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Background
Sphingosine-1-phosphate (S1P), the structure of which is shown below,
is a phospholipid with a wide range of biological activities, notably, involved in

cellular signaling.
NH,

\/\/\/\/\/\/\/\/V\/OP(O)(OH)z

OH

For example, S1P modulates cellular proliferation, such as of epidermal
cells. The bioactivity of S1P is mediated by multiple receptor subtypes. For
example, receptors subtypes 1 and 3, (S1P1 and S1P3 respectively) are both
expressed in endothelial cells, and play a role in lung and lymphoid endothelial
functions. Thus, agonists of receptors, such as agonists of S1P1, could be of
value in the treatment of malconditions such as multiple sclerosis, transplant
rejection, and adult respiratory distress syndrome. Agonist stimulation of the
S1P1 receptor is modulated by receptor degradation. Ligand stimulation induces
receptor phosphorylation, internalization, polyubiquination and

degradation(Gonzalez-Cabrera, Hla et al. 2007).



rejection, and adult respiratory distress syndrone.
Agoni st stinmulation of the 51P1 receptor is nodul at ed

whyomwasesps or degradation. Ligand stinmul ation | PODTER09/003014

10

15

20

25

30

recept or phosphoryl ation, internalization,
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Wsp84aR37476 and W2008074821. Summary 5The present
invention is directed to heterocyclic_conpounds
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i ndi_cat ed. Accordingly, varioQus enbodi nents of

t REUYAIOBePR When astivaten of DV lds mediglly apsieaiet of f or nul a
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bond or a doubl e gfgp can bglgﬁgsen_, provi ded t hat

t AAPMED SFRSOFITLPE T HERISORALE WHERE singl e bonds in
the ring conprising Al, A2, and A3; 20Ai, A2, and A3
each i ndependently is Cor O or is Nwhen the Nis
bonded to two adj acent ri g atoné by a doubl e bond and
a single bond or is NR whe¢rein is Hor (§E-C6)alky
when the N is IR8pded to t adj nt ringsatons by two
si ngl e bonds; prow ded haf one of Al,

A2, and A3 is C andLthat a t one bf A, A2, and
A3 is Nor NR provided that only one of A, A2, 25
and A3 is O; )

wherein

a dashed line signifies that a single bond or a double bond can be present,
provided that there are two double bonds and three single bonds in the ring
comprising Al A% and A3,

A', A% and A® each independently is C or O or is N when the N is
bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A' A% and A’is C and
that at least one of A!, A% and A®is N or NR; provided that only one of Al A%
and A’ is O;

L' and L? are each independently a bond; (CHR"), wherein R' is H or (C,-
Ce)alkyl and nis 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR', OC(O)N(R"),,
CN, CF;, OCF;, CHF,, NO,, R', O, S, C(0), S(0O), methylenedioxy,
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er oa sel~e
coe)sting of 0, N, S S(O) and 158(0)2 R5 is a
mono- Qr, bicyclic cycl oal kyl het er oc

het er od¥ yif @ TEORh Ob DIGHETE ﬁyqlgalkﬂbgrﬁ,thﬁfeé‘apm wrée?rgaryl
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use SpIr

hetero ar can
c dlﬂferqmylcb/ﬂ |omrh1ewr¢d1rylmm b@rfumd: bndgbm o1 inrsedpiroycohHgibiation with

het | f 20whi ch
o ke b Mt cvaPal gl R et eieto Sy A pviof
pamlua&e{nybetmﬁéd%ﬁé Qﬁleycﬁfz oap&%ydlfé; sﬁ}ﬁteﬁnﬁy rﬁényms@hlrated

IS substituted wth i s cycl oal K
aroy romasiceanskanyl of] Whl@h lsfmlbétlt@@dymth AdE ei n any

" vdeporadner gl ML orerc St Wl by

( Glycloblkal, lsmh, he(téiacmlabmwi’oary{ @Znﬁ))eﬁﬂémlmﬁwnd Gt pluri-
substituted with J, (C,-Cg)alkyl, (C,-C¢)alkenyl, (C2-Ce)alkynyl, (C;-
Ce)haloalkyl, hydroxyl, halo, (C;-Cg¢)haloalkoxy, cycloalkyl(C;-Cs)alkyl,
heterocyclyl(C,-Cs) élkyl, aryl(C,-Cg)alkyl, heteroaryl(C,-Ce)alkyl, OR’® wherein
R> comprises H or (C;-Cg)alkyl or NR*, wherein each R* independently
comprises H or (C;-Cg¢)alkyl or where two R* groups together with a nitrogen
atom to which they are bonded form a (C;-Cg)heterocyclyl which optionally
further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,
S(0) and S(O)y; or R* is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;

wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R?,

R?, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;



25C6) hal oal kyl , hydroxyl, hal o, (G -C6)hal oal koxy,

cycl oal kyl (G -C6) al kyl, heterocyclyl (Cl-C6) alkyl,
w@eyb(8I5246) al kyl , heteroaryl (G -C6) al kyl, OR3P@hEsm09003014

R3 conprises H or (Cl-C6)al kyl or NR42 wherein each R4

I ndepeRdgnt!ly conprises Hor (Cl-C6)al kyl or where two

R4 groups together with a nitrogen atomto which they

ar e bompdeddddghan (8), (i03G1EBYNEY)eappbys| y1 whi ch opti onal | y
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stituted aryl, optionally substituted heterocyclyl,
5 orto wtxmh\ahq:rylnw@gw lingt indichtes emeint pif attachment:wher ei n
any al kyl, al kenyl, al kynyl, hal oal kyl, al koxy,
hal oal koxy R3, R4, cycl oal kyI , aryl, het erocyclyl, or

het ero ryI an e \ther S itutedath J; and
provi dde i X (i), g or é appl i es:
(i) LI nd or R )" a 5 cyclic ring
rmletyv\h is op nal |y titut ith 0-5 J
where the kgcycllc rlpg NI ety.. is any 20e of a-i 5to
a-xxviii wherein a wavy |ine |’1d| cates a point of
attachnent: Lan_@-la-ila-jjia-iv \Fs,__e1-8
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a-xiia-xiiia-xiva-xv a- XXVi a- XXVi i a- Xxvi i i

provi ded that when R5 is either a-xvii or a-xix that
wa2omastsend or (CHR )" ; (ii) Li and L2 are ear®im/usS2009/003014

i ndependently a bond or (CHR )"; R5 is a 6- 5nmenbered

heteroaryl ri i iongl |y substituted with 0-3

J1, wherein J1 is Q Br, F, CN,

0(Ci - Co)@al hoxy, 0O(@ -86)cycl oal kbxy, alkyl, or N(R )2
and wher g the 6-nprFRered he aryl ring noiety is
any one -i to B i i wher 8 a wavy |line indicates
a poi nt attachnment: (N b-u Jb-iii Jb-iv PeRO(r)

1-g -/ Cla-xd¥i Vi b- vi iabexviii i a-xxviii
provided that when R’ is either a-xvii or a-xix that L? is bond or
(CHR) ;
(ii) L'and L?are each independently a bond or (CHR')y; R’ is a 6-
5  membered heteroaryl ring moiety optionally substituted with 0-3 J', wherein J lis
OR!, CF;3, Cl, Br, F, CN, O(C,-Cs)alkoxy, O(C,;-C¢)cycloalkoxy, alkyl, or N(R'),
and wherein the 6-membered heteroaryl ring moiety is any one of b-i to b-xiii

wherein a wavy line indicates a point of attachment:

H H
(N — = \
b-i " b-ii J ° b-iii Y b-iv
€]
/N \ /e © / n{’;)e 0\}\1 @\
% B % _N-0 % _ % B
b-v b-vi b-vii b-viii

b-ix b-x b-xi
- N
\
% /_\ % 4<:_,\>
10 b-xii b-xiii .

(iii) L'is a bond or (CHR"),, and L2 s a heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of
attachment:

15



NA\VN 11-71-N b-ixb-xb-xi NN -N 10b-xiib-xiii (iii)
Li is a bond or (CHRI), and L2 is a heteroaryl
wanlotistsee ed with 0-3 J wherein the heteroaryl PCHUS2009/003014
orwherein a wavy line indicates a point of attachment:
1% WD 2009/ ]§51529PCT/ US2009/ 003014 [err] (iv)
S.zcrzond QEER ),, and L2 is a bond or (CHR )n
enyl su s*i@tuted with 0-5 J; and R5 and R6 are
[ ndepelpggent ly sel ggted from phenyl or

c-i c-ii

or

(iv) L'is a bond or (CHR'), and L?is a bond or (CHR"), or a phenyl
substituted with 0-5 J; and R® and R® are independently selected from phenyl or

5 heteroaryl each optionally substituted with 0-5 occurrences of J; provided that if

L? is a bond and R® and R® are both phenyl, then R” is substituted with at least
one of 4-CN, 3-alkyl-NHR’, 3- alkyl-OR', 4-alkyl-OR/, or 2,3-dialkyl and RCis
substituted with at least 4-OR‘;
provided, that when (ii), (iii), or (iv) applies, that the compound of formula (I) is

10 not one of the following:
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5het eroaryl each optionally substituted with 0-5
occurrences of J; provided that if L2 is a bond and RS

war@omsisay e bot h phenyl, then R5 is substitut eBCTMIBI002003014
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| east one of 4-CN, 3-[err] 2,3-dialkyl and R6 is

substituted wiggh at | east 4-OR; provi ded, that
when (N-P "'$ or (iv) apglie QRhat t he conpound
of \{o B 10 not_o éml lowing: NN

5 I n vabli ows Snbodi’nents, a

ph ceutical conposi tY conprising a conmpound of
the invention and a suitable excipient is provided.
10l n various c i nations a pharnpcemty cal conbi nation
conpri §j-09 onpound of rmeént i onNand a second

mediga Q@fiti ded. |a_ya bodi nents the
sedonfl ntldi canent is nE@® cal Iy indicated for the
trexfnent of nultiple scler®is, transplant rejection,

or adult respirapgey di stregs syndrogg.
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In various embodiments, a pharmaceutical composition comprising a
compound of the invention and a suitable excipient is provided.

In various combinations a pharmaceutical combination comprising a
compound of the invention and a second medicament is provided. In various
embodiments the second medicament is medically indicated for the treatment of

multiple sclerosis, transplant rejection, or adult respiratory distress syndrome.
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activation or inhibition of a sphingosine-I-phosphate

r ecept 0farisUPEMBEditnents dmﬁé makhtion preiidahede o£9BHHpGIndFor
a conpound of fornula or a pharmaceutically

a@c@@taél@n of 8 anadicapresly a@@te fautré@fment eftadiserdeere |
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three single bonds in the ring conprising Al, A2, and
ASH) emppharmaceusigallypaccepiahle; Sﬁkﬂéﬁe%gn&awm% teTEPIseMe;

[ onded to two adjacent ring atons
b?}yg{a Ougf%bﬁor@cﬁriﬁg a single bond or is NR wherein R
is Hor (Cl-GC6)alkyl when the Nis bonded to two

adj acent ring atons by two si nglze bonds; provided that
no more than one of Al, AA'Z&mdAA3 isC and that at

| east one of Al 5 A2, and 8 IS or NR prggvi ded that
only one of A RA2, 20 a A3|s)0; LI and L2
are each independwant | oqQd;, erein R is H
or (Cl- ©6)al kyl and n is ,‘Ag, or 3; br a het er oar yl
sel ected fromthe group consisting of thiophenyl,
phenyl, furanyl, or benzothi ophegilyl and wherein such
heteroaryl is substituted with 0-3 J; 25J
independently at each occurrence is F, d, Br, I, OR,
OC( 0) NGW, eﬁe , CF3, OCF3, CHF2, N2, R, 0, S, C(0),
S(0), Fenedi oxy, ethylenedioxy, N(11')2

N(R) CHZﬁHi’dﬂ:l'me sottifiesSBR 3 sifgiR Rond S8O2 NpEY)l2 bom he present,

0L ML AT Y ONACE] M

( ConpPisiabA A7 Rdd(4%2) 0- 2N(R1) 2,
A', A%, and A® each independently is C or O or is N when the N is

bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C,-C¢)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A', A% and A’is C and
that at least one of A', A% and A’ is N or NR; provided that only one of Al, A?
and A’ is O;

L' and L? are each independently a bond; (CHR'"), wherein R' is H or (C;-
Ce)alkyl and nis 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR’, OC(O)N(R'),,
CN, CF;, OCF;, CHF,, NO,, R', O, S, C(0), S(0O), methylenedioxy,
ethylenedioxy, N(R'"),, N(R")CH,CH,OR', SR’, SOR', SO;R’, SO;N(R");, SO3R,
C(O)R', C(O)C(O)R', C(O)CH,C(O)R', C(S)R', C(O)OR', OC(O)R', OC(O)OR!,
C(O)N(R")2, OC(O)N(R")2, C(S)N(R")z, (CH2)0-.NHC(O)R', (CH2)o2N(R")z,
(CH2)o2N(R')N(R)2, N(R)IN(R)C(O)R’, N(R)N(R)C(O)OR,
N(R")N(R")CON(R'),, N(R)SO,R', N(R")SO,N(R")2, N(R")C(O)OR,



30 (CF12)0-2N(R )N(W2, N(R)N(R )C(0)R ,
N(R)N(R) C(0) OR , N(R )N(R)CON(11')2, N(R )S021V,
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N(R)C(S)R, N(R)C(O)N(W2, N(R)C(S)N(R)?2,
nggg@gt? N(REIAR ), N(R)@gssw N(R))@mﬁé@»'(l@&) SINGU,

) V\herelntvvo roups er can rorma

NGOR GO BUGRAR n@-NhHE%%hd@(@W(QR Rk Veince

ooHeraE Byl efhodhcibien LR Mobleraif R R ReRtphabmy a

hehdi aeMetide Wdrck@h&ﬁ aA &Kyl Ic?cl&ﬂlﬂl&l lafyltl%ﬂerwbj?dﬂylooﬁ J;
or wherein two R groups together with a nitrogen atom
oheigraanyltwikereinjaay @ l,mypkoaléfé{h agtl Jaserp ey ahili & etereayyldp e

SRR LR BB K WP Y6l peen som o
1w3thaskd 4djavend mtreg@r aaﬁn@ IﬁSWﬁR:Ih&Eéyeéﬂ'e fobﬂdlﬁdt daa tgganhm form a
consi sting of and 10S(0)

MO slslﬁt%?qyy‘ml F‘ébS&I%F(b‘é(ItWr3 i &analb/e‘@éthsrc%mgnmgolr 3
h%&&'ﬁBﬂﬁlMeter@zﬁ&{ﬂ % ﬁ(‘ﬁ’?ﬁl ar y téohéigkﬁ%ﬁm d I"NOS %(é)') and

wherein any cyc eterocyc
h&{@yoaryl can be fused, brldged or in a Splro

configyrsation with one or re .addjti onal al kyl .
ooyl R Grer o1 srevEPudr T i ety oY, or et
CRBcHSE WRBRSY Shbbsbitutb 1al0L$ ] ArhePGh ¥aY e&élsalkﬁamtyl at ed,
partially unsaturated, or aromatic, and any” of “whi ch

i dewrinyciyl,or ddterparyl c@n@efuseaﬁbm@edyw ipal spirb configyration with

2‘5&? of RSPty FTOGRAL ek SIS TR Rk o of
Me¥Hach &dn ¥ rﬂbh&iybﬁ& lliicckgfcﬁd oy\p&chyhlc(er%)l Apadially unsaturated,

(C2 C6) al ken al k (01 20C6) hal oal kyl ,
REPRRALIC, @y cyhld@s)srfabﬁm%

2¥§I ?E‘:!ﬂ%%&i%laﬁ@%@fereaezfiﬁfv&%%éﬁé% Bl e e
R:&ydoml]kzl ata}l& H&t@‘bC)SdB'I Qi) endrisyrlyl xsnnddiﬂéﬂdmdnlgrrfmno g?ghltril\ig
RIS Ul Rk (G RoeGh (ST bR HhICh ¢ hey
ar@?t%ﬁbﬂl&e%? liygﬁ'&ly? Ko @h@ﬁhﬁfawgl %%ld’éﬁﬂtﬁ{t ammal ! Y
mpri ses 1 het er oat ons sel ec
gmwm@oh'é(i(‘at(ila)gll@l ayl(©,-Coalkgl, bptemmﬂ@e?ﬁ’)alkdl CPBL wherem

Cheb oot 4 i LR BOLRR et BBt RS Risbdsaye 1
Olcofptis& ok I/C sapsikiyl b WHerd &k ROGFMps together with a nitrogen
atom to which they are bonded form a (C;-Cg)heterocyclyl which optionally
further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,
S(O) and S(O),; or R? is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;
wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R?,
R*, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;
and
provided that (i), (ii), (iii) or (iv) applies:
(i) L' is bond or (CHR"), and R’ is a bicyclic ring moiety which is
optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i

to a-xxviii wherein a wavy line indicates a point of attachment:



wherei n any al kyl, al kenyl, al kynyl, hal oal kyl,

al koxy, hal oal koxy, R3, R4, cycloal kyl, aryl,
whedenssyz! yl, or heteroaryl can be further subST/US2DBM3014

with J; 30and provided that (i), (ii), (iii) or (iv)

appl i es: (i) Li is bond or (CHR )" and R5 is a
bi cyclic ring noi ety which is optionally substituted
with O er% t pe i cycl i£Xing ' is any one
of a- |§ XVI3l | rei \_WAVY fndi cates a
poi nt of ¢ achnen WO 20Q 51529 US2009/ 003014
a-ia-iia-i a-iv a~Va-via-viva-v iii
a- Xi i a-xiiia@ Xi va- X\a.ji a-iii a-iv
N
; ) 1/ N
a-v a-vi a-vii a-viii
N
N N
a-ix a-x a-xi

O HD D

a-xii a-xiii a-xiv a-xv
T, o, o,
N E N;/g N N~ O
a-xvi a-xvii a-xviii a-xix a-xx
R
% 7\ % 7 N %—Q %—Q %—< >
N N~ NN N. 2~N NN
M " T
a-xxi a-xxi a-xxiii a-xxiv A-XXV
“t
‘ 8
a-XXvi a-xxvii a-xxviii

provided that when R® is either a-xvii or a-xix that L is bond or
(CHR"),;

10



a- XXvi a-xxvii a-xxviii provi ded that when R5
is either a-xvii or a-xix that L2 is bond or (CHR )" ;

w@ 2oop/1E152and L2 are each i ndependently a bond BET/US2009/003014
(CHR)"; RS is a 6- nenbered heteroaryl ring noiety

glgg I on@id 1‘ &vcbﬁi %EN 'éﬁ&ijm%ﬁelﬁdgﬁfy PBondR{CER,JR® is% 6R

omnl@eéddmtrowkong mmtkpptlormllyrﬂ(lgm@teéwdth/mé J e|whqr¢19 1 is

o i FrCRe Gy el ndl st e QbR S o N

abh@GMERM the 6-membered heteroaryl ring moiety is any one of b-i to b-xiii

5  wherein a wavy line indicates a point of attachment:

H H H
% 7\ % /_\N % /_\N % 7R
b-i " b-ii J ° b-iii Y b-iv
e
;\, \ /e © / r\{’g@ O\}‘l@\
O KOs HO
b-v b-vi b-vii b-viii

N
b-ix b-x b-xi
% 2R % /N —\>
b-xii b-xiii

(iii) L'is a bond or (CHR'),, and L?is a heteroaryl substituted with 0-3 J
10 wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:

c-i c-ii
15 or

(iv) L'is a bond or (CHR"), and L?is a bond or (CHR'), or a phenyl
substituted with 0-5 J; and R® and R® are independently selected from pheny! or

11



N 1-'1-N1\) b-ixb-xb-xi N-NN 1,1/ -Nb-xiib-xiii |,

(iii) L1 is a bond or (CHR )", and L2 is a heteroaryl
wammstistsed ed with 0-3 J 10wherei n the het er oar peT/1S2009/003014

or c-u wherein a wavy line indicates a point of

alhleREdHIRANach Kptichall Pedbstitbe@athl 0-5 bt cirfeRbesofi JC-prvid@Pihat if
L? is a bond and R® and R® are both phenyl, then R’ is substituted with at least
one of 4-CN, 3-alkyl-NHR’, 3- alkyl-OR', 4-alkyl-OR', or 2,3-dialkyl and RS is
substituted with at least 4-OR";

5 provided, that when (ii), (iii), or (iv) applies, that the compound of

N'OYQ/O
/)
\ N

formula (I) is not one of the following:

N-O
00
ol
H2N\ CF -
25§ 3 HzN //S\\O
0" o (0]
F3C
S Z
N”"0
O-N \ =N
\
~ N~—
O N)\©\/
® |
CFs N
F1C
Sz
N/
=N
HN—7

10
Various embodiments of the invention provide a method of activation,
agonism, inhibition, or antagonism of a sphingosine-1-phosphate receptor
subtype 1 comprising contacting the receptor subtype 1 with an effective amount
of a compound of formula (II) or a pharmaceutically acceptable salt, prodrug,

15  tautomer, stereoisomer, hydrate, or solvate thereof:

12



(iv) Li is a bond or (CHR)n and L2 is a bond or
(CHR )n or a phenyl substituted with 0-5 J; and R5 and

w@eooaneisendependent |y sel ected from phenyl or PCT/US2009/003014

10

15

20

25

30

het eroaryl each optionally substituted with 0-5
occurrences of J; providegywthataif L2 is a bond and R5
and R6 are both phenyl, themM™ R\ s substituyted with at
| east one of 4g€N, 3-al kyli- NHR M\3- al kyl ; ,

4-alkyl -OR, or R 3-dialkyl andB6_is sufstituted with
at |least 4-OR; 5provi AN i), (iii), or
(iv) applies, that the conmpowdd of formula (I) is not
one of the follow ng: 10 Various_enbodi ments of the

i nvention provide a nmethod of ac(llﬁvati on, agoni sm

i nhibition, or antagoni smof a sphingosine-
1-phosphate receptor subtype 1 conprising contacting
the recdpron subtype 1 with an effective anmount of a

compound, of formul a.(l or. har maceut.i,cal |

ccopt dteahedlfie MPrts b nfle BOSA IPE BEDUF Boid cambe presen
hypedad @l thet therel ay@tveo 8B €Pdrids andMitgee biﬁﬁﬁéboﬂe@hﬁﬂe kinge
signifies that a Slﬂg| e bond or a double bond can be

preemprising gy o0 .@d Ahat there are two doubl e bonds and

t hree sjingke _ho | [ . C | Si: ~N ahd
a3 R AR AT G hnd BEndh PO P GG Fhen e AN
Nbohéel toheoNdjasediaiigedohoby wdoable doadtnd & si;ght wid obys MR

doubl e bond_and a_si ngll e bond_or is NR _ i
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms

by two single bonds; provided that no more than one of Al, A% and A’is C and
that at least one of A!, A% and A®is N or NR; provided that only one of Al A%
and A’ is O;

L' and L? are each independently a bond; (CHR"), wherein R'is H or (C;-
Ce)alkyl and n is 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR', OC(O)N(R"),,
CN, CF3, OCF3;, CHF,, NO,, R, O, S, C(O), S(O), methylenedioxy,
ethylenedioxy, N(R"),, N(R")CH,CH,OR', SR', SOR', SO;R’, SO>N(R"),, SO3R/,
C(O)R', C(O)C(O)R', C(O)CH,C(O)R', C(S)R', C(O)OR', OC(O)R', OC(O)OR’,
C(O)N(R"), OC(O)N(R")2, C(S)N(R")2, (CH2)0o2NHC(O)R', (CH2)o2N(R '),
(CH2)o2N(R)N(R")2, N(R)N(R')C(O)R', N(R)N(R)C(O)OR,
NR)N(R')YCON(R"),, N(R)SO,R', N(R")SO,N(R")2, N(R")C(O)OR,
NR)C(O)R', N(RIN(R"), N(R)C(S)R', N(R)C(O)N(R")2, N(R)C(S)N(R"),
N(COR")COR', N(OR")R', C(=NH)N(R"),, C(O)N(OR"R', or C(=NOR"R’,
wherein two J groups together can form a ring; wherein R' is independently at
each occurrence hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or
heteroaryl wherein any alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is
substituted with 0-3 J; or wherein two R' groups together with a nitrogen atom or

with two adjacent nitrogen atoms to which they are bonded can together form a

13



10 wherein Ris Hor (Cl-C6)alkyl when the N is bonded
to two adjacent ring atons by two single bonds;

w@e@wilssd t hat no nore than one of A, A2, andP@BUS®09003014

10

15

20

25

and that at | east one of Al, A2, and A3 is N or NR
PreY- e Bkl RlbeGARE] WithAL3 J; A%noamy ﬁgthbﬁcd?mprishn%ﬂg
n

are each i ndependently a bo " wherein
i @ddjtignal(heferoatemesgle¢try frommtic grqup cpns1gt1ng3q>f @, Nop, HO) and
hﬁ&@ paryl selected fromthe group consisting of
henyl, phenyl, furanyl, or benzothi ophenyl and

wher ei IR55s16 ndaet 6f @ady)thc bysclsallaﬁ; artyly hegeradytlyl, Q)r31et13roaryl
J independently at each occurrence is F,

a,
orach doyip iRy bstituted withd)-5 bopgreinapy cyﬂeﬁkylpeary‘l o s,

e i

Clofig Br mot 8)diiéhaReycl6X1RYICHRChe)etolyclill Heroardd Angdany of
%%}gz@m@}%ych(( g.@)cglc g%\%éygyzc ic, satér?t)e% pacr:t(la\SI}y éns)aturated

N?E%?"%NC%% @(&%}% yﬁ? Fzgtg}l&&% N( R ) SO2R ,

N( R) som(xabyaoalma@( OlﬁMyc%N(rﬂi‘ebe@é@lewheMﬁr)yN( R),

Nkl o, eSO e etk dey e o

C@m&&mhwhg.ecg)a&w (6- gﬁu&ayp @Qﬁb@%ﬂcyﬁgn (Eprma

ring;, wherein i $ i ndependent |y at each occurrence

hﬁiblwgmlksd,rh)dnowl Kalo, (Eyasﬁalqoawoxymmloalhé&ce rGoglkyly| |
t
eeBRSS BRI ol aP P Ot e iR CE om0k rgerein

J R3Qbm\pﬁeésem or {QPCHalkgT OLINR 1 wigatineachRE thdepétidenggen
atomor with two adjacent nitrogen atons to which they

arcempaesdd of fr-Eoakyher whee tva R @ronpedegsthes mythyanijrogen
Slégﬁﬁ d%%f’cﬂ %M\%Jzﬂ e Bottdeli fogﬂta'(@ %ﬁé J‘I § !}?tvhhqa{%tio%hﬁg

tiro et eroat ons se rou
c dushestcomprisds 103 hbterdatorsg ﬁBlecaﬂﬂﬁ‘&@OhQ grdﬁﬁ chmﬂm‘g‘nf(N O,S,

B B SOt R RS ppiouaiSinthsindes vdsafutiondiny subsyiuted

whgfebgticaay %ixﬁﬁ‘é&ﬂémro dﬂ'l oﬂ?tﬁfnﬁﬁy GhBstitut@ heteroaryl;
heteroaryl can fused , Or 1n a spiro

confi guwlmrm ﬁny\/akkbrl aHeenp, aﬂcwnﬁl haldalkyb ﬁlakloxxzymll@ékqm R’
o LRI Y betnd S s R rork AR e e sufila AR v

parti alany unsaturated or aromatic, and any of mhlch
is substituted with 0-5 J; 10R6 is cycloal kyl, aryl,

het er o@y@md that (D 6o (ALY (iV) 40PEEBI n” any
(i) L'is bond or (CHR"), and R’ is a bicyclic ring moiety which is

optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i

to a-xxviii wherein a wavy line indicates a point of attachment:

14



cycl oal kyl, aryl, heterocyclyl, or heteroaryl is
i ndependently nono- or plurisubstituted with J,

w@ @i kyl , (C2- C6) al kenyl, (C2-C6) al kYnYl , PCTZLS2009/003014

C6) hal oal kyl , hydroxyl hal o, (G - C6)ha|oa|koxy,
cycl oal ky ' ) al , hete yclyl (G- C6) al kyl,

' k;:% et ro (Cr CG 4<yN, OR3 vvherern
ses H r 2 wherein each
ently cC |ses (Cr- | kyl or where
two R4 grou S together with a nitrogen . atomto which
they are bdfided for'a (C3- cFflet erocy?é¥ y1 whi ch
optionally further ﬁonprlses 1- 3 het er oat ons sel ect ed

’ 7

fromth P c? s |ng f/Nﬂ 0, g /SCR) and S(0) 2;
or R4 i onak | bstr 0 |, optionally
substi t ut ¢ Oaryl, ,tlonal ubstl d

het er ocycl or optonally stituted”heteroaryl;
wher ei n any a kyl , alkenyl al ky nyI haloalkyl

al koxy, haloalkoxy, , c?& oal kyl Vi y|

het er oc cI oaryl be further substltuted
with J; g rovr at ( (i) or (iv)
applles [ ond or R')" and R5 is a

bi cyclic ) nnlet ich isyoptionally substituted
wth 0-5 J where the |cycI|c ring noiety i s any one
of a-i to a-ixxviii vh¥®rein a vit¥y line indicates a

a-i a- ||% <!§

a-xii a-xiii a-xiv

poi nt of at -chnent N MD 2%09/ 515295 2009/003014
a-Xv

2 N;/g ; N ; o; ;
a-xvi a-xvii a-xviii a-xix a-xx
% /_\N % / _\N %‘Q %‘Q %‘Q
P N__N
N N~ N?:N N.yZN Y
a-xxi a-xxii a-xxiii a-xxiv a-XxXV

Ll

‘ 8

a-Xxvi a-xxvii a-xxviii

provided that when R® is either a-xvii or a-xix that L? is bond or

(CHR")yn ;
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a-va-via-viia-v iii a-xiia-xiiia-xiva-xv
a- XXvi a-xxvii a-xxviii 5provided that when R5 is
we@Rdokas1sae xvii or a-xix that L2 is bond or PCT/US2009/003014
(ii) L'and L*are each independently a bond or (CHR"),; R’ is a 6-
membered heteroaryl ring moiety optionally substituted with 0-3 J ! wherein J' is
OR', CF3, Cl, Br, F, CN, O(C;-Ce)alkoxy, O(C;-Cs)cycloalkoxy, alkyl, or N(R"),
and wherein the 6-membered heteroaryl ring moiety is any one of b-i to b-xiii

5  wherein a wavy line indicates a point of attachment:

H H H
A — =~ \
b-i " b-ii J ° b-iii Y b-iv
©
/N \ J\e o / \’ge 0\}\j @\
% -. % N0 % . % B
b-v b-vi b-vii b-viii

N
b-ix b-x b-xi
<5 D
— —N
b-xii b-xiii

(iii) L'is-a bond or (CHR"),, and L% s a heteroaryl substituted with 0-3 J

10 wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of
attachment:
éf‘/c& N
/ /
X X
Re Re
c-i c-ii .
15 or

(iv) L'is a bond or (CHR"), and L?is a bond or (CHR'), or a phenyl
substituted with 0-5 J; and R® and R® are independently selected from phenyl or

16



(CHR) " ; (ii) LI and L2 are each independently

a bond or (CHR); R5 is a 6- nenbered heteroaryl ring
woeoetiyisept i onal |y substituted with 0-3 J1, WheCPUR2009/003014

is OR, CF3, d, Br, F, CN, 0(G -Co6)al koxy,

O(rlgerémlceéeh e?h i ,susédfutled woth 0Y6 Bcdudrenbss mer;ﬁbﬁdémat if

6- e nber ed he ring rmletyls any one b-i
bIxiis & bmgrdeR argl Rvaw bothphenyld theatRe'sis aulp@inmd mth at least

attac Viji 6:
| [OD€ g? gp(gig,nlidal&ypl(\l% ;..aﬁé)él @R 4 al§yl Oﬁe’toérzc‘_)a(rha’kyq and i{ is
S yhisdtithted adthwdt 1das4-®RJ; 10wherein the heteroaryl is c-i

orwherein a wavy |i ne”i ndi cates a point of attachment:
5 CF3i ) CPzowremb that when (ii), (iii), or (iv) applies, that the compound of

formula (I) is not one Qf the following:

\
N-O,
Iy
N
0’ \\ H2N s\
N7
o-N =N
> »\©\/
|
N
H

HN-7
10
In various embodiments, the above compound activates or agonizes, or
inhibits or antagonizes, the sphingosine-1-phosphate receptor subtype 1 to a
greater degree than the compound activates or agonizes, or inhibits or
antagonizes, another subtype of sphingosine-1-phosphate receptor, for example a
15  sphingosin-1-phosphate receptor subtype 3.
In various embodiments a method of treatment of a malcondition in a

patient for which activation or agonism or inhibition or antagonism of an S1P1

17



150r (iv) LI is a bond or (CHR),, and L2 is a
bond or (CHR )" or a phenyl substituted with 0-5 J;

wan@IRS1sand R6 are i ndependently sel ected fronP@hea39/003014

10

15

20

25

30

or heteroaryl each optionally substituted with 0-5

0@&de (o@'ib’«‘lﬁédleilly]md%&w Heflovibéd, chhphiging admiligBngand RS
and are both phenyl, then R5 is substituted wth at

| @ﬁg@tlwmmt af oxpmpouridas| shiparaboz: to ghepatiegRio provide a
or 2,3-dialkyl and R6 is substituted with
e‘é%/a% Qﬁ‘&ﬁR’ Sprovi ded, that when (ii), (iii), or

( I V) apphhsus dnhf&hrh&ﬁ speanot activatioh of Agdnasnh by an SlPlDt
one of the foll ow ng: 10 In _various enbodi ments,

abwet%owﬁl@ anyitheespeat tegncyl Pég@ﬁ@p@ésls rreﬁﬂlanmnﬂfll@%e%rIn
%?y Be l?o%hmglﬁg the F’l ﬁltﬂﬁ clo ésElﬂfi‘ittl 1d s%?é?&é& transplant

to a greate egree onpou
aeéjectﬁin$6r multaggmraz@g‘ digress f}hhldkmhs Imrvaamtlﬁgﬂhmﬁﬁ&nts

another subt ype of sphingosine-1 -phosphate, receptor,
f 8¢ e@k‘é?riﬁh@“é’“l‘%&ﬁ?ﬁgﬁ@‘é@i Hf-an.Jkd sr&??g@é it ’é’@g‘ﬁ?@f indicated, for
S%%r}{ﬁ%h@nth{esgect t{) 'ﬂn\s ph QY pforodi nents a nmethod of

t reat con |t|on In a patient for which
activatlon or agoni smor inhibition or antagoni sm of

ﬂ%’f recePtor is nmedically indicated, is
pr¥s °“BBH%P eBrayimeni st eri ng an effective anount

of a copRENGhaws BRAIMUIARITDibdsdy)8s BAEHBEH inttRe BXAMPIES,
a beneficial effect. In various enbodlnent sel ective

ader YR agtivations gl wing detestiorsifithe gbiguiaption thasiseh as
Y\Aﬁéﬂs‘:ergﬁ %&#191 %Qti\%itiorﬁ).s HE¥E gg-gﬁPl-iG%ﬁT(‘:aeﬂi l(}:/galtésywere

immunoprecipitated (IP) and immunoblotted (IB) with P4D1(anti ubiquitin)
antibodies to detect S1P1-ubiquination. A. S1P1-GFP ubiquination was detected
as a band running between 64 and 82 kDa (lane 1 vehicle contro, lane 2 0.5 uM
AFD-R, Lane 2 vehicle control for SR-917, lane 4 1 uM SR917). B. Cellular
localization of S1P1-GFP with Veh(vehicle control, 0.01, 0.1 and 1 uM of SR-
917. C. S1P1-GFP cells were labeled with P32 and stimulated with agonist.
S1P1-GFP was immunoprecipitated, resolved by PAGE, transferred to
nitrocellulose and exposed to Kodak XAR film overnight. Lane 1 Vehicle
control, Lanes 2 and 3, S1P at 0.5 and 0.05 uM, lanes 4 and 5, AFD-R at 0.5 and
0.05 uM, Lanes 6 and 7 SR-917 at 10 and 1 uM. SR-917 is a known agonist of
the S1P1 receptor, indexed in the NIH Molecular Libraries Small Molecule
Repository (MLMSR). Compound ID is 976135. It is commercially available
from ChemBridge Screening Library.

Figure 2 shows compound 32 robustly induces internalization and
polyubiquination, and these effects are blocked by the S1P1 antagonist, W146R.

Figure 3 shows that compound 236, like other compounds in the series,
induces S1P1 polyubiquination.

Figure 4 shows compound 236 induces lymphopenia in mice. The
compound was dissolved in 10%DMSO, Tween-20 and delivered by gavage.
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vari ous enbodi nents, the mal condition conprises
multiple sclerosis, transplant rejection, or adult

WO e®@pilsEeory di stress syndronme. | n various enbpdi/nsro0%003014

10

15

20

25

30

sel ective inhibition or antagoni smof an S1Pl receptor

is medipgairé ¥ shavWd & ph@ithacb@hetRXanm) @fSH\@llﬂlﬁ%ﬁﬁEQﬁlOnO/SO
an Si P3 receptor. 910 Brief Description of the

DDMS Qween/Waterdglivesedi ] sighigsi-t-he results of a

bi oass a esc f he

et 1 vat e GRS PEPolal Lishfa RGP Rewsh Mhuathit Gho cens
t RRte frinsfectdNSRE BEPT eDNA Shistu@st Ced were setdniKstarved
293-S1P1-GFP cel |l lysates were 15 i mmunopreci pitated

( PRyright andhstimelated tridy3 (qié)sewltdwumxmqfaﬁtslPl%Fq\(MﬁW

%héﬁ?% 3ﬁ§sgh8{kgaq{0§t‘% ﬁeg%(téggb %&J gi“ 091§}1n ni ng%ﬁé C@r:énm
agtbn3BngDaA (1@ endtanteH12h & 00 R29QA. IBinElRtyge SIRMwt) and
AFD-R, Lane 2 vehicle control for SR-917, lane 4 1 uM
Sﬁ@ﬁ??“ﬂ%ﬁmﬁiﬂoﬁular | ocal i zati on of S1P1-GFP with
Veh(vehicle control, 0.01, 0.1 and 1 uMof SR 20917.
C. S 1P1-GFP cells were |l abeled with P32 and
sﬂ)'emileﬂtléekcmiphbnagoni st. S1P1-GFP was

| mrunopyr eci esol ve PA ransferred t

T oo R i Sl OB ang an R cir re Singutat forms
ovgl Riphtng "bRNenchudEhifal RefEehisudless ﬁé%ﬁteﬁt él@é}'?;"dlctﬁfe?

at 0.5 and 0.05 uM Tanes 4 and 5, AFD-R at 0.5 and

Oof®rwisk. Lanes 6 and 7 SR-917 at 10 and 1 uM SR-917

is a known oni st.. of .25.t he. S P 1l re xed
5 The A ReR BBl inf LS idtne pieBREhe fpahd Hiehns
Rep@iSthaamals(dvd Yo m a0 Wisininals ificl8d& 1‘&5@xalﬂpld, $iumans;
commercially available from ChenBri dge Screening

Lm@n-chpgnan Prigates, o-esenand sepkersd catlerhassest shpep; fad @eats.

£ and t hese
?¥ %5%@% oc%gg %§h¥néf§¥5§§§k?§gonlst WL46R
30Fi gurTheershtSi 1t' s bisedddrgpein nefei236 subtypel of hephingosine-1-
coppounds in the, series, .induces S P
Hpﬁpgl?w?@fqr hile other SpyiRgosic! -Mﬁs 57RSBIGR LS wees are
' @&Uﬁ@& td MERRSRS U Rlidd mTutes; foF%mE;ﬁHR?Hﬁx%om& 1-phosphate

di ssol ved in 109 O, Tween-20 an i vér ed
gasEg®r subtype 3 is referred to as "S1P3".

A "receptor”, as is well known in the art, is a biomolecular entity usually
comprising a protein that specifically binds a structural class of ligands or a
single native ligand in a living organism, the binding of which causes the
receptor to transduce the binding signal into another kind of biological action,
such as signaling a cell that a binding event has occurred, which causes the cell
to alter its function in some manner. An example of transduction is receptor
binding of a ligand causing alteration of the activity of a "G-protein" in the
cytoplasm of a living cell that is coupled with the receptor. Any molecule,
naturally occurring or not, that binds to a receptor and activates it for signal
transduction, is referred to as an "agonist" or "activator." Any molecule,
naturally occurring or not, that binds to a receptor, but does not cause signal
transduction to occur, and which can block the binding of an agonist and its

consequent signal transduction, is referred to as an "antagonist."”
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WO 2009/151529 Figure 6 shows S1P1 Pol ar
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Figure 5 shows a pharnacoki netic study of SR-917
mg/mL in 10/10/ 80 DMSQ Tween/ Water delivered 1 ng/kg
Li gand Bi pdi/ng2009/003014
Pocket Mutations. CHO cells were transfected with S

P1 cDNAL®PY ddfipdund®edr "S 1P hori&r YA Siraracadator” or "S1P1
50overnight and stinmulated with 3-fold serial dilutions
oﬁnhzbltcs? pr &% | Rdvautaponist" @qurezmp htﬁslpn@ herei jeéay togempounds

AT el el B ST 1E5oror 00 o ()58} i
( ok hetmatbrior feynaahaRtaaREdAists of thiisitars.| ad "BeBT comppowd” of

As used in the specification and the ap fpended cl ai s,
t e @V eRianzaan b saksctive for agtipn qayubtyprd ofithe b LRjeccapigr Fmily;
?{;]reerxgﬂliﬁe é’%rﬁﬁ&mylﬁ tfrd Hl‘i/gﬁ(t J Iﬁ\%ﬁé dal/j gﬁb&f%lgéo%l%ﬁnt{%lgn on
Ssybiptgpé 1 of tHet B4 Pt ﬂeeqﬁdsﬂhﬁl)lymfm dihedsublypernofithe S 1&rdceptor
non- nanmal s. CIr\{g I's |"ncl ude, for ﬁé&i‘l npl e, humans;
né?fnﬂlﬁrf’ﬁweﬁt’? faly; ag %IP a%%Poé‘HG ﬁé‘%f‘éentli%’é??‘} Séﬂecn"ely
h d " "
LR o 09 red 0T TP S ey 0
heeeptors.ef ers to subtype 1 of a sphingosine- 1-
phosph te rece whi | e ot he . . .
sphi ng Ja ey eﬁﬁf QiR PRI f thepygtion dreompstatic
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in a living organism the b|n of ~whi ch causes the

25 dheapptgal ligand v thg seceptos. Hn ﬁﬁgwgelsq oaIst will getivate the
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event has occurre auses
t kempetitivd for &ietrmtural l$gahdnaxtd woihl bemoslmmtmdmaatagoﬁined by

ex | e of .transduction is receptor bln n
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Allosteric agonls sQre ftu agomsts and not allosteric potentiators.

Consequently, they activate receptor signaling alone and without a requirement
for a sub-maximal concentration of the natural ligand. Allosteric agonists may
be identified when an antagonist known to be competitive for the orthosteric
ligand shows non-competitive antagonism. The allosteric agonist site can also be
mapped by receptor mutagenesis. The introduction of single point mutations in
receptors that retain receptor activation by allosteric agonist, while diminishing
or abolishing signaling induced by orthosteric agonist or vice versa provide
formal evidence for differences in binding interactions. Orthosteric agonists
may destabilize GPCR ("G-protein coupled receptor™) structure and
conformation, while allosteric agonists may either stabilize or destabilize GPCR
structure and conformation. Allosteric agonists, by virtue of their different

interactions with receptor, may be pharmaceutically useful because the allosteric
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transduction, is referred to as an "agonist" or
"activator." Any nolecule, naturally occurring or not,
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[ 1. t

a5op B St af pE ARSI Worsling ih6Rislorkd, 6P bvention
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antagonists for the natural |jigand. 2Ana|| ster
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‘g; G protein. coug(:hed rece or ') structure. {fl nd
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Stopdhyl&®s RF tHeR AR dr78a1&8dion. In particular, a "therapeutically

effective amount" refers to an amount effective, at dosages and for periods of

time necessary, to achieve the desired therapeutic result by acting as an agonist

or activator of sphingosine-1-phosphate receptor subtype 1 (S1P1) activity. A
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structure and conformation. Allosteric agonists, by
virtue of their different interactions with receptor,
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site may confer additional opportunities for agonist
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phar maceuti cal substances. "Substantially" aﬁ the term

| SCIGEQSES: Hansplant Fssione RpAdtapsPiglory disgsts syndrome.

}Ocorr'pllgq ehi 21'1, éi?gtel%éﬁgﬁl:ﬁacéi‘me PRl P ctub@drelitended,
substantially free™ of ‘a conponent either has none of

t halasp Apertienlar sterepohdnaistry os isomesc forac s spemficillytindicatady

gt U o R TS R S canang PSS AE oS o4
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negligible tracés of inpurities present. 15"Treating"
ordepictiens, abarny' dagreefrentiblmensa fotiyracemisi andrdidssersomerian

al leviation pf t,O ssociated with a di,sorder .
iR o Befl s eTRaQIT P SARE| Rhfifreteh Be otk EPPf Gthesized
PrsOGk &5 bé QibsRhtify FedbNBe® eniidaters)oNdiaBeonidric partners,
prevention or prophylaxis of the disorder,

nedind drse areon]l wishinghe scope of thednwesabipessi on "ef fecti ve

DML om WREPaltSRELA i B3RS b ShPlnveniedh compound of

t he MVentTon 1 proviarng tnerapy to a patient

S Juorrﬁgrgrgrom a di sorder or malcondition nedi ated by
an%—rrgUs-rne- 1 -phospate receptor of subtype 1
refers of .a canpound of 't i hvention

t hat i S\R’%}l?ﬂt& ngggxlﬂgnventlon it1s to be un(f)erstoohde that a compound of

the formula I or a salt thereof may exhibit the phenomenon of tautomerism

whereby two chemical compounds that are capable of facile interconversion by
exchanging a hydrogen atom between two atoms, to either of which it forms a
covalent bond. Since the tautomeric compounds exist in mobile equilibrium
with each other they may be regarded as different isomeric forms of the same
compound. It is to be understood that the formula drawings within this
specification can represent only one of the possible tautomeric forms. However,
it is also to be understood that the invention encompasses any tautomeric form
which acts on S1P receptors, such as S1P subtype 1 receptors, and is not to be
limited merely to any one tautomeric form utilized within the formulae
drawings. The formula drawings within this specification can represent only one
of the possible tautomeric forms and it is to be understood that the specification
encompasses all possible tautomeric forms of the compounds drawn not just

those forms which it has been convenient to show graphically herein. For
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bi nd as an agoni st or as an antagonist to an S1P1
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oner ventl o
descending rank of the other groups proceeds counterclockwise, the molecule is

designated (S). In the example in Scheme 14, the Cahn-Ingold-Prelog ranking is

A >B>C>D. The lowest ranking atom, D is oriented away from the viewer.

)\“\\\\ D )&“\\\ D
¢ B B c
(R) configuration (S) configuration

The present invention is meant to encompass diastereomers as well as
their racemic and resolved, diastereomerically and enantiomerically pure forms

and salts thereof. Diastereomeric pairs may be resolved by known separation
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t he invention. whi | I
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compound may be isolated as, and exist indefinitely, as a single stable rotamer.
The present invention therefore includes any possible stable rotamers of

compounds of the invention which are biologically active in the treatment of

cancer or other proliferative disease states.

o) /A hindered rotation Q /B
N g >}N
\ M
B

D. Regioisomerism

The preferred compounds of the present invention have a particular
spatial arrangement of substituents on the aromatic rings, which is related to the

structure activity relationship demonstrated by the compound class. Often such
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15The isoners resulting fromthe presence of a chiral
center conprise a pair of non-superinposable isoners
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pure conpound are optically active, i.e., they are
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rankin f the 20fou roups_.is determned, th

e neSied S5 atk Sitend B Betah e Fusta s er s e
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descendi ng rank order of the other groups proceeds
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descendi ng rank gpf the other groups proceeds
countercl ockw se, the nplecule is designated (S). In

the exanple in
ranking is 25
Is oriented awa c
configuration(S)] configuratifon he Present

invention is neant to enconpass di astereoners as wel |
as their racenpgaand resol'weg' diasteredaerically and

enant i ricall %f%rﬁ forns 30 and salts thereof. :
D ast el 6 AOFREUAL Gldhe nycRlon ey FUEINIS o Bige Steicogenic
S @R drORymMhRENOEGNGS, shOFhLSHeNT Qe TBmARH I @YSIrSAoms.
phase chroimat ography, and crystallization. "lsol ated
oSubstitherts ahaedouble bdridsohybepresemin cisnE L") ordzans (*E") form

conmpound. which, has b ubst anti al | rified from., .
C RERR PRI ol oo SR MUATL A Bl PRPlise S dispOgces
S @ @rahPIoBALR othieF, & amdithire tHeh®fl THE 3bMPonrfidFEkhd iRvéition

| east about 80% pure, nore preferably at | east 90%
puRay, thus/bgprepens as maxtaresiof ytegroisomesy oragofepabl e as substantially
pr, e ) | 0 i .

" 25 b ok, PR (BRI mES AP ConeRhodB) BBlerating 1,
Misteireti @andrymixtures or by stereoselective or stereospecific

syntheses in manners known to those skilled in the art.

All structures encompassed within a claim are “chemically feasible”, by
which is meant that the structure depicted by any combination or
subcombination of optional substituents meant to be recited by the claim is
physically capable of existence with at least some stability as can be determined
by the laws of structural chemistry and by experimentation. Structures that are
not chemically feasible are not within a claimed set of compounds.

When a substituent is specified to be an atom or atoms of specified
identity, "or a bond", a configuration is referred to when the substituent is "a
bond" that the groups that are immediately adjacent to the specified substituent
are directly connected to each other by a chemically feasible bonding
configuration.

In general, “substituted” refers to an organic group as defined herein in
which one or more bonds to a hydrogen atom contained therein are replaced by
one or more bonds to a non-hydrogen atom such as, but not limited to, a halogen

(i.e, F, Cl, Br, and I); an oxygen atom in groups such as hydroxyl groups,
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separated into 99% w . % pure optical isoners by HPLC
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trea of cancer” or ‘ot heér ve di sease

s NROV(RPCOREB D |MBﬁ§0aRhN(BDSTBé\I ®ef NER'EKAQORHounds

IS S CGIE MR, ARG Al Rocor,

WIN(OR'JRS, ¢(ehNa)BER Y9 A(SNEORYRY bF €(AGORYR! Wherein R’ can be
relationship denonstrated by the conpound class. Oten
s liydrogen pea Farben-basednpeigtye atchwhergingha sadan{hpsed moiety can

nggg?ggﬂgﬂ%yggggh¥gpmever nunberlng systens are often

consi's ween different ring systenms. In
Si x- rrerﬂnbstftdtedraﬂ{m,tallogrgy,&llqmyl, cytlealkphtinditycloalkenyl groups

A G SR IO S S

1 p3ndBStHyldr deRitom are replaced by one or more bonds, including double
or triple bonds, to a carbon atom, or to a heteroatom such as, but not limited to,
oxygen in carbonyl (0x0), carboxyl, ester, amide, imide, urethane, and urea
groups; and nitrogen in imines, hydroxyimines, oximes, hydrazones, amidines,
guanidines, and nitriles.

Substituted ring groups such as substituted aryl, heterocyclyl and
heteroaryl groups also include rings and fused ring systems in which a bond to a
hydrogen atom is replaced with a bond to a carbon atom. Therefore, substituted
aryl, heterocyclyl and heteroaryl groups can also be substituted with alkyl,
alkenyl, cycloalkyl, aryl, heteroaryl, and alkynyl groups as defined herein, which
can themselves be further substituted.

The term "heteroatoms" as used herein refers to non-carbon and non-
hydrogen atoms, capable of forming covalent bonds with carbon, and is not
otherwise limited. Typical heteroatoms are N, O, and S. When sulfur (S) is

referred to, it is understood that the sulfur can be in any of the oxidation states in
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one or nore asymetric carbon atoms. Substituents at a
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SRRk b sl furP VEher thb IpYiradss sudh gt Bividrahtbihs Beleéted from
stereoi sonmers, Pure stereoisoners nmay be obtained b

s dpRgrabp AONSBRSi W NR) 3ndut.eqr divamgpleltie edsel ctre e,

or, J

¢ RS, 88 BRIAGEb IS enkaipRle WFGfint RyTBEAGI M8 R sbifone

enidupan satswif kllifur. a cl aim are "chem cally feasible",

by which is neant that the structure depicted by an

conbi natk¥herarPSInsldRBraight “Zﬁlf’o%nd&é?l?cg‘ﬁ‘gﬁﬁ‘élh%g% ts
i t b, i Caldl Vi

o e b SR i L BB TSP B A RoR |

det é2 wanbeds @0 itbsonmdembadisents, Somuictoll clrbaha@ninst Examapkts of

by exper.i ne ion. Structures. t agre_not chemn cal

¢ S enady kbmops S Wt v Pernd B BempatE Shehss
Wigdhy, SUbS hlﬂrg&ﬂ,t nlbaty REFEdtICH-HeRyIDB-MRPtyRIABA NS ct At 258ps.
of specifiedi entltly, “or a bond", a configuration is

r dixampdes af branched allkpl grabpt includaitbut sre'not bionigd to,Hsapropyd,

: h i di | dj i f]
SBsERyh o3l ot SRRBETL ird 32l B R by
a gh\gi¥l Rabtaderit@@d substitaadlng geaipt icavbébitstituted one driinore

general , "substituted" refers to an organic group as
demeseritthamerfrihe gronps Hpted ao sy fansramplss aginog hydroxy, cyano,

%gg)%gg’nrh&%qmocgf%gg,ﬁgrﬂgg%mﬁg%%&e repl aced by one or

s 'to & non- such as, but not
i m t edCyobnalley] lzadupyare ARyl groeups formidlg,a Mg staucthre,)whialn can

O)%é ggstlatltltgg] oir Qns%%(s)tlfl tsed.S xgm%?esrg%g:;c ééﬁlcyl%c l1"18(?,'but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cyclooctyl groups. In some embodiments, the cycloalkyl group has 3 to 8 ring
members, whereas in other embodiments the number of ring carbon atoms range
from 3to 5, 3 to 6, or 3 to 7. Cycloalkyl groups further include polycyclic
cycloalkyl groups such as, but not limited to, norbornyl, adamantyl, bornyl,
camphenyl, isocamphenyl, and carenyl groups, and fused rings such as, but not
limited to, decalinyl, and the like. Cycloalkyl groups also include rings that are
substituted with straight or branched chain alkyl groups as defined above.
Representative substituted cycloalkyl groups can be mono-substituted or
substituted more than once, such as, but not limited to, 2,2-, 2,3-, 2,4- 2,5- or
2,6-disubstituted cyclohexyl groups or mono-, di- or tri-substituted norbornyl or
cycloheptyl groups, which can be substituted with, for example, amino, hydroxy,
cyano, carboxy, nitro, thio, alkoxy, and halogen groups.

The terms "carbocyclic" and "carbocycle" denote a ring structure wherein

the atoms of the ring are carbon. In some embodiments, the carbocycle has 3 to
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al koxy groups, aryloxy groups, aral kyl oxy groups,
oxo( carbonyl) groups, carboxyl groups including
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esters; a sulfur atomin groups such as thiol groups,

agkiflg Aafbas Y\llhe?éﬁsflh féqlea ERYB&m Rty the XiMBeds fiScarbon atoms
sulfone rOﬁS groups, and sul fonam de

gFSO‘Ués 6,ar'k nkmnmﬁp@im mﬁlcgteglj@ thesqontrarys thagaghagyclic ring
lg ué)ému'?e%swglg gg rrnlgﬂg 33 N Bstﬁue%rtso \lxllﬁére n'r:f\l %({h%esf‘ze of the

azl nes

h@i@b@ﬁﬂl@ﬁ‘ﬁlglvﬂth/ﬁﬁleﬂmﬁpl@t i}ﬁfnogh)@iﬂ@ﬁy cilar, Ichiok y,ntro, thio,
exanpl es of substituents that can be bonded to a
salkoryrandd@logsn BEWPSor ot her) atominclude F, O, Br,

L o5 TR o G iS5 Ben BT A By s groups

1aS0Hined 9681 in WBhIRNa R geSOBRirbor MV f thEalkyCEONRS

SO il b 01

(CH2) 0-
N( Rﬁ 1\%% B %Ed%;’l %lc,l lm(ﬁ(@ 5)“1%?&'% %@Khﬁd)cg ain and Y

BN@ﬁix)eﬂ abbifR)eCC Pt ORIt at AR Prdle bNERE IS S)eNleen two

S QT Bt ) BT e b iy o

V"ﬂﬁﬁ@dlﬂf fom 2ap 12 afhes 688N séthe 8nbadiRRAtsDBEMD 08 &drion
whérein the carbon-based noiety can itself be

f atonire rExsipdes ingludel but are not Bomted i t ut ed al kyl, al kenyl

LRI PR AR it |

MC(IBHE@H3)3¥CHD nényl Ocyetiidsertyd, @yclopeiitegencyadstiexadienyl,
repl aced by one or nore bhonds, including double or
t Pupdienyh ﬂ?é%tadlleéylaa‘%‘hh%ﬁleayloafﬁlo%rmh@sa het er oat om

such asm, hut, ng}clolall&hgle dydr@: S or %gﬁﬁﬁﬁhﬁorpé’é&%ﬂ ggﬁé Pkenyl

car boxyl’,” est ur et hane, and ur
g rgomgsyhaa'ni an ﬂdasngmﬁqublel bundespreham nroﬁhy:mngrmctuoe(i nes,

hy nes, am di ne nes, .and ni

D SoTefenin waops WG gk SheR TIROsS R Epeb e dapple bond
h%%ﬁ&ééﬁx%xahjaea&i HfoRIRRY | TISTUPSx s P16, dyblohIkeRy I droEss
and fused ring systens in which a bond to a hydrogen

atialudesbut @pt zed dignitddtth caclbberenylo cyclepantesyl,nd @yclohexadienyl
Therefore, substituted aryl, heterocyclyl and
hfMPSaryl groups can al so be substituted with al kyl,

al kenyl(Cyelpsikemylkatkyl gadups.ardgikglr @atips as defidedhbomeyih which a
groups as defined herein, which 30can thensel ves be

f lydregen r,arben henrdjof the alkyl group is replaced with a bond to a
cycloalkenyl group as defined above.

Alkynyl groups include straight and branched chain alkyl groups, except
that at least one triple bond exists between two carbon atoms. Thus, alkynyl
groups have from 2 to about 20 carbon atoms, and typically from 2 to 12 carbons
or, in some embodiments, from 2 to 8 carbon atoms. Examples include, but are
not limited to -C=CH, -C=C(CH3), -

C=C(CH,CH3;), -CH,C=CH, -CH,C=C(CH3), and -CH,C=C(CH,CH3), among
others.

Aryl groups are cyclic aromatic hydrocarbons that do not contain

heteroatoms. Thus aryl groups include, but are not limited to, phenyl, azulenyl,
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The term "heteroatons” as used herein refers to
non- car bon and non-hydrogen atons, capable of form ng
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limted. Typical heteroatons are N, 0, and S. Wen
S uhﬁturenﬂshphényl eiﬁqﬁﬁée%?l tfmordntyl !pﬁeﬂbﬂﬂﬁérﬁll qaghéxryaaényu he o

sul fur can beln any the oxidation states in
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and typi ca carbons or,
smmfe trmbodceysntlsas, bnbmtlxmmedao;:b{ BoH-, bt oned- sxﬁxatupéde;ﬁlenyl

of str ht chai r.ou ude tho h from
0 or et v Bich catbr SR iRied,piih Setns Actiting bik o
N1iattdto tHosO BeY hbove hexyl , n- heptyl and n-octyl
groups. Exanpl es of branched al ky! groups include, but

ar e notArklkpl gretps are alkyth grawy las défenediaboye in \gh,x@h blrygiogen or

bl bind SEBEMk Yo FOEMels v TR ol I WS DleBp 887,

bﬁeﬁﬂé@lsdtﬂo%lt Repxegv&umvermmylt grm inklalle Bénz%rpind pienylethyl
groups |isted above, for ex am no dr oxy

C PENVDS apé Fusesk 9cycmail?yéaryt)hl|kal grapkwh ag et 11@«56@6(1 The aryl
9 Erg)olfag or Czhl%ﬂlnlfc\yl\kty% Pdtrard Q)Stl@%&hly sug tﬁ'g@g erlfH (mlaggre‘ups,

fructure can be“su
u mmhtlnhhg buttrexd linfibed g hky1, dialog ymllrﬁﬁ Ihkgl!ﬂoxy,mylanmie:,arﬁmxy, @itre,

20l d
i AR EreyBi RO SRR HEyID] S 5 Sriaseappve in
ghiidioa h)lzd?oéé?f'@r GRRRM IR Yran ah@'? gﬁﬂlﬁ'@?&pl@ékd g}'il‘ﬁl'bood?ﬂsto an

3 to 8 ring nenbers, whereas in other enbodi nents the
nlaml'bgrowfasrdeﬁgerdmy@n at ons range from3 to 5 3 to 6,

or 3t . oal k rther inc

ool soy HefroyiaRpuhindhdt Roniatk phE hoh B ring compgynds
t QontaMinO3 Bymoreshaghibers, BPWANKh ondor fRMPREMEteroatom such
I socanpheny| , and carenyl ghou ps, and fused rings such

a8s, ytinotlgnited tg, Ne@, Seor Reimsamsg embedimentshatgrreyclyl groups

RPN 2R oA BRSSP AR S 15 v
g fgemptsera SA diehst mael rial @wﬁtalrﬁeﬁreeaembmt; bm&vsrytmhg inLEt sadycyclic
cycl oal kyl grou n be nong- substltute

s SpEemMnged ROt FgRLAIR ﬁgﬁte&ﬁ"é‘é“ Eoegragple @Lﬂlowg%nﬂl fipeaad 2
t ‘Be?z?dh(%(ol 3 ?in sgstéth (fire glé?lredlo§9pl?en?r ghgc‘%&trﬁ)tdﬂé 86th

cyc exy gro pS or non Substi'tut ed
ndietecrayylyl groupy Mt&lheqhtylheagrrrgdmem WA ledteroeyel Ylegroup designated

S e b5 SRR ST A B

heteroatoms, a 6-ring with two carbon atoms and four heteroatoms and so forth.

Likewise a C4-heterocyclyl can be a 5-ring with one heteroatom, a 6-ring with
two heteroatoms, and so forth. The number of carbon atoms plus the number of

heteroatoms sums up to equal the total number of ring atoms.
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The ternms "carbocyclic" and "carbocycle" denote a ring
structure wherein the atons of the ring are carbon. In
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menbers, whereas in other enbodi nents the nunber of

I TG phAs Ohet&o8Vdyll fodp” Aclufles RBed/ring§Pe@S including those
specifically indicated to the contrary, the

c Anviog Yesell @ramaiiy andmobearempiic groupe dlhd phirasesalsmpingludes N
substi tuent s erein N.is the size of the carbocyclic
;PR e ek ooPithiag e P s A< BuliB PR by,
NighimclidNiafd afa likkddes hatgodyalyd gesups ft Rve substituents,

cl oal kyl ) al kyl groups, al so denoted

f:g‘mlmanaapumok Jiniteg te aHﬂ@kyllalo@, POUPs hudrogsfqyiaeel catows, nilo,

i.ch I f kyl h'S
r S SRR, OGP, SR Bhe SRS it rhtndth X neaBisRIL 5
alpedi). asAlcRaey herginaap deiartetasaysgroap ghi paidllp bassahsidtely
chai n and chlic_alkgj 10 groups, as defi ned above,
exetapated gyelic gioupdadidigg st legstinng ringsteaqatens Hudergehyl

t A 1S - . u V,
T
c didxohmyh piperidirydepeatiog mentimlinl, pm_ﬁly!l,qay%azoadbdazolyl,
oo TR SR onClaldey S e ot Lmited  to

- %%ﬂiﬁ%?t@enzdﬁfa%%?ﬁ@oﬁ%raﬁ&ﬂydd’olyl dihydroindolyl,

cycl ohexenyl',” cycl opent enyl, cyclphexadleny1,
b atadd@ply indapelyt, ddizmidazolyhdizhkonanidazdlylahenrgxarolds s .

The term" | oal,kenyl % .al one or .i,n _conbi nation..

D R A N A Rl N R

d ehibhHhBRANhyl, YuBh IS RAdthinGl, aBenih{IN Suliny C{uihinyl,
Cycl oal kenyl' groups include cycl oal kyl groups having
atisdquinslingly tetrgbydrpauipelinyl qninetaliozh apdauiaagodivyhgroups.

c I |
At Bowh YR pb R SKARE, BepEUplt Sabtiudl RHBRoycly
c gedupp enii Baylonoanbistitytel oh entadtwed/mogr thapence, including but not

(Cycl oal kenyl ) al kyl groups are al kyl groups as defjned
abEvEsd;th, RESCRNIIHYRRIIGRY, OBF L@S‘i"@&’i“ B’g'ffgl %? moxe. ‘ﬁl ey fretra,
IrRHR, hekal SiBrGSubkiitiied vRANGbEPuantd SEHCsARO AR above,
group as defined above. Al kynyl groups include
stindudjhg batbt hinzitedre dlkyh diatp, amiayd, hydwapscyass.ceaptoxyheitro,
at, | east gne triple bond exists between two carbon

at s IAREY Py groups have from 2 to about 20

car bon &yl Rfhpt M &ehhivc fifh®BdBpduhdd LoR@INAENS oOinore
in some mmo%nems,froijo 8 carbon atons.

Extngphesbirpifiduch, lpne opmere is a heteroatom such as, but not limited to,
N, O, and S. A heteroaryl group designated as a C,-heteroaryl can be a 5-ring

with two carbon atoms and three heteroatoms, a 6-ring with two carbon atoms
and four heteroatoms and so forth. Likewise a C4-heteroaryl can be a 5-ring with
one heteroatom, a 6-ring with two heteroatoms, and so forth. The number of
carbon atoms plus the number of heteroatoms sums up to equal the total number
of ring atoms. Heteroaryl groups include, but are not limited to, groups such as
pyrrolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, thiazolyl,
pyridinyl, thiophenyl, benzothiophenyl, benzofuranyl, indolyl, azaindolyl,
indazolyl, benzimidazolyl, azabenzimidazolyl, benzoxazolyl, benzothiazolyl,

benzothiadiazolyl, imidazopyridinyl, isoxazolopyridinyl, thianaphthalenyl,
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30 not limted to -CaCH, -CC(CH3), - C C(CH2CH3),
-CH2C=--CH, -CH2C-C(CH3), and - CH2CnC( CH2CH3), anong
groups are cyclic aromati c hydr opar/smwe9/003014
that do not contain heteroatons. Thus aryl groups
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up, as 15 def abov e,
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The aryl noiety or the al kyl noiety or bot

opantberyly woindadi hanghyfry), PW%PﬂeW‘%MWQMZPWFW@YU
g Maggiy} 3npyrag§iyb mﬁhmlyl (F‘%@daz@ rho,ml%mgqum@a@w, 5-

or- al koxy groups ken
ghimidazelyb, aiakehyy(l @Banprmldsyldb,fZBmmizein}ybl 13- tiﬂzm gh

A SRR . BX R ez s oG ST Dnipipeolyt -

alRYLolyl, 4-thiazdi9f, %Etﬁﬁ&ﬁiyl/)' pﬁ‘id%lll @@p&ﬂ&}luﬁ?yﬁﬂﬂnﬂlﬁyﬁ@ljd

non- ar omatl c ring COﬁ'pOUﬂ cont al ni nore ri
meyberdinyloR-mingidinyhet-pyrimishinylj Spgri leyloérmmdmhl)as
but no I i m,ted t

o RYEFT rﬂyndaﬂ’el%' @08%?%/Zlmy§r4o %’l(ﬁlZlﬂyﬁ‘ o) pyndazmyl) quinolyl (2-
quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl),

isoquinolyl (1-isoquinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 6-
isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), benzo[b]furanyl (2-benzo[b]furanyl,
3-benzo[b]furanyl, 4-benzo[b]furanyl, 5-benzo[b]furanyl, 6-benzo[b]furanyl, 7-
benzo[b]furanyl), 2,3-dihydro-benzo[b]furanyl (2-(2,3-dihydro-
benzo[b]furanyl), 3-(2,3-dihydro-benzo[b]furanyl), 4-(2,3-dihydro-
benzo[b]furanyl), 5-(2,3-dihydro-benzo[b]furanyl), 6-(2,3-dihydro-
benzo[b]furanyl), 7-(2,3-dihydro-benzo[b]furanyl), benzo[b]thiophenyl (2-
benzo[b]thiophenyl, 3-benzo[b]thiophenyl, 4-benzotb]thiophenyl,
5-benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7-benzo[b]thiophenyl),
2,3-dihydro-benzo[b]thiophenyl, (2-(2,3-dihydro-benzo[b]thiophenyl), 3-(2,3-
dihydro-benzo[b]thiophenyl), 4-(2,3-dihydro-benzo[b]thiophenyl), 5-(2,3-
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Shnsnr flbeTareed o iy WheT e r@&rﬂ%ﬁ}ﬁmafqﬁﬁﬂes
arlﬁlorfth'é{n @ﬁhg@%igome rﬁ%@ c8Pbé ﬁfsé@ bridig 11%c¥chc By

heteroary can be a b-ring with one eteroa om a
6-"spineryeli¢ His myanhdbe stasa o bstmctuetwherefngmiorringslage fugedatra

t &1@%%%&1{1 &éoltc&(lgqn wtﬁ;ggsrlgunﬂqmown 1r|q(?herr9.at Ofs Suns Up
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300f ring atons. Heteroaryl groups include, but are
not limted to, groups such as pyrrolyl, pyrazolyl,

wo péoaasisgd, tetrazolyl, oxazolyl, |soxazolyl PCT/US2009/003014
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t hi azol yl, pyridinyl, thlophenyl benzothlophenyl

benzof li’rﬁbﬂlocybmij QJléSlchc ?F ﬁbl@é‘ﬁ!lﬁé' aroinafla 8Ppattially aromatic
benzi m dazol ylI', azabenzi m dazol yl, benzoxazol yl ,

befmgotaﬁth&zmis usp@ hersirhiefads tozoting systam dehsing &rd'ilmturated

ixiﬁjt)é%%% e?? X%é ? ﬁy?lectbéngg(%prﬁhﬁa?t? Ern%g?geﬂsﬁydrogéﬂated) form
| 3Rgeof QTHeraYdmatlcﬁéﬁ pbtyAlyoateinBOd finy ban include additional fused,

tetraggdr0|squ|noI|nyl qgui noxal 1 nyl, and
qlmdg |oF SRiFo gngﬁjtﬂagt arg et themselvespspmatineypartigharomatic.

I u

I R e e T g S
r ibi@glic ar polyeyddicpiromatit nf:bardhlmgaxbﬁtamahmgr owithin ae ydning
t et rahy dr0| oqui nolinyl, indolyl and 2, 3-dihydro
i ﬁ’aﬁﬂuw hioT €3RPIS} & eﬂ%‘?dlz@d@sblﬁé%‘é?c@é’ieﬂ al@? BUPpSneslic,
h RS i
el E‘Sf"%‘%t o e O P O matif Frf! TP AR S ning
hyhdreix \con@ymamga pharyh oxyg fusedtto o bntlgecbblcmhcaslyktemy A fully

L SAUBREL TBE bR o pbi Bond THoFB, s FILORATR O PGVl
Se e fftnd OPER Présthedo AR EatoMd WilhiPIRIm &K AP HRSN Of

ary het eroaryl groups include but are not limted
t o phe ﬁ@he term (ko referstorapl oxygetpatpnmon(lqct(rﬁhmﬂnm}kyl group,

t t L
N RTDE FieNaABY, BB Aty oo R AR oy
2-@é\liRdedybut a3e ﬁdttlhﬁl@&ﬁﬁﬂéthoiw etmaia? rwbrobaxy hmnwky, n-
3-thienyl), 15fu (2-fury!, i ndoly
0 PgHIYAO 91heXY1§éX,é‘PéltW likgy ulﬁwna?s w);i}ranebr:@ elrk@ﬁy rnclude but

Xaa?% Q(gtlrﬁﬁluted t%%(ﬁ)?@;fbﬁ%zgeg W%ﬁ-but@f p@?fﬁyloxy,

( agcm_ﬁxﬂbmj’ yahil the liked axnypley df dyniuda\lkoky/incluﬂe ibat ate ol limjted
?_fl) ?ycgg]grglpglﬂsy cyclﬂglugyilg)%l, )é{/%l?l? ; rylég)%)g c%_lohexyloxy, and the like.
1, 2, 3- t1eag@hs ‘%r)ﬂbxy"lan% ‘llrS)‘lﬁlk@)Z}Q’l re?brY&)resp@?é%k@% %h aryl

(2 oxazolyl 4- oxazol yl, oxazol yl), thia
zcgrmpalmldyd to 4n oxygenakom andan aralyd grolp bopgded f@yhe oxygen

t(?lx tql%lalky? npo\{étlyd%thpleg Ynchg&é]l)u’t are not limited to phenoxy,
naphthyloxy, and benzyloxy.

An “acyl” group as the term is used herein refers to a group containing a
carbonyl moiety wherein the group is bonded via the carbonyl carbon atom. The
carbonyl carbon atom is also bonded to another carbon atom, which can be part
of an alkyl, aryl, aralkyl cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, heteroarylalkyl group or the like. In the special
case wherein the carbonyl carbon atom is bonded to a hydrogen, the group is a
“formyl” group, an acyl group as the term is defined herein. An acyl group can
include 0 to about 12-20 additional carbon atoms bonded to the carbonyl group.
An acyl group can include double or triple bonds within the meaning herein. An
acryloyl group is an example of an acyl group. An acyl group can also include

heteroatoms within the meaning here. A nicotinoyl group (pyridyl-3-carbonyl)
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pyri mdinyl (2-pyrimdinyl, 4-pyrimdinyl,
5-pyrimdinyl, 6-pyrimdinyl), pyrazinyl, pyridazinyl

w@ 30opyrsedazi nyl , 4-pyridazinyl, 5- pyri dazi nyl PCT/US2009/003014
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qU|nonI (2- quinolyl, 3-quinolyl, 4-quinolyl,

SEMIpNe kﬂ{ Ex BWraR |aé’}bl %rguﬁZWitﬁ‘iﬁltHé megﬁlﬁg' haRlny 1())$her
i Soqui nol yl (1-isoquiho 3-1soqui nol yl

4-ekeroples inslude,acetyl, sb@nfmyhcnhynyla@yl Qﬁldyéwmlmm}qmoyl and

(7§| % I n (EOE|IP¥ ap %\ﬁvl Skoq%m%,f @T(H%ecg)ﬁ Lf ﬂ)e ca¥bon atom that is

4 pBRdedab hihd EHrBEI cafboh atba® EdttdiHg é‘ﬁbﬂlogen the group is termed a
6- benzo[ b] furanyl, 7- benzo[b]fiiranyl),

2, Balgp dgf@llbe ﬁ\szb]rmlﬁ ia@yriflpgrogcetd-gaouny dr o-
b ) f
4? ? é ? [3 rﬁp yeln)uge N 1Zno ﬁ.ind%? Sﬁr?léﬁ; ?30%85‘321'9[ egid t%f%?}’ Ln)nlnes

5+having; edg byﬂrfom@@la Mgb)]uf))gr\ﬂwél)x eaéhr groupcah hxyidp@dently be H
30benzo[ b] fi n-anyl) é dro benzo| blfuranY ).,
bé’ﬁ gng  Shghoaralkyly ar(yb an QWzld{eb] TRINGH HisHide but are not limiited to

en o{" H‘%h %ﬂg%ﬂmnéés Rﬁﬂ{xﬁ% ﬁkgﬂ%ﬁﬁ% nes; RoNH wherein

7 ebﬁnR o imdependpitdnydlgcted? s&:}nhshyaikydamﬁrexptﬂlbl]yﬂdmmph enyl ,

dlafé)éylgmglg:g,ydr%j)?;ﬁ?éﬁ\{q% <? Rxh?rl%l <)ind 1§3N wherem each R is
q I1ﬂ&g§nd@nh¥/ q{el@ctgg ngeh Q; irfb'll&@zﬁﬁi%é )ialRylb¥da3nines,

behzo[ hi ophenyl)
6-a(k31,1<3anyilamy1dcsg -tmlmr[mqsg hmd;)ﬂnh dikg| Yhe Yern?'agrine” also includes

d|h dro benzo ophenyl ), indolyl (1-indolyl,
24 4H§8&b?€ - i ndolyl, 5-indolyl, 6-indolyl,

7-1 ndo'Aﬂil)amlhB'dQﬁ)Qst & ﬂubsﬂﬁﬁﬁtodﬂ’che formi DIRZ qkmk,, -NR,, -NR3",
4-indazol yl , 5-1ndazol 6-i ndazol yl, 7-1ndazolyl),

b@ﬁﬁm @achoR ¢ indepesdent yﬁe&vm gnd proongted Aprmsiabesich |

¢ RIS oS TEOR Y T, TR s

(bnhﬁnﬁoxazolyl 2- benzoxazolyl) benzothlazolyl
(1- benzothlazolyl ) zot hi azo

¥, l., 4 . N
benzot HihZEgpRiuGL" B%‘h shides, [upsubsgiyed apmenipyiqp NH.
7'btﬁ?{?1¥lg§smtﬁgr9]1§é]s)pemﬁ@8 h@&l@é Wclddts 91?37 Px%?dﬂayeld »or quaternarized

2-car bazol yl -carbazol yl', 4-carbazol
1(16ﬂmmfmmn{s$ Tﬂmzmﬁbylwmmlmhzcﬂmcmlpad@mdw 1-yl,

5H dl b ﬁé%@m%ngég%bﬁgdga Both ammonium ions, and amines, within the

SEthQQﬂﬁﬁanf]azeplne 4-yl,
5H di benz[ b, f]azeplneQ‘Pbg, ) )
1o 11- diheyemo Bpide) freraiidq ) inckysien £- and Nramigiergronns. 5H-

%e néé{?}ﬂl\fﬁ a%&g I—]—Q gy(%OX]k Fbouip]s Je eSé)elctrll\ée_l)é_ ‘er}idi 61:011@ therefore

dld’ﬂ(}lddl@blﬁ Hrednctlﬂhﬁlkehl tb]oaﬂﬁmolyﬁgrbuyé - C(O)NHZ) and formamide

10, 11-di hydr o- 5H di benz[ b, f] azepi ne- 4-y

181erps {-NR{ NS 5" %HTB@W?[IBO f FTQUR i %@OBP 91 the farpulape

li t y K ups are al kyl groups
aéﬁggyﬁﬁéﬁhggﬁvgegﬁuﬁh hﬁylxﬁdgﬁggen or carbon bond of
an al kyThegemu puriethan€ ploaextbamylii) mclndagiNt andO-urethane groups,

het er rqu fi ned above. presentative

héFef§g§gb§bR%PaygcgégggégpﬂB?ﬂﬁ@eaﬂ’3’are not limted

to, furgR-témytsul®hbdide (& @ntnadidd®tiinhdesy rdrdinne- 2-
sulfonamide groups, i.e., -SO,NR; and -NRSO;R groups, respectively.

Sulfonamide groups therefore include but are not limited to sulfamoyl groups (-
SO,NH3,).
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20yl methyl (a-picolyl), pyridine-3-yl nethyl
(13-picolyl), pyridine-4-yl nethyl (i- picolyl),

w0 edovaksay of ur an- 2-yl1l et hyl, and indol-2-yl pr opgt/US2009/003014
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Het er ocycl yl al kyl groups can be substituted on the

het er ogyglisthn ¥RhiBIng” of PemAidelinédlRE&tgtouparofting h.
Het er oaryl al kyl groups are al kyl groups as defined

aboveula lCQHDNR a Thypthabgem amidiwrdgsowp sokdNHNEh. al ky|

group i epl aced. wi t,h_a bon a ter group

as def iﬁ’g el%b Rraniding o og'rl%/nl“gfl 1”051%2 %I oug?@f %'8

S Yhreula LNR@(NRLNI'&? Tlsy@tcansa o gfdanmmcegmup iNaNHOMWH)NH,.

noi ety, ystenf as the term

i s usedHalss'eihaldgen, raa ﬁt"hzsllcteotretttﬂg edbippine s¢hieringn Bromiggand

thffg. Or nore rings, which can be substituted with

non-ring groups or with other ring systens, or both,

whi ch da t&ensf"dbinprisiag i raichdingyariavig,’y" dthposed of," are open-

unsaturated fully unsaturated, or aromatic, .and when

t kBdgd teEmEIsysefheicin. and 4o et Rreplnde the eXistigice of a(tfgtwtqie

r 'e[&?en?sa& (‘B oﬂérﬁg 104 &lgﬁﬁ eﬂf u§«?bf € ¥GilsC co%sm%
"spi rocycl |c I's nmeant e structures in

t Wimchidigs" dhavifig)$ ed“aimposed n@’l rneanetthmlméﬂteabr dembutnis

aton] as hs wel | . known in the art

" BB had. Br1ugrh PECRRPYSSY (it hesessasip hgcply gpment

PhtdRbds¥edb iR IS ekt JTehe aaugehﬁattceﬁmdssmmdher ein
refers to a ring systemincluding an unsaturated ring

possessﬁ Pﬂglmnsr@ vmll kot mcths art amc ladepantor@ntcycmemoéduch

hgdro en %C) there The. rormtt gf E Y
A ERPRRiE i aPliobidCHEEL Bt i Phisdam < Zpibhgtivn
OlwiftPd ESuntdritaS HobdkarAple, &teds ih MiesiBalives fanoemt fofm Qhlts with
partially aromatic. For exanple napht hal ene and

t eatienssuel pumRtaheations, 1oF exasrlp sedivmppefassym candyihe Jke; jvwith
Ol Sul € such fag'f(ﬁt " r e (%ﬁfntté St ool gfggfeg,ﬁnghmg
bee¢tzaaly? adnitinidah egfltsl smmh taareerarrmttfyﬂasmnani‘tmn ooothet cations such
bi c CIi argmatic or partiall rormtlc

]
r {2 Gy ﬁ{lﬁg‘gﬁ%‘? %%‘Lmeﬂﬁ‘el% aceplically;age €'seny!|
r "'Pﬂarﬁﬁ%@l@gkgllﬁawebfigﬁad sBit Fsy&s!altofoﬁﬂéi £ o iby tHaY has been

urated ring has no double bonds therein, and is
C appmvyd: fardugranivensmoptian dnd isl gg@mjlyng)nowxmh sughras gewhlngide

he
C el SrRBu oo TR hBAnd hhlinnsen g Wegin

a'n‘fd’léaﬂé fHaPhasl 4 WdadtiwtbioizadelgeRlps ydneJoatidg ad%infneand the
defi ned above. Exanples of |inear al koxy 15groups

i thas@eation, vdiieh sasve 1o balanse each otbem doy exanpl§xgmino acids
N-SRUPR éWCmQ c?ryé)&%n a¥witterionic form. A "zwitterion" is a salt within

the meaning herein. The compounds of the present invention may take the form

of salts. The term “salts” embraces addition salts of free acids or free bases
which are compounds of the invention. Salts can be "pharmaceutically-
acceptable salts." The term “pharmaceutically-acceptable salt” refers to salts
which possess toxicity profiles within a range that affords utility in
pharmaceutical applications. Pharmaceutically unacceptable salts may
nonetheless possess properties such as high crystallinity, which have utility in
the practice of the present invention, such as for example utility in process of

synthesis, purification or formulation of compounds of the invention.
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pentyl oxy, n-hexyl oxy, and the |ike. Exanples of
branched al koxy include but are not limted to

WO s@pnsEexy, sec-butoxy, tert-butoxy, isopentyPORYS2009/003014
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|sohexyloxy and the |ike. Exanples of cyclic al koxy

i ncl udgufisie ﬁﬁ&hﬂh@&utldaﬂ}'-ta@&pta%l&é/&& Qcﬂflﬁ@ﬁ/ Leﬁf&)fnay be }t)repared
cycl obutyl oxy, cyclopentyl oxy, cycl ohexyl

| ifiloen an ROTgRNE dcedt mfrdlarayllomgqrﬂc amtl Eaaryplais kbmpfgan@f asids

i TRERlg pydt mﬁ& Rt B hebBuS o uh oty
tbﬁos@hlsﬁ& aaas eAppro £mid AGdsud B@Eel&ft&i ﬂ@in du ﬁhﬁ@d
m) yl ox %{ P

t o phenoxy, g and benz
grcmlpalﬁélatm@rcvreatm, |a1§a1m 2ler, hetlemcmclrcefcenngyleﬁ faldgsUJprlc

o0 e Y DR G Ao

Cglidefic aglyunhlchlab&ﬁc h@m&edlah@ taifadid) 8itri €, ALERBicAgBUronic,
whi ch can be part. of an al k ary I, aral kyl

c el de| fugparic, d31>’<§11‘6§=| %pmapkglpé%tbén&y@mwamhc
hegt r
o RSB, Bl ARHE Adele, ARFEO ko) e dhGifionic
camlaﬁm;uﬁbmm b&zbmdrfdmbppmtdﬂyejﬁ@gleﬂuorbhxet}gnenmﬂfonﬂz a 30
roup,.an a gro he termis defined
hérla%xy iogwoa;sgleswsvlﬁ&wa fanitig, apout 12- 20
a r
gﬁ"*&%‘@?‘@gﬁ“&{}%“@%ﬂ‘?ﬁ%ﬁﬁ% T R OR PR A Blfbtarc
\Mandlgaiactthmnmeamd nljxetmples of plimnaccerugabdw urgicoetabile acid addition

A guRt B e Hrfotira el wRr bl TPugRa. “a>°

m cot i rswhble@ﬁamla@@wdadylm %[&%@%&dﬂb@@ﬂtslocfcaﬁlpounds of
exanpl e of an acyl group within the nmeani naqqherel n.

Othranventipipneyds, fetl axample agjllic baém@gludmgn lilmaetal; glkaline
PHASHGAETY e G SRR s I ke, B g,

I potassickafisdddurh Iaﬁd Qﬁi‘cb;@]ﬂyl le&nbwnuaﬁlmoeqnmab asecaddition
halogen the group is ter a 5" hal oacy ép
ei%lfﬁﬂ %9 ingluge Prganjq 3ty g@é?%mg Pasispmines Suchwaﬁ OF g¥ample,

r r
D e o A oL
e athlylaqgpediamineg maghoheipe i enéthyl gbraiding) and pradainsu Examgles of

i S APl RIS PRSPl 818

alcyarabd H8S. A@dhhﬁi%kﬁﬁhfdrﬂlﬁbéiﬁ&allmc%ﬁﬂ@ké]ts]aQ@ﬁ@tf‘geBeﬂaﬂy

i ndependent |y sel ected, such ‘as dial kyl am nes

divsg l asrnerieaments ISk sakis meay, beh@fz@ul cf@y@xaymmam%erawdlates in
S plsis 0 Rl Bl oo sl PRt by

alr&yysﬂalawioam Al these azﬂysl A} m;sfepaedi by laSndrdnlﬁenalens
term"am ne" al so includes anmmpni umions as used

h &ogy the coryagpondingrempgund aeGosding tqbermuly by resctipgdor
% ple deﬁtaP@HE"'f‘tS??@ dor'tMBe?wnh W&o%ﬂbaﬁ?%@cﬁdf ? to FOHnula

and protonat'ed fornms of eac
AcIc Ghel tergl iphammcenticablylucdepsatids sal ts U tefekswd hbntaricanenganic or

roup. can, be viewed as an anine, An " niurd | )
" REgaicae ] MElgfhase addifion éﬂtsa%ﬁ%fﬂrammglﬁ%ﬁ SOfelection
URbE5i ODARKS W $85) SPET! PA£H:. 3'f302@i §P7 '1ﬁwq§&§§d%@%eference

protonat ed or quaternarized forms of am nes.
t herest hyl anmoni um hydr ochl ori de and

e S R B MRS 50 a7 BB Wi
" anletRles( Athe cBRipdSitibn ichit InefRS waterdh diolbidthétec GUaaHRSs, such
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25 i.e., -C(O)NR2, and -NRC(O)R groups, respectively.
Am de groups therefore include but are not limted to

wa@arbasmsyd groups (-C(0)NH2) and formam de gr ORPEEUS2009/003014

(-NHC(O)H). A "carboxam do" group is a group of the

f G AphShobl @a b2 WhGdr8leNofta8anc1Bge WateRlkithdorfaitloun®t CAs
The term "urethane"” (or "carbanyl") includes N and
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groups, ,respectively. The term '"sul f ongm de" r
TR RUERO VNS H Sralihesmaratsaf Rt Pesian B8 gDt

I .HRerein.- SO2NR2 and - NRSO2R gr oups, respectively.

Sul f onam de groups therefore include but are not

li mi t ed® {hele fiaasimilagreompesition SapapHhat a yplaentithar that water

" 1,di N " 1.di " ingc 0] fur "
SR O o] AU URT s Ra Al
Thh&ig:}eem z?guﬁhm doioRiontetic of Hamswidhiometric) Adelse grm upsasedf
A STt a5l ot o e B e,
i Wilﬁqufak_gg %Bl@?tedfilg !ngf 5 Bvatls® fﬂerlﬁm?&qlsh@ Hé;r@ﬁr. The
ternms "conpri sing, I'ncl udi ng, avi ng, conposed

of ," arke"mpdng" endedelt kmoven asthessds heubstance traticahobanot
precl.ude the exi.stence of additional elenents or :
GBS 10 prpationt Wi HiesHsEnce JS CoErEREn Yigp py the action

" B chethRdls withifl the ptieHRivady, such aY mes A6 thE siResed
of " means that whatever elenent is conprised, had,

i mhaodadyticnl ingsediente Examplestof prwsisegsanélbge esters ohrarboxylic

o S EBhoS ARG 0 D% bl B

t hge BlobddtRasRfintis ahdatleE mammadind such as a
carboxylic acid, a sulfonic acid, or an amne, in

i oni ¢ flaeddition, whersiferteresar aspasts R thedpyantien prsrdeserded in
e A ] ' i eRi 6..farm s

o B MARLE aloflpd, e SRl thela IR0 AT thE

s Gfiventipn [xodl & theteby desatibiel én terie pf wiyt imdavidmohimemtsabt s

such as NH4+ or the cations of various am , .

| FEPERIFR @Mﬁ%ﬂ q%}he Shargiih oot g CEqBRICgH X s described as

t ebleRER i ﬁi@@&ﬁﬂ&ns%in?bh@ﬁoﬁﬁé,'cﬁf&in@?ﬁﬂ iBéine, claims for X
trimethylsulfonium and tThe |ike.” A "pharmaceutically
adeay krbingte and claims for X being bromine and chlorine are fully described.

Moreover, where features or aspects of the invention are described in terms of

* Markush groups, those skilled in the art will recognize that the invention is also
thereby described in terms of any combination of individual members or
subgroups of members of Markush groups. Thus, for example, if X is described
as selected from the group consisting of bromine, chlorine, and iodine, and Y is
described as selected from the group consisting of methyl, ethyl, and propyl,
claims for X being bromine and Y being methyl are fully described.

In various embodiments, the compound or set of compounds, either per

se or as are used in practice of embodiments of the inventive methods, can be
any one of any of the combinations and/or sub-combinations of the various

embodiments recited.
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20" phar macol ogi cal | y acceptable” salt is a salt forned
froman ion that has been approved for hunman

such BST/aS2009/003014
chloride salt or a sodiumsalt. A "zwitterion" is an

i nt er n@kodRstmBUEGDH 1>aﬁ> ofipige diS¢16RM chaftgari 8Pbrasmt i &t
has at | east two ionizable groups, one fornrng an
amhereimany ereeoronrrreroféhqﬁhrr ovv\ﬂrselhsesieqmleoctlmemaloam@es
each t exa 55uch as egcrne
0 o5ieBfaed Bog AP B Beor BBl e Fon Ve
sal t  wiMdtt Bpédifcall§athic iy dneive compdiid caf beaupds thefspedific
present i nvention may take the formof salts. The term
" gxapples gheprrakalew ag gkemplarysempoupds oftbe inyenden.or free

bases

e * pharaus ApFoafER AT a8 BYEEh oot bl
" phar aphetidceatidajly acappibédialt, prdhig, taelfcﬁfla tteresbiner,

30whi ch possess toxrcrty profiles within a range t hat

ahy&piesoutalyate thersptphar maceuti cal appl i cati ons.

Phar maceutical ly unacceptabl e salts nmay nonet hel ess

possess properties such as high crystallinity, which

have utility in the practiate—efA® he present invention,

such as for exanple utilify in ocess of gynthesis,

purification orSfornul atif/dn of ¢& npoundz/éé t he

i nventi on. Surféhje ceuti -a ceptable aci d

addi tion salts may IB€ prep ed A rom anti norgani ¢ acid

or froman organic acid. Exaﬁples of inorganic acids

i ncl ude hydrochloric, hydrobronkﬁ hydriodic, nitric,

carbonic, sulfuric, and phosphori‘c aci ds. Appropriate

organi c acids nmay be selected fromaliphatic,

Scycloali phatic, aromatic, araliphatic, heterocyclic,

car boxy¥heteilng sul foni c classes of organi ¢ aci ds,

exanpl e%agiedwme%lﬂgﬂm@sl tHke Jlegrerbsnd SCLYbble BERPERAYeresent,

succi ni c, ycolitc, uconic, lactic, malic, tartaric,

c iptaviided thstdbclbrace tw;p a?rmbﬂ@bnmis andfhepasinglebandsin the ring
yruvic ap gl utam c, benzoic, anthranilic,
WVHP%Q%%%hg z%ﬁlphenylacetic, nandelic, enboni c

( panoi &', Afendasesdh iR éhdeﬁ@ﬁis@ﬁﬁ@lﬂrfiﬁm when the N is

benzenesulfonlc pant ot heni

t bPrjadde éwetaﬁaﬁegmne@mras biza Hoelekyed prchesingledend or is NR

Cycli%l'eﬁrg Y rO@j 4 %Qﬁﬂ*lfm&tielg Ir\II 1(s: bonc?ed to. t\é'o adjacent ring atoms
O-bbl)t‘db @mgtnhquds;cprosﬂled d;alt ne mogathantoae pfAémi and A%is C and

| act uroni ¢ acjd. ,Ex har maceuti ca

atlspBne bk Atk on g Y Prﬁafrdcfgéhatfoar def e A"
pgﬁg@lwsr@r es and tetrafl uoroborates.

L' and L? are each independently a bond; (CHR"), wherein R'is H or (C;-
Ce)alkyl and n is 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR', OC(O)N(R"),,
CN, CF3, OCF;, CHF;, NO,, R, O, S, C(0), S(O), methylenedioxy,
ethylenedioxy, N(R"),, N(R"Y\CH,CH,0OR/, SR', SOR', SO,R’, SO;N(R"),, SO;R,
C(O)R', C(O)C(O)R', C(O)CH,C(O)R', C(S)R', C(O)OR', OC(O)R', OC(O)OR/,
C(ON(R)2, OC(O)N(R")2, C(S)N(R ")z, (CH2)02NHC(O)R', (CH2)0.2N(R')2,
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15Sui t abl e pharmaceutically acceptabl e base addition
salts of conpounds of the invention include, for

wex@oapbes29 netal lic salts including al kali netaPCT/US2009/003014

10

15

20

25

30

al kaline earth metal and transition netal salts such

ASCHBENERANRf; NGINRYDOIRIRERINR)O)BRS] um _sodi um

and zinc rmaceutical ly acceptabl e base

adﬂIRt)NéR} JSAN(B)aN(B' )Sﬁ’cRuBléRﬁ@zMFc)z,slﬁ(R KCEHEOR Sf r om

SRR RN DeRO B R AR BX QAT R0 NI Rs:

d N TR TR N@ORE)thj(eNmN@mw e(oma@mm'n@f C(—NOR )R',
(N— nmet hyl gl ucam ne) and procai ne. Exanpl es of

phderfie 84 | eraupy tagethes et Bmmer 1Rg; evhemin & mnégqepéemly at
' %géhu(gc%u %:15&' l}%é%n az g@%ﬁ(gg%g ﬁtlyg aglzhetélog%?

pharmaceut1 ca not éral Iy
u&efehdarﬁswh@éih aayalkys, cysloalkys al’)tlshdm‘yscj&ﬂ!yluﬁ‘élfetdroarfllas
exanpl e as_ internedi ates in 25 the synthesis aof

FSrbaiiteed Wi ot i svhergp twg Kygraups Fpaeﬂ@r WIth & pifrpgesy atem or
by, it Cfﬁl&)é%leht' xﬁﬁB%éhnatom d whlch ttggyszﬁ'e $hdei %Xo%e?heélform a

prepared by conventional neans fromthe corres
C(Qﬁp(ﬂg)hdteamyoiyﬂ ulgtitwed-withnik 3J;| opbipnal bafurtheggonfising 1-3
ex t he appropri.a acid or base with
C RaR HelRoRaPn SUEek B sfbup B siAg T O, ., S(0) and
B,f maceutically acceptable salts" refers to nontoxic
|norgan|c or 30organic acid and/or base addition
sal t s, Ridea nfamo- ex diyckic cydlealkyl, arlyl, he®aoaycksd asdietesparyl;

| v asyeRy Sl ke g L iR PR B

C‘hﬁﬁ%ﬂi’dlyl theRida¥¥IScah e FusedPGded] Sin'd sfpho\/&@hﬁguratlon with
nol ecul' es. The conposition can include water in

St08F €h Wﬁ%@ddétlwbﬁﬁl% kyl, arylydistereayclyl hstasparyl angs, apy of
d 'vnxgg &he Rbn gelhe %?Ayeﬁs owﬁ&ggyah% & gem SR ggﬁﬁgmed,

t he rmis use ers to
f @f ayonatie, andaanymfp;dunldlsmubmued vatl Q:HSIJOH while it may
be hydra;t as .the termis . used

d t
herei nK %Cy‘%fﬁ@g ij§|h§ eéor‘g’cﬁil’l o heferoasyls MUEESN @R ept
t Q%lo@lk§9 |a¥ﬁ rﬁetéﬂ)@_@l It Meté’i@ﬁ@[ 1sr1ﬁ@ép@ﬁ&’éltltyhﬁoﬂ@to? pluri-

Fof exanpl e, methanol or ethanol can form an
ahb&ﬁwb‘émfh J, me- Halkah (6g&eralksayk (Gi-Chiabuyeyl, €Cor

1S Use d.h
" RARRE, BTBO LRSS SERITES ot
S QletérdYBIYI(T 3 alk\ye nikyl(@PCh)alkiyt, hﬁ&)’oabﬂ(@ pby)an@q ORSwherein
not, a solvate as the termig used herein,
R’ comprises H or (C;- C(,)alkyl or NR", wherein each R* independently
comprises H or (C;-Cg¢)alkyl or where two R* groups together with a nitrogen
atom to which they are bonded form a (C;3-Cg)heterocyclyl which optionally
further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,
S(O) and S(O),; or R* is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;
wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R’
R®, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;
and

provided that (1), (i1), (ii1) or (iv) applies:
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10A "prodrug" as is well known in the art is a
substance that can be adm nistered to a patient where

WO b@9asises ance i s converted in vivo by the actPonusfo09/003014
bi ochem cals within the patients body, such as
enzynes;) if' s Bdia &qcma,,raha RTBCLHICHVER] rin@oREY SAifch is
Exanmpl es of prodrugs include esters of carboxylic acid
g pptxmlly\mbsmut@énw Ay avisirg thedigyelie Megmmetwss any one of a-i
esterases _as are t he. bl 09 re of humans
a (aa-d(lXHgl w I'ﬁlﬁ;aq vgavy Pge m'a]ca?eg 8&)0%3% g &ia e%{n f eat ur es
or aspects of the invention are descrlbed |n terns of

Mar kush groups, tr1 e skilled in the art wll

recogn ze t the nyentj oy i'y al so reby descri bed
in ter | dua% gr supgroup of
nmenbers o grou or ex e, If Xis
descri bed 20 seI Cted fromthe gro consi sting of
brom ne, chd-orine, an@ i odi ne.jicl ai s akier X bei ng

brom ne and clains for X being brom ne and chlorine
are fully descri re ver Nwhere ?-. ures or
aspects [ % 7deScr i i ¥ terms of
Skl||e —T\n the g wi ||

recogni ze ention al so t\hef eby descri bed
in terns of any conbination of individual nenbers or
25 subgroupsy of mentevis of Maalitush grawiis. Thus, for
exanple, if X is described as selected fromthe group

consi stgn brog1' chl and iodine, and Y is
descri bed sel ett rom >—gr oup consi sting of
met hyl, et’hyly and Qropyl, for X being brom ne

and Y bein thyl are fully described. In various
enbodi ment s, ; t he conpgund or sgkj of conpounds, either
per 30 se or as are used in pra tlce of _enbodi nents of

the i nventi A\can be/a y of the
conbi nat nd/ -co I ad ons of e vari ous
enbodi nment ¢ ci ted @\ So0s appl y to any
of the di stdbed cat ri es or—€nbodi ne wher ei n any

one or noreaf the ohkar abova-xiki scl osed-x&rrbodi ment s
or species may be excluded from such categories or
enbodi nents. More specifically, the inventive conmpound
can be any of the specific 5 exanples shomn bel ow as

exenplary conpounds of the inwgention.

di i nventi rovi de
forgu I) Zr ar maceu IIy ac
prodrkg tauto st er eoi hydr, t
t her eof 10A3

a-xvi a-xvii a-xviii a-xix
2
AN %—Q EQ
P N.
N N_~ NYN N/
. . N
a-xxi a-xxii a-xxiii a-xxiv a-xxv
bt}
‘ 8
a-xxvi a-xxvii a-xxviii
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(1) wherein a dashed line signifies that a
singl e bond or a double bond can be present, 15

w@e@vilsisad t hat t here are two doubl e bonds and par/@82009/003014

10

15

singl e bonds in the ring conprising Al, A2, and A3,
Al, AZRr@ﬁkﬂedAﬁatQﬂ% RTJeARAdEN] or d-2ixGhL s B6nd 6r N

when the N is bonded to two adjacent ring atons by a
dfeldRan bond and a singl e bond or |s NR wherein Ris H

or (C a when,t.h ags it
ring al(1 113 é?fﬁb arf’\%"h 1P§e§qe8d%gf¥ S5 ogcgﬂ@“ ﬁ ﬁcae(p
Wﬁ{eﬁltiehﬁlrhdﬁé”rea@f rifd mofely oﬁﬁ‘k&haﬁ? sthtﬁiltaﬂ avithGRB J htw}ieeéiﬁtll is
one of Al, A2, and A3 is or Er ovi ded t hat onl #(R')
2

oR JFFAEL BroF, GNg OfG:1- Cs)aUCOXy, 0< i- @%ﬁ%@pllﬁ%y@nﬁ'éywé

| s
(CHHERRERER e erBARa etk il B isiny e B B o b-xii
s elherdired wiav g itint hreli gitesuppdnnsiastactigernf 25t hi ophenyl ,
phenyl, furanyl, or benzot hi ophenyl and wherein such

heteroaryl is substituted with 0-3 J; J

I ndependent |y, at each occugrence is F, v, Br, |, OR,
OC(0) N(RI) CN, CF3 , CHF2, KR ,.0, Sy C(0),
S(0). yPenedi oxy% hN enedlé NKR) 2% /N

N(R ) , SR ,"SOR={ SC2R, R)2, R, 30

C(0O)R, C(0)E0)R, C(0) OR , C(SR' C(0) OR
OC(0)R, &lo)OR, (R )2, CX:(B-):N(JR')Z, b-iv
C(SYN(R )2, (CH2)O- 2NHC(O)R' (CH2) 0- 2NgR) 2, ©

(CH2) 0- 2N(RLN(R) 2, N(R) C(O)R ‘31\1(?@“ 0) OR
, N(Rﬂ)gk_@m(w) OZR’ é 02 @
N(R ) C( D) N(R') 0) , N(R')N R')_N(R'

N(R ) C(0 2, N(R N(R )2, N(COR ,
Né()?'))C(R'?MC(BQ\II-DN((R)Z?%(C\?))(I\I(O)?)R'(b‘b'f‘ C(=NOR-YiR , 5

wherein two J groups together can forma ring; vvherein
R is independently at

O O O

b-ix b-x b-xi
N— N
% 7N % 7 N\
_ )
b-xii b-xiii

(iii) L'is a bond or (CHR"),, and L% is a heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:

OCF
é\LS\}/)CF:, \E 3
Re
c-i c-ii

or
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each occurrence hydrogen or an al kyl, cycl oal kyl,

aryl, heterocyclyl, or heteroaryl wherein any alkyl,
wa@ywbasiskyl , aryl, heterocyclyl or heteroaryl PET/US2009/003014

substituted with 0-3 J; or wherein two R groups

t oget hefy) Vi 'tifla Bofd bf (tg—mt) a4 rfAN*Q8 a WbiAdort (GRS &%%*enyl

nitrogen atons to are bonded can toget her

f onbstignted aB-0c8 rande o'cwldi yaIe slsperident e eelogtechfromahgnyl or
onal.ly furthe addi tion het er,0

o PeiRE) e SO TR SPRR P Hindon oPPichy RO 1o PRRYIOR tha it

S @B@hcﬁﬁﬂ)lis and R® areBoth shedylyBRARAE skbstiieéd With at least

cycl oal , heterocyclé_ or heteroaryl; each o

k
5 whmenf ﬂ{ry%bﬂj@lkyk't{% % alkyleOB' H-alghePRBI, 19t iy dialkyl and Rg is
c§cb§ﬁh§¥&nhqﬁka%géﬁgterocyclyI or heteroaryl can be
Se J : I'n"’a spiro configuration with one
Olprovided, &ﬁlldwhbﬁ) ig), (i61y,r @) kippliesathyd the bempowalefl fptmula (1) is
het er oar rlngs any of which can be nonocyclic,
bingyens t b followingicl i ¢, saturated, partially
unsaturated, or aromati and any of which is
substlt M 0-5J |s cycl oal kyl, aryl,
heterocycl?%?tix het er , wherein any 20cycl oal kyl ,
arylgggfL‘ oc or he/ voaryl i's independently
nono pl uri - substltut ' , (CA-¢Co6)alkyl,
(Re al kenyl , (C2-C6)al k¥nYI ly” C6) hal oal kyl ,
hydroxyl hal o, (G -C6) hal oal koxy,
IkyI(Cl Co6) al kyl, heterocyclyl (C 1-C6) al kyl,
- C6) al kyl , heteroaryI(CI C6) al kyl , OR3 wherein
co ises Hor (C - IkyI or NR42 wherein each R4
|nde naent 25 conprises H or (Cl-C6)alkyl or where
t wo 4or to ether wt é"\nlegatomto whi ch
they are b.-'eoOfo ma (C3-18) he ocyclyl which
optionally further conprises 1 3 heteroatons sel ected
fron1the group consisti of N, 0, S, S(0) and $(0) 2;
4 is optlonally sulkst /tut ed cycl oal kyl , optionally
st tuted;aryl opti ona substi tuted heterocyclyl,

al | ub tituted heter yl ; 30wherei n any
al kyl , ‘al\ a| kynyl Napoa al koxy,
hanaI dxy, cycloalkyl ylIQ heterocyclyl, or

het eroaryi can e further substltupéd with J; and
provided that (i), (ii), (iii) or (iv) applies:

10

P CF3 H2N S\
O/ AN
o OEt OEt
N -0
L OEt N
N N | OEt
= N™X N
\ _

N/N

o OEt W/ \
'\f ,}-@oa
T XN
N
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(i) LI is bond or (CHR )" and R5 is a bicyclic ring
noi ety which is optionally substituted with 0-5 J
wok@wastske bicyclic ring noiety i s any one of BET/UBIN09/003014

a-xxviii wherein a wavy line indicates a point of
attachnent: doi@-iia-iii@gaVv g apa-via-viia-v iii
a-xiia-ntQi a-pa- xv I, ]
I N \
@/LN [j )
N~ OMe
N-Q
I, /S
N O N-O
Iy

s

N~ N~
O-N \
\!
~ N—
O~
[/
saacalle
N._~ CF3
FsC F3C
Sz N
N7 o N7
= =N
|
N
5 H HN-7

In various embodiments of a compound of the invention, L* is bond.
In various embodiments of a compound of the invention, A' and AlareN
and A%is O.
10 In various embodiments of a compound of the invehtion, A’and A’ are N
and A' is O, or A' and A are N and A’isO.
In various embodiments of a compound of the invention, A' and AlareN
and A® is NR.
In various embodiments of a compound of the invention, AlisC,A%isN
15 and A’isO.
In various embodiments of a compound of the invention, A' is O, A%isN

and A’ is C.

43



a- Xxvi a-xxvii a-xxviii 40 provi ded that when
R5 is either a-xvii or a-xix that L2 is bond or

wQ aR1¥1529 (ii) L1 and L2 are each i ndependent PgT/aiStnoan3o14

10

15

or (CHR)"; R5 is a 6- nenbered heteroaryl ring noiety

opt i ongh hiriGusRsitddithests W & eorqé;i&mhlof thOBRBhtibn) L' afd L2 are
SR, CF3, d, Br, F, CN,_ 0O( -C%B)aﬁ%;oxg, )
0 eash indyrapdem b kboayd o[ GHR),, @rd Riner Rvher both, edreprises a

ORI 5k B8 Rt BRI o Bl
atplyeamyesi d pyridinyl N-oxide, pyrazinyl, pyrrolyl, imidazolyl,
benzimidazolyl, thiophenyl, benzothiophenyl, furyl, benzofuryl, indolyl,
indolinyl, piperidinyl, quinolyl, or isoquinolyl; wherein any heteroaryl is
substituted with 0-5 J. More specifically, any heteroaryl can be substituted with
0-SR', F, Cl, Br, I, OR', CF3, OCF3, CHF;, or SO;N(R"),.
In various embodiments of a compound of the invention, L' and L? are
each independently a bond or (CHR"),, and R or R®, or both, comprises a
bicyclic carbocyclic ring, wherein the bicyclic carbocyclic ring is substituted
with 0-5 J. More specifically, any bicyclic carbocyclic ring can be substituted
with 0-5 R', F, Cl, Br, I, OR', CF3, OCF3;, CHF,, or SO,N(R");.
For example, L' can be bond and R’ be a bicyclic ring moiety which is
substituted with 0-5 J where the bicyclic ring moiety is any one of a-i to a-xxviii,

wherein a wavy line indicates a point of attachment:
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b-vb-vib-viib-viii Nef'l\) ¢ ""NtC -/ b-ixb-xb-xi NN
b- xii (iii) L1 is a bond or (CHR )", and L2

WO 300a/1hiseer oaryl substituted with 0-3 J wher ei PCT/082009/003014
heteroaryl is c-i or c-iti wherein a wavy |ine

i ndi cat es poi r%t N;attacﬂ@ CFS /a R6R6

| %f“_\ z/“\ =
a-v a-{/i a-vii a-viii
: : ;
N .
N N
a-ix a-x a-xi

a-xii a-xiii a-xiv a-xv
T, ", )
N E N;/E N N_~ oz
a-xvi a-xvii a-xviii a-xix a-xx
N\
oG O Y R
N N__ N__N N -2 N N__N
M " T
a-xxi a-xxii a-xxiii a-xxiv a-xxv
“
‘ 8
a-xXxvi a-xxvii a-xxviii .

b

wherein any of the bicyclic ring moieties is substituted with 0-5 J.
For example, L' and L% cab each be a bond; and R® can be a 6-membered
heteroaryl ring moiety substituted with 0-3 occurrences of J'; wherein J' is

selected from the group consisting of OR', CF;, Cl, Br, F, CN, O(C,-C¢)alkoxy,
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or (iv) Li is a bond or (CHR)" and L2 is a
bond or (CHR ),, or a phenyl substituted with 0-5 J;

wapaomRs1sand R6 are i ndependently sel ected fronp@hesnn/ 003014

10

15

or heteroaryl each optionally substituted with 0-5
OeRE[-CERGERaRbx Y, al B/ ONTESdatdWherkin the opormllpQEEktRREd BS
a% L%G jz}?e bot)ﬁgr?hlg]ylf ?hersy RS is subgtitutp_gd with at
| ewmbegasihetarparyl Hhg micty of R° HRY ong of htikg b-xiik |

4-al kyl -OR , or 2,3-djalkyl and R§ is substituted with
at least 4-OR; yded, that en (ii), _(iii), or

(ié Japylies, t corrpé 0 fo%m@l) i s not
e 5 I ari ods odi nent s of

0 the foll
a conmpound of the in ion, L2 Ih various enbodi nents
of akeionpound of H-fhes i nventi opjj Al is O bkim vari ous

enbodi nents of a conpound of the igventi en, A2 is 0,

or Al and A2 are N and A3 is 0. | ®Q/ari od® enbodi nent s
of %Wound %L@,‘j_@venti ?n,@ is ?\B{“}
b-v b-vi b-vii b-viii

b-ix b-x b-xi
% 2R % /N —\>
DI
b-xii b-xiii

wherein each of the 6-membered heteroaryl ring moieties is substituted
with 0-3 J'.
In various embodiments of a compound of the invention, L' can be a

bond, and L? can be c-i or c-ii, wherein a wavy line indicates a point of

attachment:
gf’“" N
/
X X
R6 RG
c-i c-ii

wherein c-i and c-ii are further substituted with 0-2 J.

In various embodiments of a compound of the invention, L' can be a
bond and L? can be a bond or a phenyl substituted with 0-5 J; and R’ and R® can
independently be selected from phenyl or heteroaryl each substituted with 0-5 J;
provided that if L? is a bond and R® and R® are both phenyl, then R is
substituted with at least one of 4-CN, 3-alkyl-N(R'),, 3-alkyl-OR', 4-alkyl-OR/,
or 2,3-dialkyl, and R® is substituted with at least 4-OR".

For example, the optionally substituted bicyclic ring moiety can be any

one of a-i to a-viii.
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In various enbodi nents of a conpound of the invention,
Al is O In various enbodi nents of a conpound of the

wo nwensisen, Al is C I n vari ous enbodi PENUS2009/003014

10

15

20

a conmpound of the invention, Li and L2 are each
i ndependently a bond or (CHR )", and RS or R6, or
bot h, conprlses a heteroaryl ring. For exanple, at
igm of R5 on R6 can be a
' i, Byrazinyl, pyrrolyl,
enyl ,
furyl ,Ngenzof ury i ndol yl ,

i ndol ipyl, pipeggdinyl, gyinolyl  ;pr |squ|nonI
wherein any heteroaryl is substituted with 0-5 J. Mre

heter Q! an substituted with
2214 CHF2, or
' n ya |ou dlneazg?éz a conpound of the
[ & L2 ar each ependently a bond

RS or ,_or both, conprises a

bi cycIaL‘p car bocy@l i ¢ ri ng,wher eldnv.;,he bi cyclic
carbocyclic ring is substituted with 0-5 J. Mre
spduirdin ey bfthedngychic cipgimaetiesipabpitutesl with§-hn be
substit ted Wit h w1 O r, 1. . OR 3 ,
G2, b SeRple 'y Sompaipia g thicinueiop ca KAk s SR e
bqhﬁhahgmﬁhmgdmhmg)gggety which is 15substituted with
0-5 J where the bicyclic rin noi ety is any one of a-
to a-xxviii, wherein a wa I ne indicates a point of
attachnent: WD 2009/ 15152 P EJSZOOQ/ 003014

I-B.

For example, a compound of the invention can have the formula I-C

further substituted with 0-5 J:

I-C.

For example, a compound of the invention can have the formula I-D and
further be substituted with 0-5 J, and wherein R’ and R® each independently are
H, OR', OC(O)N(R")2, N(R')N(R");, N(R")CH,CH,OR', CN, CHF;, CF3, OCF3,
NO,, R', =0, =S, C(0), S(0), N(R");, SR', SOR', SO;R', SO;N(R"),, SO;R’, or
C(O)R}, or R’ and R® together are =O, =NR’, or =N(R")CH,CH,OR".
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a-ia-iila-iiia-iv a-va-via-viia-v iii
a-xiia-xiiia-xiva-xv a- XXVi  a- XXVi i
WO 2009/151529 PCT/US2009/003014

R
7R8

For example, a compound of the invention can have a formula I-F

5
N~
y o
N/
Rg X
I-F
10 wherein R’ and R® are each independently selected from H, OR", N(R"),,

and SR", wherein R" is hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or
heteroaryl, wherein any such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is
substituted with 0-3 J; X is F, Cl, Br, I, CHF,, CN, CF3, NO,, or OR"; Y is
hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
15  such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is substituted with 0-3 J.

In various embodiments of a compound of the invention can be any of:
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a-xxviii . , 5Swherein any of the bicyclic ring

noi eties is substituted with 0-5 J. For exanple, L1
wap@oliZiseab each be a bond; and R5 can be a 6-PeTs2002003014

heteroaryl ring noiety substituted with 0-3

occurrences of J1; wherein J1 is selected fromthe

group consisting of OR, CF3, d, Br, F, CN
0 tal kyl, N(R1)2;

(Cl - Y8l koxy,  O(CIREEs) cycl oal k
and @ pEN t he op il y substi eel 6- nenberead
hetggoaryl ring rety of RS ig_@ny one of b-f @

' & NN

N ) b-ixb-xb-xi Y

b- RN : b- vb-ng B- viib-viii Na
? | N_N
J<,or-| N é:\?

OH HN
o}
215 216 217 227
\ OJ OEt
o OEt Ot
0
=\ O
N NN
INH Q/NEtz 9
HO 236 243 250 Q"'OH
N-O N-O
1 ' N‘O
P 7 ’ >
CF CF.
HO ’ HO : HO CN
259 260 261
- N-O
f;l 9 " N-Q
N VS N OJ\ L
CN HO~ CFs CF
HO H HO_™N 3
262 263 H 264
N9 N-Q NQ
apeie 0 o e
CN
HO_™~N CN NO, HO_~N
H 265 HO 266 H 267
5
or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,
or prodrug thereof.
In various embodiments of a compound of the invention, the bicyclic ring
moiety can be any one of a-ix to a-xv:
10
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b-xiib-xiii , wherein each of the 6-nenbered
heteroaryl ring noieties is substituted 5with 0-3 J1l
Wwo zowasisous enbodi ments of a conpound of the i POBIB2009003014
L1 can be a bond, and L2 can be c-i or c-u, wherein a
i n, of attachnent: 1 S,
ii 10wherein c-i and c-i
h 0-2 J. In various
compoung_of the invention, L1 can be
a bond and L2 can be a bond or a phenyl substituted
with 895 J; and™R5 and R8™an i ndependently be
sel.ected from nyl eroarylysach substituted

0]

(7))

QD
A

wi th @ J; vi Ved LZ7§_aNbond and R5 and
R6 "ar g=Wot h phemy , the IS 15¢ tituted wi th at

| east of 4 3-al N(R ) 2N_F- al kyl -

4-al kyl -OR , or 3- dlalk and 3? S substltuted
with éfx"l east AR . For exanpl e, the optionally
substituted blcycllc ri noi ety can be any one of a-
to:ri-w ii. § "@

a-xxvi a-xxvii a-xxviii

wherein any of the bicyclic ring moieties can be substituted with 0-5 J.
More specifically, in various embodiments of a compound of the

5  invention, the compound can be any of:

OEt o) 0
/S /S
o Oren T
\ /
N O 0 o
N= NN NN
\_/
B 20 )
-

208 219 211
212
or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,
or prodrug thereof.

10 In various embodiments of a compound of the invention, the optionally

substituted bicyclic ring moiety can be any one of a-xvi to a-xxv:
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a-ia- iia-iiia- iv a-va-via-viia-viii wherein any of

the bicyclic ring noieties is substituted with 0-5 J.
wo-e009a5Eepl e, a conpound of the invention can PewES1008003014

formula |1-B 5further substituted with 0-5 J: 1-B.

For exanple, a conpound of the invention can have the

fornula I-C 10further substityted with@:5 J: 15Kkgr

exanpl ac d of the vention
R

rther bstltut ith O- and
wher ei/n \R7 and 3\ each |nd P ndent are H OR/
7y 2 N(ﬁ!l (R )2,

CF3, QGEB. NC2 =0, = nxvﬁ(o) SGQ:)x N(RL) 2,258R
SOR , "SCPR | som(vvz sos or C(0)1U, or R7 and R8

ar are;@n@ound |n\%€@ can? D
-F N _~ \r

a-xxi a-xxii a-xxul a-xxiv a-xxv

wherein any of the bicyclic ring moieties is substituted with 0-5 J.
In various embodiments of a compound of the invention, the compound

can be any of:
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| -F 10wherein R7 and R8 are each independently

selected fromH OR', N(R')2, and SR', wherein R' is
why@wagesm or an al kyl, cycl oal kyl, aryl, heterpcytb30n9/003014

or heteroaryl, wherein any such al kyl, cycl oal kyl,

aryl, heterocyclyl or heteroaryl is substituted yth

0-3 J; Xis F, , Br, 1, CHF2, CN, CF3 NO2, ()O
Yis hydmawe \hn aIkyI cychmﬁl "aryl <a
0 Q d"leter oar oy 15such IkyN/,QN

aryl ,) hetero or hetepoaryl is
subgtituted with 0-3 J. I% varlous embodi nents of a
conmpound of the invention can be any of: 5 or any
pharmaceld®i cal | y acceptabl e s&#t, tautomner, 23 NN
stereoi soner, solvate, hydrate, or prodrug thereof. K:>
I n various enbodi nents of a conpound of the invention,
thizbicycllc ring noiety can be any one of a-ix to

WO 2009/151529PCT/U82009/603014

5' i— / % —
.0 .0
Q N N
N_N , L 0 nﬁ%—< &—o

HN HN

= — H
N "lOH N\/\ Ve
HN-Z N’\,N7 N
224 237 238
( -
N-C 2 o) °
- /_
IN/ O f\f 4 (0] N-Q >
N ! )‘\Q\O
N
HN H Y q{;:TJ\ o
239 240 253
N-Q )
() o
N
o/
/\/\N
HO
258

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,
or prodrug thereof.

5 In various embodiments of a compound of the invention, the optionally
substituted 6-membered heteroaryl ring moiety of R’ can be any one of b-i to b-

V.
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a-ix a-xiia-xiiia-xiva-xv

WO 2009/151529

PCT/US2009/003014
N

% 7\
b-v

wherein any of the 6-membered heteroaryl ring moieties is substituted with 0-3

J]

5 In various embodiments of a compound of the invention, the compound

can be any of:

OEt OFEt
N0 o >4C3% NQ
N\ ll\i Et 6/‘\ B N
=
# 32 38
CF
NO OMe NO, 3 No/ : /
NN C ,@/‘\N Z N
N__- = N~
39 49 51
NO — NQ vl
AN 0 AN ~~"N NN
N HO N N-~# N
52 57
53
OFEt
-O/>—©0Et oN_~ oN _~N oN )=
~¢N Eto@/‘\w \_¢ tOO/LN \_/ Fac:g%w N
N 58 66 67 68
‘N
oN =N ORN_/~N
oN “N OoN )= Y MeO = \ 7
FSCJO/LfNF@ Meo)O%fN N N Ly ‘e,
-1 72 74 75
Cl N~ CF,
76 CF3 84 104
5 {
NG _~C NG NG~
N~ CF3 N~ N~ o)
106 112 113 <
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a- XXvi a-xxvii a-xxviii wherein any of the bicyclic
ring noieties can be substituted with 0-5 J.

wavkooe/1sexi fically, in various enbodi nents of BCT/US2009/003014
conpound of the 5 invention, the conmpound can be any

of : 212 ,\m) pharmaceutical |y acceptabl e 5ﬂ| t

t aut ome soner, soI rate, o u
thereofN n vapi ous e of a conp d of the
i nvention, th tionally subst ituted bicyclic ripg

moi ety can be y one of a- X to a-xxv: ~whefeirn any
of the bicyclic ring noieties is substituted with 0-5

J.
-0 Q -Q N-Q F
% ke -0 ¥
o o oo o
N~ N~ Q N~ N~ CN
130 131 132 133

N-Q N, O { NC
~ IN@ ~ |N/ N\ ~ IN/>—Q
N~ CF3 N2 N~ N
161 172 173
NH OFEt
. >—Q NO N-O N-Q
(J/L - ';f‘@"“g N ~ 'N%@oa
z N~ N~
174 175 178 OH 209
OEt g
o}
OEt —_ /© /
O~ o O
NN 0 C Mo VYo
N¢N _N ,N
, S
P = x>
N | N
HNJ<,0H /Oo -N N\ OH NN~ NEt
218 220 225 226
J OEt OFt
~N 0 OEt
o) OEt
O
O~ NN
N N
N7 O N
235 N a1 1 o IN” P
7\ OH N NH 242
N= NC\\\ OH S
HO

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,
or prodrug thereof.
5  More specifically, in various embodiments of a compound of the invention, the

compound can be any of:
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In various enbodi nents of a conpound of the invention,

t he conpound can be any of: or any pharmaceutically
waecwepssdkd e salt, tautomer, stereoi soner, sol vBECEDS2009/003014

hydrate, or prodrug thereof. 5In various enbodi nents

of a compound of, the |nvent|Qp the optionally

substituted 6- B ehed helt ek ?lng moi ety of- QRS- CFs
can be a Of bZi td N -i b-iik-i N
wher ei n anyﬁofwthe 6- me oered getdegar y(Yi noi eti e

is substituted™ith 0-3 J1. 5In various enbodi nesg s of
a conpound of the invention, the conpound can be any
of: or any pparnacehiically acceptagle S@Lt

t aut omer t 0 , sol vate, hyﬁn or prodrug
t her eofN re specical ly, in Itﬁus e i ments of
a conpound of1&he i nvention, th npound n be any

of : 17

0~ oN N
e 4RQgu.S
s N YO Ly N N
FiC N s
183 FiC 188

O~N S,
[:lﬁz?Am\ ~NHz
FsC N N O
189 =N
|
244 N
H
S Z
CF,
\ |
P
N)

O._CF3
249

N

o>

-~

X

Z\
@f&

=N - 256
FsC
or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,
or prodrug thereof.
5 In various embodiments of a compound of the invention, the compound

can be any of:
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or any pharmaceutically acceptable salt, tautoner,

stereoi soner, solvate, hydrate, or prodrug thereof.
wakwousrseous enbodi ments of a conmpound of the PCT/US2009/003014

i nvention, the conmpound can be any of:

0— NO /~® O -0 =N
L2\ NO N|, \ N
N- - N N /
L2\ /N @L
N
ﬁ FsC FiC
FaC 1

3
4
N-O = - =
Lo " >—Q SV ,(';"
F3C F3C
N-O
’\f—O/ o Az N-O
N N
HzNS HZN\S
O’/ \o
14 H,N-$S=0 15 16
0]
NQ =
(- -
r\f—O — /}\QN dN \ -N
o W T s
N S
H2N~ NH2 O’/S\\ / o
-SS ]
0o
20
18 19
Cl
-0
NQ = N =
Iy ’ \ N
Ji:j/LN \ N N
HoN.
HZN‘ F 2 =S Ci
Of,S\\o 0] O
21 22
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WD 2009/ 151529PCT/ US2009/ 003014

WO 2009/151529
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197198199 WD 2009/ 151529PCT/ US2009/ 003014
any pharmaceutically acceptable salt,

or
t aut oner,
wat@vasissoner, solvate, hydrate, or prodrug theece082009/003014
5More specifically, the conmpound can be any of the
fol | ow ng: Cl
. — .0 = .0
N N N
Ci
0 o] o]
h a4 b a5 h 46
O*’QSD . g CF3
N NO N
I 77N\ I -0, C:j
N IN/>_—§\/I\ f\f »
Z
O O N
47 48 49
) N'O@ﬂ B g
|/
/ N S N
[ (0] \ \ HO
\ 2 N N_~# N. A
Z
N 50

N
I (0} —
53 N~

54 N 55
OEt
-0
\
ad W N \N/
N#
56 57 58
-N — -N
\
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WD 2009/ 151529PCT/ US2009/ 003014
156160 or any pharnaceutically acceptable salt,

sol vate, hydrate, or peDUS2099/003014
t he compound can be any

o-N =N
Et0\©/L\N>“@
67

WO a2 0fBRy St er eoi soner,
5More specifically,

ther eof .

ot

o—'\{ —
68
,[\{ \N

oN =N
74

EtO
OEt

80

oH G

69
oN =
72
oN =N
75
0
-0 a
N o
@/\N
N 78

EtO
OEt

81

59

199200201

oN =N

70
oN =
MeWN \ )
N

73
oN =

76

82
oN \
e
EtO ¢
OEt



9394 or any pharmaceutically acceptable salt,
tautoner, stereoisoner, solvate, hydrate, or prodrug
wo b@wasfs29 n vari ous enbodi nents the i nvention PCDVSZIE%003014
a pharmaceuti cal conposition conprising a conpound of
the inventign andQ?r sui tabl e exchi ent. 5ln variousg.y
enbodi msnt%\ i ngention prow des>a phar maceut \N‘
conbi n o conphigsi ng th pound the inveht)on
dxanpl e, the sefn
me i ndi cated for the
treatment 8% multiple sclerosis, 8transplant rejecti &,
or adult respiratory distress syndrone. Z10Various
enbodi nents of thed nvention provide a Gse of a

compound forN‘fl_on of a nedi ( pted for

t r eat ment ' dir der or a nsl C%a_ ?\j\dﬁer ein

acti vapj r inhibition of a @ | Ngosine-1 - phosphate
recept ory subtype0 1 is nedi cakkyA ndi cated, conpri sing
a conmpoundy of f& mul a (11) orna pharnBteutically
acceptabie salt, prodrug, tautoner, stereoisoner,
15hydr at Bec or sol vate thereofy 20wherein a dashed
line signifies that a single bond or a double bond can

be present,

OEt

o)
N-O -

2 o] 0 y 0
N -N — . —
NS o Nu‘)—O—o
N
° SO N @/L\
N N N-#
) o4
N
\

92 93
EtO
N TN N
VA S o N EtO ()/N/),@rsr
‘N
o7

Rey M b

N /T > T\~
o - N ) /\o@\()j@ NS
/ N\ O-N -
O-N Q O‘I\i

98 99 100
N “i’oyJC
O-N N— NN
N~
101 102

60



provided that there are two doubl e bonds and three

single bonds in the ring conprising Al, A2, and A3;
waeR009AZ152and A3 each i ndependently is C or 0 oPCT/B8S1409/003014

when the Nis 25 bonded to two adjacent ring atons by

a doubl e bond and a single bond or is NR wherein R i

H or al kykggvhen t he |s bended to two adj atgnt
ring ato S|ngleb owdedthat no roye
t han ONA| and dnd t hat at ﬁste
of Al, agd 3|s N R:oepro‘?aﬁ3ded t hat dﬁ
of A, A2 and A3 is 0; 30Li and L2 are e@
independently a bond; (CHR)n wherein R i or10{ Cl -
Co6)al kyl and n is{l, 2, or 3; or a heteroaryl selected
fromthe group copsisting of thiophenyl, phenyl,
furanyl, or beg hi ophenyl and erein such

het er oaryl N'§ sastit ut edN\MJt =3,

i ndepery Ny at each IOS F, d ﬂ

OC( 0) N(N CN, CF3, CHF2 N2, R S O(O)
S(0), net hy®nedi oxY, B thyl enedi oxy. N(R1) 2, 112

N(R )CH2CH2OR , SR, SOR, SR, S2N(R )2, S8R,

A0 R, C(O)C(O : C(O)CHZC(O)R C(S)R, C(0)CR
O O)R OC(O) , C(O)N(R) 0)N(R)2, C(S)N(R )2,

(CH2)O 2 (CH2) o- CH2) 0- 2N( @%7/
N(R ) N( 101\ )'*b(o R1, N(m% ,
N(WS N(W OZN(R) N(R) H o1V, * (R C(0)R,
N(R)N(R) R)C(SR N(ﬁ4) (ON(R) 2, 1
N(R’)C(S)N R’)2 N(CCR) , OR )R, C(=NH)N(R ) 2,
C(OONOR )R, or (C(= NCR')R V\,hereln two J groups

t oget her can for ,@ln R is

i ndependent |y at a‘r,@gen or arp- al Ky
cycl oal kylf‘f,’? , , ét er oar Al & NN
any alﬁgl//\ht:y al kyl }_. eterocyclyl ‘

het er daryl 444s 1 BletItutechHhk'l 0-3 J; @ erein two
R groups together with a nitrogen atomdr w thg t wo

adj acent nitrogen atons to which they are bonded can
toget her form a

OEt
WA N
] Br N OEt
121

120

61



(C3-C8) heterocycl yl substituted with 0-3 J; optionally
further conprising 1-3 additional heteroatons sel ected

wo e@ar1515e9 gr oup consisting of 0, N, S, S(0) anecBU8)089/003014
20R5 is a nono- or bicyclic cycloal kyl, aryl,
heterocyclyl, or heteroaryl; each of jphich is OEt

substi ut,@d, EO 5.1, V\:heI‘EN ycI oal kyl ary,',%\@\
het er odychyt dt@t er oarW t, bri dge orN OFt
in a ro con |gurat|on one or nore additi I
cycVoalkyl, aryl, heterocygh het eroaryl ringsyNany

of which canzzbe rmnocycl ic, bicyaghd c or polycyclic, 124
saturated, part | [y unsaturated, 25or aromatic, and

any of which is ubstltuted WILIQ)O5J R6 is Nl-O/

het er oaryl ,

cycl oal kyl . qar t/m_terocycl (i
any cycho , heter Iyl
g@% y nmono- or pl urﬁ;tlt ed with J,
kyl, (C2-C6)al kenyl ,
C6) hal oal kyl , hydroxyl, hal o, (:é? al oal koxy, 127
cycl oal kyl (@5 %) al kyl, 30het er oc¥ yI (Ci-06) alkyl,
aryl (Cl -C6) al kyl , heteroaryl (C-C6)al kyl, OR3 wher ei n
R3 conprises Hpor (C-0C6)al kyl or NR4% vvherel n each R4
i ndependently cenprises H or (Cl-C6)akkyl or where two

R4 groupw-@o0 erwth a nitrogen }_o whi ch the)?f',
are bg N T & (C3-C8)hntero ich optionayT W
funt hér Jconprises 1-3 heter me serected fromt

ar consi g4g ng of N, 0, S (Qg and S(0)2; or R4 i1§o

optionally substituted cycloal kyl, optionally
substituted aryl, optionally substituted heterocyclyl,
or optionally substituted heteroaryl; wherein
any al k)qLo kenyl , al kynyl, hal o&\l kyI al koxy,

R4, cycl oal kyI, ,a erocycI@/ﬁFQ
het gy garyl gan be further s |§| ed th J; Safd’
provi ded th (i), (ii), (i (|v) appl i es:
(i) LI is Eﬁnd or (CHR )n and R5 S a bicyclic ring 455
moi ety which is optionally substltuted W|th05J

where the bicyclic ring noiety is any one of a-i

a-xxviii wherein a wavy line i nm%m nt of
attac%jrr;ﬁt/ @ N

N. .~

134 135

N
O)=o
)L

Qﬁ
Z O
LZ.
2.0

OKEL

o)

::Z
Z\
oJéL

o
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WD 2009/ 151529PCT/ US2009/ 003014 a-ia-iia-iv

a-va-via-viia-viH a-i x a-x
WO 2009/151529 PCT/US2009/003014
N-O OEt N-Q N-O
I, I 4 I,
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CFs CFs
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OEt
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(N/ U N OEt N OEt
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a-xiia-xiiia-xiva-xv

WO 2009/151529
i CN
Iy
>y N
N~ CFy

161

167

173
CF,
1<—O
1 4
N
N
Cam 176
-0
1y
Y N
N~
179 ¢ jf

a-xvii a-xviii

-Q

N
N~

162

NH
2 165

N_O S CF3

168

CF
N-CO. S 3

HN
171

180

o
\ |

64

a- xi X a-xx

PCT/US2009/003014

169
-0 /
N >—<:>—N
\ = N . ’
N~
172
-0
10
\ = N
N~
175
l \NH
N-O
Iy
N~
178



a-xxil a-xxiv a-xxv a- XXVi a-XXVii a-xXxviii
S5provided that when R5 is either a-xvii or a-xix that

wa2om4a515end or (CHR )n ; PCT/US2009/003014
- TG
0 = ON SN
x '\fN/ %N\ B /\0/©/\
N. F3C N Oj
182 183 184
HO

185 186 187
N-O
X \N N J | S N | o 2 - o)
\ S N F3C P ’}l <
FiC
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N-Q a N_? /T
N‘O 7 O N 0
() O/\ C\ N \
_N ( <
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(ii) Li
(CHR ) n;

oR, CF3, d, Bbr,

0(Cl - C6) cyel oal koxy, al kyl,, og-oN\(

6- megher ed hef epqiryl rin ’ @ny one_o RLE d
b- Xi i e¥ei méz wavy ha n ndi cat ey a poi of 0
at t achrfent : B-vb-vib-ViTh-viii L--\\/N "N/ =N (
b-i xb-xb-xi N-NI\1 -N 5b-xiib-xiii
200 201 202
o
o oJ
-0 o)
iy d 0 (N—/ >
0 TS o .
~N 0 NH N-O
< { F,CO
N
H
203 204 205
J OEt
o) N-O OEt o OEt
O\/ [ N' /
N OEt \ N
F3CO@N\ N
-0
N HN-7 N(> \_/
206 207 208
OEt (
OEt ’OYGOEt o)
'\f,o "\ N e
N N OEt o
N~ N\\N
OH N
209 Oﬁ/\’)"'OH 210 OO 211
N
<o o) OEt
~ 3
o} OEt
o 0+
O™ % N« N
NN N_S
X
) Q% L
212 N 214
' H OH OH
213

66

and L2 are each independently a bond or
R5 is a 6- nenbered heteroaryl
wopimwasske y substituted with 0-3 Ji,
F, CN, 0(G -Co6)al koxy,
2 and wherein tR®

ring noiety
wher ei n JPCT/8S2009/003014



(iii) LI is a bond or (CHR )n,

and L2 is a heteroaryl
substituted with 0-3 J wherein the heteroaryl

is c-i

we@ewbasesen a wavy |ine indicates a point of atpPeroaENg/003014

101 S, CFR3L-0,CF3 Il ---,:\---

:\ RBR6 C-iCii or

(iv) LI i%®ea bond or (CH%)" and L2 'S (EEtbOﬂd or OEt
(CHR ). phenyl 1 bstituted w and

and R6 & ecl%ndependen §%e| ect ed fr pﬂenyl or OFt
het erddgyl each opt} S aIIy substit@rled with 0-5 \
occurrgnces of J; r vi ded t hat |f Is a bond a d R5
and e both ph then R5|s tltutedvvl

| east e of 4- CN -NHR' kyI

4- al kyl - , or 2,3-dia OHand R6 is nswbstltut ed WII'NhJ</0H

at least 4-OR; rovi ded,
or (ivy¥applies,

not one of the foll ow n(g:
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5 FSC N -N HN I n various enbodi nents the

i nvention provides a use of a conpound for manufacture
w@booa/1mBed camrent wherein L2 is bond. 10l n vari BOBEUS2009/003014

enbodi nents the invention provides a use of a conpound

for nanufacture of a neglcanent wherein Al and A3 are

N and A2 is 0, or mhgreln A2 and A3 are N and Al is @T oJ

or whekeith Al and A2 N and A3 i 0 In
od| nments thé&#nvention pr9 @- a use of a

vari ous

conpoundYfor manuf acture~gf a nmedi caneny wherein A

and A2 are N and A3 is NRv or wherein N is C A2 N O
is Nang=®m3 is 0, or ein Al is O, ISHP and A8<:§5
is C O various di ments thé Etge i on

provi | ugz

of a conﬁgpnd for manuf re of a N
medi cament whé&Hein LI L2 are each in#lependently g~
bond o0p34(CHR )", and ﬁ(ﬁ‘jorzz,BG, or both, 2onpri ses HO 234
heteroaryl ring. For exanple, at |east one heteroaryl

ring of R5 or R6 can be pyridinyl or a pyridinyl

N-oxi de, pyrazinyl, pyrrolxl i m dazol yl ,

benzi md ol yl, thlophéﬂyb benzothlopheny( furyl, {

benzof & |ndonI [ nyl , plperldlnyl qui nol yI, o)

or isoquhvyiol yl ; Swher ei n y heteroaN%P tituted -
. L |§—©*O

W th 0-545 nore spemflg Iy th r y ca
substitutked With 0-5 R, 9 a , B I, OR, CF%N 3,
CHF2, /oy SO2N(R1) 2. HN_ - H
N= ~BK ) d:>“OH No~N~
N:] \

235 INH 236 237 238

HO
OFEt
(o S
2 O
>—< } o

N\\N NN

X
B P

\/\OH O N

N\

\/\OH N
OH SNH
239 241 242
HO
OEt
3
0= =
N N Sz
_ N"O
=N
NH
ﬂ’NEtz
HO
243 246
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In various enbodi ments the invention provides a use of

a conpound for manufacture of a nedi canent wherein LI
war@oliisay e each i ndependently a bond or (CHR per/uszeds/003014

R5 or R6, or both, conprises a bicyclic carbocyclic

ring, whereyn 10 the_bicyclic carbocycls® ring is OEt

substi tat e th O- 5\?0. ?More speci fd,gal)=y/, any poa
bi cycl i c /&&ar bocyclic T can be subgfiftuted with Q:

R, F, CYBr, I, OR, “¢F3, OCF3, CHEX or SN(R NN

I n vari onsoenbodi ment sythe i nventi on ngt

a conpouad for manuf acptwe of a medi cdifent wher ei @’
is @-,:- R5 is a clic ring hy 15whi ch i ™
substi tTted with 0-5-K where the bityglic ring moiety ()

. . L . . “OH
Is any one of a-i to aHxxviii, whereiH a wavy line
i ndi cat es a4poi nt of aisgachnent: a-p4@-iia-iiia-iv 2s0
a-va-vi a-vii a-ix
N0 ) NG ) 3
HO\/\N/\©/‘\N’>\Q\O H\/@/\N}‘Q\o N =
251 252 253
0
N-O y N'Q_ 0. CF, i e
-/ HN
HN © Q_ >N
=N FaC
FaC 254 255 256
N-Q 5
N-O — " o> IN J\
Iy \ N N O
N 4 N OJ CF3
o HO/\/\ HO
K O\/
257 258 259
l—/ N_o J\ /-
N N 7 P
FHr B 8
CF, CN CN
HO HO HO
260 261 262
N-O
N-O I~ 7
U U 7
P ‘ Z N J\
gwﬂok %*N*Qo« %* O
CN
H 263 H 264 265
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a-xiia-xiiia-xiva-xv

WO 2009/151529
N-
X i
]
N> © O/\
266 SERN
N-
[ AN V
N _ o™
269 o\

a- xXvi

HO

%[I\\l
270

a- xvi i
N
\
0
267 97\

CN

a- xviii

a- xi X

PCT/US2009/003014

N
N\ /0\
[\ N> o~

268 O_\

N\
o)\Q\

CN
HO\/\N 271

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.
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More specifically, the compound can be any of the following:



a- Xx a-XXi a-xxiil a-XXiv a-Xxv a- XXVi a- XxXvi i
WO 2009/151529 PCT/US2009/003014
8 ( )
W Cyo 5 ' % ‘
|4 o] N 7 O-N N N~
P (o] \
EtO EO OEt
N - OEt
<; 77 N 78 80 81
o-N D) OEt (0
> N N-O NE r—
o~ Ao s
0 CF, NC /IEI
82 122 128
( CF,
~N7 NS g N "f'%\@ Ly O O N »—@-oa
N N OEt HO N
N
129 152 Q/NH 176 177
N-O
P a N-O, .
/\/@xN © L O/\ '\’ o/ S
N N o
\N ° o /\/©/L
| G‘ ( HO <°
190 191 192
-0 ;
o o N3 o N r~
!
¢ < e
193 194 195
.0 3 N-O
N e N:? — ,N, W
eUeh Hoal G g
N <O ~N <() <
196 197 198
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5wherein any of the bicyclic ring noieties is
substituted with 0-5 J. In various enbodi nents the

WO pvensisen provi des a use of a conpound for nmaPOf/aS1009/603014
of a nedi canent wherein LI and L2 are each a bond; R5

is a 67 -d/heteroaryl riQg noiety substltuted N-O
Wit h WCCNr pences of Jig is select L J
frogAbe groupoconsi sting ., BrpoFE , 5
O(CICB)aIkoxy( 0(G - C6)cyc|oa|koxy,<alky| N(R) 2; and C
wherein the optionally substituted 6- menber ed 201
heteroaryl ring noiety of R5 is any one of b-i to
b-xiii: 5wherei n each of the 6-nenbered heteroaryl
ring nnletles is substituted with 0-3 .11. Mre Oa
speC| |caIN caﬂ be a bond,yend-l2 be c-i or c- |m, Bt
ﬁb |nd|cgt Ebﬁi?Fof at t achnent
R6C‘PC| i N Qd
203
,N

~

O O\N N o\-NFéN N (=
7 O NN, \NFQN
O CFe 59 60 O 3 61 N
o-N =N . Q

O - 62 O CFs 63 b 117 o

m’ @»w’

F3

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof. |

5 More specifically, the compound can be any of:
G G
-N -N
o o
N
\ o H \ o \
N~ N~
93 94
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wherein c-i andare further substituted with 0-2 J.
10l n various enbodi nents the invention provides a use

wobkow/issapound for nmanufacture of a medi canent P@HhESB09003014

10

15

20

25

30

L1 is a bond and L2 is a bond or is phenyl substituted
Wigh Bnf @&acéﬂﬁa@ a@RptabR ltetalRARPSGEs dners Sd104tE qgfdrate

fromphen or heteroaryl each substituted with 0-5
p oo piaglees ﬁ%flf L2 |s a bond and R5 and R6 are both

ey R0 Bl G L s PR IB
2,c Qgﬁbﬁhkﬁ’ bom@ﬂ@inﬁﬁ cbSpuibof theitrR@ntiéd dhad sdlﬁaﬁztexmplent
In vari ous enbodi nents the optionally

subst i thuvadoys; esykadiments iy inpendiop peavidese phaymaseatien] a- |
h
blcg%'brnahbn comBnyl % eaco\/‘x!lﬂo%nx Io'f khe Jenglogvi ﬁtﬂXa?%) 51 €

¢ rirng subs

| inédadainteis E(Bﬁtﬁdhiﬁmtlﬁe. sebbtﬁi medipatad cus bel m‘edfcally indicated
manuf acture of _a nedi cament can have fornmula_ |-B
f det the freatmsst pt mpplepdlerogs.grapsplant rejecigpn, or adult yegpiratory

vqﬁﬁggéagggﬁggnents t he conpound used for manufacture

f a nedi cament can have fornula |-C further

subst i tWdreds einbbdifaentslof th®invention provide a use of a compound for
preparation of a medicament adapted for treatment of adisorder ora
malcondition wherein activation or inhibition of a sphingosine-1-phosphate
receptor subtype 1 is medically indicated, comprising a compound of formula

(IT) or a pharmaceutically acceptable salt, prodrug, tautomer, stereoisomer,

hydrate, or solvate thereof:

Al =—— A2
!/ \
RG
RS ! \
¢ ) /
L1 \\\ 7 ’ L2
A3
(I

wherein

a dashed line signifies that a single bond or a double bond can be present,
provided that there are two double bonds and three single bonds in the ring
comprising Al A% and A®;

A' A? and A® each independently is C or O or is N when the N is
bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A', A’ and A’is C and
that at least one of A', Az', and A’ is N or NR; provided that only one of Al A2
and A is O;

L' and L? are each independently a bond; (CHR'"), wherein R' is H or (C;-
Ce)alkyl and n is 1, 2, or 3; or a heteroaryl selected from the group consisting of
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wo wovhsrs2substi tuted with 0-5 J,

10

15

20

25

30

I-C In various enbodi nents, the conmpound used

for manufacture of a medi canent can formula |-D and be
wherei n R7 aneCR8S®awhn3014
independently are H OR, OC(O)N(R 2, N(RNV)?2, 15

S g;ﬂg (1 Rflug}lyl gr"%@mzo@'f gph@%d’ &%l{l\}(@&i}; R&eroamyl is

S&thmtﬁwﬂb@)ﬁ,, or R7 and R8 together are =0, =NR,

= 1-D. - ' ,
ehod MR LTSS 't Er bt S QYQNR
e, GRYEOCFY aSHB,, Ny, @1, I€(D), (O, rﬂl@t%fyl%h@chax)R7 and
R8 are each |ndepen ently selected from H,

NEry)edigny MR )., NI HROR sSRY 80880, SQ?MRRMSOzR

A TORR FQIGENE. SORHEIR. L5 LA HELSIoR,
nerenuEy] oaommw CEERY, (OHY, &\IHC(‘X)R'S(eCEizg@NéﬁBL,

Al o T E DR e B GRC (RER e NGRS 1C P et o oar y1

oo AR AR Al M O R b N PR 0. 5

| N(RE)C(@)K N(WNRT)EMR')CKSE)N’,N&‘\)O(GDN@ RYNERFCE@)NEE)0f

2 \(ERAEER RIOR)R', C=ENH)NR'),, COOIN(OR)R', or C(=NOR')R!,
wherein two J groups together can form a ring;. Wwherein R' is independently at
each occurrence hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or
heteroaryl wherein any alkyl, cycloalkyl, aryl, heterocyclyl or heteroary! is
substituted with 0-3 J; or wherein two R' groups together with a nitrogen atom or
with two adjacent nitrogen atoms to which they are bonded can together form a
(C;-Cg)heterocyclyl substituted with 0-3 J; optionally further comprising 1-3
additional heteroatoms selected from the group consisting of O, N, S, S(O) and
S(O)z;

R® is a mono- or bicyclic cycloalkyl, aryl, heterocyclyl, or heteroaryl;
each of which is substituted with 0-5 J, wherein any cycloalkyl, aryl,
heterocyclyl, or heteroaryl can be fused, bridged, or in a spiro configuration with
one or more additional cycloalkyl, aryl, heterocyclyl, heteroaryl rings, any of
which can be monocyclic, bicyclic or polycyclic, saturated, partially unsaturated,
or aromatic, and any of which is substituted with 0-5 J;

R® is cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently mono- or pluri-
substituted with J, (Cy-Cg)alkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C,;-
Ce)haloalkyl, hydroxyl, halo, (C;-C¢)haloalkoxy, cycloalkyl(C,-Cg)alkyl,
heterocyclyl(C,-Ce) alkyl, aryl(C,-Ce)alkyl, heteroaryl(C,-Ce)alkyl, OR’® wherein
R? comprises H or (C;-Cg)alkyl or NR*, wherein each R* independently
comprises H or (C;-Cg)alkyl or where two R* groups together with a nitrogen
atom to which they are bonded form a (C;-Cs)heterocyclyl which optionally

further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,
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manuf acture of a nedi canent wherein the conpound
conprises any of the foll ow ng: WO
wQ0e@9/1161529PCT/ US2009/ 003014 OEt PCT/US2009/003014
S(0) and S(O),; or R*is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;
wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R’
R*, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;
5 and
provided that (i), (ii), (iii) or (iv) applies:
(i) L'is bond or (CHR"), and R® is a bicyclic ring moiety which is
optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i
to a-xxviii wherein a wavy line indicates a point of attachment:

10
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WD 2009/ 151529PCT/ US2009/ 003014

WO 2009/151529

PCT/US2009/003014
' g g
a-i a-ii a-iii a-iv
; % /N_\ { NN
a-v a-vi a-vii a-viii
% : :
N
N N
a-ix a-x a-xi
) g /_N\ N
a-xii a-Xiii a-xiv a-xv
", T T
el
N N ~ N N~ O~
a-xvi a-xvii a-xviii a-xix a-xx
% /_\N % /_\N E‘Q %Q %’Q
N N~ N\rN N.\P=N NT/N
a-xxi a-xxii a-x';l(iii a-xxiv a-xxv
“
B 88
a-Xxvi a-xxvii a-xxviii

provided that when R’ is either a-xvii or a-xix that L* is bond or
(CHR"), ;

(i) L'and L2 are each independently a bond or (CHR"),; R’isa6-

membered heteroaryl ring moiety optionally substituted with 0-3 J ! wherein J' is
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HO 188189190 197198199
WO 2009/151529 PCT/US2009/003014

OR!, CF3, Cl, Br, F, CN, O(C,-Ce)alkoxy, O(C;-Cs)cycloalkoxy, alkyl, or N(R'),
and wherein the 6-membered heteroaryl ring moiety is any one of b-i to b-xiii

wherein a wavy line indicates a point of attachment:

H H H
¢ — % = \
b-i " b-ii J 0 b-iii Y b-iv
Q@
2\ 7 \-3 4 \/ge O\/N@\
% B % _ N0 % . % B
b-v b-vi b-vii b-viii

N
b-ix b-x b-xi
- N
\
% /_\ % ‘<:‘N>
5 b-xii b-xiii

(iii) L'is a bond or (CHR"),, and L?is a heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:
10

§ S, CF § O CF;
o™ I
X X
Rg Rg
c-i c-ii
or
(iv) L'is a bond or (CHR"), and L2is a bond or (CHR"), or a phenyl
15  substituted with 0-5 J; and R’ and R® are independently selected from phenyl or

heteroaryl each optionally substituted with 0-5 occurrences of J; provided that if

L?is a bond and R’ and R® are both phenyl, then R is substituted with at least
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Vari ous enbodi nents of the invention provide a nethod
w@booaasiseat i on, agoni sm inhibition, or antagoPtEHUSINI/E03014

sphi ngosi ne-1 -phosphate receptor 5 subtype 1

CQRROF 31009, TAMVRNHRY3 L zi'll?yltﬁR Qlk BOR! Y@ 3ldikynadR® is

effective amount of acorrpoun ?Iorrru a(II) or a

phab&i@d@@wl@eﬂtﬂgﬂs%@éﬁat abl e salt pr odr ug, tautorrer

d I h
b SO R, PR M e PR

a fe@mbh €) b opabf R BNesHR! |
v VQ/O

N-O

/ y
N

HzN\S\
F1C
Sz
N” 0
O-N \ =
\!
~ N—
® V)~
O '
CF, N
F1C,
S~
N” 0
=N
HN—7

In various embodiments the invention provides a use of a compound for
manufacture of a medicament wherein L? is bond.
10 In various embodiments the invention provides a use of a compound for
manufacture of a medicament wherein A' and A® are N and A? is O, or wherein
A% and A® are N and A' is O, or wherein A' and A% are N and A® is O.
In various embodiments the invention provides a use of a compound for
manufacture of a medicament wherein A' and A% are N and A® is NR, or wherein
15 A'isC, A%isNand A®is 0, or wherein A' is O, A2is N and A’ is C.
In various embodiments the invention provides a use of a compound for

manufacture of a medicament wherein L' and L? are each independently a bond

78



provided that there are two doubl e bonds and three
single bonds in the ring 15conprising A, A2, and A3;

w@\kgooARIs2and A3 each i ndependently is C or 0O oPCT/&S2409/003014

10

15

when the N is bonded to two adjacent ring atons by a
dopptigrhORAd RAGr RS Sdr'lﬂlt}? cBRPHs@a heerDiFyARE CF6r dRahidld;lat
or

G - Qo) al kyl mhen %IIS bonded t0 two adj acent
r lqagt qmdlmrmkmg eff Ihg«lnreR pymdmml ded pmhd\lnyirﬂti
t han on n a l. egst
oRergm st infifzal heiginy el et beRamigtih

O fg pfbeﬁéofun&? mc&ﬂﬁ ﬂ@lollﬁy] Rplperldmyl ,lglind &Zscﬁh (ﬂ?ﬁCh

|ndependently a bond:; wherein
( wlwraarpoyhet@rﬁa%ls @Bitltu@d Volih &5 Jomoze specidicely ythe heteroaryl
sele u nyl_,

P58 SRR g BB, EEIRLEEIOSCRL et oehgn: sy,

het er Odf Yarids eﬂﬁﬁ)dbﬂéﬂti tHeqflvenitibh pfovdded;a use of a com{}ound for
|ndependently at each occurrqnce L,s F, O, Br

omepy ey of enedicamentarigeindyzad Lijape eagh m@pe@enéw)bond

NCRIB AR BER™ Or bl BRI At cliggine, wherein

Ctiey) ﬁ'cyclﬁ(o@bbﬁ@@c)li%‘ ringGé GnistiAGEeD Wirh, 0- 0 SMRre sig(cifj@AllY, any

%( Rl(“RC")‘gF‘C(YGi*}EPS C@ﬁ&ﬁ%‘{l\gsw&te%@%(g Q‘N?Rbf Br, 1, OR, CF;,

SR, N R ONR) ()R
N(R')N?ll ’)C(O) N(RYN(R )CON(R )2, N(11.1)SO02R ,
N( R) SO2Ny®Rigua, emoRIn (tHIB iny enboR Py GidsR yse Nf RcpipRund for

e R o Ry VRGN B i i g yejigyring gpoiety
CrHNPR's stbstindtBd WKGIes M wheke the BIYURS rih aRfidt@fis B e to

aring, wherein R is |ndependentlé at each occurrence
hydeodrvhsreing weavinline ingisatens Ryint obatiachmerti er ocycl yl |
or heteroaryl wherein any al kyl, cycloal kyl, aryl,
heterocyclyl or heteroaryl is substituted with O-3 J;
or wherein two R groups together with a nitrogen atom
or wth two adjacent nitrogen atons to which they are
bonded can together forma 15(C3-C8)heterocyclyl
substituted with 0-3 J; optionally further conprising
1-3 additional heteroatons selected fromthe group
consisting of O, N, S, S(0) and S(0)2; R5is a
nono- or bicyclic cycloal kyl, aryl, heterocyclyl, or
heteroaryl; each of which is substituted with 0-5 J,
wherei n any cycl oal kyl, aryl,
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20het erocyclyl, or heteroaryl can be fused, bridged,
or in a Spiro configuration with one or nore

wadabtisseal cycl oal kyl, aryl, heterocyclyl, heper/vszg$/003014
rings, any of which can be nonocyclic, bicyclic or

pol ycygl i sat partigNy uns ated, or
aronat%- H a I cfr ubs%' uted with 0-5 J;
R6 is cycloal kyl, ycl yl het er oaryl ,
wher ei n an 250yc| yl, het e clyl, or

heteroarylé;s |ndependently nDno- or pl.uri -

substituted with J, & -cs)a®Y, (c2- d%)alkenyl

(C2- C6) al kynYl, (Cl CB)hanaIayI, xyl , halo
(C1- Co) kox cy Ioa% Q- ,

het er oc a - kyl , (C 1- kyl ,

het eroary - Co) al ein nprises H or
(Cl-Co) al or erei n-edch R4 independently 30

conprises H or (Cl-Cg)al kyl o ere tyw;;R4 groups
t oget her with a nltrogen aton%tﬁhmhlch th ey are bonded

forma ( C3-&Q cIyl optionally further
corrprls ed fromthe group
consi sti ng 0 S(O) S(0)2; or R4 is
optional | cycl oaj\\kyl, optionally
substituted aryl, optionally substltuted het erocycl yl,
or optionald¥ substid¥ted hete‘H‘J'aryI wherein any
al kyl, al kepwl , a Ky , l o X

hal oal kaxy 3, —Ly Ioa% L_ ryI et ¢rocyclyl, or
het er oar I be fu er sub ut ed J; and
provided t (i), (i (iv) lies: 5(i)

LI is bond or..(CHR )n and R5 | bi cycl ring noiety
which is opﬂ‘bnally §6l5'st|tute§v\?\nth 0-8 x?{ where the
bicyclic ring noiety is any one of a-i to a-xxvili
wherein a wavy |ine indicates a point of attachnent:

8 8 8 8

Y
a-xvi a-xvii a-xviii a-xix a-xx
2

o FG HY HR V0
N N _~ NN N..Z~N N_N

& " !
a-xxi a-xxii a-xxiii a-xxiv a-xxv

1
‘ 8
a-xxvi a-xxvii a-xxviii

5 wherein any of the bicyclic ring moieties is substituted with 0-5 J.

In various embodiments the invention provides a use of a compound for
manufacture of a medicament wherein L' and L? are each a bond; R’ is a 6-

membered heteroaryl ring moiety substituted with 0-3 occurrences of J ' wherein
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a-va-via-viia-viH a- XxXvii a-xxviii

provi ded that when R5 is either a-xvii or a-xix that
wa2omastsend or (CHR )n 5(ii) L1 and L2 are eacPhCT/US2009/003014

i ndependently a bond or (CHR )n; R5 is a 6- nenbered

hat grserecield ffoinﬂthe@bqt yommlhgnabl}zy csmgbe:l iBmFe(dNy\D’(d?J. 0-3

J1, wherein J1 is

ol apk%xgle)cw%leﬁlkw @}1@11,&8 R(be‘d \ahmn theeptignally 2

angdy MHGES b @%&H@eréa E&@Pﬁfﬁ g)ng%&e&%ﬁs i$ arfsgoﬂéodfq; _Vtol Bxiii:

any one o XITl rern ne 1ndi cates
a poi nt Hof attachnment H 10
N
% 7 N\ % 7 N\ % 7 N\ % 2\
H o}
b-i b-ii J b-iii ¥ b-iv
&
N/ge O\@
N ® N
= — -0 —( ¢
b-v b-vi b-vii b-viii

b-ix b-x b-xi
<5 D
— =N
b-xii b-xiii

5  wherein each of the 6-membered heteroaryl ring moieties is substituted with 0-3
J'. More specifically, L' can be a bond, and L*be c-i or c-ii, wherein a wavy line

indicates a point of attachment:

E\LS)/)C& g ™ o CF3
X \
Re
c-i c-ii
wherein c-i and c-ii are further substituted with 0-2 J.

10 In various embodiments the invention provides a use of a compound for
manufacture of a medicament wherein L' is a bond and L*is a bond or is phenyl
substituted with 0-5 J; and R® and R® are independently selected from phenyl or
heteroaryl each substituted with 0-5 J; provided that if L? is a bond and R® and
R® are both phenyl, then R’ is substituted with at least one of 4-CN, 3-alkyl-

15 N(R'), 3-alkyl-OR!, 4-alkyl-OR!, or 2,3-dialkyl, and R® is substituted with at
least 4-OR'. In various embodiments the optionally substituted bicyclic ring

moiety can be any one of a-i to a-viii.
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N -/-N b-ixb-xb-xi NNN-Nb-xiib-xiii (iii) Cs a bond

or (CHR)n, and L2 is a heteroaryl substituted with
w@239451529 wherein the heteroaryl is c-i or cPCT/US2009/003014

wherein a wavy |ine indicates a point of 15attachnent:

0,C E3-l\/ R6 -1 G0 —Nor (iv) Li is a bond or
( ared{2 s% nd‘or%

substitiut ed wi 0-5"J;3

i nde ently ect ed m phe

L " or a phenyl

R6 are
or
a-i a-ii a-iii a-iv
% % 5\1 \ % / N\ % / \N
a-v a-vi a-vii a-viii

wherein any of the bicyclic ring moieties is substituted with 0-5 J.
In various embodiments, the compound used for manufacture of a

medicament can have formula I-B further substituted with 0-5 J:

N-C.
[ />_ L>
N Rg
5
I-B.
In various embodiments, the compound used for manufacture of a
medicament can have formula I-C further substituted with 0-5 J:
I 7
N

10

|

I-C.
In various embodiments, the compound used for manufacture of a
medicament can formula I-D and be further substituted with 0-5 J, wherein R’
and R® each independently are H, OR', OC(O)N(R"),, N(R")N(R")2,
15 N(R")CH,CH;OR', CN, CHF,, CF3, OCF3, NO,, R, =0, =S, C(O), S(0O), N(R"),,
SR', SOR', SO;R’, SO;N(R");, SO3R’, or C(O)R', or R’ and R® together are =0,
=NR', or =N(R")CH,CH,0R".
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wan@omRsisay e bot h phenyl,

10

15

5het eroaryl each optionally substituted with 0-5
occurrences of J; provided that if L2 is a bond and RS

| east one of 4-CN, 3-alkyl-NHR , 3- alkyl-OrR |,

4-al kyl -OR , or 23d|alkyIN/@nd (S substituted with
at least 4-OR ; yme 2d, that when (ii),
(iit), or (iv) applies at'N he pound of 10f ormul a
(1) is not one of theovvlng I n various
enbodi nents, a nmethod O e invention uses a conpound
wherein L2 is bond. In y&+Vous enbodi nents, a nethod
of the invention uses rompound 5 wherein Al and A3
are Nand A2 is 0, or wherein A2 and A3 are N and Al
is 0, or vvherein Al and A2 deB. Nand A3 is O or

wher e| nd A3 var.i ous
enbod NRAPEORErpRcRBEn o R Fempay BN foreeu et R und
Wheddgdamett HaS a$ornfda I N and A3 is O, or wherein Al is
0, A2 is Nand A3 is C, or 10 wherein Li and L2 are
each independently a bond or (CHR )n, and RS or R6, or
both, conprises a heteroaryl ring. For exanple, at

| east one het er oar yl oN-B5 or R6 can be pyridinyl
or a pyridinyl N oxid préazilnyl . pyrrolyl,

i m dazol yl, benzim daze [ nyl,

benzot hi ophenyl, fgt ) [ rmlol yl,

i ndol i nyl, piperidinyl,” quinolyl, or & soqui noI yl;

wher ei n any heteroaryﬁ can be 15sXibstituted with 0-5
J. More specifically, any hekBroaryl can be
substituted Wlth05R' F, d, Br, I, OR, CF3, OCF3,
CHF2, ovhesgaR R‘n)iz{ are each 1ndepeadenduselentbd dﬁromaHt @R"aN (R")z,

,of  th Lj
3nd SR e RS ERtioaen o 8% s S SRARARE elRoti e
R%te%arﬂowher&@ms@ﬁal@l Jiyedaldys aeA! haenoeldil drilkthroaryl is

wherei n” t he %C|IC car ocycllc ring 20i s substituted

wistibstigutsd SVltthbﬁ exanpf ¢l Bryl, Gfﬁyc@NcCEaMW%Ymg

C%%dﬁ)&i%F ili:ﬂﬁ_(gf %gcl%%gl'\lgﬁ?ﬁterogycl : %r }\%lerroﬁra'lg FRerein any

ebadalkpi) cgcloalkyipadytytheadrod yubyl ionieteioaoyl isisesti@tazionlo 0+8dJ.
vvhereln Li .is bond_ and Fi%ls a. bicyclic rlngf noi ety
whi ch 18 vaugs srphadigenis ¢ @vsntwr\m%weest hesef) @y?emp@und for
r 'rﬁ‘&u@&é‘hﬁ% bf h?né?l‘il}én%?wﬂfereﬂl fhetc?mgoffﬁﬁl édrhpnéé’ﬁ‘ ShPbHhe
vvafvl31/ 25l'ine I ndicates a point ttachment

ollowing:
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a-ia-iia-iiia-iv a-via-viia-v iii
a-xiia-xiiia-xiva-xv , Wherein any of the bicyclic

WO 20vg/1pB5eeti es i s substituted with 0-5 J. 51 n REr/US89/003014
enbodi nents, a nmethod of the invention uses a conpound
wherein Li an® T2 are each a bond; R5 is a 6-nenbered

O 1he ) -0 =N
heteroalNyq: \1— 'rrpletbe N.t ut ed wutmo -0 NQ T
occur S J ; is se d omthe N Z
grou nsi sting of @ , CF3, d, B F, CN,
0( &G Co) al koxy, O€Ll =C6) cycl oal kexy, ™ al kyl , N(W ZFsCand
wherein tthe optional ly spbstituted 6-nmempered 4
heteroaryl ring 10noiety of R5 is any one of b-i to
b-xiil : N — N=
@* d S
o Fic AP
o)
7 8
N—_ ad
\_/ N7 g
N/o\ N IN\ J / I O
{ )xo/\( N-G 0
9 10 1
N= -0
\_/ N
N
N H,N. /©/L
O)\Q\o 0”8“‘0 »
12 oJ
N-Q N3
o Ay /©/\N
N, H,N.
N 20,,&\0
15 16
H,N-$=0
o]
N-Q N-O [\f-O —
WoUN LOUN N AN
HaN. NH H,N 0 HoN
O’/S\\O 2 O/S\\O / O/S\\O
18 19 20
O NO e Cl
Rl oY
H,N. H,N. Cl
oS oK
0o 21 0o 22
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WO 2009/ 151529PCT/ US2009/ 003014 (/' 1\ N b-ib-ii

b-iiib-iv b-vb-vib-viib-viii wherei n each of the
wo20mnbseed heteroaryl ring noieties i s substipor/@d2009/003014
with 0-3 JI, or wherein LI is a bond, and L2 is c-i or
c-H, whereinNd2wavy |ine indicates a point of

at t achyrent =G 30, CF3 r\f—0@ N-O. /=
V/ -
||N/ \ J\N N\ / ||N/ \ N=0
o] 0O 0
/23 7 24 / 25
OHo
N- = .0 =N
L7\ /N Nl / N'O -
N N \_7 7N /N
HO ﬁj‘N -
A 0 o)
26 27 / 28
O =
,\{ p \ N N-O O‘N N—O
N 4 7N I
Cl N N N
H
A 0 0
29 30 31
OEt OFEt
N-O. N-O OEt
Vo OEt ) OEt N-O
7 "N NN ) OEt
N » "O/LN
—_
32 33 34
OEt OEt
N-O HoN N‘O 0 EtO
| OEt 2 1 4 OEt N
AN N | 4 OEt
N _ N__ N/ P
35 36 37
\
o OEt OMe o
. .0 .0 —
195 Ny 1
NN NN N -
N__— N __—
38 : 39 Os 40
o_ ,=N -0 =
NaW L e
N 7\ N .
=N
N O~ N
41 42 43
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1"/, ROR6 CiCili

with 0-5 J; and R5 and R6 are |ndepe
eteroaryl eachﬂ

t if L2 is
bot enyl , s |tuted vt h at
4- 3- aIkyI N(R )2, 3-alkyl- , 4-al kyl Q.

2 3 dPal Kyl 44and R6 is substitut ed45W|th at
I n various enbodi nents,

fron1pheN

then R5 is

5 wherein c-i
substituted with 0-2 J.

andare further

In various enbodi nents,
wa@2omtihisad of the invention uses a conmpound WhePE€i/nS1009/003014
is a bond and L2 is a bond or is phenyl

substi t ut ed

ently sel ected
Tiguted 10 with @55_*<:§_CN
’R5 and R6 N
| ea ne

or

| east 46
the optionally

substltuted bi cyclic ring noiety ca be any one of a-
Piia- jo  aNNa-via-viia-viii CF3

47

ia-iia-

wher & y e bi cycl |j©png?mf\eﬂ\Les is

48

63
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In various enbodi nents, a nethod of the invention uses
a conpound having the fornula I-B further substituted
wowdab/ 181529 J: N- |-L2 NR6 5 |-B, or having the POr/Istoas/003014

| -C further substituted with 0-5 J: 1-C, or having

the for él and further sobstitwted with 0-5 gN  ~n

anofEt >7%?’10 and R8o Sy ndent | ye@ \NFQ
0) N(R )i, N(R) N( , N(R) CH2OR'

CHF2, CF3, &CF3, N2, R, =0, =, C(0), S(O), N(R')ea,
SR, SOR, SO2R , S@N(R‘)Z SQBR‘ or C(0)1V, or R7

and R8 togc?h exare =0, =NR, of \*N(R ) CH2CH2OR . 15_
1- Dpéj@/@r‘ e comgund,_h3 S-&(Thrmul a | Ijl/&f}\Q

oN =
-N -
0™ =N ON = MeO \N\ \ N
FSwN \ / MG%D)QN \ /N
7 72 73
=N oN =N oN
D/L \_/ MGWN \ 7 Ci/@/L\N \
75 76
jo] o) o]
-0 -Q, ‘o -0
N »—Ooﬁ N3 o N
N N N
(o)
~ NH
& L N 78 L 79
N~

EtO EtO O
OEt OEt CF,

80 81 82
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wherein R7 and R8 are each independently selected from
H OR', N(R')2, 5and SR', wherein R' is hydrogen or an

wa@bdoghsiseycl oal kyl, aryl, heterocyclyl, or heteeDEF3009/003014

wherei n any such al kyl, cycloal kyl, aryl, heterocyclyl
or hetero:yyl I s-sdbstituted witdwNO-3 J; X is F, CloyN
)\@ 3, N®, o )\é\s\hydrog NéhCN\
al k I , clNoaltey! aryl , cyclyl, or hetg yl,
g1 n L.any such aci kyl , | oat kyl , aryl het er gy cl yI
or eteréawl i s substituted Wlt{l, 0-3 J. 10In vari og4s
enbodi nents, a nethod of the invention uses a conpound
wherei n the conmpound is any of the follow ng: WO
2009/ 151529PCT/ US2009/ 003014 5648

N-N -0, o
O O o (o
0)\QN N N o)
EtO o N
OEt fo)
)
N
H

89 N 90 91
"

Boc

: :_—
Z. 0
(@]
z=
N\ 7/
-z
Iz 2z
o
)
’/
_Z_
o
\‘

N N
\/\ j 92 93 94
N
\
EtO
N_ /N _N_ /=N
S N e R
NH, -
95 96 97
[o /k/©/k(,\, ~_O
N [T g N\
o: : ¢ N ”"@’\ N /\ojg\(/N NN
/ N\ / O-N / -/
O i
98 99 100
M
N N OFQ N-O OMe
S @ N— ‘N N
O-N / Y N NN
N~z N~ OMe
101 102 103
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2662672680-\ In various enbodi nents, a

nmet hod of the invention uses a conpound wherein the
w@eowasrsad acti vates or agoni zes the sphi ngosi NnBE/US2009/003014

- phosphat e 5receptor subtype 1 to a greater extent

t han the gonpaund activates, on-@g .zg;\another N-Q
subt ypea of  # c<®»‘9@ ne-| - at e 7
exﬂ{rp the oTjer subg sphi ng

gept or —F N o]
si ne- 1\-qh ate

receptor can be subtype 3. In various enbodi nents, the <

sphi ngosi ne-1 -phosphate receptor subtype 1 can be

di sposed Wt hin a |iving mame®! 101 n vari ous

enbodi nents, the invention\provides a nethod of

treatment of a malconditioyin a patient for which

activation, agonism inhkbi p#qQn, or antagoni sm of an

J
0
Si Pl receplor,.s nedical Py dicated(i;pnprising o
con( o 1 receptor oordin 0 a net ofy
t heni etion adni ni st eri Ng:\ hgconpound to N;

patient at a frgquency and for ‘a duration of #¢ ©
sufficient to 15provide a bend cival effect to the
patient. For exanple, selective aktivation or agoni sm
of an SIP2subtype 1 receptor wea h respect to other 205
subtypes of SIP receptor is nedically indicated. Mre

202

specifically, the malcondition can conprise nultiple OEt
scl erosi s, trangplant rejection, ,or adedt respiratorg OFt
di stress syndr O_The inventi'%)n%igg%Egan furthern™,

conrpsi e\ ad ering an 2P ¥f fect-fe -anount of @ N

sedon N_c\@ment to the patYe such as where
second medicanent is adapt ed™Nfor Y Deat ment of
sclerosis, transplant rejection, Or adult respir
di stress s¥hdrone. Conpositiomd”and Conbi nati on 208
Treat nents 25The S1P1 conpounds, thein

pharmaceutically acceptable salts or [ Hrolyzable

esters of the pomsent invention p® <9(§hbi ned with a_°
N~ QO/\
\

N

v

{
B N’ OEt o
N7 NN
OH N
209 Oyo"'OH 210 OO 211
~N_
é; o) OEt
~ !
0 OEt
o \
o) N NZTO N N
N\ —N
I AN
. ; N
212 | 214
' N OH OH
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pharmaceutically acceptable carrier to provide

phar maceuti cal conpositions wuseful for treating the
wor@bagiseal conditions or disorders noted her eP@T/U82009/003014

manmal i an species, and nore preferably, in humans. The

particul a Etarrier enpl d in these p

conposi tmay ggpendi ng up

ftnaceut i cal OFEt
@ the type of Et
orm

adn1n stration deS|re e.g. |ntraver- S,
5topn@ﬁm supposi t _yN or parenter |

preparj ng the conposftions in oral |qU|d dosage for
(e.q. ensi ons, i<\ rs and sol typic
phar tical nedi as wat e ycols oi

al cohol s,%% | avori ng agemts;oHpr eser vat i Nés, colorlngHN

agents ﬂpd the Iike cag be enpl oyed. S|n1larly, when
preparlng oral solid sage forns (e. d1 10powders, 218

tabl ets and capsul es), carriers such as starches,

sugars, d Iuents gran ating gents, Iubricanps?

bi nders o|§Lntegrat|-o ent the i ke cangb

enpl oyé Anot spect n enbodi ment{ o

I nvet-ion prOV|deso onp05|t|o % of -rfe conpounds of N N H
the Ngwention, al ongnor in conbinal'i/dh with anot her N~
P1_45ilnhi bitor or ahother type of peutoe agent D N
ort . As set fofth herein, conp of the

i nvénti on i ncl ufa’s ereoi sonmers, tautorers, solvates,
hydrates, salts ncludi ng pharnaceutical ly acceptable

sal ts, 2&hd ni xtures t#ereof. Conpositizens containi B a

ound of the invention can be prepared by

con tional tech® ques, e.g. as scribed in //
Regn on: The Sgi e and 20 Prégt of Pharma
19 h -9 1995, S:Eéingrated by ref nce here he
conmpositions can app@asnin conventi ondl<f or ms or

exanpl e capsul es, tabllets, aerosols, Putlons

suspenns or topic ppl i cations. pi cal

conposi X1 prrs, i ncl ude ouﬁﬁ of th tion an N\/\Nﬂ
phar madBit i cal¥ y accept-abl '2 pi ent which can be a
carriemyor a diluent.,for 25exanple, the active  ,,¢

compound wi Il usually be mxed with a carrier, or
di l uted by

227 228 “OH 229 230
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a carrier, or enclosed within a carrier which can be
in the formof an anpoul e, capsule, sachet, paper, or
wotdenssent ai ner. When the active conmpound i s PCRE82009/003014
with a carrier, or when the carrier serves as a
diluent, it can be soliyl, sem-solid, qr liquid ]
mat er ial ﬂhat acts vehicl e, excipyent, or nmedium o
for t ctive 30 comp d. The acij onmpound can
adsor be n a granular ~xolid carrier, exanpl e
gooe exanpl es of ysui

contained in a sachet.

carrierg”are water, saltyNol utions, al ®Qipl s, 1?
pol ye ’éne gl ycol s, hydr oxyet hoxyl dycastor @

oil, §22| olive , gel atin, pse, terra
alba §ero dextrin, gnesi um car bonat e, sugar, N
cycl odextrin, 5ny|ose gneS|un1stearat5 tal c, ~

gel atinzatagar, pectinf gcaesia, stearic #msid or | owdfP 234
al kyl ethers of cellulose, silicic acid, fatty acids,
fatty acid amnes, fatty acid nonogl ycerides and
di gl yceri des, pentaerythrljol fatty acid esters,
pol yox ef%ylene hydr ox thyl cel | ul ose and {
pol yvin yrrolidone. arly, the carri@ or O
di l uent ¢@an include any tai ned 5r ) vterial’T%H<:§hdﬁ—
known i m’tdie art, such ag~gl ycery ar at e N
gl yceryl/~8 st earate, al openor m thh a wax.
The f{ﬁé?iatbgns can i xed wit! nLjary ad®
whi ch of deleterio react mnth & active
conmpoungs.~Such additiv Gg i ncl ude vve%y ng agents,
enuIS|fy|ng and susg%gdfng agents, salt
i nfl uenci ng osnotic pressure, buffers and/or
col ori ng substances preserving agents, sweetening OEt
agents or fIéVorlng agents. phe conpositi §‘can also
be ster|é|z-a £ desired. o The rout
admni ni v Ocan be am & Whi ch ectlvely 0\
tra orTs the actiy d of t he Ngivent i on whi c

E the enzynma act|V|ty of the ocal adhesig b;L{
kln Se-No~phe appr ate or deS|red ht @f action, >y
such as oral, 15 nasa >~ p&Hnonary, Ctalyy
subderr pgy , |ntradernal, t rgnsder nmal or Raf ent er al S 242
e.g., rectal, depot, subcutaneous, intravenous,
intraurethral, intranuscular, intranasal, ophthal mc
solution or an ointnment, the oral route being

pr ef er r egOFt For parenteral administration, the
carrie okt t ypically conprise sterile water,

H
N\/\N/
\

238

OEt

al t hayugh other ingredients that aid solubility or Fal_
servly®s preservatives can 20 al so be included. S/
Furt hegpore, injectable suspensions can al so be p

@ ! . . . . N” O

ar ¢ in which case appropriate liquid carriers, =N
suspendi g agents and the |ike can be enployed. For
toplcalﬂfg nistration, the conpounds of the present

i nvention cén be fornulated using bl and, noisturjging
bases sugh as oi ntnents or creans. 246
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251f a solid carrier is used for oral admnistration,

the preparation can be tabletted, placed in a hard
w@edoatisrs2zapsul e i n powder or pellet form or iPCT/ER008003014

in the formof a troche or lozenge. If a liquid

carrier is , the prepapation can be in e form of OEt

a Syrup,eé€ on, sof?]g atin capsul gcor
|njectabl =t'i qui d such n aqueous or
liquid su nsi on or sol on. 30l nj ect Ne N

aIIy i ncl ude eous suspensi or oi

“whi ch can be® fepared usi ng 3=%ui table

or wetting €E§§; and a susggzging agent

forns can b sol ution ph oroin the N

uspensi on, mhm&h IS prepared th a sol vent 4;)“m
or diluen Accept abl e sOlvents or vehicles include
sterilized vt er, Ringer?ss solution, or am isotonic 250
aqueous saline sol uti on. Alternatively, sterile oils
can be enployeg as solvents or suspending _ageqts. N-O
Prgf ecabl y Q} fatty acid s 1&%@;»3 ile, LY
|ncludung tdWaI u[sznthet|CHO| fatty qg;ds o-

nono- or tri-dlyceri des>™ njectiorf, "the ©_
fornulatlonzgan al so be a powder suitable for
Sreconstitution with an appropriate sol ut¥on as
descri bed above. Exanpl es of these include, but are

253

not limted to, freeze dried, rotar drled r spray N-O o
dried powde}s (§hous powder s, g¥ G2 ) ’g*ﬂQJK
pr eci pi :@- 0 ticulates. K i Aj e t he

f or mul,gti#6ns can gp(ionally COBb

n stabil rs, pH™N_J!
nmodi fi éF8, surfactants, bioavaifability nodifiers @&T
conbi Wat i onf these. The 10 conpounds c&n be 256
formul ated for parenteral adm nistration by injection
such as by bolus injection or continuous infusion.

unit dosage forn1for i njection can 0|n ules o
in nultl-do,e Cc ai ners. qons of
the inv oy cansbe deS|gned t OVIde SLCK,

sust ai g or del ayed rele he active ingredi

after admpistration to the 15 pati ent by enpl oying

procedures w1 | known in the art. Thus, t#e 259
formul ati ons can al so be fornul at ed for controll ed

rel ease or for slow rel ease. Conposi tions

cont enpl at edoby the present inventigQun can include, for yo

exanpl g 6,8 or_liposones, {7
encapsu ed fo %r can be ad i ster C
ext ende Ieasecﬁorn1to provi de prol o ed storag CN

and/or°20dellvery effect. Ther®ore, the fornulatlﬁhs
can be conmpr®ssed into pellets or

£ 1/ ; !/ ; U
HO\/\N Fs HO\/\N

HO\/\N

262
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cylinders and inplanted intranuscularly or
subcut aneously as depot injections. Such inplants can

weapbayisknown inert materials such as sili coneBCEHNS2009/003014

10

15

20

25

bi odegr adabl e pol yners, e.g.,

pol yl aqty de- pol ygl ycol i de. Exayml es_of ot her N
bi,pl:j,g% pol ymers in 70 rt}:gesters) @/(O

pokyf anhyd esf.\ 25For n% dtmi hifst@ ati on, theMNe= 0
preparatjon g contain a conpopgzd of—~\t he i nvention 268 O
whi ch ?zﬁ%ﬂ bi t?ﬂt he enzymatic activi ty_\of t he focal N
adhesi on ki nase, dissolved or suspended in a liquid

carrier, preferably an aqgueous carrier, for aerosol
application. The carrier can contain additives such as

sol ubi I & ng agents, e.g., propytene glycol, R

sur; ’ bsorption en eh @ | ecithin o)\Q\

30¢ phosphat «hol i ne) or “\e¥cl odextfi 7, or N
71

preservg;ivesjsﬁJch as parabens. ;0 CNFor parepterq) 9
application, patticularl )f'osui table are injectable H

sol utions or suspensions, preferably aqueous sol utions

wi t h t Marigos embodioreptsunfdhelinysationeptovide p ansihgdiebagjivatiany

castor oail... Tabl et r.agees, ; of. C ul

nagtigey Bhibiions b aSElE oho PP ESTR: 1 Bhe B e ARy o

t btk pK e camnBrifiag tohattald the Sedep@bbbtysy 1 Githlan effective amount
application. Preferable carriers for tablets, dragees,

oof & spapren offermule (11 et » gharmageuticatly pegsptallegsaliy prodrug,
pot . L 1 be used in cases
RaiRe RS ons Wahle i MK bR P LS A
typi cal tablet that can be prepared by conventi onal
tabl etting techni ques can contain: Core: 10Active
compound (as free con‘poune‘\1(ﬂ:s ?t t her eof ) 250 ny

Col |l oidal silicgn dioxide ,(Aero§ Del. 5 ny g8el | ul ose,

m crocryst. (A %1) 870 Modi fi\ed cel I)xl ose gum
(Ac-Di - Sope7.5 ngy X .~ L2

\

wherein

a dashed line signifies that a single bond or a double bond can be present,
provided that there are two double bonds and three single bonds in the ring
comprising A', A% and A%,

A', A2, and A® each independently is C or O or is N when the N is
bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A', A% and A’is C and
that at least one of A', A% and A’ is N or NR; provided that only one of Al A%
and A’ is O;

L' and L? are each independently a bond; (CHR'"), wherein R’ is H or (C;-
Ce)alkyl and n is 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;
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Magnesi um st ear at eAd. 15Coati ng: HPMC approx. 9 ny
*Mywacett 9-40 T approx.0.9 ng *Acyl at ed nonogl yceri de

was@d/1as52pl astici zer for filmcoating. 20A typPCHIS2009/003014

10

15

20

25

30

capsul e for oral adm nistration contains conpounds of
the i n\?ér[tiép@ﬂideﬁﬁﬁ@t mh,ocblaeéms;esﬁm Bp)l, ORJ OB@)BER N

st earate m Xture assed through a 60
63 i) r@?%yal MRS SR SO), g@?ﬂéii/'iegedd%’@éul e A
t . 1]
YA RALbR S6ER SOPUSRRIRO S SBROARY SN, SO,
izggggi i @(O)GéOOR aCW)HIHz@(@E)R% CCHR', y(fI(TO)ﬁXRZ @@@)MQD@MOST
use o)

LRGN, QE GRS L iy ERE: BSes bl SIS CirsSeoRilme

A(CHD ARNR PIeRaNRN IO hR(CATRONAERORS, ¢ he

i on can ni'stefed to’ a human i n need of
s DERN(RFICORIGR )2, PHRYBOLR'0N(R IS OMN (R MR YA, at i on

CNBIBIO R GEE. BTN RSB AR WK GSo

3RRCOREDHR,; NIORHRD tQHNHI)ﬁneylt Cm))N@RTi)hlad&l ¢(=NOR"R/,
respiratory distress syndrone.
phdersiie b | geolups thgpthst earofesmartings avhsoum 8Sisdndepeadently at

resent |nvet|on can al | th
P G i kel 37 o BRST Hdato R, AU GLEIHL o1 |0
aﬂetafmﬁﬁtwﬁdfamaﬁp @lkfyl Lysloalkgl, @fyl,kmk)fomlgmr h&er@byaui 1
of bod}g preferably fromabout 5 Wcg of
bé@tgﬁu%é?cbmt {003 bmm*f S0 twe Rk 8Toyps tagsther w@h@mltrogﬁﬂraéom or

2SO0 PR POt i

ZOCng)yet&fodyokj'ysuABtlginéd with akﬁohtopﬂlﬁﬁhllygﬂmgemfonmdmg 1-3

t ﬁg 1|t11E)na1 Iét%?(?atgnﬂ lséleec(%eci Prom tﬁe grrotupvc\:llolnélstgn(:"gcofgtg1 I%e tgzgs and
S(O);

R® is a mono- or bicyclic cycloalkyl, aryl, heterocyclyl, or heteroaryl;
each of which is substituted with 0-5 J, wherein any cycloalkyl, aryl,
heterocyclyl, or heteroaryl can be fused, bridged, or in a spiro configuration with
one or more additional cycloalkyl, aryl, heterocyclyl, heteroaryl rings, any of
which can be monocyclic, bicyclic or polycyclic, saturated, partially unsaturated,
or aromatic, and any of which is substituted with 0-5 J;

R® is cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently mono- or pluri-
substituted with J, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (Ci-
Ce)haloalkyl, hydroxyl, halo, (C;-Cg)haloalkoxy, cycloalkyl(C,-Cg)alkyl,
heterocyclyl(C,-C¢) alkyl, aryl(C,-Cg)alkyl, heteroaryl(C,-Ce)alkyl, OR? wherein
R? comprises H or (C)-Cg)alkyl or NR?, wherein each R* independently
comprises H or (C,-Cg)alkyl or where two R* groups together with a nitrogen
atom to which they are bohded form a (C;-Cg)heterocyclyl which optionally
further comprises 1-3 heteroatoms selected from the group consisting of N, O., S,
S(O) and S(O),; or R*is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;
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particul ar quantity of pharnmaceutical conposition
and/ or conpounds of the 5 present invention
wadimonsstered to an individual will depend upoPCHEUS2009/003014
nunber of factors including, wthout limtation, the
bi ol ogivaskreinfahgalkytiesiongl alkyhel, baivalkyl, atkorf, Hatealkoxy, R,
individual and the individual's tol erance for the ,
c dhpexsirplkyl, aryl, hetegocyslyh s Agteresrylicaa be Awdhar substifyted with J;
ef fectiyyg over a w de dosage range. For exanple, in
the treatnment of adult humans, dosages from about 0.05
t 0 aboytrovifeb®AO(i)1dil), iii@ beliapdpplits:om about 1 to about
2000 nyg, and nore Lerahl y between about .2 and_ about
5 2000 m3Vders W%‘é%)n@gﬁ i w?lecamngjwﬁwﬂéchaaout
1Q)PHEnJIB/ ABaLtedARh 03 10Gherd thé bilyrlie MRABShAEtyAs AEPLAESS a-i
for patrrents it can frequently be necesSsary to begin
wite h-xxviii wheneimowaye linethdivaens atpomntedattachnomt:i s under
control to reduce the dosage. The exact dosage w ||
depend upon the 15activity of the conpound, node of
adm ni st r gtion, on N t hera desjre formin which
I ni @ t hg—Subpect g
wei ght ‘of e subj to be freate
preferenc"g d exp nce of e phy an or
veterinariqniin charge. S1P1 aﬁpnist Qjoactivity of
t he conpounds of the™I'nventiotican be ‘@&t erni ned by
use of an in vitro gssay syste whi ch asures 20t he

activat%o SiNéP s Whi CIE c#n e explesyed as EC50
val ues, 3as\aye i N i

lerfown
i nvention '

ned he ne
t he Exanpl Gener y, the npounds—of the

I nvention [. di spengsed in unit .dosage_{ormincluding
fron1about%5$05 ngy pi%about 158 ngy ofag@tive
i ngredi gnt t oget h Wi th rmaceutically

accepta rrie uni t e. Usual |y,
dosage for sui tabl/e Xor oral, \nasal, pul nonal or
t ransder m ni st\rafion in de from about 125 !is

to about 1250 ng, preferably from about 250 jig to
about 500 i and nof& preferaby fromabout 2.5 ng to

about 250 np— of theNnegnmpound
phar mac et 'y epthabl 3
Dosage forps gtan be i ni ste
once a day\ s#ich as e or t

Al ternativel y.dosage_farns can_ adm nizsfered | ess
frequently Than dail §*such ag’geery other day, or
10 weekly, if found to be advisable by a prescribing

physi ci an.

28 5§ 8§ 8

a-xvi a-xvii a-xviii a-xix a-xx

2\
O D H R R
N N~ N__N N. 2~N N_N
M ) T
a-xxi a-xxii a-xxiii a-xxiv a-xxv
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An enbodi nent of the invention al so enconpasses
prodrugs of a conpound of the invention which on

w@oimonssey at i on under go chemi cal conversi on byPCT/US2009/003014

10

15

nmet abol i ¢ or other physiol ogi cal processes before
becom ngsactive pharngcol ogi cel substances. Conversion
c or othg ohyS|5U0c cal processes

t hout |i¢ri Dation e atic (e.g, specific
enzymat i Ea ' enzymatic (e.qg.,
gener al s& i nduced) chem cal
transformation of the prodrug into the active

phar maca-ogi cal su@?ﬂﬂNce | #x¥dtheral , such prodrugs
will be functional derivatives of a conpound of the
i nvent ipERVided At when Rekdithgr a3 eF by @at k' i§ibgnd ¢
'Q 2 conmpound of the invention. Conventiona
procedlires for the selection and preparation of
suitabl e prodrug derivatives are described, for
exanpl e,

El sevi élfl) HQ%L ?rg eg&bg‘lr‘?gﬁ?gng‘gs ?g%W{_I (Eﬁ@fgagfd
1
gglg%ﬂrlﬁf L9ds rin Iﬂtm&prbgu Batttlteenmato@ ﬁqpmam is

ereln [ l'at1 ng a conpound
t I3R'| ¥ g IG:IJ B RN CﬁCpI&)aMHDQuOKGaCk)pydodkpnabllefl or N(R')z
carrier or di n nbodi nts he . .
ot e e Py e helBpcy Cg maferg s day|obaf brido bxii
Suitteabth @ vta% 191r'eahd1@&te§ @b&’hf &t dt@Bhmbf: SOME such
enbodi nents, the nmethods can further include the step
of fornulatlng the conposition into a tablet or
capsule. In other enbodinents, the pharnjaceutically

acceptabl e carrier or diluent is sui le for
par ent /7 aymi ni str&tidndyIn so uc eng /ment s,
t he net¢ho urther ¥nc e the e | yophi i ng

the conpositiHon to forma philized reparatlon The
conpounds i the invenbdiosn can be used’therapduhdcally
i n conbination mnth i) one or nore othey Si Ple

i nhi bitors and/or nmor e 2 g@ ty
pr ot ei nékl a [ nh| b L@ / or 7or\ no
types of t apeuti c? ag S mhlch ca e ad ered

orally in phe sane dosage form in a separate ora
dosage form(e.g., seqf¥tially or rs¥!sequenth-uiil y)
or by injection together or separately (e.g.
sequentially or non-sequentially). Accordingly, in

anot her ﬂlnent t |ﬁ‘ent| \(i des
BOconbié 3 conp s ng N % —
b-xi

b-ix b-x

(iii) L'is a bond or (CHR"),, and L is a heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:
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a) a conpound of the invention as described herein;

and b) one or
wa@oeomasisas of the present invention,

nor e conpounds conpri sing:

i) other
PCT/US2009/)03014

10

ot her nedi canents adapted for treatment of a

e condition or ch activation of Si Pl is
n%%qi% i nd\ﬁf 3 for exanple nmultiple sclerosis,
tra ant rej or adult respiratory distress
syndrorrg. Conbi natReons of the invention include

m xtures of conpounds from (a) 5and (b) in a single

f or il ati on and ¢donpoynds from (a) and (b) as separate
formul ati ons. Some conbi nati ons of the invention can
be pack¥dged as separate formulations in a kit. In sone
enbodi (] C na

For nul A1 0att s gefndor [RRYS SREESTRhE 8IS, pheny)

i ssubstitoneld atledosepamakéhw RAOTHedspesdpes saeded from phenyl or
formul ations faor the other agents to be enp

wHistaoaryheach ophignally %ugstﬂeteésmﬁéfe S&Stsurrfm%ef Ji aﬁregkded that if
eqlz. b ig

s el ab RS R® ELARE, phERE R € RRaEtyeq it tleas
15dme of drCNU3-abayb-ddH g At slkyl-OR' p4+aﬁ<e'hDR',mr@13 idatkyl and R® is
proyi des .a activating or agonizing (i.e.,

d f
t oY %Wateﬂﬁ“gg%}n éﬁ% to act as an agonist) a
sphi ngqﬁbﬁeea tﬁmsrﬁéﬁqh? (ngcsm&)r tpﬁuat Mﬁethe%éﬁ{boaﬁd of

P1, with a conmpound the i nvention. The net

i rfvohvleil)abnotamemghetf@élowe@pt or with a sui tabl e
concentration of an inventive conpound to bripg about
activation of the 20receptor. The conta
place in vitro, for exanple in carrNyﬁ’ @
to determne the SIP receptor activatyon ct|V|ty of
an inventiveg conpOund ureder goi ngexperimentation

rel at ed sub or regg ory approval.
HoN.
20/ S CF, HZN(;/S\\O
F1C
S s
NENe}
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The nethod for activating an S 1 P receptor, such as
51 P1 , can also be carried out in vivo, that is,

wowvdaobitpisehe |iving body of a manmal, such as aP¢IIE2009/003014

10

15

20

25

25patient or a test animal. The inventive conpound can
be supplied to the living organismvia one of the
routes as described. above, orally, or can be

pr ovi ddB VRGeus ambogimepnts, Etlﬁéthbg at}the.lggqm@@n Upesra eomppynd
bXNHe?éxﬁivﬁ af a tumor within the organism In the

presence o the inventive compound, activation of the
r ecept dn vhakesenibcdid@entantmtthed ef fhedhvdniien @sds £ampaand
studled 30An ;enbodi ment. of the present invention

Ao’ anléy REENGNdiA daCrepwvhstebArand fnara N aad fin 190,

p 1 AC t {3i: P, (] e
ai'* 2?%1"% AR PO, B Ao PRORel and U
i ?NRdm ni stered the inventive conpound in a dosage, at

a fregyenc or a durati roduce
ene 1 R Artowr e et Hempbod Bh e IRTIS0R ptkd pumpound

CQIRPUNA ' Gaa, Qélsald'ih@ |A§t1§{)99r @Me@WASH'G i i§ N'BRN& is C, or
exanples of i ch are described above. Experlgentg

prdeedu Lésnd bf axctaadly indgpengionils 2 bpndioc@HR )y, and R* or R®, or
BB R ER R ARBL UL B P PR
5Q>e IR $an b&pSrdialSor aﬁiﬁdvF&%fi Nnbilab l’}@ﬁ‘azﬁﬁﬁ n¢ﬁr@9p kmidafgtyl,

SI P receptor agoni st ift from Dr

Brhe@nmwzemwhmhgnmﬁ@t}mphmyl , bep o wolyl,

pARIAERE PRRSIRE. SRR G Rog ATy 35 ln Y b8l cbd e
NeubstitBESWRAGES ge Mork Sp&ﬁﬂidﬁﬂd&l anygesteroftyPcablbe substituted with
ort hgphosphate from Perkin-FEl mer. Fetal bovine serum

( IQBSSﬁ An&ldrab R} gfi*’l%%’d G, et @N(Rom Hycl one, and
ot her Cilé lGHE Jn?&ﬂﬁr%ﬁs W Ethb Bﬂ}m&hﬁve&%@h u&@é&npound

Cent er supp i ed by Tnvitrogen an
c wheveie L' BEKL298 aaeh ﬁrsiep«crabwy ebpn@es«@f@womend R or R , or

GEP- t d h 113 t P

> Gott, SORBAs AT e Sathe SR Y mlﬁ%cﬁﬂ)ckﬁfﬁmr%w ring
15 Sanneedd with ofjeﬁl Ed} eREMPBRS Jﬁﬁey@rc)oar@yu& €an be

mai ntai ned in |gh | ucose no Eagl e' s ium

c@nb%utTfreﬁgm@Qzﬁ 15 Is?%pﬁé‘sséh@l%ﬂ Fohon B0eNBI,. 1%
2o R SRR SRR SRR SFLESAEE Uhfhng

f avherdigdnil-boediaati ®d 151 Biby%nglmmgikmmlt is @ﬁbstltuted with 0-5
20Single S1PI-GFP cells grown in gelatin-goated.
c dyhese ﬂﬁé}l%}lé ripg Japigty iS any one of a-i to a-xxviii, wherein a wavy

line indicates a point of attachment:
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study ligand induced S1PI-GFP internalization. Cells
wer e i ncubated overnight in charcoal -stripped FBS

W@ e®9oABS»9 medi um before the start of the experP@ENE2009/003014

10

and all incubations thereafter were done in cs-FBS

medi um.co I ni ng [ mL, cyglnohexam Cells were
incubat% h % ists ( vehi cl ontvol for the 25
i ndi cat’ed nes an eactl ons—\were’term{ nat ed by
renoval o di um d washi with 2 In

experinents with thea_iant agoni st. WL46, ant agoni st or
vehicl e was added td™the cel 18" or 3025 mn prior to

agoni st incubati.on. Cells were fixed in 3. 7%

par af or wydesfor W0 mén nH no 4d “qn coverslips
Nt =00 di §—=(Cel | yere scanned with

61 30¢g Ni Ng C cal fescence

or deteeting GFR—fl uorestence was

an d ynpug
m croscope

excited byagﬁing an af.gon Iase&“at a wayel ength of 488
nm and the absorbe maveleng?h was detected for

ot om.cr aphs of ligand vs.
siné rph software and the
(n Photoshop) for the appearance
3 Pl - GFP tern of
internalization, a characteristic pattern adopted by

most G pr otaXn- couplEY recept o¥¥ fol l owi ng |igand

stinmulatjio ati/hlandi obl otting
for S1P ) % fand) ated STTSL N

pol yubi qui ' 5Fe effec agoni stimul at ed
recruitmenk\ of qU|tin ins t P i-GFP was

anal yzed by 1 mmunoprec] pitatign-immunoblgtting

experinent W th ant #X8p ant PRI es. CS’IQ(ILS wer e

seeded in 35mm di shes and grown to -95% confl uence

usi ng regular grow h nmedium The growth nedi um was

repl aced by cs-FBS nedi um and, t he cell skéwere [ ncub%t ed
0 5

over ni . ug r 10 vehicl/e” (both rade in csy

medg r%' ted for i ndi @» tinmes t he
end’ of cubat i t he non yers werg shed tyidge in
i ce-codl d’PBS a ysates we obt ai néd Ay i ncubsagFon

in R PA buffer (50 mM Tris-HCl, pH 73._;('_)' 150 nMé\_I?)g, 1
mv EDPRY 106 Noi™ 88t P- 40, 1°8%% sodi UM Geoxychol &t e,

0.1% S pl us tease inhibitors (Cenplete . tabteats,

Rochey/ \nd % 1 I\IaVO4,%A@?\IaF nd 0)5M §—§ :>

B-gfyc | - phos te. Cel’l ul | ysat es—Wwere cl edred by

cent riNfygati on N18, 000xg, 1 ¥ n) anbl-,\{/ pr ot NN

concentration of the |ysate sSupernatants was

deter rd-pgd by thg BCA (Pi erggl: met hog, .EFqual anp_y;j};s
C

of lysates (0.5-1ng) were incubated overnight at
wi th a nonocl onal GFP anti body (1 ug anti body per 400

ug protyidadin ah Pt MeatcRYic g whattiens Yadstituted with 0-5 J.

In various embodiments, a method of the invention uses a compound

wherein L' and L? are each a bond; R® is a 6-membered heteroaryl ring moiety
substituted with 0-3 occurrences of J'; wherein J' is selected from the group
consisting of OR', CF3, Cl, Br, F, CN, O(C,-C¢)alkoxy, O(C;-Cs)cycloalkoxy,
alkyl, N(R"),; and wherein the optionally substituted 6-membered heteroaryl ring

moiety of R® is any one of b-i to b-xiii:
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wormbiltsg29 3x Rl PA buffer:

10

15

20 protein-A sepharose beads (2h, 4C). The beads were
recovered by centrifugation (10,000xg, 1 mn) and

inhibitors and twice in PBS. The beads were suspended
in 2X Laenii buffer caentaining 2-percaptoethanol,

bqi | for 10 { proteins t he ,be separ at ed
b - RAGE in ex N 4-12% yci% gers. Cels
Wer e subsequent I'y\transferre o PVDF ‘menbr anes,
and probed overnight 40 with a pol ycl onal GFP

ant i Fblbbly (1: 10, 0084 for det eckiibd of  S1PIR¥FP

expressi on or P4D1 (1:200- 1: 800) t o, det egi t he

S1PI - pol yu @p@t ed c N@ Hor se i sh
pe%@@e | abe amt-obodi e r e vi shaldl z8d by ECL
chem nescence rsham ences) . Agoni sts
sti mupat ed phosphqryl ation of $h-GP i 3) HEI (293
cells. Cell's stably expr eSSI ng t he ¥¥P-tagged

human Sl Pi were netabolically |abeled with P32
orthoph sphate (80 [LG/m, Perkin Elmer ) for 2 h and

gi@ atly |n b'{-e\q vmg_é;gzists at the indicated
ce ations times at 37C.
Incu\lkg‘tl ons vvere term nat ed bg agoni st renoval and
PBS Wa%hi ng, and t HXrecept or°%hs i nmunopr eci pit at ed
with a GFP anti body from equal protein anmounts of
cekl u}“aN | ysat e i mrunopreci pitated receptor was
separ te by SD%?@ and incorporation of P32 onto
the agoni st- stimul ated receptor was assessed by

aut orkayi ogr aphy (b8UT, 24 h exposure).

5Internalization, Ubiquination and Phosphor yI ation of
spheretppach of the 6]‘.’1!1?‘11‘?@34 heteroayl §1@g 6‘1’("?‘]*@ 1p gahstituted w1th 0-3

opt igAR S GRD
aﬁd corrpgédﬁg' %3%%\/1\}2?% ]\%\1‘?83? g _h%ggp?ﬁ In gfél\%g?(ggatesa
bipoim @if atidchatentti es. SR-917 is a knovvn agoni st of the
51 Pl recepto , Indexed in the NIH Ml ecul ar Libraries
‘:ecul epcrs, t or yMLMSRConpound ID is 10

< rcially avail able from ChenBri dge
Scre ng Libr ar Agoni stic stimulation of the
Si P1 r%ﬁ:eptor IS %dul ated by receptor degradation.
Li gaggl stinmul atigp i nduces receptor phosphoryl ation,
i nternalization, polyubiquination and
degtenelatetiond Goih 2zl fezthécabbeitated Mith B2 Jal . 2007) . Li ke
AFD-R and SIP, sti Iatlon th_the synthetic co d
15i dentl pfvegausoirnlm@%e@tﬁrada@ phiof terayitieg, s epmpound

F &aterdia ' s D&k $4a7.2 is a bond or is phenyl substituted with 0-5 J; and R®
and R® are independently selected from phenyl or heteroaryl each substituted
with 0-5 J; provided that if L? is a bond and R’ and R® are both phenyl, then R’
is substituted with at least one of 4-CN, 3-alkyl-N(R"),, 3-alkyl-OR', 4-alkyl-
OR/, or 2,3-dialkyl, and R® is substituted with at least 4-OR'.

In various embodiments, the optionally substituted bicyclic ring moiety

can be any one of a-i to a-viii.
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internalization, protein phosphorylation and
pol yubi qui nation; see Figure 1. Conpound 32

wo elmaasisy9 i nduces internalizati on and pol yubi qeaTEE20091003014
with 5178 and these effects are bl ocked by the S1P1

ant ageRi st R, see Fingure 2. npound 236 |i ke
o% rrp& s Ant se ies% ndwces 51 P1

20pol)ytdbi qui n on; se igure 33— It was
obse d t hat 1P and S1P1 cific agoni st,

SEW2897. i nduce | ynphopeni g(\Wei, Rqosen et al. 2005).
SR-917"and confdlnd 32, ¥l i vered8™y gavage, did not
i nduce | ynphopenia in mnice. d 236, at 10 ngpk
; €edyFigure 4. Conpound
.5)g/ L and both i.v.
rrpho(Sanna, Leaf).
: cS Yom the Tnitial nouse
efficacy studies.(Figure_5) plasng levels of Conpound
236 af% hours %r e: 395/%“/%6 Means SD. Stability in
hepaidif afiy 6f BSOIBEIIE 6ihg GasTesnsdsublfinit@swirpes ks
dependent. I n human m crosones, 30 the conpound was
very stlanpdousrmbasiraenis.cl pethod of theipyentiogusesyy omppaquad

tr.pl :X.8 ng/mM hepatic
%??gégﬁgg%ﬁg Ih%lfpﬁﬁg‘%}\%gg{t%@ﬁ%%& Sg’r e human st abl e,
Mouse 50, Rat 16. Si pol ar ami no aci ds

essential for SIP nedi atedjlacgttati on are not are
required for SIP 1 re!ij.or MctiRgti on by Conpound

236. SIP requires se pol ar am no aci ds(R120,
E121 and R292) that | Ny he |igand bi ndi ng pocket for
5 conpl ete activation(Jo, \Sanna et al. 2005). The Si P1
pol ar side chains of residues R120, E 121 and R29
f drBwordurvingrtheifpemulg k-6 futbersnbsipnigd avidf0-§iJ: P1 and t he
SIP can only mnimally activate the R120A, E121A and
R292A nmutants. In 5contrast, wld-type S1IP1 and R120A,
E121A and R292A nutant S1Plregeq al e
i ndi stingui shably activated b T
6). Exanpl es f
synt hesi zed and eval uat ed
her ei n.

g conmpounds were
bi oassays 10as descri bed

I-C, or having the formula I-D and further substituted with 0-5 J, and wherein R’
10  and R® each independently are H, OR', OC(O)N(R"),, N(R")N(R"),,
N(R"YCH,CH,OR', CN, CHF,, CF3, OCF3, NO,, R', =0, =S, C(0O), S(0O), N(R'),,
SR', SOR', SO,R", SO;N(R"),, SO3R', or C(O)R', or R’ and R® together are =0,
=NR', or =N(R")CH,CH,0OR'".

R7
15 Re

1-D ,or wherein the compound has a formula I-F
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Synt hetic Procedures Sol vents for extraction
ACS grade. Solvents for reaction: reagent grade.

whe@gantss? unl ess ot herwi se noted, from Al fa ABSHIS2009/003014

10

Fi sher and Al drich highest quality available. TLC
silica gel 60 F254 al ym\numNppat es, (whatman, type A

Si! 15 G U/, 250 pml = vilsual i zati on by WV
absorption. Flash chr oag performed on

silica gel 60 (0.4@ nmesh, EM

Science). NVR 1H a’'ues in ppm (PVB as interna
standard); 13C 8 vaﬁ%es in an1(XNB as interna
standard) Reactions were noni-fored by LC/ M5, 20

General procedure to reduce al dehyde: To a

sti r r edvisasipneRisindrR *afre eddtiehdapendehtl§ selguied fradn BYORAINN(R"),,

silica ge c lytic) in ethanpol at 0C was added
e 2w er(@mﬁ&eﬁw‘#ﬁéev S5ER Bt saudoakrbiey heberaeyhlupy
[ Qe ROIRL VIR RLAY SuchNitkyi L dyeldatkyl, Aryl2h&terol DAy nERbary! is

was renbved under” reduced pressure and the” pfoduct
pusubdtitetdd withGE3iIn X 3HExGh & B CNF2{ CNITF3,BEdgoalOR’; Y is
pr.ocedure to t hesi zed ani doximes:, To.a stirred.

P RBEieEh 5r 58 ATk v Eipolafrend. TP SR Lot Hractodiv, Biffisip pny
arb‘ﬁc}ﬁ\lﬁl%?@?;&léalkyf? dHi MietdrBe Rl Y1 30 Bbteriagyl ad slatitdtdd VIR 0-3 J.
portion, the correspondi ng benzonitrile (1 equiv). The
ni xt ur dnwagonsébodimentsy a ethofloff thriadersipnases @ ponpend
30 NH2OH. HCL (1.1 . Y nd Na2CO33 (1.1 equiv), the
BT Emadit S JR NG T onal & b, ihe
SUBPEeRfigon was cool ed to roomtenperature and
filtrated. The solid was washed with ethanol and the
organi ¢ phase concentrated under reduced pressure. The
am doxi me crude was recrystallized from Et 0Ac/ Hexanes
and used w thout further purification. Genera
procedure to synthesi zed oxadi azol es: To a
stirring solution of 3,4-diethoxybenzoic acid (1

equiv, 0.2M in DW was added sequentially HOBt (1.3
equiv) and EDCI (1.3 equiv) at roomtenperature. The
reaction was stirred for 20 mn followed by addition,
in a
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5single portion, of the corresponding am doxinme (1.3
equiv, fromprevious step). The reaction was stirred

wo evovasdpe i onal 30 nm at room tenperature and PEOENS2009/003014
heated to 90-95C for 8-14h. The reaction was cooled to
room t enper at , diluted using a saturated solution
of NaCl nand ract ed i 0Ac (3X).

N-TOh nic N9 ~N

. - N

phasewasy dhied over, N&Z nhydr ous Aafd\ nggntriﬁmtf—@
4

unde educed 10 pr ure. The pro was purifie

C. €c'using CH2C12rE0H (9: 1) to etder the FaC

di aryl oxadi azol es in nodgrated yields. GGeneral

procedure to synthesize amnes. To a stirred solution

of benzy] al cohol (1 egyjbv) _and pyridi geo(}=1 equi vy={n

CH2C12 %y@@s adde |d)—6@wi se SOCIZ TN ®qui v)\ 4
Thegﬁtwion tas 15@?%% p to rdqom tenper@ture, )N

stir for addit;g 1h and conrgentrat ed under N‘o»\©\
réduced pressure. °To a stirred solution of crude o

chlorideS n CH2C12 at 0C® was added dropwi se a sol ution 8
of pyrrolidine (3 equiv) in CH2Cl12. The reaction was

al | d to warmup to roomtenperature and stigeed for,
2 M-4The organi c phase washed with water angd ldried
SO4 anhydr ous. crude_was_20 concentr at

N /
K a“>—<j%o
d pressure and u)r-i.@@bby col umm Y
it o

underN¢e

chr omat og DCM MeOH't® atford pyrrolidine
derivatiyges in good yields. Rgguction of 11
i ndol e-derivati ves. To a stirred sol ution\of

I ndol e-core (SZZqZui v) in acetic acid at 13, g was sadded

sl owl y sodi umefanobor ohydride (3 equi V). e cti on
was stirred for NAS) at 13 C and pon rell b

After conpleti o st action the n'i'zgi e was
neutralize with 5 %sdijhm hydr oxi de ahd thé4pr oduct
extracted with et1hyl etate. The organi c | ayer was
dried over Na2COB8 and [eyowed under reducedyo egsure.

I ndol i ne cores werepuri p+€d by C C. usi 2/ MeOH
(9:1) to offering Q‘MWZ?EG yi el gn. 3

Data for Sel ected npounds oo

H,N-$<0
0

NH oS!
0S5 2 00 / %0
18 19 20
,'O _ I\IJ‘O _ Cl
/@/LN/ \ N /©)\N/ \ N
H,N. H,N. Cl
°Se 2S¢
oo 21 oo 22
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NVR (500Hz, CDC13)8: 8.80(s, 2H)
J= 85 2. 0Hz, 1H),

2H), 7.80(dd,
W(M@B(lsh,szsﬂ 8. 5Hz,

4.23-4.16(m 4H),

8. 03(d,
7.67(d,

J= 6. 0Hz,
J=2.0Hz, 1H),
1. 53- BCHBS1009/003014

51 3C NWVR (125HZ CDC13) 8: 176.47, 167.23, 152.99,

150. 48, 148.H& 134.68, 122.16, 121. 38 120. 31,
116 084 -0l 0, 112.25, 64. 8&0 A~
100&t

8 06 (d, J= 6. . 2H), 7.32 (s,
, 6 68 (t, J= 2.4 1H), 4.10
01 45 (t, J= 6.9 Hz, &%

f76 B8, 167. 33,

312 114 MYR(500Hz,
J=5. ORL

J=9. 0L 3. , 1H),
J= Hzo 2H), 4.08(q, J m%,z , 152t
3 1. 44(t, J=7.0Hz, 3

175/%2 166. 66, 152. 78

20 O\ MA

80, 14.68, 14 6@ 0

13C NWR (75 Mz

g‘/)_@N:O
.31

L/

132)
160. 64, 18D, 24, 134.96, 125712, %
121 62, 121.59, 106.64, 106.41, 64.06, 14.79. M5 (Mtl)

CDC13)8: 8.80(s, 2H),
7.65(d,

7.02(d, ,

13C 20 NNR(125FE
44, 150.48, 134.73,]

8. 05(d,

J=3.0 1_,N711709(dd
18( I! \ N
3)8

121. 53,26116. 36, 115. 86, f15 20, 113.89, 113. 82

113.69, 65.62, 64.30, 14.84, 14.80. MB.
N—OCEt(%S%i; | HNIVR( 300Hz, CDC13)8 8.81 (s

y Y

oN

8. 04(

7.0 HzC' 2H)

56.20, B4.75. M

o OEt
N %@oa

7 NN

N _ _

BHz, 2ro

7.82 ou

3. 97{§;$§% 1.53 (t .
(125Hz, CDC13)8: 176 167. 28, 153. 48, 1
14875, 134. 89, 122 18, 118.30, 111.62, 111.36 ,064. 72,

(M+1l) 29830

o OEt
N’ />—OOEt
Ns""N
\ V4
 OEt
N-O
HoN | OEt
N__

OMe
N—O C
|/
YN
N -

N©.
)
=N
O

42

109

(M-1) 312.
ZFD

*@Q

41

31

o OEt
N’ »—@oa
NTX N
! —
34

o F©
N />—OOEt
"N
N -
37

\
O
N
ot
Ol 40
N
Jonle



NVR(500Hz, CDC13)8: 8.81(s, 2H), 8.04(d, J=6.0Hz, 2H),
7.80(d, J=7.5Hz, 1H), 7.71-7.70(m 1H), 7.47(t,

wa 289551529 1H), 7.16(d, J=8.5Hz, 1H), 4.16(q, 1BCT/US2009/003014
J=7.0Hz, 2H), 1.48(t, J=7.0Hz, 3H). 13C NVR(125Hz,
CDC13)8: 176.48, 167.38, 159. 39 150.93, 134. 50,

130.32, 429 407,124, 82, 121 39\.0 2046, 120. 03,

115 ¢ N63. 88, 14, ) 268.

NVR Hz CDC13) 8: 8. 81ﬁ‘VE 8. 05¢id, J=4. 5@?
7.73(4, J=8.0Hz, 1H), 7.60( 7.31(d, J=775
1H), 9°96(s,4,3H), 2.31(s, 3Ph. NVR(125H, -

CDC13) 6: 176 71, 167.31, 158. 13 1 .51, 134.60,
133. 06, 131. 24, 130. 10, 122. 33, 1?(1 41, 120. 56,

118. 84, NMQ%@S 90, 55.58, 16062 N-MB. (M-1) CFy
o o gy
N

o o}
h 47 ~ 48 49

=
N_#
51 52
. L
O \
N
-0 /
¥ S—Cpo _
{ N N /
N~ 54 55

63 64
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268. OVe 20 MeO 1HNVR (300MHz, CDC13)8: 8. 84
(bs, 2H), 8.35(d,J=4.5Hz, 2H), 7.64(s, 1H), 6.63(s,

wdakhos1&s08(s, 3H), 4.01(s, 3H), 3.96(s, 3H) . MCT/NELP9/003014
314.

-N _
o O\ N \N O l\{ =N O"\{ =N
i O/LN . OSSN Ly N L Y,
NH,
65 66 67
oN = oN o~ oN
NH,
68 69 70
-N
-N _ (0] =
o\ /=N oON )= MeO. \N‘ A N
FsC >N \_/ MeO s AN
NH,
71 72 ’ 73
veo oN =N oN =N oN =
74 75 76

EtO EtO O
OEt OEt CFs

80 81

111



1HNVR (300MHz, CDC13)8: 8.80 (bs, 2H),

7.78 (dd, J= 8.4, 2.1 Hz, 1H), 7.65 (d,
WG 209161629 J= 5. 1Hz, 1H), 4.92-4.88 (m 1H),

3H), 2.03-1.82 (m 6H), 1.66-1.61 (m 2H);

(75MHz,

23.. 5B (M+1) 338. CF,
86 87

\
0O
) RO
(0] N ﬂkﬁ
0O
OEt

89 . N 90
()
Boc

== =N
N N
cd N Cat
JWsgvae 4
. )\D)T)
N NH, N
95 96

O
[ :I::j\W/N = /J\\/[:::FJ\WQN>_—<::>r~\
O = N / N
0_
S alle
98 99
N N-Q
,%,@ﬂ_ ,,Fﬁ
O-N N S N
N~

101 102

112

8. 04 (bs,

2H)

J= 9.3, 1H),

3. BPA1/(182009/003014
13C NWR

CDC43) 8:\5 176.31, 113.861 167.01, 113.320
N-0 153.95; 3411350 150. 20, ¢ 14%_79, 134 ’\N)\CN\
121, 75( 119" 9d; “h;g. 94, 113, 80. 9T, 55. 91, 3k ko,

OEt
88

94

100

OMe

o
N~ OMe
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1HNVR (300MHz, CDC13)8: 8.83 (d, J=5Hz, 2H), 8.24(d,
J=5Hz, 2H), 8.15(d, J=8.7Hz, 2H), 7.05(d, J=8.7Hz,

WQ@k)09/131594. (s, 3H). M5 (Mrl) 254. NWR (300MHz, PCDOSB)B003014

886(bs 2H), 8.34(bs, 2H), 782(dd J=8.1, 1.7He,

3(d CFz=1. 7Fh 1FD 6. 99 =8. 1Hz, 1%0, N

" (s |vrs (Mr1) 268. »Q

{E%/M 4- ditet hoxypheny1) - 4-triazol - rlm
Id 4M H%E i n” di oxanen 5 nnDI 8. 87nL)

added to a stirred solution of

3, 4- di etdaoxybenzonitrile (7.845mol, 1.5g) in 106

anhydrous MeQH (23.53 mmol, 20 954 111) and anhydrous

ether (4nmL)—<The reaction was stirr at 0 Cfor Ih

and then p ed in the refrigerator Y(0-5 C) for 48 h.

To the m e was bubbles N2 to {m nate HCl1 and

conceﬂf ed under reduced pr@ssu To the crudeNkas

ad; ot her anhydr ous and rethyl X N

3, I et hoxybenzi m dat e egipitate as pale ON ge

solid in 63 %yield (1.3g). The product was used

wi t hout 167urt her 25purificatioms To a stirred sol ut h@n

of the inidizf (0.5 mml, 130 ng) (freshly liberated

usi ng a soluty on 1M of Na2CO3 and extracted with

ether )N-fn aegtonitrile was added
py Fineh ohydr azi de , 75.5ng) and ’
re (on was reflux for The m xture was N

trated under reduced pressure and the crude was
heated gj, 180 C for 2h. The pppduct was purified by,
C.C. using CH2C12: MeOH (9:1) to offer the product as a
with solid in 65%vyield.

(

" 113 114 115
0 4!» N =
A\
! »‘<:j>“/_/ N-Q ~ N LN
|\ N I/ \S
N~ 7 N FsC
N~ CF4 3
116 117 118
N~ N o OEt

119 120 121

113



NVR (400 MHz, CDC13)8: 8.71 (bs, 2H), 8.11 (d, J=5.2
Hz, 2H), 7.60 (s, 5 1H), 7.57 (d, J=8.4 Hz, 1H), 6.90
w@ dgoodsB29, 1H), 4.11 (q, J=6.8 Hz, 2H), 4.07 Pqr/US2069/@3014
Hz, 2H), 1.45 (t, J- 7.0Hz, 3H), 1.40 (t, J=7.0Hz,
3H . "C NWR (CDg, 157. 73 1@9 89, odt49. 42, 149. 14,
139. 66 %&%ﬁjg 20 56, 120, 06, §i>wé5 113. 00, ' OEt
111.5 DE72, 14. 1¢'8 (M+1) 311F;§
2- i et hoxyphenyl) - 5-( din-4-yl)-1, 37 4- ogadi azo
l e (25) To a stirredH8ol uti on of

3,4-diethoxybenzoic acid (0.71 nmasl, 150 ng) in CH2Cl1224
was added 50C12 roon1tenperature and the reaction

was refluxed forg 1 5 h. The n1m was concentrate
under redyerd esstr e. d suspensi
Na2CO3 0 150. 52 and i di ne-

44/carb drazi de (O 71 nmmol , 197 ng) dn NMP (0.8

was N d a solutlon of 3, 4- diebho enzoylchlorld

(prepare abg % in NMP (0.8 nL) 13ke reaction was
stirred for 12 h at roomtenperature, poured to 20 nL
of cold H20 and filtered. The precipitated

i nternedi ate s dried in vacuo. The golid was added
20 to POClS (5 %L) and heated to 70-7% C for 6h. They.o

sol uti oaned in an |,ce \/\@ber ntat ner and %
neutr {ibh a sol uti of The fjj/LN
pr ci ated product was fi ed and purlfled by C. C
u3|ng CH2C128MeOH (9:1) to y|-Id2§he product in 67% 439

yield (150ng). 1H NMR (400MHz, CDC13)8: 8.84(bs, 2H),
7.99 (d, J=4.4Hz, 2H), 7.67 (dd, 25J=2.0, 8 4 Hz, 1H),

7.64 (d, J=2.0 Hz, 1H), 6.98 (d, J84Hz 4. 20

(g, J=7n2B 2H), 4.18 (q, J=7\2 1 51(t No F
J=7. 2Rz N A 1. 50 (t, J=7.2.4zh BH ) N

( 8: 181 162. 46, 152, ;51 150 , 149 20,,,/

131.52, 128.U5, 120.97, 115.77, 112.78, 111.58, 6

64.80, 14.492, 14.85. M5 (M+l) N@2 133
3-(3, 4-di et hoxyphenyl)-5-(pyridin-4-yl)-1, 2, 4- oxadi azo

| e
N-Q , N-Q
) I
] N O/LN T N
N~
134 N 135 _l<

Br
100 13-
Y/ 4
AN
;\} > N HN ©/LN>‘Q ©/LN
CF, CF3
137 138 139
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To a stirred solution of triethylamne (2 equiv) and
NH2OH. HC1 (2 equiv) in ethanol was added

W@ 2ebodsesehoxybenzonitrile (1 equiv) and the repCT/USIN0Y003014
5was reflux overnight. The reacti on was concentrated

under duceE'pressure They- was di ssol ved N

Na ract ed Wlt ’ r e organic o»

r| d er Na2SO4 drous ncentr g d under
redticed pres¥ire. The crude was us i t hout further

purificatéon. To a stirred sofdtion of isonicotinil®
acid (1 equiv) in DMF (in a 10 mcrowave vial) was
added EDCI (1.3 equiv) and HOBt (1 c® equiv), the

r eact |Nd?1 as - &sirred for 5 m rdomtenpera urrar
f ohpong addi tion of tke me (1.3 eqp
priepar e abovThe react was sd,:rred for a tlonal

10 min, at roe terrperature then heated at 170C for 5
mn in t® mcrowave. The reat¥ion was diluted usid a
saturat ed solution of NaCl and extracted with 15 EtOAc
(3X). org LDt c phase was d i ed over Na2SO4

c

anhyr a oncentrate duced pressur
pro o '\Na durified by 'I‘JS| Cl2: NEOH(J{%:IZL)
eI d the ©Xadi azol e 1 %yr el do NMR (30

CDC13) 6'468.85 (d, J= 5.4 Hz, 1£nﬂ 2 (d, J= 6.0 M8,
2H), 7.71 (dd, J= 8.1, 1.8 Hz, 7 62 (d, J= 2.1
Hz, 1H), 6.95 (d, J- 8.4 Hz, 20 1ro 4.19 (q, J=6.9

Hz, 2H-Q 4sldckq, J= 6.9 Hz, N .50 (t, J= 3.0 heQ
3 ~d J= 3.3 He, E(75 Mz, g?‘<:2eoa
6:1173.54, 1 . 151. 64,0 251 07 .91, 131 OEt

121,48, 421.157118.75, \1{2. 74, 111. 82, 64.78, 64. 5%
14. 87, 14.81; MS (M¥l) 312. 25 NNR(SOOFE 13) 6:
8.63-8.61(m 1H), 7. 99(d J 5rt 80(dd J= 8.5,

2.0Kz, 1H), 7.67(d, J=1. =8. 5Hz,
1 .23 17( 9t 2 68 s »&g:gf, [1.49(m 6H) »~<C:§‘
"C 5}E§;§Dg§ 2, 152.9

| 147 62

148 3 3 132. 32, 123. 1ON

122: ¥, Jfng 13, 112.52,
H N‘OF—@?\ Q N_O
N N Q ) N /N/
" AN .

155 157

N-Q )
C/K’ N o ",'cj e N

5 (5/\N

o}

158 < 159 < 160
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112. 29, 64.81, 64.60, 19.00, 14.69, 14.61. M. (Mtl)

326. 51H NWVR(500Hz, CDC13)8: 8.84(dt, J=3.0, 1.0Hz,
wak)og/18157%6(dd, J= 7.5, 1.0Hz, 1H), 7.85-7.84( nPC/H$2009/003014

7.75(d, J=2.0Hz, 1H), 7.45-7.42(m 1H), 6.98(d,

J=8. 5Hz 4092-4. 16(m 4H), 1. 51(t J=7. OHz,
13(:N »eg 176. 50, 168. 61 N . 150. 35,
148, ﬁ% 136. 99, 125 cN22. 21{:J/L
116. 112. 40" 64.81, 64. 55: A4, 4.60. NS, (Mr1)

312. 10 N ket 1H NMR(500Hz, CDC13)182 9.40(s, 1H), 163
8.76(d, J= 3.0Hz. 1H), 8.45(d, J=8.0Hz, 1H), 7.82(dd,
J=8.5.  2.0Hz, 7.69(d, J=2.0Hz, 1H), 7 47-7. 44(m

1H), 7.00(d, 5Hz, 1H), 4.24-4. 17(

1.53-1N 6H) . 1SCNI\/R(125H2N° 5 8 176. 19N ‘2@
16@/2?} 2. 151. 68, 14@%14 3 134 9N
12M.87 120.32, 11 112.52) 112, 29

64.61, 14.79, 14.62. M. (M) 312,

-0 N\ CF, CF,
N h’,f‘@o \ | \ |
ot ﬂ@* ﬁéﬁ
/

167

w

116



20111 NWMR(500Hz, CDC13)8: 8.22(d, J=4.5Hz, 2H),
7.79(dd, J=8.5, 2.0Hz, 1H), 7.66(d, J=2.0Hz, 1H),

wO 2®89(61529=5. OHz, 1H), 7.26(s, 1H), 6.99(d, J=BCBHRZ2009/003014
1H), 4.77-4.71(m 2%0 4 23-4.17(m 4H), 1.52-1.49(m

6H). 13C NVR( 185&f, 8: 176.20, 167.51, 158.850N
152. 90, 148. 86/~148. 78 r22 11, 116. 22, N

112.5\M§gf. 111.76, 196.56 . 64.61 ,

14, 60. JVB. (MF1) 25327. FC NI\/R (‘ Hz CDC )

8.18- 8. 15,(m 2H), 7.80 (dd,, r%‘
1d, J= 3.1 Hz, 1H). 753748(m3|—|) 6.9

1H), 423(q,J:72Hz 2H), 419(q,

TLEE

1.53 (t, J =2n7 1.49 5(t, J=
ngl) 311. 1HNI\/R ( 300KFY
(dd, j@l’uL 7.81 (g%

)

198 199

197
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108.4 Hz, 1H), 7.70 (d, J= 2.1 Hz, 1H), 7.43-7.30 (m
3H), 6.69 (d, J=8.7 Hz), 4.21 (q, J = 6.9 Hz, 2H),
wd2009/16529J = 6.9 Hz, 2H), 2.67 (s, 3H), 1.51 ¢cT/US2089/003014
7.2 Hz, 6H); 13C NMR (75 MHz, CDC13 8: 174.76,
169. 45, L5® 59, 148. 80 138. 28 33 130. 53, N-Q P
130. 49~ Q. 6 45, 1%%39é 116 9, N o
112, 48, J112. 25\ 64. 79,n 22.08y 14. 75 0
(MrI) 15 1H NNR ( 300MHz, CDC13) 8:¢ °s. 82 (bs, 2H), <
8.02 (d, J= 2.7, 2H), 7.93 (q,. J = 1.5 Hz, 1H), 7.47
(s, 5H): %C NMR (75 Mz, CDcfgb 8: 171.12, 167.81, 2%

150. 86, 145.70, 135.09, 13

.12, 133.14, 123. 32,

129. 04, 126.35, 126. 33, 121; 67, 20120.21, 105.04; M

374 (M+1).
7.95 (d, k05
(s,

203

NNR (300Mz,

1FD

9

;EK:T%\ 13C N
17080 168. 32(,152 51, 147.
134. 93, 133.13,(132.69, 129.2
120. 18, 105.01, 19.38; MS 388

204

13) 8: 8. 63 (brs
J¥ 1,5,
75N+t Nfixns) 8

N
ﬁgﬁé§é 85, 126. 4000
)

63 145. 60,

2H),

7. 467Jitr

205

o o N-Q
— , N’*‘@oa
oo )"
\Y
N-O

206

-0 OFEt
N IN)\QOQ
N~

OH

Ne N
N
OVQ"'OH 210 OO 211
N
<0 \\ O OEt
- 0
0 OEt
O
OON N O N N
S =N
N
) )
212 N\ 214
' H OH OH
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H NWR (400MHz, CDC13)8: 7.83 (d, J=7.6Hz, 1H),
7.79(dd, J=2, 8.4 Hz, 1H), 7.68 (d, J=2Hz, 1H),

wO 2®2(151529=8Hz, 1H), 6.98 (d, J=8.0Hz, 1H), 4.FE1/(S2002003014
H 4.18 (q, J=7.2Hz, 4H), 2.55 (s, 3H), 1.50 (t 6.8

Hz, 6H). PSC NMR (CDC13)@ 175.2, 169. Et152.9, 149, QOE
140. 2, G 130.0, #29.9, 127.6, 176\1,.122. 2,
10116,7)=112. 7, 112, 4)=65.0, 64.8, 638, 16.4, 14
M (MY il NNF{? 0|sz cDC13) 28, 05(d J_f\
1H) (80(dd, J=8.0FF, 2 OHz, 1H), 68(d )= 2

B2 7. 29(m .99(d, J=8 7
152H) (21-4.18(m “4Hy 2. 66(s, 3 55 (dt N/ L
J=7.00, O, 6H). 130MWNRARSME, CDGL3) 8 174, 70 on
169.17, 152,59, 148.78 143.23, 138. 45 130. 34,

129.572'% 25 56 124. 1% 121.18 121.997 116. 60, 218
112.51, 112.32, 64.78, 64.57, 22.07, 14.69, 14.61. M.

(M+1) 355( N-OCEt 2011 (/ HO(Et/,o /0
o/\ - €Q
o & o) ] o.
0= 0~ NN/ NoN - H
Ne N NN N, Ny
CE \ OH : )
N A N
¥z _0 | _N H H
0
219 220 221 222
/% /O /7 /°
¢ Q ¢ Qﬁ ¢ Q ¢ D»
—Q (o]
NN NN N, /ON N, /ON
& &U
N~ OH = N~
HN /) NQ HN / E’\/R N NEt.
223 224 7 225 226
oJ N 0J
o)

227 228 “OH 229 230
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| HNVR(500MHz, CDC13) 8: 7.968-7.94(m 2H), 7.79(dd,
J=8.5Hz, 1.5Hz, 1H), 7.68(d, J= 2.0Hz, 1H), 7.50(d,

wa2@905529 1H) , 6.98(d, J=8.0Hz, 1H), 4.75(s, 2PYT/US2009/003014

4.23-4.16(m 4H), 2.40(s, 3H), 1.52 (dt, J=7.0Hz, 1Hz,
6H). 13C NVR(125MHz, CDE13) 5: 175. 62, y168. 61, 164. 61 J
152. 6 8.77, 141-829 136.39, 129. 06y ) 25127, 47, o

25. 20, 122. 6(TY6.59, 112.27,}412.28, 64, 78 3
{305, 18.57, 1469, 14.61. MSL_(Mr1) 355

29PCT/ US2009/ 098014 1H NVR §300Mz, CDClS)

( , 7.76 (dd, 3&qL.5, 9.9 Hz, N_9

1H), 7N(d J=1.8 1H) 7.34 (d, NhHE, 2

6.96 {d) .4 Hz, 1H={4 21 (q, J= VoH), 4.

(q, J=%J0 fr{ 2H. 3.88 Nt. J= 6.6 H' . 52.91 (t,N

J= 6.6 Hz, 2H°" 1 51(t,NJ—15 3H), 1.48 (t, J= 1,

Hz, 3H)23113C NVR (75MHg, \CR&13) 8: 175. 523 168. 52, 234

152. 49, 148.64, 141.98, 132.14, 129.72, 127.509,

125.17, 121.93, 116.46, 112.31, 112.07, 64.68, 64.47,

63.25. 39.b7, 14.64. M5 355 (Ml) 10 Hi NVR ( 400MHz,
cDc13) 08:9°8. 11 (s, 1H 18905 (d, J=7.6 Hz, (1H), 7.79

(dd J: 8.4 Hz, 1HONNG5 (d, J=7.6 Hz,0 1H), 7460 _
Hz, 1H), 6.98 (& J=8.4Hz, N (( 3
J

(t, J=7.6

J=7.2Hz, "), 4.18 (q, Jgh2 Hz, 8. 147 (s, @ N
2. 60 =N -N
7\ HN _ HN_| H
N‘ ‘OH N --,OH N\/\l\\l/

235 INH 236 237 238

( ( OEt
o o o Ot OEt
N »—C}of— NO — O
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(s, 4H),
J=7.0Hz, 3H).

1.82 (s, 4H), 1.52 (t,
13C NMR 15(CDC13)8: 175.87, 169. 02,

wasme8ss2448. 98, 132. 02, 129.09, 128.21, 127. 2FCT/US2009/003014

J=7.0Hz, 3H),

1.50 (t,

126. 51, 122.20, 116.85, 112.64, 112. 44, 64 99 64 77,

23.69, 14.93, 14 85. M (
, CDC\hS 08: 8.07 (d, —8
1.6 8.4HZ° , 1.64 (d, 6HZ
?0Hz, 2H), d, J=8.4Hz, 4. 17 (q,
4.12 (q, .2Hz, 2H), (S \
1.77 (s, 1 47 (t, J= 7 , 3H)
7.0Hz, 3H). (CDC13)8 5. 68, 168 72,

. .82, 142.1 29.42, 127.5 95, N :
122. 05, .67, 112.50, R5112. 27 64. 82, N6j4 61, 60.31, Q"'or
54.14, 23. 51 14.79, 14.71. M (M+1) 394" wo
2009/ 151529R€T/ US2009/ 0G:3014 249 250

-0,
«@ﬁ*@> N,‘%Q> -
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251 252 253
- -0 N-C, (o]
30 -
HN o~/ 0 AN_J
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FaC 254 255 256
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H NWVR (400MHz, CDC13) 8: 7.79 (dd, J=2.0, 8.4 Hz,
1H), 7.77 (d, J=7.6 Hz, 1H), 7.68(d, J=2.0 Hz, 1H)

wO 280/16d29 J=7. 6Hz, 1H), 7.28 (t, J=7.6Hz, 1H),PEr/8840d9/003014

10
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25

J=8.4Hz, 1H), 4.20(q, J=7.0Hz, 2H), 4.19(q, J=7.0Hz,

2H), 3.478 (s, 2H), 52.59 (s, 4MN 1,80 (s, 4H), 1.50
(t = 7 13C NMVR 75,06, 170.12{?7/[f
15¢ 7,°14&i;,‘”§7 18, 131 8,§12 . 09/%27.50, NS o
125. 75, . 122. 116.84, 112.66, ,§12.40, 64.95, 64.77, 268 0—\
58. 51, .42, 23.74, 16.80, 14.91, 14.84. 101H

NVR(500Hz, CDC13)8: 8.01(d, J=7.5Hz, 1H), 7.81(dd,

J=8.5Hz, 2Hz, 1H), 7.69(d, J=2Hz, 1H), 7.32-7.31(m

oH), 6.99(d, J=8.5Hz, 1H), 4.23-4.17(m 4H), 3.67(s,

oH) | 3H), 2.56(s, NS&l.&)m 4H) |

1. H) . 13C NVR( 174 63, }\(:}\
169 ~0148.80, 13 C13159¢8.9 131. 07,

126. 46, 2425. 1d- 121. 96, 116570, 2. 54, 112. 35,0 647

64.7, 60.32, 5417, 23.46° 1522.°00, 14.70, 14.63. NB
(Mr1) 408. | HNVR(500MHz, CDCL3) 8: 7.94-7.93(m 2H),

; Z% gqn X‘Agé%sﬁé’gbo%&]gg% agén’_%fod %f g‘%gﬂlzerﬂlfﬁ)%sgsl_g coxﬁwund
4 viereéin 1o mmﬁﬁlﬁﬁl)aptl\'&at%c(rmgoa@s thg sﬁlﬁngoﬁnzﬂe( thhéskli)h,ate

igé;egqﬁﬂp@}gm t(? O emeat rrl g_t;hgn comug@ acti‘gaéesgg aganzes

1 e, the o er
S St e RSy

53uBg@pe bsphingodhesbphdsphdtd ,reclaptOG 8an hﬂstﬁ@ypd\ﬁ In(\Mﬂlp)ls

2Rbogimint dnd SpindgSipe-TzbRsbhly récopn yflype Loog b gisPosed

1H)ithid a3Ridg MadhmaB- 4, 2H), 6.92 (d, J= 8.4, 1H), 4.16

In various embodiments, the invention provides a method of treatment of

a malcondition in a patient for which activation, agonism, inhibition, or
antagonism of an S1P1 receptor is medically indicated, comprising contacting
the S1P1 receptor according to a method of the invenetion by administering the
compound to the patient at a frequency and for a duration of time sufficient to
provide a beneficial effect to the patient. For example, selective activation or
agonism of an S1P subtype 1 receptor with respect to other subtypes of S1P
receptor is medically indicated. More specifically, the malcondition can
comprise multiple sclerosis, transplant rejection, or adult respiratory distress
syndrome. The inventive method can further comprise administering an
effective amount of a second medicament to the patient, such as wherein the
second medicament is adapted for treatment of multiple sclerosis, transplant

rejection, or adult respiratory distress syndrome.

Compositions and Combination Treatments
The S1P1 compounds, their pharmaceutically acceptable salts or
hydrolyzable esters of the present invention may be combined with a

pharmaceutically acceptable carrier to provide pharmaceutical compositions
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(q, .1=6.8, 2H), 4.11 (g, J= 6.8, 2H), 3.30-3.22 (m
4H), 2.74-2.69 (m 2H), 2.21-2.19 (m 2H), 2.02 (m

w@khoo/14154y (t, J = 10 Hz, 3H), 1.43 (t, J= 3. 6PCBHY2009003014
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MS 408 (Mrl). HL NVR (400MHz, CDC13)8: 8.01 (d,
JuéefdHor tredling the Biol¢gidal cﬂ)ﬁ&tléns @r disdders h@teﬂl'ﬂ)ereiﬂ ib2

(s, 1H), 7.52 (d, ,J=8.0 Hz, 734,&h H), 7.28
( famymaligy pscies apd morg 3{%fera§lm> in' lginags e gar@C%awmer

1 J=6.8 Hz, 2H),
1@4”?“?516?31\5:}%?%‘;%“?’%#{%1 éaj%po ﬁ“’}’g "%9'8 Hz, 3H). 13C
NNMRy ((l@ﬁlﬁﬂﬁ)@poiﬁﬁe t}'peib(ﬁ ﬁdﬁnmétﬁiuoﬁ dediddl (8. g( ﬁl)tl;av&rﬂﬁlsjoral,
122. 121.8, 121. ]]3, 121.2, 117.0, 114.4,
119P1§,a1 Silfﬁoﬁto%fﬁpsfenmra ‘Mr1) 350, 15 1H NWVR (300MHz,

CDC13 ; : d, J-
e ,I§f ﬁ;’ ,a@fg (51155%(0{:?}71b sitfénSin %@],lhaflg—ﬁi d Sk 53?1??(6%': 7.5
Hauspehhipng eBFirg ahd splutionsy tyical phrmagemtteal ohedialsucli.as water,
;'Zzglycég bilsy gheghQis: fg%vrlogin%f%?rlft% g)r%'}w’(atﬁ@ésl Salsfpeiagents 'gé)d the

1. A be émploged: SHh <
R b ot S Wl 48 e b

1ppwdars, t@bt@tsewxd cmwl@rgz carrigs90, 116. 83, 112 53

255 sy el tbens bGP, ey Bples, o

( digkintdgrdtifg aghrs anHH!he like 681 Bb empldyédiz, 1H), 7.45(d,
. 7= 7.5Hz, 1H), 7.14(d, J=8.0Hz, 2H), 6.97(d, J=8.0Hz,
1 .4 Anpthex am}ﬂ)f mmb(gilglgntgof'ggq mveq_tpq,n prgv@3§ f:omposmons

gt el e il
1shiRdor ck@loth8s tyhe f 4herdgditicAhgerdt3Gr 198h. ARGetlfbrth heeirg9,

120%121%312%(11 4?% t}?e%lgv%rélzoniﬁgclféé gtfgp%ggr]h%gsér Qag’](t_f)n?%g?s%l\fg‘?_e% E}gdrates,

334l including pharmaceutically acceptable salts, and mixtures thereof.
Compositions containing a compound of the invention can be prepared by
conventional techniques, e.g. as described in Remington: The Science and
Practice of Pharmacy, 19th Ed., 1995, incorporated by reference herein. The
compositions can appear in conventional forms, for example capsules, tablets,
aerosols, solutions, suspensions or topical applications.

Typical compositions include a compound of the invention and a
pharmaceutically acceptable excipient which can be a carrier or a diluent. For
example, the active compound will usually be mixed with a carrier, or diluted by
a carrier, or enclosed within a carrier which can be in the form of an ampoule,
capsule, sachet, paper, or other container. When the active compound is mixed
with a carrier, or when the carrier serves as a diluent, it can be solid, semi-solid,
or liquid material that acts as a vehicle, excipient, or medium for the active
compound. The active compound can be adsorbed on a granular solid carrier,
for example contained in a sachet. Some examples of suitable carriers are water,
salt solutions, alcohols, polyethylene glycols, polyhydroxyethoxylated castor oil,
peanut oil, olive oil, gelatin, lactose, terra alba, sucrose, dextrin, magnesium

carbonate, sugar, cyclodextrin, amylose, magnesium stearate, talc, gelatin, agar,
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101 11 NVR(500MHz, CDC13) 8: 8.56(s, 1H), 8.51(s, 1H),
8.01(dd, J=8.5Hz, 1.5Hz, 1H), 7.83(dd, J=8.5Hz, 2.0Hz,

wapk)o9/171578(d, J= 1.5Hz, 1H), 7.45(d, J=8.5Hz, REH/1US2009/003014
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7.27-7.26(m 1H), 7.00(d, J=8.5Hz, 1H), 6.66-6.65(m

1bctind adatidd stbdficrncid bt lowler 2lkyl eth8{snaf cBltblosel 3ilicic acid, fatty
NVR(125MHz, CDC13) 8: 175.26, 169.79, 152.44, 148.75,
13qidg fatty acid gminespfytty acidypanaghycenidgs gng dighygerides,

T

NWG@WOI]@BGH Fmdarly,. t%eah1812c611’d11u2hl) canindl8d«lahy sustained
7.68(d,

eagginatﬁ kn%wg'g( gle agt: guc@@f gl)iqqyyl nao%te&rai%?rrﬁly%yl

5hl}stea§at@ ﬁ&neo}m&e@uﬁha 3.18(t, J=8.0Hz, 2H),
1.52-1. 4’ (m 13C NWMR 125l\/Hz CDC13) 5: 175.00,

169. 08,Tht Efmmﬂatmﬁ Zad be mix&l Wih adﬁha@&geﬂ@ﬁ&@; do not
16816300 Tl vigh sy PO S A9V Gnncu
( MekinganR0em 1290 Shd S1PERRRT bLERQAR AAIRAderidRlg (Rlotic

pressure buffers and/or coloring substances preserving agents, sweetening
agents or flavoring agents. The compositions can also be sterilized if desired.

The route of administration can be any route which effectively transports
the active compound of the invention which inhibits the enzymatic activity of the
focal adhesion kinase to the appropriate or desired site of action, such as oral,
nasal, pulmonary, buccal, subdermal, intradermal, transdermal or parenteral, e.g.,
rectal, depot, subcutaneous, intravenous, intraurethral, intramuscular, intranasal,
ophthalmic solution or an ointment, the oral route being preferred.

For parenteral administration, the carrier will typically comprise sterile
water, although other ingredients that aid solubility or serve as preservatives can
also be included. Furthermore, injectable suspensions can also be prepared, in
which case appropriate liquid carriers, suspending agents and the like can be
employed.

For topical administration, the compounds of the present invention can
be formulated using bland, moisturizing bases such as ointments or creams.

If a solid carrier is used for oral administration, the preparation can be
tabletted, placed in a hard gelatin capsule in powder or pellet form or it can be in
the form of a troche or lozenge. If a liquid carrier is used, the preparation can be
in the form of a syrup, emulsion, soft gelatin capsule or sterile injectable liquid
such as an aqueous or non-aqueous liquid suspension or solution.

Injectable dosage forms generally include aqueous suspensions or oil
suspensions which can be prepared using a suitable dispersant or wetting agent
and a suspending agent Injectable forms can be in solution phase or in the form
of a suspension, which is prepared with a solvent or diluent. Acceptable solvents

or vehicles include sterilized water, Ringer’s solution, or an isotonic aqueous
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1H NMR (300MHz, CDC13) 8: 7.78 (dd, J

= 8.4, 2.1 Hz,
1H), 7.68 (d, J = 2.1, 1H), 7.46 (d, J= 7.

8 Hz, 1H),

WO 2@0/161529 J= 9.6 Hz, 1H), 6.96 (d, J= 8.4 Hz, ]].(E-’WUSﬁ)Dﬁ(HBOM
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(d, J =7 .8 Hz, 1H), 4.20 (q, J= 7.2 Hz, 2H), 4. 17 (q

J sal?n@sdﬂmonZ b&lterﬁatﬁ&lﬁ slekile dilscah b@ ehlgnloﬁﬂ)as solvéfits of ,
J= 7.2 Hz, 2H), (t, J= 7.2 Hz , 2.73 (t, J=
7. sgsgqumg}qgentg B(pf%rqblyz]the-pllg)r@tty agq} is rpngg_othgle 13]191ugmg

ot lge st (i St rogf i b odiidprgds, T 2 1

151. 93,Fot4@edtibn, heFoRRylatidy cahdlsolid?a gdwdet2hitdile for
116. 75, 116. 21.1 111. 87, 107.94, 104.24, 64.15, 52.82,
4ge<5>98t1ws°@ withpg appropritesylution ayglesopbed shoyavErpmples of

8 %y%céﬁ)t\%? M%'{Zazre %}ﬁlﬁlte@ to %rggé (g-ﬂzdj %Targ.dix EE)r s%xﬁg' ’dned
7 p94vd(eﬂ; anicnpf&oﬁs ttwd&bi)grarﬂll%p(edl,pltdtes &)répai*ﬂ'z:,ulaléd) Fot. 74

. 1 24
( Snzjgctk(_%\ ogngla;_ens( %q)optlgngzy cogtal 121 stabﬂxzer—y gﬁ H}o%
sﬁ%aét!mts Jmoav?nl&m mbiersladd IMBirdalidndbeihes DGR 8
00, 148.15, 133.22, 131.00,

13©n1pgpnd52®n®§ fomﬂa@d fommm;@al Mnsn'athmhy tjection such as
I\é qgi%sji%%%éﬁ o 11? 9%11%%1 1&8@3' Iiér%%ﬂpsage orim f")(’)’r 1nJect1%Z1 can

be in ampoules or in multi-dose containers.

The formulations of the invention can be designed to provide quick,
sustained, or delayed release of the active ingredient after administration to the
patient by employing procedures well known in the art. Thus, the formulations
can also be formulated for controlled release or for slow release.

Compositions contemplated by the present invention can include, for
example, micelles or liposomes, or some other encapsulated form, or can be
administered in an extended release form to provide a prolonged storage and/or
delivery effect. Therefore, the formulations can be compressed into pellets or
cylinders and implanted intramuscularly or subcutaneously as depot injections.
Such implants can employ known inert materials such as silicones and
biodegradable polymers, e.g., polylactide-polyglycolide. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides).

For nasal administration, the preparation can contain a compound of the
invention which inhibits the enzymatic activity of the focal adhesion kinase,
dissolved or suspended in a liquid carrier, preferably an aqueous carrier, for
aerosol application. The carrier can contain additives such as solubilizing
agents, e.g., propylene glycol, surfactants, absorption enhancers such as lecithin
(phosphatidylcholine) or cyclodextrin, or preservatives such as parabens.

For parenteral application, particularly suitable are injectable solutions or
suspensions, preferably aqueous solutions with the active compound dissolved in

polyhydroxylated castor oil.
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111 NVR(500MHz, CDC13) 8: 9.03(d, J=8.5Hz, 1H),
8.80(d, J=5.5Hz, 1H), 7.94- 7.90(m 2H), 7.84-7.71(m

wdk)o9/171504(d, J=8.5Hz, 1H), 4.23-4.17(m 4H), RCBHPS2009/003014
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1.49(m 6H). WO 2009/151529 PCT/US2009/003014 13C

NVR( 12 31db] et I0eakdes, Bt cdpbble havihg fal38nd/db2 cﬁﬁoh)ﬂﬂﬁe 8drrier or
146. 36, 142,37, 136.93, 130.70, 128.68, 127.
L bmidsg or e kg e piabealrly Taisbizrior ol application. Bygferable

1]camdé§s fo@%atﬁgls, (ﬁage§§, or]cﬂpsz&’es u]rcﬂu@gtac{x@e, c()M+ &Arcl?f,%d/or

potato starch. A syrup or elixir can be used in cases where a sweetened vehicle
can be employed.
A typical tablet that can be prepared by conventional tabletting

techniques can contain:

Core:
Active compound (as free compound or salt thereof) 250 mg
Colloidal silicon dioxide (Aerosil)® 1.5 mg
Cellulose, microcryst. (Avicel)® 70 mg
Modified cellulose gum (Ac-Di-Sol)® 7.5 mg
Magnesium stearate Ad.
Coating:
HPMC approx. 9 mg
*Mywacett 9-40 T approx. 0.9 mg

* Acylated monoglyceride used as plasticizer for film coating.

A typical capsule for oral administration contains compounds of the
invention (250 mg), lactose (75 mg) and magnesium stearate (15 mg). The
mixture is passed through a 60 mesh sieve and packed into a No. 1 gelatin
capsule. A typical injectable preparation is produced by aseptically placing 250
mg of compounds of the invention into a vial, aseptically freeze-drying and
sealing. For use, the contents of the vial are mixed with 2 mL of sterile
physiological saline, to produce an injectable preparation.

The compounds of the invention can be administered to a human in need
of such treatment, prevention, elimination, alleviation or amelioration of a
malcondition that is mediated through the action of S1P1, for example, multiple
sclerosis, transplant rejection, and adult respiratory distress syndrome.

The pharmaceutical compositions and compounds of the present
invention can generally be administered in the form of a dosage unit (e.g. tablet,
capsule, etc.) in an amount from about 1 p/kg of body weight to about 1 g/kg of
body weight, preferably from about 5 wkg of body weight to about 500 mg/kg of
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5 NVR(500MHz, CDC13) 8: 7.83(d, J=7.5Hz, 1H
7.80(dd, J=8.5Hz, 2.0Hz, 1H), 7.68(d, J= 2.0Hz, 1H)
wO 280(61529=7. OHz, 1H), 7.33(t, J=7.5Hz, 1H), 6POERH2009/003014
J=8.5Hz, 1H), 4.22-4.17(m 4H), 3.95(s, 2H),
3 bbady JveTdht,morRtreferabB2fr@mABoun 1 kg 02 b6dY weigBitdo, about 250

2.47 S, , 1.52-1.49(m 6 13C NVR( 125MHz,
afsg Qf?é weighly mgst prfé?za*égb fropyghog 20 r@% gody 3‘@1%5 to

1%% {00139 bdEP L TRfsd SaldPR Pan 18- Benize that the

14antiulat Aiuﬁ‘ﬁhty NBpha(rMﬁd:c}uti&ﬁBcompkﬁfhbnhnﬂh\zﬂ@&xﬁi@b;ﬂﬂﬂs of the
5 g%gc;lqgnt 1?}¥5n%o%5a%g)(|@stegedotg%g i i’fpgl'vz\;igl((g‘%' @dl ;éf(r%l_gfgpﬁer of
6.¢; g&éﬂ’mduﬁng '#rthd'd'hl_ll)mlétlgl% thébx%?&g&al %ﬂ}}:@t d%s@&l‘ theBdnition

2 .05 heQindBidnal 3id the indiidalts, tolgrance Ka thd_Hzmp(ﬁj-ﬂﬂ 1 3 C
NVR( 12 174. 6 6, 152.63
135, 55 g ompouasof the inlgaiStiare Sifsgisgvet sividasdosaze finge

2%25&@11%& 11%1h€996217tﬁ119§t @ffbdul]t :hanﬁﬁs dlaa-a?geg ?ronﬁébo%@O 05 to about

10 15|ﬁ)§)amg<yre;_fe@bhhfrgm}abommpmbewé2 Oc@g k@@d!iﬂtqf@ peefergelya
Sti red
4

1 560455 BUHEOH ARiPPeonsmeendnsrndritsed & ppicg! dosmee s
Zﬁbdwﬂ M0 m@ tét Moudnd0G inlgi pea dg| In(chabsihy hirégimich feit pugiens it can

atfrecc)lger\ﬁ?ysbeat?e%ggsarl\)llat%l_tﬁgl(nl\{vgh a higher dosage and when the condition is
under control to reduce the dosage. The exact dosage will depend upon the
15  activity of the compound, mode of administration, on the therapy desired, form
in which administered, the subject to be treated and the body weight of the
subject to be treated, and the preference and experience of the physician or
veterinarian in charge. S1P1 agonist bioactivity of the compounds of the
invention can be determined by use of an in vitro assay system which measures
20  the activation of S1P1, which can be expressed as ECsg values, as are well
known in the art inhibitors of the invention can be determined by the method
described in the Examples.

Generally, the compounds of the invention are dispensed in unit dosage
form including from about 0.05 mg to about 1000 mg of active ingredient
25  together with a pharmaceutically acceptable carrier per unit dosage.

Usually, dosage forms suitable for oral, nasal, pulmonal or transdermal
administration include from about 125 pg to about 1250 mg, preferably from
about 250 ng to about 500 mg, and more preferably from about 2.5 mg to about
250 mg, of the compounds admixed with a pharmaceutically acceptable carrier
30  or diluent.

Dosage forms can be administered daily, or more than once a day, such
as twice or thrice daily. Alternatively dosage forms can be administered less
frequently than daily, such as every other day, or weekly, if found to be

advisable by a prescribing physician.

127



equiv). The reaction was allowed to warmup to room
tenperature and stirred for 2 h. The Sol vent was
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J Physiologiqpl prgcqsgeS(lpclugewwghoxgp.btnltailggewz(t Eaypegific

 espracegly et gg0imd [ S g1 dhppeificinid o

6%a&; inGdced) cBdmidal tBihsformitdo®of thd pBidrdd intdvthk)acB o

4- (5-(3, 4-di oxyphenyl) -1, 2, 4- oxadi azal - 3-y1) -2, 3-di
w&a@afpiqgrfa ﬁﬂ)f t3gre Pﬁog%e@&s%@lhglio ﬁlgéfWIliée f%ag tignal
e%hvatfveé Bﬁ &wﬁ%ﬁﬂom& Gh@n WhitK G {eédliéc&xvemble in vivo
one- h t wel ght of PCC) I1n dry CH2 was added

t hetomenomyplonnd af timhxwenmne @unventpndgaowduras for the sdlegtion and
ste at 0 ct| Xt ure was, s

o pErien o suilabi b RRR S B SR RnEh B el inPesien
eﬁw&&ugf %aSHrBunJg@aimgls’eeﬁk dygswas added Et 20- Et OAc
(1:1) and the slurry was stirred and filtered t hr ough

a pad dn amethert enborhimente Siegueremsevidedsnediods of melgngat h
Etcér%lpgt qui of, %C(}r)n ounQi c(ieelggrrl] f lq l}f,]erré3l B fhc 1l C?é: gO%%PA 1ng c%m@&und

ofdff &t iRgeritioa Vkiﬁi @ﬁﬂamﬁc&ﬁlc%ly la&eﬂtable camerWB(lﬁ&ﬁMﬂi some
CDC13).8: 8.48(dd, J=8.0Hz, 1. 1H),
J %mbszri&nenz‘s 1‘*“5 phavmeqe(ualeallwaccsmsmf caweapﬁdlquq} 1s spitglde dor

J ogalg'allzmm;t'fgtlon. Ig @g)rtne st]6h7et§ﬁgd1m11:1'fps, 'the methods can further include

the step of formulating the composition into a tablet or capsule. In other
embodiments, the pharmaceutically acceptable carrier or diluent is suitable for
parenteral administration. In some such embodiments, the methods further
include the step of lyophilizing the composition to form a lyophilized
preparation.

The compounds of the invention can be used therapeutically in
combination with 1) one or more other S1P1 inhibitors and/or i1) one or more
other types of protein kinase inhibitors and/or one or more other types of
therapeutic agents which can be administered orally in the same dosage form, in
a separate oral dosage form (e.g., sequentially or non-sequentially) or by
injection together or separately (e.g., sequentially or non-sequentially).

Accordingly, in another embodiment the invention provides

combinations, comprising: ;
a) a compound of the invention as described herein; and
b) one or more compounds comprising:

i) other compounds of the present invention,
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6.99(d, J=8.5Hz, 1H), 4.24-4.17(m 4H), 3.55-3.53(m
2H), 2.79-2.77(m 2H), 1.53-1.49(m 6H). 13C NW\R
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152. 86, 148.86, 138.22, 134.63, 127.72, 126. 00,
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36.25, 27.61, 14.70, 14.61. 365. Anjnation
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ridine (1.1
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t enper ddomtendtivns dftheTiheentiea didlode masurds biitepantih from (a)
CH2C12 and, shed wi t h NaHCO3 . The or anl c hase
wasd @iiaa seds tosmulatinn sod F%PEO‘HH%() fogm s
r?&ﬁ‘&ﬁ%ld?fsegé eSombilfatibh{ GEheaR el PAn/ dcﬁa%&':as% ate
treate e correspondi ng 10 am ne V)
Difgaf\(latBon® i g kity Jn sdthe embaditrients, tvas osmprer @uh;mtun&@ﬁbnhc(b)
48h. . The, reacti on di luted with H20 and t.he uct
exts REply! i oret et R Ty sgrmibonad S (RS e pAdS UM
Cséparstelyng CH2C12/ MeOH (9:1) to offer

am no d| aryl oxadi azol es in noderated yields. CEt 15
Il NNR(F@@%M@S amb’(br@):&tmgs i(g(thle othef7agehgs to _‘bp|)employed where

7 aflicyBle, 9t pRys &y ahFin i otest Lol O pk Pipsidhy bk

Reference, incorporated herein by reference.

Methods of Treatment

In various embodiments, the present invention provides a method for
activating or agonizing (i.e., to have an agonic effect, to act as an agonist) a
sphingosine-1-phosphate receptor subtype, such as S1P1, with a compound of
the invention. The method involves contacting the receptor with a suitable
concentration of an inventive compound to bring about activation of the
receptor. The contacting can take place in vitro, for example in carrying out an
assay to determine the S1P receptor activation activity of an inventive compound
undergoing experimentation related to a submission for regulatory approval.

The method for activating an S1P receptor, such as S1P1 , can also be
carried out in vivo, that is, within the living body of a mammal, such as a human
patient or a test animal. The inventive compound can be supplied to the living
organism via one of the routes as described above, e.g., orally, or can be
provided locally within the body tissues, for example by injection of a tumor
within the organism. In the presence of the inventive compound, activation of
the receptor takes place, and the effect thereof can be studied.

An embodiment of the present invention provides a method of treatment
of a malcondition in a patient for which activation of an S1P receptor, such as
S1P1, is medically indicated, wherein the patient is administered the inventive

compound in a dosage, at a frequency, and for a duration to produce a beneficial
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1H), 4.23-4.16(m 4H), 3.78-3.70 (m 1H), 3.53-3.46
(m 1H), 3.29-3.22(m 1H), 2.96-2.94(m 4H),
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., 1H), 4.44(t, J=6.8 Hz, 1H), 4.24-4.16(m 4H),

39&12@3 34 (m 1H), 3.27-3.19 (m 1H), 3.28(s, 6H),

ciiggats P v Srjubeq o dinl) HOY PrRSepyReMED R,

1285271 ft Tdm B, BAd6naO(NavadisPharm@)1 ./A8i-GFPGanGBodies (ab-1218
114.84, 112.49,.112.31, 69.67, 64.7 64. 5 40.

3204 gb- ‘65301 erefjony dhbeam, gyi- wgultlmﬁﬁﬁl SehodK e Sarig Gz,
10;2110»% Tﬂs%@g&wmﬁrsw pﬁdﬂogfag ﬁlbﬂﬂ Iftvirbped P32 4- oxadi a

zol e a stirred sol ution of
3 ofthdplatishbaty fiwny BerkiraElnger( Betzlbovins! serubs F B) andreharqpalt 2

¢ AR HOP oI T SR G I g Lo te R A e A TSR

r %ﬁ?@cb@ﬁﬁ’s(%ﬁleﬂ ®yMhakdgeh 4ird Gibes Biybenzoyl chl ori de

quantitativel a stirred suspension of

MIX -298 gelbostah)y exprassing the GFP- taggedl\}lfljllizrrcl:a(n13 S1P,
?% (lga%#ﬂ?)?SflP éﬁpgﬁ}’dﬂiﬁzb t r((gF }7 tl,ff*l[mgére a%?ft [Fx%)m bp TMYEthy Hla

a sol u

3.(CothetibodykathzSyydnch l(}éhteﬁ)e @dills NMre fridirfaifiéd nﬂngh-tgh&:ose
reaction was stirred for. 12 h at roomte eratudr £
mimedified Fagle's sindiun coptaining GlutaMA K, prd serplemgnted with 105

figggned nTaﬂlr?é’t{é’.%'td?ﬁﬁQﬁ ?&15{16“ ﬁ{d'@:fgcﬂ‘%iewl\f@§0&fghﬁijh[‘8

vacuum e SO was” added to POC13 and heat ed
th?rﬂso?ERD 20 for 6h. The solution was poured into an

cont.al E&ﬁ stol uﬁl Zn of

Q . 4
pur i fi efindl¥ sael-anp éélﬂ‘é gfm%pﬁlr@mm -86ated®toCER GALwMRARed to
(9:1 to%/lleldthe uct as white solldl%67%y|eld

(7 1s9 jgand Endyced @hbeGF/Puntem@h:a@)on &els guerq subaeq overnight
qu’l %}ié_ﬁjd,c’)al-_/strg)i) ?gf%J(_g:g-;?B&)E&e?iYurﬁ ggfore] theStatt S thd gxperl%'leé}lt,

and all incubations thereafter were done in cs-FBS medium-containing 15ug/ml

cyclohexamide. Cells were incubated with agonists (or vehicle control for the
indicated times and reactions were terminated by removal of medium, and
washing with PBS. In expeﬁments with the antagonist W146, antagonist or
vehicle was added to the cells for 30-45 min prior to agonist incubation. Cells
were fixed in 3.7% paraformaldehyde for 10 min and mounted on coverslips
using GelMount mounting media. Cells were scanned with an Olympus BX61
scanning confocal fluorescence microscope. For detecting GFP, fluorescence
was excited by using an argon laser at a wavelength of 488 nm, and the absorbed
wavelength was detected for 510-520 nm for GFP. Photomicrographs of ligand
vs. vehicle were obtained using Metamorph software and the images were

assessed (in Photoshop) for the appearance or not of vesicular S1P;-GFP pattern
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251H), 6.98 (d, J= 8.4 Hz, 1H), 4.20 (g, J= 7.2 Hz,
2H), 4.18 (q, J= 7.2 Hz, 2H), 1.51 (t, J= 7.2 Hz, 3H),

wa 280/16t529 J =7 .2 Hz, 3H); 13C NWR (100 Mz, QBCI/B§2009003014

10

15

20

25

30

165. 81, 162.46, 152.51, 150.84, 149.20, 131.52,
128 ifi&nali20i08,73 cHat&ct&ktic phRern@idofted bs8nos6 6. [bteircdowgled

14.92, 1 mz. 312 (M), HRMS (El1) for
CIre9epta éﬂl%m%'\/lsgag’gl%gl‘%%?nlus found 312.1350. 30
N‘Iﬁlmunoﬁeglmtatlon and immunoblotting for S1P,-GFP and ligand-stimulated
445-3, 4-dir et hoxyphenyI)-4H 1,2, 4-trrazol -3-yl) pyridin

eS&ﬂuLkﬂmiﬂngmnmﬂloxane (31.5 mol , 8. 87n) was added
to a s

di et hox j t
(5. 84> sl eEest G oty §chrﬁfé@§fl%°qe@2§° aiipiEhaigg o
P11 PAGF FeR Y sHaBed e? @ pletipitdtiiéh-BRAahoKIBtWA Sxperiments

stirred at 0 C for and then placed in the
r e¥ith aur-GFB ran(lb)octsesc)cerlbrwers seeded e 3 dnmy dishes wad gmypbioed

n
r cacn el Pt o pEANEE " TAALEN A was
etrisliacedty) dsFrEB S Riebiuim &&m@icen@WK&hﬁﬁwamddﬁ%ﬁngﬁl Drugs or
pr eci |tated as pale orange solid in 63 %

l d
( ebigle (bythempdegasett Braediey Masginchbed qurtﬁfhig'fiiéated times.
?gﬁ{tgflérﬁlg(f 61’:1%%18;5903, it Horngfilyéﬁlvbgré Nasild tWi& ihTeedidig PBS and

lysates were obtained by incubation in RIPA buffer (50 mM Tris-HCl, pH 7.5,
150 mM NaCl, 1 mM EDTA, 1% Nonidet P-40, 0.5% sodium deoxycholate,
0.1% SDS) plus protease inhibitors (Complete tablets, Roche), and ImM

NaVO,, ImM NaF and 0.5M B-glycerol-phosphate. Cellular lysates were
cleared by centrifugation (10,000xg, 15 min) and the protein concentration of the
lysate supernatants was determined by the BCA (Pierce) method. Equal
amounts of lysates (0.5-1mg) were incubated overnight at 4C with a monoclonal
GFP antibody (1 ug antibody per 400 ug protein), followed by incubation with
protein-A sepharose beads (2h, 4C). The beads were recovered by centrifugation
(10,000xg, 1 min) and washing: 3x RIPA buffer: PBS (1:1) without protease
inhibitors and twice in PBS. The beads were suspended in 2X Laemli buffer
containing 2-mercaptoethanol, boiled for 10 min and proteins in the beads
separated by SDS-PAGE in Novex, 4-12% Tris-Glycine gels. Gels were
subsequently transferred to PVDF membranes, and probed overnight (4C) with a
polyclonal GFP antibody (1:10,000) for detection of S1P;-GFP expression or
P4D1 (1:200-1:800) to detect the S1P,-GFP-polyubiquitinated complex.
Horseradish peroxidase-labeled antibodies were visualized by ECL
chemiluminescence (Amersham Biosciences).

Agonists stimulated phosphorylation of S1P,-GFP in HEK293 cells.

Cells stably expressing the GFP-tagged human S1P; were metabolically
labeled with P*? orthophosphate (80 uCi/ml, Perkin Elmer ) for 2 h and
subsequently incubated with agonists at the indicated concentrations for the

indicated times at 37°C. Incubations were terminated by agonist removal and

131



ng) (freshly liberated fromthe imdate salt using a
sol ution 1M of Na2CC3 and extracted with ether) in

waec@banisty i | e was added pyri di ne-4-car bohydr azPdeU§D0H803014

10

15

20

25

30

mol , 75.5ng) and the reaction was refluxed for 2h.
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o)&iéi.’éﬁz olt is3copmerciplyiagpitable fiom ChemBrldge Screéning Library.

Flask, AERPVE I LRn St s o7 sespien BrRubRBFLE AR o

(R t&m&ﬁ&iﬂ@irﬁlh{brﬂﬁﬁéé&& SpHoF ati
squ{eﬁg?: al | yévm th I—lEBt m rO dg?rrg?gl and&gDCI

(gntﬁglah@atmnﬁ%lwblatnn%w% de%tlgn(é}orrz z1Caheers.dHawhal
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pojrotb ?gﬁb&? I@ Ehrgn rsg%ly%sonl 8@ i ni ?nhédgaem chcE&ggW%?&g °

0.id&nifiel by th}etmmpumremmgs SRFSrlGdrefsollts ad®liPFGRRl 30

m.n at _roomte ratur nd th ted to 90 C for

1 GRterhali 28ty PRYSIR PRSP hOBAR AR g@ﬁf(tﬂé?ﬁswa%% dgure 1.

di | ut eciphidting 32abHISH %qu@cek i AtioNakd p@l@'qblqumatlon with
extracted wth EtOAc . The organi ¢ phase was

dr3188 and thest\effSTiarg bhyaked by tlan%ﬂ Pdmmrsat\&d%mwp Figure 2.

col urm GAPBTRY dop Ay e St beubRis Mister bt eTink o

t hRlyabafiedtionsSsed @k 3yel | ow solid in 56%yi eI d
(78rrg) 1H NVR (300 Mz, CDClS% 6 8.82 (bs,
(d, J=Ipwgs obggyvedtha$ I(annd the $1RI mmﬁg@gomyst @'ﬁ %897 1nduce

lymphopema(Wel, Rosen et al. 2005). SR-917 and compound 32, delivered by
gavage, did not induce lymphopenia in mice. Compound 236, at 10 mgpk by

gavage, induced lymphopenia; see Figure 4. Compound 236 is soluble in water
at 0.5 mg/mL and both i.v. and i.p. delivery induce lymphopenia(Sanna, Leaf).

Pharmacokinetics

From the initial mouse efficacy studies (Figure 5) plasma levels of
Compound 236 at 5 hours were:395/87.6 Mean/SD. Stability in hepatic
microsomes for Compound 236 was species dependent. In human microsomes,
the compound was very stable and moderately stable with rat. All were NADPH
dependent. In the presence of 1.8 mg/ml hepatic microsomes the half lives
(minutes) are human stable, Mouse 50, Rat 16.

S1P1 polar amino acids essential for S1P mediated activation are not are

required for S1P1 receptor activation by Compound 236. S1P requires several
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n-ComplRic qivatienfuSanha st alo2QMlodi e Si Rbpalacsideehiins of e
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m xt ure refl uxed faor 20 der ni gen '
atcﬁ%?ﬁ‘re‘%l’\@?‘tymél i ed R E&% and Roba8 TRt s1P 1receptors
t GRPRUALHEG I 48280y HRSodnl 258 (BiurdG)e OF gani ¢

sol vent 1vvglgscog}z:ent raate under nregﬁc(e ?Jergebssure and

t he AP-hydroxyi m dam de was used in the next step
V\n'(ﬁhout further purification. To a stirred
sOXAMRIFS of 3, 4- di et hoxybenzoic acid (73ng, 0.35 mmol)

in 1, 4’me%ﬂ8®i%&)3 ds BFe s{nﬁﬁes’i%d £hdA& aliedd) inalﬁgassays

HOBt (62 ng 0. nmol ), the reaction was stirre
2@sdeseriged heigin.- t enperature. To the reacti on was added

”5 @F’e"%‘%’&%@ﬂem dam de (87ng, 0.45 mml) and the

m rtred for 30 mn at roomtenperature

f ol | owegbNantslfoh erfradonCACREad€ Bolvedts @ seafog:8hgeat gehde.
under reduced pressure, diluted with Et0OAc (80 m% and

weksaaentsii yrhess othrewisgxmeeds fronTitd faopgenni Bisheryand Adsich highest
d r(fugﬂtyqa\ogﬁaﬂ\fgzﬁg% SR ge? B6 %421}4 affrfum plates, (whatman, type Al Sil
G/UV, 250 um layer); visualization by UV absorption. Flash chromatography
was performed on silica gel 60 (0.40-0.63 mm, 230-440 mesh, EM Science).
NMR: 'H: & values in ppm (TMS as internal standard); 13C: & values in ppm
(TMS as internal standard)
Reactions were monitored by LC/MS.

General procedure to reduce aldehyde:

To a stirred suspension of aldehyde (1.0 equiv, 0.4M) and silica gel
(catalytic) in ethanol at 0°C was added NaBH, (1/3 equiv). The reaction was
allowed to warm up to room temperature and stirred for 2 h. The Solvent was
removed under reduced pressure and the product purified by CC in
hexane/EtOAc (7:3).

General procedure to synthesized amidoximes:

To a stirred suspension of Hydroxylamine hydrochloride (1.1 equiv) and
Na,COs (1.1 equiv) in ethanol was added, in one portion, the corresponding
benzonitrile (1 equiv). The mixture was refluxed for 6 h followed by addition of
NH,OH.HCI (1.1 equiv) and Na,CO; (1.1 equiv), the reaction was refluxed for
additional 6 h. The suspension was cooled to room temperature and filtrated. The
solid was washed with ethanol and the organic phase concentrated under reduced
pressure. The amidoxime crude was recrystallized from EtOAc/Hexanes and

used without further purification.
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S P aliiop B Pvirgligin T3 IV Re Tt THe FeRtign was
( Midwa@to warm up to room temperature and stirred for 2 h. The or%amc phase
3-(1H i ndol-5-y1)-5-(4-phenyl-5-(trifluoromethyl)thiop

h e’faszva,%llqd with watercmddlmé over %894 eohmrbum Tde crude was
1 H hd]egl %fl un(dgrrr% W Ietgg)lélejs%u %%i ﬁ"mﬁ gng?l)uporehrdrpl grapgy in

er r mere ree e I ons,

hyltmwb@m effoyd ppeblidiné deivadivesSia, go6a yieldeo! ) and
potaSS|un1b|carbonate (7.04g, 70.3 mmol ), the reaction
d leflgrivat m xture was cool ed to room

tenper af ur Slr?e'ddsoﬁdl%n oqlllangodx\ggre ('1 ! éSIR’Z&[ acEHS a&ﬁg@% SC was

sol vent” was Concen rate er re pressure an nd
t haddd sloyhr ditinTcgaivbe®hyasdeiSaduiv). Tlikﬁreﬁemtn wheirred for 2

WIht at:?lélt°cfalﬁ£itr2§r{1to?gd ‘tl))t ’II“I(iét iﬁ%rer completion of reaction the mixture was
neutralize with 50% sodium hydroxide and the product extracted with ethyl
acetate. The organic layer was dried over Na,CO3 and removed under reduced
pressure. Indoline cores were purified by C.C. using CH,Cl,/MeOH (9:1) to

offering quantitative yield.

Spectroscopic Data for Selected Compounds
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wachd/ 151524, 4- di oxane wer e added under

10

15

20

10 To a solution of
4- phenyl -5-(trifluoronethyl)-2-thi ophenecarboxylic

at nosphere EDClI (125ng, 0.65mmol) and HOBt (88ny,
0. 65mml ). The re&&ti on was stirred at room

t enper aintfe fgF—80 min foll owed by addition of

AP- hydr gk yi/m EtL14 ng, 0.65mmol), the reaction
waf stirréd fo O additional m nutes at room

t ature followed by 1516 h at 95 C. The reaction
was concentrated under reduced pressure. The crude was

di HIYMR WOPHZ e BAE)§:S0%A(, 2he 8 Wakh dd 6iH 7 2H) sh8Qddt &85,

. 30077 (ABSE7 AR O hboun e SHEEe 4R feliE.

r gB3ced4@r esxpure. The product was purified by col um

cg%omat ography using CH2C12: MeOH (9:1) to yield 91ny
( WOGR 612 Hzecmﬂm%omm 1l682(3EI1§2932150$5214(8\,$§ 134.68,

r}%qgi&il“_afg 1405116005950, Pdds, g ObLBE L Nae) 1 BleBPks.
SQMHIPQMZOf 3-(1Hindol-5-y1)-5-(4-phenyl-5-
(trifluoromethyl)thiophen-2-y1)-1,2,4-oxadi azol e

(40ng, 0.097 nmmol) in acetic acid at 12-14 C was added
sl oWy sodi um cyanoborohydride (19 ng, 0.29mmmol). At
the end of the addition the reaction was allowed to
warmto M8920 C arp@Etwas stirred for 2 h. After

co tiQn the” T8action m xture was neutralized wth
50% sqdi uth hyd de and extracted with ethyl acetate
( X2). The drganic |ayers were conbi ned and dri ed
over Na2SO4 and @ehroved under 5 reduced pressure The

gﬁro Ml[wg’r ap y US| n@%@gp%égﬁg (8%’61@{ ?‘Fﬂrzl{lh732 (s,
pr1<Hj,uEBl l(sn 184, 368 I{tl,EI=dZ 4 B3, 8HyY. 100(q032 6Wrbliz) 4H)VS .45Hlt,)J =

3 G(%Hﬁeﬂlﬁ)y :}4+ ;SJyNP’H% hLuMH3z, GDQ12) BIOB. 867835 Y000y bk ethy
| h%bb@ﬁpfdpm?m%)sz o 12s¢t 1@5%@' ??'(63419 64.06, 14. W %S%Mﬁ%nﬁ

hydr oc I 'de (23’ 53g, 339 nho i ssol ved
wat er (120ml) and potaSS|un1b|carbonate (33.9q, 3339
nmol ) was adgﬁg

o)
N|/>—©70Et
i YN
N~

'H NMR(500Hz, CDCl3)8: 8.80(s, 2H), 8.05(d, J=5.0Hz, 2H), 7.65(d, J=3.0Hz,
1H), 7.11-7.09(dd, J=9.0, 3.0 Hz, 1H), 7.02(d, J=9.0 Hz, 1H), 4.18(q, /=7.0 Hz,
2H), 4.08(q, J=7.0Hz, 2H), 1.52(t, J=7.0Hz, 3H), 1.44(t, J=7.0Hz, 3H). °C
NMR(125Hz, CDCl3)8: 175.92, 166.66, 152.78, 152.44, 150.48, 134.73, 121.53,
116.36, 115.86, 115.40, 113.89, 113.82, 113.69, 65.62, 64.30, 14.84, 14.80. MS.
(M+1) 312.

-0 OEt

!
\ Z
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15cautiously. The m xture was stirred slowy until
conpl ete solution. The m xture was added to a sol ution

wobkodAssehyl i sonicotinonitrile (2g, 16.9 mol pCT/HSI0BH/003014

10

15

20

(30 mL) at -25 C (ice nethanol bath) and the reaction
WAENM R (30881zaC DS 8. 8N LAY 8. @4(H or=415Hz, 2H)e7.824dd,i/e8.4,
m xture was extracted wth Et0OAc éSXlOOrTL and t he
caiiimdd)of-6ad. =pRdbed Haet 80(adned Ha, d H)ot- 46, (80RE]2,

20T 05815 AT 1R bR P R AL st 25

pusB4Rews(y1,qaR Y5 IAWHMRL Q8! FIY10, Ui 169, hﬂxmﬁa/ﬁt @d\g_o
(1:1 to yi el d AP- hydroxyl m dani de in 47%y| el d (1

g)14-TPoMS. §MMld 2% of 4- phenyl - 5- (trifluoronethyl)-

2-t hi ophenecar boxylic acid (200nmg, 0.735mmol) in DW
wer e added under nitrogen atnosphere EDCl 25(183ny,

0. 95mmol ) and H030I1t129rrg, 0.95mmol ). The reaction was
stirred ptO rog Fenperature for 30 min foll owed by

addl |on|of/ dr oxyi mi dami de (143 ng, 0.95mml ),
~SpctiMn wis’stirred for 30 nin at room
ature followed by 16 h at 95 C. The reaction was

concentrat ed under reduced pressure. The crude was
di' HOY MR (39 QHhe, IEHDAG)S¢ BB (s) 2HB. O(Shéseh. Oz, RH, 380(d, /=7.5Hz,

ot P G Bl by Pl o8, S LR P Bt foto

redueed PHSSISANE /=T 0812 ﬁ 1‘%550@(!‘ N‘l‘@ﬁ%l@tmzf C@@l})& 17%Q18U 187.38,
chr omat ogr &phy Usi ng 1)t e 61nyg
(96969 141.53, Hé4;5t)ob[wc32 1RB40E124.83, 2121492110\/46 150 03N15 92,

B,95550%5%k 14.70. Ms. (M+1) 268,

OMe
N’O S
7
i N
N _—

'H NMR(500Hz, CDCl;)5: 8.81(s, 2H), 8.05(d, J=4.5Hz, 2H), 7.73(d, J=8.0Hz,
1H), 7.60(s, 1H), 7.31(d, J=7.5Hz, 1H), 3.96(s, 3H), 2.31(s, 3H). 1*C
NMR(125Hz, CDCl3)8: 176.71, 167.31, 158.13, 150.51, 134.60, 133.06, 131.24,
130.10, 122.33, 121.41, 120.56, 118.84, 108.90, 55.58, 16.62. MS. (M+1) 268.

r;:—o OMe
\ VY
MeO
'H NMR (300MHz, CDCl»)d: 8.84 (bs, 2H), 8.35(d,/=4.5Hz, 2H), 7.64(s, 1H),
6.63(s, 1H), 4.03(s, 3H), 4.01(s, 3H), 3.96(s, 3H). MS (M+1) 314.

N-O

/ OMe
\ VY
U N)\@o\
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4- (5-(3, 4-di et hoxyphenyl) -1, 2, 4- oxadi azol - 3-y1) -2, 3-d
hydro- 1H- i nden-1 -0l To a stirred suspension of
wQ2@205328- di hydr o- 1H i ndene-4-carbonitril e (5BCT/US2009/003014
31.8nnDI) and silica gel (100ng) in ethanol (30nL) at
0 'S NRIR @@dEﬂ-IzJ,QIDGJB)M 8(80QBBH) 1006 (BHDM), TTTe(ddedets. 4.1
was al | owed t to roomtenperature and stirred

f &z, 3Hp, 7. frfh@ s’cﬁ %éan 97 @ndv Sell K d&D, 4-9%de8Sfm, 1H), 5§93
gkf%ﬁg{?éﬁgg 8ﬁZxane Ewéﬁbtgg q?bﬁgkg??“f” CDCls) 8:

1-1mgan pk§7. @1, 356195yﬁ5032(],|—]|4l7ﬁ991’ﬁ§1—@f1- aamam 19.99,415894, 113.98,

5 (3606513 b0 éfs? bt foocl 359, !l WN%ﬁ

(d, J= 7.8 Hz, 7.33 (t, J= 7.8 Hz, 5.28 (t,
J= 6.3 Hz, 1H), 328-3.18(m 1H), 302292(m 1H),
2.63-2. GNt@ 2.06-1.99 (m 1H). To a
stl d_dol yki

ydr xy N 3-d HMiE- | ndene- 4-carbonitrile (3g,
1§N ' 100 nL) were added cautiously

&%&9#"@&0% ﬁ#@@}ﬁ SR Bk g0 P R0 s s

p%@@ﬂzumyraf@szaaﬁs 46320803, 99(4 SIS Vi) espal
portions he nmi xture wWas cool ed to room tenperature
10 and the SO|Id was filtered. The organic sol vent was

concentr under 6educed pressure and the crude was

recr sta ed anol to yield 2.59 (69% of
ve vial, a stirring solution of
3 M d+ thoxybe C ﬁbld 25 (200ngy, 0.95mmol) in DVF

was treated with HOBt (168 ng, 1.24mmol) and EDC
( ZHWR BORAMHD IQDEL): GM(bgmﬂaEr &B84(bs, 2 &.826d /-84,

sitie 18br a8l /6t e shio B I8 HE tib ol oyes oy

reggtion was stirred for additional 30 min at room
tenperature and then heated to 130 C for 35 min in the
15 initiator. The reaction was diluted using a 30
saturated so|ufion of NaCl and extracted with EtO0Ac
(3X80m). Thg o T\ phase was dried over Na2SO4

an oncentNat ed under reduced pressure. The
putified by col um chromat ography using
H(9:1) to offer the product as a white

o o
%(3 Ag-d6e h/gné'l_p%l %%%3%&'(%?% J)fl)“'p%cn)' lipe HZ 3 %3): 58
|]‘-|ZCOI(1 H}\/éléltl deoﬂar%ele 1] |]—5|z @andz,, 8.8 L) Wwabhided to d stirfedsdtiation of
t —
'_3!)4 diethoxybenzonitrile (7.84 mmol, 1.5g) in anhydrous MeOH (23.53 mmol,

20 954 pl) and anhydrous ether (4mL). The reaction was stirred at 0 °C for 1h and

then placed in the refrigerator (0-5 °C) for 48 h. To the mixture was bubbles N,
to eliminate HCI and concentrated under reduced pressure. To the crude was
added ether anhydrous and the methyl 3,4-diethoxybenzimidate precipitate as
pale orange solid in 63 % yield (1.3g). The product was used without further

25  purification.

To a stirred solution of the imidine (0.5 mmol, 130 mg) (freshly liberated using a
solution 1M of Na;COj; and extracted with ether) in acetonitrile was added

pyridine-4-carbohydrazide (0.55 mmol, 75.5mg) and the reaction was reflux for
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wW@280A81548 (m 1H),

10

15

20

25

Hz, 1H), 5.29 (t, J= 6.4 Hz, 1H),
2H), 4.18 (q, J= 7.2 Hz, 2H),

22-3.14 (m 1H), 2.59-2.BAT/(/2009/003014
1H), 2.04-1.97 (m 1H), 1.5 (t, J= 7.2 Hz, 3H), 1.49

( 2h. e rhixdureddlls; cohdéatPiMdd UntePreitiZed ﬁ%ilﬁ?) andGAd brude was
168.9, 152.8, 148.9, 146.6, 143.3, 128.9, 127.4, 10
1hipated at 1R, 3 for 2h., Phe proguat wan.smrrﬁed b123 g, usipz GH,@ly:\geOH

, 1.5 14.9 .14 mz 367 (M),
s 1ot Pradar i 3 e P ek se 7 ses2 1 bund
381 NIOR3400 MAREEBCI,)8: 8.71 (bs, 2H), 8.11 (d, J=5.2 Hz 2H) 7.60 (s,
N1- 44- ( 5- (3, 4- di et hoxypheny1) -1, 2, 4- oxadi azol - 3- yQpyr |

dilfkb)27. AVnéd HgB)‘Hl{Z\IZl,H\)Zé &]E)étl HFA8et, ﬂhﬁ),e‘l 1] &g, d’Fér&H@ 2H) 4.07 (q,
2 et A5 B Lo etk PHork 40 (41 £ %orgD- SCAMRAGDCH):

I nset7hamy. 89(,4@9 ob) 14%e1€ 1399601 01224, 110056Y1 20ME, 189 B8 11300,
of 16h under 20ref | uxi ngécondl ti ons hydroxyl am ne

hyldd §8h$b87.¢d-121 1499, 19286 MS foil) 3hhd sodi um car bonat e
(2.25g, 21.25 mmol) -in equal portions-. The m xture
was cool ed to roomtenperature and the solid was

f| |tered. Thg-Wrga sol vent was concentrated under
reducs resur}@he crude was recrystallized from
et hgho viéld 6 (3.59mmol , 84% of ami doxine.

23R ¢ ef owave vial, a stirring solution of
3, 4-di et hoxybenzoic acid (300ng, 1.43mmol) in DVF was

t meegednemdﬂypli@ﬁﬂy@?@nam 4513D3PbadiabIERSY (354D,

. 85mmol ) roomtenperature. The reaction was

st i rreddf aﬁtlrm.d soluiongIf Betudisthoy yerngoid asifl (0. H mmel.dg0ang) in
p
P Lt R S bt e grafurt A oleack B ER LA for
ands h.ier BiXneatved coacechBted under rdGucadpressutehe
initiator. The reactjon il ut du3| ted
sol ut i orf HIUFECE St FecBa (i ety - {2 pyridine-
ThE 588 &ide (0.71 mmol, 97 mg) in NMP (0.8 mL) was added a solution of
3,4-diethoxybenzoylchloride (prepare above) in NMP (0.8 mL). The reaction

1H), 6.97 (d, J= 8.0
4.19 (g, J= 7.2 Hz,
3.

was stirred for 12 h at room temperature, poured to 20 mL of cold H,O and
filtered. The precipitated intermediate was dried in vacuo. The solid was added
to POCIl; (5 mL) and heated to 70-72 °C for 6h. The solution was poured in an
ice-water container and neutralized with a solution of NaOH (2M). The
precipitated product was filtered and purified by C.C. using CH,Cl;:MeOH (9:1)
to yield the product in 67% yield (150mg).

'H NMR (400MHz, CDCl3)8: 8.84(bs, 2H), 7.99 (d, J=4.4Hz, 2H), 7.67 (dd,
J=2.0, 8.4 Hz, 1H), 7.64 (d, J=2.0 Hz, 1H), 6.98 (d, /=8.4Hz, 1H), 4.20 (q, /=7.2
Hz, 2H), 4.18 (q, J/=7.2 Hz, 2H), 1.51(t, J=7.2Hz, 3H), 1.50 (t, J=7.2 Hz, 3H).
3C NMR (CDCl3)8: 165.81, 162.46, 152.51, 150.84, 149.20, 131.52, 128.05,
120.97, 115.77, 112.78, 111.58, 65.05, 64.80, 14.92, 14.85. MS (M+1)
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phase was dried over Na2SO4 anhydrous and concentr at ed
under reduced pressure. The product was purified by

wa@ edoammisehr omat ogr aphy usi ng CH2C12: MeOH (9: 1) peDUSI0®003014

10

15

20

25

(4-(5-(3, 4-di et hoxyphenyl)-1, 2, 4- oxadi azol - 3-

yl) pyri di n- 29y®) mej.hanol as brown solid in 71%yield

(350qg) | FI /I NYR 0 5MHz, CDCl13): 6 8.65 (d, J= 4.8

Hz ™1 B. O (s, , 7.86 (d, J = 4.8 Hz, 1H), 7.70

(ddA\J .0 FE J2 = 8.8 Hz, 1H), 7.59 (d, J= 2.0
.91 (d = 8.8 Hz, 1H), 4.85 (s, 2H), 4.16 (q,

J 3‘(3a;alehlfoxyﬁmlylﬁsj(ﬁyﬁﬂm-ﬁi gf) 5%) Hzol_)f)aa@lzggl Nlé\‘r/g ( ?I.bOJ sz

CDC13) Tog ﬂmdmlutlpe'bf zzethﬂls@u@:ﬁ equiy) 3ed NHAQHHCI (2

135.5 3 1 112
13347 tp AT g eccny-aieiigs Benghhfety by # he. reagign
( Mak reftiR\6veriibht. TaE r@'c&b‘h QIBB%centrated Ukde r&duced pebssure.
solution of pyridinol 0.059 nmol) in DVSO (1ntl).

wdihe caigerpssissabiediim e ENaNi e)dr&s:gﬁéil%lﬁlewtee aFlsotBRke gertion
(3B ovey RO B hekr HL AR e, HIRECH Pl Fhe

sbhkkedmZhaaWthmmhﬁhﬂnﬁﬁﬂkmﬁ@n PreC|p|tated

dlcyclohexylurea was filtered off and W, t h
et her (lpohitiredialutionof isopiseiipic 2] é‘dﬂg’g 35{%%9 Aas

\?\21215 W68 vit \baseécgﬁﬁ Eﬁ@ﬁ?at < dnd @R)I@tr(? ajnéq%nb)aﬁl%rreactlon

rled er sodi um sul d concentrated ‘under
r edmcsedecp fcnrsSsmneat rétve terepérdinee fmlswpd biyfadditiobyf @ um

h C12 5 1. i.el 5
CPgoRe DD St priect Do o bion vab et T Adgignarto
( Miih; at room temPer@tysd {heh ﬁéaté&hﬂiﬁo@@ f&f 5 min in the microwave. The
pyri di necar boxal dehyde (15ng, 0.044mmmol) in

diredetion sas didnted wsing assdtbeated solution of NaCl and extracted with

NI - Ji | et hane-1, 2- di nlne pl ) and
PR HReRHE G v 3ef SrrNers Coantmarsts e

r %@ﬁée’nﬁ&te&@%détl‘eﬂlﬁ&@ pré&surdh TR prb@@é’ﬂ\i'é%rﬁﬁﬂﬁ%ﬂ wy@ CThéing

m xture was poured un silica gel and was 25 purified

b;ﬁfbéllumwiﬂ%}ﬁatpowléWmﬁlaﬁglewalzldveOH Et 3N

(s g[ mIﬁMi{o&Dé)M]%l/% (}‘fgﬁ;ﬁ Y %ﬁgzﬂl\ﬁs of HE MRIPERIYELs 2% Pz,
2H), 7.71 (dd, J = 8.1, 1.8 Hz, 1H), 7.62 (d, J = 2.1 Hz, 1H), 6.95 (d, J = 8.4 Hz,
1H), 4.19 (g, J = 6.9 Hz, 2H), 4.14 (q, J = 6.9 Hz, 2H), 1.50 (t, J = 3.0 Hz, 3H),
1.46 (t, J = 3.3 Hz, 3H); '>*C NMR (75 MHz, CDCI3) 8: 173.54, 16928, 151.64,
151.07, 148.91, 131.37, 121.48, 121.15, 118.75, 112.74, 111.82, 64.78, 64.59,
14.87, 14.81; MS (M+1) 312.

OFt
Nf%—@oa
/
L
N~

'"H NMR(500Hz, CDC13)8: 8.63-8.61(m, 1H), 7.99(d, J=SHz, 1H), 7.80(dd, J=
8.5, 2.0Hz, 1H), 7.67(d, J=1.5Hz, 1H), 7.00(d, J=8.5Hz, 1H), 4.23-4.17(m, 4H),
2.68(s, 3H), 1.52-1.49(m, 6H). '*C NMR(125Hz, CDCl3) 8: 175.43, 167.82,
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2-(4-(5-(3, 4-di et hoxyphenyl)-1, 2, 4- oxadi azol - 3-yl )i ndo
lin-1-ypethanol To a stirred solution of
W@ edssehoxybenzoi ¢ acid (400ng, 1.9nmol) i n BYVFUSEN®003014
added sequentially HO 3t (330ng, 2.5 mmol) and EDCI
(432499, 152. :54111&18)88;’:114’7(@2;“85 aapemsz;n% 10hE2 BRd16.08, Mass52,
stirred for itign, in a single
pdigiZ8no4-8t> Q“I‘\@ IWiQQd]r‘b?%é 1J4.I-qlll Mﬁ)l(]édﬂ) é4%-boxi ni dani de
(666nmgy, 3.8mmol). The reaction was stirred for
addi tional 30 nm at roomtenperature then heated at
90-95 C for 14h. OBte reaction was cooled to room
t enper af- uted using a saturated sol ution of
Na?2 an @t with Et0Ac (100ml X3). The
or ¥C Phase was dried over Na2SO4 anhydrous and 10
ceptrated under reduced pressure. The product was
i ed by col unmm chromat ography using CH2C12: MeOH

5 %M&%s%?k@&%@@%@a tl)}l—%(%rl (?%Z‘;H}eé %(dﬁa{i ) L oﬁ%

(ch) 2859 21, w) (e, B2, 1H)H. 457 mm( 81D 15|-98,(d7 52
s SRy o sablog, 4, A5 (o o bOHAD. TONMR RISV

1 8
5 g0 1%‘,’2‘??18’ 1834 3us8. sl ipe SR asaTogy 1221,
IVHA 6.3GDCI2340, @]87156@.55,15@7(5,1415[021\@. (M48) 9172.2), 125.7,
122.2, 121.8, 121.7, 121.3, 121.2, 117.0, 114. 4,
10 114. 3, 112.7, 112.5, 64.97, 64.76, 14.86, 14.78. M
(El) mz 350 (M+) ogRVS (EI) for C201- 119N303 (M+):
cal cd 35001499—Kound 350. 1504. 20To a stirred
sol utiorn o \ pFe@epus product 110 (260ny, 0.74
Ny-acet iv—4cid at 10-15 C was added slowy
[ cyanobor ohydride (140 ng, 2.25mol). The
reactlon was allowed to warmto 18-20 C and was

st HrNMR(BO@Hf, @DCAj& 9r40c59 Hl) £8.76(d, F=he. Omatﬁ),@mm)(hsr(lﬂz
neutralized w t 0% sodj um hﬁ‘g oxid

exltH)a&fS%@dm’rfhie% HVF: H@e? &P6. (To0Re W) /- 4ﬁ’h’é46%ahﬂ)c

I r 0 d v 13@3@4

et bl D Sl AR
15 WE(SDGlgy& flr/éd9by66c&ﬂ Llfm 9ehrxinGs, d48.8phiA8us, mg4.90, 122.67,

12/ MeOH (9 12) rovide the di hydro_conpound in
8d2§%5y|1%(?é2 (126 3an2 2,60 2o P 34, P 1Nﬂ/ﬂQ798g‘B6W,S- (M+1)
C@gB) (5 7.78 (dd, J1 = 2.1 Hz, J2 = 8.4 Hz, 1H),

7

H, 1.48 (t, J= 3.3 Hz, 3H);
175.05, 169.06, 152.62,

(d, J= 1.8 Hz, 1H), 7.55 (d, J= 7.8 Hz, 1H), 7.16
(t, J= 7.5 Hz, 1H), 306.97 (d, J= 7.5 Hz, 1H), 6.76
(d, J= 7.5 Hz, 1H), 4,21 (q, J= 6.9 Hz, 2H), 4.16 (q,

.9 He 3. 2H), 3.46 (t, J= 8.1 Hz,

1.

20 14}?§M}€(§03}§z 8@0&% X. 2'5’(& 1351?5142'\’5?{), ﬁ%d (Ee)s. bz, 1),
7.66(d, J=2.0Hz, 1H), 7.37(d, J=5.0Hz, 1H), 7.26(s, 1H), 6.99(d, J=8.5Hz, 1H),
4.77-4.71(m, 2H), 4.23-4.17(m, 4H), 1.52-1.49(m, 6H). *C NMR(125Hz,
CDCly)8: 176.20, 167.51, 158.85, 152.90, 148.86, 148.78, 13632, 122.11,
116.22, 112.50, 112.25, 111.76, 106.58, 64.82, 64.61, 14.70, 14,61. MS. (M+1)

25 327.
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C20H21 N303 (M+): cal cd 352. 1656, found 352.1660. To a
stirred solution of the previous dihydro product

W@ 3000515 14mol ) in DVF (3nml) was added pot asBCT/IG2009/003014

10

15

20

carbonate (118ng, 0.85mmpl) and 2- bronoet hanol (204
0. 28mmol N-Ohe reacOMm was stirred at 60C for 48h. At

th send/(/of M) he ctl on the solution was poured into
50m xt ure was extracted with EtOAc
( o) . The n| fiases were combi ned, washed

W|th wat er dr| ed over sodium sul fate and concentr at ed

unHANMReG0 e, GPEL dF 8.18THaS (ol 7.80(ddpdir 1.8 &, #3 = 8.4

t [ 0
384 TP% RO BRVers TR b " AR B Vb gk
ml32H§4 L] (214J%d418 HZL 21=1) 11 83 7J =32 Hz,3H), 1.49
1 1(d, J= 1H), dd, J1 =0.6
Hit,,J HzpéHDizl\’ISiMH)?”flio (t, J= 5.1 Hz, 1H), 7.17
(d, J= 1.8 Hz, 1H), 6.70 (d, J= 8.1 Hz, 1H), 4.14 (q,
J=7.2 Hz, 4H), 3.62 (t, J= 6.0 Hz, 2H), 3.55 (t, J=
8.7 Hz, 2H), 3.28 (t, J=8.1 Hz, 2H), 3.21 (t, J= 6.0
Hz, 2H), L3O (t, J=_1.8 Hz, 3H), 1.35 (t, J= 1.5 Hz

NRPR (7515968 20, 51.46, 29.99, 15.00, 14.90.
R 30 ), HRVB (El) for C22H25N304 (M):
396.M 918 dEB96. 1918,

- dlﬁﬂ@]gl%(( %Mde yI am @)%?%aﬁglo% Q Igﬁ)ghffﬁr(}%b ’1?8
sa. 4JHL7.,oerf7 7©c(dpba mdl HAz51 ) 0013y 3(1(rﬁQ3I|i);rﬁl6)9 (dnJ erszmz),

i Dr Tt oH et #f b 1~ BRrdm, 2R bl gn

sty 6y, Po WR@QMH@"@BC{@ W@W'?G‘ 1169 5T 5356 € 4989, 138 22,
conéentrated under reduced pressure. Thé crude was

dilBdB8d13IthSHNBOEL0MI0. 1221a 6.6y b25a%éa2 Po1 BistArl 2.48, 112.25,

23 BB 5o, T Tz M a8l Ted over i gnt at 60C

The reaction m xture was poured into water (100nml) and
extract ed vvlth Et OAc (100mL X3). The organic

-

'H NMR (300MHz, CDCl5) 8: 8.82 (bs, 2H), 8.02 (d, /= 2.7, 2H), 7.93 (g, J =
1.5 Hz, 1H), 7.47 (s, 5H); *C NMR (75 MHz, CDCls) 8: 171.12, 167.81,
150.86, 145.70, 135.09, 134.12, 133.14, 123.32, 129.04, 126.35, 126.33, 121.67,
120.21, 105.04; MS 374 (M+1).

i

'H NMR (300MHz, CDCl5) 8: 8.63 (brs, 2H), 7.95 (d, J = 5.1 Hz, 1H), 7.912 (t,
J=1.5, 1H), 7.462 (s, SH), 2.67 (s, 3H); *C NMR (75MHz, CDCl;) §: 170.06,
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phase was dried over Na2SO4 and concentrated under
reduced pressure. The crude was purified by colum

wa booosmatsegr aphy usi ng CH2C12: MeOH (9: 1) to 5yi BCTUSHA9/003014

10

15

20

25

ng (70%yield) of the product as a white solid. 11-1
NNB8 330 057, 14TRE1B)5.6 843,80 1B4.935 13333 HAB2.6%1129.26,/128.85,
(dd, J1 = 2.0 Hz J2 = 8.5 Hz, 1%&, 7.68 (d, J= 2.0 Hz,
1HP6-49, 520-1§4 105.01 71938 MS 3R8 (M7 140- 7. 37 (m 1H),
4.49-4.47 (m 1H), 4.23-4.16 (m 4H), 3.78-3.70 (m

1H), 3.53-3.46 (m 1H), 3.29-3.22 (m 1H), 2.96-2.94

(m 4H), 2.56-2.50 (m 1H), 2.09-2.03 (m 1H),
1.52-1.49,(m ’606FD; %SEQNNR (125 MHz, CDC13):

8%@5 03, h68.BeC 15 48.87, 143.76, 128.71,
127711719849, 7 @ 116. 67, 112.63, 112.49,
104. 66. 84 Nea. 81 B2080. 60.34, 47.98. 31. 90,

29.69, 1. 72, 14.64. M5 (El) miz 410 (M+), HRVB (El)
f o' \RBHAOOMIBA € d)s: 783184164201, 7.79Wdad/<$18.4297 71.H),

7.68 (d, J=2Hz, 1H), 7.32(t, J=8Hz, 1H), 6.98 (d, J=8.0Hz, 1H), 4.78 (s, 2 H)
4.18 (q, J=7.2Hz, 4H), 2.55 (s, 3H), 1.50 (t, 6.8 Hz, 6H). '3C NMR (CDCl)8:
175.2, 169.8, 152.9, 149.0, 140.2, 136.3, 130.0, 129.9, 127.6, 126.1, 122.2,
116.7, 112.7, 112.4, 65.0, 64.8, 63.8, 16.4, 14.9. MI (M+1)

N-O OEt
/ VY,
HO N OEt

'H NMR(500MHz, CDCl5) &: 8.05(d, J=7.5Hz, 1H), 7.80(dd, J=8.0Hz, 2.0Hz,
1H), 7.68(d, J= 2.0Hz, 1H), 7.31-7.29(m, 2H), 6.99(d, J=8.5Hz, 1H), 4.73(s,
2H), 4.21-4.18(m, 4H), 2.66(s, 3H), 1.52 (dt, J=7.0Hz, 1Hz, 6H). 1*C
NMR(125MHz, CDCls) 8: 174.70, 169.17, 152.59, 148.78, 143.23, 138.45,
130.34, 129.57, 125.56, 124.18, 121.18, 121.99, 116.60, 112.51, 112.32, 64.78,
64.57,22.07, 14.69, 14.61. MS. (M+1) 355.

N-O OEt

/ Y’
HO N OFEt

'H NMR(500MHz, CDCl) &: 7.968-7.94(m, 2H), 7.79(dd, J=8.5Hz, 1.5Hz, 1H),
7.68(d, J= 2.0Hz, 1H), 7.50(d, J=8.0Hz, 1H), 6.98(d, J=8.0Hz, 1H), 4.75(s, 2H),
4.23-4.16(m, 4H), 2.40(s, 3H), 1.52 (dt, J=7.0Hz, 1Hz, 6H). *C NMR(125MHz,
CDCls) 8: 175.62, 168.61, 164.61, 152.61, 148.77, 141.82, 136.39, 129.06,
127.47, 126.14, 125.20, 122.0, 116.59, 112.47, 112.28, 64.78, 64.56, 63.05,
18.57, 14.69, 14.61. MS. (M+1) 355.
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15N Et 2
N1- (4-(5-(3, 4-di et hoxyphenyl)-1, 2, 4- oxadi azol - 3-y1) - 2,

w@2avhydeo- 1H i nden-1y1) - N2, N2- di et hyl et hane- 1PCF/USZNY/M03014

15

20

25

e To a stirred solution of conpound 215 (40ny,
0.109 nmol) in GM2Q1l2 wereQkdded at OC pyri dine

(911.1, 1.2tmqol M agd_t yl chloride (8p1, 1.1mmmol),
Zgﬂahe re on wWhs st gd.dd} at room tenperature and

nder redu d pressure. The crude was

0 ke @%@%@tﬁ@i%ﬁ‘ﬁﬁﬁdﬁﬁ PRSP R 7= 15,99
NH% @'H thwd &L DY e8edi ap ne3d ﬁfjels 1 @I’ZZQ-HE'@%@ (d, JBes 4 He,

react | on was ‘stir red OVEr ni g eact 1 on
milk 21 (ps ot 2D 416w, d= 6.20DmLH),cn88 Exd Fact Hd, 2H),

020 (elzCh8 aroh bt /i £ TGS tollarod i dbdur 6 NMR

Th %MH%d@DMﬁ? sPuys. 64 aGsxe. ¢o1 4o 48 lsuormt 9gnaphy, Vs 1y
CH2C12: Ve yi el d 65A)(33 ny) of the product

a512%159;b%nl7sdl2183 I\E‘(Ell)uﬁi,zll@ay éﬁ/b? 64.47, 63.25, 39.07,
dazol - 5-y1)-5-(4-phenyl-5-(trifluorom
etlﬁ&ﬁ)gﬁ%%h@k-glyl) - 1,2,4-oxadi azole In a m crowave

vial, a stirring solution of 3,4-diethoxybenzoic acid

5 (100rrg 0. 367mm|) in DI\/F was treated with HOBt (64
. At 0. 48mmol ) at room

was stirred for 20 mn

E{gl e portion, of

: ?ﬁ%&%‘ﬁ@@%@%@% {GLIBRRRI A n gt

t 9=1808 ¢ HANHYOBSS NdNJ=+76 Hae1 MYy i7td6aE, 07, 6TH2 ﬁg&@eqa
was di | uted usi ng a saturated sol ution of

exXtB4tize tlHhi%F (Bs S22, 00 1)1 8 (TnE Tk Hanid), gidde, 2k 2.60

- haRughes (LR AT R FEC SRC ARG i MR

CIQCDKDH)SQI“HIZXW 1689. Oﬂ,gl 2600123 .68,0132(02; 129.09, 1[:2l8(2vll, 127.27,
40% yi el d t he product as brown solid. M
( E[Zy Siq 1224203 1(1%%}5 112564, 112.44, 64.99, 64.77, 60.47, 54 31 23.69, 14.93,

14.85. MI (M+1) 394.

'H NMR (400MHz, CDCl;) &: 8.07 (d, J=8.4Hz, 2H), 7.74 (dd, J=1.6, 8.4Hz,
1H), 1.64 (d, J=1.6Hz, 1H), 7.44(d, J=8.0Hz, 2H), 6.92(d, J=8.4Hz, 1H), 4.17
(q, J=7.2 Hz, 2H), 4.12 (q, J=7.2Hz, 2H), 3.68 (s, 2H), 2.54 (s, 4H), 1.77 (s, 4H),
1.47 (t, J=7.0Hz, 3H), 1.45(t, J=7.0Hz, 3H). °C NMR (CDCl;)8: 175.68,
168.72, 152.65, 148.82, 142.13, 129.42, 127.54, 125.95, 122.05, 116.67, 112.50,
112.27, 64.82, 64.61, 60.31, 54.14, 23.51, 14.79, 14.71. MI (M+1) 394,
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3- (3, 4-di et hoxyphenyl) -5-(pyridin-4-yl)-1, 2, 4- oxadi azo
le In a mcrowave vial, a stirring solution of

WO s@nilseed ni c acid (200ng, 20 1.62mmol) in DVFP@EBEES2009/003014
treated with HOBt (319 ng, 2.43mmol) and EDCl (467ny,

2. 4irmol) at| r oog-icenper at Ukt The reaction was

0O nmiyn oI | owed by addition, in a single
) @ -/ V' - hydr oxyben2| m dam de
. . Y edct i@t was stirred for
addlti onal 30 mn at roomtenperature and then heated
t @' TNIRG4DOMHZS CIDCL5)i 33 728t (e, J=2.0,i84 He, 1ije 7r7€(d;:l=i=7oﬁs1Hz
was _di luted using a saturated sol ution

eX PR b 64, 473 Het b TeBolde SXBSHZTHY, SrZééhrfc71§HéséH)mas

d

- S S EREh AR ERE, B EROGERT BB IR (o2
5 clzrsma,tqg)" asoys,uH)NY. SGP(ECEIEZ OMeOsHY. 9‘5(: EJMRQCDUIﬁB 1t7|5e06

product in 26%yvyield (13 ) as e brown so

R 0 i oy, 181 8800 13E58, 1255, T2 7, 116.84,

19315_&;'11@ @?a% 7?;98 5175211%1%1?7%?15'58 ( (1J|{‘3’.9‘!]"%488]431 Hg 1

1H, 4.19 (g, J= 6.9 Hz, 2H), 54.14 (q, J= 6.9 Hz,
2H), 1.50 (t . , 1.46 (t, J= 3.3 Hz, 3H);
13C NVR ( 75/ MHz : 73.54, 16928, 151.64,

154" . 21.48, 121.15, 118.75,

118, t 14.87, 14.81. N5 (El)
mz: (M), HRVB (El) for O 7F117N303 (M): cal cd

10 313.NPk3sodreA b AB: 83481, /AP 5Hz, Flf) 7.81(dd, J=8.5Hz, 2Hz, 1H),
7.69(d, J=2Hz, 1H), 7.32-7.31(m, 2H), 6.99(d, J=8.5Hz, 1H), 4.23-4.17(m, 4H),
3.67(s, 2H), 2.65(s, 3H), 2.56(s, 4H), 1.83-1.80(m, 4H), 1.52-1.49(m, 6H). °C
NMR(125Hz, CDCI3)8: 174.63, 169.33, 152.56, 148.80, 138.15, 131.78, 131.07,
126.46, 125.11, 121.96, 116.72, 112.54, 112.35, 64.78, 64.7, 60.32, 54.17, 23.46,

15  22.00, 14.70, 14.63. MS. (M+1) 408.

N-O OEt
/ s
'H NMR(500MHz, CDCl5) 8: 7.94-7.93(m, 2H), 7.80(dd, J=8.5Hz, 2.0Hz, 1H),
7.69(d, J= 2.0Hz, 1H), 7.47(d, J=8.0Hz, 1H), 6.98(d, J=8.5Hz, 1H), 4.24-4.15(m,
20  4H), 3.65(s, 2H), 2.56-2.54(m, 4H), 2.44(s, 3H), 1.80-1.78(m, 4H), 1.52 (q,
J=7.0Hz, 6H). 13C NMR(125MHz, CDCl;) 6: 175.49, 168.80, 152.54, 148.76,

140.88, 137.34, 129.51, 128.95, 125.39, 124.82, 121.94, 116.71, 112.46, 112.29,
64.76, 64.53, 57.82, 54.29, 23.55, 19.14, 14.68, 14.60. MS. (M+1) 408.

N-O OEt

/ Y
( TK\ﬁkN OEt
25
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2- (3, 4-di et hoxyphenyl) - 4-(pyridi n-4-ypoxazole In a
m crowave vial were dissol ved

wQ@2was524 - (pyri di n-4-yl) et hanone hydr obr om deP(1/882009/003014

10

15

20

25

0.478mmo1l) and 3, 4-di et hoxybenzam de (100ngy, 15

0. AMRIRDBOMHADMD (15 )8:) 8. a6 (Id f.he 8rosfde tAHN 7 iagddeat ed, a1,
170C for 4 e reaction m xture was i

Omn. Th d
s A0 BOLUO-SGT 401 15Ds NBLEDY T 2k 002 641 A £ 11> b Acl6
c i i d
(T S8 2T IELEREYIES A0P3R0% PRASSATLSIR, KBS (i)

c Qe 9 &ne2H) r2de (m,XxHic &d 7 r, gss10 Hz, JHe 1 gd3qduct 3.6a3H);
purifiede col utm chr omat ogr aphy usi ng CH2C12: MeOH
20 340&( %)'yi eld 4ngy (2.7% of the product. MS (El)
mz: 311 (M. EtO

2- (3, 4-di et hoxyphenyl) - 4- phenyl oxazol e 25In a

m crowave vial wggge dissol ved 2-brono- 1-phenyl et hanone

(95ng, 0.4478 ) and 3, 4-di et hoxybenzam de (100ng,
0.478 1) d&m) and the reaction was heated at
17 OmW\“ The reaction m xture was poured in a

ted solution of NaHCO3 and extracted with Et OAc

H' NMR (400MHz, CDCl3)8: 8.01 (d, /=7.2Hz, 1H), 7.81 (dd, J=8.4, 2.0 Hz,
1H), 7.52 (s, 1H), 7.52 (d, J=8.0 Hz, 1H), 7.34 (s, 1H), 7.28 (t, J=8.0 Hz, 1H),
7.23(s, 1H), 6.96 (d, J=8.4 Hz, 1H), 4.18 (g, J= 6.8 Hz, 2H), 4.16 (q, /=6.8 Hz,
2H), 1.47 (t, /=6.8 Hz, 3H), 1.46 (t, J/=6.8 Hz, 3H). °C NMR (CDCl;): 175.0,
169.5, 152.6, 148.9 (2), 125.7, 122.2, 121.8, 121.7, 121.3, 121.2, 117.0, 114.4,
114.3, 112.7, 112.5; MI (M+1) 350.

OEt

-0
N
| 2»—<::j;—OEt
N
HN

'H NMR (300MHz, CDCI3) &: 7.78 (dd, J = 8.4, 2.1 Hz, 1H), 7.68 (d, J = 1.8
Hz, 1H), 7.55 (d, J = 7.8 Hz, 1H), 7.16 (t, J = 7.5 Hz, 1H), 6.97 (d, J = 7.5 Hz,
1H), 6.76 (d, J = 7.5 Hz, 1H), 4.21 (q, J = 6.9 Hz, 2H), 4.16 (q, J = 6.9 Hz, 2H),
3.65 (brs, 2H), 3.46 (t, J = 8.1 Hz, 2H), 1.52 (t, J = 3.1 Hz, 3H), 1.48 (t, J = 3.3
Hz, 3H); *C NMR (75MHz, CDCI3) &: 175.05, 169.06, 152.62, 148.84, 127.84,
123.67, 122.09, 118.90, 116.83, 112.53, 112.32, 111.60, 64.86, 64.67, 47.29,
31.41, 14.85, 14.78. MS 352 (M+1)

OEt
-0
N| ,>—C>-OEt
N
NH
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wan@ensrseduced pressure.

10

15

20

25

The conbi ned organi ¢ phases were washed with a

saturated solution of NaCl (30nil X2) and concentrated
The product was puri f P€DiUB3009/003014
col utm chr omat ogr aphy usi ng CH2C12: MeOH (95:5) to

|)i|iC‘)HI NMEQBOONMHEZYLC Dl )t h €. 80 @iy g+8.SMEH L B, m69(d,352.0HY, )1 H),

-k@(@A#sBéHépéﬁQr 3144, i £73. BBk hy 6-Pptse nfrB) QHiz, 21 ), % 24-
aq;' AR Vﬁ{%%) &3 35@& ”f”?ég i7bglen; | gﬂh %9'1&9 § 3Hz, 2H),

ution o I SO

(tIVSZ(hU%DUHTzhﬂH) beneei, C]—GCSHEk (6m0r‘d1: NMRLNIEMNZ] @UME) 5:
was treated wth HOBt (495 ng, 3.67nmmol) and EDCI
(703, 169.45nH319, 148. 740 b4 -Peniddr b, UR4.39Thel PBad6i%Bn 112.46,

“ﬁﬁaffg' rl@s%f %720 6043, 1043 01esh PYe 301118114168, 34.60. Ms.

AI'(’]\/IL+-1(j|3lsydroxy 2 3 di hydr o- 1H i ndene- 4- car boxi m dam de
(650my, 3.38mmmol). 15The reaction was stirred for

additional 30 min at roomtenperature and then heated
to 130 Cfor 35 mndgg the initiator. The reaction was

di | uted usi 10 a rated solution of NaC and

extract ed N ) @» O0EOOML X3). The organi c phase was
2~ NN2SO8—dnhydr ous and concentrated under

r esnced_pressure. The product was purified by colum

chrorrat ography using 20 CH2C12: MeOH (9:1) to offer the

pr BANMR (R80Mizt EDEB4)iddl 8i56(s588H).18. 81 (6, I(H)aemg;dd MRRSH20D SHz,

. FEu3e Gz, Doz ok &273(%‘4: IS 1(1%)“')73458@ 9-8.5Hz,

;EBH)“??DZJJ %g(‘gq (m) JFooZd 5J4®®sz71 ﬁ’)é%766(6 65(~1}rr FHjS 4—!_24 4. 17(m
JAH, 3.5%]. 4&@,,6H¢ ¢ WRaasmmz IEDCHRH; 1735 28- 133947(9, 5244

oy B i mgzzg%gg@%

H)12.3U3€1 NUR 10336 MHE.78 @2@1631%0@ 62. EMSG@/[@@ 3558. 85,
146 82, 143.°33, 133.55, 128.79, 127.41, 127.722, »

116. 23, 113.38, 104.88, 65.27, 35.55, 31. 44, 21, 87,
14.55. Ms (H) nrizd@é(M) HRVS (El) for C21H 9N203
(M): cal C(gl _é05. found 405. 1424. 30

(D/j\ OEt

'H NMR(500MHz, CDCl3) &: 7.86-7.82(m, 2H), 7.78(dd, J=8.0Hz, 2Hz, 1H),
7.68(d, J=2.0Hz, 1H), 6.98(d, J=8.5Hz, 1H), 6.69(d, /=8.0Hz, 1H), 4.23-4.16(m,
5H), 3.67(t, J= 8.5Hz, 2H), 3.18(t, J=8.0Hz, 2H), 1.52-1.48(m, 6H). “C
NMR(125MHz, CDCl3) &: 175.00, 169.08, 154.04, 152.40, 148.73, 129.62,
127.89, 123.85, 121.87, 117.04, 116.98, 112.48, 112.32, 105.92, 64.76, 64.54,
47.28,29.23, 14.71, 14.63.

MS. (M+1) 352
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NNO o0z\ CF3 HO
4-(5-(4-ethoxy-3-(trifluoronethyl)phenyl)-1, 2, 4-oxadi a

wa 09354519 - 2, 3-di hydrolH i nden-1-0l 5In a m cr p@EYE2009/003014

10

15

20

vial, a stirring solution of 4-ethoxy-3-
(trifluoromethyl)benzgdEt acid (200ng, O0.85mmol) in DWF
' Bt\ (151ngy, 1.11mmol) and EDC

n
-
-
®
o)
-
®
o
Z
V)

(212ny, &F t enperature. The reaction
was sti n followed by addition, in a
single ,

N, 1-di hy -2, 3-di hydr o- 1H i ndene- 4- car boxi m dam de

(g%l mg~21. 11muol ). 10 The reaction was stirred for
add?tional 30 min at room tenperature and then heated

t OHINMCE@ME2, EDE13)S: R (da' Yi-ag arp. 11i111£ I'I-ﬁathSC(G yasp 1,

di luted using a saturated sol ution of
extthazgeddw €H. EH@AI:HI JRALK3) = %Hzoﬂghrﬁ Qﬁ (@hd§e8 Hdlz, 1H),

SRR D I S P W SR G R e . 3.5

cht gnal @A ¥30ng JELHAG 2HYED b (O 72 HAR rztm ,J=
Foduct as \i\mk;?te scm)fgl din 51%HyFeI d« 200ny H? N

( 50b Har 21,000 63, 063 Hz( 4B 1091 (i) J%1ﬁ78)3¢93 L4pt s - 18

Ay« 3 frd e ol P cigtopgih: faRtel fop st 150,

Hz1,51108) 1481052002, 327. 83 ,N123270, lE{I 4051115375(,t1,1621: BLIR KA 07.94,

1H), 4. 11§ Z?D % é@
510824, 6515052801933, 4655, B4 4 1303 105 S Bsp iy (m
1H), 1.35 (t, J= 6.9 Hz, 3H): 13C NMR (75 Mz,

CDC13- CH30D): 150.90, 147.26, 143.96, 137.60, 137.59,
132. 62, 132.59, ©81. 31, 131.27, 131. 24,

S

'H NMR (300MHz, CDCI3) &: 8.95 (d, J = 8.4 Hz, 1H), 8.33 (d, /= 7.2 Hz, 1H),
8.02 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.86 (d, J = 8.4 Hz, 1H), 7.74
(s, 1H), 7.65-7.54 (m, 3H), 7.0 (d, J = 8.4 Hz, 1H), 4.23 (q, J = 6.9 Hz, 2H), 4.20
(q, J = 7.2 Hz, 2H), 1.52 (t, J = 7.2 Hz, 6H); >C NMR (75 MHz, CDCI3) §:
174.23, 168.57, 152.00, 148.15, 133.22, 131.00, 130.08, 128.65, 127.94, 126.82,
125.64, 124.44. 123.51, 121.44, 115.92, 111.81, 111.61, 64.13, 14.07. MS
(M+23) 383. |

OEt

o)
N
N |/>—©—oa
] o N

'H NMR(500MHz, CDCls) 8: 9.03(d, J=8.5Hz, 1H), 8.80(d, J=5.5Hz, 1H), 7.94-
7.90(m, 2H), 7.84-7.71(m, 4H), 7.01(d, /=8.5Hz, 1H), 4.23-4.17(m, 4H), 1.52-
1.49(m, 6H).
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127.21, 120.11, 117.48, 104.99, 79.55, 69.27, 39.27,
35.35, 18.39. MS (El) mz 391 (M+), HRVB (El) for

W@E20bAFE3IN203 (M+) 1 cal cd 391. 1264, found 391. BCHLS2009/003014
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4- (5-(4-isopropoxy-3-(trilluoromethyl)phenyl)-1, 2, 4-ox
adi@aVIRBI5Hz; T X 6hy d5.05 1168 38]ers219101 148184 146. 36 142.37,
m crowave vial, a st|rr|ng sol ution of 4-ethox

(1136 OB U TR 1ASI68 b B . d 24 986 122:0b k3238, 6223D 16r?r¥ bhA-62,
i doh I d EDCI
\(Agj%%%’e@iﬁgém#ogl’ )ll?'g}g!(%%ém}\tzgmrét%?g]m T?ﬁeaPeact ion

was stirred for 20 mn followed by addition, in a
single portion, of
N, 1-di hydroxy- 2, 3- di hydPE! 11 i ndene- 4- car boxi ni dani de
(243ng, 1.26 o1 ‘ tion was stirred for
addi ti onaf al rgom tenperature and then heated
to 130 C 35 mninthe initiator. The reacti on was
d||¢ned usyng~a 10 saturated solution of NaC and

th EtOAc (80nl X3). The organic phase was
dried owgr Na2SO4 anhydrous and concentrated under
reduced pressure. The product was purified by

O SPaR, Gl Tp 8l NEbRREs ). 1.80(daT & FG 2.0Hz,
D aRfl e s A2t s 7 bRg B, B A7 3Ry g 901

828 5Hgd 1 HJ14.22-4.17(m, 4H), 3.95(s, 2H), 3.73-3.70(m, 2H), 2.92-2.90(m,
2H), 2.60(s, 3H), 2.47(s, 2H), 1.52-1.49(m, 6H). '*C NMR(125MHz, CDCL) &:
174.95, 169.69, 152.68, 148.84, 137.99, 136.65, 132.75, 131.30, 129.76, 127.70,
125.93, 122.02, 116.58, 112.32, 64.80, 64.59, 60.51, 51.27, 50.68, 14.70, 14.63.
MS. (M+1) 398,

OEt
-0
N
| )—@—om
H N
HO" N

'H NMR(500MHz, CDCl3) &: 8.05(d, J=8.0Hz, 1H), 7.80(dd, J=5.0Hz, 2.0Hz,
1H), 7.68(d, J= 2.0Hz, 1H), 7.32-7.23(m, 2H), 6.99(d, J=8.5Hz, 1H), 4.28-
4.17(m, 4H), 3.89-3.84(m, 2H), 3.72-3.69(m, 2H), 2.86(s, 2H), 2.66(s, 3H),
2.54-2.48(m, 3H), 1.52 (dt, J=7.0Hz, 1Hz, 6H). >C NMR(125MHz, CDCl;) &:
174.72, 169.16, 152.63, 148.82, 138.52, 132.63, 131.27, 130.41, 129.78, 125.85,
125.61, 121.99, 116.65, 112.56, 112.37, 64.80, 64.59, 22.06, 14.71, 14.63. MS.
(M+1) 398.

1-hydroxy-2.3-dihydro-1H-indene-4-carbonitrile

To a stirred suspension of 1-0x0-2,3-dihydro-1H-indene-4-carbonitrile (1.0
equiv, 0.4M) and silica gel (catalytic) in ethanol at 0°C was added NaBH4 (1/3
equiv). The reaction was allowed to warm up to room temperature and stirred for

2 h. The Solvent was removed under reduced pressure and the product purified
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2.4 Hz, J2= 9.0 Hz, 1H), 8.06 (d, J= 7.8 Hz, 1H), 7.55
(d, J= 7.5 Hz, 1H), 7.37 (t, J= 7.5 Hz, 1H), 7.10 (d,

wdadz20094815elr, 1H), 5.26 (t, J= 6.3 Hz, 1H), 4. 81Pdr/¥S2009903014
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20

25

1H), 3.48-3.38 (m 1H), 3.19-3.08 (m 1H), 2.56-2.49

( iy ACHin hexaRdEIO AL (4:5) toldffer 11hyHpoxyd2,3 dihadrd- 1Hzind6h§-4-
13C NVR (75 MHz, CDC13-CH30D): 6 173.11, 20 362 (M),
HRARsopitrile ip §P%cyigld 9N303 (MF): cal cd 362. 1499, found
362.1494. N 0 o CN 25 HO

2- et hoxy-5- (3-(1- hydroxy- 2, 3-di hydro- 1Hi nden-4-y1)-1,
2, 4- oxadi azol -5- PE}benzonitrile In a

m crowave-%i al/—4& stirring solution of
3-c - & enQ%‘ic acid (200my, 1.05mmol) in DWF

gat €d wi HOBt (185ngy, 1.36mmol) and 30 EDCI
1.36mmol ) at roomtenperature. The reaction
red for 20 mmfollowed by addition, in a
mgl e portion,

of
AP, 1-di hydr oxy- 2, 3-di hydr o- 1H ndene-4-car boxi ni dam de
TR VRl DRI T AG b Gadbe7 T8 8 foh6 8 HE 1),
addi+ j ona ] dr_
£ JETP 28! 60 DU 758 (O BRIPATE B0 509 4 1), 97L& 8.0
diHzyt1éh), 62PHg Jc6siaHuay dHpH. D (gt /=612, GH)NACR(qaud7 2, 2H), 3.51-

extract i t 1 3 h ' h
i B oM Ly dhosdst fonkdh 0L PR 5 ¢
r edyc re re 1t i 4 I
s TR R 2 LR R IEPORYS, 1159, B SAspE 148,
pridéiicti4h3, p28.¢, \914,dR701128.8i 27D N6. Bl 1d 2(72142) 76.RIMR.9,
300 . 3- OD):. 6 8 d, J= 2.1 Hz, 1H),
b 6. B, 3hp e g B MMy 37 50 U0 2 T 0

7.5 Hz, 1H), 7.46 (d, J= 7.5 Hz, 1H), 7.29 (t, J=

Hz, 1H), 7.06 (d, J= 9.0 Hz, 1H), 5 16 (t, J= 6.0
51@)4-di nyl)=1.3.4 1azolH3-y1)PD ditydAn | fIanden) -one

HA-(513)4-diethpR yphgnyl)=1 .40 3ed
3. 10298, (Mochbiby o P%: 1,3 %abill Mofasii o Rbufieves 3

CIC lotre GHBOER ivefizhl of BE®) (iMihyy CHERMS waklajidédthe benzylic alcohol (1
C23H271\ 1303 (M) : cal cd 348.1343, found 348. 1345. .
equiv. prepared in previous step) at 0°C. The reaction mixture was stirred

J=
7.8
3.

overnight at room temperature and concentrated under reduced pressure. To the
residue was added Et,O-EtOAc (1:1) and the slurry was stirred and filtered
through a pad of Celite. The residue was washed 4 times with Et,O-EtOAc (1:1).
The filtrate was concentrated under reduced pressure and the product purified by

CC offering the ketone in 70 % yield.

'H NMR(500MHz, CDCl3)8: 8.48(dd, J=8.0Hz, 1.5Hz, 1H), 7.91(d, J=7.5Hz,
1H), 7.81(dd, J= 8.5Hz, 2.0Hz, 1H), 7.68(d, /=2.0Hz, 1H), 7.56(t, J=7.5Hz, 1H),
6.99(d, J=8.5Hz, 1H), 4.24-4.17(m, 4H), 3.55-3.53(m, 2H), 2.79-2.77(m, 2H),
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HN H
2-(4-(5-(4-1isopropoxy-3-(trifluoronethypphenyl)-1, 2, 4-

woz@ditawsed - 3-y1) -2, 3- 20 PCT/US2009/003014

10

15

20

di hydr o- 1Hi nden- 1-yl am no) et hanol To a stirred

sal3sti.a9(naf 6Hg>rrt?@mm25912(5mm cmclgss nobp2j N7€82C187.79,
wer e added at ridine (151.11 195mmol) and
t H5AY! 1%$Qar1|4§¢§6( 3122 134,639 52, )126tQ9e1?%§ 1123n1 00 486-32,

St1pisad 1 loar 0B LG TRES YR, A caNGeRlS I agder

uced pressureée € crudé was ute in
amdnmeﬁmmﬂadaﬂ;rQS DI PEA (1611A1 O 927mmol ) and

th | 111, 0Q.927 t 0C.. Th t
ST S FeAHRY B GVt G wapsatedatih SHOR L o ad
t
P Bfififnc! (3ol B ClubhHhe RAGIGIEGHFA dtrddin %ﬁ%éfa““" for
s@di The sattiat wasadlﬁltexbwuh IGH 1l eahdumakbied methud&dCOs (2X). The
ressur The de vva r| i e colu
P RFSie Sissc Biis ofed fier codieBboiat fdFops e wdgr seduped
( %%es@ﬂ)e ’Plﬁe &hge ﬁf)raé) gié%lvékﬁm(q)m%a t?éﬁtédqvuﬂ ﬂre'co%o@@%
8 aoane{ (2 eq]mz) agd EAPEAKR,0 qquiv). Thie rq,jletl(@‘l gaq;-&ﬂrreﬂ-@t 50*7c 5

(t 4§g "Ehegrfa((t}ﬂn %l_glluﬁedl@ljttx gfgo\]anaég%plﬁgiuazﬁ_y‘)trac d é\L}th3Etg)é\c
&Rt 3va3 urifidd BY.C. Jsthd-GH 1A, /MeOH KD:1) to offer

LB f;@ ?197@:90(%%1%@21 SI(C%)J—69

Hﬁmlg%)ilarbilos@lw esjampderated yigids.  13C NMR (75 MHz,

CDC13- CH30D): 6 169.63, 146.26, 144.53, 134. 30,

128.97, 127.76, 127.64, 124.09, 116.72, 115. 25,

114. 30, 103.98, 72.86, @3.91, 63.32, 61.30, 32.74,

32.59, 22.08, Nt014. 76X VB (El) niz 448 (M), HRVE (El)
for C23H2AR3NAOD3, \0 448. 1842, found 448. 1849.
oV-\ HN N

HO\/\E'

'"H NMR(500MHz, CDCl3)s: 8.12(d, J=7.5Hz, 1H), 7.79(dd, J=8.5, 2.0Hz, 1H),
7.68(d, J= 2.0Hz, 1H), 7.63(d, J=7.5Hz, 1H), 7.40-7.37(m, 1H), 4.49-4.47(m,
1H), 4.23-4.16(m, 4H), 3.78-3.70 (m, 1H), 3.53-3.46 (m, 1H), 3.29-3.22(m, 1H),
2.96-2.94(m, 4H), 2.56-2.50(m, 1H), 2.09-2.03(m, 1H), 1.52-1.49(m, 6H). "*C
NMR(125Hz): 175.03, 168.66, 152.71, 148.87, 143.76, 128.71, 127.11, 123.89,
122.04, 116.67, 112.63, 112.49, 64.84, 64.61, 62.70, 60.34, 47.98, 31.90, 29.69,
14.72, 14.64. MS. (M+1) 410.

OEt

-0
N
| b—@oa
N
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15 OH
2-(4-(5-(4-ethoxy-3-(trifluoronethyl)phenyl)-1, 2, 4-oxa

walc@2a5t539 y1) - 2, 3- di hydr o- 1H i nden- 1- yl am no) e¢Traszmie/003014
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To a stirred solution of conpound 260 (154ng, 0.394

gl Nmm4®ﬁ9&2cw95agwe@ g7 88zpyH), i 79edd, 3485, 2.0Hz, 1H),
0.414mmol ) and t hi onyl ori de (30} A1, 20 0, 414nn0|)

t HebXdatt B&Hm/aléi)sﬂ;ﬁ(@d/#%m ll’H))O ﬁﬁSé'i;rpféﬁ & Hee 1HH6.99 (d,

it ik SN ST & T R R T T o R
2.307m30b) (mnd Hef arses,agHne 2(1925] A(n, 2H§)71r51301I<)8(at Q). ’c
The reaction was stirred overn|£ht at 60C.

r SRR GYMAZXERCE) W& Q1 U8 B Ti he D5 $halid8r7 7 1@%)8:&)12&&7 127.91,
OHoE5! 393 40 1o POEVL | BEF! Al 29T » T8O RTIBRYS, 64.56,
c@mcﬁﬁnBI AOGZB (DHJdGWO[ e4l62 adSp(Mss3%®. The cr ude was
purified by col utm chr omat ogr aphy usi ng CH2C12: MeOH
(9:1) to yield 18% (31 ng) of the product as a brown
(X300 MHz, CDC13-CH30D): 6 8.31 (s, 1H)

8. 7 , 7.99 (d, J = 7.5 Hz, 1H),
7.48 7@Hz @N 7.30 (t, J= 7.5 Hz, 1H), 7.07
( £tO1 Hz, 3 (t, J= 6.0 Hz, 1H), 4.15 (q,

J=6.9 k¥, 3H), 364(t J =4.5 Hz, 2H), 3.41-3.33 (m
1H) £99-3.08 (m 1H, 2.78 (t, J = 4.8 Hz, 2H), 5

24(3,4E -dietHdXyphenyl$-5¢(psriditdd-yINHB,4-dxfifiazel87 (m 1H),
1.4

Coe1 3. Chasbredsohaipna] D g imrybaishicqsid M meol, 150 mg) in

@‘I%g’ w%%éd(%g SleIlg até%yon%%glpgr;étur%itﬁe ggacté%@ %"89 9eﬂuxe% for 1.5

4% 84 thd BrigBre ®hcﬁﬁrat@ﬂum:ﬁr rdﬂBc@Bpremre( tel })1eldi324 -434

( %%{Hogpg%?zf%'%ao f(%r CZ? é_%\zzle:l3 o a st(lrrea sus%)grllsmn 0 az%%?(i’l 42
1515m613 166.50 Znd)\eld Wain@;d @dfbé}@)dr&n& @ hyidit, B hgdaN¥Pp

i, 2, 4- oxadi azol |sopropoxybenzon|trlle

A0 gL W ed e ion i e S B Oe Oy i e n 206 (0.8

B A PR 2 B By
t B@uredaaiol Zmbars celd Hy@dnd flteded r Tionpreeipiistedintéren edivde was
concentrated 20 under reduced pressure. The crude wa

didrigd iy vasyupvE he 3k wap addasite PQfcle 6 mpend heperhio 70-92 °C
S SRR LML (L 81 sl Rl it

r essoluition ofiNGOH € MRSTHeqpresigitated prddﬁtt&ﬂas(ﬂl&@mlanda;muﬁed by
extracted with ethyl acetate (200l X3 [

AL oM PRV SHireah i MACIA L | Mgl eahiOR g white

undgl if §MSedd BT 354" @ NDRR (400 MHz, CDCls): & 8.84 (bs, 2H), 7.99
(d, J=4.4 Hz, 2H), 7.67 (dd, JI = 2.0, J2 = 8.4 Hz, 1H), 7.64 (d, J = 2.0 Hz,
1H), 6.98 (d, J = 8.4 Hz, 1H), 4.20 (g, J = 7.2 Hz, 2H), 4.18 (q, J = 7.2 Hz, 2H),
1.51 (t, J= 7.2 Hz, 3H), 1.50 (t, J=7.2 Hz, 3H); *C NMR (100 MHz, CDCls): &
165.81, 162.46, 152.51, 150.84, 149.20, 131.52, 128.05, 120.97, 115.77, 112.78,
111.58, 65.05, 64.80, 14.92, 14.85. MS (EI) m/z: 312 (M"), HRMS (EI) for
Ci7H7N303 (M™): caled 312.1343, found 312.1350.
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25 crude was purified by colum chromat ography using
CH2C12: MeOH (9:1) to yield 23% (34 ng) of the product

wW@sg00a/1pke br own sol i d. NVR (300 MHz, CDC13rCFHBR1Dp9/003014
6 8.33 (d, J= 2.1 Hz, 1H), 8.26 (dd, 11 = 2.4 Hz, .12
9.0 Hz, ~“N99 (d, J= 7.5 (d, J= 7.5 Hz, 1H),
7.47( 7.5 ~3H), 7.33 (t, J= 7.5 Hz, 1H),
7.07 9.0 Hz,\1H) \ 4. 74 (t, J=6.0 Hz, 1H), 4.27
(tEtO_ Ty Y (q, J= 6.0 Hz, 2H) 3.37-3.32
318- 3.10 (m 1H), 2.79 (t, 5.1 Hz, 2

5
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2 48 ?‘%? (m 1H), 1.92-1.85 (m 1H), 1.40 (d, J= 6.0
Hzg. (56§)4 di&ﬁo{\}yﬁeﬁﬁsbﬁ, 2, 4050731 SR Hridifle 172- 73,

168. 5 5 162 143. 33, "133. 74, 133.71,
127. 85,CdaaM ¥ Cl iz 8ioz8ne (322 Binol, 18126711413) waslddsle@® a stirred

1}_5%}-%3%)n|\9é93 %ﬁ#%ben&egﬁr%lﬁiﬂ% ET%F/%?E ég in?' ag1l'l1y§r]6h85 ibleOH

C23524 1Arh80954 My)and Gah§doORhd L) PrLadfbn W &%Birred at 0
°C for 1h and then placed in the refrigerator (0-5 °C) for 48 h. The mixture was
bubbled with N; to eliminate HCI and concentrated under reduced pressure. To
the crude was added anhydrous ether and the methyl 3,4-diethoxybenzimidate
salt precipitated as pale orange solid in 63 % yield (1.3g). The product was used
without further purification. To a stirred solution of the imidine (0.5 mmol, 130
mg) (freshly liberated from the imidate salt using a solution 1M of Na,CO; and
extracted with ether) in acetonitrile was added pyridine-4-carbohydrazide (0.55
mmol, 75.5mg) and the reaction was refluxed for 2h. The mixture was
concentrated under reduced pressure and the crude was heated at 180 °C for 2h.
The product was purified by column chromatography using CH,Cl,:MeOH (9:1)
to offer the product as a white solid in 65% yield (100mg, 0.32 mmol) . '"H NMR
(400 MHz, CDCl;): 68.71 (bs, 2H), 8.11 (d, J=5.2 Hz, 2H), 7.60 (s, 1H), 7.57
(d, /J=8.4Hz, 1H), 6.90 (d, /= 8.4, 1H), 4.11 (q, /= 6.8 Hz, 2H), 4.07 (q, /=
6.8 Hz, 2H), 1.45 (t, J = 7.0 Hz, 3H), 1.40 (t, J = 7.0 Hz, 3H); '*C NMR (100
MHz, CDCls): 6157.73, 150.89, 149.42, 149.14, 139.66, 121.29, 120.56,
120.06, 119.68, 113.00, 111.53, 64.82, 64.72, 14.90, 14.86. MS (EI) m/z: 311
(M%), HRMS (EI) for C7H,sN40, (M"): calcd 311.1502, found 311.1506.

O_

N
A \N\ =
\_d LN
FsC

4-[5-(4-Phenyl-5-trifluoromethyl-thiophen-2-yl)-{1,2,4]oxadiazol-3-yl]-
pyridine
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10 HO
4- (5-(4-ethoxy-3-nitrophenyl)-1, 2, 4- oxadi azol - 3-y1) -2,

stirring solution of 4-ethoxy-3-nitrobenzoic acid
( 200nyg In 6 ré&tidrbottdin flaskDivEtimag sblutiah efl 3k dibthbiKBienzoic acid

{ 0T s 3R O b 2 e sy b HOE™

f rﬁg\@mmnﬁﬂ*ﬁl hi ®DCIH (91/Ag50 A8h/oP: kbRt ture. Th
% di hydr oxy- 2 > 3-dih y(drog’lHl ndercl)@o‘{ﬁtr car b%lgéerﬁdgem dg

( 2@@@ wgs smnmd)foy 20Thia foldewed bynaddatsors tin a siaglef portigroof N'-
ditional. 30 .m. mt e er t hen heat
© 5t eBwigo i fhrde (OFE CAREN S o FRSioh R M ERU T
d'ah&ih@ﬁial BHIRG A réoth ¥ &S’tu?&inﬁtthéifh&“tedw@@o B¥E for 10h. The
extracted with EtOAc OnmL X3). The organi c phase was

dré¢agtiomwas cmedsmoanhsﬁdm@muranﬁlmeha satuededusndietron of

cRPTab Bt Vi RS eBkEAY b theltieni s e

Iplfl\f%gS@I arﬁ?dﬁﬁ@ %h,& c%%&cén&‘étéﬁ_gggﬁ reductl %ﬁééklﬁje dT}(e]&QHﬁ)tl_lzwas

1 eyprifigd lm c¢lymn chrematography uging CslﬂlszeO ;1) 20 affey the

S Produdt 43 a”)’a% nglg)?v ?%114 6é/'¥17e’§(7'§lzm L) Ng@z Z?}%O(I\j(HZG .
HCD(JJ';}) 0 887 Bs(ZTH), 86029(der 22H)2H),27 87(® JA1 Ser 1H)), 7.47 (s,

2.60-2
1) OCQ‘il\’!g%anj\ﬁls @Dﬁb) (éi.fjl 1(2lj@74&|1/R15(07@ |Q/|4|§70 135 (59

Ciped 3> G300 12832, 1207083263881 2893, 121.67, 120.21, 105.04. MS

(ED) m/z: 374 (M"), HRMS (EI) for C;sH;oFaN3SO (M"): calcd 374.0569, found
374.0579.

ZT

6-(5-(3,4-diethoxyphenyl)-1,2,4-o0xadiazol-3-yl)indolin-2-one

To a solution of 2-oxoindoline-4-carbonitrile (500mg, 3.16mmol) in
ethanol were added cautiously hydroxylamine hydrochloride (286 mg, 4.11
mmol) and pdtassium bicarbonate (411mg, 4.11 mmol). The reaction mixture
was refluxed for 20h under nitrogen atmosphere. The mixture was cooled to
room temperature and the solid was filtered. The organic solvent was
concentrated under reduced pressure and the N'-hydroxyimidamide was used in
the next step without further purification. '

To a stirred solution of 3,4-diethoxybenzoic acid (73mg, 0.35 mmol) in
1,4-dioxane was added EDCI (87 mg, 0.45 mmol) and HOBt (62 mg, 0.45
mmol), the reaction was stirred 20 min at room temperature. To the reaction was

added the N'-hydroxyimidamide (87mg, 0.45 mmol) and the mixture was stirred
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156. 35, 154.87, 146.33, 142.70, 139.50, 133.09,
128. 02, 126.86, 125.14, 122.43, 115.87, 114.54, 74.97,

w6 2008351539, 68, 30.80, 13.82. M5 (El) mz 368 Pd&KUS2009/003014
HRVS (El) for CL9H17N305 (M+): cal cd 368.1241, found

368 024 atFbeiditéhpératureftiopledby 160 7POS ST @aLtionswas
speci fic enbodi nents throughout beari ng.&corrpound
neaieentrated andentaduced dsessyeetititediwith Et@dg (3@ mdhangswashed
sho hel I : Bi ol oqi f I
Cowr},pm;lﬁrhngs(agg (r)[%@u ?gg Rfﬁéié:rl%/egg%q it obat Ra, S8, antd cGfdefitated
under reduced pressure. The crude was purified by column chromatography
5  using CH,Cl,:MeOH (9:1) to offer the product as a pale yellow solid 50% yield

(64mg, 0.175 mmol). MS (EI) m/z: 366 (M")

O—N
X ) =
N
EtO \ N
EtO \_ NH

10  5-(3,4-diethoxyphenyl)-3-(1H-pyrrolo[2,3-b]pyridin-4-yl)-1,2,4-oxadiazole
To a solution of 4-cyano-7-azaindole (1g, 7 mmol) in methanol (30 mL)

were added cautiously hydroxylamine hydrochloride (632 mg, 9.1 mmol) and
sodium carbonate (964mg, 9.1 mmol). The reaction mixture was reflux for 6h
under nitrogen atmosphere and hydroxylamine hydrochloride (632 mg, 9.1

15 mmol) and sodium carbonate (964mg, 9.1 mmol) were added, the reaction was
reflux for additional 14h. The mixture was cooled to room temperature and the
solid was filtered. The organic solvent was concentrated under reduced pressure
and the crude was recrystallized from ethanol to yield 200mg of V-
hydroxyimidamide.

20 To a stirred solution of 3,4-diethoxybenzoic acid (50mg, 0.24 mmol) in

DMF was added EDCI (59 mg, 0.31 mmol) and HOBt (41 mg, 0.31 mmol), the

reaction was stirred 20 min at room temperature. To the reaction was added the

N-hydroxyimidamide (54mg, 0.31 mmol) and the mixture was stirred for 30 min

at room temperature followed by 16h at 95 °C. The reaction was concentrated

25  under reduced pressure, diluted with EtOAc (80 ml) and washed with a saturated
solution of NaHCO3 (2X30ml) and brine (50ml). The organic layer was dried
over Na;SO4 and concentrated under reduced pressure. The crude was purified
by column chromatography using CH,Cl,:MeOH (9:1) to offer the product as a
brown solid in 5% yield (4mg, 0.01 mmol). MS (EI) m/z: 351 (M")

30
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C ogP Ecso (S1P1Ag) (nM Ec 50 (S1P3Ag) (nM 1 55.5
3.99 466 tiMNA 2 46.3 3.17 6.5 p. M NA
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3-(1H-indol-5-yl)-5-(4-phenyl-5-(trifluoromethyl)thiophen-2-yl)-1,2,4-
oxadiazole
| To a solution of 1H-indole-5-carbonitrile (2g, 14.06mmol) in ethanol
under reflux were added, in three equal portions, hydroxylamine hydrochloride
(4.88g, 70.3 mmol) and potassium bicarbonate (7.04g, 70.3 mmol), the reaction
was reflux for 16h. The mixture was cooled to room temperature and the solid
was filtered. The organic solvent was concentrated under reduced pressure and
the N'-hydroxyimidamide was used in the next step without further purification.
To a solution of 4-phenyl-5-(trifluoromethyl)-2-thiophenecarboxylic acid
in 1,4-dioxane were added under nitrogen atmosphere EDCI (125mg, 0.65mmol)
and HOBt (88mg, 0.65mmol). The reaction was stirred at room temperature for
30 min followed by addition of M-hydroxyimidamide (114 mg, 0.65mmol), the
reaction was stirred for 30 additional minutes at room temperature followed by
16 h at 95 °C. The reaction was concentrated under reduced pressure. The crude
was diluted with EtOAc (80mL) and washed with a saturated solution of
NaHCOj; (2X50ml). The organic phase was dried over Na;SO4 anhydrous and
concentrated under reduced pressure. The product was purified by column
chromatography using CH,Cl;:MeOH (9:1) to yield 91mg (46.7%) of the
product. MS (EI) m/z: 412 (M™).

O—N

X X )

\ N
S

NH
FiC

3-(indolin-5-yl)-5-(4-phenyl-5-(trifluoromethyl)thiophen-2-yl)-1,2 4-
oxadiazole

To a stirred solution of 3-(1H-indol-5-yl)-5-(4-phenyl-5-
(trifluoromethyl)thiophen-2-yl)-1,2,4-oxadiazole (40mg, 0.097 mmol) in acetic
acid at 12-14 °C was added slowly sodium cyanoborohydride (19 mg,

155



3 68.7 1.59 5.9JAM NA 4 58.7 1.86 7.81. 1M NA 5 46.3
2.82 4.1 1.LM 5100 6

WO 2009/151529 PCT/US2009/003014

10

15

20

25

30

0.29mmol). At the end of the addition the reaction was allowed to warm to 18-20
°C and was stirred for 2 h. After completion the reaction mixture was neutralized
with 50% sodium hydroxide and extracted with ethyl acetate (50ml X2). The
organic layers were combined and dried over Na,SO4 and removed under
reduced pressure. The crude indoline compound was purified by column
chromatography using CH,Cl,/MeOH (9:1) to offer the product in 84.3% yield
(33.8 mg, 0.082 mmol). MS (EI) m/z: 414 (M)

N
e
L v

FsC
3-(3-methylpyridin-4-yl)-5-(4-phenyl-5-(trifluoromethyl)thiophen-2-yl)-
1,2,4-oxadiazole

Hydroxylamine hydrochloride (23.53g, 339 mmol) was dissolved in
water (120ml) and potassium bicarbonate (33.9g, 3339 mmol) was added
cautiously. The mixture was stirred slowly until complete solution. The mixture
was added to a solution of 3-methyl isonicotinonitrile (2g, 16.9 mmol) in THF
(30 mL) at -25 °C (ice methanol bath) and the reaction was stirred at room
temperature for 16h. The reaction mixture was extracted with EtOAc
(3X100mL) and the combined organic phases were washed with brine (80ml).
The organic phase was dried over Na; SO, and concentrated under reduced
pressure. The product was purified by column chromatography using
hexanes/EtOAc (1:1) to yield N-hydroxyimidamide in 47% yield (1.2 g).

To a solution of 4-phenyl-5-(trifluoromethyl)- 2-thiophenecarboxylic
acid (200mg, 0.735mmol) in DMF were added under nitrogen atmosphere EDCI
(183mg, 0.95mmol) and HOBt (129mg, 0.95mmol). The reaction was stirred at
room temperature for 30 min followed by addition of M-hydroxyimidamide (143
mg, 0.95mmol), the reaction was stirred for 30 min at room temperature
followed by 16 h at 95 °C. The reaction was concentrated under reduced
pressure. The crude was diluted with EtOAc (80mL) and washed with a
saturated solution of NaHCO; (2X50ml). The organic phase was dried over

Na,S04 and concentrated under reduced pressure. The product was purified by
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column chromatography using CH,Cl,:MeOH (9:1) to yield 161mg (56.6%) of
the product. MS (EI) m/z: 412 (M*)

79
—Z

EtO

EtO
OH

4-(5-(3,4-diethoxyphenyl)-1,2,4-o0xadiazol-3-yl)-2,3-dihydro-1H-inden-1-ol

To a stirred suspension of 1-0x0-2,3-dihydro-1H-indene-4-carbonitrile
(5g, 31.8mmol) and silica gel (100mg) in ethanol (30mL) at 0 °C was added
NaBH; (400mg, 10.6mmol). The reaction was allowed to warm up to room
temperature and stirred for 2 h. The solvent was removed under reduced pressure
and the product purified by column chromatography in hexane/EtOAc (5:5) to
offer 1-hydroxy-2,3-dihydro-1H-indene-4-carbonitrile as white solid in 80%
yield (4.04g, 25.4 mmol). '"H NMR (300 MHz, CDCl;): 6 7.62 (d, J = 7.5 Hz,
1H), 7.54 (d, J= 7.8 Hz, 1H), 7.33 (t, /= 7.8 Hz, 1H), 5.28 (t,J=6.3 Hz, 1H),
3.28-3.18 (m, 1H), 3.02-2.92 (m, 1H), 2.63-2.52 (m, 1H), 2.06-1.99 (m, 1H).

To a stirred solution of 1-hydroxy-2,3-dihydro-1H-indene-4-carbonitrile
(3g, 18.86 mmol) in ethanol (100 mL) were added cautiously over a period of
16h under refluxing conditions hydroxylamine hydrochloride (6.55g, 94.3
mmol) and potassium carbonate (13.03g, 94.3 mmol) in equal portions. The
mixture was cooled to room temperature and the solid was filtered. The organic
solvent was concentrated under reduced pressure and the crude was
recrystallized from ethanol to yield 2.5g (69%) of amidoxime.

In a microwave vial, a stirring solution of 3,4-diethoxybenzoic acid
(200mg, 0.95mmol) in DMF was treated with HOBt (168 mg, 1.24mmol) and
EDCI (237mg, 1.24mmol) at room temperature. The reaction was stirred for 20
min followed by addition, in a single portion, of amidoxime (238mg, 1.24mmol).
The reaction was stirred for additional 30 min at room temperature and then
heated to 130 °C for 35 min in the initiator. The reaction was diluted using a

saturated solution of NaCl and extracted with EtOAc (3X80ml). The organic
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phase was dried over Na;SO4 anhydrous and concentrated under reduced
pressure. The product was purified by column chromatography using
CH,Cl,:MeOH (9:1) to offer the product as a white solid in 69% yield (208mg).
'H NMR (400 MHz, CDCl3): 68.10 (d, J=7.6, 1H), 7.78 (dd, JI = 1.6 Hz, J2 =
8 Hz, 1H), 7.67 (d, J = 1.6 Hz, 1H), 7.56 (d, J= 7.6 Hz, 1H), 7.39 (t, J = 7.6 Hz,
1H), 6.97 (d, J = 8.0 Hz, 1H), 5.29 (t, /= 6.4 Hz, 1H), 4.19 (q, J/ = 7.2 Hz, 2H),
4.18 (q, J= 7.2 Hz, 2H), 3.51-4.43 (m, 1H), 3.22-3.14 (m, 1H), 2.59-2.51 (m,
1H), 2.04-1.97 (m, 1H), 1.5 (t, J= 7.2 Hz, 3H), 1.49 (t, J = 7.2, 3H); *C NMR
(100 MHz, CDCls): 6175.2,168.9, 152.8, 148.9, 146.6, 143.3, 128.9, 127 .4,
127.0,123.8,122.2,116.7, 112.7, 112.4, 76.2, 64.9, 64.8, 35.7, 31.5, 14.9, 14.8.
MS (EI) m/z 367 (M), HRMS (EI) for C;;H3,N,04 (M) calcd 367.1652, found
367.1653.

o— NEt,

N
N \ H
EtO N

EtO
N1-((4-(5-(3,4-diethoxyphenyl)-1,2,4-o0xadiazol-3-yl)pyridin-2-yl)methyl)-
N2,N2-diethylethane-1,2-diamine

To a stirred solution of 2-(hydroxymethyl)isonicotinonitrile (570mg,
4.25mmol) in ethanol (40 mL) were added cautiously over a period of 16h under
refluxing conditions hydroxylamine hydrochloride (1.37g, 21.25 mmol) and
sodium carbonate (2.25g, 21.25 mmol) —in equal portions-. The mixture was
cooled to room temperature and the solid was filtered. The organic solvent was
concentrated under reduced pressure and the crude was recrystallized from
ethanol to yield 600mg (3.59mmol, 84%) of amidoxime.

In a microwave vial, a stirring solution of 3,4-diethoxybenzoic acid
(300mg, 1.43mmol) in DMF was treated with HOBt (250 mg, 1.85mmol) and
EDCI (354mg, 1.85mmol) at room temperature. The reaction was stirred for 20
min followed by addition, in a single portion, of amidoxime (309mg, 1.85mmol).
The reaction was stirred for additional 30 min at room temperature and then
heated to 130 °C for 35 min in the initiator. The reaction was diluted using a

saturated solution of NaCl and extracted with EtOAc (3X80ml). The organic
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phase was dried over Na;SOj4 anhydrous and concentrated under reduced
pressure. The product was purified by column chromatography using
CH,Cl;:MeOH (9:1) to offer (4-(5-(3,4-diethoxyphenyl)-1,2,4-oxadiazol-3-
yl)pyridin-2-yl)methanol as brown solid in 71% yield (350mg). 'H NMR (400
MHz, CDCl;): J 8.65 (d, J= 4.8 Hz, 1H), 8.00 (s, 1H), 7.86 (d, J = 4.8 Hz, 1H),
7.70 (dd, JI = 2.0 Hz, J2 = 8.8 Hz, 1H), 7.59 (d, J= 2.0, 1H), 6.91 (d,/= 8.8
Hz, 1H), 4.85 (s, 2H), 4.16 (q, /= 7.2 Hz, 2H), 4.13 (q, / =7.2 Hz, 2H), 1.49 (t,J
= 6.8 Hz, 3H), 1.46 (t, J = 6.8 Hz, 3H); >C NMR (100 MHz CDCls): § 176.54,
167.22, 153.03, 149.36, 148.91, 135.50, 122.23, 120.11, 118.48, 116.05, 112.48,
112.17, 64.90, 64.50, 14.82, 14.73. MS (EI) m/z: 342 (M"), HRMS (EI) for
CisH9N304

To a stirred solution of pyridinol (20mg, 0.059 mmol) in DMSO (1ml)
were added sequentially N,N’-dicyclohexylcarbodiimide (36.3 mg, 0.176 mmol)
and 1.0M anhydrous H3PO4 in DMSO (30 pL, 0.03mmol) and the reaction
mixture was stirred 2h at room temperature. Precipitated dicyclohexylurea was
filtered off and washed with ether (10ml) and water (10ml). The aqueous layer
was extracted with ether (3X20ml) and the organic layer was dried over sodium
sulfate and concentrated under reduced pressure. The residue was purified by
column chromatography using CH,Cl,:MeOH (95:5) to yield 15 mg (75%) of
pyridinecarboxaldehyde. MS (EI) m/z 340 (M").

To a stirred solution of pyridinecarboxaldehyde (15mg, 0.044mmol) in
dichloroethane were added N',N'-diethylethane-1,2-diamine (19pul, 0.13mmol)
and sodium triacetoxyborohydride (1 1mg, 0.05Smmol), the reaction was stirred
for 4h at room temperature. The mixture was poured un silica gel and was
purified by column chromatography using CH,Cl,:MeOH:Et;N (90:9.8:0.2) to
yield 8mg (42%) of the product as a brown solid. MS (EI) m/z 440 (Mh).

EtO

EtO N

OH
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2-(4-(5-(3,4-diethoxyphenyl)-1,2,4-oxadiazol-3-yl)indolin-1-yl)ethanol

To a stirred solution of 3,4-diethoxybenzoic acid (400mg, 1.9mmol) in
DMF were added sequentially HOBt (330mg, 2.5 mmol) and EDCI (474mg,
2.5mmol) at room temperature. The reaction was stirred for 20 min followed by
addition, in a single portion, of the N'-hydroxy-1H-indole-4-carboximidamide
(666mg, 3.8mmol). The reaction was stirred for additional 30 min at room
temperature then heated at 90-95 °C for 14h. The reaction was cooled to room
temperature, diluted using a saturated solution of Na,COj; and extracted with
EtOAc (100ml X3). The organic phase was dried over Na;SO4 anhydrous and
concentrated under reduced pressure. The product was purified by column
chromatography using CH,Cl,:MeOH (9:1) to afford compound 110 in 50%
yield (331mg). H' NMR (400 MHz, CDCl3): §8.01 (d, J= 7.2 Hz, 1H), 7.81
(dd, J1 =2.0 Hz, J2 = 8.4 Hz, 1H), 7.52 (s, 1H), 7.52 (d, /= 8.0 Hz, 1H), 7.34
(s, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.23 (s, 1H), 6.96 (d, /= 8.4 Hz, 1H), 4.18 (q, J
= 6.8 Hz, 2H), 4.16 (q, /= 6.8 Hz, 2H), 1.47 (t, J= 6.8 Hz, 3H), 1.46 (t, /= 6.8
Hz, 3H); '*C NMR (100 MHz, CDCl): 6175.0, 169.5, 152.6, 148.9 (2), 125.7,
122.2,121.8,121.7,121.3,121.2,117.0, 114.4, 114.3, 112.7, 112.5, 64.97,
64.76, 14.86, 14.78. MS (EI) m/z 350 (M"), HRMS (EI) for CoHsN30; (M™):
calcd 350.1499, found 350.1504.

To a stirred solution of the previous product 110 (260mg, 0.74 mmol) in
acetic acid at 10-15 °C was added slowly sodium cyanoborohydride (140 mg,

2.25mmol). The reaction was allowed to warm to 18-20 °C and was stirred for 2

h. After completion the reaction mixture was neutralized with 50% sodium

hydroxide and extracted with ethyl acetate (100ml X2). The organic layers were
combined, dried over Na,SO,4 and removed under reduced pressure. The crude
indoline compound was purified by column chromatography using
CH,Cl,/MeOH (9:1) to provide the dihydro compound in 80.5% yield (211 mg,
0.60 mmol). '"H NMR (300 MHz, CDCls): § 7.78 (dd, JI = 2.1 Hz, J2 = 8.4 Hz,
1H), 7.68 (d, /= 1.8 Hz, 1H), 7.55 (d, J= 7.8 Hz, 1H), 7.16 (t, /= 7.5 Hz, 1H),
6.97 (d,J=17.5Hz, 1H), 6.76 (d, /= 7.5 Hz, 1H), 4.21 (q, /= 6.9 Hz, 2H), 4.16
(q, /= 6.9 Hz, 2H), 3.65 (bs, 2H), 3.46 (t,J= 8.1 Hz, 2H), 1.52 (t, /= 3.1 Hz,
3H), 1.48 (t, J = 3.3 Hz, 3H); >C NMR (75 MHz, CDCls): § 175.05, 169.06,
152.62, 148.84, 127.84, 123.67, 122.09, 118.90, 116.83, 112.53, 112.32, 111.60,
64.86, 64.67,47.29, 31.41, 14.85, 14.78. MS (EI) m/z 352 (M"), HRMS (EI) for
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C20H21N303 (M): caled 352.1656, found 352.1660.

To a stirred solution of the previous dihydro product (50mg, 0.14mmol)
in DMF (3ml) was added potassium carbonate (118mg, 0.85mmol) and 2-
bromoethanol (20ul, 0.28mmol). The reaction was stirred at 60°C for 48h.' At the
end of the reaction the solution was poured into water (50ml) and the mixture
was extracted with EtOAc (3X50ml). The organic phases were combined,
washed with water, dried over sodium sulfate and concentrated under reduced
pressure. The product was purified by column chromatography using
CH,Cl,:MeOH (9:1) to yield 35mg (63%) of the product as a brown solid. 'H
NMR (300 MHz, CDCl;) 6: 7.74 (dd, JI = 1.8 Hz, J2=8.4 Hz, 1H), 7.61 (d, /=
2.1 Hz, 1H), 7.33 (dd, J1 =0.6 Hz, J2 = 7.8 Hz, 1H), 7.20 (t, /= 5.1 Hz, 1H),
7.17 (d,J= 1.8 Hz, 1H), 6.70 (d, J= 8.1 Hz, 1H), 4.14 (q, J = 7.2 Hz, 4H), 3.62
(t, J=6.0 Hz, 2H), 3.55 (t, /= 8.7 Hz, 2H), 3.28 (t, /= 8.1 Hz, 2H), 3.21 (t, J =
6.0 Hz, 2H), 1.39 (t, /= 1.8 Hz, 3H), 1.35 (t, /= 1.5 Hz, 3H), 13C NMR (75
MHz, CDCl3): 6 168.67, 158.97, 158.46, 153.35, 152.73, 148.72, 129.76,
128.39, 122.19, 117.36, 115.89, 113.54, 113.38, 111.94, 64.48, 64.43, 58.90, |
53.20, 51.46, 29.99, 15.00, 14.90. MS (EI) m/z 396 (M"), HRMS (EI) for
CyHasN304 (M'): caled 396.1918, found 396.1918.

79
—2Z

EtO

EtO
NH

OH
2-(4-(5-(3,4-diethoxyphenyl)-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1H-inden-1-
ylamino)ethanol

To a stirred solution of compound 215 (400mg, 1.09 mmol) in CH,Cl,
were added at 0°C pyridine (89ul, 1.1mmol) and thionyl chloride (81pl,
1.1mmol), the reaction was stirred 1h at room temperature and the mixture was
concentrated under reduced pressure. The crude was diluted in DMF (10ml) and

were added potassium carbonate (290 mg, 2.1mmol) and ethanolamine (128pl,
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2.1 mmol), the reaction was stirred overnight at 60°C. The reaction mixture was
poured into water (100ml) and extracted with EtOAc (100ml X3). The organic
phase was dried over Na,SO, and concentrated under reduced pressure. The
crude was purified by column chromatography using CH,Cl,:MeOH (9:1) to
yield 312 mg (70% yield) of the product as a white solid. 'H NMR (500 MHz,
CDCl;): 68.12 (d, J=7.5 Hz, 1H), 7.79 (dd, JI = 2.0 Hz J2 = 8.5 Hz, 1H), 7.68
(d, J=2.0Hz, 1H), 7.63 (d, J= 7.5 Hz, 1H), 7.40-7.37 (m, 1H), 4.49-4.47 (m,
1H), 4.23-4.16 (m, 4H), 3.78-3.70 (m, 1H), 3.53-3.46 (m, 1H), 3.29-3.22 (m,
1H), 2.96-2.94 (m, 4H), 2.56-2.50 (m, 1H), 2.09-2.03 (m, 1H), 1.52-1.49 (m,
6H); >C NMR (125 MHz, CDCl3): §175.03, 168.66, 152.71, 148.87, 143.76,
128.71, 127.11, 123.89, 122.04, 116.67, 112.63, 112.49, 104.66, 64.84, 64.61,
62.70, 60.34, 47.98, 31.90, 29.69, 14.72, 14.64. MS (EI) m/z 410 (M), HRMS
(EI) for C3H27N304 (M+): calcd 410.2074, found 410.2077.

O—N
)
N

EtO

EtO

NEt,
N1-(4-(5-(3,4-diethoxyphenyl)-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1H-inden-1-
yl)-N2,N2-diethylethane-1,2-diamine

To a stirred solution of compound 215 (40mg, 0.109 mmol) in CH,Cl,
were added at 0°C pyridine (9, 1.1mmol) and thionyl chloride (8ul, 1.1mmol),
the reaction was stirred 1h at room temperature and concentrated under reduced
pressure. The crude was diluted in DMF (1ml) and were added potassium
carbonate (29mg, 0.21mmol) and N,N-diethylethylenediamine (30ul, 0.21
mmol). The reaction was stirred overnight at 60°C. The reaction mixture was
poured into water (100ml) and extracted with EtOAc (20ml X3). The organic
phase was dried over Na,CO; and concentrated under reduced pressure. The
crude was purified by column chromatography using CH,Cl,:MeOH (9:1) to
yield 65% (33 mg) of the product as a brown solid. MS (EI) m/z 465 (M").
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FaC =/
3-(1H-benzo[d]imidazol-5-yl)-5-(4-phenyl-5-(trifluoromethyl)thiophen-2-yl)-
1,2,4-oxadiazole

In a microwave vial, a stirring solution of 3,4-diethoxybenzoic acid
(100mg, 0.367mmol) in DMF was treated with HOBt (64 mg, 0.48mmol) and
EDCI (92mg, 0.48mmol) at room temperature. The reaction was stirred for 20
min followed by addition, in a single portion, of N'-hydroxy-1H-
benzo[d]imidazole-4-carboximidamide (68mg, 0.367mmol). The reaction was
stirred for additional 30 min at room temperature and then heated to 130 °C for
35 min in the initiator. The reaction was diluted using a saturated solution of
NaHCOj; and extracted with EtOAc (3X80ml). The organic phase was dried over
Na;S04 anhydrous and concentrated under reduced pressure. The crude was
purified by column chromatography using CH,Cl,:MeOH (9:1) to provide a 40%
yield (61 mg) of the product as brown solid. MS (EI) m/z 413 (M").

N-O —
I

O
KO\/

3-(3,4-diethoxyphenyl)-5-(pyridin-4-yl)-1,2,4-oxadiazole

In a microwave vial, a stirring solution of isonicotinic acid (200mg,
1.62mmol) in DMF was treated with HOBt (319 mg, 2.43mmol) and EDCI
(467mg, 2.43mmol) at room temperature. The reaction was stirred for 20 min
followed by addition, in a single portion, of (£)-3,4-diethoxy-N'-
hydroxybenzimidamide (436mg, 1.94mmol). The reaction was stirred for
additional 30 min at room temperature and then heated to 130 °C for 35 min in
the initiator. The reaction was diluted using a saturated solution of NaHCO; and
extracted with EtOAc (80ml X3). The organic phase was dried over Na;SO4

anhydrous and concentrated under reduced pressure. The product was purified
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by column chromatography using CH,Cl,:MeOH (95:5) to offer the product in
26% yield (131 mg) as pale brown solid. 'H NMR (300 MHz, CDCl;): 6 8.85 (d,
J=5.4Hz, 2H), 8.02 (d, J= 6.0 Hz, 2H), 7.71 (dd, JI = 1.8 Hz, J2 = 8.1 Hz,
1H), 7.62 (d, J=2.1 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 4.19 (q, /= 6.9 Hz, 2H),
4.14 (q, J= 6.9 Hz, 2H), 1.50 (t, J = 3.0 Hz, 3H), 1.46 (t, J=3.3 Hz, 3H); Bc
NMR (75 MHz, CDCls): 6 173.54, 16928, 151.64, 151.07, 148.91, 131.37,
121.48,121.15,118.75,112.74, 111.82, 64.78, 64.59, 14.87, 14.81. MS (EI) m/z:
312 (M), HRMS (EI) for C;7H;7N303 (M"): calcd 312.1343, found 312.1348.

EtO

EtO

2-(3,4-diethoxyphenyl)-4-(pyridin-4-yl)oxazole

In a microwave vial were dissolved 2-bromo-1-(pyridin-4-yl)ethanone
hydrobromide (134mg, 0.478mmol) and 3,4-diethoxybenzamide (100mg,
0.478mmol) in DMF (5ml) and the reaction was heated at 170°C for 40min. The
reaction mixture was poured in a saturated solution of NaHCO; and extracted
with EtOAc (50ml X3). The combined organic phases were washed with a
saturated solution of NaCl (2X30ml) and concentrated under reduced pressure.
The product was purified by column chromatography using CH,Cl,:MeOH
(95:5) to yield 4mg (2.7%) of the product. MS (EI) m/z: 311 (M").

EtO
EtO
2-(3,4-diethoxyphenyl)-4-phenyloxazole
In a microwave vial were dissolved 2-bromo-1-phenylethanone (95mg,
0.478mmol) and 3,4-diethoxybenzamide (100mg, 0.478mmol) in DMF (5ml)
and the reaction was heated at 170°C for 40min. The reaction mixture was

poured in a saturated solution of NaHCO; and extracted with EtOAc (50ml X3).
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The combined organic phases were washed with a saturated solution of NaCl
(30ml X2) and concentrated under reduced pressure. The product was purified
by column chromatography using CH,Cl,:MeOH (95:5) to yield 25mg (17%) of
the product. MS (EI) m/z: 310 (M")

N-O
I )\
N
O
CF3
HO

4-(5-(4-isopropoxy-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1H-inden-1-0l

In a microwave vial, a stirring solution of 4-isopropoxy-3-
(trifluoromethyl)benzoic acid (700mg, 2.82mmol) in DMF was treated with
HOBt (495 mg, 3.67mmol) and EDCI (702mg, 3.67mmol) at room temperature.
The reaction was stirred for 20 min followed by addition, in a single portion, of
N, 1-dihydroxy-2,3-dihydro-1H-indene-4-carboximidamide (650mg, 3.38mmol).
The reaction was stirred for additional 30 min at room temperature and then
heated to 130 °C for 35 min in the initiator. The reaction was diluted using a
saturated solution of NaCl and extracted with EtOAc (100ml X3). The organic
phase was dried over Na,SO4 anhydrous and concentrated under reduced
pressure. Thé product was purified by column chromatography using
CH,C1,:MeOH (9:1) to offer the product as white solid in 68% yield (780mg).
'H NMR (300 MHz, CDCl;-CH3;0D): ¢ 8.38 (d, /= 1.8 Hz, 1H), 8.28 (dd, JI =
2:4 Hz, J2 = 8.7 Hz, 1H), 8.06 (d, /= 7.8 Hz, 1H), 7.55 (d, J="7.5 1H), 7.7.37 (4,
J=17.5Hz, 1H), 7.11 (dd, JI = 2.4 Hz, J2 = 9.0 Hz, 1H), 5.24 (t, /= 6.3 Hz,
iH), 4.20 (q, J = 6.9 Hz, 1H), 3.48-3.40 (m, 1H), 3.19-3.09 (m, 1H), 2.57-2.46
(m, 1H), 2.04-1.92 (m, 1H), 1.46 (t,J = 6.9 Hz, 3H), 1.39 (d, /= 6.0 Hz, 3H);
13C NMR (75 MHz, CDCl3-CH;0D): § 169.05, 158.85, 146.82, 143.33, 133.55,
128.79, 127.41, 127.22, 116.23, 113.38, 104.88, 65.27, 35.55, 31.44, 21.87,
14.55. MS (EI) m/z 405 (M"), HRMS (EI) for C2;H9NO03 (M™): caled 405.1420,
found 405.1424.
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CF,
HO

4-(5-(4-ethoxy-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2,3-dihydro-
1H-inden-1-ol |
5 In a microwave vial, a stirring solution of 4-ethoxy-3-

(trifluoromethyl)benzoic acid (200mg, 0.85mmol) in DMF was treated with
HOBt (151mg, 1.11mmol) and EDCI (212mg, 1.1 1mmol) at room temperature.
The reaction was stirred for 20 min followed by addition, in a single portion, of
N,1-dihydroxy-2,3-dihydro-1H-indene-4-carboximidamide (213mg, 1.1 1mmol).

10  The reaction was stirred for additional 30 min at room temperature and then
heated to 130 °C for 35 min in the initiator. The reaction was diluted using a
saturated solution of NaCl and extracted with EtOAc (80mlX3). The organic
phase was dried over Na;SOj4 anhydrous and concentrated under reduced
pressure. The product was purified by column chromatography using

15 CH,Cl;:MeOH (9:1) to offer the product as white solid in 51% yield (200mg).
'H NMR (300 MHz, CDCl;-CH;0D): 6 8.27 (d, J = 1.8 Hz, 1H), 8.21 (dd, JI =
2.1 Hz,J2=8.7Hz, 1H), 7.94 (d, /= 7.5 Hz, 1H), 7.44 (d, /= 7.8 Hz, 1H), 7.26
(9, J=9.9 Hz, 1H), 7.05 (d, J= 8.7 Hz, 1H), 5.13 (t, /= 6.3 Hz, 1H), 4.11 (q, J
= 6.9 Hz, 2H), 3.38-3.28 (m, 1H), 3.08-2.97 (m, 1H), 2.44-2.34 (m, 1H), 1.91-

20 1.84 (m, 1H), 1.35 (t, J = 6.9 Hz, 3H); °C NMR (75 MHz, CDCl;-CH;0D): §
150.90, 147.26, 143.96, 137.60, 137.59, 132.62, 132.59, 131.31, 131.27, 131.24,
127.21, 120.11, 117.48, 104.99, 79.55, 69.27, 39.27, 35.35, 18.39. MS (EI) m/z
391 (M"), HRMS (EI) for CaoH,7F3N,0;3 (M"): caled 391.1264, found 391.1261.

25

N N

O

CF;
HO
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4-(5-(4-isopropoxy-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1H-inden-1-ol

In a microwave vial, a stirring solution of 4-ethoxy-3-
(trifluoromethyl)benzoic acid (200mg, 0.97mmol) in DMF was treated with
HOBt (172mg, 1.26mmol) and EDCI (242mg, 1.26mmol) at room temperature.
The reaction was stirred for 20 min followed by addition, in a single portion, of
N',i-dihydroxy-2,3-dihydro-1H—indene-4-carboximidamide (243mg, 1.26mmol).
The reaction was stirred for additional 30 min at room temperature and then
heated to 130 °C for 35 min in the initiator. The reaction was diluted using a
saturated solution of NaCl and extracted with EtOAc (80ml X3). The organic
phase was dried over Na;SO4 anhydrous and concentrated under reduced
pressure. The product was purified by column chromatography using
CH,Cl,:MeOH (9:1) to offer the product as pale yellow solid in 63% yield
(229mg).
'H NMR (300 MHz, CDCl3-CH;0D): d 8.36 (d, J =2.1 Hz, 1H), 8.29 (dd, JI =
2.4 Hz, J2=9.0 Hz, 1H), 8.06 (d, /= 7.8 Hz, 1H), 7.55 (d, /= 7.5 Hz, 1H), 7.37
(t, J=17.5Hz, 1H), 7.10 (d, J= 9.0 Hz, 1H), 5.26 (t, /= 6.3 Hz, 1H), 4.81-4.73
(m, 1H), 3.48-3.38 (m, 1H), 3.19-3.08 (m, 1H), 2.56-2.49 (m, 1H), 2.04-1.95 (m,
1H), 1.45 (d, J = 6.3 Hz, 6H); >C NMR (75 MHz, CDCl3-CH;0D): § 173.11,
168.95, 162.82, 146.70, 143.26, 134.15, 134.041, 128.27, 127.30, 127.18,
123.18,116.85, 115.41, 113.66, 103.86, 72.85, 35.57, 31.42, 21.82. MS (EI) m/z
362 (M"), HRMS (EI) for C2;HoN30;3 (M"): calcd 362.1499, found 362.1494.

CN
HO

2-ethoxy-5-(3-(1-hydroxy-2,3-dihydro-1H-inden-4-yl)-1,2,4-oxadiazol-5-
yl)benzonitrile

In a microwave vial, a stirring solution of 3-cyano-4-ethoxybenzoic acid
(ZOOmg, 1.05mmol) in DMF was treated with HOBt (185mg, 1.36mmol) and

EDCI (260mg, 1.36mmol) at room temperature. The reaction was stirred for 20
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min followed by addition, in a single portion, of N',1-dihydroxy-2,3-dihydro-1H-
indene-4-carboximidamide (26 1mg, 1.36mmol). The reaction was stirred for
additional 30 min at room temperature and then heated to 130 °C for 35 min in
the initiator. The reaction was diluted using a saturated solution of NaCl and
5  extracted with EtOAc (80ml X3). The organic phase was dried over Na;SO4
anhydrous and concentrated under reduced pressure. The product was purified
by column chromatography using CH,Cl,:MeOH (9:1) to offer the product as
pale yellow solid in 79% yield (274mg).
'H NMR (300 MHz, CDCl;-CH;0D): 6 8.31 (d, J= 2.1 Hz, 1H), 8.25 (dd, JI =
10 2.1 Hz,J2=8.7 Hz, 1H), 7.96 (d, J=7.5 Hz, 1H), 7.46 (d, J= 7.5 Hz, 1H), 7.29
(t, J=17.8 Hz, 1H), 7.06 (d, /= 9.0 Hz, 1H), 5.16 (t,J= 6.0 Hz, 1H), 4.18 (q, J =
6.9 Hz, 2H), 3.40-3.30 (m, 1H), 3.10-2.93 (m, 1H), 2.46-2.39 (m, 1H), 1.94-1.87
(m, 1H), 1.43 (t, J = 6.9 Hz, 3H); '*C NMR (75 MHz, CDCl;-CH;0D): 6
172.91, 167.05, 161.92, 145.72, 142.08, 133.24, 132.83, 127.38, 126.16, 126.10,
15 121.85,115.98, 111.76, 101.85, 74.36, 64.55, 34.08, 30.18, 13.20. MS (EI) m/z
348 (M), HRMS (EI) for C3H;7N30; (M"): calcd 348.1343, found 348.1345.

N-O
) P J\
N
O
%4 CF3
;\l

OH
2-(4-(5-(4-isopropoxy-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2,3-
20 dihydro-1H-inden-1-ylamino)ethanol

To a stirred solution of compound 259 (75mg, 0.185 mmol) in CH,Cl,
were added at 0°C pyridine (15ul, 0.195mmol) and thionyl chloride (14pl,
0.195mmol), the reaction was stirred 1h at room temperature and concentrated
under reduced pressure. The crude was diluted in DMF (1ml) and were added
25 DIPEA (161ul, 0.927mmol) and ethanolamine (56pl, 0.927 mmol) at 0°C. The
reaction was stirred overnight at 60°C. The reaction mixture was poured into
water (100ml) and extracted with ethyl acetate (20ml X3). The organic phase

was dried over sodium sulfate and concentrated under reduced pressure. The
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crude was purified by column chromatography using CH,Cl,:MeOH (9:1) to
yield 40% (18 mg) of the product as a brown solid.

'H NMR (300 MHz, CDCl;-CH;0D): & 8.37 (s, 1H), 8.28-8.24 (m, 1H), 8.06 (t,
J=4.8Hz, 1H), 7.51 (d, J= 6.9 Hz, 1H), 7.35 (t,J=7.5Hz, 1H), 7.11 (d, J =
8.4 Hz, 1H), 4.36-4.32 (m, 1H), 4.19 (d, /= 6.9 Hz, 1H), 3.67-3.59 (m, 3H),
3.39-3.34 (m, 2H), 3.23-3.12 (m, 1H), 2.49-2.43 (m, 1H), 1.97-1.90 (m, 1H),
1.45 (t, J = 6.9 Hz, 3H), 1.38 (d, J = 4.2 Hz, 3H); *C NMR (75 MHz, CDCl;-
CH;0D): 0 169.63, 146.26, 144.53, 134.30, 128.97, 127.76, 127.64, 124.09,
116.72,115.25, 114.30, 103.98, 72.86, 65.91, 63.32, 61.30, 32.74, 32.59, 22.08,
14.76. MS (EI) m/z 448 (M"), HRMS (EI) for Cy3H4F3N303 (M"): caled
448.1842, found 448.1849.

OH
2-(4-(5-(4-ethoxy-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-3-yl)-2,3-
dihydro-1H-inden-1-ylamino)ethanol

To a stirred solution of compound 260 (154mg, 0.394 mmol) in CH,Cl,
were added at 0°C pyridine (33, 0.414mmol) and thionyl chloride (30ul,
0.414mmol), the reaction was stirred 1h at room temperature and concentrated
under reduced pressure. The crude was diluted in DMF (2ml) and were added
DIPEA (360ul, 2.07mmol) and ethanolamine (125ul, 2.07 mmol) at 0°C. The
reaction was stirred overnight at 60°C. The reaction mixture was poured into
water (100m]) and extracted with ethyl acetate (20ml X3). The organic phase
was dried over sodium sulfate and concentrated under reduced pressure. The
crude was purified by column chromatography using CH,Cl;:MeOH (9:1) to
yield 18% (31 mg) of the product as a brown solid.
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'H NMR (300 MHz, CDCl3-CH;OD): 6 8.31 (s, 1H), 8.23 (d, J = 8.7 Hz, 1H),
7.99 (d, J=7.5 Hz, 1H), 7.48 (d, J= 7.2 Hz, 1H), 7.30 (t, J = 7.5 Hz, 1H), 7.07
(d,J=8.7 Hz, 1H), 4.33 (t, /= 6.0 Hz, 1H), 4.15 (q, J=6.9 Hz, 3H), 3.64 (t,J
=4.5 Hz, 2H), 3.41-3.33 (m, 1H), 3.19-3.08 (m, 1H), 2.78 (t, /= 4.8 Hz, 2H),
2.45 (m, 1H), 2.18 (bs, 1H, -NH), 1.96-1.87 (m, 1H), 1.40 (t, ] = 7.2 Hz, 3H);
13C NMR (75 MHz, CDCl3-CH;0D): J 168.45, 159.91, 144.62, 143.36, 133.04,
128.04, 127.17, 126.73, 126.57, 122.99, 119.63, 115.59, 112.89, 100.08, 64.73,
62.19, 60.09, 48.89, 48.32, 31.63, 31.46, 13.93. MS (EI) m/z 434 (M"), HRMS
(EI) for Co;HpF3N3;03 (M™): caled 434.1686, found 434.1692.

CN

OH
5-(3-(1-(2-hydroxyethylamino)-2,3-dihydro-1H-inden-4-yl)-1,2,4-oxadiazol-
5-yl)-2-isopropoxybenzonitrile

To a stirred solution of compound 261 (130mg, 0.360 mmol) in CH,Cl,
were added at 0°C pyridine (301, 0.378mmol) and thionyl chloride (27ul,
0.378mmol), the reaction was stirred 1h at room temperature and concentrated
under reduced pressure. The crude was diluted in DMF (2ml) and were added
DIPEA (328pl, 1.889mmol) and ethanolamine (114pl, 1.889 mmol) at 0°C. The
reaction was stirred overnight at 60°C. The reaction mixture was poured into
water (100ml) and extracted with ethyl acetate (20ml X3). The organic phase
was dried over sodium sulfate and concentrated under reduced pressure. The
crude was purified by column chromatography using CH,Cl,:MeOH (9:1) to
yield 23% (34 mg) of the product as a pale brown solid.
'H NMR (300 MHz, CDCl3-CH;0D): ¢ 8.33 (d, J = 2.1 Hz, 1H), 8.26 (dd, JI =
24 Hz,J2=9.0Hz, 1H),7.99(d,/=7.5(d,J=7.5Hz, 1H),7.47(d,J=1.5
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Hz, 1H), 7.33 (t,J= 7.5 Hz, 1H), 7.07 (d, J= 9.0 Hz, 1H), 4.74 (t,J = 6.0 Hz,
1H), 4.27 (t, J = 6.6 Hz, 1H), 3.62 (g, J = 6.0 Hz, 2H), 3.37-3.32 (m, 1H), 3.18-
3.10 (m, 1H), 2.79 (t, 5.1 Hz, 2H), 2.48-2.37 (m, 1H), 1.92-1.85 (m, 1H), 1.40
(d, J= 6.0 Hz, 6H); '*C NMR (75 MHz, CDCl5-CH;0D): § 172.73, 168.58,
162.49, 145.45,143.33, 133.74, 133.71, 127.85, 126.69, 126.58, 122.81, 116.40,
115.00, 113.31, 103.33, 72.46, 62.30, 60.54, 32.15, 31.51, 21.35. MS (EI) m/z
405 (M"), HRMS (EI) for C23H24N403 (M™): calcd 405.1921, found 405.1920.

N
o >

NO,
HO

4-(5-(4-ethoxy-3-nitrophenyl)-1,2,4-oxadiazol-3-yl)-2,3-dihydro-1H-inden-1-
ol

In a microwave vial, a stirring solution of 4-ethoxy-3-nitrobenzoic acid
(200mg, 0.947mmol) in DMF was treated with HOBt (167mg, 1.231mmol) and
EDCI (236mg, 1.23 1mmol) at room temperature. The reaction was stirred for 20
min followed by addition, in a single portion, of M,1-dihydroxy-2,3-dihydro-1H-
indene-4-carboximidamide (200mg, 1.04mmol). The reaction was stirred for
additional 30 min at room temperature and then heated to 130 °C for 35 min in
the initiator. The reaction was diluted using a saturated solution of NaCl and
extracted with EtOAc (80ml X3). The organic phase was dried over Na;SOy4
anhydrous and concentrated under reduced pressure. The product was purified
by column chromatography using CH,Cl,:MeOH (9:1) to offer the product as
pale yellow solid in 40% yield (150mg).
'"H NMR (300 MHz, CDCl;-CH;0D): 6 8.03 (d, J= 1.2 Hz, 1H), 7.73 (dd, JI =
1.5 Hz, J2 = 8.7 Hz, 1H), 7.46 (d, /= 7.5 Hz, 1H), 6.97 (d, J= 7.2 Hz, 1H), 6.79
(t,J=17.5Hz, 1H), 6.67 (d, J= 8.7 Hz, 1H), 4.65 (t, /= 6.0 Hz, 1H), 3.70 (q, J =
6.9 Hz, 2H), 2.87-2.79 (m, 1H), 2.60-2.49 (m, 1H), 1.96-1.90 (m, 1H), 1.43-1.36
(m, 1H), 0.91 (t, J = 6.9 Hz, 3H); '>C NMR (75 MHz, CDCl;-CH;0D): 6
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177.85, 168.55, 156.35, 154.87, 146.33, 142.70, 139.50, 133.09, 128.02, 126.86,
125.14, 122.43, 115.87, 114.54, 74.97, 65.63, 34.68, 30.80, 13.82. MS (EI) m/z
368 (M"), HRMS (EI) for CoH;7N305 (M*): calcd 368.1241,‘f0und 368.1242.

5 Additional exemplary compounds shown as specific embodiments

throughout bearing compound numbers 1-271 have been prepared and evaluated

as shown below.

10

Table 1: Biological Data for Selected Compounds

Compound tPSA ClogP Ecso (S1P1Ag) Ec 50

Number (nM) (S1P;Ag)
(nM)

1 55.5 3.99 466 pM NA

2 46.3 3.17 6.5 UM NA

3 68.7 1.59 5.9 uM NA

4 58.7 1.86 7.8 uM NA

5 46.3 2.82 4.1 yM 5100

6 46.3 3.35 4.1 uyM NA

7 46.3 3.92 270 nM 782

8 55.5 2.33 73 uM NA

9 55.5 3.78 68.4 uM NA

10 55.5 3.10 246 nM 3330

11 74 1.50 6500 NA

12 | 64.8 2.34 NA NA

14 94.1 5.72 12.3 uyM NA

15 115.7 2.13 19.7 yM NA

16 94.1 4.39 3.3 1201

18 132.5 0.42 397 NA

19 115.7 1.47 12 uM NA

20 118.8 -0.65 NA NA

21 106.5 0.84 NA NA

22 106.5 2.13 1028 NA

23 51.1 6.06 3300 3500

24 55.5 2.82 1800 NA

25 71.9 1.24 NA NA

26 96 3.03 NA NA

27 55.5 2.47 NA NA

28 55.5 4.07 477 NA

29 55.5 3.58 576 NA
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30 64.8 4.30 1390 NA
31 55.2 3.21 NA NA
32 64.8 3.29 0.15 397
33 64.8 3.30 116 NA
34 64.8 3.09 8.8 5370
35 64.8 3.09 3.7 661
36 90.8 2.85 1.7 387
37 64.8 2.88 NA NA
38 55.5 2.86 938 NA
39 55.5 2.86 418 NA
40 64.8 3.64 621 NA
41 67.9 1.51 7700 NA
42 55.5 2.47 909 NA
43 55.5 3.01 1180 NA
44 55.5 2.83 731 NA
45 55.5 4.30 1480 NA
46 66.9 4.31 544 NA
47 43.2 298.34 31.8 uyM NA
48 58.8 3.44 295 NA
49 46.3 3.67 487 NA
50 64.8 2.57 64 2700
51 46.3 4.37 847 NA
52 75.8 2.17 NA NA
53 46.3 5.94 156 327
54 64.8 3.51 71.6 322
55 46.3 4.61 113 448
56 46.3 4.91 83.4 NA
57 61.9 1.49 290 NA
58 64.8 3.59 11.7 3400
59 46.3 5.06 10.8 5600
60 46.3 5.26 1 803
61 72.3 4.82 0.78 1319
62 46.3 5.56 5.0 24puM
63 46.3 5.06 129 NA
64 55.5 3.05 228 NA
65 81.6 2.61 319 NA
66 55.5 3.35 1990 NA
67 55.5 2.86 95.5uM NA
68 46.3 3.87 37.7 NA
69 72.3 3.43 197 NA
70 46.3 4.17 7.08 uM NA
71 46.3 3.67 491.8 NA
72 55.5 3.02 84.8 NA
73 81.6 2.58 249 NA
74 55.5 3.32 601 NA
75 55.5 2.83 274 NA
76 46.3 6.49
77 55.6 4.97 450 NA
78 55.6 4.33 45.2 NA
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79 93.9 4.60 14.9 NA
80 55.6 4.97 86.5 NA
81 55.6 4.33 123 NA
82 37.2 6.94 48 NA
86 63.5 6.27 NA NA
87 37.2 4.79 NA NA
88 55.6 2.65 NA NA
89 64.8 3.09 224 NA
93 67.6 2.71 2800 NA
100 58.9 4.05 86.3 NA
103 64.8 2.39 4400 NA
104 46.3 4.05 264 3500
105 46.3 2.26 8400 NA
106 46.3 4.03 63 8000
109 46.3 3.18 1500 NA
110 64.4 4.48 0.52 823
121 524 5.56 639 NA
122 76.2 4.14 5.0 NA
123 64.4 4.39 0.2 529
124 64.4 4.49 3.0 NA
125 55.6 5.16 171 NA
128 55.6 4.53 19.1 NA
129 55.6 4.48 4.1 5200
150 64.4 4.39 4.2 NA
151 55.6 5.06 5.9 2400
152 55.6 5.11 6.0 2100
153 64.4 4.49 6.9 2000
154 64.4 4.39 3.1 1800
155 81.5 3.28 1.7 NA
165 78.4 3.66 294 NA
166 524 5.14 12.5 NA
167 76.8 3.62 2.2 2200
177 72.6 3.61 0.8 774
181 76.8 5.0 733 NA
184 52.4 5.45 11.7 2000
185 52.4 5.86 245 NA
186 72.6 3.46 4.2 606
187 72.6 3.46 7 1500
191 55.6 5.27 53.8 NA
192 72.6 3.69 1.1 691
200 72.6 3.66 104 NA
201 72.6 3.66 0.5 716
202 55.6 5.41 35.8 NA
203 55.6 4.78 12.2 10 uM
204 79.7 5.29 32.2 NA
205 61.6 5.65 10 uM NA
206 67.7 4.96 >5000 NA
208 64.8 4.48 153.7 NA
209 85 2.0 0.14 938
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210 96.2 3.44 163.6 NA
211 524 5.67 27.2 13.5uM
212 524 5.67 341 NA
213 96.7 3.97 636 NA
214 85 2.06 15.9 13.5uM
215 72.6 4.6 0.1 NA
216 84.7 4.40 91.5 NA
217 55.6 4.75 24.6 13.5
218 97.0 2.58 132 NA
219 64.8 4.48 13 NA
220 91.1 3.17 28 NA
221 87.9 3.80 1400 NA
222 79.7 4.23 284 NA
223 67.7 4.99 10 uM NA
224 79.7 5.29 485 NA
225 85 2.05 24.5 NA
226 80.0 3.90 2.7 NA
227 69.5 4.14 21.3 NA
228 75.9 4.03 17.8 2900
229 96.7 3.26 648 NA
230 87.9 3.70 300 NA
231 87.9 3.70 120 NA
232 58.9 6.24 93.9 NA
233 76.5 3.85 581 NA
234 75.9 4.24 <0.5 NA
235 88.2 2.3 82.1 NA
236 84.7 3.7 1.1 NA
237 87.9 3.70 1200 NA
238 79.7 5.29 686 NA
239 96.7 3.26 867 NA
240 87.9 3.80 3100 NA
241 102.1 3.65 95.6 NA
242 114.1 2.36 26.5 NA
243 67.7 5.72 0.7 NA
248 76.8 3.92 1.5 2300
250 75.9 4.03 6.1 NA
251 84.7 3.42 3.4 692
252 84.7 3.42 10.1 NA
253 61.6 5.05 26.6 NA
254 76.8 5.15 15.4 NA
257 64.8 3.09 7.3
258 75.9 4.55 1 NA
259 63.4 4.96 <0.5 NA
260 63.4 4.69 <0.5 NA
261 87.2 3.63 <0.5 NA
262 87.2 3.32 <0.5 NA
263 75.4 4.81 10 NA
264 75.4 4.50 8 NA
265 99.2 3.44 <0.5 NA
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266 64.8 2.33 224 NA
267 67.6 2.86 2800 NA
268 524 3.42 10.7 NA
269 33.4 3.77 112 NA
270 74.8 3.95 2.5 NA
271 86.9 3.77 <0.5 NA
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Using the synthetic procedures provided herein, it is within ordinary skill
to prepare any compounds of the invention. Using the knowledge of thé person
of ordinary skill combined with the above cited references and methods for
evaluation of S1P1 inhibitory bioactivity, the person of ordinary skill in the art
can evaluate any compound so prepared for its effectiveness in inhibiting S1P1,
for inhibiting S1P1 selectively in the presence of other receptor subtypes such as
S1P3, and for effectiveness in cell-based bioassays indicative of S1P1 inhibition
in vivo. Accordingly, the full scope of the claims provided below are enabled by

the disclosure herein.
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Claims
What is claimed is:

1. A compound of formula (I) or a pharmaceutically acceptable salt,

prodrug, tautomer, stereoisomer, hydrate, or solvate thereof:

Al —— AZ
/ \
RG
R5 ! \
\ L\ /) /
L1 \\ P L2
A3
(D

wherein

a dashed line signifies that a single bond or a double bond can be present,
provided that there are two double bonds and three single bonds in the ring
comprising Al, A2, and A® ;

A], A2, and A2 each independently is C or O or is N when the N is
bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A, A%, and A’is C and
that at least one of A', A% and A’is N or NR; provided that only one of Al A2
and A® is O;

L' and L? are each independently a bond; (CHR"), wherein R'is H or (C;-
Ce)alkyl and n is 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR', OC(O)N(R"),,
CN, CF;, OCF;, CHF,, NO,, R', O, S, C(0), S(O), methylenedioxy,
ethylenedioxy, N(R"),, N(R")CH,CH,O0R', SR', SOR', SO;R', SO;N(R");, SO3R/,
C(O)R', C(O)C(O)R!, C(O)CH,C(O)R', C(S)R', C(O)OR', OC(O)R', OC(O)OR',
C(O)N(R")2, OC(O)N(R")2, C(S)N(R')2, (CH2)02NHC(O)R', (CHz)02N(R")2,
(CH2)o2N(R)N(R")2, N(RIN(R)C(O)R', N(R)N(R")C(O)OR’,
N(R")N(RHYCON(R'),, N(R)SOzR', N(R")SO;N(R")2, N(R)C(O)OR’,
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N(R')C(O)R', N(RIN(R"), N(R)C(S)R', N(R)C(O)N(R")2, N(RHC(S)N(R)z,
N(COR"COR', N(OR"R', C(=NH)N(R"),, C(O)N(OR")R', or C(=NOR"R',
wherein two J groups together can form a ring; wherein R' is independently at
each occurrence hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or
heteroaryl wherein any alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is
substituted with 0-3 J; or wherein two R' groups together with a nitrogen atom or
with two adjacent nitrogen atoms to which they are bonded can together form a
(Cs-Cg)heterocyclyl substituted with 0-3 J; optionally further comprising 1-3
additional heteroatoms selected from the group consisting of O, N, S, S(O) and
S(O)z;

R’ is a mono- or bicyclic cycloalkyl, aryl, heterocyclyl, or heteroaryl;
each of which is substituted with 0-5 J, wherein any cycloalkyl, aryl,
heterocyclyl, or heteroaryl can be fused, bridged, or in a spiro configuration with
one or more additional cycloalkyl, aryl, heterocyclyl, heteroaryl rings, any of
which can be monocyclic, bicyclic or polycyclic, saturated, partially unsaturated,
or aromatic, and any of which is substituted with 0-5 J;

R® is cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently mono- or pluri-
substituted with J, (C;-Cg)alkyl, (C,-Cg)alkenyl, (C,-Ce)alkynyl, (C;-
Ce)haloalkyl, hydroxyl, halo, (C;-Ce)haloalkoxy, cycloalkyl(C;-Cg¢)alkyl,
heterocyclyl(C,-Cg) alkyl, aryl(C;-C¢)alkyl, heteroaryl(C,-C¢)alkyl, OR? wherein
R’ comprises H or (C;-Cg)alkyl or NR*, wherein each R* independently
comprises H or (C;-Cg)alkyl or where two R* groups together with a nitrogen
atom to which they are bonded form a (C;-Cg)heterocyclyl which optionally
further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,
S(O) and S(O)y; or R* is optionally substituted cycloalkyl, optionally substituted
aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;

wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R?,
R*, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;

and

provided that (1), (i1), (iii) or (iv) applies:

(i) L' is bond or (CHR'"), and R’ is a bicyclic ring moiety which is
optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i

to a-xxviii wherein a wavy line indicates a point of attachment:
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%.@ g "' ; yN (s
a-i a-ii a-iii a-iv
O HY HD
a-v a-vi a-vii a-viii
: : :
N
N N
a-ix a-x a-xi
Y B /_“{ O\
a-xii a-xiii a-xiv a-xv
M, W W
el
N NN~ N N~ (ONp”
a-xvi a-xvii a-xviii a-xix a-xx
ooHD H HR R
N N~ NYN N.7~N NTN
a-xxi a-xxii a-x’;l(iii a-xxiv a-xxv
2
8 88
a-Xxvi a-xxvii a-xxviii

provided that when R” is either a-xvii or a-xix that L? is bond or
(CHR')y ;
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(ii) L'and L?are each independently a bond or (CHR"),,; R’isa 6-
membered heteroaryl ring moiety optionally substituted with 0-3 J', wherein J' is
OR', CF3, Cl, Br, F, CN, O(C,-Cs)alkoxy, O(C;-Cs)cycloalkoxy, alkyl, or N(R"),
and wherein the 6-membered heteroaryl ring moiety is any one of b-i to b-xiii

wherein a wavy line indicates a point of attachment:

H H H
/) /s ) % /_“{
b-i " b-ii J ? b-iii Y b-iv
€]
}\1 \ J @ © / "{/Gc))e O\/N® \
- ) I e I S
b-v b-vi b-vii b-viii

N
b-ix b-x b-xi
% 728 % /N _\>
b-xii b-xiii

(iii) L'is a bond or (CHR'),, and L?is a heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:

Re Re
c-i c-ii
or

(iv) L'is a bond or (CHR"), and L*is a bond or (CHR'), or a phenyl
substituted with 0-5 J; and R’ and R® are independently selected from phenyl or
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heteroaryl each optionally substituted with 0-5 occurrences of J; provided that if
L? is a bond and R’ and R® are both phenyl, then R” is substituted with at least
one of 4-CN, 3-alkyl-NHR’, 3- alkyl-OR', 4-alkyl-OR', or 2,3-dialkyl and R is
substituted with at least 4-OR";

provided, that when (ii), (iii), or (iv) applies, that the compound of

formula (1) is not one of the following:

/

FsC o]

N=
Q
Ke)

N=
\ 7/

N N/ |
N, N N
: O
0 N-g
N=

N J \_/

N
N N y I
N- o 0

(o] 5 o

/ OJ

N/OYQ/O
Y/
d N

o]
100
CFs3

H,N

HaN~g(
O’/S\\O 20// O
O OEt OEt
Y =
N—N

OFEt I B 7
N-O o AN
i OEt
O/LN EtO
N ___ OEt
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OMe N-O, CF;

N~
o~ \
~ ) N—
; S
[/
7 N>\Q‘/J
N~ CF3
FaC F3C
$_, ENZ
N7 N~

2. The compound of claim 1 wherein L? is bond.
3. The compound of claim 1 wherein A' and A’ are N and A?is O.

4. The compound of claim 1 wherein A?and A’ are N and A' is O, or wherein

A'and A%are Nand A’ is O.
5. The compound of claim 1 wherein A'and A? are N and A’ is NR.

6. The compound of claim 1 wherein A' is C, A% is N and A’ is O.
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7. The compound of claim 1 wherein A' is O, A%is N and A’ is C.

8. The compound of any one of claims 1-7 wherein L' and L? are each
independently a bond or (CHR"),, and R’ or RS, or both, comprises a heteroaryl

ring.

9. The compound of claim 8 wherein at least one heteroaryl ring of R®orR®
is pyridinyl or a pyridinyl N-oxide, pyrazinyl, pyrrolyl, imidazolyl,
benzimidazolyl, thiophenyl, benzothiophenyl, furyl, benzofuryl, indolyl,
indolinyl, piperidinyl, quinolyl, or isoquinolyl; wherein any heteroaryl is

substituted with 0-5 J.

10. The compound of claim 9 wherein any heteroaryl is substituted with 0-5
R', F, Cl, Br, I, OR', CF3;, OCF3, CHF;, or SO,N(R"),.

11. The compound of any one of claims 1-7 wherein L' and L? are each
independently a bond or (CHR"),, and R’ or RS, or both, comprises a bicyclic

carbocyclic ring, wherein the bicyclic carbocyclic ring is substituted with 0-5 J.

12. The compound of claim 11 wherein any bicyclic carbocyclic ring is

substituted with 0-5 R', F, Cl, Br, I, OR', CF3, OCF3, CHF,, or SO,N(R");.

13. The compound of any one of claims 1-7 wherein L' is bond and R® is a
bicyclic ring moiety which is substituted with 0-5 J where the bicyclic ring
moiety is any one of a-i to a-xxviii, wherein a wavy line indicates a point of

attachment:
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; g B ; 7N s
a- a-i a-iii a-iv
; % /N_\ 3 A=A
a-v a-vi a-vii a-viii
: : %
N
N N
a-ix a-x a-xi
O D D
a-xii a-xiii a-xiv a-xv
T T
E N;/z @ N~ (O
a-xvi a-xvii a-xviii a-Xix a-xx
% /_\N % /—\N é‘Q %—Q\ %‘Q
N N~ N\rN N.P~N NTN
a-xxi a-xxii a-xtl(iii a-xxiv a-xxv
2
B 88
a-XXVi a-xxvii a-xxviii

2

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

14. The compound of any one of claims 1-7 wherein L'and L?are each a bond;

R’ is a 6-membered heteroaryl ring moiety substituted with 0-3 occurrences of
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J': wherein J !is selected from the group consisting of OR', CF3, Cl, Br, F, CN,
O(C,-Cg)alkoxy, O(C;-Ce)cycloalkoxy, alkyl, N(R'),; and wherein the optionally

substituted 6-membered heteroaryl ring moiety of R> is any one of b-i to b-xiii:

H H
(s — =2 /_“\
b-i " b-ii J ° b-iii b-iv
€]
A A = / N\/ge O\/”(D\
% B % N0 % _ % B
b-v b-vi b-vii b-viii

b-ix b-x b-xi
O HQ
b-xii b-xiii

wherein each of the 6-membered heteroaryl ring moieties is substituted

with 0-3 J'.

15. The compound of any one of claims 1 or 3-7 wherein L' is a bond, and L?is

c-i or c-ii, wherein a wavy line indicates a point of attachment:

g S, CF, § OCF3
T\\,) .
Re Re

C-i c-ii

wherein c¢-i and c-ii are further substituted with 0-2 J.

16. The compound of any one of claims 1 or 3-7 wherein L' is a bond and L’isa
bond or is phenyl substituted with 0-5 J; and R’ and R® are independently
selected from phenyl or heteroaryl each substituted with 0-5 J; provided that if
L? is a bond and R® and R® are both phenyl, then R’ is substituted with at least
one of 4-CN, 3-alkyl-N(R'");, 3-alkyl-OR', 4-alkyl-OR', or 2,3-dialkyl, and RS is
substituted with at least 4-OR".
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17. The compound according to claim 13 wherein the optionally substituted

bicyclic ring moiety is any one of a-i to a-viii.

; ; /“_\ —{ N N
a-i a-ii a-iii a-iv
; : ,N_\ - N N
a-v a-vi a-vii a-viii

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

18. A compound according to claim 17 having the formula I-B further
substituted with 0-5 J:

-0
N
| )—L,
N  Re

I-B.

19.  The compound according to claim 18 having the formula I-C further
substituted with 0-5 J:

I-C.
20.  The compound according to claim 19 having the formula I-D and further
substituted with 0-5 J, and wherein R’ and R® each independently are H, OR’,

OC(O)N(R"),, N(R)N(R')2, N(R")CH,CH,OR', CN, CHF,, CF3, OCF;, NO,, R/,
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=0, =S, C(0), S(O), N(R"),, SR, SOR', SO;R', SO;N(R")2, SO3R', or C(O)R', or
R’ and R® together are =0, =NR', or

=N(R"YCH,CH,O0R".
N-O.
| />'_< >
N
R; Rg
1-D.
21.  The compound according to claim 20 wherein the compound has a
formula I-F
N-
y O
N/
R, oY
Rg X
I-F
wherein

R’ and R® are each independently selected from H, OR", N(R"),, and
SR", wherein

R" is hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl,

wherein any such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is

substituted with 0-3 J;

X is F, Cl, Br, I, CHF;, CN, CF3, NO,, or OR';

Y is hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl,

wherein any such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is

substituted with 0-3 J.

22.  The compound according to claim 19, wherein the compound is any of:

189



184 52.4 5.45 11.7 2000 185 52.4 5.86 245 NA 186 72.6
3.46 4.2 606 187

WO 2009/151529 PCT/US2009/003014
OEt OEt OEt
o)
0 0= 0 P
NN N N NN Q —Q
? N
OH HN/KOH /N/ éQ
o)
215 216 217 227
\ OJ OEt
o OEt OFt
O~
N N OEt
N“ 0o
. 0~
N N N
s
NEt
INH 2 \
HO 3
236 243 250 OH
N-Q N-O B
lN/ /L W ’;l 9
o N o > N O)\
CF, CF3
HO HO o CN
259 260 264
- N-Q
S S~ L 3
N
N ~
%/\ o/\ O N)\Q\O/\
CF3
HO CN HO\/\N CF3
. H HO-_™N
262 263 H 264
N-Q N-0 N-Q
N/ /k L 2 N/ s
o} N o/\ e}
CN CN
HO"~N NO, HO "~
H HO 266 H 267

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

23.  The compound according to claim 13 wherein the bicyclic ring moiety is

any one of a-ix to a-xv:
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wherein any of the bicyclic ring moieties is substituted with 0-5 J.

24. The compound according to claim 23, wherein the compound is any of:

OEt
OEt
N'%/@'
\
\ N

=

\

208

N

NS NS
B I
=

219 211

¢
O
O/h_

o)
—
S;\o SS\
0~ O
N N

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

25.  The compound according to claim 13 wherein the optionally substituted

bicyclic ring moiety is any one of a-xvi to a-xxv:
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",

a-xxv

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

26.  The compound according to claim 25, wherein the compound is any of:
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N-© S
| 4 o
N
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238
N-C >
Iy
N@\O
-/
o (o]

253

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

27. The compound according to claim 14 where the optionally substituted 6-

membered heteroaryl ring moiety of R is any one of b-i to b-v.
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H
N
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bi 1 b-v

wherein any of the 6-membered heteroaryl ring moieties is substituted with 0-3

i
28.  The compound according to claim 27, wherein the compound is any of:
EQ OEt
N0 OEt N-O N-O
1 4 OEt P
| »—@—oa B N> < > N
N N N - NI N
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32 37 38
OMe CF3
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or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

29.  The compound according to claim 15, wherein the compound is any of:
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or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

30. The compound according to claim 1, wherein the compound is any

of:
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or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

31.  The compound of claim 30, wherein the compound is any of the

following;:

211



<0.5 NA Usi ng the synthetic procedures provided

herein, it is within ordinary skill to prepare any
waeoeomasrsds of the invention. Using the know edper/of200ér@3014
person of ordinary skill conmbined with the above cited

references ahd net hods for 5 evaluation of Si Pl

i nhi b|t95 igo,actlwty t e person of ordl na skill o

in th A eval ua gconpound ed f >\©\,
its ect I veness Whibiting 51 nh| bi kb

Si Pl/selectively | he presencFé £t ot her recept or
subf\ypes smch as 5% P3 and for effectiwveness in 81

cel |l -based bi oassays indicative of Si P1 inhibition in
vivo. Accordingly, the full scope of the clains

provi ded jhel ow gﬁe enabl ed by 10t he di scl osure her ei n. (
Ref er §>\©\], I\/htl oubl an M ; , & nanon,

G; eski; Xu, VY.; Brl nk@ﬁ CEt Al I

M W4 ; croi a, R L. ; Cyster, J. ture 2004

355. (b) Akl ande, M L.; Dr ei er . L.; wandal a, S 128
Proia, R L. J. Biol. Chem 2004 279, 15396. 2.

Germana, S. M; Liao, J.; Jo, E; Afonso, C; Ahn,

M-Y.; Peter<son M S ; 20V\ébb B.; Lefebvreg, S

Chun, J.; Ggay, N. [‘Eeosen H. oed Bi ol . ?@_’@

279y 138%9@3‘ (a) "Bud dH@?‘%sch @
Nashghy 'B.; Brunkhor R ; fuckeg W ; MayertHo

Br ookfan, 12; Nedel man, 1. ; Skerj< A176 Bohl er, T.;
Neumayer, 25 H.-H Am J. Transpl ant 2003, 3,

846-854. (b)Budde, K. ; Schnouder, R L.; Brunkhorst,

R ; Nashan, B.; Lucker, P. W; Mayer, T.; Choudhury,

S.; Sker affd .4 Kraus, G ; ~H H J

Soc. ol'. 2002, 13, 1073 é’) Kaharl\BE;]/g)—Q 7
; Le| t man

Kar | i‘ L.; ¢erguson
1§1kerj anec,

Mul gaonkar S.; Gonwa, A
Schnouder, "8 L.; Chodoff, L.

N- N-O, -0
R OTE ™ =y
o) <O I <O
194 195

N-O
N-G, -0 a
[z O/‘ ’\’ p / ’ N}‘Q\O
N N (o} C\
CI‘\I o N 5 N <o
196 197 198

212



30Transpl antati on 2003, 7, 1079-1084. 4. Yan L.; Huo
P.; Hale J.; MIls S. G; Hajdu R ; Keohane C. A ;

wRomenbseh M J. ; MIlligan J. A ; Shei G ; ChretypUSI809/003014
Ber gstrom J Card D.; Mandal a S. M Bi oorg I\/led Chem

Lett 2p0@ 35184 3687. 5. L,u Chen W, JNQ —
Lchh 0| s S. G; 6hane C. A
h M Jo; MIIi ga«b Sh G; Chr

Parent S. A ﬁBergstromJ Card D. § Forrest M ;
Quackenbush E. J.: Wckham L. A200 Vargas H.; Evans R.zo1
M ; Rosen H. ; Mandal a S. J Med Chem 2005, 48,
6169-6173. 6. Hale J. J.; Lynch C. L.; Neway W;

MIlls S G o Hajdu R ; Keohane C. A ; Rosenbach M J.; OE'OE
l\/l | | I an I A@Sger G ; Par entn'§ , fhrebet G; N '
Str VI Ci sen H.; la S. Med Chem 200

47, 6662-5. 5 . Gonzal ez-Cabrera, P. J., T. Ha,

al . (2007%°%2 "Mappi ng pat hways d®nst r eam of N 210

sphi ngosi ne 1-phosphate subtype 1 by differenti 8 "oH

cheni cal perturbation and proteonics.” J Biol Ch&m
282(10): 7254-64. 108. Jo, E., M G Sanna, et al.
(2005). "S}R1-selective in vivo-active agonists from

hi gh-t hpoug t screening: off- t‘h f chem cal

pr obes recep or interacti gny, “Si ) |ng, and f FQN
Chef i ¢l 12(6): 703- 15. i, S. H.,

al 2005) . ** Sphi ngosi ne h6§3phaf?a type 1 re

15;agoni sminhibits transendothelial mgration of
medullary T cells to |lynphatic sinuses.”™ Nat | nmunol

6(12): 1228-35. WD 2009/151529PCT/ US2009/ 003014 Q
C ai ns Whal (c)aimed is: oN =N o
N ® W N )
o
N~ CF,
17

O CF3

62 63

or any pharmaceutically acceptable salt, tautomer, stereoisomer, solvate, hydrate,

or prodrug thereof.

32.  The compound of claim 30, wherein the compound is any of:
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1. A compound of formula (I) or a pharmaceutically

acceptabl e salt, prodrug, tautoner, stereoisoner,
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substituted with ; y further conprising
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i ndependently conprises Hor (G -C6)al kyl or where two
R4 groups together with a nitrogen atomto which they
are bonded forma (C3-C8) hetHdocycl yl which optionally
further conprises 1-3 heteroatons selected fromthe
group consisting of N, 0, S, S(0) and S(0)2; or R4 is
optlonally substltuted cycloalkyl optlonally

" o, Y 1




(i) LI is bond or (CHR )n and R5 is a bicyclic ring

noi ety which is optionally substituted with 0-5 J
wob@wastske bicyclic ring noiety is any one of BET/UBZN0Y/003014

a-xxviii wherein a wavy |ine indicates a point of

atth@tab reasttane of-A §-A% and A7 &N or NR; prosaded thandrilpoddbf A', A%,

a_a)r(liilA%_i;(IOI;l a- Xxi va- xv

L' and L? are each independently a bond; (CHR'), wherein R'is H or (C,-
Cg)alkyl and nis 1, 2, or 3; or a heteroaryl selected from the group consisting of
thiophenyl, phenyl, furanyl, or benzothiophenyl and wherein such heteroaryl is
substituted with 0-3 J;

J independently at each occurrence is F, Cl, Br, I, OR', OC(O)N(R"),,
CN, CF;, OCF3, CHF2, NO,, R', O, S, C(O), S(O), methylenedioxy,
ethylenedioxy, N(R")2, N(R")CH,CH,OR', SR, SOR', SO,R', SO;N(R"),, SO3R,
C(O)R', C(O)C(O)R', C(O)CH,C(O)R', C(S)R', C(O)OR', OC(O)R', OC(O)OR',
C(O)N(R")2, OC(O)N(R")2, C(S)N(R")2, (CH2)o-2NHC(O)R', (CH2)02N(R")z,
(CH2)o2N(RN(R')2, N(R)N(R)C(O)R', N(R)N(R')C(O)OR,
NR"IN(R)HCON(R");, N(R)SO2R', N(R")SO,N(R")2, N(R)C(O)OR,
NR)C(O)R', N(R)N(R'), N(R)C(S)R', N(R)C(O)N(R')2, N(R)C(S)N(R'),
N(COR")COR', N(OR")R', C(=NH)N(R'"),, C(O)N(OR")R', or C(=NOR")R,
wherein two J groups together can form a ring;. Wwherein R' is independently at
each occurrence hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or
heteroaryl wherein any alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is
substituted with 0-3 J; or wherein two R' groups together with a nitrogen atom or
with two adjacent nitrogen atoms to which they are bonded can together form a
(C5-Cg)heterocyclyl substituted with 0-3 J; optionally further comprising 1-3
additional heteroatoms selected from the group consisting of O, N, S, S(O) and
S(O)y;

R’ is a mono- or bicyclic cycloalkyl, aryl, heterocyclyl, or heteroaryl;
each of which is substituted with 0-5 J, wherein any cycloalkyl, aryl,
heterocyclyl, or heteroaryl can be fused, bridged, or in a spiro configuration with
one or more additional cycloalkyl, aryl, heterocyclyl, heteroaryl rings, any of
which can be monocyclic, bicyclic or polycyclic, saturated, partially unsaturated,
or aromatic, and any of which is substituted with 0-5 J;

R® is cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently mono- or pluri-
substituted with J, (C-Cg)alkyl, (C,-Ce)alkenyl, (C,-Cg)alkynyl, (C,-
Ce)haloalkyl, hydroxyl, halo, (C;-C¢)haloalkoxy, cycloalkyl(C,-Cg)alkyl,
heterocyclyl(C;-Cs) alkyl, aryl(C,-Cg)alkyl, heteroaryl(C,-Cg¢)alkyl, OR?® wherein
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aryl, optionally substituted heterocyclyl, or optionally substituted heteroaryl;
wherein any alkyl, alkenyl, alkynyl, haloalkyl, alkoxy, haloalkoxy, R?,
R*, cycloalkyl, aryl, heterocyclyl, or heteroaryl can be further substituted with J;
and
provided that (1), (it), (ii1) or (iv) applies:
(i) L' is bond or (CHR"), and R’ is a bicyclic ring moiety which is
optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i

to a-xxviii wherein a wavy line indicates a point of attachment:
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PeO, e 101L',1?1-2)17 1\ 1 -) b-vb-vib-viib-viii
(iii) L1 is a bond or (CHR )", and L2 is a heteroaryl
wammstistsed ed with 0-3 J wherein the heteroaryl PEBUS2009/003014
or c-u wherein a wavy line indicates a point of
{v) CGs a bond
, Nor a phenyl
e
i ndepende nyl or eteroaryl each
optional Iy gsubstitutegd with O;f occurrgpces of J;
provided that if L2 1s a bond® and R5 and R6 are both
phenyl, then R5 is gubstituted

th at east one of

4- CN, 3% A - NHR_¢ 3Y) al | Ky ,
2,3-diabtk and subs it —a Ieast 4 R ;
provi ded, a3t whe applies, that

t he conpound’ of for a (I) [ not one of the

follow ng: ,, 2. The ggnpound gf;cl ai m Jigherein L2 is
bond.

a-xii a-xiii a-xiv a-xv
T, ", ",
N g N;/g N N_~ (ONG
a-xvi a-xvii a-xviii a-xix a-xx
2
% 7\ % 7 N %—Q %Q %—< >
N N NN N. 2~N NN
M " T
a-xxi a-xxii a-xxiii a-xxiv a-xxv
«
‘ 8
a-xxvi a-xxvii a-xxviii

provided that when R is either a-xvii or a-xix that L is bond or
(CHR"), ;

(ii) L'and L?are each independently a bond or (CHR"),; R® is a 6-

membered heteroaryl ring moiety optionally substituted with 0-3 J ! wherein J' is
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3. The conmpound of claim1l wherein Al and A3 are N and

A2 is 0. 4. The conmpound of claim1l wherein A2 and A3
wae@onssed Al is O, or wherein Al and A2 are NP@EMUSA89/003014

is O 5. The conpound of claim1 wherein Al and A2

aioR'NCB)) €138, FsCNRO(64 C'E}’h@kcﬁ@ngwpds)@?clsélﬁbm mmnefrel(n')z

Al is C, A2 is Nand A3 is 0. .. The conpound

claad wherejinthedi mempered hyterggyl @ng\mar?ay Banyoneof by it b

c ereln Li and L2

R By B LB o GO bR T " e R or

R6, or both conprises a heteroaryl rlng. 9. The

compound of claim8 wherein at |east one heteroaryl

ring of RS off R6 is pyridinyl or a pyr dlnyl N—OXIde
pyr azi rrolyl,%l ol yl, i\ gl{il>

t hi ophény penzot hi oph fur zof ry

i ndol yl, indglinyl, piperigigqyl,

i soqui nol W-i wherein agy eteroaryF s;substltmaed
with 0-5 J. 10. The conpound of claim9 mherqin any
heteroaryl is substituted with 0-5 R,

Il
WCK3, CHF ) (FQZ 1\ The und
of any g cl ai s 2%1- &rein ; % e§

i ndependently a bond or (CHR )n, and R5 or

both, conpP¥ses a bi cydivic carbocyclbnur|ng, whﬁreln
the bicyclic carbocyclic ring is substituted with 0-5
J. 12. The conpound of claim 11 mherein any bicyclic

carbocyglig—wing is ubs&E%ute O 5 R, F d,
Br, I, %?{:EF R)2- 13. The
compound o ny one of c/=i s 1- rein Li is bond

and R5 i s paixbi cyclic ringynoiety mbuch IS substituted

with 0-5 J where the bicyclic ring noiety is any one

of a-i to @ xxviii, whergin a wavy line indicates a

poi nt of% tachnment : %@09/ 151529PCT/ US2009/ 003014
—N

b-xii b-xiii

(111) L'is a bond or (CHR'),, and Llisa heteroaryl substituted with 0-3 J
wherein the heteroaryl is c-i or c-ii wherein a wavy line indicates a point of

attachment:

N
JS

or

(iv) L'is a bond or (CHR"), and L%is a bond or (CHR"), or a phenyl
substituted with 0-5 J; and R> and R® are independently selected from phenyl or
heteroaryl each optionally substituted with 0-5 occurrences of J; provided that if

L? is a bond and R® and R® are both phenyl, then R? is substituted with at least
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a-ia-iia-iiita-iv JNI\1 a-xxi a-xxi i a- XXxi v a- xxv
a- XXvi a- xXxvi i
WO 2009/151529 PCT/US2009/003014

one of 4-CN, 3-alkyl-NHR’, 3- alkyl-OR', 4-alkyl-OR, or 2,3-dialkyl and R® is
substituted with at least 4-OR’;
provided, that when (i1), (iii), or (iv) applies, that the compound of

o O
QMH o8

HzN\S\

formula (1) is not one of the following:

N ’d
O-N \ =
\)
~ N—
O N>\©\/

@ | '

N

CFs H

F3C,

SN

N/p

=N

HN—7

37. The use of claim 36 wherein L? is bond.

38. The use of claim 36 wherein A' and A® are N and A% is O.

39. The use of claim 36 wherein A? and A® are N and A' is O, or wherein Al
and A% are N and A® is O.

40. The use of claim 36 wherein A' and A are N and A® is NR.
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a-xxviii wherein any of the bicyclic ring noieties is
substituted with 0-5 J. 14. The conpound of any one of
w@b@bns1519 7 wherein LI and L2 are each a bond; PEBUS®0A003014
6- menbered heteroaryl ring noiety substituted with 0-3
occurrences of .11; wherein Ji is selected fromthe
roup cgnsistin

g gOf 0?, CF%! CI'Z.Br! F QN,

0(4 - cohhsiuse of claimp b MbsTeiy & dnfkAx s Nanky is (R ) 2;

and wherein the optionally substituted 6-nenbered

heteroaryl ring noiety of RS is any one of b-i to

b-42i i i :The usé of elajm 36/ /Hdiein'A'i4 0] A (SN and /AN C.

b-i xb-xb-xi N-NN 1, b-xiib-xii
43.  The use of any one of claims 36-42 wherein L' and L? are each
independently a bond or (CHR"),, and R or R®, or both, comprises a heteroaryl

ring.

44.  The use of claim 43 wherein at least one heteroaryl ring of R® or R® is
pyridinyl or a pyridinyl N-oxide, pyrazinyl, pyrrolyl, imidazolyl,
benzimidazolyl, thiophenyl, benzothiophenyl, furyl, benzofuryl, indolyl,
indolinyl, piperidinyl, quinolyl, or isoquinolyl; wherein any heteroaryl is

substituted with 0-5 J.

45.  The use of claim 44 wherein any heteroaryl is substituted with 0-5 R, F,
Cl, Br, I, OR', CF3, OCF3, CHF,, or SO;N(R"),.

46.  The use of any one of claims 36-42 wherein L' and L? are each
independently a bond or (CHR"),,, and R’ or R®, or both, comprises a bicyclic

carbocyclic ring, wherein the bicyclic carbocyclic ring is substituted with 0-5 J.

47. The use of claim 46 wherein any bicyclic carbocyclic ring is substituted

with 0-5 R, F, Cl, Br, I, OR', CF3;, OCF3, CHF,, or SO,N(R"s.
48. The use of any one of claims 36-42 wherein L' is bond and R’ is a bicyclic

ring moiety which is substituted with 0-5 J where the bicyclic ring moiety is any

one of a-i to a-xxviii, wherein a wavy line indicates a point of attachment:
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, wherei n each of the 6-nenbered heteroaryl ring
noi eties is substituted with 0-3 J1. 15. The conpound
w@booanyisene of clainms 1 or 3-7 wherein Li is aP@Dns2009/003014

and L2 is c-i or c-u, wherein a wavy line indicates a

poi nt of ach . NF3310 2R\ 11

I an -uMNre further

substi t ut with O- . . e conppuid of any one
of clains or 3-7 [ s a bo and L2 is a

bond or is phenyl sypstituted wth 0-5 3J: and R5 and
R6 are independently sel ected ' om phenyl or

heteroaryl each subgtituted Wltl\}'] 0-5 J,—provi ded t hat

i f L2i§ and ang’ R a% e nyl, then R5

IS substi ty£d a |le ene of 4-
3-al kyl - N(W 3, 3-al(kyl» OR Kyl - or
2, 3-di al kyl=~"and R6 substituted wt | east

4-OR . 17, The comppynd accorging to ghgi m 13 wherein

the opti onaaﬁy substituted bicyclic ring noiety is any
one of ?-i a-v%'ii a-gia Na- iiia- iv
N
N N
a-ix a-x a-xi

% O % f"_\ % /_'\{ é a

a-xii a-Xiii a-xiv a-xv
T, T T
N g N;/E N N_~ (O~
a-xvi a-xvii a-xviii a-xix a-xx
\
% /_\N % /_ N %—Q %—Q %——< >
N N Y N /N N y/ N N /N
M " T
a-xxi a-xxii a-xxiii a-xxiv a-xXxv

3

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

49. The use of any one of claims 36-42 wherein L' and L*are each a bond;
R’ is a 6-membered heteroaryl ring moiety substituted with 0-3 occurrences of
J': wherein J' is selected from the group consisting of OR', CF3, Cl, Br, F, CN,
O(C,-Cg)alkoxy, O(C-Cg)cycloalkoxy, alkyl, N(R"),; and wherein the optionally

substituted 6-membered heteroaryl ring moiety of R’ is any one of b-i to b-xiii:
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a-va-via-viia-viii wherein any of the bicyclic ring

noi eties is substituted with 0-5 J. 18. A conpound
waec@onsiseg to claim 17 having the fornula | -B POT/UEE09/003014

substituted with 0-5 J: 1-B. 19. The conpound

accordimg to claim 18+haw ng the ffornula 1-C further

subst ted Wit : |-G c und
a dipg to cl & Nhavin n%m@ and
further\substitute ith 0-5 J, d wherein R7 and R8

each j ndependent | e H OR 0)N(R) 2, .
NR)IRR)2, NR cHé(:H20Rf , WV OCF3, NO2,
R, =0, =S, C(0), S(0), N(R)2, SR,, SO, SR,
SOZN(R Q S(BR’ Nand R8 et herare
o[ (&) o ﬁ@é@w %—@ y

b-v b-vii b-viii

b-ix b-x b-xi
< -0
— —N
b-xii b-xiii

wherein each of the 6-membered heteroaryl ring moieties is substituted

with 0-3 J'.

50.  The use of any one of claims 36 or 38-42 wherein L' is a bond, and L%is

c-i or c¢-ii, wherein a wavy line indicates a point of attachment:

gﬁ)CFs § OCF3
BNy

wherein ¢-i and c-1i are further substituted with 0-2 J.

51.  The use of any one of claims 36 or 38-42 wherein L' is a bond and Lisa
bond or is phenyl substituted with 0-5 J; and R’ and R® are independently
selected from phenyl or heteroaryl each substituted with 0-5 J; provided that if
L% is a bond and R’ and R® are both phenyl, then R’ is substituted with at least
one of 4-CN, 3-alkyl-N(R'), 3-alkyl-OR', 4-alkyl-OR', or 2,3-dialkyl, and RS is
substituted with at least 4-OR".

52.  The use according to claim 48 wherein the optionally substituted bicyclic

ring moiety is any one of a-i to a-viii.
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21. The conpound according to claim20 wherein the
conpound has a fornmula I|-F | -F wherein R7 and
woBoangiseach i ndependently sel ected fromH, ORPCT/US2009/003014

N(R')2, and SR', wherein R' is hydrogen or an al kyl,
cycl oal kyl, aryl, heterocyclyl, or heteroaryl, wherein
any such aIkyI cycloal kyl, aryl, heterocyclyl or

Y| i spSOpstigu 6‘vv|t J; Xis F, d, Br,
Cé hK% '€; % _iS hydrogen or an
cycl oa I, aryl etero yl, or heteroaryl,
any su al kyl , ~ycl oal k\t", aryl, heterocyclyl

or hetgroaryl iaSi substitgufjed withio-3 J. 22. The
compound according to claim19, wherein the conmpound
is anyof: . Wy 09/%51 QPCT%US 9/ 003014

= T

a-v a-vi a-vii a-viii

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

53.  The use according to claim 42 having the formula I-B further substituted
with 0-5 J:

-0
N />—L2
N Re

54.  The use according to claim 53 having the formula I-C further substituted
with 0-5 J:

55.  The use according to claim 54 having the formula I-D and further
substituted with 0-5 J, and wherein R’ and R® each independently are H, OR’,
OC(O)N(R")2, N(R)N(R"),, N(R")YCH,CH,0R', CN, CHF,, CF3, OCF3, NO,, R/,
=0, =S, C(0), S(0), N(R"),, SR', SOR', SO;R’, SO;N(R"), SO3R’, or C(O)R’, or
R’ and R® together are =0, =NR', or

=N(R"CH,CH,OR".
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215216217227 or any pharmaceutically acceptable

salt, tautoner, stereoisoner, solvate, hydrate, or
w@ewdnsig2g her eof . 23. The conpound accordi ng t oPCl/asrmd/@3014

wherein the bicyclic ring noiety is any one of a-ix to

a-Xxv: a-xiia-xiva-xv a- XXvii a-xxvii

R; Re
1-D.
56.  The use according to claim 55 wherein the compound has a formula I-F

N-

y 0]

N

R, o
Rs X

I-F

wherein

R’ and R® are each independently selected from H, OR", N(R"),, and
SR", wherein

R" is hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl,

wherein any such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is

substituted with 0-3 J;

X is F, Cl, Br, I, CHF,, CN, CF3, NO,, or OR";

Y is hydrogen or an alkyl, cycloalkyl, aryl, heterocyclyl, or heteroaryl,
wherein any such alkyl, cycloalkyl, aryl, heterocyclyl or heteroaryl is
substituted with 0-3 J.

57. The use of claim 36 wherein the compound comprises any of the

following:
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wherein any of the bicyclic ring noieties is

substituted with 0-5 J. 24. The conpound according to
w@b@bnsE39 wherein the conpound is any of: CEtPCIES208083014

or any pharmaceutically acceptable salt, tautoner,

st er eoi soner, %ol vate, hydrate, or prodrug t her eof .

25. The w&g@&i accor dN Nclaim13 @let he N

opt i opal! Stitut icrin e\ N8 any \ Z
erein any of bi cyclic ri

noirgd’ i eés IS substFjcdited with 0-5F 26. The conpoun

of a- to a- xxv:
according to claim?25, wherein the corrpq;und is any of: a
WO 2009/ 151529PCT/ US2009/ 003014

0 /= NO /T N=
O Iy o
sl A S
N\
F N
F3C Fs 3 0)\©O/
5

N=
N/
. . Wy
/':' Q\/N /_J >—Q
Ea ! -
g -0
9 10 11
N= o)
\_/ N
N
N, H,N Ji:rL
0 2
)\(:?Ko an 14
12 o
N-Q 2
AN HoN o
0o
15 16
H N-$=<0
o}
|\;-O |\Ij—0 |\f-0 —
V/,
N/ \ /N /@k[\f \ /N NFC\N
H,N. NH HoN. o) H2N.
O"S“o 2 O’S“o O’S‘b
18 19 20
NO NO e Cl
HaN. F HzN Cl
oS X
0o 21 00 22
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239240253 7

y-N HO
phar maceutically acceptable salt,
wa@t@pasisgomer, sol vate, hydrate,

258 or any
t aut oner,
or prodrug theCPUs2089003014

The conpound according to claim 14 where the
optionally sPdstituted 6- nmembered heteroaryl ring

i et W- j's any one of bﬂﬁzt =B v.
-0 i:Ciﬂ\h -¥ Hb-iib-iib-i IN
o) 0
/" 23 7 24
oH9
N = .0 —N
|/>—§\:/<N N »
N N
HO ):;Xk
o
/ o)
26 7 a1
NS N N0 O-N
IN/ \/ [/ \|
N
c
P 0
29 30
OEt OEt
Ne) -0
N >—<:5F05t N >~<:jkoa
T XN N=~"N
N__ »
32 33
OEt o OEt
.0 )
N >—<:§—oa HaN " >—<:§~oa
7 N 7 YN
N/ N/
35 36
OEt OMe
195 (35
| 4 i /4
7N N 7 Xy"N
N/ N/
38 39
o =N N-O
N|/>’<\/_,/N lN/
N 7\
=N
O ON
41 42
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J wherein any of the 6-nmenbered heteroaryl ring

noi eties is substituted with 0-3 1 J . 28. The conpound
waec@onsiseg to claim 27, wherein the conmpound i BCEO$2009/003014

5257 53 or any pharnaceutically accept abI e salt,

t aut oner, stereoisoner, solvate, hydrAt or prodrug :
t her eof . N&_J@gconpound accor ihgfoy cI ai m 15, NO/>_C§_CN
wher cerpound is an N 11 ’168169 ¥

44 45 46

47 48

i &
1 S N N~
N~ 50 51 52
0]
| N-O / NN
\ N I 4 0] =
N~ \ = N \N /
53 N 54 55
OEt
-0 0}
N )—(/\l( | »—@oa
|N/>—©—<:> S N N-N S N
\
5 N~ \ \ N
N~
56 57 58
-N -N N
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or any pharmaceutically acceptable salt,

st er eoi soner,

sol vat e,

t aut oner,
hydrate, or prodrug thereof.

wWa@oy/ikis2zonpound according to claim1, wherei PCT/I82009/003014

compound |s any of:

NH,
65

oN )=

FS%\O/L\N \ N
68

oN =N
71

oN =N
74

o]
O, Y
b (o}

Ol 77

EtO
OEt

80

oN =
MeWN N N
72
oN =N
75

(e} an
| 0
N
N 78
O- \
A\
VO
EtO
OEt
81
o/
> h =
N\ N
cl
CF3
84
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2280H229 WO 2009/ 151529PCT/ US2009/ 003014 VO
2009/ 151529PCT/ US2009/ 003014 or any

webapmsiseut i cal |y acceptabl e salt, tautomer, PCT/US2009/003014
st ere0| somar sol vate, hydrate, or prodrug thereof.

.60 d of claim3@;0wherein the con‘poungjos
o L] | | owi ng: ©/LN>\© F%
~

141

CF Br
N-Q  s._CFs N-Q 3 N-O
I y) \ , () Iy
N N N
CF, CF3
144 145

143

o} -0
N N N-O
N N N
OEt
146 147 148
NQ s CFs N-Q N-Q
@/\N/ \ l N OEt N/ OEt
OFEt OFEt
149 NH 150 N~/ 151
o} 0
') N-Q N-Q A\
OEt () 1
N N-Q 0 o]
[ / N ) N )
N OEt N N
152 153 154
0 ()
H NQ A N-Q
y/ N-O i
N N O P
o ) N O Y N
N~z
155 156 CF3 157
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Vs e 8-
©/‘\N N o N
<O o CF,
158 159 < 160

232



WD 2009/ 151529PCT/ US2009/ 003014 OEt
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156160 or any pharmaceutically
t aut oner, stereoi soner,

sol vat e,

acceptable salt,
hydrate, or prodrug

wo b@wasfs29 32. The conmpound of claim 30, wherei nPCT®ES2009/003014

conmpound is any of: 9394

accept abl e sal s\t aut oner ster
hydrate,,  gr ot ug ther 3
conpo i thor pri sing a co 10]e

sui t bTe excrpient. 34. A@har
conpr|3|ng t he compound of cl
medi cament:  35. The conbi nati o

t he second nedi canent is nedi ca

treatnen%pr tiple sclerosb
or adul t iI ory distr
of a fFowpdund—for pr epar

f of ‘@ réat nent of a di sorderl or a nmal conditiemn
activa®yon or inhibition ona sphi ngosi ne-1 - phot

receptor 1&ubtype 1 i s nedical{sy
a conpound of fornmula (I1) or a
acceptabl e salt, prodrug,

Lm1 and a second

an | ant rejecti
R 36. The u
% n of a medl canent

t aLﬂ oner,

or any pharmaceutically

eoi soner, sol vate,

NA pharnaceutl
m*gﬁ;plaln1l/ag
maceui cal conbi'nad i on

T
N

184
n of claim34 wherein

Ily indicated for the

on,
&

ein
hat e
i ndi cated, conpri Si mg
pharnaceutically

st er eoi somer,

hydr at e, (yNso vate ther- mh@&eln. a dash§d; g
| | i gn Ja si ngl & u ~aNttoubl e o@ dan
be t, provided that mtfere are By douTe"bBnds o

and theee single bonds in the r
and A3; A A2,

N-O
%

ing conprising A, A2,

and A3 each iY¥ependently is C or 019r
is Nwhen the Nis bonded to two adj acent
by a doubl e bond and a single bond or

ring atons
iIs NR

Q /\/Q/MNFQ\ - MQ/NM_%\Q%\ O/\ O,N@/Q—N/}\Qg; o/*
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wherein Ris Hor (Cl-C6)al kyl when the Nis bonded to
two adj acent ring atons by two single bonds; provided

wo ba@v/1s52970r e t han one of A, A2, and A3 is C pemuUS10h003014
at | east one of Ai A2 and A3 is N or NR; provi ded

A

t hat onIyNane Q , AGO LI and 20
are each Ay ‘zﬁ eﬁ-ly a b h(d -t wher &
orpd al kyl "and n i8ol or 3; Pr a heZ;E

sel ect ed fron1t@e group consi sting Qf t hi ophenyl ,

phenyl , furanyl or benzot hi ophenyl and wherein such
het er oaryl2%®s substituted with%-3 J 202
i ndependently at each occur ence is F a, Br, I, OR,
OC(O)N(R )2, CN, CF3, OCF3,g CHFZ N2, R, 0, S, C(0),
S(0), nethylenedloxY ephy di oxy, N R 2,

N(W CH2 , SCQN( , SOBR,
2(0) o0 Oy , (0) Y@F
C(O N(R1)2 N(R )2, C(S)
2

CXOQ
N( RBOR) 2,

) O
(CH2)0 2NHC( 0) R(, (CH2) 0- 2N( CH2)O
N(RI)N(R C(0) R, N(R)N(R)C(O) (R’)N(R’)CO\I(R’)Z
N(R1) SO2R , N(R)SOZN(R)Z N(R)C(ﬁ)CR N(R)C(O)R,
N(R')N(F()2,03N(R')C(S)R' N(F()ﬁ(tO)N(R)Z 205
N(R)C(S)NW 2, N(C(P‘)COR’”, NOR )R, C(=NH)N(R) 2,
C(ONOR )R, or|C(=NOR )R, wherein two J groups OEt
together can fa@rma ring;. VMher%|n ROE{ S
independently Baeh occurren Jen or an a
CYEES N , heterocyc gt eroaryl whey
any al cl oal kyl, aryl,
heteroaryl is substituted wHth 03 or where
R groups together with a nitrogen atomor with
adj acent n2%rogen atons to whi¥h they are bonded can 208
together forma (C3-C8)heterocyclyl s %gtituted W th
0-3 J; optionally further conprising addi ti ona
het er oat ong seleated fromthe grpayp q8ting of O, 0

N, S >a§§;;‘ R5 isxa nono- or bicyclic g
y eterocycly‘ or heteroaryl; each

cycl
7 Wwherein any NN

OEt
P

whi ch"¥s substituted with 0-5
cycl oahgyl, aryl, heterocycly| or het eroaryl can be
fused, brigged, or in a Spo ?%uration W th 2 211
or nore additional cycloal kyl, ary het erocycl yl ;

het eroaryl rings, any of whith can be nonocycl i c,

bi cyclic or polycyclic, saturateg partially

unsaturate or aronmatic, ana\a@ of which is OEt
substi t ut n{fh 0-5 J; oRG

s cycl oal kyl, aryl,
het er ocy or heteroaryl !i;-ln any cycloalkyl, Ot
is |ndependentlyr?\N

aryl, hgty rocyclyl or heteroary
NONO- Of | | urisubstituted with ,9(Cl -Co)al kyl,
(C2-C6) alkkenyl , (C2-C6)al kYnYl UthB)hanaIky
hydr oxyl al o, (Cl-GC6)hal oal Y
cycl oal (Cd21Zo) al kyl heterocqw ,V%O CB) al kyl ,
aryl (Cl - al kyl , rmteroaryl(a-wﬁ%@ , OR3 wherei rPH
R3 conprises H or (Cl-C6)al kyl or 42 mherein each R4
i ndependently conprises Hor (G -C6)al kyl or where two
R4 groups together with a nitrogen atomto which they
are bonded forma (C3-C8)heterocyclyl which optionally
further conprises 1-3 heteroatons selected fromthe
group consisting of N, 0, S, S(0) and S(0)2; or R4 is
optionally substituted cycloal kyl, optionally
substituted aryl, optionally substituted heterocyclyl,
or optionally substituted heteroaryl; wher ei n
any al kyl, al kenyl, al kynyl, hal oal kyl, al koxy,

hal oal koxy, R3, R4, cycloal kyl, aryl, heterocyclyl, or
het eroaryl can be further substituted with J; and
provided that (0, (ii), (iii2d35r (iv) applies:

(i) LI is bond or (CHR )n and R5 is a bicyclic ring

noi ety which is optionally substituted with 0-5 J
mhere the blcycllc r|ng nnlety |s any one of a- I to

e Y
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a- XXVi a-XXvii a-xxXviii
is either a-xvii or a-xix

provi ded that when R5

that L2 is bond or

(CHR )"

w@ poop/1ks2and L2 are each independently a bond BET/US2009/003014

(CHR); R5 is a 6- nenbered heteroaryl ring noiety
optional ly stitut e&witﬂ 0-3 J1, wherei 1is OEt
R, CF3,c d r, F, . O(Cl-C6) al koxye OEt
0(Cl-Co6)c oal koxy, al or N(R )2 and\wherein the o
6- menber e eteroaryl ri nmoi ety i s any~6ne of b-i to N N
b- xiii gin a wavy |inps indicates a pt of
att achmen).;'N’ 1 =N ):»i
Q ) <: ?:N N N
Q NJ Nj Q’“or
H H
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b-vb-vib-viib-viii (iit) LI is a bond or
(CHR )", and L2 is a heteroaryl substituted with 0-3 J

wob@pasrs2e he heteroaryl is c-i or c-ii .wherei nPEI/WA2099/003014
line indicates a point of attachmant CF31 O CF3 11
XRGJR@C—IC—II , or |sabondor N
( is a bond or_-a phenyl @/( )
S itdte -5 J; 6 Gre o

indepen%?ntIy; eI ected from pheny o<P“\heteroaryI each 288 o—\
optionally substituted with 0-5 occurrences of J;

provided that if L2 is a bond and R5 and R6 are both

phenyl, then Rs is substitut ed with at | east one of

4-CN, 3-al kyl -NHR - al kyl - , 4- aI kyI OR, or

2, 3- di aley| andR6|s substltut Ieast 4-0R [N

pr ovig { V\,hen (i), pplles t o)\Q
t he Oforrrula(l not eof t he

foll OWI g 0\ HO\/\” 27

58. A method of activation, agonism, inhibition, or antagonism of a
sphingosine- 1-phosphate receptor subtype 1 comprising contacting the receptor
subtype 1 with an effective amount of a compound of formula (II) or a
pharmaceutically acceptable salt, prodrug, tautomer, stereoisomer, hydrate, or

solvate thereof:

wherein

a dashed line signifies that a single bond or a double bond can be present,
provided that there are two double bonds and three single bonds in the ring
comprising Al, A2, and A3 ;

A', A2, and A® each independently is C or O or is N when the N is
bonded to two adjacent ring atoms by a double bond and a single bond or is NR
wherein R is H or (C;-Cg)alkyl when the N is bonded to two adjacent ring atoms
by two single bonds; provided that no more than one of A', A% and A’is C and
that at least one of A', A%, and A’ is N or NR; provided that only one of A', A®
and A’ is O;

L' and L? are each independently a bond; (CHR'), wherein R' is H or (C;-

Ce)alkyl and nis 1, 2, or 3; or a heteroaryl selected from the group consisting of
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37. The use of claim 36 wherein L2 is bond. 38. The
use of claim36 wherein Al and A3 are N and A2 is O.
w@09/Ihs201se of claim 36 wherein A2 and A3 ar eP/aRzdoFDh03014
is 0, or wherein Al and A2 are N and A3 is 0. 40. The
ush!iophiexm @ham)aﬁﬁmmm,ejrrbeﬁstotbibﬂhdi@d ancewNemisudB heerddryl is
6}?09/ g&?fg/ US2009/ 003014 41. The use of claim
3G BREEY Wit C, A2 is Nand A3 is 0. 42. The use

of cl aijmh R MGG P efth (%c%uIQenc%gs FscNgnd o, @@(@N(R§§,'

The use of “any one of al ms 36- 42 wheréin LI and
arGN éél&shoﬂfd,eﬁdﬁﬁﬂéi@d R0, Oy S(@Imﬁeglm'ylenaqux% or

R e
S SO oRHEOR D, Yootrao oo

b&HEON ER bp@@rﬁQDN(R hr (](S)Nﬁﬁﬂz éCHn)plzNHCrﬁ@dR y(CHz)o 2N(R),

WREFa kAR N R QDR N RN G 005y 4
l%&%ﬁ?ﬂgg@d (R')mN’(R )\MERB 'N(RQB@zIkJ@R ﬁ[ N@RWO)@R‘

CRER ) CEPIRIIR ﬁﬁ()&é) NBHCEHR I&@Qﬁpnaﬂg,)zow@ NG

o RGO, R R R ANER 5 R RINEERRE, B R RT

bivheedin twe digbmpy tddethet icag fomfmnﬂg,rw}tdﬂan W' wltnﬂepbndently at

ﬁ;%réglgggcgllrr'sgﬁr%g@%é@éé%ﬁ%@m e@vﬁgy é‘rlﬁla}r“ﬁﬁr@%‘ﬁy]c F i ng

' %e&'r@%ﬂ' \M}’érglq W&gn(()%cgrcﬁalkgf ar eh%tgg)c%élyla(?yﬂegerr]g 2} is

C |sabstisut8d»dth Onb ér @i wheréinite ot rgtoums dogRBher svith ditrpgéri atom or
o B e WP et PRI e o4 hoRieh e f 10Fm

\A/r(@!;@gnleaer&swwl khBeinit e WeReS J fotidhilly Rirthef EREHHERME 1-3
additional heteroatoms selected from the group consisting of O, N, S, S(O) and
S(0)z;

R’ is a mono- or bicyclic cycloalkyl, aryl, heterocyclyl, or heteroaryl;
each of which is substituted with 0-5 J, wherein any cycloalkyl, aryl,
heterocyclyl, or heteroaryl can be fused, bridged, or in a spiro configuration with
one or more additional cycloalkyl, aryl, heterocyclyl, heteroaryl rings, any of
which can be monocyclic, bicyclic or polycyclic, saturated, partially unsaturated,
or aromatic, and any of which is substituted with 0-5 J;

RS is cycloalkyl, aryl, heterocyclyl, or heteroaryl, wherein any
cycloalkyl, aryl, heterocyclyl, or heteroaryl is independently mono- or pluri-
substituted with J, (Cy-Cg)alkyl, (C,-Ce)alkenyl, (C2-Cg)alkynyl, (C,-
Ce)haloalkyl, hydroxyl, halo, (C;-Ce)haloalkoxy, cycloalkyl(C,-Cg¢)alkyl,
heterocyclyl(C,-Ce) alkyl, aryl(C,-Ce)alkyl, heteroaryl(C,-C¢)alkyl, OR?® wherein
R’ comprises H or (C;-Ce)alkyl or NR*, wherein each R* independently
comprises H or (C;-Cg)alkyl or where two R* groups together with a nitrogen
atom to which they are bonded form a (C;-Csg)heterocyclyl which optionally

further comprises 1-3 heteroatoms selected from the group consisting of N, O, S,

240



a-ia-iia-iiia-iv a-va-via-viia-vilili

a-xila-xiiia-Xxiva-xv a-xvia-Xxviia-xviiia-XiXa-Xxx
wobk@vasrszany of the bicyclic ring noieties i s PCT/US2009/003014

substituted with 0-5 J. 49. The use of any one of

CISTONBNBSA2; WRrie bptldndall&mdbdtﬁutad eycaakylaoptiom]ly Rbstisuted

a 6-nenbered hetero ring noiety ubstltu dwth
02yl gRRrtipmally é‘ééStlBFeda lzetewawglr Ar Qm’thng ¥ élrt&Etvéade }F‘i't?)rﬁf‘ltyllre

0517 SRS 0L oy, 5 oo B o 1

W ejaoding, @t ihetesddyylyh uh ditierosrglcta bmfmlﬂmr edbstxtuted w1th J;
heteroaryl ring noiety of R5 is any one of b-i to
b-xiii:an
provided that (i), (i), (iii) or (iv) applies:
(i) L' is bond or (CHR"), and R’ is a bicyclic ring moiety which is
optionally substituted with 0-5 J where the bicyclic ring moiety is any one of a-i

to a-xxviii wherein a wavy line indicates a point of attachment:
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\' N \ N(N b-ib-u Jb-iii b-vib-vii \\' N\) \A\Nl -/ -N
b-i xb-xb-xi N 11N b-xiib-xiii wherei n each of
wo b@odsrsenber ed heteroaryl ring noieties i s subST/USMDBM3014

with 0-3 Ji. 50 The use of any one of clains 36 or
38-42 wherge bond, |s/ xl orwherein a
wavy | i |c e_ap0| of att&ﬂ%
a-i a-iii
§ ; AR ; JN\ —
a-v a-vi a-vii a-viii
N
N N
a-ix a-Xx a-xi
N J N VAR
O I e (I
a-xii a-xXiii a-xiv a-xv
T, M T,
N E N /2 N N_~ Oz
a-xvi a-xvii a-xviii a-xix a-xx
é /_\N % /_\N %‘Q EAQ % ;:;
N N P N /N N. = N N /N
M " T
a-xxi a-xxi a-xxiii a-xxiv a-XXV
“
‘ 8
a-xxv| a-xxvii a-xxviii

provided that when R® is either a-xvii or a-xix that L? is bond or
(CHR"), ;
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CF3 RGR6 CG-iCii wherein c-i andare further
substituted with 0-2 J. 51. The use of any one of
W@ b@bns1536 or 38-42 wherein LI is a bond and LRPCT/BSE09/003014
bond or is phen substituted with 0-5 J; and R5 and
R6 are (nmémﬁ%m—: Ieyctsmuepanaelntty mmmmr(y]Hmyn, R’isa 6-
het er oar each substituted w.th J; OVI ded t hat
.fnqnﬁo@r%dy heterapryl aﬂanmetaﬁanmaﬂarseb%?wdaﬁ QB J ﬁ\mﬁelﬁé is

b? 111?2 a?L)SjI ?a@x’y ’09?%1Qk)) ?Y&.%’Llf(o)glr: alkyl, or N(R'),

2 ,aﬁd d/lhatdnyth,e 6amdm36reﬂéletemdim§/]i ting @diety tstangtonk efibii to b-xiii
4-%‘«* . b2. Ihe use accordlgjlg to claim48 wherein the
optCEHAR WA VE RS IR CAIE BYIRY I A @hPRY: noi ety i's any one

of a-i to a-viii. a-ia- iia-iiia-iv
a-va-via-viia-viii
H H
N
% 7 N\ % 7\ % 7 N % 72\
H o)
b-i b-ii J b-iii ¥ b-iv
Q
Né)@ Qo
N @ N
%/\ g/\N_‘S g/\ %/\
b-v b-vi b-vii b-viii

b-ix b-x b-xi
- N
\
% /—\ % ‘Q
b-xii b-xiii

(i11) L'is a bond or (CHR"),, and L’isa heteroaryl substituted with 0-3 J
wherein the heteroaryl is ¢-i or c-ii wherein a wavy line indicates a point of

attachment:

c-i c-ii
or

(iv) L'is a bond or (CHR"), and L%is a bond or (CHR"), or a phenyl
substituted with 0-5 J; and R’ and R® are independently selected from phenyl or
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wherein any of the bicyclic ring noieties is

substituted with 0-5 J. 53. The use according to
wa@bk@vmss29 havi ng the fornmula |1-B further substPtTiUszos/003014

with 0-5J: [1-B. 54. The use according to claimb53

héwetengaryhesch optrohal yl substftutet lwath @rﬂ losturtaniceslof; t frovided that if

P33 igAToRd Py RO S Fherrpiomh en 12 s o S fras
anfhe 38 46@QN34a m{w’eﬁt An&ﬁoﬁ' Hy_a 1@ O@Q(r@j\lﬁﬁnafand RCis

N(RI)N(R )2, N(R
Rsubsiouteésyltlrs’( ast43(01§ N(RLl) 2, SR, SR,

SN s O e it

aqsﬁﬁﬂhrog i$ ﬁotcdneldﬂmomﬁ@ n the comoound has a
formula I-F

SO d\/

CF3 H2N y O

FaC
S
N7 "0
o _
\!
~
® V)~
O ‘
CF4 N
FsC,
CNGZ
N7 0
=N
HN—7

59. The method of claim 58 wherein L? is bond.

60. The method of claim 58 wherein A' and A® are N and A% is O.

61. The method of claim 58 wherein A2 and A® are N and A' is O, or wherein
A'and A%are N and A’ is O.
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wherein R7 and R8 are each independently

selected fromH OR', N(R')2, and SR', wherein R' is
woyavagese or an al kyl, cycl oal kyl, aryl, heterpcyTb3009/003014

or heteroaryl, wherein any such al kyl, cycl oal kyl,

aryl, heterocyclyl or heteroaryl is substituted with

0-3 J; is F, ,. Br_ 1, CHF2, CN, ,CF3, NCO2,, or OR :
Ve hﬁ\ﬂd@%tﬁ%gf Saimy b yhercin &' gad py jare Hapd A” is NR.

het erocyclyl, or heteroaryl, wherein any such al kyl,
cycl oal kyl, aryl, heterocyclyl or heteroaryl _is

sBst i tTiteguethidd bf Glaidn 38 vhitrehA' i€, At isdV andm36s @her ei n
t he conpound conprises any of the foll ow ng: WO
2009/ 151529PCT/ US2009/ 003014

64. The method of claim 58 wherein A' is O, A% is N and A? is C.

65.  The method of any one of claims 58-64 wherein L' and L? are each
independently a bond or (CHR"),,, and R’ or R, or both, comprises a heteroaryl

ring.

66.  The method of claim 65 wherein at least one heteroaryl ring of R or R®
is pyridinyl or a pyridinyl N-oxide, pyrazinyl, pyrrolyl, imidazolyl,
benzimidazolyl, thiophenyl, benzothiophenyl, furyl, benzofuryl, indolyl,
indolinyl, piperidinyl, quinolyl, or isoquinolyl; wherein any heteroaryl is

substituted with 0-5 J.

67.  The method of claim 66 wherein any heteroaryl is substituted with 0-5
R', F, Cl, Br, I, OR', CF3, OCF;, CHF,, or SO,N(R"),.

68.  The method of any one of claims 58-64 wherein L' and L? are each
independently a bond or (CHR"),,, and R’ or R®, or both, comprises a bicyclic

carbocyclic ring, wherein the bicyclic carbocyclic ring is substituted with 0-5 J.

69.  The method of claim 68 wherein any bicyclic carbocyclic ring is

substituted with 0-5 R', F, Cl, Br, I, OR', CF3, OCF3, CHF,, or SO;N(R"),.

70. The compound of any one of claims 58-64 wherein L'isbond and R’ is a
bicyclic ring moiety which is substituted with 0-5 J where the bicyclic ring
moiety is any one of a-i to a-xxviii, wherein a wavy line indicates a point of

attachment;
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OEt 101102103 WO
2009/ 151529PCT/ US2009/ 003014

WO 2009/151529 PCT/US2009/003014
N N
: ) 0y N
a-l a-ii a-iii a-iv
N
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a-v a-vi a-vii a-viii
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N N
a-ix a-xX a-xi
N
O Y Ly
a-xii a-xiii a-xiv a-xv
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A S g@ E‘Q §‘€:\>
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a-xxi a-xxii a-xxiii a-xxiv a-xxv

b

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

71. The method of any one of claims 58-64 wherein L' and L? are each a bond;
R’ is a 6-membered heteroaryl ring moiety substituted with 0-3 occurrences of
J l; wherein J' is selected from the group consisting of OR', CF3, Cl, Br, F, CN,
O(C,-Cg)alkoxy, O(C,-Cg)cycloalkoxy, alkyl, N(R'),; and wherein the optionally

substituted 6-membered heteroaryl ring moiety of R*is any one of b-i to b-xiii:
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125126127 WD 2009/ 151529PCT/ US2009/ 003014 HO

WO 2009/151529 PCT/US2009/003014
H H H
N
% 7 N\ % 7 % 7\ % 72\
H (o}
b-i b-ii J b-iii Y b-iv
e
N/(ge O\@
N ® o N
% 7 N\ % 7 -0 % /N % 7\
b-v b-vi b-vii b-vii

b-ix b-x b-xi
—N N
\
O O
b-xii b-xiii

wherein each of the 6-membered heteroaryl ring moieties is substituted

with 0-3 J.

72. The compound of any one of claims 58 or 60-64 wherein L'is a bond, and

L?is c-i or c-ii, wherein a wavy line indicates a point of attachment:

é S, CF g OCFs
o™ L
\Rs \Re
c-i ciii

wherein c¢-i and e¢-ii are further substituted with 0-2 J.

73. The compound of any one of claims 58 or 60-64 wherein L'is a bond and L?
is a bond or is phenyl substituted with 0-5 J; and R’ and R® are independently
selected from phenyl or heteroaryl each substituted with 0-5 J; provided that if
L? is a bond and R® and R® are both phenyl, then R’ is substituted with at least
one of 4-CN, 3-alkyl-N(R"),, 3-alkyl-OR', 4-alkyl-OR’, or 2,3-dialkyl, and R®is
substituted with at least 4-OR'.

74. The compound according to claim 70 wherein the optionally substituted

bicyclic ring moiety is any one of a-i to a-viii.
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197198199 WD 2009/ 151529PCT/ US2009/ 003014 58. A

nmet hod of activation, agonism inhibition, or
waprdaagsersesm of a sphi ngosi ne-1| - phosphat e r ecepP@T/US2009/003014

subtype 1 conprising contacting the receptor subtype 1

with an effective anount of a conmpound of fornula (I1)

or a pharmaceytically acceptable salt, prodrug,

t aut : edy sorger 7/ hydrat ey sol vate thereof:
er % — T? _ E? N
a-i a-ii a-iii a-iv
; : N - NN
a-v a-vi a-vii a-viii

wherein any of the bicyclic ring moieties is substituted with 0-5 J.

75. A compound according to claim 74 having the formula I-B further
substituted with 0-5 J:

-0
N
I />_L2
N  Re

I-B.

76.  The compound according to claim 75 having the formula I-C further
substituted with 0-5 J:

I-C.

77.  The compound according to claim 76 having the formula I-D and further
substituted with 0-5 J, and wherein R’ and R® each independently are H, OR’,
OC(O)N(R")2, N(R")N(R"),, N(R")CH,CH,O0R', CN, CHF,, CF3, OCF3, NO,, R',
=0, =S, C(0), S(0), N(R"),, SR', SOR', SO;R', SO;N(R"),, SO3R’, or C(O)R', or
R7 and R® together are =0, =NR', or =N(R')CH,CH,OR'.
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a dashed line signifies that a single bond or a double

bond can be present, provided that there are two
waleowmbligiskonds and three single bonds in the riPQr/US2009/003014

conprising Al, A2, and A3; A, A2, and A3 each

i ndependently is C or 0 or n-® N ey the N i s bonded

to two adjacent ring atons % il e bond and a

single bond or is NR wWie R isH or (Cl-06)alkyl

when the N is bonded t adj acent ring atons by two

si ngl e bonds; provided no nore than one of Al,

A2, and A3 is C and tgg at | east one of A, A2, and

A3 is Nor NR provid rRpat only one of A, A2, and

A3 is O; Li and L2 are each independently a

bond; (CHR ),, wherein R id-Btor (CICs)alkyl and n is

1, 2, or 3; or a heteroaryl selected fromthe group

consi sting of thiophenyl, phenyl, furanyl, or

benzot hi ophenyl and mherein such heteroaryl is

substituted with 0-3 J J independently at each

od8urr élﬂ@étomomld @cordang tq claigrR77 wheren) e Rreypourshhas@3,

Cgiﬁ? k2, NO2, R, 0, S, C(0), S(0), nethylenedioxY,

ene ioxy, hKVVZ, N(R )CH2CH2ZOR , SR, SOR,

SR, S2N(R )2, S®BR, C(O)R, C(0)C(0)111,

C(O)CHRC(O)R, (SR, COO)OR, OCC(O)R, OC(0)OR ,

C(O)N(W2, OC(0)N(R1) 2, C(SNNGR )2, (CH2)0-2NHC(0) 1V,

(CH2) 0-2N(W 2, (CH2)g (R NIRL) 2, N(R)NR)C(O)R ,

N(RIN(R ) C(0) OR , N( RN N(R ) S0211. 1,

N(R )S02N(R )2, N ‘ 0) W N(R”)N(R’)

N(R)C(S R, NR) N S

N(COR )COR, N(OR)R® (= NH)N(R))Z C(O)N((R)Rl or

C(=NOCR )R, wherein two J grBEps together can forma

ring; wherein R is independently at each occurrence

hydr ogevhes¢inan al kyl, cycl oal kyl, aryl, heterocyclyl

or heteroaryl vvhereln any al kyI cycl oaI kﬁk}" %"
het er ody/ IR ‘Gire pashdndspepdently selestsd ifiom BoOR"t N(§D3 and

orswmg,hglje f two R groups together with a nitrogen atom
two adj acent nitrogen atonms to which they are
bonded R'anhydgetiher arf dkyh ayc(l@k@aﬂyhﬂlefeawclyj/ Jor heteroaryl,

substituted wt tionally further ris
1-3 addY qrfaﬂapy ﬁ‘é‘?‘eﬁ‘&ﬂt oxeboalieyl eyl hetErasyeiyher @%fam?%
consi stg,pgit@kd ¥ith-3$ S(0) and S(0) 2; R5 is a

nmono- or bicyclic cycloal kyl, aryl, heterocyclyl, or
het er oaX yib F, €bhdn, bICHihi €N, iQFs,sM@stdrtQRed with 0-5 J,

wher ei cl oal k | . 0r

het er oa ﬁwéjé#eﬂé’rfaﬁé&l ﬂ‘%‘é‘éfg ar%r gydé\él o heteroaryl,
conf i guiigdréifRnivsidh ARG, &ycloHIER, ﬁs*ﬁﬂlkﬂeﬁib@blypyﬁlh&@bkrwl is
aryl, heterocyclyl, heteroaryl rings, any of which can
be monsebsitited withad;8Vi ¢ or pol ycyclic, saturat ed,
partially unsaturated, or aromatic, and any of whi ch
IS substituted with 0-5 J; R6 is cycl oal kyl,

argl , haieanethyd biytlainds8 hetimeieydompohed Bianyafivhe
cycl oal kyl, aryl, heterocyclyl, or heteroaryl is

i fOl¥mEent |y nono- or plurisubstituted with J,

(G -Co)al kyl, (C2-C6)al kenyl, (C2-C6)al kYnYl, (Cl-

C6) hal oal kyl , hydroxyl, hal o, (G -C6)hal oal koxy,

cycl oal kyl (C1-C6) al kyl , heterocycl yl(C 1 -C6) alkyl,
aryl (C 1 -C6)al kyl, hetero aryl (Cl-C6)al kyl, OR3
wherein R3 conprises H or (Cl-C6)al kyl or NR42 wherein
each R4 independently conprises Hor (Cl-C6)alkyl or
where two R4 groups together with a nitrogen atomto
whi ch they are bonded forma (C3-C8)heterocyclyl which
optionally further conprises 1-3 heteroatons sel ected
fromthe group consisting of N, 0, S, S(0) and S(0)2;
or R4 is optionally substitu4d cycl oal kyl, optionally
substituted aryl, optionally substituted heterocyclyl,
or optionally substituted heteroaryl; wherein
any al kyl, al kenyl, al kynyl, hal oal kyl, alkoxy,

1 . ' | o
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a- XXvi a-xxvii a-xxviii provi ded that when R5
is either a-xvii or a-xix that L2 is bond or (CHR )n ;

w@ 2oop/1kis2and L2 are each i ndependently a bond BET/US2009/003014

(CHR )n; R5 is a 6- nenbered heteroaryl ring noiety
optionally sPBstituted with 0-3 J1, wherein J1 is OR,

6- ered heteroaryl

rin

iety is any one

CF3, ®w9>§£EgF' CN, 0(Cl - C6) ﬁkgéz; 0 )
0( CkeCBNCY al koxy, al kyl N NOVY2 and wher ei _ N=0

b- X wherein a wavy |i eolndicatesapoint
. n . ) _i . _ H O
at t gPhnpnt : N -/\/\ N=N, b-ixb-xb-xi y -
OHO
N| 7\ N NIO/ =N N'O —
N 4 N \ 7/ L2\ N
HO ﬁ\N
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A 0 o
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L > N NO ON N-O
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N-N -N b-xiib-xiii (iii) LI is a bond or

(CHR )n, and L2 is a heteroaryl substituted with 0-3 J
wobk@wasrs2e he heteroaryl is c-i or c-ii wherei NPEI/B2099/003014

line indicates a point of attachnment: S. CF3CF3 | %

R6R6 C-iCii or (iv) Li is a b®¥nd or (CHR )n

and L2 i§% Kong or (CHR )n orq‘g/}pg\‘igyl substi t ut edN‘%_,@CN
with N a R5 and R6 are-tTnde dently sel eefet-N

fro nyl or heteroaryllegdch optio®ally subsi ted

with -5 occurrences of J,

rovi ded that if L2 ia
bond and R5 4nd R6 are bot h~“phenyl4s then RS is ~ 46
substituted with at |east one of 4-CN, 3-al kyl-NHR ,
3- alkyl-OR , 4-alkyl-OR, or 2,3-dfalkyl and R6 is

q 6

substity at least 4-OR ;0 N-Ny provided, that CF3
when i"ﬁ,\?m or (iv) ap |iN§\€~{§DAL t he corrpounsll'%_G
of @ la (1) is not one o e follow ng: 59. N
met’had of clai m58 wherei is bond. 60. The pethod

of cl®%im58 wherein Al and AB.are N and A2 is 0. 761. 45
The net hod 04I7 claim58 wherein A2 ‘éﬁwd A3 are N and Al
is 0, or wherein Al and A2 are N and A3 is O

(O N-© © o]
. N ~
. %@o & _ HO
{ ES N N~ N
N~ 50 51 52

~¢" N
|
N~ P \N/
53 N~ 54 55
OEt
-0 0]
o) N./>—(/\"/ l)—OOEt
S (O~ kg e O
\
v N N~ K N’
N_#
56 57 58
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WO 2009/ 151529PCT/ US2009/ 003014 62. The net hod of
claim5b58 wherein Al and A2 are N and A3 is NR 63. The
woredobasised cl aim 58 wherein Al is C A2 is N apdr/B32005003014
0. 64. The nethod of claim58 wherein Al is 0, A2 is N

and A3 i§ 5. The net hod one of clainmsoN ,~=n
58-‘%’@@% Y and L?‘%ﬁ@@gﬁﬁ%ﬁ%ependenﬁw m
or ( )", andHR5 or bot h onpri ses

het eroaryl eing. 66. The nethod of clai m65 whereigh
at | east one heteroaryl ri ng of R5 or R6 is pyridi nyI

or a pyri Qi yI _N-oxi de, pyrazi yrrolyl,

i m qubzo nzy m dazoIFyd: ,@T@

benzot pheny 7 fury!, fury dol yl, p/L
7o

i ndol T nyl, ggi peridinyl, qU| nol ydg, or" | soqui noI
wherein any heteroaryl is substituted with 0-5 J.
The nmethod of claim®66 wherein any heteroaryl is

substituted with 0-5 R, F, d, BrI, OR, CF3, OCh3y

CHF2_ or S )2 68. T(pe WEQH;J.@L any onee \NF@N

cl ai ns b efein Li an?@%%ﬁd ch i ndepen 'y NH
&CHR‘)" and R5 . 0or both, conprises a

bi cyclic cdfbocyclic ring, wheréfn the bicyclic 3

a bond
carbocyclic ring is substituted with 0-5J. 69. The
nmet hod of ,@l m 68 wher ei n any b| cycl iC car bocycl iC

ri NOydcss Ped wit h O ,
CF3, CHF {or sc2N! m e COWOWN
one of”claigs 58 64 wherei bond and R

bicyclic ring noiety which is substltuted with 0-5 J®

2

V\,heretheblccllcrlngm)letylsa<nyoneofa|to {
a- Xxviii, eiein a wavy |ine indicates a point of o)
attachrrwi%_@tgr*el n any of tHk& gl1c ring noi etN‘é};@Of—
is s N ut wth 0-5 J. NThe-/net hod of any,

of cl%a¥ns 58-64 wherein L1 d L2 are each a b R5

is menber ed heteroaryk #ing noi ety substit yned

Wi t -3 oclurrences of E whégein J1 is \eTect eadrs
fromthe group conS|st|ng of R, CF3, d, F, CN,

0(C - C6) al koxy, 0O(Cl-C6)cycloal koxy, alkyl, N(R')2

and whergin the t| onal |y sub%t,uut ed  6- menber ed o-N O
heter EIA g ety of na-of b-i t
b-xi [ m&fg/ 151529PCT/ 6‘3?@?14 >\©“

EtO

X
~
(0]

Q*“C Q**CN
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1A )/V N /Nt "I\) - Nb-ixb-xb-xi NNN1L N,- N
b-xiitb-xiii , wherei n each of the 6-nenbered

whetwensseyl ring noieties is substituted with BeBUSH09/003014
72. The conpound of any one of clains 58 or 60-64

wherein Llpks a boyfd, and L2 is gN c-u, wherei ro-
i «trachment : C st;@é;?CN\

wavy | ire 3gg§g§%f a poi nt
||‘}’/\Q 3§c.i i
ulii CF3

EtO
OEt
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wherein c-i and c-u are further substituted with 0-2

J. 73. The conpound of any one of clainms 58 or 60-64
wob@wasrs2el is a bond and L2 is a bond or is phenys2009/003014

substituted with 0-5 J; and R5 and _R6 are

i ndepepdent | y*Fsel ect ed from pheny het eroaryl gach B
substifyted yith 0-5 J; provi §& t if L2 isag M

ang:}glﬁnd R6_are both ph@KQN hen R5 is sub@t/ﬁ ed oF
witi at |eastfone of 4-CNNZ-al kyl-N(R)2, 3-alKyl-OR, 3
4-al kyl -OR, or 2,3-dialkyl, and R6 is substituted

W th at #east 4-OR . 74. Thetogonpound accordi ng t as
claim 70 wherein the optionally substituted bicyclic

ring noi et s any one of a-i to a-wiii. a-ia- iia-
iiia- iv a-via-viia-viii wherein any of the
bicycli_& ) nmoieties i s substit dwth 0-53J. 75.
A conyp

according to clai g-d4 ing the for rrul‘}aO/
| -BurN her substituted w oy I-B 76@@6N
c ound according to clajml75 having the for | -

further substituted with 0-5 J: 77. The conpound
according to claim 76 having tobe fornula |-D and 109
further subsyituted with 0-5 J, and wherein R7 and R8
each i ndepengently are H OR, OC(0) N(W 2,

N(R ) N N(R ) CH2OH2OR |, GR6 " OF3, OCF3, NO2N-O
R'( ) e Q%)R,)S(O), N(,@,ﬂ%ﬁ@m, SR | (;/MN*O

S )2, SABR, or C(O0)RFor R7 and R8 toget her_ar e
=OnuNNR , or =N(R ) CH2CH2OR .
110 111 112
g N-Q

113 114 115
Q @ N (=
N»\Q‘/\/ N-Q ~ N LN
| N N I, O \ S
N~z = N
| FsC
N~ CF,
116 117 118
-N .
Y \ I\{ — N-O OEt
N\, N N 1
N\ Br\é/LN’ Ot
119 120 121
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1-D. 78. The conpound according to claim77 wherein the

conpound has a fornmula I-F [I-F wherein R7 and
w®sooaneiseach i ndependently selected fromH ORPCT/US2009/003014

N(R')2, and SR', wherein R' is hydrogen or an al kyl,

cycl oal kyl 5 arylyg, heterocyclyl _?or heter oaryl , wher gj-0 OFt

any sugch /%@T%CI oal kyl, a F‘ cyclyl or ! »_‘Q\OB

het er NI tituted h'b-%gpis F, d PN

I, > CN, CF3, N2, or Y is hydrogen or \aTP

al kyl, cycloal kyl, aryl, hé&{erocyclyl, or heteroaryl,

wher ei n any'22uch al kyl, cycl oal ky?3, aryl, heterocyclyl124

or heteroaryl is substituted with 0-3 J. 79. The net h%d

of claim 58 whergin the conpoumlr@/ ig any of the N
fol | ow ngN—O@oﬁ N N
Eon
Ch N
127

"0
126

125
0 {
-0
Ty Vol ¥
N N |/ 0] ’@/LN
\ N N~
_N
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L2 " ¥
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WD 2009/ 151529PCT/ US2009/ 003014 80. The nethod any
one of clains 58-79 wherein the conpound activates or

wag@nilzsg9 t he sphi ngosi ne- 1-phosphat e recept oPCHUBLWYE3014
1 to a greater extent than the conpound activates or

agoni zes anot hery subt ype of sphi ngosi ne- 1 -phosphab&
receptory.o 8Ll./Fhe netho f ¢l @w 80 wherein t N
ot her‘é}ﬂbg “@0 sphi ngosi nek: J= hate recep [

subt ypg 3. The met hods®f ~ cl ai wherein t
sphi ngosi ge- | - phosphate recepfger subtype 1 is disp §%d
within a living manmmal. 83. A nethod of treatnment o

a mal condition in a patient for which activation,

agoni sm iphi bition, or antageni smof an Si Pl

receptQr 4%——@1&& ly indi d—compti sing contaci

t he 1Y ecept or accordi to the nethod WNSS
ond at A

HO

by/\ePd ni stering the co to the patient

freque% y and for a duration of tinme sufficient @
provi de d8beneficial effect t®éthe patient. 84. Thes?
met hod of claim 83 wherein selective activation or

agoni sm of an SI P subtype receptor with respect 6
ot her subtypes-of & 1P r tor o8 nmedically IN»\QC{‘
i ndi dat \N%@ﬂaejmet hod of T af N'Wher\e
mal Tondi-§i on conprNses mJIFts¢pISe scl'ee®si s, Wranspl ant <°
rejedt¢on, or adult respiratory distress syndrone. WO

2009/ 1519%9PCT/ US2009/ 003014 '886. The net hod of cl aih

58 further conprising adm nistering an effective

anount of a second nedi canent to the patient.

«/@JE :}\Q\Oﬁ /\/@Jl "\? s OJ«@/E’SFQ\O/\
o oo $ ¢
191 192 193
\¢©/L NFQ\O C'\“ o) ~N o)
( !

197 198 199

259



87. The nmethod of claim86 wherein the second

medi canment

wa@edoensses, transplant rejection, or adult
di stress syndrone.
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80.  The method any one of claims 58-79 wherein the compound activates or

agonizes the sphingosine-1-phosphate receptor subtype 1 to a greater extent than
the compound activates or agonizes another subtype of sphingosine-1-phosphate

receptor.

81.  The method of claim 80 wherein the other subtype of sphingosine-1-
phosphate receptor is subtype 3.

82. The method of claim 80 wherein the sphingosine-1-phosphate receptor

subtype 1 is disposed within a living mammal.

83. A method of treatment of a malcondition in a patient for which

activation, agonism, inhibition, or antagonism of an S1P1 receptor is medically
indicated, comprising contacting the S1P1 receptor according to the method of
claim 58 by administering the compound to the patient at a frequency and for a

duration of time sufficient to provide a beneficial effect to the patient.
84.  The method of claim 83 wherein selective activation or agonism of an
S1P subtype 1 receptor with respect to other subtypes of S1P receptor is

medically indicated.

85.  The method of claim 83 wherein the malcondition comprises multiple

sclerosis, transplant rejection, or adult respiratory distress syndrome.
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86.  The method of claim 58 further comprising administering an effective

amount of a second medicament to the patient.
87. The method of claim 86 wherein the second medicament is adapted for

treatment of multiple sclerosis, transplant rejection, or adult respiratory distress

syndrome.
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