaq:hrorhﬂtogﬂpby wding 2376

phar maceutic onposi tions are pr d uni f.or

B ngi ng 1 nt o 02STRRaRD SRETR ELESRAERTNS BuPenBu0n RAMRTAY PhiToe
carriers, dilgenidcENY.Dfs, S UL-D(H, MY 44EDH) 4. sragczeg§ﬁ2ys, 2H), 5.4
15d|V|d|ng the product into unit dosages thereof.

phar maceut i cdm. dBfok(d: 1Hhs @ 1Hhd 47-démod® cer ani de derl vatives can
be formul;gted as a tablet, sachet, slurry, food fornulation, troche,
capsul e, eI i Xir, suspensi on, syr up, waf er, chew ng gum or | ozenge. A
syrup formnul Rreganation|of FA¥nlpanz Re2ih)e yhityidimg sy tsghony ~brf2.80| uti on
of the conpou; ﬁjs f t L salt in a
liquid carrie < with a

flavoring or col or(Rnge;angm{tenMeﬂemieh@lsﬂplmyﬁl-(2@n is in the form of
a tablet, one or rmaceutical carriers routinel d for

prepari ng solql}éVdF‘Eheﬁ%ﬂ[Bl[ﬂs&]@O’@aﬁ i L onprrepaEg2-yleasdampied géﬁ’ f&pmol)
carriers g ”C'Médﬁ?&?&ﬁhwﬁﬁ{z@%?&ﬁd eI dolim tbafd@&uﬁpﬂm%g&{ ose.

Where the conposition 1S in ormof a capsule, the use of
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
25 by column chromatography using 2.5%EtOAc-2%acetone-methylene chloride. The
desired diastereomer was obtained in 80% yield (2.5 g ). "TH 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, SH).
1.4]dioxin-6-

1 (1R, 2R)-1-(2.3-dihydrobenzo 1-1.3-

Preparation of EV: be

dihydroxypropan-2-ylcarbamate.
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25routine encapsulation is generally suitable, for exanple u3|ng t he
aforenmentioned carriers in a hard gelatin capsul e shell he
conposi ti oG H e formof a soft gelatin shell capgmngﬁmmw 1450
phar maceutical carriers routinely used f4%- preparing di spersions or
suspensi ons can be considered, for exanple, aqueous gums, cellul oses,
silicates or oils, and are |ncorporated in a soft gelatin capsule

shel | . 30Though thléelabld\lgQc!i?ééc@*?rpbiﬂalﬂlmgthﬂlsﬂlﬂ@s)édl rd rout es of

enbod; ment s o e e PATBGRS- Nt ARARP Rk B RRRR R otf |
the art that gtdotvedi®aesnichixaadohAsdticabidOTHE/SVae (3/\1\1)) and leﬁ to snr over
2009/ 045503PCT/ US2008/ 011450 - 43 - vehi carri

|
conventi onal | Vg@nﬁh?)%@e WAt RRPEled éif’@mlaﬁg F@SW(’)‘{‘}‘Pt ?Zé’%%?a“tydh fef avith

conpounds of firgad Ve, ITRR cHR¥ hﬁiuutw Fedicll of c@lﬁ.nﬁﬁ&:'f&d?;ﬁht@giﬁbhy using
adm ni stering the pharmaceut.i cal ositions. For exanp

phar maceut i caf0%Bisshexanms The P‘@Iﬁ@fq eyiesy Qhﬁalﬂwﬂaﬂ%o\“ﬁé (? 83 Bill Ht ed
oot ORI Plob U2 21301, PSS BAORL Ui, £1 (BBl SN RO 4.6 O

cont ai ni ng conven 'sUpposi t or ses §uc doc

ot her gl ycerig@esad sAPER S. ﬁ(bﬁ)aﬁlsana)m&(ts,l 21 6 GQmICBB,I I.i-dnls(anSHD.he

i nvention can be fornmulated for injection, or for transdernmal or
trnasmucosal adm nistration. Illustrative of various nodes of

adm ni strgg i %eﬁ@&@%_&dmuw%é@t@ﬂ%fgm%@nvlpr e those descri bed,
for exanple, Tn Remngton"s armaceuti cal Sciences, 18th ed.
10(1990), the dis cB@gmk(éRoian(%B\ dikydrehenzqi B hdlsiotepaibhl.By
res;ﬁ{)legge whi Cﬁl}lh)éd%?ﬁ()t%p %J%lc%g%fn?te kaag ldfs&él@%cp % Q%e&;bﬁ/nﬁﬂllel QMo -15 °C
EXEMPLI FI CATI &N one equivalent of methanosulfonyl chloride was added to the mixture. Mixture
was stirred about half an hour, and ten equivalents of the amine were added. The
15  reaction mixture was allowed to warm up to room temperature and then heated at 50
°C overnight. The crude was evaporated down and the product was purified by
column chromatography using a mixture of methanol/methylene
chloride/ammonium hydroxide. The pure compound EVI was then de-protected by
hydrolysis in the microwave, using aqueous NaOH (40%in weight)/methanol
20  solution as solvent and heating the mixture to 150 °C for about 15 minutes to give
the free amines of the type EVI. The final product was purified by silica-gel column
chromatography using a mixture of methanol/methylene chloride/ammonium

hydroxide.

25  Examples of EVII compounds

i) (1R, 2R)-2-amino-1-(2.3-dihydrobenzo[B1i1.4]1dioxin-6-yi}-3-

moipholinopropan-1-ol.



Exanple 1. Synthesis of Ceram de Derivatives: Ceneral Methods for the
Preparati on of Am de Anal ogs Exanple 1A. Synthetic Route 1 25

Met hod 1 WO 2009/08358 xt ure of Conpound A (1 nmol ), such FAS/YSEREAILLS0
2R) - 2- am no- 1- ( 2, 3- -49 .

di hydr obenzo[ P] [ 1, 4] di oxi n-6-y1)-3-(pyrrolidin-1-yl)propari-Il-ol, an
acid (Conpound B, 1.2 mmol), DCC (dicycl ohexyl carbodiimde, 1.2 nnDI)
and HOBT WO 2009/ 045503PCT/ US2008/ 01160 - 44 - (1-hydroxy
benzotriazole, 1.2 mml) was ssolved:_in_C 2@;2 (5 nl). The m xture
was stirred at room tenperat nd “froni by TLC (thin liquid

chr omat ogr aphy) for conpleti@$#{ﬁhtqmb0oq- gfi o the m xture was
filtered and purified by colu chr omat ography usi ng, for exanple, a
m xture of 5 (CH2C12/ MeOH NH4OH). Met hod 2 A m xture of
Conpound A (1 mmol ), such as (1R 2R)-2-am no-1-(2, 3-

di hydr obenzo[ #] NMRX{400 d4Hn-E3YR) §-82.8 0, 2HD, 2H (@d]2HDAreR& il 26), 3.230m,

ol ) was i SO0 9601 Fi e 2l T - R PR R ol

m crowave § eantzp04@M+HR0 C time = Inmin) and it was then filtered

and purified by colum chromat ography using, for exanple, a m xture

of (CH2C12/ MeOH NH401- 1) 15 Method 3 A m xture of Corrpound A
(1 nmol), such as ( P
di hydrobenzo[ p] [ 1,"4]C -0 y pT Op

acid chlori del-of GOmpamand-&, 1.2 rrrml) and K2CCB (2 nunol) was
suspended in THF (5 m). The

ofv\©:

'H NMR (400 MHz, CDCl3) 5= 1.4 (broad s, 2H), 1.7 (m, 4H), 2.2-2.6 (m, 6H), 3.2
(m, 1H), 4.2 (s, 4H), 4.5 (s, 1H), 6.7-6.9 (m, 3H).

10

15 Example 1D. Preparation of Substituted Phenoxy Propionic Acids for

Compound B in Scheme 1

Example 1D1: Preparation of 3-(4-methoxyphenoxy)propionic acid.

20 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 ina

25  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



m xture was stirred at roomtenperature and nonitored by TLC for

conpl eti on,

20 Af t | et ' '
ter conpletion, the m xture was f||ter%%/|$s?gqﬁémd?u

purified b‘iyoc%?”ﬂtﬁff'oéhronat ogr aphy using, for exanple, &

(CH2C12/ MeOH/ NHAOH). Exanple 1B. Syntheilc Route 2 25A (Schene 2)
- 45 - hydroxysucci nam de esters (Conpound D prepared according to
the nethod below) in nethylene chloride under an at rmsEhere of

nitrogen, forawylapigile, Thoprudgmeprighwiogesstalbisehdemg Y

f¢es-uylapethyl

used. 5 Prepagath o\ Himd BUAVORIHE e Weflfin SRHdHiRd in a (RURBeR)o give
nd di - u81 ed wth

10Vari ous npbno-

eto acids were C

N- hydr oxysucc4tagofibas whitcaystale §¥€icki 3B#8 5). TH NMR (450 MHz, CDCl3): 6 = 2.72
NI - di cyel ohexy! £ar Radbifrisde; 68 S5 oB5S! LS A48 Sk Betty; =670 (m, 41,

5
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Ar-H); ’C NMR (112.5 MHz, CDCL): d = 18.843 (CH,CN); 55.902 (OCH3);
63.699 (OCH,); 114.947 (CH;OCCH); 116.183 (CH,OCCH); 117.716 (CN);
151.983 (CH;0C); 154.775 (CH,0C).

ii) 3-(4-methoxyphenoxy)propionic acid (2).

A 945 g (5.34 mol, 1 eq.) sample of 1 (3-(4-methoxyphenoxy)propionitrile
(1)) was charged to a 22 L round bottom flask equipped with an overhead stirrer
under N,. To the stirred solids, 4 L of concentrated HC] was slowly added, followed
by 2 L of H,O. The reaction mixture was heated to 100 °C for 3.5 h, at which point
the reaction was complete by HPLC analysis. 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 HCl. 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, CDCl;); =
2.78 (t, 2H; CH,COOH); 3.70 (s, 3H; OCH3); 4.18 (t, 2H; OCHy,); 6.78 (m, 4 H; Ar-
H); ">C NMR (112.5 MHz, CDCL): 6 = 34,703 (CHCOOH); 55.925 (OCHs);
64.088 (OCH,); 114.855 (CH;0CCH); 115.984 (CH,OCCH); 152.723 (CH50C);
154.302 (CH,OC); 177.386 (COOH). |

Example 1D2: Preparation of 3-(4-(3-oxobutyl}phenoxy)propanoic_acid

3

HO




at nosphere of nitrogen for 18 hours. The products were filtered to
remove the dicycl ohexylurea. The identity of these esters was
confirmed WP 2HAMRYANd the crude material was then usedGrASEHEOTS0
preparation of am de anal ogs w t hout fursihker 15purification. Exanple

| C. Preparaion of Conmpound A of Schenes 1 and 2 (1 R

2R) - 2- am no- 1- ( 2, 3-di hydr o- benzo[ 1, 4]

di oxi n-6-yl)-3-pyrrolidin-1-yl propan-|l-ol was prepared by according
to the preparati ortgf l:iahixturedf 4{(Ehvidrotypbe®l)-20uBnaET | 3D g),thon Snfdnd e
teachings of which ar_e.i or por in.by reference er al
synthetic routle: 38Y OB‘F’QBZ%P’E‘S ?-EE&?E%%}RZJ g\“%)t‘%s\;‘ﬁ?tfz‘i)ﬁt% HF@T:%? F s
depicted in Saheng n&eaﬁé 8¥led BTERA EeMpefiture ndthe solvE-RBREMbved to
3,8,8,9, 9-pentanet hyl- 4-

0X0- 2, 7- diSox alrpuess: 8463 pxabutyhphenoyy prapsasniride wanotieined as awhite lid 6. 5
mol ) was adc@q'];g rTet ga&a(?i%n%g/ &EQmP&H&%EtoEraph* usm%eﬂr%)g acet te/he,xane

hydr oxy- 1- (meth 1- oxopropart ear 10.6
mmol ) in DVF (di mStdp2: %@F(ﬁmdmyl)ﬂ}ﬁnqx}))prropadmmkﬁ (BW&'@DW& @ipended in

t enbut yl di i,lyl .chlorjde,.2 4 15. 95 . t n
gti rr edyf or %J%Z%ag “}[éd"ﬂwg?l?ﬁ%de‘r"i{‘%?%’%‘ﬁﬂ’g % %éﬁa-lf e?% and
}Nas quenched rhﬂxtdﬂegﬂsl hsadxﬁ%mml tanﬁ:locm gmwdmﬂmﬂ%oﬁﬂévas'ﬁﬁﬁwaqmﬂous
ayer was _extracted wt yl ene chloride and et
acetate (£00 Wy Ard° ire: gfﬁgam pmp gl W‘W@ym’gﬁ@&‘)‘)ﬁn"ﬁlﬁg Sln?'}h/%"ea‘?fd

concentrat ed 15 KIS dRIAG NGOl Wa@-(B1oxb b tPIgpHRY 069 brd oqéumh@gr aphy
using 10% Et Orgimy?et hyl acet at e) -h\gg(grges t%Ctglg%e %%% ch

yield). 111 NbRi aql@@am@tesdm:ﬁ%lj BHYNEB (CBEL) 40fbm§;12(39m)9 (5,33}9 24,

‘Z’ﬁ)l? %0 (S o B (Rl ee, 10, S (9

- 47 - Preparation of Elll: (R)-benzyl

3- (tert - 05t vIiEkamplehMD 3 iPrghacation of 3{(2-(Bmethoxyethyl)phenoxy)propanoic acid

di hydr obenz01131F1, 41di oxi n-6-y1) - 1- oxopr opan- 2-yl car bamat e.

(2, 3-di hydrobenzo[ 13] [ 1, 4] di oxi n- gnesium brom de (26 g, 78
nunol ) dissolved in 40 nL of T rofuran) under a nitrogen
at nosphere was

Step 1: a mixture of 4-(2-methoxy ethyl) phenol (1.547g, 10.3 mmol),
20  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 SiQO; (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
25 (2.0¢).

Step2: (EY/(Z)-tert-butyl 3-(4-(2-methoxyethyl)phenoxy)acrylate (0.57 g)
was suspended in a mixture of THF (5 mLYHCI (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-

30 methoxyethyl)phenoxy)acrylic acid was obtained as a white solid after purification

by column chromatography using a mixture of hexane/ethyl acetate.



5cool ed down to -70 C and (R)-benzyl

3,8,8,9, 9-pent 1;_ 1- 4- oxo- 2, 7- di oxa- 3-aza-

8-si | adecan- 2—”%& amate (12.3 g, 3 Immo!) dissolved in CTW"‘{R;HL%WH)
wer e added dropw se. The reaction mixtur®was allowed to warmup to
-15 Cand left to react for 12 hrs followed by stirring at room
tenperature for 2 hrs. After cooling the reaction mxture to -40C it

was quenched usi ngStaRdeEYsL)atribii- Kyespilipaengreacylicreidd§ded 0S| ayer
was extract edgy omd'%ﬁ gﬁ@H@fd fﬁﬂ QIYcFPd/ 998 %k &EE 2461, a;@qn g) was added.
concentr at ed. cru pr oduc r| i e ol'um ¢ rorrat o%r aphy
usi ng 25% Et Olihe-mecttanwshmdrggmtqdm &tnmSIﬂMGmre(ss_tse for 288943/and lltHNﬂ/R

EE e T gt i

11-1), 7.457. dsikga mbithre of hexdnepwhybidetare, 0542 Yiethuxpetty)fHenbky)propanoic
210-3-(tert-but Id| thv 5|I

i hvdr obenz of 298 WS OB VS S 0.3 618l 5 NGR 4Dy R iz s 285
(R) - benzyl 3- ttﬁ{)ti»ggté’bﬁ')@ﬁ‘wﬁ{ﬂ¥}29>6t¥il=1ﬂ-6(83 (a 2H) 7.1 (d, 2H).

di hydr obenzo[ 13][1, 4] cl'i oXi n- 6-y1)- 1- oxopr opan- 2- yl car banat'e (3. 19,

6.6 mol) 20 were dissolved in THF (25 m) and cool ed down to -70 C

d t . i 1
THE | 131 niot) ESauE TR Eparicn SR R Mt plnok et aibicalid "

C. After 10 hour, t$tep t ehphanonymasionjs eridi® 8 ewsq mmwl Y wasdjsrobigd inMe@H on

Cayer was evelloraoae i MM RABL R Ik RO G d 08 RUEET

chr omat ogr ap hmidﬂ&wm reachPreT O 2Y@ GahinpeFhesblvghtevs evhponatediehe thhaure

desired di astereonger $ ained jin %, y1 2. 11-.1 400
MHz, CDCl3) 6%@sRagt gt%ﬁ @8 r@r‘h)a“ﬁg*’?é%{ @h\g&é ’%‘3 Iﬁe {jganig p 333"%’5
(m 211), 4 Zd&eﬁ ov@ﬂl‘@gsoﬁr fﬁt&&f Qﬁdje»&porliib&)to give theftthl 3dhedoxyphopdndats
11-1), 6.8 (s f .2-7.4 (m 5H). 30Preparation of
EV: benzyl5(lf5F@g>§§)7I!EmG Qhél/ﬂydr obenzo1131r 1, 41di oxi n- 6- v11- 1, 3-
di'hydr oxypr opan. 2. oar bk chlo 0299084 5RAIPEH &@%Q@@A@é{&@éﬁuon 48
- Benzyl (1R 2R ert-butyl di nethyl syl oxy)-1-

di hydr obenzol mlmptm Qfxmﬁhﬂ 3yphenoxypaenangaie 9r52 @m@mlba;ﬁﬁ@@ (0. 50)
was di ssol ved 0 T and
left to stir %vtglageﬁfl mong}i“ﬁfey%:f&t}'dg 3\%}@{1@ gla(g}rlctélégy:@%%ﬁ 8(—%{%%&11)
product azeot mixmre &}ab ytimed @atrnighthThe mixture was evaporated and the residue was

20  diluted with EtQAc (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-phenoxypropancate (200 mg, 0.76 mmol} in 2

25 mL of HCI (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%).
30 :

Example E. Preparation of Amide Analogs




5 Et0Ac (10 nl). The crude product was purified by colum

chr omat ogr aphy usi ng 50%t OAc- hexane. The pure product was obtai ned
in 74%vyi eV@ @Q/EE0g) . 1H NVR (400 MHz, CDC13) 3=3. 4- 3.PET(Upp004mRHI4SY, 1
(broad s, 4H), 4.8 (s, 1H), 4.9 (broad.s3-211), 5.7 (broad s, 1H),
6.8 (s, 2H), 6.9 (s, I H, 7.2-7.4 (m 5H). 10 CGeneral procedure for
preparation of EVI and EVII Benzyl (IR

2R) - 1- (2, 3- mmwm&m 9f-Clordound 163 N-[2- I-deroxy-z-
dlhydroxyprop%

cooled to -18 SHH , LAY HS CERAYERY 91

added to the ,mt}g,#[_&enmjélﬁgﬁomdétl rred about half an hour and ten
equi valents o € am né were added. The 15 reaction m xture was
allowed to warmup to roomtenperature and then heated at 50 C

overni ght. The crude was evaporated down and the product was purified

by col um chromat ography using a m'xturi of net hanol / net hyl ene
ve,

chl ori de/ anmoni um hydr oxi de. The pure¥§o un@hﬁv was t hen
de-protected by hydrolysis in the mcro usi ng ueous | C]—I -

(40% n wei ght)/ met hanol 20 sol ution as sbl vent and eatl%%

m xture to 150 t for about 15 mi nutes gi¢en f ee of t he
type EVI. TheAinal product was pyri hv sil

chr omat ogr aphy. U&; i xfure o%g‘éq{ hananet hyI ene ¢hl or{b n
hydr oxi de. 25 0 b f\/?@c ounds 0 5 HZ0
210- 2- am no- 1- (2, 3==di Kydr o (1311-1, 41di 6-v]) -

nor phol i nopr opan- |, ol 2009/ 045503PCF 5%88/0 Z@CL}: -

| FI. NVR (400 MHz, ZE’:DCIS) 8=2.3 (dd, 211), 2.%(dd, A 2526(m
2H), 3.2 fm 1H), 3.6-3.7 (m 41-1), 4.2 (s, 411), 4.4 (d, 111), !
6.5-6.9 (M 3J&cHelie IM for CL5H22N204 5 miz 294.8 [MH—I]. ii) (IR

2R) - 2- am no- 1- (2, 3-di hydr obenzor (31( 1, 41di oxi n-6-v1)-3-(pi peridinl-vl
)propan-l-ol. OH 10

Compound 163 was prepared by following Scheme 1A above. 3-(4-
methoxyphenoxy)propanoic acid (see Example 1D1, 34.47g, 169mmol, 96% purity
10 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,
15  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 S00mL of 1.0M NaOH. The layers
20 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



1HNVR (400 MHz, CDCI3) 8= 1.4 (broad s, 2H), 1.7 (m 4H), 2.2-2.6 (m
6H), 3.2 ( 11), 4.2 (s, 4H), 4.5 (s, 1H), 6.7-6.9 ( - 5.
Exanpl e | Dmolgp[é%)é?“gfl on of Substituted Phenoxv Propi on:pgﬁjclslzéém%%ro
Conpound B in Scheme | Exanple 1D : Pre¥arati on of

3- (4- met hoxvphenoxv) propi onic acid. 20i)

3- (4- met hoxvphenoxy) propionitrile (1). A 740 ¢ é-RéES 96 mol, 1
eq.) sanple ofepaaivdifionkiaavrsius lexsr, dried gjesd sqdiurg selfsie andevagorated)ta yield
under it r 0Py 6754 408 B @bofdicAlyida AP - TRIAORSINTEA NEBOLY

was charged to ask, and Sti rlngln iated Via an over head
stirrer. Acr ydleotiol (S00mL) 28henting 8. twbsfméd toér Heroundsttarh askotauinped

to the reaction flask in a,25 si e portio and. t he reacti on,,
m xt ure heat eWj!t ]éf‘mf’ﬁﬁ iqal, ptirggs aﬁdﬂgﬂl@%’?ﬁiﬁ ?b% SOIYHAN Sé’&aiﬂ{\i{%ﬁ%ﬁ
reaction vas ﬁ@%lcﬁélﬁca%nr&éalv&aseeﬂtehrat§afyﬁm gm\f\ermmraame@sgsg rotary
evaporation, and the resul tlng oil was chased with toluene to renove

excess WO 20%@5@%@00#@&%@&@ &OmL) aeql W@ﬁﬂ? theséirredhe

crude materia %( t
et her) 10 vol uirrélys&%e# ?ﬁ Ve ?J tbigoq%trc{ﬁmnlg ‘i’ %I%q v |SE¥%cr\¥gglaum
oven to give ¥k agdemftoihmmnﬂirbtaﬁd cnyytanlahtson(ﬁﬁneddchtelﬁﬁegm (témpedatidyR

450 MHz, CDCL3 H. CN); 6= 3.83 (s, 3 H OCH3):
{ 4.05 (t, 2112111)96@1256"0) —Aé‘efﬂﬁ '(ﬂiﬁut%ﬁhe B’I*A?“fwas sgeie C&R/ﬁ"(al‘i@l’%a%%"f

D) 8 SRR, Wd P R s

(CH20Q0). ii) ®B-s(idfordf howrepAbaoesulting dpclosiivry wes ﬂlt@@ on a Bgichuges Sungef. B34

nol, 1 eq.) sa ( t hox i.onit. S
charged to a rf Lm?%‘i?#é %gt Waﬁgﬁ%g 1%)% hus}a{]r% ik L(ﬁ% Séép(’p ye
stirrer underalbbhol Eﬁ@omng "Biel théteal ks lndﬁsferﬂem@fdrﬁﬁgﬁaphﬁcah@cbdwms'a@s
sl oWy added, foll owed L of H20. The reactjon m xture V\%S heat ed

to 100C for 3ur5|ehva°&t1mv€ﬁi 3 ﬁasﬁdﬁl?ﬁqr typ daysehe mpisAaleigheshineand a
anal ysi s. SThede{y? ﬁ%élé}{kdv@% gy. 0?#-?%11}91% Q.n R4 byt En Pl 19 Be 9§ I'Vzgﬁh.r

t he reactlon m xture; and was tere e dried solids gave 92
of crude 2. T@IC) d@eremiuelr&omenmly@l%h@mﬂéhe matesial togfos®sing472mpabefi um

carbonate (s ”ﬁQprBE'ﬁ lc%k'ol a:?& the i‘i?s‘?: &1f'fer19Jt1aM gé SJHo%%BF) ARG as

added to the
melting point of 134.89°C. A total of 69.3g of white solid was collected (65.7%

overall yield). 'H NMR (400 MHz, CDCl;) 8= 1.8 (M, 4H), 2.4-2.6 (m, 4H), 2.6 (m,

20 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 C29H4oN,013 m/z 457.3
[M+H] for main peak (free-base).

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

25  methoxyphenyD-3-(pyrrolidin-1-yhpropan-2-yl)-3-(p-tolyloxy)propanamide.




reaction vessel. After stirring thoroughly, the organic |ayer was
separated and di scarded via a separatory funnel, and the aqueous

| ayer charY@d!WaR%¥ nto the 22 L 20 flask. The pH of tRETAGHWSUE4SY

| ayer was carefully adjusted to 4.0, byssl-ow addition of 6 M HCL. The
precipitated solids were filtered, and dried in a vacuum oven to give
900 g of 2 as a white solid (Yield: 86.04 % . 11-1NWVR (450 MHz,
CDCl13); = 2.78 (t, 2H, CH2 ; 3.70 (s, 3H OCH3); 4.18 (t, 2H
OCH2); 6.78 (m 411; Ar- H); \132 NWR (112.5 MHz, CDC13): 6= 34.703
(CH2COOH) ; 55.925 (OCH3); 25 6 OEQH(OCHZ) 114. 855 (CH3OCCH);

115. 984 (CHZOCCH) 152. 723 ( » C 154,302 (CH20C); 177.386 (COCH).

30 WD 2009/ 045503PCT/ 1JS2 45 51 - Step 1: a mxture
of 44p-hydr oxyphenol ) - 2- but ano e (1.032 g)Q triton B (400 M),
acrylonitrile (4 nL) and MeOH Q.8 nL) was heated at 70 C for 20
hours. The m xture was cool ed tof roomtenperature and the sol vent was

renoved to 5dryness. 3-(4-(3-oxdbutyk) phenoxy)propanenitrile was
obtained as a white solid (0.572 g er purification by colum
chromat ogr aphy using et hyl acet at eragxage. Step 2:

3-(4-(3-oxobutyl)phenoxy) propanenitrile (0.478g) was suspended in HCl

(37% 5 nL) and placed in the mcrowave reactor (T= 110C, 5 min). The
m xture was pour ed@iddnd Q?ﬂwﬁ@ﬁrﬁgaréc?fﬁ égs)imllir'ﬂ'l'&rﬁﬂé%j& deBéibell lﬁ@ov%m id

was washed with 10 water After colum chromato&’ la/ ,
yrr01 mn-1-

purification foBowige chime huseng)ﬂl?n@{%rw@neo -1t f-oratiepxyreaniibrio
(0.3 0. TonuRbr BRI RaRane © RelS st T gy o
2.85 (m 411) 4. 2B NMR (D)3, 460 $nHaz pp@); 1) 75 (br, BH)H.3 MH),%SIi’batﬁﬁ)e
103: Preparat) pnofys; 4 75 2305 40K SHIYAI PSRV S B5 28218, 6578 dm,
6.8 (m, 4H), 7.1 (d, 2H), 7.2 (d, 2H). M/Z for C4H3:N,04 [M-H] = 413.
(1R, 2R)-2-amino-1-(4-methoxyphenyl)-3-(pyrrolidin-1-yl)propan-1-ol as

10  the amine was prepared by the procedures described below:

)

H2 N”ﬂl.

HO O/

A mixture of benzyl (1R, 2R)-1-hydroxy-1-(4-methoxyphenyl)-3-
(pyrrolidin-1-yl)propan-2-ylcarbamate (0.10 g, 0.26 mmol) and Pd/C (5 %, 21 mg)
15 in EtOH (1 mL)YHCI (1 M, 50 pL) 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 o0il (63.5 mg, 85 % yield).



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

20 propi oI| rt-butyl ester (1.367g, 10.8 nmol)
nor phol i ne" 120'%@41’139? 10.8 mmol ) in C112C 2 (15 nL) was %%@ﬁ%{]‘u
roomtenperature for 24 hours. The mi xt1e was absorbed on Si 02 (20

g) and purified by colum chromatography using a mxture of nethylene
chl ori de/ hexane. The roduct was obt a| ned as a two to one m xt ure of

(E)/ (2)-ter tExan -(regapationraf & i 5h e Lrhydraxy-1-4d=

25(2 0 9). Stgpi:
3- (4- (2- et hoXy 3

g) Was suspended in a
£ oy ol ddetaidy, ) and pl aced in the m crowave
reactor (T = 100 C, 15 sec) THF s renoved by rotary evaporation
and the m xture was extracted wyth\CH2C 2 (10 inL). (E)/(2)-3-(4-(2-
30 net hoxyet hyl ) phenoxy) acrylic id @wgs obtained as a white solid

hexane/ et hyl acetate. WO 2009/ 04559 'e'| 52008/ 011450 - 52 -

Step 31 (B)/(2)-3-(4-(2- rrethox?:/ﬁthy?%p i Y)acrylic acid (0.3 g) was
di ssolved in EtOH (10 nL) and % ~degudsa type E101, 40 ny)
was added. The m xture was hydrogenated at atnospheric pressure for 2
hours and then filtered and &ySol vent renoved to dryness. After
purification by colum clRrofmtography 5 using a m xture of

hexane/ et hyl acetate, 3- (X et hoxyet hyl ) phenoxy) propanoi ¢ acid was
obtained as a white sol Fd ¥0.236 g). 1HNVR (CDCl 3, 400 nHz, ppm);
2.85 (t, 4l1), 3.35 (s, 3H), 3.55 (t, 2H), 4.25 (t, 2H), 6.85 (d,
211), 7.1 (d, 2H). Ctﬁﬁ?&[ﬂxh@ﬂ-%s pRp&RAd4 si@flaPianner as described above,
3-(4-(3-nethvl butanovilp

h
3- phenoxypr oplodaringaieh ﬁnfgrll’gl)%) P@i@%&glﬁ;&dﬁgﬁﬂ@@ﬂpwlFﬂ1'
) and H2SO4 lﬁp’lrgpf;}{h 31 Qrtg@ﬂm\g@&e@qg&g}e iB1¢ m xture was place in the

m cr owave reac The” sol vent was evapor at ed,

the nixture was paﬁNbef@aCisrfi@tr@ie,x{Pa'O i3 (RarFNA G (2 D, 268 ).

The organ p r a ki t
gi ve met h%/ ﬂgilpf\eno yprbpgg%ggﬁ ﬁg/?'g H{)g, Ogggd'?qg?foﬁ%g@%g CEDA
Step 2: al um @uaHYL WD, 2H), (71551 (dy 2HR. BUZ ferr{ebh:RedkCadbfed] t0#33. col d
solution (0 C) solution of nethyl 3-phenoxypropanoate (1.0 g, 5.56
mol ) and teri- by i ide (1.25 8 4 mml) in CH2C12
(9 nL) and t heX3uaye d Oy ; Pgverf-git==The ni xture

was evapor at e&th%@b&ﬁ@[ﬂ]ﬁ%]éi%ﬁm\l\@ﬂ) 1-hydroxv-3-(pyrrolidin-1-yl)propan-2-
15  yDbenzo[blthiophene-2-carboxamide

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

Scheme 1.

20



20 diluted with EtOAc (30 nmL) and then washed with water (2 X 20 nl).
The organi ¢ phase was renoved and purified with silica chromatography
usi ng of aVvErZaWieii's hexanes/ Et 0Ac (100: 0-> 0: 100) to QiREa/UR4UNYPL1450
3- phenoxypr opanoate (600 ng, 2.27 nmol ,-##0% . Step 3: a solution of
nmet hyl 3- phenoxypropanoate (200 ng, 0.76 mml) in 2 25 nL of HCL
(379 was placed in a mcrowave reactor (T: 120 C, t: 5 min). The

m xture was pour edHiNM®R (CEEL;, W0 enlZ, pgin);alngi(baedHe?l 7bit, AHEBIH M, 2HY10

ek pur 11 ca ut 6 0 £ el b Ot ag e PRl § I5He ATy G G S 44"

hexanest Et OAQqn{, 191@,:707? OEIfL @b () 2H).VRUZ for CraHaeN,04S [M-H] = 439.
3-(4-(3-net hyl but anoyl ) phenoxy propan0| c acid (120 ng, 0.48 nunol,
63% . 30 Exanple E. Preparation of Anble Anal ogs WO

2009/ 0455Q3PE/LSAOAS @
Hem - Hydrate o0

y
| 41di oxin-6 M@E@@Mﬂﬂ&tﬁh&mwa@mdmmmmm 2-y1)-2-

met hoxy- phenagx RLopi.ona de N-OH CH202 0 0- N=C=N-0 COH
Hoo.--cr,002(I-)(Pg'—'ll—é-%ga—ﬁml N

Compound 11 was prepared in a similar manner as described above,

“ation of

10 following Scheme 1.

' on
0 2 OO
T

<

"H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.5 (br, 4H), 2.8 (br, 2H),
15 3.6(q,2H), 4.1.5 (m, 1H), 4.2 (s, 4H), 5.9 (sd, 1H), 6.7 (m, 2H), 6.8 (s, 1 H), 7.2 (m,
7H). M/Z for C23H23N204S '[M—H]— =429,

Example 1E6. Preparation of Compound 12: N-((1R, 2R)-1-(2,3-
dihvdrobenzo 1.4]dioxin-6-

20  yDbiphenyl-4-carboxamide

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

following Scheme 1.



Compound 163 was prepared by followi ng Schenme | A above. 3-(4-

met hoxyphenoxy) propanoi ¢ acid (see Exanple 1D1, 34.47g, l . 96%
purity 10 §’ ] ”l‘b:?BDCC (34.78g, 169 rrunol) and Nhydrpém%fw‘lﬁ? de
(19.33, 169mmol) were conbined as dry pelers and net hyl ene chloride
(500nm.) was added. The suspension was nechanically stirred overnight,
anbi ent tenperature, under a nitrogen atnosphere. HPLC anal ysis
showed conpl ete conversion of thefacid to the NHS ester (N hydroxy
succinyl ester). To the m xture waN aqiied step 5 am ne (50g,
15169mmol ) and stirring continued feLR 5b@us. HPLC showed
conversion to the product and Ios ﬁhf) th¢ NHS ester and step 5
am ne. The reaction m xture was va frité&ed on a Bilchner funnel
to renmove DCC urea. The solid ureaswas washed with 500ni of nethylene
chl oride. The organic |ayers were pbi ned, placed in a separatory
funnel, and treated with 500nL of If OM NaOH. The |ayers 20 were
separated, and the cl oudy organic #ayer was recharged into a
separatory funnel and treated with_al6% HCl sol ution (adjusted to
pH=0. 03-0. 34, 100nL of solution). Two clear layers fornmed. The

resul tant bi phasi c: [ N0 I Kk d
cautiously ngut ral i@gﬂg@gcgﬁ%oww)ﬂi%(?ﬂ4§5’gg? I’%l.‘tﬁ-f Hi'ggﬁhglﬁgn
of sodi um bi c&26¢n &R, 4.4 0pr BX), 2001¢id, dH),508 (stlj B) 6.8F1m, By &ASds,| 1dder

was WO 2009/ 03RPCT/ 0 0 04,7 S€Epa -1
aqueous | a er?‘ﬁgi?legﬁggg’rsg g%)u:;n? 55&7ﬁ2§)eig%ﬁ%§§%q&\§&ém?fgj yp‘g?u
83.6g of yellow oil (theoretical yield: 77.03g). The oil was

di ssol ved i n Esapplenyly. Bﬂegﬂbﬁﬂn dfEHouIndM 9 NNARL PRy 1 4Rd- t r ansferred
to a 1L round bottom fl ask equi pped wth a nechanical stirrer and
heat i ng mant efihyduebenze[B]fL.4ldio | AEreXy- S{yrongins -MaAPIRBAN4aNi cal
stirrer was s fs_ - Tartaric acid (25.33g,
168mmol ) was B itphierd®s St ter (50nmL) and added to the
stirred sdduti on aComPp@inddIowastpnepasas intisomildrmmanact dsdesorived kKyovehite to
clear, seed c tals re,added to the m xture and crystallization

i mredi ately bééigg)r?g?%%&ﬁ%@r%éture junped to 56C). After 20 m nutes, the
m xture was set to cool to a tenperature of 10 35C (cooling took 1.15
hours). Heating was renmoved and th olution was allowed to stir for
12 hours. The resulting thick sl urmmas filtered on a ‘Buchner
funnel. Any remaining solid in the N a8dwas washed onto the funnel
using ice-cold isopropyl al cohol (106 $h®ateri al was
transferred to a drying tray and hsatigd @4 under vacuum for 3

days (after two days the materi al i ghed 76§ and after three 15 days
it weighed 69.3g). The solid was a zed by LC and shown to be 98. 1%
pure (AUC), the residual sol vent sis showed the material to

possess 3472 ppm of isopropyl al cghel, and the DSC (differnetial
scaaning calroinetery) showed a nel®ing point of 134.89C. A total of
69.3g of white solid was collected (65. 7% overall yield).11-1NVR (400

Miz, CDCL3L 8= 1.8, ¢ Myl arso a6t mrs Bomss s o 40,97 (or, 5H), 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 CssHagN2048
[M-HJ = 439.

20 Example 1E8. Preparation of Compound 23: 2-(biphenyl-4-yD)-N-({1R, 2R)-1-(2 3-

dihydrobenzo[B][1.41dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
ylDacetamide



201H), 2.85 (m 211), 3.0 (m 111), 3.65 (s, 3H, 3.8 (m al), 3.86
(2, 2H), 4.18 (br s, 51-0, 4.6 (s, 1H), 6.6-6.8(m 7 H, 7.8 (d,
111); M WO 2099¥SHA0N2013 raiz 457.3 [MrH] for main pd&l7US2008/011450
(free-base). Exanpl e 1E2. Preparatigg.-of Conmpound 247: N ((1R
21: 0- 1- hvdr oxy- 1- ( 4-

25met hoxyphenyl) - 3- (pyrrolidin-1-yl) propan-2-yl)-3-(p-tolyl oxy)propan
am de. WO 2009/ 04Sah3iad 28/S26 @E/plrtd 458 simblar manner as describigbougyd 247

was prepared tlf a, simlar manner as described above, foll ow ng Schene
1 using (1R g?‘i"@g 8¢ 1- (4- et hoxypheny1) - 3- (pyrrol i di n- 1-
5yl ) propan-1-ol as the am ne. 1H NMR ( CDC13,

400 mHz, ppm; 1.75 (br, 4H), 2.3 (s, 3H). 2.65 (br, 6H), 2.85 (m
2H), 3.75 (s, 3H), 4.1 (m 2H), 4.25 (m@, 5.05 (sd, 1H), 6.5 (br,
1H), 6.8 (m 4H), 7.1 (d, 211), 7.2 (d, 28°1DH M Z for C24H32N204
[M1-1r = 413. (I R - '

2R) - 2- am no- 1- (4- net hoxyphenyl)-3-(pyrri(i{]'[_r|1-1) ropan-1-01 as 10
the amine was prepared by the procedures yescrifedObel ow. A mixture
of benzyl (IR, 2R)-1-hydroxy-1-(4-nethoxyphenyl)- 3-
(pyrrolidin-1-yl)propan-2-yl carbang ). 10g, 0.26 mmol) and Pd/ C (5
% 21 ng) 15 in EtOH (1 nL)/HCL 04) was degassed and hydrogen
gas was added. The m xture was hydfogenated at atnospheric pressure
for two hgurs. The mixture was filtered over celite and the sol vent

was renoved to drxness. The product was obtained as a colorless oil
(63.5 gy, 85 % yi eHdYMR (CDCl;, 400 mHz, ppmy); 1.7 (br, 4H), 2.5 (br, 4H), 2.8 (d, 2H),

3.55 (s, 2H), 4.2 (m, SH), 4.85 (sd, 1H), 5.95 (br, 1H), 6.6 (m, 1H), 6.75 (m, 2H),
7.2 (sd, 2H), 7.4 (m, 1H), 7.5 (st, 2H), 7.6 (m, 4H). M/Z for CooH3:N,04 [M-H] =
473

10

Example 1E9. Preparation of Compound 24: N-((1R, 2R)-1-(2.3-
dihvdrobenzo 1.4]dioxin-6-y1)-1-hydrox

phenoxyphenyl)acetamide

Compound 24 was prepared in a similar manner as described above,

15 following Scheme 1.

'*H NMR (CDCls, 400 mHz, ppm); 1.8 (br, 4H), 2.6 (br, 4H), 2.8 (sd, 2H),
20 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 CogH32N;05 [M-H] = 489.



WO 2009/ 045503PCT/ US2008/ 011450 -56- Exanple 1E3. Preparation of
Conpound W 2R) - 1- hydr oxv- 144- -

nmet hoxvphgﬁéff(ﬁgy%% rrolidin-1-yllpropan-2-yl)-2-(4- PCT/US2008/0TH30
(trifluoromethvfl phenvfl acet anm de. 5-60- Conpound 251 was prepared
in a simlar manner as described above, follow ng Scheme 1 using (IR
2R) - 2- am no- 1- (4- met hoxypheny1) - 3-(pyrrolidin-1- yl)propan-|l-ol as

t he ami ne (see ExanPI e 1E1). 1H NWR (CDC13, 400 inHz, ppm.; 1.75 (br,
4H), 2.55 (brExamgie ¢De g1 25 (SIMN(1R 2R)M2.331) | 4. 2
(m 1H), 5.05,

(d, 2H), 7.5 . M ' PSHITESNZ 0S| pl e
1E4. Pr eapar aiydaixyd-piGavipapagerdideN- (| R, 2121-1- (2, 3-

di hydroben201. 1311, 1, 41di oxi n- 6-v1) - 1- hydr.oxv-3-(ovrrolidi n-1-vl)prop
an-2- 15°vl) benz&%ﬁ"ﬁf“i’)%@’ﬁ%p@pﬁgﬁg Hok éﬂ:i‘]ﬁ"e""“"“neg as desg a¥5 was

prepared in goRbWinbchdmner as descri bed above, follow ng Schene |I.
WO 2009/ 045503PCT/ US2008/ 011450 - 57 -

11-1NMR (CDC13, 400 m -1z, ppm; 1.8 (br, 4H, 2.7 (br, 41-1), 3.0
(m 2H), 4.25 (s, 4H), 4.45 (m 111), 5 (sd, 1H), 6.6 (br, 1H),
6.85 (s, 21-1), 6.95 (s, | H), 7.4 (m v L7 (s, 1H), 7.85 (m
2H) . M Z for C241-126N204S [MH = 439. Eg nmpl e01E5. Preparati on of
di hydrobenzo0113111, 41di oxi n- 6-v11- 1- hydxQNH 3

Compound 11: N-((1R 2R)-1-(2, 3- J)I'd' vl |
idin-1-yllpropan

-2-1/1)-2- (phenylthio)acetam de Corrpou?nd 11 was prepared
in a simlar manner as descri bed above, foll ow ng Schene 1.
10 "H NMR (CDCls, 400 mHz, ppm); 1.8 (br, 4H), 2.65 (br, 7H), 3.1 (dd, 2H),

4.2 (m, 6H), 4.8 (sd, 1H), 6.6 (m, 1H), 6.8 (m, 3H), 7.3 (m, 5H). M/Z for
Cp4H3oN2Os [M-H] = 427.

Example 1E11. Preparation of Compound 27: N-((1R. 2R)-1-(2.3-
15  dihydrobenzo[B1[1,4]dioxin-6-y)-1-hydroxy-3-(pyrrolidin-1-yhpropan-2-yl)-3-

phenoxypropanamide

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

following Scheme 1.

C
20



N H 11-1NMR (CDC13, 400 rnHz, ppm; 1.7 (br, 4H), 2.5 (br, 4H), 2.8
(br, 2H), 153.6 (g, 2H), 4.1.5 (m 1H), 4.2 (s, 4H), 5.9 (sd, 1H),
6.7 (m 2HVO28098433 1H), 7.2 (m 7H). MZ for C23H28NZGIEISRUBME1450
429. Exanpl e 1E6. Preparation of Conmpgynd 12: N ((1R 2R)-1-(2, 3-
di hvdr obenzof 1311-

1, 41di oxi n- 6- lyll 1- hydroxytpyrrolidin-I|-vlbropan-2- 20

yI ) bi pheny1- H:HIVHOQC&DEEI@OO mHz ppﬁqmﬁ(b?ml-l)ZZWc”(Br BHg,2a9 @, 2H), 4.2 (m,

2000/ 045503PCHPRAI0G b sty G35 6. (1) 85Tl D, 695 41980, 72 (opa

(CDC13, 400 nsmmrc;,mom s[wiﬁ£,-2zi (br, 411), 3.0 (m 2H), 4.25
(s, 4H), 4.4 (br, 1H), 5.05 (sd 6 (sd, 1H), 6.85 (m 2H),
6.95 (s, 1H), 5745(m3|—|)_ . MZ for
028H33N2045 [ NExgmpie Abion

- 2- y@enzofﬁpﬁdﬁ&ﬁ@@ Rle5- car boxam de 10Corrpound 19 was prepar ed in

a simlar manner escrlged above foll OWI ng Scherre ]T@é 511- 1NVR
(drdnso, 400 nHz, our: W@BPTGP%F maleH“E‘[)‘F‘am’SiiS desexl Pd’e’lll)

4.15 (s, 411)gndwids Sclemdt), 4.75 (sd, 1H), 5.6 (br, 1H), 6.7 (m
31-1), 7.5 (sd, 1H/, 7.7 (sd, 1H), 7.8 (sd, 1H), 7.85 (sd, 1H), 8.0
(sd, 1H),108.2 (s, 111). M Z for C24H26N204S [ M H = 439.

ZII-E
I "
o O
-

'H NMR (CDCls, 400 mHz, ppm); 1.8 (br, 4H), 2.8 (br, 4H), 3.0 (m, 2H),
4.2 (s, 4H), 4.3 (m, 1H), 5.05 (sd, 1H), 6.8 (s, 2H), 6.9 (s, 1H), 7.35 (m, 1H), 7.45 (t,
15 2H), 7.6 (t, 1H) 8.2 (d, 2H). M/Z for Co3HzN>0s [M-H] = 411.

Example 1E13. Preparation of Compound 32: N-((1R, 2R)-1-(2,3-
dihydrobenzo 1.4]dioxin-6-

(phenylthio)propanamide

20 Compound 32 was prepared in a similar manner as described above,

following Scheme 1.



20Exanmpl e 1E8. Preparation of Conpound 23: 2-(biphenyl-4-y1)-N((1R
2R) - 1- (2, 3- dih( drobenzo 1131 ) }
ri, 41di oxi W-OGz-O?/% 23 -3hydroxy- 3-(pwolidin-I-yl)propart- PCTUFABA Y de
WO 20091045503PCT/ US20081011450 - 59 - -62- Conpound 23 was prepared
in a simlar manner as descri bed above, followi ng Schene 1. 5

|H NVR (CDC13, 400 nHz, ppm; 1.7 (br, 414), 2.5 (br, 4H), 2.8 (d,
2H), 3.55 (s, 211), 4.2 (m 5H), @(sd, 1H), 5.95 (br, 1H), 6.6
(m 1H), 6.75 (m 2H), 7.2 (sd, 2 Toy(m 1H), 7.5 (st, 2H), 7.6

(m 4H). M Z for C29H32N204 [MH =473 10 EX%5Tp| e 1E9. Preparation
of Conpound 24: N-((1R 2M1-(2,3- Y
di hydrobenzoff: 1111, 41cl i oxi n- 6-yd) - NHhyd \ -03-(pwr olidin-I-yl)propa

n-2-yl)-2-(4- phenoxyphenynacet am Compound 24 was
prepared in a simlar manner as destLi bed above, 15 follow ng Schene
1. NWR (CDCl 3, 400 nHz, ppm; 1.8 (br, 4H), 2.6 (br, 411), 2.8 (sd,
211), WD 2009/ 045503PCT/ US2008/ 0114 -

'H NMR (CDCl3, 400 mHz, ppm); 1.8 (br, 4H), 2.4 (¢, 2H), 2.7 (br, 4H), 2.8
(m, 2H), 3.1 (m, 2H), 4.2 (i, 5H), 4.9 (sd, 1H), 5.95 (br, 1H}), 6.8 (m, 3H), 7.2 (m,
5 IH), 7.3 (m, 3H) M/Z for C24H30N204S [M-H]- =443,

Example 1E14. Preparation of Compound 35: N-((1R, 2R)-1-(2.3-

dihvdrobenzo[81/1.41dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-ypropan-2-y!{)-2-g-

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

following Scheme 1.

OH
_ Oj
O NH o
15 IH 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 CpqH30N,04
[M-HJ = 411.

20 Example 1E15. Preparation of Compound 36: N-({(1R, 2R)-1-(2,3-
dihvdrobenzo[b][1.41dioxin-6-y1)-1-hvdroxy-3-{pyrrelidin-1-y}propan-2-yl)-2-m-

tolylacetamide



Exanpl e 1E10. Preparation of Conpound 25: (S)-N-alR 2R)-1-(2, 3-

di hydr obenzof f 311. 1, 41di oxi n-6-y11-1- hydr oxv- 3- (pw ol i di n- 1- vHpr opan-
2-y1)-2- hY@8¥p430%Hhenvl propanani de 5Conpound 25 was PSTABFAHBEIIHN a
simlar manner as described above, foll.@si.-ng Schene 1. 10NWVR (CDC13,
400 M -1z, ppm; 1.8 (br, 4H), 2.65 (br, 711), 3.1 (dd, 2H), 4.2 (m
611), 4.8 (sd, 111), 6.6 (m 111), 6.8 (m 3H), 7.3 (m 5H. MZ for
C241130N205 [M 11ICc;mpb213d J&xanptepart&irla sifyilepmaater andatribcdmboved 27:
N((IR 2R) - f& S}:{dlh dr obenzo

[ 1, 41di oxi n- 62 T?mﬁ v 3-(pyrrolidin-1-yllpropan-2-y1)-3-
phenoxypr opanam de Conpound 27 was prepared in a simlar manner
as described above, follow ng Schene 1. 20 WO

2009/ 045503PCT/ US2008/ 011450 -61 - IFINWMR (CDCI 3, 400 nmHz, ppm; 1.8
(br, 411), 2.7 (br, 611), 2.9 (m 2Hy;—4.2 (n1 7H), 4.95 (sd, IH),
6.45 (m 111), 6.75 (s, 1H), 6. 85 ( : 95 (t, 111), 7.2 (m
311). M Z for C24H30N205 [MHI = 427. NBExQHpIe 1E12 Preparati on of

Conmpound 31: N—((IR 2121-1-(2, 3- di My ,
41di oxi n-6-y11- 1- hydr oxy- 3- (ovrrolldln 1 y1| 2 y1) - 2- 0x02- phenv
| acet am de

'"H NMR (CDCls, 400 mHz, 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), 7.1 (sd, 1H), 7.2 (m, 1H). M/Z for
10 CagHagNoO4 [M-HJ =411,

Example 1E16. Preparation of Compound 39: 2-(benzylthio)-N-((1R, 2R)-1-(2.3-

dihydrobenzo[B]]1.41dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
yDacetamide

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

following Scheme 1.



Conmpound 31 was pr epared in a simlar manner as descri bed above
foll ow ng Sche 10 11- 1NNR

mHz, ppm) W?’@‘”((H?““Mll) 2.8 (by, 4H), 3.0 (m 211), ‘(%"”87 %4“”
43(m 111), 5.05 (sd, IH), 6.8 (s, 21144-6.9 (s, 1H), 735(m
111), 7 45 (t, 152H), 7.6 (t, 111) 8.2 (d, 2H). MZ for 023H26N205

[MH = 411. Exanp| e 1E13. Preparation of Conpound 32: 5
2R) - 1- (2 3- H NMR (CDCl;, 400 mHz, ppm); 1.8 (br, 4H), 2.7 (br, 4H) 9 (m, 2H),

di hydr obenzol 1 l+i~d na
DUy ogn e R ke 2t S M Sl PSR Y CE TR e 3V S
simlar manne(s, M), Gels(sd,iﬁile)d?.alﬁwéH) f V2 foniChgl:BsHBBd MEH] /1343,
20091045503PCT/ US2008/ 011450 - 62 - [1-1 NWVR

(CDC13, 400 nHz, ppnm); 1.8 (br, 4H), 2.4 (t, 2H), 2.7 (br, 4H), 2.8
(m 2H, 351 Eﬁ@mﬁwﬁm Qreéafhu&wf,&ﬂn&) §47: NAIR. BR! Bbr, 1H), 6.8
(m 3H), 7.2 S : 3H) . MZ for C241130N2045 [MH] = 443.
Exanpl e 1E14. dibyd 7ol R ] l]d PE)-yHpropars 1 4-
di hydr obenzol ginﬁ- hongd Yahliad hydroxy 3- (pyrrol i di n-| -y1) pr opan-

2-y1l1-2-otol y&é@éﬁ#&@ﬁ%md 35 was prepared in a simlar
manner as descri be@ompoud, 47 veds| prepang ifalsemiar inanner as described above,

following Scheme 1.
10

'"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
15 (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 CagH3 N304 [M-HJ = 474.

Example 1E18. Preparation of Compound 48: 2-(4'-chlorobiphenyl-4-yl}-N-((1R,
2R)-1-(2,3-dihydrobenzo[B1[1.4]dioxin-6-y})-1-hydroxy-3-(pyrrolidin-1-yl)propan-
20 2-yDacetamide

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

following Scheme 1.



1511-1 NWMR (CDC13, 400 mHz, ppm); 1.7 (br, 4H), 2.1 (s, 31-1), 2.5
(br, 4H), 2.75 (m 2H), 3.5 (s, 2H), 4.1 (m 114), 4.25 (s, 411), 4.8
(sd, 1H), WQ?S"”?‘E?-",‘BIF!), 6.5 (d, 1H), 6.65 (s, 1H, o6.PEE/USEIsAHHy50
7.1 (d, 1H), 7.2 (m 31-1). MIZ for C24HRON204 EmHy = 411. 20
Exanpl e 1E15. Preparation of Conmpound 36: N ((1R 212.)-142, 3-

di hydr obenzof b1[ 1, 4] di oxi n- 6-v1)-1-hydroxv-3-(marolidin-1-v1)propan-2
-vl)-2-nmtolvlacetanmide WD 2009/ 045503PCT/ 08/ 011450 - 63 -
Conpound 36 was prepared in a simlar manner™g Eﬁscribed above,

foll owi ng Schene 1. 5 *1H NVR (CDCI 3, 400
mHz, ppm; 1.7 (br, 4H, 2.35 (s, 31-1), 2.5 (IF, 375 (m 2H)
3.45 (s, 2H), 4.1 (m 111), 4.25 (s, 4H), 4085 NHsd} 5.8 (br,

1H), 6.55 (d, 1H, 6.75 (m 2H), 6.9 (d, 211)} 7.1 (sd,”1H), 7.2 (m
111). M Z for 10C241-130N204 [MH - 4115 Byanple 1E16. Preparation
of Conpound 39: 2-(benzylthio)-N4(1R ’

di hydrobenzoral f 1, 41di oxi n-6-y1) - 1-
- vnacetam de 15Conpound 39 wasciprefared in a simlar manner as

descri bed above, follow ng Schene |I. WO
2009/ 045503PCT/ US2BOBIMR (@BG13, 400 mHz, ppmy); 1.75 (br, 4H), 2.55 (br, 4H), 2.8 (sd, 2H),

3.55 (s, 2H), 4.15 (m, 1H), 4.2 (s, 4H), 4.85 (sd, 1H), 5.8 (br, 1H), 6.6 (d, 1H), 6.75
5 (m, ?.H), 7.2 (d, ZH), 7.4 (rn, 2H), 7.55 (Sd, 4H). M/Z for C29H3,CIN; 0O, [M-H]. =
508.

Example 1E19. Preparation of Compound 51: N-({1R, 2R)-1-(2.3-
dihydrobenzo[B][1.4]dioxin-6-y

10 (trifluoromethyl)phenyl)acetamide

Compound 51 was prepared in a similar manner as described above,

following Scheme 1.

F
15
'"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 Ca4HyF3N20, [M-H] =
465.

20



- 64- NVR (CDCl 3, 400 rnHz, ppnm); 1.8 (br, 4H) 2.7 (br,

g (9)5(%&@1‘? ’35‘0 gm852l(_?s gH? (gi 9112 ¥ 557(2 (s @T"?S%R‘%’“ggk%

(m ' 31- 1). MZ for C24H30N204S [M H = 443" 5 Exarrpl e 1E17.
Preparati on of Corrpound 470 N((1R 2R)-1- (2 3-

di hydr obenzol[ [ ,
2-y1)-2-(4- (p% : %
br epar ed in ags &Poba{zo ‘
(br, 411), 2. S 4. 15 (m 111) 4 2 (s, 411),

MM :

4.85 (sd, 1H), 5.85 (br 1 6. 75 15(m. 2 25 (d,
M, 7.4 (m 1H), é%‘g‘ ‘H‘dgg')ﬁj’as Pi%‘g Jpa %ar "?“Bef(agée”fg%da Vs (s,
IH. MZ for mwmg\mémbmm 474, Exanpl e 1E18. Preparation of
Conpound 48: 2-(4'-chl orobi phenvl- 4-vl)-N((1R
2R) - 1- (2, 3-di hydrobenzo[ 0] [ 1, 41di oXi n- 6-v11-1-hydroxv-3-(pyrrolidin-1
-yl ) propan20 2-vil acetam de Co und 48 was prepared in a
simlar manner as described above, f owi ng Schene 1. WO
2009/ 045503PCT/ US2008/ 011450 - 65 - CDCl 3, 400 nmHz, ppm;
1.75 (br, 4H), 2.55 (Ix, 4H), 2.8 (sd, : . (s, 2H), 4.15 (m
1H, 4.2 (s, 4H), 4.85 (sd, 1H, 5. & 7 6.6 (d, 1H), 6.75 5
(m 2H, 7.2 (d, 2H), 7.4 (m 2H) _ 7.b5 (sd, 4H). MZ for
C29H31CI N204 [M H = 508. Exa 1E19. Preparation of Conpound
51: N((IR 2R -1-(2, 3-
di hydr obenzo1131[ 1, 41di oxi n- 6-v1)-d- hydroxy-3-(pyrrolidin-I-yl)propan
-2-v1)-2-(3- 10 (trifluoronethvDphenyl)acetam de

'H NMR (CDCls, 400 mHz, ppm); 1.7 (br, 4H), 2.55 (br, 4H), 2.8 (sd, 2H),

10 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
C3H27FN204 [M-H]- =415,

Example 1E21. Preparation of Compound 54: N-({1R, 2ZR)-1-(2.3-
15  dihydrobenzo[B]]1.4]dioxin-6-y]1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-vy1)-3-(3-

methoxyphenoxy)propanamide

Compound 54 was prepared in a similar manner as described above,

following Scheme 1.

20 O«



Compound 51 was prepared in a simlar manner as described above,
followi ng Schenme 1. 15 | FINMR (CDCl 3, 400 nhHz,
ppm; 1.7 YEY200IMHS032 55 (pbr, 4H), 2.8 (sd, 2H), 3.55 (PET/USR)SOKHNS
(m 1H), 4.25 (s, 41-1), 4.85 (sd, 1H),-&38 (br, 1H), 6.6 (d, 1H)
6.75 (m 2H), 7.35 (d, 1H), 7.45 (m 2H), 7.55 (sd, 1H. MZ for
C24H27F3N204 Em H = 465. WD 2009/ 045503PCT/ US2008/ 011450 - 66 -
Exanpl e 1E20. Prepdt NMR(CBELCHmoHRdrss; 1 R #1R), 2253 (b, 6H3, 2385 (m, 2H),

di hydr obenzor | OX] NsB- - 1- .oy, 3- e [N o PR PRV} n
T 1) 21 (3 ﬁéi%é%‘i?n%ﬁ t%&%%&%d’mﬂﬁ&%m’@%%ﬁdﬁ’ Ay aéé%p?le o
in a simlar (primeMasiod €sEl:iNEY ey e,455. fol | owi ng Schene 1. 1H NWR
(CDC13, 400 nHz, ppn); 1.7 (br, 411), 2.55 (br, 411), 2.8 (sd, 2H),
103.50 (s, 211), 4.15 (m 111), 4.25 (s, 411), 4.85 (sd, 11-1), 5.8

(br, 111),56. fixdrhinle 1&3)., Pépatari ,205:-&110 8w

6.9 (d, 1H), 0 (T, , .
415. Exanpl e ﬁkpﬂ'(zmﬂlﬁbﬁ AY 6|

15di hydrobenzg . ide |
roi |1 41di oxi #¥Beippanamide | 3 (e iolidinel -yl propan- 2-y1) - 3- (3-
met hoxyphenoxy) pr opafpsindess was prepatsdii d Bihifd maBfcras dpribed abdve,

simlar rranne%d]%‘swinqgessc%grlng?fj above, follow ng Schene 1. 20

ey Qryd])- Ehydosky-B

10

N OH
\/\O:Oj
O;,NH o
cl ﬁo
cl
'H NMR (CDCl3, 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
15 (m, 2H), 7.25 (m, 1H). M/Z for C33H3CI.N>0s [M-H]" = 496.

Example 1E23. Preparation of Compound 57: 3-{4-chlorophenoxy)}-N-((1R, 2R)-1-
(2.3-dihydrobenzo[B][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-

yl)propanamide

20 Compound 57 was prepared in a similar manner as described above,

following Scheme 1.



WO 2009/ 045503PCT/ US2008/ 011450 - 67 - 111 NWR
(CDCl 3, 400 nHz, ; 1.7 (br, 4H), 2.65 (br, 6H), 2. .
3.80 (s, 3 ,2"%.’“2%m 7H), 4.95 (sd, 1H), 6.45 (m 4H), .‘%"%@”E‘H,
6.85 (s, 1H), 7.2 (t, 1H. MZ for C25H39H206 [M H = 457. 5 Exanple
1E22. Preparation of Conpound 55: 3-(2,5-dichlorophenoxy)-N(11R ,
2R) - 1- (2, 3-di hydrobenzorm.1

41di oxi n-6-y1)-1- hydroxy-3-(pyrrolidin-| @) pr opan2- vl br opanam de
Conpound 55 was prepared in a sinmlar manNer Q&% descri bed above,
fol | owing Schene 1. 10 NQHO-NH 0§l O

1H NWMR (CDCI 3, 400 nmHz, ppm; 1.8 (br, Nl-ﬁ br] 6H), 2.8 (m
2H), 4.1 (m |H, 4.25 (m 6H), 4.95 (sd, J1H), 6.3Qbr, 1H), 6.75 (s,
2H), 6.8 (s, 1H), 6.9 15 (m 211), 7.25 1H. MZ for
C24H28C12N205 EM H = 496. Exanpl eOPr eparation of Conpound 57:

3- (4-chl orophenoxy)-Nj (1R 2R)-1(2,[3-di hydrobenzon31

1, 41di oxi n-6-y1)-1 -hydroxy-3-(tweror¥di n- 1 -yl)propan- 2-

yl ) propanani de 20Conpound 57 was prepared in a simlar nmanner as
descri bed above, f & NowR (OD8ENEWEMEZ, ppm); 1.75 (br, 4H), 2.65 (br, 6H), 2.8 (m, 2H),

4.2 (m, 7H), 4.95 (sd, 1H), 6.3 (br, 1H), 6.8 (m, 5H), 7.2 (m, 2H). M/Z for
5 C24H29(3]N205 [M“H]- =461.

Example 1E24. Preparation of Compound 58: N-({1R. 2R)-1-(2.3-
1.41dioxin-6-

fluorophenoxy)propanamide
10 Compound 58 was prepared in a similar manner as described above,

following Scheme 1.

'"H NMR (CDCls, 400 mHz, ppm); 1.75 (br, 4H), 2.65 (br, 6H), 2.8 (m, 2H),
15 4.2 (m, 7H), 4.95 (sd, 1H), 6.4 (br, 1H), 6.8 (m, 5H), 7.0 (m, 2H). M/Z for
C24H29FN205 [M—H]- =445,

Example 1E25. Preparation of Compound 59: N-({1R. 2R)-1-(2.3-

dihydrobenzo[B1i 1.4]dioxin-6-y)-1-hydroxy-3-(pyrrolidin-1-y)propan-2-y1}-3-(p-

20 tolyloxy)propanamide

Compound 59 was prepared in a similar manner as described above,

following Scheme 1.



WO 2009/ 045503PCT/ US2008/ 011450 - 68 - Cl NMR (CDC13, 400
mHz, ppm); 1.75 (br, 4H), 2.65 (br, 611), 2.8 (m 2H), 4.2 (m 7H),
4.95 (sd, wWoRpgo/®@sB3(1x, 1H), 6.8 (m 5H), 7.2 (m 2H).PAWBE2608{01850
C24H29C1IN205 [ M Hr = 461. Exanpl e 1E24._§yeparati on of Conpound 58:
N((1IR 2R -1-(2, 3-

di hydrobenzoffil f1, 41di oxi n-6-v1)-1-hydroxy-3-(pyrrolidin-1-yflpropan
-2-yl)-344- fluorophenoxv)propanam de 10Conpound 58 was prepared in
a simlar manner as described above, follow ng Schene 1.

NVR (CDC13, 400 nmHz, ppm; 1.75 (br, 411 2.65 (br, 6H, 2.8 (m
2H), 154.2 (m 711), 4.95 (sd, 1H), 6.4"%b@!‘| 111), 6.8 (m 5H), 7.0
(m 211). MZ for c241129FN205 [M H = 435" e 1E25. Preparation
of Conmpound 59: N ((1R, 2R)-1-(2, 3- Oy NHO benzo

[6] [ 1, 41di oxi n-6-VvO0-1- hydr oxv-3-(pyrro\|£?ii n- 1-yf{ propan-2-'11)-3-(p20
t ol vl or npr opanam de Compound 59 S prepared in a simlar

manner as described above, foll ow herre 1.

'"H NMR (CDCl3, 400 mHz, ppm); 1.75 (br, 4H), 2.3 (s, 3H), 2.65 (br, 6H),
5 2.8 (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). M/Z for 025H32N205 [M-H]- =44],

Example 1E26. Preparation of Compound 60: N-{(1R, 2R)-1-(2.3-

10
fluorophenoxy)propanamide
Compound 60 was prepared in a similar manner as described above,
following Scheme 1.
N OH
A O]
(?j/NH o
o
15 F
"H NMR (CDCl3, 400 mHz, ppm); 1.75 (br, 4H), 2.65 (br, 6H), 2.75 (m,
2H), 4.2 (m, TH), 4.95 (sd, 1H), 6.35 (br, 1H), 6.7 (s, 2H), 6.85 (s, 1H), 6.95 (m,
ZH), 7.05 (m, ZH). M/Z fOI‘ C24H29FN205 [M-H]- =445,
20

Example 1E27. Preparation of Compound 61: N-((1R, 2ZR}-1-(2,3-
dihydrobenzo[B1[1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-3-(4-

methoxyphenoxy)propanamide




WD 2009/ 045503PCT/ US2008/ 011450 - 69 - N OH NVR (CDCl 3,
400 mHz, ppn') 1.75 (br, 4H), 2.3 (s, 3H), 2.65 (br, 6 52.8 (m
oH), 4.2 (WOHY0458395 (sd, 1H), 6.45 (br, | H), 6.75 I(?rﬁT’liﬁ%?“,smgl.*s%
(s, 111), 7.1 (m 2H. MZ for 025H32N20‘B)-[MHr = 441. Exanpl e 1E26.
Preparati on of Corrpound 60: N((IR 2R -1-(2,3- 10di hydrobenzo (13]f
1, 4j di oxi n-6-y1)-1- hydroxy-3-(pvrro | idin-1- yI)propan 2-y1)-3-(2-
£ uor ophenoxv) pr opepapsutd 61 was preparsdiin a fidnibo maaserss & perib §¥@ hova
simlar manne d above, follow ng Schene 1.
11-1N|\/R(CDC|§’"%§(U%%‘I“Q? m: 1.75 (br, 4H), 2.65 (br, 6H), 2.75 (m
211), 4.2 (m 7H), 4.95 (sd, 1H), 6.35 (br, 1H), 6.7 (s, 2H), 6.85
(s, 114), 6.95 (m 211), 7.05 (m 211). M Z for C24H29FN205 [MHr =
445. Exanpl e 1E27. Preparation of Conp d 61: N((1R 2R -1-(2, 3-
di hydr obenzof f 311- 1, 41di oxi n- 6-y1)-1- hy(lc-il-%o 3-(pyrrolidin-I-vl)propa
n-2-yl11- 3- (4- net hoxyphenoxy) propanam d éé o
2009/ 045503PCPUS2008/ 011450 - 70 - Y j
O;,NH 0

o
5 ?
'H NMR (CDCls, 400 mHz, ppm); 1.75 (br, 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).
M/Z for C25H32N205 [M-H]- = 457.

10
Example 1E28. Preparation of Compound 188: N-({1R, 2R)-1-(2.3-

dihydrobenzo[b][1.4]dioxin-6-yI)-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,

15 following Scheme 1.

20 '"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 CasH4N205 ‘C4HgOg [M-
H] = 454



Compound 61 was prepared in a simlar manner as described above,
foll owi ng Schene 1. 5 111 NWR (CDC13, 400 nHz, qu 1.75 (br,
414), 2.65WMDYEEIY 2.75 (m 21), 3.8 (s, 3H), 4.1 (mEC %’)““8/%1?“
(br, 5H), 4.95 (sd, 111), 6.45 (br, 1H);76-8 (m 7H). M Z for
C231132N206 pd-Hr = 457. 10 Exanpl e 1E28. Preparation of Conpound
188: N-((1R, 2R)-1-(2, 3-
di hvdrobenzolbl111, 41di oxi n- 6-y1) - 1- hydr oxy- 3- (pyrrolidin-1-v1l)propan-
2-y1l)-3-(4- ethyl phenoxv) propanam de (2R, 310-2, 3-di hydr oxysucci nat e
Conpound 188 pRsm ﬂé&@@QeﬂrebﬁaﬁoﬁbmérﬁﬁomfISQm-ﬂS RJRREB1i(DAd above,
15f ol | owi ng Scherrel 20 |VR(D20 400 n) ,,9 t, 311)
(br, 211), 1.8¢vydngpenzoLn 1N Q) ) ol
3.25 (m 25:]-1) ropich HEnox (0] a%m%ufe bR ﬁi— QB dth ro& §uccr%3:ﬂe) 4.6 (br,
111) 6.6 (m CAH606 [ M Hr
454. WD 2009/ 0465@3@@82%@@@@5@ asmrl@rmannmﬁpacequa@@ve,
Preparatlono 9: N((1R 2R -1-(2, 3-
di hydrobenzo[goi]ff{%loéjﬁg?%ﬁ 6-y1) - 1- hydroxy-3- (pyrrolidin-I-vl)propan-
2-y1)-3-(4- 5 propionvl phenoxy) propanam de (2R,

3R) - 2, 3-di hydr oxysucci nat e ound 189 was prepared in a
simlar manner as descri bed above, NH |l ow ng Schene 1. 10
+ QH

i J
O TN
\O\N/\

o
10

'"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
15 (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
Ca7H34N206 ‘C4HeOg [M-H] = 483.

Example 1E30. Preparation of Compound 193: N-((1R, 2R)-1-(2.3-
dihydrobenzo[b][1.41dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-vl)propan-2-y1}-3-(4-
20  (3-oxobutyl)phenoxy)propanamide (2R, 3R)}-2,3-dihydroxysuccinate

Compound 193 was prepared in a similar manner as described above,

following Scheme 1.



| HNVR (D20, 400 mHz, ppm); 0.93 (t, 3H), 1.75 (br, 211),
211), 2.45 (br, 211), 2.8 (q, 211), 2.9 (br, 211), 3.25
611), 4.3 15(br, 311), 4.6 (br 111)°P

(br, 2H), ORI

1.
(g

86 (br,
211
g.n@ﬂ HJTH)

6.5 (d, 211), 6.7 (d, 211), 7.7 (d, 2H-7M Z for C221134N206 411606-
483. Exanpl e 1E30. Preparation of Conpound 193: N ((1R 2R)-1-(2, 3-

di hydr obenzol bl

[ 1, 4] di oxi n-6-y1)-1-hydroxy-3-(pyrolidin-1-yllpropan-2-yl)-3-(4- 20

(3- oxobut yf | phenoxy) propanam de (R o;3R) -2, 3-di hydr oxvsucci nate

Compound 193 was prepared in a si I r ner as descri bed above,
foll owi ng Scheme 1. - 72 - | H NMR (D20, 400
mHz, ppm); 1.75 (br, 211), 1.86 % 2 1. 94 s, 311), 2.45 (br,
211), 2.6 (in, 411), 2.9 (br, 211)%} 3.25 (A9 3.4 (br, 2H), 3.9

of Conpound 202: N((1R M1-(2, 3-

di hydr obenzor 131[ 1, 41di oxi n-6-y11- 1- hydroxy 3-(pyrrolidin-
-yl)propan-2-v1)-3- 10 (4-(2- nethoxvethvflphenoxy)propananlde (2R,
3-di hydr oxysucci nat e nd 202 was prepar in.a
s?nllar na%ner ;SHEEQQFQ%Qd“Q5@$%PW¥%FF%@Fﬁg)ééﬁéﬁ%z 189@5HD> NVR
(D20, 400 fTHZ);45RE’1fTiH) 16215 4}Qr29a»¥b)ﬂ) 3lasqh, ﬁfl@fat;aiﬂzH)Za 4for(dm), 211),
2.62 (t, 211) %i Ig g} é ﬁ
a1y, '3 o { s Gh 3y 2 o 1B s cdimagi o 8 ok Mgt Cbngih

(d, 2H. M Z fhoH] 82@71136N2060411606 [ MH - 485.

Example 1E31. Preparation of Compound 202: N-((1R, R)-1-(2.3-

(br, 6H), 54.3 (I1x, 311), 4.6 (Ix, © ] 6.6 CH,9511), 7.0 (d, 211).
M Z for C28H361,120.5 C411606 [ M H| anpl e 1E31. Preparation

1

4 br

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

10 4-(2-methoxvethyDphenoxyipropanamide (2R, R)-2.3-dihydroxysuccinate

Compound 202 was prepared in a similar manner as described above,

following Scheme 1.

15

TH NMR (D»0, 400 mEz, ppm); 1.75 (br, 2H), 1.86 (br, 2H), 2.45 (br,
2H), 2.62 (¢, 20, 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, SH), 7.0 (d, 2H). M/Z for
CarH3N206 C4HgOg [M-H]™ = 485. '

.4



WO 2009/ 045503PCT/ US2008/ 011450 - 73 - Exanple 1E32. Preparation of
Conmpound 63: 1R, 2R)-142, 3-
di hydroben‘é’@lzﬂ@ “il‘"élldi oXi n-6-y1) - 1- hydr oxy- 3- (nwr ol i diP&TIUSYHRP Bldeh- 2
-v1l)-2- (3" - nethoxvbi phenvl-4-vnacet am d8 - Compound 63 was
prepared in a simlar manner as described above, 5 follow ng Schene
1. IHNIVR(CDC13 400 rnHz, ppn') 1.7 (br,
4H), 2.5 (br,Exatiple . Prépe : . . N-f(1R) 2RB1 £ , 3H), 4.2
(m 5H), 4.95_(
c30H34N205 [ MHHR22EEY SUR
N-((1R  212.)méthé hen 1-4- 1acetam1de
di hydr obenzof I OXI N- 6- - 1- hydr oxy- 3- (pyrrolldln -yfl propan-
2-vl) -4-(4- 15 et@@kﬂﬁplﬁéﬁﬁmasmwsmaﬁmﬁaa@meras descabasioababe, 127 was
prepared i er as descri bed above, follow ng Schene 1.
AT e S et 11-1 NVR
(cpocl 3, 400 mHz, ppm; 1.4 (t, 3H), 1.8 (br, 41-1), 2.7 (br, 6H), 3.2
(m 2H), 4.05 (q, 2H, 4.2 (m 2H), 4 (m 51-1), 4.95 (sd, 1H),
6.05 (br, 1H), 6.9 (m 5H), 7.95 (d, H}. MZ for C27E1341\ 1205 [ M H]
= 483. 5 Exanple 1E34. Preparation of Mongound 154: N ((1R
210-1- (2, 3- di hydrobenzabl 11, 41di oxi n>~alN11O1- hydr oxv- 3- (pyrrol i di n-
1 -yl)propan-2-yl)-4-(4- methoxyphenyl)-J4- oxobut anam de
Compound 154 was prepared in a sim MEQRET 25 descrilbed above,
foll owi ng Schene 1. 10

1@

'HNMR (CDCl3, 400 mHz, ppm); 1.7 (br, 4H), 2.5 (br, 4H), 2.75 (m, 2H),
10 3.5 (br, 2H), 3.9 (sd, 3H), 4.2 (m, 5H), 4.95 (sd, 1H), 5.9 (br, 1H), 6.5-7.6 (mm, 11H).
M/Z for C3gH34N;05 [M-H]" = 503,

Example 1E33. Preparation of Compound 127: N-((1R, 2R)-1-(2.3-
dihydrobenzo{b][ 1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin- 1 -y )propan-2-y1)-4-(4-
15  ethoxyphenvl)-4-oxobutanamide

Compound 127 was prepared in a similar manner as described above,

following Scheme 1.

20



I1-1 NMR (CDCI3, 400 mi -1z, ppm); 1.8 (br, 4H), 2.7 (br, 6H), 3.2 (m
1H), 3.45 9 (s, 3H, 4.2 (m 5H), 435 (sd, b
11-1), 6. 9("?““@4?&7 95 (d, 21-1). MZ for C26H32N206 ’H'Gm&ﬁﬂg
15 Exanpl e 1E35. Preparation of Compound81: N-((IR 2121-1-(2, 3-
di hydr obenzo bj

11, 41di oxi n-6-y1) - - rroI|d|n 1).-6-
|sopropoxvpheny1) @Hﬁ%@éﬁhﬁﬁ’y@flz ppm); 14( Xlé%) @ﬁcﬂ@é“@s‘s&)’
prepared in n’%'éﬁ'@bs T4 B dﬁ@%'z? %95 ?cpl |4.09¥bRA 06'9”9
1. WO 2009/ 8&5’50 F’CT/ 20 8/ 0?&4 S&l ﬁlpp ( m @-W Iﬁ

NVR (CDCl 3, 40 5hiz7.9phH).1MIZ fox, C:oHyN.Qs BM{HHr = 48%H), 2. 15 (br, 2H),
2.8 (br, 10H), 4.25 (m 511), 4.65 (m 1H), 4.95 (sd, 1H), 6.05 (br,
IH), 6.9 (m 5H), 5 7.95 (d, 2H). M Z for C301-140N206 [MH = 525.
Exanpl e 1B36.E @1B834. e ohifd 1SAN-((1 134 2, 3-

di hydr obenzof : ) ) i
_2_y1)_5_(4_ i 4 {

(2R 3R) -2, 3- dig gg bh¥ moaagtaanam&‘@npound 191 was prepar ed in a
simlar manner as gescrl béd above, Tfoll ow nlg Schene |

2009/ 045503 PCT/ usz@wepwuge was pgpared ima gipjilappgpnnes aséese'a\?ed ahaye, 3. 77
(br, 211), be 4.68 (br, 1H), 6.47 (d, 1H), 6.65 (d, 211),
6.85 (d, 2H), §>Jil(’63“'g(%mn§eH) M Z for C271134N206C414606 {MH] = 483
Exanpl e 1EB7. Preparati on of Conpound 265: N-((IR 2R)-1-

"H NMR (CDCls, 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, 5H), 4.95 (sd, 1H), 6.05 (br, 1H), 6.9 (m, 5H), 7.95
(d, 2H). M/Z for Cy6H3,N,0¢ [M-H]" = 469.

15
Example 1E35. Preparation of Compound 181: N-((1R, 2R)-1-(2.3-

dihydrobenzo[b]{1.41dioxin-6-yI)- 1-hydroxy-3-(pvrrolidin-1-yl)propan-2-yi}-6-(4-

isopropoxyphenyl)-6-oxohexanamide

Compound 181 was prepared in a similar manner as described above,

20 following Scheme 1.



5(benzof 811-1, 31di oxol-5-y1)-1- hydroxv-34pyrrolidin-I|-yllproman-2-yl)
-544- i sopropoxyphenyll-5-oxopent anam de (25,

3S) - 23- di hY&r289\04E8¢i nat e Conpound 265 was prepar ed i n PATHISARUBA14S0
manner as descri bed above, follow ng Schgne 1. 10

11- INMR (400MHz, CD30D) 8 1.30 (sd, 614), 1.70-1.85 (m 211), 2.04
(br, 4H), 2.09-2.26 (m 2H), 2.64-2.82 (m 2H), 3.31-3.48 (m 5H),
4.37 (s, 211), 4.43 (br, 111), 4.68 (n1§&ﬂ4) 4.71 (sd, 1H), 5.76 (s,
211), 6.66 (d, 1H), 6.82-6.95 (m g 211); Ms for
C28H36N206. C4H 606: [M 11]. 645. i
Conpound 267: N-((1R 210-1-

20Conpound 267 was prepared in a simlar manner as descri bed above,
following Scheme 1. 0 OH WO 2009/ 045603PCT/ US2008/ 011450 - 77 -
111NVR (400MHz, CD30D) 5 1.49 (br, 4 .03 (br, 414), 2.89 (t, 2H)
3.33-3.46 (m 614), 3.84 (s, 311), (s 211), 4.43 (d, 1H), 4.76
(br, 1H), 5.81 (s, 2H), 6.68 (d, .76.81 (d, 111), 6.88 (s, 111),
6.96 (d, 211), 7.92 (d, 211); M C271434N206. C4H 606: [ M Hy 633.
5 Exanpl e 1E39. Preparation of Conpound 268: N-((IR, 210-1-

'H NMR (CDCl, 400 mHz, ppm); 1.4 (d, 6H), 1.8 (br, 8H), 2.15 (br, 2H),
2.8 (br, 10H), 4.25 (m, SH), 4.65 (m, 1H), 4.95 (sd, 1H), 6.05 (br, 1H), 6.9 (m, 5H),
5 7.95(d, 2H). M/Z for C39HsgN;0g [M-H] = 525.

Example 1E36. Preparation of Compound 191: N-((1R, 2R)-1-(2.3-
i 1.4]1dioxin-6- :

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* pH

: MH

15

'H NMR (D;0, 400 mHz, ppmy); 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),



fbenzo(511-1,31dioon-5-v1)-1-hydroxy-3-(pyrro|idin-l-yepropan-2-y1)-
7-(4- isopropoxyphenvl)-7-oxohept anam de (2S,

3S5) -2, 3-di fdﬁ%ﬁégﬂSC|nate Conmpound 268 was prepared i SRS
manner as descri bed above, 10foll ow ng Sihene 1. 1H NVR (400MHz,
CD30D) 5 1.15-1.18 (m ZFD 1.30 (d, GFD 1 40 1.45 15 (n1 211)
1.57-1.65 (m _211), 2.03 411 & 211), &
3.33-3. 48 (m 3.4k, 2H), 368 r,stgxm)374<ba,21@d43m>3 Méﬁcpmlﬂmfw %g)(d

00,50, et ot s (o) P 80, W ML RO g a6

Exanpl e 1E40. Preparatlon of Cbnpound 197: N—((lR 2R) 1-(2, 3-
- hyd

di hydr obenzol; 1

-yl ) propari - 2535490 : HOXY PHETOXYF DU &

35)-2, 3- dl§1yd(rb@9@b$&wp31aaixel 5-vl) 1 hvdaaimwmolmn- s a
sinilar manner as descrlbed above 1ollomjno S hene 1. WO

2009/ 045503 PCTYRISBOE] (28 38)-2.3 dihyslreasueemates 0 OMHz

CD30D) 5 1.78-1.9 4 20dde

3. 33- é 47 (m 6H) ]Céﬂ%ég‘?‘)zﬁséfg?mg’%r‘}é“%‘m‘%’ﬂ 754 Sf'ggé)ai’?‘ﬁ 4. 37
(s, 211), 4. 4follewihg Sthdmpe 14. 72 (d, 111), 6.69-6.86 (m 7H); M for
C26H3414206. CAH 606: EM H 621.

{y T
VS eh
/@j:zoﬁ) 0 - H

10 O OH

OH

'"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
15 (d, 2H); MS for CasHigN:04-C4H ¢0s: [M-H]" 645.

Example 1E38. Preparation of Compound 267: N-((1R, 2R)-1-

rrolidin- 1 -v)propan-2-

methoxyphenyl)-6-oxohexanamide (28, 38)-2.3-dihydroxysuccinate

20 Compound 267 was prepared in a similar manner as described above,

following Scheme 1.



Exanpl e 1E41. Preparation of Conmpound 187: N-((1R, 2M1-(2, 3-

di hydr obenzoifil [1,4]clioxin-6-y1)- |

- hydr oxv- 3WON¥ B0 n- 1- vnpr opan- 2-y1) - 3- ( 4- PCT/US2008/011450

( 3- net hyl but anovf | phenoxv) propanam de (-23,- 3S1- 2, 3-di hydr oxvsucci nate
10Conpound 187 was prepared in a simlar nmanner as described above,
followng Schenme 1. 0 OR 1HNMR (400MHz, CD30D) 60.95 (d, 6H), 2.00
(br, 411), 2.17 (erIQIbiR(zlﬂlﬁIﬁ}ﬁﬁCDEOD?&l)ﬂIQ (B, 78),2ch3 @i, WH), BsBE; HY4
(m 5H), 4.12-4 % GF%, 4.40 (s, 2 4.45 (d, 111), 4,73 (sd,
111), 6.67 (d333ﬂ46 mg6H) 384 (5, PH) 435 (sg8HY, & 431d D), 6.76:8br YD, 3381,
7.91 (d, 211) | 1160

1E42. Prepar a2t | (I\)/ﬁég?d 1%%@?@“&}@ 68@8(’5 Ic}%iggggt?]ﬂgnﬂgx‘ﬁ;%ﬁ (Z?ng)’rel
20( 2, 3- d|hvdﬂébﬁnbb@é@ﬁﬂ&@gﬂﬂbﬁbﬁﬂh 6 y1) 1- hydr oxy- 3- (pvrrolidin-I-v
1) pr opan- 3- vnacetan1de Conmpound 83 was prepared in a simlar
manner as de
2009/ 045503P 11-1

NVR (400MHz, [ @]l 15_3, |&1OZ@-1 blf)-,l Wd}oxv23 ﬁﬁd}hﬂm-ﬂﬂ)}nro@r_ﬂﬁyﬂ@m- 1H),

isopropoxypheny!)-7-oxoheptanamide (28, 38)-2.3-dihvdroxysuccinate

Compound 268 was prepared in a similar manner as described above,

10 following Scheme 1.

"H NMR (400MHz, CD;0D) & 1.15-1.18 (m, 2H), 1.30 (d, 6H), 1.40-1.45
15 (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, SH), 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 C30HaoN;04-CqH
¢0¢: [M-HJ' 675.

20  Example 1E40. Preparation of Compound 197: N-{((IR, 2R)-1-{2.3-
dihydrobenzo{B][1.4]1dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-4-(4-
methoxyphenoxy)butanamide (28, 38)-2,3-dihydroxysuccinate

Compound 197 was prepared in a similar manner as described above,

following Scheme 1.

25



52.89 (dd, 1H), 4.24 (s, 4H), 4.27 (br, 1H), 4.36 (g, 2H), 4.94 (d,
1H, 6.71 (d, 1 6.77-6.82 (m 4H), 6.86 (d, 1H), 7.24 (s, 1H): M
for C23112 ’éﬂ‘{&‘gé“”fmw 447. Exanpl e 1E43. Preparatiorf ”%B%E%Hﬁﬁb
87: 2-(3 4-dichlorophenoxy)-N((112. 2R)~78 -

1- (2, 3-di hydrobenzoN3111, 41di oxi n- 6-v0- 1- hydroxy-3-(pyrrolidin-l-vflp
ropan-2- 10vfl acet am de Conmpound 87 was prepared in a simlar
manner as described above, followny Schene 1. 15 /[

11-1 NVR (400MHz, CDC13) 5 1.78 (bnH* AFD
1H), 2.92 (dd, 11-1), 4.25 (br, s,
111), 6.71-6.84 (m 5H), 7.01 (d, H,; M for
C23F126C12/ 4205: [MH 482. WO

Exanpl e 1E44. Preparation of

9/0H5503] 2008/ 011450 - 80 -
und 86: ° 1-(2, 3-
di hydr obenzof

b111, 41di oxi n- 6-y1) - 1- hydr oxy- 3- (pyrrolldln 1 yI)propan 2-v1)- 2 (3-

phenoxyphenynacet am de ound 86 wa epared in
simlar manner asa'@bwfi @@ﬂ%@aogﬁdﬂ%bﬁh@“@é‘%eﬁﬁo {br, 4II{WI3 32,

545 (o 21120y 3P GR D kg (RS S M| Pk RaT R o

(d, H). 6 55d,1H),4.72 (d, H), 6.69-6.86 (m, 7H); MS for Ca¢H34N,0s CsH §Os: [M H 621.

4H), 2.79 (dd,
2H), 4.95 (d,

Example 1E41. Preparation of Compound 187: N~((1R. 2R)-1~(2,3-
1.4]dioxin-6-

{3-methylbutanoyl)phenoxy)propanamide (28, 38)-2.3-dihydroxysuccinate

10 Compound 187 was prepared in a similar manner as described above,

following Scheme 1.

NH*H
N\n/\/O
"oR 0
H
LS o KA,
O OH
'H NMR (400MHz, CD;0D) & 0.95 (d, 6H), 2.00 (br, 4H), 2.17 (m, 2H),
15  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 CygHagN,Os C4H ¢0s: [M-H] 661.

Example 1E42. Preparation of Compound 83: 2-(4-chlorophenoxy)-N-((1R.2R)-1-

20  (2.3-dihydrobenzo[B][1.41dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
yl)acetamide

Compound 83 was prepared in a similar manner as described above,

following Scheme 1.



(dd, 111), 6.71 (d, 1H), 6.74 (d, 111), 6.80 (br, 1H), 6.85 (dd,
111), 6.92 (dd, 1H), 6.98 (d, 111), 7.14 (t, 1H), 7.28-7.36 (m 2H)
M for C29MOZRPE5S0F M Hr  489. Exanpl e 1E45. Prepar ati@ngposio11450
Compound 280: 2-(3,4-difluorophenyl)-NJ(f9.1 R 2R)-

151- (2, 3-di hydrobenzof 51 f 1,41 dioxin-6-vl)-1

- hydroxy-3-(pyrrolidin-l-yllprovan-2- vyllacetam de Conmpound
280 was prepared in a simlar manner as described above, follow ng
Schene 1. 20 WD 20091045503PCT/ US2008/ 011450 -81 -

1H NVR (400MHz, CDC13) 5 1.80 (by, {41}, 2.68 (br, 4H), 2.84 (d, 211),
3.45 (s, 211), 4.17 (m 111), 4.25 (¢, 4H, 4.88 (d, IH, 5.88 (d,
111), 6.65 (d, 111), 6.79 (d, 111), g 95 ( 1K, 6.95 (t, 111), 7.13
(q, 1H); M for C23H26F2N204: [MH 434. E%De 1E46. Preparation
of Conmpound 103: N ((IR 2R -1-(2, 30
di hydr obenzof f 31[ 1, 41di oxi n-6-y1) - l:F;droxv 3- Ebvrrolldln 1-vfl propar
i-2-v1)-2-(4- (trifluoronethoxy)p ynacet am de Conmpound 103
was prepared in a simlar nmanner ag described above, follow ng Schene
1. 10 H NMR (400MHz, CDC13) 5 1. br, 411), 2.48 (br, 4H), 2.69
(d, 2H, 3.40 (s, 21-1), 4.0 11-1), 4.17 (s, 41-1), 4.80 (s,
111), 5.84 (t, 111), 6.55 (d, 11-1), 6.66 15(s, 1H), 6.70 (d, 111),
7.10 (t, 311); Ms for C24H27F3N205¢€ [ M HI 481. Exanple 1EA47.
Preparati on of Cbnpound 90: NiflIR 2R)-1-(2, 3-

di hydr obenzol air 1, H]IdeﬂGMHzHJDﬂjjyﬁdrm(@or 3H) 363 Girj 4H)n2.28vdd, pHppan-

2-y1)-5- (4 mfggwgﬁ iy, 42439520 57 S AP PR ), 4.94 (0, 1), 6.71 (4, 1H),

6.77-6.82 (m, 4H), 6.86 (d, 1H), 7.24 (s, 1H); MS for Cy3H»;CIN,Os: [M-H] 447.

Example 1E43. Preparation of Compound 87: 2-(3.4-dichlorophenoxy)-N-((1R.2R}-
1-(2,3-dihydrobenzo[(11.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-
10 yl)acetamide

Compound 87 was prepared in a similar manner as described above,

(>
Q?Y\f;n
1\/0 f 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, SH), 7.01
(d, 1H), 7.34 (d, 1H); MS for Ca3H6Cl:N,Os: [M-H]" 482.

following Scheme 1.

15
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20Conmpound 90 was prepared in a simlar manner as described above,
follow ng Schene 1. WO 2009/ 045503PCT/ US2008/ 011450

| FI NVR (40WM%2")”6R‘%?L3) 81.82 (br, 4H), 2.73-2.81 (m 4%‘38&‘2“2%(5’"&“9%
(m 1H), 3.02-3.07 (m 1H), 4.23 (s, 4H)80-4.41 (br, 1H), 5.07 (s,
1H), 5.30 (d, 1H), 6.74 (s, 1H, 6.83 (t, 2H), 6.90 (s, 11-0,
7.12-7.14 (m _214), 7 47 (d 1H) ;

C231- 125N303 Examplel 4 fC
3-(3-chl oro- AiRBi-BOXYPRE ) =1 \
4] di oxi n-6-yIJ-1-T1 ' o] pT Of -yt raamde
10Conpound 92phea mhex@ae&jmmalea 5| m I ar manner as descrl bed above,

foll ow ng Schene 151@ 6%400%%% a% 8 1. 77d§15t(): ed?@o'vez 38
(t, 2 H), 260(br°1|’55un in managnas doscrped ghove,,
4.24 (s, 4l1- 1%11041@7scﬁaneLH) 5.80 (d, 1H) 6.66 (d, 1H), 6.8 (m
3H), 7.00 (d, 111), 7.18 (s, 1H); Ms for C251131CI1IN205: [M Hr 475.
Exanpl e 1E49. Preparation of Conpound 96: N ((IR 2R)-1-(2, 3-

20di hydr obenzor 13111, 41di oxi n- 6-v1% - 1- hydr oxy- !: rmidin-1-yl)propa

n-2-y1l)-3-(4- (trifluoronethvfl phenyl)propanu

H
Nj‘/\O/O
s O
‘OH
Ul

'H NMR (400MHz, CDCl3) 8 1.72 (br, 4H), 2.57 (br, 4H), 2.75-2.80 (m,
10 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, LH), 7.14 (t, 1H), 7.28-7.36 (m, 2H); MS for C2sH3N,0s: [M-H] 489.

Example 1E45. Preparation of Compound 280: 2-(3.4-difluorophenyl)-N-((1R .2R)-
15  1-(2,3-dihydrobenzo[B][1.4]dioxin-6-yI}-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-

ylacetamide

Compound 280 was prepared in a similar manner as described above,

following Scheme 1.

20 o)



Compound 96 was prepared in a simlar manner as described above,
followi ng Scheme 1. 25 WO 2009/ 045503PCT/ US2008/ 011450 - 83 -

11- INVR ( 40QMPRP/4EDEL3) 8 1.73 (br, 4H), 2.4 (m 211), TETES2Q0R014HY)
2.7 (m 2H), 2.90-2.97 (m 2H), 4.17 (brg1dH, 4.23 (s, 4H), 4.89 (s,
1H), 5.83 (br, 111), 56.68 (d, 111), 6.79 (d, 2H), 7.24 (d, 2H), 7.50
(d, 2H); M5 for C25H29F3N205: [MH 479. Exanple 1E50. Preparation of
Conpound 101: 4- (Uenmmmcunbmmbmms)l-m(br 4H (2(63 (b241), 218412(;132H),3 45

- di hydrobenz)% E_ﬂl 4] di oxi n- %Fg é]p 8
vf | propan- 2- yi9 ﬁﬂ&&ﬁﬂdé‘{):“zs G @nﬁé& 150.5.4% iﬁbééﬁe(é 393 579(
simlar manne C NVR
(400Miz, CDClgI-)I)agﬁ%% [HE%@S}PQ‘F@ 7i§’{dz@lﬂl%rhgm 26152N£ -'21[54-%43}(4%4
211), 2.64-2.67 (m 4H) 2 79 2 83 (m 2H) 3. 02 (t, 2H), 4.18 (s,
4H), 4. 265(brExam 4 Dag d §3 -IRZRMH)(ZSS 75- 6 81 (m
211), 6.86 (
7.92 (d, 1H)

{ riﬂuqromethpxy]pher_lyl)acetarnide

Compound 103 was prepared in a similar manner as described above,

foliowing Scheme 1.
10

Y
Qﬁt’:moxl:
1@

'"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
15 (s, 1H}), 6.70 (d, 1H), 7.10 (t, 3H); MS for Cp4H27F3N»Os: [M-H] 481.

Example 1E47. Preparation of Compound 90: N-((IR.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

20 Compound 90 was prepared in a similar manner as described above,

following Scheme 1.

\—s
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WD 20091045503PCT/ US2008/ 011450 - 84 - Exanple 1E51. Preparation of

Conmpound 1 1.R 2R)-1-(2, 3-

di hydrobeng’%’lzf%ﬁ(& 41d| oXi n-6-y1l)-1- hydroxy-3-(pwoli op%miszms "r“dlﬁ%n-
2-y1l)-6-(2, 3- di hydrobenzon311 1, 41di oxi ¥~ 6- sul f onami do) hexanam de
Compound 102 was prepared in a simlar manner as descri bed above,
5following Schene 1. a 0 O HO | HNVR (400MHz, CDC13) 8 1 15-1.20 (m
211), 1.38-1.50 (m 4H), 1.77 10 (hr. 4H), 2.08 : 2.63-2.66

(g
576 (b 111), 6 3P Cpiid oogibpaded, 4Ty 22%9% é"&%?*)( B0

érlé) - ;t i3c7)n( z(m JJHJ) 3.0M8. 0f170£1'n Gx{i?,m(‘@ﬂﬂﬁ 4 B1/(bd] ;Hﬁﬁ Oﬁxﬁlﬁﬁl, £.30E52H),
15d=0hydr obenz%z&nﬁ)ﬁw&}@ ?fééfﬁgﬁif@&}%&(’pﬁﬂ S §n 2 {23 b opan

-2-yl am n6y - PHRMP OB IEIN ML 456. Compound 104 was prepared
in a simlar manner as described above, follow ng Schene 1. WO

2009/ 045503PCT/ US2008/ 011450 - 85 - N CH
Example 1E48. Preparation of Compound 92: 3-(3-chloro-4-methoxyphenyl

yl)propan-2-yl)propanamide

10 Compound 92 was prepared in a similar manner as described above,

following Scheme 1.

oW’
o)
(o

15 'f NMR (400MHz, CDCls) & 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 C3sH3,CIN,Os: [M-H]" 475.

Example 1E49. Preparation of Compound 96: N-((1R,2R)-1-(2.3-
20  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.

25



RN 0 1H NVR (400MHz, CDC13) 5 1.47-1.52 (m 2H),
1.59-1.69 (m 2H), 1.77 (br, 41-0, 2.15-2.21 (m 2H), 2.62-2.65 (m
41-1), 2. 8WO(99/04395  3.30-3.42 (m 21-1), 54.19-4.23 (GTUESH)ISONISY
(br, 1H), 5.98 (br, 1H), 6.76 (br, 11-1)33-6.78-6.86 (m 3H),
7.40-7.50 (m 3H), 7.80 (d, 2H); MS for C271-135N305: EM Elf 482.

Exanpl e 1E53. Preparation of Conpound 281: N-((IR 2R)-1-(2, 3-
F

di hydr obenzol fI1f ﬂ F

1, 41di oxi n- 6-y1) - 1- hydroxy-3- (' pyrrokjdin-1-y -2-1/11- N5-

10( t hi azol - 2- vDel ut ar ami de Corphuniyi 281 pfepared in a
simlar manner as described above, folfowmng Scheme 1. 0 N H N ' knf®

1H NVR (400MHz, CDC13) 5 1.74 (br, 4K)¢+3097-2.03 (m 2H), 2.20-2.26
(m 2H), 2.40-2.45 (m 2H), 2.64-2 (m 51-1), 2.88 (m1H), 4.20
(s, 4H), 4.26-4.29 (m 11-1), 4. d, 11-1), 6.12 (br, 1H),
6.74-6.79 (m 2H), 6.85 (s, 1H), E@\,@5 (d, 1H), 7.41 (d, 1H); Ms for
C23H301\ 1405S: [MH 475. WD 2009/ 045503PCT/ US2008/ 011450 - 86 -
Exanpl e 1E54. Preparation of Conpound 282: MN4(1R 2R)-17(2, 3-

di hydrobenzo[ f 31| IH@MWD@M@&}/@D%) By e Qi 485,00y (mh FH)IR 83 kmy4H9), @Fan-
2-y1)-5-(3, 4- dinet hova envll_)I-S- oxopent anam de Cojga)ound
282 was pr epdPedH).2-YW-3Prmathdrdddbr, 36).deSdpi B4 8B 6 H).5-§ .k g
Scheme 1.5 668 (d, 1H), 6.79 (d, 2H), 7.24 (d, 2H), 7.50 (d, 2H); MS for CasHasF3N;05: [M-H]

479.

Example 1E50. Preparation of Compound 101: 4-(benzo[d]thiazol-2-y1)-N-
{1R.2R)-1-(2,3-dihydrobenzo 10xi / rrolidin-1-

10 yDpropan-2-yl)butanamide

Compound 101 was prepared in a similar manner as described above,

following Scheme 1.

15

' NMR (400MHz, CDCls) & 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
20 (t, 1H), 7.85 (d, 1H), 7.92 (d, 1H); MS for CogH3N30,S: [M-H]" 482,



111 NMR (400MHz, CDC13) 5 1.76 (br, 4H), 1.92-2.00 (m 2H), 2.21-2.26
10(m 211) 2 60-2.65 (m 411), 2.70-2.95 (m 4H), 3.93

4.17- 4. 23 PR2BYYS03 90 (d, 111), 5.96 (br, 1H), 6.75-6 @S"-ES(ZHL]@“%&‘)““
6.85 (s, 1H), 6.87 (d, 1H), 7.50 (s, 1H)$4-7.55 (d, 1H); WMs for

C281- 136N207: [MH 513. Exanple 1E55. Preparation of Conmpound 283:
NA( 1R, 2R) - 1- (2, 3- ,
15di hydr obenzEkamplg 1k HE da N I-i<gi-n- | - y1) pr opa
N-2-yl)-5-0xog hédrgbén(%f‘ﬂlﬁeﬂ&f’agﬁm Qﬁ 1-hvdroxv—3o : HHE. ?gﬁpr‘é’% QQ&E@I&@_@

in a simlar Trenmer as descrrped \.VVI Mg SCIetre 1.

2009/ 045503PCH[&55&39@&6@1@@@10X1118$ sulfonam1do)hexanam1de 11 NNR
(400M+z, CDC13) 8 177 (br. 4H),"1.96-2.02 (m 2H), 2.21.2 26 (m
2H), 2.40 (s 3H) , Companng 183 Wagprepered ipa gimilar ginaghas deseribed abgve, 03

(m 5H), fogl()%ng%ﬂ'nl)nemél.gdf (br, 1H), 6.74-6.77 (m 2H), 6.85 (s,
1H), 7.26 (d 81 (d, 2H); MB for C271134N205: [M Hr 467.

Exanpl e 1E56. Prepar ation of Conpound 113: N((l R 2R)-1-52, 3-
di hydr obenzo[ 1311- 1, 41di oxi n-6-y1) - 1- hvdr oxv;3- (uvrrol i di n- 1- vDpr opan
-2-v1)-5-0x010 5-phenvl pent anam de Co und 113 was prepared

in a simlar manner as descri bed above, followynhg Schene 1.
o D
] o HO O
o o}

'H NMR (400MHz, CDCl3) & 1.15-1.20 (m, 2H), 1.38-1.50 (m, 4H), 1.77
10 (br, 4H), 2.08 (q, 2H), 2.63-2.66 (m, 4H), 2.79 (d, 2H), 2.87 (t, 2H), 4.2 (m, 9H),
491 (br, 1H), 5.93 (br, 1H), 6.77 (g, 2H), 6.84 (s, 1H), 6.93 (d, 1H), 7.31 (d, 1H},
7.37 (s, 1H); MS for CaoH3oN304S: [M-H]™ 590.

Example 1E52. Preparation of Compound 104: N-(5-((1R.2R)-1-(2,3-
15  dihydrobenzo[B][1.4}dioxin-6-yl}-1-hydroxy-

S-oxopentyl)benzamide

Compound 104 was prepared in a similar manner as described above,

following Scheme 1.



15 111 NWR (400MHz, CDCI3) 8 1.76 (br, 4H),
1.95-2.01 (m 211), 2.22-2.25 (m 2H), 2.62-2.63.(m 4H), 2.78-2.95
(m 411), WORywA4Fd3 (m 511), 4.91 (sd, 1H), 5.99 (br, PCTHRZ0EIAFS0
(st, 211), 6.85 (s, 1H), 7.44-7.58 (m -39)-, 7.92 (d, 211); Ms for
C26H32N205: [m H 453. WD 20091045503PCT/ US2008/ 011450 -88 - Exanpl e
1E57. Preparation of Conpound 284: N ((1R 2121-1-(2, 3-

di hydr obenzol | 31[ 1, 41di oxi n-6-y1) hydr oxy- 3- (pyrrolidin-1-yl)propan
-22y1)-5-(4- isopropoxvphenvl): 5- oxopgwt anam de Conmpound
284 was prepared in a simlar mann&r _as 4g i bed above, 5 follow ng
Schenme 1. 1H NMR (400MHz, CDC13) 8§hl 6H), 1.75 (br, 411),
1.90-2.02 (m 10211), 2.20-2.25 1Y 2060-2.66 (m 411),
2.70-2.86 (m 4H), 4.17 (s, 411), 22 (br, 114), 4.62-4.65 (m 111),
4.89 (sd, 111), 6.07 (d, 114), 6.77 (s, 211), 6.85 (s, 111), 6.87 (d,
211), 7.86 (d, 2H); Ms for C29H38N20 [MH 511. Exanple 1E58.
Preparati on of Conpound 140: N4( 1R, 2H®).-9- (2, 3-

15di hydr obenzof 131[ 1, 41di oxi n- 6, -y1) - 1-hydr oxv- 3- (pyrrolidin-1-vl)pro
pan- 2-v1)-6-(4- nethoxy-3,5-dinethylp 1) - 6- oxohexanam de

Compound 140 was prepared in a simlars#anner as descri bed above,
follow ng Schene 1. 20

'H NMR (400MHz, CDCl3) & 1.47-1.52 (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),

5 4.19-4.23 (m, SH), 4.94 (br, 1H), 5.98 (br, 1H), 6.76 (br, 1H), 6.78-6.86 (m, 3H),
7.40-7.50 (m, 3H), 7.80 (d, 2H); MS for Ca;H3sN;Os: [M-HJ" 482.

Example 1E53. Preparation of Compound 281: N1-((1R.2R)-1-(2.3-
dihydrobenzo{B][1.41dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-N35-

10  (thiazol-2-ylglutaramide

Compound 281 was prepared in a similar manner as described above,

following Scheme 1.

"
H
N~y

O 0

H
NN
1)
O
L_O
'H NMR (400MHz, CDCl3) § 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, lH); MS for C23H30N405S: [M-H]' 475,

15

20



1H NMR (400MHz, CDClB) 8 1.61-1.63 (m 411), 1.77 (br, 411), 2.16 (t,

211 2322) 2.61-2.67 (m 4H), 2.74-2.89 (m 21‘?1‘)6‘ 2,91 (L.
'3.75 W 2“@1%”"34 21 (br, 5H), 4.90 (sd, 1H), 5.93 {/USHFIIS

6 75 6.82 (m 214), 6.85 (sd, 111), 7.618§s, 211); M for C30H4ON206:

[ MH 525. WD 2009/ 045503PCT/ US2008/ 011450 - 89 - Exanpl e 1E59.

Preparati on of Corrpound 141 N—((lR 2R) 1 (2 3-

di hydr obenzol Bianiplel 1id34 Prapat ny ]

-' 41-6-(4- meg,

prepared in a

|1 y 111 4 {1 ’ [
Ho Q dimethox hen 1)-5-0x0 erﬁhhahlﬁ@ (400|VHZ CDC13) 8 1. 62 1. 64 (m
4H), 1.76 (br, 4H) % (t E 61-2.65 (m 411), 2.72- 2.79
(m 2H), 2.89 (t, Gmyouné §%“(a§pr63ﬂ)%d inga sipnilapmanngy a3 fescribedaberg. o
111), 6. 0% ( Ho%%% gcBedd1(Q, 211), 6.85 (s,1H), 6.91 (d, 2H), 7.90
(d, 211); 814%6N206 [ MH 497. Exanpl e 1E60: Preparation
of Corrpound 155: 6-(4-tert-butyl phenvl)-N((I R 2R)-
1- (2, 3-di hydrobenzol(3111, 41di oxinz—g-vl) -1- 1wdroxy- 3- (pyrrolidin- |
-vl) propan-2-v11l- 15 6- oxohexanankg Compound 155 was prepared
in a simlar manner as described aRo fobl owing Scherme |. 20
H NVR (400MHz, CDCI3) 8 1.34 (s, 915 ]'je-; 65 (m 41), 1.77 (br,
4H), 2.17 (t, 2H), 2.64-2.66 (br,° , 2. /6 (dd, 111), 2.2.81 (dd,
11-1), 2.91 (t, 214), 4.20 (br, 5 4.90 (d, 111), 6.02 (br, 111),
6.77-6.82 (q, 21-1), 6.85 (d, 1113, J7.46 (d, 211), 7.86 (d, 2H); M
for C311442N203: [M Hr 523. WD 2009/ 045503PCT/ US2008/ 011450

-~

o
/O

'H NMR (400MHz, CDCl3) § 1.76 (br, 4H), 1.92-2.00 (m, 2H), 2.21-2.26
10 (m, 2H), 2.60-2.65 (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, LH), 6.75-6.79 (m, 2H), 6.85 (s, 1H), 6.87 (d, 1H), 7.50 (s,
1H), 7.55 (d, TH); MS for CasHaeN,07: [M-H]" 513.

N-((1R.2R)-1-(2.3-
15  dihydrobenzo[b][1.41dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-5-oxo-

Example 1E5S. Preparation of Compound 283:

5-p-tolylpentanamide
Compound 283 was prepared in a similar manner as described above,

following Scheme 1.



- 90 - Exanple 1E61. Preparation of Conpound 156: N-((1R, 212)-1-(2, 3- .
di hydr obenzo10111, 41di oxi n- 6-v1)-1-hydroxy-3-(pwolidin- 1

-1, 71) pr opRR-220%H33p3 (4- et hoxyphenyl) - 7- oxohept anani d&@CTBESHBEUAY
156 was prepared in a simlar manner as gescri bed above, follow ng
Scheme 1. |IFINWVR (400MHz, CDC13) 5 1.25-1.30 (m 2H), 1.55-1.70 (m
411), 1.77 10 (br, 4H), 2.13 (t, 211), 2.61-2.66 (m 4H), 2.74- 2.82
(m 211), 2.88 (t, 2H), 3.86 (s, 311),/4\20 (br, 5H), 4.90 (d, 111),
5.93 (br, 111), 6.78 (g, 2H), 6.85 (s, "§llgpw 6.91 (d, 211), 7.92 (d,
2H); M5 for C29H35N206: [M Hr 511. Exa . 2.0Preparation of
Conpound 144: N ((IR 2R)-1-(2, 3- N~
15di hydr obenzor 13111, 41di oxi n-6-y1) - 1- aox @’ pyrrolidin-1-yHoropa
n-2-v1)-8-(4- methoxvphenyl) - 8-oxooct anagi de Compound 144 was
prepared in a sinmlar manner as descriped above, follow ng Scheme 1.
20 NVR (400MHz, CDC13) 5 1.25-1.33 (m 4H), 1.54 (m 211),
1.68 (t, 211), 1.78 (br, 411), 2.11 (ki 211), 2.65 (br, 4H),
2.76-2.11 (m 414), 3.86 (s, 3H), 4.2 pr, 5H), 4.90 (br, 1H), 6.02
(d, 1H, 6.78-6.84 (m 311), 6.91 (d, 2L1), 7.92 (d, 211); Ms 25for
C301140N206: Em Hr 525. WD 2009/ 045503PCT/ US2008/ 011450 -91 -

'"H NMR (400MHz, CDCls) § 1.77 (br, 4H), 1.96-2.02 (m, 2H), 2.21-2.26
(m, 2H), 2.40 (s, 3H), 2.63-2.80 (m, 4H), 2.82-2.95 (m, 4H), 4.18-4.23 (m, 5H), 4.91
5 (d, 1H), 5.94 (br, 1H), 6.74-6.77 (m, 2H), 6.85 (s, 1H), 7.26 (d, 2H), 7.81 (d, 2H);
MS for Cy7H3sN,Os: [M-H]™ 467.

E

xample 1E56. Preparation of Compound 113: N-((1R.2R)-1-(2.3-

10 5-phenylpentanamide

Compound 113 was prepared in a similar manner as described above,

following Scheme 1.

o
L_o
15
'H NMR (400MHz, CDCL) § 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
CaH32N20s: [M-H]" 453.
20



Exanpl e 1E63. Preparation of Conpound 159:

7-(4-chlorgphenyl) - N-(J1R, 2R)-1- (2, 3-d i hydrobenzo <
1311-1, 41d%x2i°?1¥%%?91) -1- hydroxy-3-(pyrrolidin-l-vl) proﬁ)zﬁrﬂés-zglufjo-uﬁo
oxohept ananmi de 5Conpound 159 was prepar®d in a simlar manner as
descri bed above, follow ng Scheme 1. 11-1NWVR (400MHz, CDC13) 8
1.26-1.37 (m _2H), 1.57 (m 211), 1.68 ( 1,77 (br, 4H), 2.13
(t, 2H), 2.62Exangse [E87. Agpacationaf fogmwopnd 284:N-(PRER)(2

(br, 511), 4.
7.42 (d, 211)‘?919 i & I < R e S
Exanpl e 1E64. séhrepayphingl)-Dbxdpenpaunide 160:

7-(4-tert-butvl phenyl) - N- R, 2R) - . .. .

151- (23- di hydr ober@%&é@fé&é‘,} Wy psRRpEd & 3 sinilee merper g3 desciibrd abaye: gi n- 1-
vnpropari -2- yillowihig®cabae1 anam de Conpound 160 was prepared in
a simlar manner as described above, follow ng Scheme 1. 20

1H NWVR (400MHz, CDC13) 8 1.27-1.34 (m 11H), 1.56-1.71 (m 411), 1.77
(br, 41-1), 2.13 (t, 21-1), 2.63-2.6 m 41-1), 2.76-2.819 (m 211),
2.91 (t, 2H), 4.20 (br, 511), 4.90 ( 0 , 1H), 6.81 (q,
211), 6.85 (s, 1H), 7.46 (d, 211), for C321144N205:
[ M Hf 537. WD 2009/ 045503PCT/ US2008/ 011450 "- - Exanpl e 1E65.
Preparation of Conpound 168: N MR, :

'H NMR (400MHz, CDCl3) § 1.36 (d, 6H), 1.75 (br, 4H), 1.90-2.02 (m,
10 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 CagH3sN;06: [M-H] 511. '

Example 1E58. Preparation of Compound 140: N-((1R 2R)-1-(2.3-
15 i ) pyrrolidin-1-yl)propan-2-y1)-6-

methoxy-3,5-dimethylphenyl)-6-oxohexanamide

Compound 140 was prepared in a similar manner as described above,

Q}E ,”YV\J\@
@

'H NMR (400MHz, CDCl3) & 1.61-1.63 (m, 4H), 1.7 (br, 4H), 2.16 (t, 2H),
2.32 (s, 6H), 2.61-2.67 (m, 4H), 2.74-2.89 (m, 2H), 2.91 (1, 2H), 3.75 (s, 3H), 4.21
(br, 5H), 4.90 (sd, 1H), 5.93 (br, 1H), 6.75-6.82 (m, 2H), 6.85 (sd, 1H), 7.61 (s, 2H);
MS for C3oHaoN2Og: [M-HJ 525.

following Scheme 1.

20

25



di hvdr obenzo[ bl

[ 1, 41di oxi n-6-y1)-1-hydroxv-3-(pyrrolidin-|-yl)propan-2-yl)-744-

met hoxy pheW 2009aUedhent anam de (2S, 3S) - 2, 3- di hydr oxy sV iRa008/011450
5Conpound 168 was prepared in a simlar.gmnner as described above,
following Schenme 1. |FINWR (400MHz, CD30D) 8 1.15-1.19 (m 21),
1.40-1.47 (m 2H), 1.60 10(m 211), 2.02 (br, 4H), 2.09-2.21 (m 2H),
2.90 (t, 2H), EdandSle 3E49) Fraparbtidn of Tobapohifid 180G N-((1R.2R3-1¢423- 411), 4. 38
(s, 211), 4.43 (m_ 11-0, 4.74 (sd, 1H), 6.71 (d, IH), 6.79 (dq
6.86 (sd, 1H)dihgdroenze 4ldioyinefpyl) -hydroxy-Iukpyrrglidinsloymapaned
606; [MIif 6 Rl Preparation of Conpound 162:
N (1R 2R) - 1- ;h Xybhe oRoHdx8RamigE

di hydr obenzo011311-Qomidalind b s piepartd fryalsionlar Bafimy as dscribed above,

i di n- 1-yepy OPAR: % 1,.4)-4- 1(4- i sopr o_poxyphenvll-4-oxobut anam de
Compound 162 Wad bqge f88'in a similar manner as described above,
foll owi ng Schene 1. 20 1HNVR (400MHz, CDC13) 8 1.35
(d, 6H, 1.77 (br, 411), 2.52-2.56 (m 2H), 2.64- 3 (m 6H,
3.09-3.36 (m 2H), 4.22( br, 511), 4.63-4.66 (m , 4.89 (sd, WO

2009/ 045503PCT/ US2008/ 011450 - 93 - 1H) § 6.13 (d, ¥H), 6.78 (s, 2H),
6.88 (t, 311), 7.90 (d, 2H); Ms for s 1
1E67. Preparation of Conpound 176; 1R 2R- 1lo( 2

HT 497. Exanpl e
Q
5di hydr obenzo011311- 1, 41di oxi n- 6-y1) - 1- hydroxy-3-(p I i]ji n- 1
-yl) propan- 2-y1) - 4- oxo- -0
'"H NMR (400MHz, CDCl3) § 1.62-1.64 (m, 4H), 1.76 (br, 4H), 2.17 (t, 2H),

2.61-2.65 (m, 4H), 2.72- 2.79 (m, 2H), 2.89 (1, 2H), 3.86 (s, 3H), 4.20 (br, 5H), 4.89
10 (d, 1H), 6.01 (br, 1H), 6.77 {(q, 2H), 6.85 (s,1H), 6.91 (d, 2H), 7.90 (d, 2H); MS for
CasHisN2Og: [M-HT 497.

Example 1E60. Preparation of Compound 185: 6-(4-tert-butylphenyl)-N-((1R.2R)-
1-(2,3-dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-

15 6-oxohexanamide

Compound 155 was prepared in a similar manner as described above,

following Scheme I.

@

'"H NMR (400MHz, CDCl3) & 1.34 (s, 9H), 1.63-1.65 (m, 4H), 1.77 (br, 4H),
2.17 (¢, 2H), 2.64-2.66 (br, 4H), 2.75 (dd, 1H), 2.2.81 (dd, 1H), 2.91 (1, 2H), 4.20
(br, 5H), 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;Hs2N20s: [M-HJ 523.

20



4-(4-(trifluorotnethyl)phenyl)butanam de

(2S.39)-2, 3-clihydroxysucci nate Conpound 176 was prepared in
simlar maWREP%4E5¥dscri bed above, fol | owing Schene 1. WRTTSWq4W¢ﬁQ
(400MHz, CD30D) 5 2.08 (br, 4H), 2.54-2902 (m 2H), 3.24-3.48 (m
6H), 4.19 (s, 4H), 4.29 (n1 4H), 4.74 (sd, 111), 6.76 (d, 1H), 6.86
(d, 111), 6.92 (s, 1H), 7.81 (d, 211), 8.13 (d, 211); WMs for
C261129P3N205. Cal i 606 [N$Hr 657 15 Exanpl e 1E68. Preparation of

manner as descri bed above,
fol |l owi ng PEEO 5/ -prpoleptanamiiiepCT/ US2008/ 011450 - 94 -
114 NWR ( ONPE 2.81
(m 2H. 3 53 (S 1 §1§%3¢95 él%f)?reélilnlg Fﬁlm%aﬁlﬂaﬁﬁffsﬁ%bedébg&(
1H), 6.58 (ddfolIQMng%hétﬁe(sd 1H, 6.73 (d, 111), 7.19 (d, 1H),
7.32-7.34 (m 111), 7.38 (t, 111), 7.46-7.49 (m 1H), 7.52 (d, 214),
7.59 (d, 1H); C291131C1N204: [MH 507. Exanple 1E69. Preparation of
Compound 262:
N- 12- 14vdr oxv- 2- ( 4- mer hoxvpheny11- 1-
- met hoxv- phenoxy) - pr opi onam de
sim | ar manner as descri bed above

il | -ethv1ll-3-(4
28 prepared in a
2. OH

'H NMR (400MHz, CDCls) § 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, 4H), 2.74- 2.82 (m, 2H), 2.88 (t, 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 CzoH3gN,0g: [M-H] 511,

Example 1E62. Preparation of Compound 144: N-((1R.2R)-1-(2.3-
15  dihydrobenzo[B][1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-8-(4-

methoxyphenyl)-8-oxooctanamide

Compound 144 was prepared in a similar manner as described above,

following Scheme 1.

”ou o

20
'H NMR (400MHz, CDCl;) § 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,
SH), 4.90 (br, 1H), 6.02 (d, 1H), 6.78-6.84 (m, 3H), 6.91 (d, 2H), 7.92 (d, 2H); MS
25  for C3pHaoN20¢: [M-H] 525.



", 0 1HNMR (CDC13 400 rnHz, ppm; 1.75 (m 411), 2.55
(m 2H), 2.65 (m 411), 2.85 (m 2H), 3.8 (s, 611), 4.1 (m 2H), 4.25
(m 111), WOCM453031), 6.5 (br. d, 111), 6.8 (m 4H), PCTAB20R{011450) .
M Z for C24H32N205 [ M H 429 15 Exanpl e q§E70. Preparati on of Conpound
270: 5-(4-1sopropoxy-phenvl)-5-oxopentanoi c acid

[ 2- hydr oxy- 2- (4- net hoxv- phenvl)-1-Pwolidin-1-ylnmethvlethvll am de
Compound 270 was prepared in a simlar manner as descri bed above, 20
fol | owi ng Schex@nple 1E630 B8R4t M CIREHAMEPII0 /4 @-LhbDEbhen A BN-((TRI2R)-1-

| HNVR (CDC13 400 nHz, ppm.: 1.4 (d, 611), 1.8 (m 411), 2.0 (m_2

2.2 (m 2H), L, dihpdrobenze!(3 4dioxin-& (1 1-1’1 XI PyIrehal 1 s _
5.95 (br. d, 111), 6.85 (m 4H),

111), 4.65 (%g@tmim%(a, 51 H), "(br.
7.25 (m 211)7 7. m . MZ for c241132N205 [MFir 483.3
Exanpl e 1B71. Prep2empduod 169 wa prepamd ir8$milar manner as described above,

744- Met hoxy- p%ggvll- e o%gﬂept anoic acid
12- hydr oxy- 2- WI%% phenvll-1-pyrrolidin-I-ylnethyl-ethyll 10
am de Conmpound 285 was prepared in a simlar manner as

descri bed above, follow ng Schene 2. 151H NWMR (CDC13 400 nhHz,
ppm; 1.25 (m 211), 1.6 (m 4H), 1. m 411), |

N
N
o °

'H NMR (400MHz, CDCl3) § 1.26-1.37 (m, 2H), 1.57 (m, 2H), 1.68 (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, SH), 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 CgHss CIN;Os: [M-H]" 515.

Example 1E64. Preparation of Compound 160: 7-(4-tert-butylphenyl)-N-((1R.2R)-
15 1-(2.3-dihydrobenzo[B1[1.4]dioxin-6-y])-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-

7-oxoheptanamide
Compound 160 was prepared in a similar manner as described above,

o
szwf@x
@

'H NMR (400MHz, CDCls) § 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 C33HaN,Os: [M-H] 537.

following Scheme 1.

20



2.15 (m 211), 2.65 (m 411), 2.85 (m 411), 3.75 (s, 311), 3.9 (s,
311), 4.2 (m_111), 5.0 (d, 1H), 5.9 (br. d, 111), 6.85 (d, 211), _
6.95 (d, 2WMP 2Py 211), 7.95 (d, 211). M Z for czm#éﬂ%%“st”%\l%ﬂ
483.3 WD 2009/ 045503PCT/ US20081011450 -9296 - Exanple 1E72.
Preparati on of Conmpound 262: N-12-Hydroxv-2-(4-nethoxv-

phenyl) - 1-pyrrolidin-1-yl methyl-ethyl 1- 3- (4- net hoxy- phenoxy) - pr opi ona

m de Conmpound 262 was prepared in a simlar manner as
ampk gnagptigniof Gempourdd 68: N-((1R.2R)-1§@&- ( CDC13 400

mHz, ppm); 1.7

2H), 3.8 (s, P S i i)y, 5. 0 (a, III), G
(br. d, 111),mé&h&yphenyhiAbxotiép@barhite (28:3S)-M Ailfydrox@adt2ihd@2N203 [ M H|
429 Exanpl e 1E73. Preparation of Conpound 270: .

544 | Sopr dpoxy- phRFHRIBS S Henprapera i figiar anner as described above

12- hydr oxy- 2-fofowmp Remsmenenyl ) - 1- pyrrol i di n- 1- vl met hyl - 15et hyl’

am de Compound 270 was prepared in a simlar manner as
descri bed above, follow ng Sche 2. WD 2009/ 0455A@3PCT/ US2008/ 011450
- 97 - OH NH* 4

N H

o © “O\NU\OH

C OH

1@

TH NMR (400MHz, CD;0D) & 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, 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 CpsH33N;OQs C4H ¢0g: [M-HJ

661 .

15  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,
following Scheme 1.
20

&,
e anei
o

'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,



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), 3.75 (s, 3H), 4.25 (m 1H),
4.65 (m 1WMP208/@5308, 51H), 5.95 (br. d, 11-1), 6.85 (MCTAHRIEPIRAY
(m 2H), 7.9 (m2H. MZ for C24H32N203 ¢sM H]t 483. 3 Exanpl e 1E74.
Preparation of Conpound 305 Compound 305 characterized by
the follow ng structural fornula was 10 prepared in a simlar manner
as descri bed HEpG43 (d,dH)odwh (s, Sdh&RS (2.3HH.90 {d02H); MS for CasHisN20s: [M-
2009/ 045503PC%I‘{59?§]008/011450 - 98 - 1H NWVR (CDCI 3 400
nmHz, ppm; 14 H, 1.6 (m 4H), 1.8 (m 4H), 2.1 (t, 2H), 2.6
(t, 2H, 2.8 (m 6H), 4.2 (m 5H), 4.9 (d, 1H), 6.0 (br d, 1H), 6.8
(m 3H 7.2 EEnddigeT Beftiohdr Cofiphuld 762 (IMBR)199.3C24H321" 1205
[ MH 538 5 ar‘gjl e 1E/s. Preparat|on of Corrpound_320 Cct anoi ¢ aci d
1-2- hydr o>5y 1t 14 - ' ) 'u.“s-‘ W prepap2-yD-ArXde
Conpound 320 zf.ae{@ﬁ&c%ﬁléﬁqn%n§ﬁﬁ,fan24mlawz@%s%& UYL O 2 ves
prepared in asrnrtrar tamer as SCT Or T OW1Tg 2.
al 10 Compound 176 was prepared ina snmllar rnanner as described above

2

following Scheme 1.

NA*
0 F O OH
1@

F
10
'"H NMR (400MHz, CD30D) & 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 CagHysF3N;05 C4H §0s: [M-H] 657.
15

Example 1E68.  Preparation of Compound 65 (Genz-528152-1): 2-(3'-
chiorobiphenyt-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,

20  following Scheme 1.

®

o)

Cl



1H NMR (CPCI 3 400 mHz, ppm); 0.9 (t, 3H), 1.2 (m 8H), 1.5 (m 2H),

1.8 (m
(m 1H),

2,65 (m 4H), 2.8 (d, 2H), 3.8
ooty 2 %57 ATl 6.6 (25, 21y 7 MBS

MZ for C221-136N203 [MH 377.4 15 Exan?ﬂe 1E76. Preparation of
Cyclic Am de Anal ogs 6) 20 Cyclic am de anal ogs were

prepared accor di ng to Scheme 6. 2-Ami no-1I (2, 3-di hydro-benzo[ 1 42
di oxi n- 6-y1) - 3- pyr FONMR MOOMHz, ST¥ParD. 1.7¢(bryHd, %ﬁé;ﬁméﬂ) Aip-2.81

b S SR APt s SR o,

I nt ermedi at e
various nitri {sds1H))6Iot@sid)pm ¢ &, 1o a.82-a3d (gl VIER 738, (t, l]BId,éT4@cﬁ 49 (m,

323, char act or 1Bbd- S H10. P3P Fb AR CEFOIRAI &M S07-a was. prepar ed by

fol l owi ng $Scheme 5 6. Conpound 323 was purified by colum

chr omat ogr aph

a mxture of met hanol and net hyl ene chl ori de.
62: H4t

Compound 262 was prepared in a similar manner as descnbed 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 CoqHzN,05 [M-H]* 429
15

Example 1E70. Preparation of Compound 270: 5-(4-Isopropoxy-

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.



1.8 (m 411), 2.7 (m 6H), 2.8 (m 2H), 4.2 (m 5H), 5.4 (d, 1H

6.85 (m 3H), 7.2 (m 211), 7.9 (d, 211). M Z for C24H32N205 [M Hr
421.54 WORXRAPTE3 2. Synthesi s of Cerani de Derivati v&ST/USEEHENATN on
of Carbamate 15 Anal ogs Exanple 2Al1. Rmgparation of (R)-benzyl
4-formyl-2 2-di net hyl oxazol i di ne-3- carboxyl ate WO

2009/ 045503PCT/ US2008/ 011450 - 100- Steps 1-2: preparation of
(R) - benzyl 4-(net hoxy(nethyCcar banoyd) - 2, 2-

di met hyl oxazol i di ne- 3- car box (et hyl hydr oxyl am ne
hydrochl ori de (45 5g, O.46 Qéﬁgﬂ,_ﬂ.S and N-net hyl norpholine (84
m., 0.765 nol, 2.5 eq.) were WA~ p~a cold (-15 ) suspension
of d-CBz serine (73.0 g, 0.305 in CH2C12 (560 nL) keeping the

renoved 10 by rotary evaporation and
between HCL (1 M 300 ni)and Et0Ac 950 .T;anrganic | ayer was
separated and washed with HC1 (1 M 2X nd then sat. NaHCO3
(2 X 150 nL). The m xture was dried over MgSO4, filtered and then the
sol vent was renoved by rotary evaporation. (R)- benzyl

o oY et T A, GO IR e R LSRR 6 95, 15
propane (375 (ml PHy2h (emrdd), 2.8 (in| 419y, BHS (§BINYy 228 @n (I)MLBS (as1 1Y dadd,
[P et o VI S B0 AT GRSl el A b i e
and (R)-benzyM-fj(4thoxy(met hyl ) carbanoyl) -2, 2-

di met hyl oxazol i di ne- 3-car boxyl ate was obtained as a white solid (73.0
g, 74 %yield 20 fromboth steps) after purification by colum

i Xxture was partitioned

chromat ogr aphy, -7-oxo! HNVR
(CDC13, 400 ' . ' , 1.75
(s, 314), 3 bép_fésolc 3c1&|1’2 hﬁimz&w@mnﬂvﬂrahdm-l ﬂmelhvl’dthmﬂf m
17H)11 H)42(m17),478(m1|—|) 488(m06H)
5. 06 9 8 (g, 1 H, 7.4 (m 25811). WO
2009/ 045503 PCT / Usm&bﬁﬂdlmas pregdared in a similar manner as described above,
following Scheme 2.
OH
om
o
o~
15 'H NMR (CDCl; 400 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 C24H32N205 [M-Hr 483.3



Step 3: preparation of (R)-benzyl 4-for rryl 2, 2-di et hyl oxazol i di ne- 3-
car boxyl at lution of LiALH4 (1 M 20 m., 20

dr opw se t@ozng%@a‘%? 15 © solution of (R)- benzyl mTPé%U%&M?P

4- (met hoxy( met hyDcar banmoyl ) - 2, 2- di met hyl ¥xazol i di ne3- car boxyl ate
(12.2 g, 37.9 mol ) in THF (75 m.). The m xture was stirred for 30 10
m n keeping the tenperature below 0 C. A saturated solution of KHSO4
(100 nL) was added slowy to the mxture and it was warmed to room

t emper at ur e.
dryness. (R)-
was obt ai ned ping

by columm chromato

hexane/ Et OAc) . | FI @nﬁ%ﬁ?h%g%@g 1r?a%ﬁ§ a.'}ai5f51bed4abf§e (m
2H), 4.4 (3 folldyingBchbme s, 111), 5.2 (m 1H) .3 (m 514), 9.6 (m
111). Exanple 2A2. Preparation of (R)-benzyl

44R) - hydr oxy(4- met hoxyphenvQOret hv11-

2, 2- di met hyl oxazol i di ne- 3- car boxyl at@H 20 WO

2009/ 045503PCT/ US2008/ 011450 - 10 1, 2-di bronoet hane (0.2 nl)
was added slowy to a hot (6 1 of magnesi um turnings (0.91
g, 37 mol) in TI-1F (14 m), | 1 §tdedSly 82 dropwi se addition of a
solution of 4-brono anisole (4 32 mmol)~in THF (14 nL). The

m xture was refluxed for 2 hours any then cooled to roomtenperature.
The 5 grignard solution was added drigpwi se to a suspension of Cul
(6.8 g, 36 nmol) in a mixture of Me2SP(20 rril)/THF (100 nL) at -78
C. The m xture was warnmed slowy to -45 C and stirred for 30 mn
keepi ng the tenperature between -45 35 C. The m xture was cool ed
back to -78 C, and a solution of the&&arner's al dehyde [ (R)-benzyl
4-fornyl-2, 2-di met hyl oxazol i di ne- 3-capboxyl ate ](3.20 g, 12.6 10
mmol) in THF (15 nL) was added dropwr'Se. The mi xture was stirred at

| ow tenperature overnight (15 h, T max = 10 C). The reaction m xture
was quenched with NRI Cl (sat. 100 m.) and extracted with Et0Ac (50
mL). The sol vent W&I;NWlaﬂBOH&%BBIS) it (Uhé%&i%@m%ﬁﬁéﬁlfmﬂ@d

nexanel & Haoatd Gy ha bk sl BRI B IHE e 1. 65 Gr 4 10, 68

(m, 4H), 7.25 (m, 4H). M/Z for C24H32N205 [M H]" 429

Example 1E73. Preparat_.ion of Compound 270: 5-(4-Isopropoxy-phenyl)-5-0x0-

pentanoic acid [2-hydroxy-2-(4-methoxy-phenyl)-1-pyrrolidin-1-ylmethyl-

15  ethyl]_amide

Compound 270 was prepared in a similar manner as described above,

following Scheme 2.



15col orless oil (1.697 g, 36%yield). Exanple 2A3. Preparation of
benzvl (IR 2R)-1, 3-di hydroxv- 1-(4-

met hoxy pheWerpyeiEdh- 2- yl car bamat e HOOH NHyO 20 WBCT/US2008/011450
2009/ 045503PCT/ US2008/ 011450 - 103 - Me@H.(20 nlL) was stirred at room
tenperature for 2 days. The m xture was centrifuged and the solid was
washed with MeOH (2 X 40 nL). The solvent was renoved to dryness and
after purification by colum ch@ldmat ography (Si 02 using a m xture of

CH2C 2/ Et 0Ac) the produc a3 ORt alped as a white solid (1.26 g, 84 %
Syield). 10 Exanple ZA@ntesi Conpound 289: benzvl (1R

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

nmet hoxyphenyl) - 3- (pyrrolidi yl ) propan- 2-yl car bamat e 15Mesi tyl
chloride (0.28 nm., 3.6 nmol s added slowy to a cold (-10 C
solution of benzyl (1 R
2R) - 1, 3-di hydr oxy- 1- (4- net hoxyphenyl ) propan- 2- yl carbamate (1.07g.
3.23 mmol ) in pyridine (1.5 nL) AThe . m xture was stirred for 30 mn
and then pyrrolidine (2.7 nm, 93 added slowy to the

m xture. The m xture was heated to 6 hours and then the
solvent was renoved to 20 dryness. Aftefr purification by colum

chromat ography (Si 02, using a m xture of CH2O 2, MeOH, NH4OH), the
product was obtaingdas @rithieao Sky, SMP18 & 618 ChH, 2.0 (m, 21), 2.2
(m, 2H), 2.6 (m, 4H), 2.8 (m, 4H), 3.75 (s, 3H), 4.25 (m, 1H), 4.65 (m, 1H), 5.0 (d,
5 1H), 5.95 (br. d, 1H), 6.85 (m, 4H), 7.25 (m, 2H), 7.9 (m,2H). M/Z for C,sH32N,0s
[M-H]" 483.3

Example 1E74. Preparation of Compound 305

Compound 305 characterized by the following structural formula was

10 prepared in a similar manner as described above, following Scheme 2.

OH



Exanpl e 3: Synthesis of Ceram de Derivatives: Ceneral Procedures for
the 25 Synthesis of Urea Anal ogs WO 2009/ 045503PCT/ US2008/.011450 -
104 - (WORYIIENS_ ani no- (2, 3- di hydr obenzo PCTIUSZO08/011430
[P][1, 4] di oxi n-6-y1)-3-(pyrrolidin-1-y1)98 propan-|-ol, prepared

according to the preparation of internediate 4 of US patent 6,855,830

(the entire teachlnlgigs of which are incorporated herein by reference),

was dissolved in NyfRe(feDeh 160 mikz, apr); dedi (it léd)s L& (Rp FHD UG, 4H),
i d t | Yt | b, b f
oartroul ar 1 oLyaRHP 2 (G RG YeiGne 3 BRI Mo REAED. A0, LIS 68

i socyanat e su3if), 72y, dH).f1Hmolte, 8.4 (e ) eMib for o H g Mrblds538, 7,
10, 17, 40, 41, 42, 43, 68, 69, 70, 71, 80, 81, 82, 133, 257, 261,
286 and 287, shown in Exanples 3Al- 3A21 bel ow, were prepared

fol | owi ng 5 eagtdnile SETE Mrefaratiohty CRHAPOURIIS200EcanPidracid [@chybiox@B(44m
chr omat ogr aphy. Exanpl e 3Al. Preparation of Cor_rEound 6:
1- benzy1- 3- ( (M@M@Pvnohdml-vlmahﬂ-e’( yl]-amide

15di hydr obenzo1131daplysihd 399 cRardtiza by m%gaaﬁn%a&@&ﬁfapfdnmwasvf | Pro
Pan- 2- vfl urea 11- 1 NVR (400 MHz, CDC13)
8-= 1.7 (s, A4prgpareding stmiarmanngnas)deseribgd abgve tpdlowa@idchyme2. 0 (m | H),
4.2 (s, 414), 4.3 (m 2H), 4.8 (d, 1H), 4.86 (d, 1H), 5.0 (br, 111),
6.6-6.9 (m 311), 7.2-7.4 (m 5 H; M for C23H29N304 m z 412.2

[ MF11] WO 2009/ 045503PCT/ 1JS2008/ 012450

10
'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 (br d, 1H), 6.9 (2s, 2H), 7.25 (m, 2H). M/Z for Co;HigN;0; [M-H]* 377.4
15

Example 1E76. Preparation of Cyclic Amide Analogs
KoCOa, o

H glyceral, 0
o 2N 115°C
- ”~ _— >
O NH j v R
2
o o)

Sk

R (Scheme

dlle}

z\v

6)
20

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



- 105 - 5 Exanple 3A2. Preparation of Conpound 17: 1-((IR 2M1-(2, 3-
di hydr obenzo1131[ 1, 4] di oxi n- 6-ye- 1- hydr oxy- 3- (pyrrolidin-1-yl) propan-
2-vl) - 3- (4AWornpaaisenzyfl urea (N)  101HNVR (400 MHz, CDKI3)S2680185( S,
411), 2.4-2.6 (m 6H), 3.9 (m 111), 4.0¢4 1 (m 2H), 4.13 (s, 411),
4.7 (d, 1H), 5.4 (d, 111), 6.6-7.1 (m 714); M for C23H28FN304 rn/z
430.2 [ MtH] . Exanpl e 3A3. Preparation of Conmpound 40:

1-(4- brormbenidé&d'l@g‘%%e é’r@ﬁ;ar&h&r?oﬁnteﬁa@aidté ¥y df OB QR%at 6,855,830 B2. This

S] 11, 41di oxi n-6-y1) - 1- drox -3-(pyrrolidin-1-yl')propan-2-vflurea (

CO | HNVR (400% Waéeem{is ‘8‘1 Iarwuwlmlfﬂr)pot@swmzcaebqrme a@m)g yegroh U(lﬁ?r
1H), 4.1-4.2 8
(bt 1H) 6 SQthm%EBheﬂa & n(nt? geﬂ"%r edadnﬁalé Qtlﬂ?&for(qﬁo%fgl)édfﬂl\%m?d 825
C23H28Br N304 q:hazacmgec!b}_]the glj_o ng-st}'uctu:r o{mxhlz]was pia@ared by following Scheme

2005 04550 LoRARLONAE O ARy ST

i N-6-y1) - 1: hysiethayol And (retiybdnt dhloride.- yl ) propan-2-y.1)-3 -(4- 5

met hoxybenzyf | ur ea NVR (400 MHz, CDCI3) 8= 1.6 (s, 4H),
2.4-2.6 (m 614), 3.7 (s, 3H, 3.9 (m 1H, 4.1 (d, 211), 4.2 (s,
4H), 4.7 (d, 114), 5.2 (d, I H, 5.5-5.9°(by, 1H), 6.6-6.8 10 (m
5H), 7.1 (d, 2H); Ms for C24F131N305 rai)z 492.2 [ MtH Exanpl e 3A5.
Preparati on of Compound 80: 1-((1R 2R(2,3-

]

N E
=

10 '"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, 5H), 5.4 (d, 1H), 6.85 (m, 3H), 7.2
(m, 2H), 7.9 (d, 2H). M/Z for C34H3,N,05 [M-H]* 421.54

Example 2. Synthesis of Ceramide Derivatives: Preparation of Carbamate

15 Analegs

Example 2A1. Preparation of (R)-benzyl 4-formyl-2.2-dimethyloxazolidine-3-

carboxylate



di hydr obenzo [ M 1,41di oxin-6-y1)-1 -hydroxy-3-(pyrrolidin-1

-yl) propan- y1;-§: 3- net hoxybenzvflurea 15 20

11- INVR ( 49€ H5PC13) 8= 1.7 (s, 4H), 2.4-2.6 (m 6T4T/US008/0§50
3H, 4.0 (m 1H), 4.1-4.2 (s, 6H), 4.8-(160-114), 5.1 (d, 114),
5.2-5.4 (br, IH, 6.6-6.8 (m 6H), 7.2 (dd, 1H); M for C24H3I N303

I nk 442.2 [MH WD 2009/ 045503PCT/ US2008/ 011450 - 107 - Exanpl 3A6.
Preparation of Conmpound 42: O ((IR 2R)-1-(2,3- dihydrobenzo [131
ri, 41di oxi n-6-yl)-1 -hydroxy- &p’yrrol i din-1-yl)propart-2-v1)-3 -(4-
met hyl beuzyl )urea 5 400 MHz, CDC13) 8= 1.6 (s, 4FD,

2.3 (s, 3H), 2426( 61) (m 1H, 4.2 (d, 211), 4.21 (s,
4H), 4.7 (d, 111), 5456(br 1H), 6.7-7.1 (m 7H);
M5 (for CZ41131N304 rn/z I\/Hl] Exanpl 3A7. Preparation of
Conpound 43: 1-(4-ehlor obenzy 341R, 2M 1-(2, 3-

di hydr obenzo1131{1, 41cl i oxi n-6-y1) - 1- hydr oxy-3-(pyrrolidin-1-yl)propa
n- 2- yQur ea

Steps 1-2: preparation of (R)-benzyl 4-(inethoxy(methyl)carbamoyl)-2,2-
~ dimethyloxazolidine-3-carboxylate: N,O-dimethylhydroxylamine hydrochloride (45
5 g, 0.46 mmol, 1.5 eq) and N-methyl morpholine (84 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
10 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. NaHCQ3 (2 X 150 mL). The mixture was dried over
MgS0y, filtered and then the solvent was removed by rotary evaporation. (R)-
benzyl 3-hydroxy-1-(methoxy(methyl)amino)-1-oxopropan-2-ylcarbamate was re-
15 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
20  from both steps) after purification by column chromatography using a mixture of
hexane/EtOAc/acetone.
'H NMR (CDCls, 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 (5,2 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,
25 8 H).



15 NVMR (400 MHz, CDC13) 8= 1.7 (s, 411), 2527(in 6H), 4.0
(m li), 4.2 (s, 6H, 4.8 (d, 110, 5.2 (d, 1H), 5.4-5.5 (br, 111),
6.7-6.9 rﬁVOSH)‘)/O-‘f‘@-" 2H); MS for C23H28N3C104 nlz 446 ["IWF‘I]SN“Zi/&‘?“ﬂ’

[ M+2]. 7 1 (d, 2H), 7.3 20 Exanple 3A8-1freparation of Conpound 10:

1- ((1R, 2R)-1-(2, 3-

di hydrobenzoffilll 41di oxi n-6-v1l)-1- hydroxy-3-(pyrrolidin-I-yflpropan

2-y1)-34S1- 1- pheitep 2tpmgiayatioeaf (R)-benzyl 4-formyl-2,2-dimethyloxazolidine-3-

carboxylate:

X
o) —go

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

10  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 (SiOa, using a mixture of

15  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).

-benzyl 4-((R)-hydroxy(4-methoxyphenyl)methyl)-

Example 2A2. Preparation of (R

2,2-dimethyloxazolidine-3-carboxylate

20

O
L

OH



VO 2009/ 045503PCT/ US2008/ 011450 - 108 - 11-1 NMR (400 MHz, CDC13) 8=
1.4 (d, 3H, 1.6 (s, 411), 2.2-2.5 (m 4H), 2.5 5(dd, 1H. 2 6 (dd
111), 3. 9%&2"&%}*;(‘-‘"21.2 (s, 4H), 4.5 (m 11-1), 4.8 (d, "%)11‘532%"%6&{48?
1H), 5.1-5.3 (br, 1H), 6.6-6.9 (m 3H)-1822-7.4 (m 5H);: Ms for
C24H31N304 mz 426.2 [M+1l]. Exanple 3A9. Preparation of Conpound
286: 141R, 2R)-1-(2,3- 10di hydrobenzo 1-1311.1 o )

. 41di oxi n-6-y1) - 1- hewitsemogbgisyPonL.ives arded slpwhygan-hot (6F)°Caaqlpdon of

1- phenyl et h . . PO o
T AT i S0 i ey e g
(7 d,2 %Hzl y ﬁ] 6-55dd7tic(Nxtéof%a sm}ﬂ)tégn gg@»b(%izo aﬂ:;i&qlz ?eﬁL( b)) Mn:itrbl))ip T@rI_FHl(tgr,lL)lo e
cem o ; or _ _ .
Wﬁ@% fof_lzﬂi)' : anéléb?_ fioggeg_ko rolf)']m te%@%g he

Preparation o

20di2hycil r ogﬁnz Q:[iél%ﬂdrlléalhﬁﬂcﬁiv@siaﬁd&l- rdpwike by slsiRpansidnopf Cul (4.8 dj 36-hmpf)lipaop
-2-y1)-3- -2-1T 3 -

?89 - y1) (rrgl?)Pturte o% I\ferzlS (20 mLiJ/&'le-I% (1(%) m%()) gtg—/'/%%é?o PeCr-nrlletursezz Qvggévoarml 1::1 0

slowly to 45 °C and stirred for 30 min keeping the temperature between —45 to — 35

°C. The mixture was cooled back to —78 °C , and a solution of the Garner’s
aldehyde [(R)-benzyl 4-formy!-2,2-dimethyloxazolidine-3-carboxylate [(3.20 g, 12.6

10 mmol) in THF (15 mL) was added dropwise. The mixture was stirred at low
temperature overnight (15 h, T max = 10 °C). The reaction mixture was quenched
with NH4Cl (sat. 100 mL) and extracted with EtOAc (50 mL}). The solvent was
removed to dryness and the mixture was purified by column chromatography (8iOa,
using a mixture of hexane/EtOAc/acetone)and the product was obtained as a

15  colorless oil (1.697 g, 36 % yield).

Example 2A3. Preparation of benzyl (1R, 2R)-1,3-dihydroxy-1-(4-
methoxyphenyl)propan-2-ylcarbamate

HO™ ¥~ YOH
o)

T

Il

20

A mixture of benzyl 4-(hydroxy-(4-methoxyphenyl)methyl)-2,2-
dimethyloxazolidiné—3-carboxylate (1.679 g, 4.5 mmol) and amberlyst 15 (1.85 g) in



(s,
7.8

S0

I1-1 NVR (400 MHz, CDCI3) 5= 1.6 (s, 41-1), 2.4-2.8 (m 611), 4
5H), 4.8 5(s, 111), 6.0 (d, 111), 6.7 (s, 2H), 6.9 (s, 11-1), 7
(m 71-1); WBMIGHSER61129N304 m z 448.1 [ M+l -1] . ExanplP€TZRIWS/011
Preparation of Conmpound 288: 1-(0R 2R}143{2, 3-

di hydr obenzorni [ 1, 4] di oxi n-6-y1) - 1- hydr oxy- 3-(pyrrolidin-1-yl)propan-
2:y1)-3- 10(naphthal en-l-yl)urea NVR (400 MHz, CDC13) 8=
1.6 (s, 4H), MeOH((@0 mih)was 2tited &t ro@hitemptraturerfpr 2dalsl) , Thé nRixtuss wed) ,
4.8 (d, 11-1), 5.4 (d 1-1).. 6.5 (d, 1H), 6 1H ,.6.7. (s, 1H),
7.2-7.6 (m asyt,nfvsf‘% a&lﬁ#efﬁi@ww%si %E@Mﬁ@% ?ﬁ‘}o TE%-; TRt wis
;356Hi9(l\l(32;1Q nér%ﬂﬁizt%s&%kﬂ and afteX gl catigibyPeolith e B Aiatog aphY (SToRSiHAd
di hydr obenzo[mayre ofCHpGlEO £\ ths produgt dvas ehtained pae Bihiteselidi( \26)8 86 fan-
2-y0- 345) - Zg-lggapht hal en- 1-ynet hyl lurea WO

2009/ 0455(?3P 7082008/ 011450 - 110 - | HNMR (400 MHz,
CDC13) 8= 1.4 (s, 4H), 1.5 (d, 31-1), 2.3 (s, 4H), 2.4 (dd, 1H), 2.6
(dd, 1H), 3.9 (br, 1H, 4.2 (s, 4H, 4.7 (s, 1H, 5.0 (d, 1H, 5.3
(br, 1H), 5.5 5(br, 1H, 6.6 (m 3H), 7.4-7.6 (m 4H), 7.7 (d, 1H),
7.8 (d, 1H), 8.1 (d, 1H); M for C28H33N304 mz 476.2 [M+H . Exanple
3A13. Prejar exaipleod A4L0BohesE of Combolui 78%e batlzy W R1 IR BA#-hiRdroR{R) -(2- ( 2, 3-

I b O Abhgssman - (skrolidhe L hpany sl @ Y1) Propan-

1
1
4

~

15 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

20  dryness. After purification by column chromatography (Si0Oz, using a mixture of
CH,Cl,, MeOH, NH4OH), the product was obtained as a clear oil (0.816 g, 66 %
yield).

Example 3: Synthesis of Ceramide Derivatives: General Procedures for the

25  Svnthesis of Urea Analogs




15 | HNMR (400 MHz, CDC13) 5= 1.7 (s, 4H), 2.6-2.8
(m 6H, 4.1 (br, 1H), 4.2 (s, 41-1), 4.9 (br, 1H), 5.9
(s, 2H). GWQ%’%(’,’MTI'—’I? 7.2-7.6 (m 9H): for C281- 131N304"§T{‘}52%’;94’"‘1‘““
[ MtH] . Exanpl e 3A14. Preparation of Comi@&md 81: 1-((IR 2R -1-(2,3-
di hydr obenzol - B11- 1, 41di oxi n- 6-y11- 1- hydr oxy- 3- (pyrrolidin-1-yl | propa
n-2-y0-3-(4- (trifluoronethvl)phenyllurea 11-1 NWMR (400
MHz, CDC13) 8= 1.7 (s, 4H), 2.4-2.7 (m 6H), 4.0 (br, 1H), 4.2 (s,
4H), 4.8 (br, I H), 5.84(br, 1H), 6.8 (s, 2H), 6.9((§Ajr 1H), 7.3 (d,

g2 1

d

2H), 7.5 (d, 5 ; MS:ifog H26F3N304 m z 465,97 | Exanpl e
3Al15. Preparati Tt 68: oHERY 2-R)>1-@ = benzo
11311- 1 ,41 dIOXIn-GﬁM - hydr oxy- 34pyrroI|d|n-

-yI)propan 2-y1)-3 -(3- (trifluoronethyl)phenyl)ora 10

11-1 NMVR (400 MHz, CDC13) 8= 1.7 (s, 4H), 2.5-2.9 (#} 6H), 4.0 (br,
1H), 4.2 (s, 4H), 4.8 (br, 1H), 5.9 (br, 1H), 6.8 @8, 21-1), (ScHRnkS)
1H, 7.2-7.6 (m 4H); M5 15 for C23H26F3N304 rniz 466.0 [ MtH].

Exanpl e 3A16. Preparation of Corrpound 82: 14(1R, 2R)-142, 3-

di hydr obenzo roi l Vit L
-yllpropan-2-yl)- 3Ik gé)d%trl zugf%l ro %@;@W%Eﬂﬁ‘ B,ﬁ%@ﬁf’dlﬂm 2
20091045503 PCﬂ'nbpl‘a‘sZD@B Pepired Qceordibg to the preparation of intermediate 4 of US patent

6,855,830 (the entire teachings of which are incorporated herein by reference), was

dissolved in methylene chloride and activated 5 A molecular sieves were added to
the solution, followed by addition of the particular isocyanate (R*NO). Reaction
times varied depending on the isocyanate substitution from one to twelve hours.
10 Compounds 6, 7, 10, 17, 40, 41, 42, 43, 68, 69, 70, 71, 80, 81, 82, 133, 257, 261,
286 and 287, shown in Examples 3Al — 3A21 below, were prepared following

reaction Scheme 5. The compounds were purified by column chromatography.

15

O "u,
[ OH
0

'H NMR (400 MHz, CDCl3) 8= 1.7 (s, 4H), 2.4-2.6 (m, SH), 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 C33HasN304 m/z 412.2 [M+H]



NVR (400 WMHz, CDCl13) 8= 1.7 (s, 411), 2.4-2.7 (m 6H), 4.0 (br, 111),
4.2 (s, 4H), 4.8 (br, 1H, 5.9 (br, 111), 6.8 (s, 21-1), 6.9 (s, IH,
7.0 (d, 21%p20p/0asyg, 5 2H); Ms for C231126F3N305 ni z £8T/US2(URPI1450
482.5 [ MtH] . Exanpl 3Al17. Preparation ofijg€onpound 133: 1-( (1R,
2R)-1-(2,3- dihydrobenzo 1-1, 41di oxi n-6-v1)-1-hvdroxy-3
-(pyrrolidin-1 -v1)propan-2-yl1)-3 -(4-

(2-met hvl t hi azol -4-yl) phenyllurea 10 15 111NWVR
(400 MHz, CDC13) 8= 1.7 (s, 4H), 2.4-2.7 (m 6H), 2.7 (s, 3H, 4.1
(br, 11-1), 4.2 (s, 4H), 4.8 (br, 1H, 5.9 (d, 111), 6.8 (s, 211),
6.9 (s, 11-1), 7.2 (s, 111), 7.3 (d, 2H), 7.7 (d, 2H); Ms for
C26H30N404S mz 494.9 [ MtH] . Exanpl e 3A18. Preparation of Conpound 7:
1-((1R, 2R)-1-(2,3- di hydrobenz01131f 1, 41di ox

D Sodt) - o Ve B4 RO e Eomblh Y PR3N & YhiaSp dodecyl urea

WD 2009/ 0455

J L]
Uo/ULL40U - 11
dihydrobenzo[$][1.4]dioxin-6-

ﬂuorobenzyl)u;ea
N
N Q F
o , HN
[ OH
Q
10 '"H NMR (400 MHz, CDCl;) 6= 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
Ca3HpsFN;04 m/z 430.2 [M-+H].

Example 3A3. Preparation of Compound 40: 1-(4-bromobenzyl

15  dihydrobenzo[f}[1.4]dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl}propan-2-yljurea

N
H
NYO Br
o “n HN\U
[ OH
O

'H NMR (400 MHz, CDCly) 8= 1.7 (s, 4H), 2.4-2.8 (m, 6H), 4.0 (m, 1H),
4.1-42 (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 C33H23BrN304 m/z 490 [M], 491 [M+H], 492
[M+2].




| HNVMR (400 MHz, CDC13) 6=0.9 (t, 311), 1.3 (br, 1811), 1.4 (m 2H),
1.8 (s, m 6H), 3.1 (g, 21-1), 4.0 (m | 4,

411), 4. 4H%V15’r2””"itli|)"”34 76 (d, 51H), 4.8 (d, 1H), 6.7-6. gg(ETd'&?z‘”ﬁ‘ﬁl)‘““% 9
(s, 1H); Ms for C281-147N304 m z 489.7-[1&61-11, 490. 9 [ Mt2].

Exanpl e 3A19. Preparation of Conmpound 287: 1-((1R, 2R)-1-(2, 3-

di hydr obenzo01131[ 1, 41di oxi n- 6-v11- 1- hvdr oxy-3-(pyrrolidin-|-yppropan-
2-y11-3-(2- 10(thi ophen-2-yl)et hypurea Il H NMR (400
MHz, CDC13) 6= 1.7 (s, 4H), 2.5-2.7 (m 611), 3.0 (t, 2H), 3.8 (q,
211), 4.0 (m | H), 42 (s 4H) 48 (d, 211) 4.9 (d, 111), 6.7-6.8
(m 311), 6. 9E£anpld 3A#)Pregard h ; 1E@IR.12)-1 (0

C22H29N304S i n
257: N-((IR 2R

41di oxi n- 65)/11%31%0 g,,— nor phol i nopr opan- 2-yl) - 3 (4-
met hoxvphenoxy) pr opanam 5e WO 2009/ 045503PCT/ US2008/ 011450 - 114 -
HN?r OH
N
H
N\(O O
0 ~,, HN
E oH
0

'H NMR (400 MHz, CDCl;) 5= 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, IH), 5.5-5.7 (br, 1H), 6.6-6.8
10 (m, SH), 7.1 (d, 2E); MS for Co4H3N;05 m/z 442.2 [M+H]

Example 3AS5. Preparation of Compound 80: 1-((IR, 2R}-1-(2.3-
dihydrobenzo[f1{1.4]dioxin-6-yI)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-y1)-3-(3-

methoxybenzylurea
E@j ””“©

'"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 Ca4H31N30s m/z 442.2 [M-+H]

15

20



IH NVR (400 MHz, CDCI3) 6=2.4-2.6 (m 7H), 2.7 (dd, 1H), 3.5-3.7 (m
411), 3.8 (s, 311), 4-4.2 (m 2H), 4.2 (s, 4H), 4.2-4.3 (m 111), 4.9
(d, 1H), 6WO2@/04¥93), 6.7-6.9 (m 711); M for C23H32NMEOAFEWSATAI0]

[ MMH] . 5 Exanpl e 3A21. Preparation of Cpgpound 261: N ((1R
212) - 142, 3- di hydrobenzo 1131r

1, 41di oxi n- 6-y1) - 1- hydr oxy- 3- (ni peridi n-1-yl ) propan-2-y11-3

met hoxypheno%@{p@BAﬂamsﬂ&andﬁ)oﬂBompound 42: 1((1R, 2R)-1-(2.Bt NMVR (400 VHz,
CDC13) 15= 1. 4'_(br 2 : ) 3
4.0-4.2 (m a2 : A ‘ U o ¢

111), 6.7-6. %@W for C251- 134N206 rﬂz 471.1 [MH—l] Exarrpl e
4. Conpound -1- (23-di hydrobenzo[ bl f1, 41di oxi n- 6-y1) -

1- hydroxy-3- (pyrrolidin-1-vl)propan-2-ylinonanam de) Effectively
Inhibited PICOin a Muse Mdel WO 2@@;/045503PCT/ US2008/ 011450 -

N

115 - Design: jck mce was adm ni{steyed Conpound A ad |ibitum
in feed (0.225% Conpound A m xed with a*gtfandard diet chow in

powdered format) from 26-64 5 days of age. CﬁntrBI jck mce were fed
a control powdered diet from 26-64 days o

'H NMR (400 MHz, CDCL;) 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, TH); MS (for Ca4H3 N304 m/z 426.2 [M+H]

10
Exampl 3A7. Preparation of Compound 43: 1-(4-chlorobenzy)-3-((1R, 2R)-1-(2.3-
N
H
NYO Cl
O “uy, HN\/©/
[ OH
O
15

IH NMR (400 MHz, CDCL3) 8= 1.7 (s, 4H), 2.5-2.7 (m, 6H), 4.0 (m, 1H), 4.2
(s, 6H), 4.8 (d, TH), 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 Ca3HasN3ClO4 m/z 446 [M+H], 447.5 [M+2].

20 Example 3A8. Preparation of Compound _10: 1-({1R, 2R)-1-(2,3-

dihydrobenzo[B81[1.4]1dioxin-6-yl)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yI}-3-((S)-

1-phenylethyl)urea




age. At 63 days of age, animals were transferred to metabolic cages
for 24 hour ur i |l ection. At 64 days of age, aninals
sacrificed™ Q’i’%ﬁ >¥mi ni stration. Bl ood was col | ect ed W@sgﬁ({smn.ho
punct ure for serum i sol ation. Kidneys wéb&-i sol ated and bi sect ed;
hal f of each kidney was fixed in 4% paraf ormal dehyde in PBS 10
overni ght for paraffin enbedding and H&E staining. Results: Results
are summarized in table 1 and di scussed bel ow. Table 1. Sunmary of
results, 0.225% Conpound A in feed, 26- days of age No of animals
Gender Dose (ng/kg) Body wei ght (Q) K/@tio (%9 Cystic volune
(Y“BWBUN (nmg/dL) 9 M Vehicle 22.03 1.58N

[ “oH Y

'H NMR (400 MHz, CDCl3) 8= 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, 1H), 4.2 (s, 4H), 4.5 (m, 1H), 4.8 (d, 1H), 5.0 (d, 1H),
5.1-5.3 (br, 1H), 6.6-6.9 (m, 3H), 7.2-7.4 (m, SH); MS for Ca4H3 N304 m/z 426.2
[M-+H].

Example 3A9. Preparation of Compound 286: 1-((1R, 2R)-1-(2.3-

10 z
1-phenylethyl)urea
N
N O
o ,, HN
[ OH

(o)

15 TH NMR (400 MHz, CDCl3) &= 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, IH), 6.8 (S, IH), 7.2-7.4 (m, SH); MS for C24H3 |N304 m/z 426.0 [M+H]

Example 3A10. Preparation of Compound 69: 1-((1R, 2R)-1-(2,3-
20  dihydrobenzo[p1[1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yD)propan-2-yl}-3-
(naphthalen-2-ylurea




7.55 1.65 2.86 1.0490.11 10.02 9 M Treated 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 0. 419@.28W/043#332 10 F Treated 15.93 1.65* PCT/US2008/011450
- 109 -

'ff NMR (400 MHz, CDCL) 6= 1.6 (s, 4H), 2.4-2.8 (m, 6H), 4.1 (s, SH), 4.8
5 (s, 1H), 6.0 (d, IH), 6.7 (s, 2H), 6.9 (s, 1H), 7.1-7.8 (m, 7H); MS for CaHaoN304
m/z 448.1 [M+H].

Example 3A11. Preparation of Compound 288: 1-((1R, 2R)-1-(2.3-

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

N
H
NYO
o v, HN ‘
E OH O
0

'H NMR (400 MHz, CDCls) 8= 1.6 (s, 4H), 2.4 (s, 4H), 2.6 (d, 2H), 4.1 (m,
15 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 CgH,oN304 m/z 448.1 [M+H].

10 (naphthalen-1-yl)urea

Example 3A12. Preparation of Compound 71: 1-((1R, 2R}-1-(2,3-

dihydrobenzo[8][1.4]dioxin-6-y1)-1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)-3-((8)-
20  l-(naphthalen-1-yl)ethyDurea




3.57 0.58* 0.58 0.29*34.67 9.41* * p<0.05% conpared to control
(2-tailed t-test 15 Kidney and body weights Total bod n
ki dney vvel‘éﬂtzu\’/vétz‘l%?”aet ermned at sacrifice. A statisti C%T\I;\@ézaﬁ o113 éj
significant decrease in total body wei gii0was noted (p-val ue <0. 05,
two- WD 2009/ 045503PCT/ US2008/ 011450 - 116 - tailed t-test). A
significant difference in kidney wei ght/body weight ratio was al so
observed (p-value <0.05, two-tailed t-tgst) for the treated ani mal s,

suggesting efficacy of the drug. 5 Cyst une: Cyst vol une was
measured by quantitating the percentage (f cystl c area in
hi st ol ogi cal sections of kidneys fromthe dat e and control

animals, nultiplied by the kidney/body wei dht rati 0. A significant
decrease in cyst vol une was obsery&b 2 , tvvo tailed
t-test) for the the treated ani Bl ood
urea nitrogen (BUN) levels were d F TR Ies derived
fromaninmals at sacrifice. BUN |l evels were ele the untreated
controls, while the treated ani mal s denonstrate Zhi fi cant
reduction of BUN | evel s (p-val ue 15<0. 05, two- talled t-test).

'H NMR (400 MHz, CDCL) 5= 1.4 (s, 4H), 1.5 (d, 3H), 2.3 (s, 4H), 2.4 (dd,

1H), 2.6 (dd, 1H), 3.9 (br, 1H), 4.2 (s, 4H), 4.7 (s, 1H), 5.0 (d, 1H), 5.3 (br, 1H), 5.5

5 (b, 1H), 6.6 (m, 3H), 7.4-7.6 (m, 4H), 7.7 (d, 1H), 7.8 (d, 1H), 8.1 (d, 1H); MS for
CasH33N304 m/z 476.2 [M-+HI.

Example 3A13. Preparation of Compound 70: 1-(biphenyl-4-yI)-3-((1R, 2R)-1-(2,3~

dihydrobenzo[B1[1.4]dioxin-6-y])-1-hydroxy-3-(pyrrolidin-1-ylypropan-2-yl)urea

10
' 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
C2sH31N304 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-y1)- i -hydroxy-3-(pyrrolidin-1-ylpropan-2-yl}-3-(4-

(trifluoromethyl)phenylurea




Concl usi on: Adm ni stration of Conpound A in feed at 0.225%
resulted in a statistically significant reduction of cystic disease,
as neasur e OAPOKRHEWNEY/ body wei ght ratio and 20 cyst volREFEUS2IHISIHHRS
acconpani ed by inproved renal function-.iinitreated aninmals relative to
controls. These inprovenents were observed in both mal es and fenal es.
Therefore, these results denonstrate that glucosyl ceram de synt hase
inhibition is an effective strategy to t pol ycystic kidney

di sease. 25Wile this invention has beeR particularly shown and
described with references to exanpl e enbddi ts thereof, it will be
under st ood by those skilled in the art t L@us changes in form

medi cament for the treatment of €Y c kidne , the
conpound represented by the foll ow ng structural forrrul g OY
RIN( R2ZR3) or a pharmaceutically acceptable salt thefeof, wherein

'H NMR (400 MHz, CDCl3) 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, 1H), 7.3 (d, 2H), 7.5 (d,
5 2H); MS for C23H26F3N304 m/z 465.97 [M+H].

Example 3A15. Preparation of Compound 68: [-((1R, 2R)-1-(2.3-

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

(trifluoromethyl)phenyl)urea

N
H
Ne O
Y F
F
o v, HN
[ oH F
o) :

'H NMR (400 MHz, CDCl3) 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
15 for Ca3HzF3N304 m/z 466.0 [M+H]

10

Example 3A16. Preparation of Compound 82: 1-{(1R, 2R)-1-(2.3-

(trifluoromethoxy)phenyljurea

20



RlLis a phenyl group optionally and i ndependently substituted with

one or tituents selected fromthe group consi sj i -
hal ogen, ﬁ'?yzltdw%a:lugal kyl, Arl, OR', -0(haloallcyl), -@%&26’{8&]&?0
-CN, -NCS, -N(R31)2, -NR31C(0)R30, -NR31d26)0R32, -N(R31)C(0)NR3 52,
-C(0)R30, -C(S)R30, -C(0)0OR30, -0C(0)R30 , -C(0O)N(R31)2, -95(0)2R30,
-S2N(R3 52, -S(0)R32, -S03R32, -NR3 I SO2N(R31)2, -NR31302R32

, - VO- OR30, -VO-0(hal oal kyl), -VO-SR30, , -VO-CN, -VO-M31)2,

- VO- NR31C(0) R30, -VO-NR3 | CO2R32, -VO-NOR35C(0)N(R3 52, VO-C(0) R30,

-\0- C(S) R30, -VO0- 0CRR30, - Vo- OC(0) R30, - D) N(R3 - VO- S(0) 2R32,
' C2N(R31)2, VO- NR3
R31)2, -N(R31)-VO-Ari,

-\V0- S2N( R31) 2, - 14-3(0) R32, -VO- SO3R32, >
| SO2R32, - 0- V1- N(R31)2, -S-\VO0-Arl, s-v1 N

-N(R31) - V1- N(R31) 2, - NR31C(0) - VO- MR RIS O™V0- AL |,
-C(0)-VO- N(R31) 2, -C(0)-VO-Arl , C( 2 S)-MNEAL,
- C(0) 0- V1- N(R31) 2, - C(0)0-VO- Arl ( D) - VO- Ar 1,

o(0) N(R31) - Vi- N(R31) 2, - C(0) N(R31)-V0- Arl, -S(0)2-V0- N(R31) 2,
-S(0)2-VO-Ari, SO2N(R31)-VI-N(R31)2, -SC2N(R31)-VO-Arl,

502 V0 ht Eé??%) 2 RN iy e, cothTag1 ) .>?%¥f-féi%®'z¥5?§f: H)
[CR)q- ; easi (e, B iiste Piy) Sen(bk 1 ED), @8{@251)86%4 EHY 700 @PED, SR, V1
bt roaperS orbts Vs S o Bn B Sg 48L SR Ry IMBHRD, Povh P OUP O @

substituted with one or nore substituents selected fromthe group

consi sting of
Exampl 3A17. Preparation of Compound 133: 1-((1R. 2R)-1-(2,3-

dihydrobenzo[B]{1.4]dioxin-6-yl}-1-hydroxy trolidin-1-yl)propan-2-y

(2-methylthiazol-4-yl)phenylurea

10 : S

'H NMR (400 MHz, CDCl;3) 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 C6H30N404S m/z 494.9 {M+H].
15
Example 3A.18. Preparation of Compound 7: 1-((1R, 2R)-1-(2.3-

dihvdrobenzo[B][ 1.4]dioxin-6-v1)-1-hydroxy-3-(pvrrolidin-1-yl)propan-2-y[)-3-

dodecylurea



hal ogen, al kyl, am no, allcylamno, diallcylamno, alkoxy, nitro,
cyano, hydroxy, hal oal koxy, al koxycarbonyl, al kyl carbonyl and

hal oal kyl ; WO28¥W/ R3¢ s | ndependently i) hydrogen; ii) afCrUR§OBIHT or
a heteroaryl group, each of which indepgnadently is optionally
substituted with one or nore substituents selected fromthe group
consi sting of hal ogen, alkyl, am no, alkylam no, dialkylam no,

al koxy, nitro, cyano, hydroxy, | oal koxy, al koxycar bonyl ,

al kyl car bonyl and hal oal kyl ; Pii) an al kyl group optionally
substituted with one or nore s :stlﬁuents sel ected fromthe group
consi sting of hal ogen, am no, alkylmm di al kyl am no, al koxy,
nitro, cyano, hydroxy, [ aIonycarbonyI alkylcarbonyl and
hal oal kyl ; each R3l is i Rdent.| WH ;

-C(0)R30; or -N(R31)2 t cth&@H i s a non- aronatlc het erocyclic
group optionally substitutesswth one or nore substituents sel ected
fromthe group conS|st|ndPof hal ogen, =0, =S, =N(Cl-C6 al kyl), Cl-C6
al kyl, C -C6 hal oal kyl, hydroxy, Cl-C6 al koxy, nitro, cyano, (Cl-C6

alkoxy)carbonyl (CL- O6 %& X@%carbon |, Cl-CO hal oal koxy, am no,
(Cl-C6 al kyl ) anai nél MR (469 Zd?laCkg//hﬁ&(héH)elaﬂeré?ﬁ); b4 (m, 2Hj, 1.8

| ndependent 131 0387501 FER. G 70 4 G 1702 8 MR 86 1B A BIETS
sel ect ed f¥ onmilpd.8gdpli), 658 ¢dd, BH),0H.9 alldy &S fcaIG@HWNaMsz%Q?

al kyl am no, | koxy, nitro, cyano, hydroxy, hal oal koxy,
aIkyIcarbonylhzlgyﬁgﬁgipﬁgiy and haloallcyl; or -119- an al kyl
group optionally substituted with one or nore substituents selected
fromthe grou conS| i ng of han.-n

di al kyl am no, =K%y = o :
alkylearbonylmﬁp
1, 2, 3 or 4; eac y

or 6- nean}edJmmhgﬁzﬂﬁﬂﬁmﬂmmarogen contalnlng heterocycllc group
optionally substituted with one or nore bstituents selected from
the group consisting of hal ogen, alkyl,{hakoallcyl, -OR",
-0(hal oal kyl'), -SR', -NO2, -CN, 4\1002, c(0)R40, _NR41l C(0)0R42,
-N(R41) C(O)N(R41) 2, -C(0)R40, -C(S)R40 , |-C( Q) OR40, -0C(0)R40, - -

'H NMR (400 MHz, CDCly) = 1.7 (s, 4H), 2.5-2.7 (m, 6H), 3.0 (¢, 2H), 3.8
(q, 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,
15  1H), 6.9 (dd-1H), 7.1 (d, 1H); MS for C3:HaeN;04S m/z 432.1 [M+H].

Example 3A20. Preparation of Compound 257 N-((1R, 2R)-1-(2.3-

1.4]dioxin-6-

methoxyphenoxy)propanamide

20



-C(O)N(R41)2, -S(0)2R42, -SO02N(R41)2, -S(0)R422 _sO03R422 Ar2, V2-A?,

-V2- 0R40, -V2- O(Ihal oal kyl ), -V2-SR40, -V2-NO2, -V2-N, \{,ZT\% 0%' -

- V2- NRa1C( BORBHI03_NRA1CRRA2, - V2- N( R4l ) C(0) N( R41) 2, 285(8 Rb |

.40, - -V2-C(S)R40, V2-0Q2R40, 272 -114-

-OC(O) R4, -V2-C(0)N(R452-, -V2-S(0)2R42, -V2-S2N(R4 52) -V2- S(O) R42,

-V2- SABR42, -0-V2-Ar2 and -S-V2-A?; each V2 is independently a d-C4

al kyl ene group; Ar2 is an aryl gro a heteroaryl group, each of

whi ch i ndependently is optionally ubjl tuted with one Or rnore

substituents selected fromthe gro onsi sting of  hal&fen,

Cl -Co6al l cyl, am no, Cl-C6 al kyl am no} CIH C6 di al ky

al koxy, nitro, cyano, hydroxy, C-C6™H Ef*gg X

al koxycarbonyl, Cl-C6 al kyl caré)onyl N\CG/*I%@ yl; each R4 is

i ndependent |y |) hydr ogen; i up”or a heteroaryl group,
aIIy substituted with one or

each of which independently
nore substituents sel ected frum & group consisting of hal ogen,

Cl-C6 al kyl, am no C6 al kyl ami no, A -C6_dial kyl ani no,
S kony. M tron ey oM Nz DER) fardat & GRatH IR Idee T, 3537 (m,

al koxycar bonyhyy) Glg (Ba59), KM £ah banyh. 2%5‘@}@&9@ 3Ftﬂ{ 9eh kb b, CI'H)' 6.51d,am),

Cd -C10 al kyl grdup optionally ‘substit ut one oOr

substituents §§+63Q:fre,d7H)cMﬁbh@z@‘hdﬂq@mﬂﬁﬁ?&ﬂ iMgHd§ hal ogen, ami no,
Cl-CO -12.0- alkylam no, CI-C6 dial kylam no, C1-C6 al koxy, nitro,
cyano, dsroxy, Cl - CO hal oal koxy, Ci1-C6 al koxycarbonyl, Ci1-C6

al kyl ear bonyl EgamplEBAR1 theoarlathh of@amholﬁid%ls\r-l(ﬁfﬂ_@,_gﬂblddﬂﬁl-y R40,

- O0O2R40, -SO02R4

optional | y substsess A 3Ha PGt At

nore substi tugg{hgx@jgﬁg,&%@m,g&e gr oup consi stl ng of haI ogen =0,
=S, =N(C1-C6 arkyrly, al' Ky Cl - C6 hal oal kyl, hydroxy, Cl-C6

al koxy, nitro, cyano, Cl-C6 al koxycarbonyl, Cl-C6 al kyl carbonyl, Cl-
C6 hal oal koxy, am no, Cl-C6 al kyl aE/ai and Cl - CO di al kyl am no; each

R42 is independently:
N
H
“ Q/

10 o

'H NMR (400 MHz, CDCl3) 5= 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, TH); MS for CasH34N206 m/z 471.1 [M+H].
15
Example 4: Compound A (V-((1R.2R)-1-(2.3-dihydrobenzo[5][1.41dioxin-6-yI)-

1-hydroxy-3-(pyrrolidin-1-yl)propan-2-yl)nonanamide) Effectively Inhibited
PKD in a Mouse Model




i) an aryl group or a heteronyl group, each of which independently is

optionally substituted with one or
t he group WOEINHFHE of hal ogen,
Cl C6 di al kyl am no,

al kyl am no,

Cl - C6 hal oal koxy,

hal oal kyl; or ii) an C -Cl10 al kyl
one or nore substituents selected fro
Cl -C6 al kylam no, C -
nitro, cyano, hydroxy, Cl-C6 hal oal koxy} C -2€6
and Cl -CO hal oal kyl; R4 is 3
optionally substituted with one or
t he group consi sting of
-0OR50 , O(hal oal kyl),

-C(0)R50, -C(0)0ORS0 ,

i

hal ogen, am no,

al kyl car bonyl

-V4-0( hal oa
- V4- NR51C( 0)

V4- C(0) N( R51) 2- ,
N(R51) - V4- Ar 3, -

- NR51C( 0) - V4-

- C( 0) 0- VA-Ar 34

“jek
o

Gergpound A ynixgd vKithres

Cl - C6 al koxycar bonyl

1) - Vs- N(R51) 2,

ani no,

nore substituents selected from
Cl-C6 al kyl,
C -C6 al-koxy, nitro,
Cl1- C6 al kyl car bonyl
group optionally substituted with
t group consi sting of

pal kyl am no,

CIPCEGIS2008/011450
cyano, hydroxy,
and C -C6

Cl - C6 al koxy,

koxycar bonyl ,
¥l group

| ected from
Ar3) Ar3-Ar3,

ad-Cc6

7SR50, X2, CN; . “®R51C(0) R50,
0C(0) R50, - C(0)N&R51)2, -V4-Ar3, -V-012.50,
-V4- SR50, -14-NO2, VA4-CN, -V4-N(R5l) 2,
V4- C(0) R50, - V4- 002R50, - V4- 0C(0) R50

WiceAla3 admiiriMerell dnd A0 Vbithvh, in foed V8. 22¥9/R51) 2,
-NR51C( 0) - V4- N(R51) 2,
styrard dietphov4n Rpederedfdmmat) romPRE4 ) 2,

- C(0) N(R5T) - VS%yRI?E%g))EO\{-ﬁ‘%(”S N Fé%‘{ir? \%qu%th‘%ﬁf%r% diet ffom 26-G# days of

-[CH2L. -; wheagsi it 63-dags df-ageanimals wers tiansfeped tbonethiolis capesdor 2 hour

al kyl ene group;
each Ars is iéﬁp

SRR Wight
ependent1y

g fh q"rz]tdee, %ir%(alsa wg'ze-sacj'n%c%& lB
¢1 Foup or ah ¢

e

er oar

Bt

y ety

Buh

of whi ch i ndeProdenat bylldcred by thean plidcyurs frstiuiniseldtion. t Kidoeaa varte solaged

substituents s%lect
amino, al kyl atRdrsec

SN SR A R A A

hal oal koxpy angvehakiRabiparaffinBhbeddihy &% H&Ei seadpendent |y i) hydrogen;

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/ky) Body weight (g) | K/BW ratio (%) {%BW) BUN {mg/dL)
9 M " Vehicle 22.03+1.58 7.55+ 1.65 2.86+1.04 90.11 £ 10.02
9 M Treated 18.43 + 1.82* 4.46  0.46* 0.88 + 0.23* 39.25 £ 10.70"
10 F Vehicle 19.20 £ 1.80 494+ Q.73 1.22+0.41 50.50 £ 14.32
10 F Treated 15,83 + 165" 3.57 £ 0.58* 0.58 £ 0.29* 34.67 + 9.41*

* p<0.05% compared fo 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-




ii) an aryl group or a heteroaryl group, each of which independently
is optionally substituted with one or nore substituents from
t he group ggyﬁé’ﬁ’)éuﬁ wﬁ of hal ogen, allcyl, amno, allcyl a‘?ﬁ%ﬁ 2808%?”’”

di al kyl ami no, al koxy, nitro, cyano, hydrldgy, hal oal koxy,

al koxycar bonyl , al kyl carbonyl and hal oal kyl; or iii) an al kyl group
optionally substltut ed with one or nore substituents selected fraom

t he group coniﬁll§@ i-tegt ot sigaifisgaidiffergneedn kidnry waighbodyoweigyatinvabalse

21 Kyl bbr bony! P5RHRTp LR P08, nPlaRel KK o RUPRGRRIIK supeeatng

- 0O2R50, -SOZE&icmyefCth@(}ergo, or -N(R51)2 taken together is a
non-aromatic heterocyclic group optionally substituted with one or
nore substituents selected fromthe group consisting of hal ogen, =0,
=S, =N(C1l-£6 ajyqu;b)umea C6 al kyl, d-C6 hal oal kyI hydr oxy, Cl- 06
al koxy, nitro, cyano, -C6 al koxycar bon c - al kyl car.bonyl

Cl - CO hal oal koxy, gﬁ?tﬁ’ﬁlm@ W@G“%HSR’S?FIQWH%“%{%@C E%C#%FIO&YS&HFWB n

each p' is 1, h%tolo%x&'l sé]:noﬁs{"&f 1&@&5}3 Hom'tﬁe Beatéth and cBhtrél; an¥nals, ml.hitl]tﬂled by
-C(0)R -C(O)OR -C(O)NRR ; and R and R are each i ndependen

a d-06 ali phﬁteul@drgwbgéy Wptgihbmpl Y sgmficant drcesain qysiovnbume Wabehs efve
substituents r al ogen, -CH, -CN,
“hes | Nep - RS o e CRrR SR Sttt fhall®) 0300

heteroaryﬂ@ or an aryl group or a heteroaryl group, each

i ndependent |y tionally substituted with one or nore
substituents ﬁéﬁ?’gﬂ: "Pomthe -122- group consisting of hal ogen,

-OH, - CN,OI a NCS, h@hgﬁf&lﬂg@xzmmm wead gagﬁﬁﬁedkm(%nQQaﬁi{ﬁl&hﬁhbﬁ
group an al oal i phatj.c an en toget her wit
the nitrogen HPBANRA NPéF?ac‘F%? mg‘ﬁ'eﬁr‘%ﬁ% FEat‘FfE’ﬂ’é HUsEgated contojs. WAl

optional Iy sufgtiehidh aRiniild fentiRtRed S@i@ﬁ’at‘ %Mﬁ%édu%ﬁ&%f%@ﬁ' l@&‘c‘lﬁ@ \.fal&m
the group consisting of: hal ogen; -OH - C6

al koxy:; ClS Co<hap.daPKailsd -tes).C6 al i phati c gr oup opt| onal I y
substituted with one or nore substituents selected fromthe group
consi sting of halogen, -OH -CN, -NCS, -NO2, -NH2, Cl-C6 al koxy,
Cl - C6 hal oal kGeyelusioyd and heteroaryl; and an aryl group or a

heteroaryl group, gaghLdeRerrsaLl bR £t 2 R0RR shfté’cfg Y%ti%tgcéaﬁ?e

or nore substi tuen roup COI’]SI S
“OH, -CN, - NCﬁgmNban réductitn of dysny diséke, @ neadunad w(pm;ane)mbod@emgﬁt pdiitznd

group and_(Cl - Co IoaI hatic grou The use of conpound .

Teoop naf ey Biasrac i PHied 3y SBRV ES ErpLian G B e animals
substi tuted Widdivelcirol® "EheSé B rbderRitsSvet€berd ih bOtRnidMes At Fetiales.
consi sting of hal ogen, cyano, nitro, alkyl, haloalkyl, -01130, . -SR30

, -N(R31)2, Afhereforg, thegrursuls damqustaiq Jhat glusgyylseramide sypthosembibition is an
-S-Vi-N( R31) 2effeéﬁ95§t@te§)/ {3/ polyéygt%gﬂl)ine\ﬂdi 812, -

25 While this invention has been particularly shown and described with
references 1o 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.



S [CH],-S-, and -[CH2]g- ; Arl is a phenyl group each optionally
substituted with one or nore substituents selected fromthe group
consi sting of halogen, C-CO al kyl, amno, Cl-C6 alkylamno, C-C6
di al kyl am no, C -C6 al koxy, nitro, cyano, hydroxy, Cl-CO hal oal koxy,
Cl - C6 al koxycarbonyl, C-C6 al kyl car bplg)j_l and Cl-C6 hal oal kyl ; each
R 3 is independently i) hydrogen; ii) phenyl group optionally
substituted with one or nore substituents selected fromthe group
consi sting of halogen, C-C6 alkyl, amno, C-CO allcylamno, C-C6
di al kyl am no, Cl-CO al koxy, nitro, cyano, hydroxy, Cl-C6 hal oal koxy,
Cl - CO al koxycarbonyl, ClI-CO al kyl car gml and C -C6 hal oal kyl; or
-123- iii) an Cl-do al kyl group optp ﬁy substituted with one or
nore substituents selected fromthe group consisting of hal ogen,

am no, What@heldimsyisam no, O - C6 dial kyl am no, Cl-C6 al koxy, nitro,
cyano, hydroxy, C-C6 hal oal koxy, Cl-C6 al koxycarbonyl, d-C6

al kyl car,bonyl . an | - al,oal kyl.:  and. each R31 4s.independent.l 30,
or N iy 2 Vs s el R e p B A TR PR oDt AR TRyt
substitut ed widhéy dissaseptherpmposid bgiréstntedbisihe dllesimgduheionl foheaulgr oup
consi sting of halogen, =0, =S, =N(Cl1-C6 alkyl), C-C6 alkyl, C-C6
hal oal kyl , hydroxy, d -C6 al koxy, ng ro, cyano, Cl-CO al koxycarbonyl,
Cl -C6 al kyl carbonyl, Cl-C6 hal oal kgxy, am no, Cl-CO al kyl am no and
Cl-C6 diallcylamno. 3. The use of |a conpound according to Caim 2,
wherein -N(R2R3) is a pyrmidinyl, t Ldi ,zgisperidinyl,

pi perazi nyl or momhol i nyl groupgopti onhl Iy st uted with one or
nore substituents selected fromthe grpup consisting of hal ogen,

Cl -05 al kyl, d-05 hal oal kyl, hydroxy#t, Cl-CS al koxy, nitro, cyano,
Cl - 05 al koxycarbonyl, Cl-05 al kyl car bon;I or C -05 hal oal koxy,

am no, C-05 alkylam no and C -05 di al amfMo. 4. The use of a
conmpound according to Claim3, wherein/l.( is -H 5. The use of a
conpound according to Caim4, wherei P - N(R2R3) is an unsubstituted

pyrrol i di nyl or A3@inhdbuischliy fRk@Riblcdanhered®iviREsazi Nyl or nor phol i nyl
group. 6. The, use of a conpound according to aim5, wherein the
phenyl grou pR r&p Phewheraur Bg;lonally and independently substituted with one or more

substituents selected from the group consisting of halogen, alkyl, haloalkyl, Arl,
-OR%, -O(haloalkyl), -SR¥, -NO,, -CN, -NCS, -N(R*"),, -NR*'C(O)R*,
NR*'C(0)OR™, -NR*HYC(O)N(R?),, -C(O)RY, -C(S)RY, -C(0)OR*, -OC(O)R*?,
-C(OIN(R>")y, -S(0):R*, -SON(R?),, -S(O)R™, -S0;R*, -NR>'SON(RY,,
NR¥S0.R¥ | -Vo-Ar', -V,-OR?, -V,-O(haloalkyl), -Vo-SR*, -V,-NO,_ -V,-CN,
Vo NR*,, -Ve-NRICO)RY, -V,-NR3CORF, -V,-NER*HCONR>",,
Vo-C(ORY, -Vo-CS)RY, -V,-CORY, -V,-OC(O)RY, -V,-COINERY,-,
Vo-8(0)R*, -Vo-SONR M), -Vo-S(O)R?, -V-SOsR¥, -V -NR*'SO.N(R?),,
-Vo-NR*'SO,R™, -0-Ve-Ar', -0-VI-N(R), -8-V-Arl, -S-V|-NR3"),,
NER-V,-Ar, -NR-VI-NRM),, -NRYC(0)-V-NR>,, NRP'C(0)-V-Ar,
-C(0)-V-NRM),, -C(0)-Vo-Ar', -C(8)-Vo-N(R3),, -C(S)-V,-Ar,
-C(0YO-V-NR™M),, -C(0)O-V,-Ar', -0-C(0)-V-N(R?),, -0-C(0)-V,-Ar’,
-CONR®)-V-NR ), -CLOINR?)-Vo-Ar', -8(0)2-Vo-NR* s, -8(0)-Vo-Ar',
-SONR*D-Vi-NR3Y,, -SO:N(R3D-V-Ar, -S(0)-Vo-NR),, -S(0)-V,-Ar',



Rl is optionally substituted with one or nore substituents sel ected
fromthe group consisting of -OR30, alkyl, and -0-[CH2],-0-. 7. The
use of a conpound according to Caim6, wherein -N(R2R3) is
N-pyirolidinyl or N norpholinyl. -124- 8. The use of a conpound
according to aim?7, wherein RL is 4- dir oxyphenyl or 3, 4-

et hyl enedi oxy- I-phenyl 9. The use of~ conmpound according to Claim
|, wherein the phenyl group represented by RL is substituted wth one

or nore substi t-ggnya-@-vsakqgﬁt‘ﬁ,dstcggmvme gﬁﬁbﬂbzmoﬂﬁ(ﬁt)k D‘HRUEOEW' agen,

al kyl , hal oal kyl, ‘Arj 0 hal oal “Nee, NG,

“N(R31) 2, - NR3TE{IGFRbP- S\ﬁ%‘%( )aeM§HquN(R31) C(O) N( R31) 2, C(O) R30,
- C( S) R30, C@&ngmdepegggng%&g%q +C l%a @: 2 - 5( 0) 2R30,

- SO2N( R31) 2, S( ) NR3TSC2 1)2, - NR31S02R32 ,

-V.-Ari, -\Voe is m@cpegféqnﬁye@@h%alkylwem, - VO- N( R352,

o IO L e M R oy VA0

- go % O)ngRg(zRB.s\;lgn & JR%:)SZ)I moxsuBbytyeRBAelectdd EO@WP consisting of

VO- NR31 N al roxy,

TN L b

SO RN (0% IV (0w
-C(0) N(R31) - VO- Arid, - Bfyfp@eny/ O- N( R31) 2, - S( 0) 2- VO- Ar |

_Sg(Z [8|§ R\3/(ZI).) AYIl N( R3J)) 2, ana O? Nrg)up 01) ah ?eroaryl’ group, Oz?ch \O/P wmgﬁ]d%pendenﬂy 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
iii) 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;
cach 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{CI1-C6 aikyl), C1-C6 alkyl, C1-C6 haloalkyl, hydroxy, C1-C6 alkoxy, nitro,
cyano, (C1-C6 alkoxy)carbonyl, (C1-C6 alkyl)carbonyl, C1-C6 haloalkoxy, amino,
(C1-C6 alkyl)arnino and (C1-C6 dialkyl)amino;
each R* is independently:
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 lalogen, alkyl, amino, alkylamino, dialkylamino, alkoxy, nitro, cyano,

hydroxy, haloalkoxy, alkylcarbony! and haloalkoxy and haloalkyl; or



S (0)2-0-V, -N(R31)2, -S(0)2- 0-VO-Arl , -NR3 1S02-VON(R3 52, -NR3 IS
02-V.-Ar 1, -S[CH2]p-S and -[CH2]c. 10. The use of a conpound
according to Claiml1, wherein the polycystic kidney disease is an

aut osomal dom nant pol ycystic kidney disease. 11. The use of a
conpound according to Caim1l, mherelqlghe conpound i s represented by
the follow ng structural fornmula: OY 125- or a pharmaceutically
acceptabl e salt thereof. 12.Use of a conpound in the manufacture of a

medi cament for thg) th sRLIRE d};fnomw%ﬁﬁhéa %&I%%r%%%ﬁ%mehﬂ%elect%d(

conpound represented by the ‘foll ow ng structural fornula;
( CHO6- CH3 from the group consisting of halogen, amino, alkylamino, dialkylamino,

alkoxy, nitro, cyano, hydroxy, haloalkoxy, alkylcarbonyl and haloalkoxy and
haloalkyl;

each p is independently 1, 2, 3 or 4;

each q is independently 3, 4, 5 or 6;

N(R?’R?) is a 5- or 6-membered non-aromatic nitrogen-containing heterocyclic group
optionally substituted with one or more substituents selected from the group
consisting of halogen, alkyl, haloalkyl, -OR™, -O(haloalkyl), -SR*, -NO, -CN,
NER),, NRUC(ORY, -NRUC(OYORY, -NER*COWNR!,, -C(OR?, -C(S)RY,
-C(O)OR™, -OC(O)R™, -C(OIN(R™)2, -S(0)2R™, -SONR*),, -S(O)RY, -SO;R?,
AP, Vo-Ar%, -V2-OR™, -V,-O(haloalkyl), -V2-SRY, -V2-NO, -V5-CN, -V,-N(R,,
-V2-NRYC(O)R™, -V,-NR*CO,R®, -V,-NR*HC(OINR*),, -V2-C(O)RY,
~V2-C(SRY, -V,-CORY, -V,-OC(O)R™, -Vo-CONR™),-, -Va-S(O),R™,
“V2-SON(R™),, -Va-S(0)R¥, -V,-SO3R®, -0-V,-Ar” and -S-Va-Ar%;

each V> 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-Céalkyl, 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;

if) 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, amine, C1-C6 alkylamino,
C1-Cé6 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl and CI-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



or a pharmaceutically acceptable salt thereof. 13. The use of a
conpound according to Caim12, wherein the conpound is represented
by the follow ng structural fornula: OH or a pharnaceutically
acceptabl e salt thereof. 14. Use of a compound in the nmanufacture of
a nedi canent for the treatnent of polxégstic ki dney di sease, the
conpound represented by the followi ng Structural formula: -126- OH
or a pharmaceutically acceptable salt thereof. 15.The use of a
conpound according to ik %&%1 w@{a%ma&ecwmm m&,&%&%@%@d

by the follow ng structural fornmula: phar maceut’i cal
accept abl e salt thereofl-Co haloalkoxy, C1-Cé alkoxycarbonyl, C1-C6 alkylca;bonyl and C1-

C6 haloalkyl;
each RY is independently R¥, -CO,R*, -SO,R* or -C(O)RY; 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, =8, =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;

each R* is independently:

i) anaryl 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, amine, C1-C6 alkylamino, CI-
C6 dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, C1-C6
haloalkoxy, C1-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl and C1-C6
haloalkyl; or

ii) an CI-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;

R*is a C6-C8 alkyl group optionally substituted with one or more substituents selected
from the group consisting of halogen, C1-C10 haloalkyl, Ar’, Ar’-Ar’, -ORSD,
-O(haloalkyl), -SR*, -NO,, -CN, -N(R*"),, -NR*'C(O)RY, -C(O)R™, -C(O)ORY,
-OC(O)R, -C(OIN(R®),, -V4-Ar®, -V-OR™, -V,-O(haloalkyl), -V4-SR™, -V4&-NO,,
“V4-CN, -V4-NR),, -Ve-NRICOIR™, -V4-C(O)R, -V4-CO,R™, -V,4-OC(O)R™,
“Ve-C(OIN(R* Y-, -O-V4-Ar®, -O-V5-N(R)a, -8-V4-Ar?, -S-V5-N(R",,
NERM-Vg-Ar, NER-Vs-NR™M),, -NR*IC(0)-V-NR*),, -NR'C(0)-V4-AL,
-C(0)-V4-NR™);, ~C(0)-V4-Ar, -C(Q)0-V5-N(R?"), -C(0)0-Ve-ArL,
-0-C(0)-V5-N(R®),, -0-C(0)-V4-Ar®, -C(OIN(R)-Vs-N(R™),,
~C(ONRN-V4-Ar, -0-[CHz]p-O- and -[CH,]g-; wherein:
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each V4 is independently a C1-C10 alkylene group;

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;

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

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 —COgRSO, -SO,R* or -C(O)RSO; or

-N(R*Y, taken together is a non-aromatic heterocyclic group optionaily
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;

eachp'is 1,2, 3 or 4; and

eachq'is 3,4, Sor 6;

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, -NO3, -NH;, C1-C6 alkoxy, CI1-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
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group consisting of halogen, -OH, -CN, -NCS, -NOa, -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 substifuents selected
from the group consisting of: halogen; -OH; -CN; -NCS; -NO,; -NH;; C1-C6
alkoxy; C1-C6 haloalkoxy; C1-C6 aliphatic group optionally substituted with
one or more substituents selected from the group consisting of halogen, -OH,
-CN, -NCS8, -NO», -NH>, C1-C6 alkoxy, C1-C6 haloalkoxy, aryl and
heteroaryl; and an aryl group or a heteroaryl group, each independently
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, C1-C6 aliphatic group and C1-C6 haloaliphatic group.

The use of a compound according to Claim 1, wherein:

R'is a phenyl group optionally substituted with one or more substituents selected
from the group consisting of halogen, cyano, nitro, alkyl, haloalkyl, -OR%® SR,
NR?Y,, AT, -V-0RY, -V,-NR)y, -Vo-Ar!, -0-Ve-Ar, -0-V-NR"),,
-S-Vo-Ar', -8-Vi-NR* )y, -N(R*)-V-Ar', -NR*)-V-N(R*),, -O-[CHz),-O-, -
S-[CHz]p-S-, and -[CHa]g- ;

Ar'isa 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-Cé dialkylamino, C1-C6 alkoxy, nitro, cyano, hydroxy, CI-C6
haloalkoxy, CI-C6 alkoxycarbonyl, C1-C6 alkylcarbonyl and CI-C6 halealkyl;

each R is independently
i) hydrogen;

ii} aphenyl 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
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iif} an C1-C10 alkyl group optionally substituted with one or more substituents
selected from the group consisting of halogen, amino, C1-C6 alkylamino, Ci-
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 R, or -N(R*!), is & non-aromatic heterocyclic group

optionally substituted with one or more substituents selected from the group

consisting of halogen, =0, =8, =N(C1-C6 alkyl), C1-C6 alkyl, C1-C6 haloalkyl,

hydroxy, C1-C6 alkoxy, nitro, cyano, C1-C6 alkoxycarbonyl, C1-C6

alkylcarbonyl, Ci-C6 haloalkoxy, amino, C1-C6 alkylamino and C1-C6

dialkylamino.

The use of a compound according to Claim 2, wherein

“N(R*R?) is a pyrrolidinyl, azetidinyl, piperidinyl, piperazinyl or morpholinyl group
optionally substituted with one or more substituents selected from the group
consisting of halogen, C1-C5 alkyl, C1-C5 haloalkyl, hydroxyl, C1-C5 alkoxy, nitro,
cyano, C1-C5 alkoxycarbonyl, C1-CS5 alkylcarbonyl or C1-C5 haloalkoxy, amino,
C1-C5 alkylamino and C1-C5 dialkylamino.

The use of a compound according to Claim 3, wherein Y is -H.

The use of a compound according to Claim 4, wherein -N(R?R%) is an unsubstituted

pyrrolidinyl, azetidinyl, piperidinyl, piperazinyl or morpholinyl group.

The use of a compound according to Claim 5, 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 use of a compound according to Claim 6, wherein -N(R2R3) is N-pyrrolidinyl or N-
morpholinyl.
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The use of a compound according to Claim 7, wherein R! is 4-hydroxyphenyl or 3,4-

ethylenedioxy-1-phenyl.

The use of a compound according to Claim 1, wherein the phenyl group represented by
R! is 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*"),,
NRYIC(OR, -NR*IC(O)OR?, -N(R*HCOINR?Y),, -C(O)RY, -C(S)R?, -C(0)ORY,
-OC(OR™®, -C(ON(R>"),, -S(0)2R*®, -SO-N(R*Y,, -S(O)R*, -SO:R™,
-NR3*'SO,NR,, -NR3SO,R¥ , -V -Ar!, -V-OR*, -V,-O(haloalkyl), -V,-SR>?,
“VoNOy, -V-CN, -V,-N(R*),, -V-NR?'C(O)RY, -V, -NR*'CO,R¥,
Vo-NR*MHCONRM),, -Vo-CORY, -V-CS)RY, -V,-CORY, -V,-OC(O)RY,
“Vo-CLONR*Y,-, -Vo-S(O)RF, -V4-SON(R )y, -Vo-S(O)R*, -V,-SO;R*,
-Vo-NR¥SO,N(R),, -Vo-NR¥SO,R*, -0-V-Ar', ~0-V{-N(R*"),, -S-V-Ar,

8-V -NR),, NR)-Vo-Ar', NR*H-V-N(R),, -NR*'C(0)-V-NR")a,
NRYC(0)-Vo-Ar', -C(O)-VNR,, -C(0)-V-Ar', -C(S)-Vo-NR),, -C(8)-V-Ar',
-C(O)0-V -NR*",, -C(0)0-V-Ar', -0-C(0)-V-NR>),, -0-C(0)-V,-Ar',
-CONR3-Vi-NRY,, -CONR?)-Vo-Ar', -5(0)z-Vo-N(R?),, -8(0)s-Vs-Ar',
-SON(RYM)-V-NR?Y,, -SONRY)-V,-Arl, -S(0)-V-N(R?'),, -8(0)-V-Ar',
-8(0)2-0-V)-NR>Yy, -5(0)5-0-V-Ar!, -NR*1S0,-V-N(R?*Y),, -NR?*!S0,-V-Ar,
-O-[CH,],-O-, -S-[CH2],-S- and -[CHa],-.

The use of a compound according fo Claim 1, wherein the polycystic kidney disease is an

autosomal dominant polycystic kidney disease.

The use of a compound according to Claim 1, wherein the compound is represented by
the following structural formula:

oY

R N(R?RY

HN R4

T
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or a pharmacentically acceptable sait thereof.

12, Use of a compound in the manufacture of a medicament for the treatment of polycystic

kidney disease, the compound represented by the following structural formula:

O@j@

(CHalg——CHy

or a pharmaceutically acceptable salt thereof.

13.  Theuse of a compound according to Claim 12, wherein the compound is represented by

the following structural formula:

EZQ;%?D

[{CHz)g—CH,

or a pharmaceutically acceptable salt thereof,

14.  Use of a compound in the manufacture of a medicament for the treatment of polycystic

kidney disease, the compound represented by the following structural formula:
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Ejj@ifo

(CHz)p—=CH,

or a pharmaceutically acceptable salt thereof.

15.  The use of a compound according to Claim 14, wherein the compound is represented by

the following stiuctural formula:

Ejli)j\o

(CHz);—CHj3

or a pharmaceutically acceptable salt thereof.



