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more commonly referred to as DP2. The conpounds are said to be useful in
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aspect, the present invention provides a conpound of general Fornula
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seen with Ramatroban in allergic disease is due to its activity against DP2. Ramatroban is
currently approved in Japan for the treatment of seasonal allergic rhinitis. Based on the
validation of DP2 as a drug target in allergy many have sought to develop inhibitors of DP2
for the treatment of allergic disease, and the first of these has now entered clinical

development.



[0010]Wis -C(=0)NR1- or -NR2C(=0)-; [0011]R1 and R2 are each hydrogen or
methyl; [0012]L is a bond, -(CR3R4)"-(CRaR)) m (CR5R6)-*, (2-4C)al kenyl ene,
-0(1-4C avyb)s/rsga26( 1- 4C al kyl )-0-*, -(1-4C al kyl)-S-*, PCT/US2009/048499
(3-6C) cycl oal kyl ene, or hetCycl, wherein the * indicates the point of
attachment to G provided that when Wis -C(=0)NR2- then L is not -
(CH=CH)-; [0013]m=0, 1 or 2; [0014]r2r = 0 or 1; [0015]Ra and Rb are

i ndependently sel ected from hydrogen and (1-4C al kyl).: [Q016]R3 js
hydr ogdf00411- 4c dniegratiopsl paset: aqp‘c@@atﬂwpv@%m o ERCGr Bt r%&Pf‘)OP%kﬁfg] R5

i's hydrpge, ks A ALK 0 Gktit h?& LB :
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R5 and tR6 PGDetsblective trbcdphe RGN {chembattdacthhte yeapeordtonaddgas f atohecale

cyclopropyl rin 0021] provi ded t ha en m= nd.n =0, then R5, and R6
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is Ari,[0805], naphithfihs mvbdrzo- farsddthab- &Bpoy glhomdxyyhromang cabkylitalaeid
derivatives having an amide-linked group at the 4-position of the phenoxy moiety are DP2
receptor antagonists.

[0006] According to one aspect, the present invention provides a compound of

general Formula I:

R7a R7b R8 e
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[0007] or a pharmaceutically acceptable salt thereof, wherein:
[0008] Al is hydrogen, CN, Cl, F, Br, OMe, (1-4C alkyl) or cyclopropyl;
[0009] A? is hydrogen, CI, Br, F, (1-4C alkyl) or cyclopropyl;
[0010] W is -C(=0)NR - or -NR*C(=0)-;
[0011] R' and R” are cach hydrogen or methyl;
[0012] L is a bond, -(CR’R*),-(CR*R")-(CR’R®)—*, (2-4C)alkenylene, -O(1-4C

alkyl)-*, -(1-4C alkyl)-O-*, -(1-4C alkyl)-S-*, (3-6C)cycloalkylene, or hetCyc', wherein the
* indicates the point of attachment to G, provided that when W is -C(=0)NR*- then L is not -

(CH=CH)-;

[0013] m=0,1or2;

[0014] n=0or1;

[0015] R* and R" are independently selected from hydrogen and (1-4C alkyl);
[0016] R’ is hydrogen, (1-4C alkyl) or CH,0H;

[0017] R*is hydrogen or methyl;

[0018] R’ is hydrogen, (1-4C alkyl), OH, -O(1-4C alkyl) or F;



substituted with one or nore substituents independently selected fromd
and Ove, a benzofused 5-6 nenbered heterocyclic ring having 1-2 heteroatons
i ndependewol2gogsBe6t ed from O and N, a (3-6C)cycl oal kyl Peirnus2@piousanal |y
substituted with one or nore substituents independently selected from
(1-4C) al kyl, an oxaspirononanyl ring, or t-butyl; [0025]Ari is phenyl
optionally substituted W th one or nore substituents independently sel ected
fromF, Br, 4C3a|ky| -0(1-4C al kyl), -S(1-3C alkyl), - S C
F3, cydlopyi , Reﬁé rogele Forgngt 9% -0(2 3 Ofluoro al kyI -0-( 1-3
Qdifl al kyl OR% Ehtihid LAAr@ to” RnfchHack GYE altQHEQ A -a_and
(3 -4 g ynyl ; 0026 Ar2 é %eny mﬁ ﬁxtsosu stit ed &A gﬁ% -0 Ar 4,
hetArlchopﬁmhenﬁgZ mhereln Ar2 is optionally further substltuted wi th one

or nore bstltuents [ endently se] ected from and CF3; [0027]Ar3
is pherwﬁ Hpt i ondirpyid %ﬁgef PogR @y i B dher @H%Bbétblnph@ttnsa ring with
|ndepeqﬁ§g&%g ﬁp&g@ﬁg& ahQ zﬁhapi, Br and (1-4C alkyl); [0028] Ar4 is phenyl
optionally su stitute one or nore substituents independently sel ected
from F,[0@22] Br aroht(y Mgﬂohylh)wmgﬂﬁzmrhehaArl is a 6-nenbered heteroaryl
having 1-2 nitrogen atons and optionally substituted with one or nore
substituents independently sel ectgd ‘m (1-4C al kyl ); [0030]hetAr2 is a

6- menber ed heteroaryl having 1-2 *ni f{ir ogs ons and optionally substituted

with one or nore substituents indepg ntly selected from(1-4C al kyl) and
CF3; [0031]R7a, W' and R8 are each irmdependently hydrogen or nethyl;
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[ 0034] @pounds according to the pr esent |nvent|on have been found to be
DP2 ant a nlsts and arg useful in the treatnment of inmunol ogic di seases

such ad08Z4lhna arfé il Aésg‘trc, inaphthykret jbenzo-fuseB£50C)qiolqallpd %litﬁ)roé’&lpléétlb’d t hat
certai rhuﬁgﬂt?t%bt %%[ St nﬁét@%uﬂ%? AR maéép%ggért%& R egqgﬁnng'di' aﬁ{i‘%t\% A hGo-

center asymme her et or Isolated in a
m Xt ur efuedd 3- sefmtt&rautaﬂeraswac gy dgm-X hetemtam indep@nd @nigniclcoted irop@lol y
pure form _[0036] The conpounds of Fornula | include pharmaceutically

accept #MdeNs 1 1(3- 6C)cycloa1kyl ring optionally substituted with one or more substituents
independently selected from (1-4C)alkyl, an oxaspirononanyl ring, or t-butyl;
[0025] Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br, CF3, (1-4C)alkyl, OH, -O(1-4C alkyl), -S(1-3C alkyl),
-SCF;, cyclopropyl, -CH,;N(1-3C alkyl),, -O-(2-3C)fluoroalkyl, -O-(1-3C)difluoroalkyl —O-
(1-3C)trifluoroalkyl, -OCH,(cyclopropyl), and (3-4C)alkynyl;
[0026] Ar® is phenyl which is substituted with Ar’, -O-Ar", hetAr' or -O-hetAr?,
wherein Ar’ is optionally further substituted with one or more substituents independently
selected from F, Cl and CFs5;
[0027] Ar’ is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);
[0028] Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);
[0029] hetAr' is a 6-membered heteroaryl having 1-2 nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-4C alkyl);
[0030] hetAr” is a 6-membered heteroaryl having 1-2 nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-4C alkyl) and CFs3;
[0031] R™, R and R® are each independently hydrogen or methyl;
[0032] R’ is hydrogen, methyl, fluoro or NO,; and



thereof In addition, the conmpounds of Fornula | also include other salts of
such conpounds which are not necessarily pharmaceutically acceptable salts,
and whi chwoeyodessarsef ul as i nternedi ates for preparing &aa/useooosssdyi ng
conpounds of Fornmula | and/or for separating enantioners of conpounds of

Forrmula 1. [0037] Exanpl es of salts of Formula I include alkali nmetal salts,
such as lithium sodiumor potassiumsilts, or alkaline earth netal salts,
such as §#0|un1sqb Particul a ntion is made of the sodiumsalt.

[0038]A0$ It her é&aﬁﬂnéh%¥mamgﬁw{04 i9'%des a tronetham ne salt (1 UPAC nane:
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will f rt r be appreciated t onpounds of Formul or their salts
may be angagbatssdaridnatchesefudrim tht tsetmat e, immnthobgtodiemgh ysuthhas asthynasarch
solvate js |n%kuded wi thin the scope of the present invention. [0040] The
term " (llengy BRMatigled herein refers to a saturated |inear or branched-
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havi n ubl e d [
9 [8056) baRd co erm %’lg o glqkyn fltﬂﬁe ﬂhaﬁﬁ@ceﬁh@a‘llyoﬁcée Ak salts
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"(1- 3C)d|fluoroal as -use einrefers to a C -C3 al
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[0047]In certa ment s, CN, or cycl opropyl
mention is made of the sodium salt

[0038] A further example of a salt includes a tromethamine salt (IUPAC name: 2-
amino-2-(hydroxymethyl)-1,3-propanediol; also known as Tris).

[0039] It will further be appreciated that the compounds of Formula I or their salts
may be isolated in the form of solvates, and accordingly that any such solvate is included
within the scope of the present invention.

[0040] The term "(1-4C)alkyl" used herein refers to a saturated linear or branched-
chain monovalent hydrocarbon radical of one to four carbon atoms. Examples of alkyl
groups include, but are not limited to, methyl, ethyl, 1-propyl, 2-propyl, 1-butyl, 2-methyl-1-
propyl, 2-butyl, and 2-methyl-2-propyl.

[0041] The term "(2-4C)alkenylene” as used herein refers to a linear or branched-
chain bivalent hydrocarbon radical of two to four carbon atoms having a double bond. The
double bond may be in the cis- or trans- orientation.

[0042] The term "(3-4C)alkynyl" as used herein refers to a linear or branched-chain
monovalent hydrocarbon radical of 3-4 carbons having a triple bond.

[0043] The term "(2-3C)fluoroalkyl" as used herein refers to a C,-Cs alkyl group

wherein one of the hydrogen atoms is replaced by a fluorine atom.



[0048] I n certain enbodinents, Al is CN, O or cyclopropyl. [0049]1n certain
enbodi nents, Al is CNor C. [0050]In certain enbodi nents, Al is hydrogen.

I n certaiwoenods4ments, Al is CN. In certain enbodi ment ®CTAIS2009/0@8499 | n
certain enbodi ments, A is (1-4C alkyl). An exanple of Al is nmethyl. In
certain enbodi nents, Al is cyclopropyl. In certain enbodinents, A is Owe.
In certain enbodi nents, is Br. [00%l]In certain enbodinents, A2 is

Al
selected fromH Br, O, cyclopropyl and nmethyl. [0052]In certain
enbodi n@ﬂ‘! A2 iﬁ‘estéﬁ@c(]éé&?‘ﬁﬁ\*ﬁrpﬁl@q,aSGIS,e élﬁ@lrbyf‘cfﬁraﬁp&pﬂ}r.& pﬁ@é@ﬁ%
certai ' , ' f gaykﬂr : r. [0054]In certain
enbodi %ﬁ?@g%gé@gﬁﬁ%ﬁﬁfﬁ ﬁ%élrrg%lg&n a d@%ﬁ&n[%g%%rg] In certain
enbodi @MY, A2 iBhestetre ' edCHtriflnodoylkytgesnusad deoye kefprsapyd C,-Q@BEG] Ignouper t ai n
enbodi nent s, i h%dro en. In certain enb%g,i nts, A2 is C. In certain
embodi e tise pEEhYIRCE aioptiare P aERI ALY, o g afof4C al kyl). A
partic exanple kS,; : er:t agn Qeh J ycl opropyl .
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and A2 [084Fel ect dd cErtaimebodimenng AC ycCBpCopydthyl[0d0SEppropyler t ai n

[0059] 1Oy t ai n BHSBBHMTEROLITA (s b NapUons TeomRpdY ogen [0060] I n certai n
enbodi , Al . - dr. 0061] I n certain enbodi nents, Al
ffﬁﬁ'i%pyl a nlﬁ c%alf}gqhuééuﬁ&té])& Esggnglir di

is cyclopr rogen. I'n certain enbodi nents, Al is C
and A2 [085@r. [ 0Q63kttaincentiodimerasthadisrteniazenAllnandaiA2ndrodihatty A is 0064] | n

t ai mbodi t Al s C d [ : [
O Do T o 5 T m Rl B 1 LTI " Sl

of A' is methyl. In certain embodiments, A' is cyclopropyl. In certain embodiments, A' is

OMe. In certain embodiments, A' is Br.

[0051] In certain embodiments, A’ is selected from H, Br, Cl, cyclopropyl and
methyl.

[0052] In certain embodiments, A% is selected from H, Br, Cl, and cyclopropyl.

[0053] In certain embodiments, A” is selected from hydrogen and Br.

[0054] In certain embodiments, A” is selected from hydrogen and CI.

[0055] In certain embodiments, A” is selected from hydrogen and cyclopropyl.

[0056] In certain embodiments, A? is hydrogen. In certain embodiments, A’is CL. In

certain embodiments, A® is Br. In certain embodiments, A* is (1-4C alkyl). A particular

example is methyl. In certain embodiments, A” is cyclopropyl.

[0057] In certain embodiments, A' is selected from Cl, CN and cyclopropyl, and A” is
selected from H, Cl and cyclopropyl.

[0058] In certain embodiments, A' is selected from CN, Cl and cyclopropyl, and A” is
H.

[0059] In certain embodiments, A' is CN and A? is hydrogen.

[0060] In certain embodiments, A’ is Cl and A? is hydrogen.

[0061] In certain embodiments, A" is cyclopropyl and A” is hydrogen.

[0062] In certain embodiments, A' is Cl and A? is Br.

[0063] In certain embodiments, A' and A* are both CI.

[0064] In certain embodiments, A' is Cl and A” is cyclopropyl.

[0065] In certain embodiments, A' and A are both cyclopropyl.



WO 2009/ 158426PCT/ US2009/ 048499 6 [0066] 1 n certain enbodi nents, Al and A2
are both hydrogen. [0067]1n certain enbodi nents, R7a and R7b are both

hydr ogen.wpDQ0O@8is8426cer t ai n enbodi nents, R7a and R7b ar e Pootus2e6met0ksabe

[0069] I n certain enbodinents, R7a is hydrogen and W' is nethyl. [0070]In
certain enbodi nents, R8 is hydrogen. In certain enbodinents, R3 is nethyl.
[0071] I n certain enbodi nents, each of R7a, R7b and R8 is hydrogen. [0072]1n

certain odi ments, R9 i ydrogen or fluoro. [0073]1n certain

rbodi HAE . RO i1§Cﬁg}ﬁfl&g@ﬁglnm%é#@a@#@Ffso%hhﬁ PESIRY i's fluoro. In
certai odi ne { 7d I poents, RO is NO2.

[ 0074] IP[RGC rtai n%?ﬁ%ﬁﬁe@?@%ﬁ |Rs %}9 roténzeln%g?@(?g%ér%. [0075]In certain
enbodi @668, Rm ila chyainegdodinants 8t aidR '8 atedditertty]. R is fluoro. In

certain _enbodi nents, Rmi thyl . .[0076]1n certai.n enbodi nents, each of R9
and Rm[p§621ydrogéﬁ.cel[t@9?‘7‘]%9 1@@3’%&%83»&&9&%@4%, l%gﬁeﬂ%gf R7a, R7b, R8, R9
and R ydr ogen. 4,.{%7]]7 e i Wis s GNRL: of a
parti CJIngd]val ueqpo? %lsﬂbﬁ? rglésé?gnﬂg%geenﬁbo@i Tent , Wbloéﬁleﬁgglﬁ In
one enhoethypient R2 is hydrogen. In another enbodinent, R2 is nethyl.

Exanpl es of values for. Ware -C(=0)NH_, ~NHC(=0)z.and -N(CH3)CO-. [0079]In
a parti@@ﬂlelr enb&HiCﬁ%ﬁP,en\thléne-%g(’ siphngfi R ’[&)Ogﬁf%nlsgwgméﬁﬁodi ment, Lis a
bond. [ 11n ong adj . RS )us R)) m (CR5R6) -*. [0082]In
certai r{g%odi ment scg'\lll\fﬂe%hﬁ‘a?s e-nksc&%& @%ﬁaoﬁ) 6rr:{%?CRSRG)-*, nis O0or 1ip,
, 5 Ra[R73] 5 In certain embodiments, R’ is hydrogen. In certain embodiments, R’ is fluoro.

In certain embodiments, R’ is methyl. In certain embodiments, R’ is NO,.

[0074] In certain embodiments, R' is hydrogen or fluoro.

1

[0075] In certain embodiments, R' 10

is hydrogen. In certain embodiments, R™ is

fluoro. In certain embodiments, R'? is methyl.

[0076] In certain embodiments, each of R” and R is hydrogen.
[0077] In certain embodiments, cach of R, R7b, R%, R? and R" is hydrogen.
[0078] In one embodiment, W is —CONR'-. An example of a particular value for R'

is hydrogen. In one embodiment, W is -NR’CO-. In one embodiment R? is hydrogen. In
another embodiment, R* is methyl. Examples of values for W are -C(=0)NH-, -NHC(=0)-
and -N(CH3)CO-.

[0079] In a particular embodiment, W is —C(=O)NH-.

[0080] In one embodiment, L is a bond.

[0081] In one embodiment, L is (CR’R*),-(CR*R®),-(CR’R®)—*.

[0082] In certain embodiments when L is ~(CR’R*);-(CR*R")-(CR’R®)—*, n is 0 or 1

and mis 0, 1 or 2. In certain embodiments, each of RS, R4, R?, Rb, R’ and R is hydrogen

such that L is selected from —CH,-, -CH,CH,-, -CH,CH,CH,- and ~-CH,CH,CH,CH>-.

[0083] In certain embodiments when L is (CR*R*),-(CR*R")-(CR’R®)—* where one
ofmornis 0.

[0084] In certain embodiments, L is a bond and CH,CHs.

[0085] In certain embodiments when L is (CR’R*),-(CR*R®)o-(CR’R®)—*, nis 0 or 1,

m is 1 or 2, and R’ and R® together with the atom to which they are attached form a

cyclopropyl ring. In certain embodiments, each of R* and R* when n is 1 and each of R* and



and mis O, 1 or 2. In certain enbodinents, each of R3, R4,and R6 is

hydr ogen such that L is selected from-CH2-, -CH2CH2-, -CH2CH2CH2- and

- CH2CH2CHaQ12809/15842683] | n certai n enbodi ments when L i s PCT/US2009/048499
-(CR3R4) "- (CRaRb) m (CR5R6) - * where one of mor nis 0. [0084]1In certain
enbodi nents, L is a bond and CH2CH2. [0085]In certain enbodi nents when L is
-(CR3R4)"-(CRaRb)m(CR5R6) , nis 0 or 1, mis 1 or 2, and R5 and R6

t ogeth he atomt.o vvhlchth ac orma cyc o] ring.
R S eﬁ%nt? rligWah GRu9RS 19ind- &aksw\% H&YcfonfARr el qgff‘éa ~and
VO 2009¢ﬁ@4?.gpggr$§gqog(}@)4§g§€s HaviR ths sty dhegen. Particul ar values for L

i ncl ude - cycl opr op- and CH2CH2(cycl oprop-1,1,-diyl) groups
havi ng the structures: In certal n enboqi/ments when L is

-(CR3R4) " - (CRaRb)m(CRS R5|s hye s1- 4C al kyl), OH, -0(1-4C
al kyl) or F, and R6 is hydro n, F or thyI n cert.ain enbodi rrents nis

I%’a?'? ?c[ﬂ’h&hal Lgsﬁ:l]? gﬁ%;_nn eﬁ’g’g ’glléﬁq]fe%m %‘3’9 eﬁd@ ur(gggi%‘)n ((?%%ﬂ Mﬁg n thes

! t 0;d 8 t
Zﬁbg(rj: ﬁﬁ’ﬁ@g @ @alltkpﬁ o r@(lo‘.t.c aﬁé&?%@egﬁdk is ﬂﬁr@eﬁrPHpme{h&? ﬁllée?taf]i_legr a'zt"

R3 is rﬁymodgemts nl}s4taadl lnyhs)OoﬂncéJﬁmﬁ}ém‘twdanAs |e@cmpﬂﬂ¥5@ed Rrisrhetiimgen. | n
R5 and R6 is hydrogen. In certain

cert ai each of Ra, Rip,
enmbodi :]r)é’ﬁtﬂ%l? ara U§S r&nﬂlcg‘gﬁnheo%tmﬁ%‘r R6 i s hydrogen. Particul ar val ues

for L include the structures: skr$ NE OH

wAy BIS AN AN fié*

[0087] wherein the asterisk indicates the point of attachment to the G group.

[0088] In certain embodiments when L is <(CR*R*),-(CR*R")-(CR’R®)—*, nis 1, m
is 0, 1 or 2, R is hydrogen, (1-4C alkyl) or -CH,OH, and R* is hydrogen or methyl. In certain
embodiments, each of R?, Rb, R® and R is hydrogen. In certain embodiments, m is 0 and

cach of R” and R° is hydrogen. Particular values for L include the structures:

Ay T

Me HO
[0089] wherein the asterisk indicates the point of attachment to the G group.
[0090] In certain embodiments, L is (2-4C)alkenylene. Particular values for L
include -CH,=CH,- and —-CH,CH,CH=CHj;-.
[0091] In certain embodiments, L is -O(1-4C alkyl)-* wherein the asterisk indicates

the point of attachment to the G group. A particular value is —-OCH;-*.

[0092] In certain embodiments, L is -(1-4C alkyl)-O-* wherein the asterisk indicates
the point of attachment to the G group. A particular value is -CH,CH,0O-*.

[0093] In certain embodiments, L is -(1-4C alkyl)-S-* wherein the asterisk indicates
the point of attachment to the G group. A particular value is -CH,CH,S-*.

[0094] In certain embodiments, L is (3-6C)cycloalkylene, that is, a divalent
cycloalkyl ring having from 3-6 carbon atoms in the ring, wherein the radicals are located on
different carbon atoms within the ring. Examples include cyclopropylene, cyclobutylene,

cyclopentylene, and cyclohexylene rings. Particular values for L include the structures:



[ 0089] wherein the asterisk indicates the point of attachnent to the G
group. [0090]In certain enbodi nents, L is (2-4C)al kenylene. Particul ar

val ues f owoLRowiSBa2zde - CH2=CH2- and - CH2CH2CH=CH2-. [ 009P{irnsc@mwinas4no

enbodi ments, L is -0(1-4C alkyl)-* wherein the asterisk indicates the point
of attachment to the G group. A particular value is -OCH2-*. [0092]In
certain enbodinments, L is -(1-4C al kyl9-0-* wherein the asterisk indicates

the point of attachnent to the G group. A particular value is -CH2CH20-*.
[ 0093] | ai n gnbadi ngnts, L #§ -(1-4C al kyl)-S-* wherein the asterisk
I ndi cat es oi att achnment the G group. A particul ar gyal S
- CH2CH2S- *= 94] I R _certain enbohyrEngs, L is cIoaI kyw hat

is, a divalent cycloal kyl ring having from 3-6 carbon atons in the ri'ng,
wher ei ob9sg r adi galcsrtain@nlbeeicaes, 01s Hetthel Rhich GarcBRRe@EONE fWinidlin t he ri ng.
Exanpl es i nclude cycl opropyl ene, cycl obutyl ene, cycl opentyl ene, and

cycl ohexyl ene rings. Particular vgl ués)for, L include the structures: WD
2009/ 158426PCT/ US2009/ 048499 8 95\Hr*certain enbodi nents, L is

het Cycl which is represented the fo l/at NA* P [0096]where t and p are
as defined herein and the asterisk Indicates the point of attachnment to the

G or OUp[OOE(ﬂ rti Cu'w lerd %lalljlgsp fau(r)er asL d!cf%:eldul(lje%ei% ha%dstrhg ua%%elfllglg Shdicates the point of

attachment to the G group. Particular values for L include the structures:

TV O O o

[0097] In certain embodiments of Formula I, L is sclected from a bond, —(CR3 R4)n-
(CR*R"),,-(CR’RO)—*, (3-6C)cycloalkylene, -O(1-4C alkyl)-*, -(1-4C alkyl)-O-*, and -(1-4C
alkyl)-S-.

[0098] In certain embodiments of Formula I, L is selected from hetCyc', -O(1-4C
alkyl)-*, -(1-4C alkyl)-O-*, and -(1-4C alkyl)-S-*.

[0099] In certain embodiments of Formula I, L is selected from -O(1-4C alkyl)-*, -(1-
4C alkyl)-O-*, and -(1-4C alkyl)-S-*.

[00100] In certain embodiments of Formula I, L is hetCycl.

[00101] In certain embodiments of Formula I, L is sclected from a bond, —(CR3R4)H-

(CR*R®),,-(CR’R)—*, and (3-6C)cycloalkylene.

[00102] In certain embodiments of Formula I, L is selected from a bond and
—~(CR*R™),-(CR*R®) - (CRRE)—*.

[00103] In certain embodiments of Formula I, L is selected from a bond and CH,CH,.
[00104] In certain embodiments, the G group is Ar'.

[00105] In certain embodiments, Ar' is phenyl optionally substituted with one or more

substituents independently selected from F, CI, Br, CF;, (1-4C)alkyl, OH, -O(1-4C alkyl),
-S(1-3C alkyl), -SCFs, cyclopropyl, -CH,N(1-3C alkyl),, -O-(2-3C)fluoroalkyl, -O-(1-
3C)difluoroalkyl —O-(1-3C)trifluoroalkyl, -OCHy(cyclopropyl), and (3-4C)alkynyl.

[00106] In particular embodiments, Ar' is phenyl optionally substituted with one or
more substituents independently selected from F, Cl, Br, CF3, methyl, ethyl, propyl, tert-
butyl, OH, methoxy, ethoxy, propoxy, isopropoxy, tert-butoxy, SMe, SCFs, cyclopropyl,
CH;NMe,, OCH,CH,F, OCH,CH,CH,F, OCHF,, OCF;, -OCH;(cyclopropyl), and



sV¥ hCN A ioN A* KN1 * [0097]In certain enbodi nrents of Formula I,

Lis

selected froma bond, -(CR3R4)"- (CRale)m (CR5R6)-*, (3 -6C)cyclo al kyl ene,
-0(1-4C avkyb(o/rsg426( 1-4C al kyl )-0 -* | and -(1-4C al kyl pcsaIS2¢00098p4 n
certain enbodinents of Fornmula I, L is selected fromhetCycl, -0(1-4C
al kyl)-*, -(1-4C alkyl)-0-*, and -(1-4C al kyl)-S-*. [0099] I n certain
-(1- 4C
For mul a

f
§é1dect ed
froma slagﬁguen'ts( OIR3 Réain dniB3RRIT (z@ag@henyl @Iﬁﬁ)nﬁﬁy @@s@ﬁ'&&@ ity %@esald

[00102] I'n certain enbodi rrents of 'For nmul ) Is selected froma bond and
- ( CR3R&ubst{t@Rad.e) m (CR5R6) -*. [ 00103] I n certal n enbodi ments of Formula I,

enbodi nent s of Formula I, L is selected from 0(1-4C al kyl ) -

al kyl)-0-*, 1-4C al ky] )-S-* 00100] I n certain_enbo ts
DU oraeiedc) In %ftmfbfmbﬁ(yi Si A PWEHP%O Iy pebRtifRtE |WltE

is sel froma bond and CH 00104]In certain rrb dlrre
gr oup ﬁ@hﬁ%d’l [ odAEBqulaY 8@%% frbd%eﬁeﬁ? esew?ﬁ fog 6ﬁ§r}9 udpth
d,

H)éll |€e
subst i tdlﬂ(ﬁ'gpﬁ’@n&h 30§1§?r%§hé¥81'1 €4.- %h‘l@r%%'h&%ﬁn B- ci[lélﬁ%‘ﬁﬁ%nti ¥- d?&hf%éﬁ%yf rpﬁn F

cycl Opr(btphld)roph@y?,NQ,‘ﬁ dlBhlmf@lhkly}Zl) 2 3- dﬂh(o?ep&h@)jl] BoY- dlchlok(yphenylo pe d_hlor086-

3 al kyriorrtstsoaitipa finchivtem brib ety Whompelil, @ﬁ%ﬁ&%wﬁf

é ubsti tdfﬂ@&ometnpl one 2o RBpiRnsH bst utw&%% én?ﬂepeﬁql%ﬂﬁérﬁm%ﬁlyﬁﬁfeﬁﬂ fromm F,

Br

, ethyl, propyl, tert OH, net hoxy,” ‘et hoxy,

pr opoxwlﬂusnopreapdp&;enylt, er4—trﬁhiom¢y¢thﬂwh¢ny$CF3-m¢i§ryiphqny¢;pyB -md@ApIMER], 4-

2000/ 138496PERR US98 LSS HPEByRIIen A SR itb o e 21 o

pheny!l rﬁahb;%aleﬁm §ulh2e°thd) h&@lmhﬁbtﬁo@ph&gﬂl d2-$é1‘p§1t1tb& hl, 2Lan&Ephéiyl,
})P WB of saf’)g;psub

enbodi ments,” Arl” is phenyl optionally substituted w

G

(3 -4

stit uer&-§0pr0p®ma1]1ﬁaR{tnﬂmrameﬂ@kuﬁmntfb r2-Bioshahy Ipkgryb setiiedetbylpheiyli el ude

phenyl ,

3-tert-butylphenyl, 4-tert-butylphenyl, 4-(dimethylamino)methylphenyl,

thlornethylphenyl 4-trifluoromethylthiophenyl, 2-cyclopropylphenyl, 4-cyclopropylphenyl,

3,4-

dimethoxyphenyl, 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 3-methoxy-4-chlorophenyl,

2-chloro-4-methoxyphenyl, 2-methoxy-4-bromophenyl, 2-methoxy-4-chlorophenyl, 2-

methoxy-4-fluorophenyl, 2-methoxy-4-trifluoromethylphenyl, 2-methoxy-4-

cyclopropylphenyl, 2-fluoro-5-chlorophenyl, 2-chloro-4-trifluoromethylphenyl, 2-chloro-4-

bromophenyl, 2-methyl-4-chlorophenyl, 2,5-dimethoxyphenyl, 2-methoxy-5-bromophenyl,

2-bromo-4-chlorophenyl, 2-chloro-4-cyclopropylphenyl, 2-cyclopropyl-4-chlorophenyl, 2,4-

dichloro-6-methoxyphenyl, 3-methoxy-4-chlorophenyl, 4-difluoromethoxyphenyl, 2-chloro-

4,6-dimethoxyphenyl, 2,6-dimethoxyphenyl, 4-chloro-2,6-dimethoxyphenyl, 2-chloro-6-

methoxyphenyl,  2,4-dichloro-6-cthoxyphenyl, = 2-methyl-4-chlorophenyl,  2-cthyl-4-

chlorophenyl, 2-propyl-4-chlorophenyl, 2,6-dichloro-4-methoxyphenyl, 2-trifluoromethyl-4-

chlorophenyl, 2,4-dicthoxyphenyl, 3,5-dimethoxyphenyl, 2-methoxy-3-chlorophenyl, 3-

chloro-5-methoxyphenyl,  2,4-trifluoromethylphenyl,  2-ethylphenyl, = 2-thiomethyl-4-

chlorophenyl,  2-cthoxy-4-methoxyphenyl,  2-methoxy-5-chlorophenyl,  2-ecthoxy-4-

chlorophenyl,  2-trifluoromethoxy-4-chlorophenyl,  2-tert-butoxy-4-chlorophenyl,  2-

cyclopropylmethoxy-4-chlorophenyl, 2-isopropoxy-4-chlorophenyl, 2-ethoxy-4-

chlorophenyl, 2-propoxy-5-chlorophenyl, 4-chloro-2-(2-fluoroethoxy)phenyl, 4-chloro-2-(3-

fluoropropoxy)phenyl, and 2-chloro-4-(propyn-1-yl)phenyl.



chl orophenyl, 3-chl orophenyl, 4-chlorophenyl, 2,6-dichlorophenyl,

3, 4-di chl or ophenyl, 2,4- dichl orophenyl, 2,5-dichlorophenyl,

2, 3- di chiwoapyssszb, 3, 5-di chl or ophenyl, 2-chl oro-6- fl rorash@aphss99

2-chl oro- 4-fl uorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2, 4- difluorophenyl, 2-bronmophenyl, 4-bronophenyl, 2-trifluoronethyl phenyl,
3- trifluoronethylphenyl 4-trifl uoronet hyl phenyl, 2- nethylphenyl

3- et hyl ny - th Iphenyl 2, d| t hyl phen I r oxy enyI

3- hydrdil@%ényl ﬂew%xyah@ﬁylor 20 nEhFbxyResied éwrre loxWﬁ@ﬁyl :
4-met h but g, &%ﬂ%% nyl ,
2-trifﬁﬁ $§ﬁ§¥ﬁgg§3%g%§ﬂ lQ’Z(gi&hlo ﬁfﬁgﬁenyl 3&$%Onegﬁ§§gﬁ%%§8%39ﬁg

t hi onmethykthogydgthakeypherfyil @ﬂomethyﬂllbmphfmé raydi 2-Rdooxgtbphilopphahdny| |
4-cycl o phenyl ert-butyl phe tert,butyl phenyl,

4- (d|néﬁﬁﬁﬁﬁnlnoﬂﬁﬁ?ﬁ?PﬁH@ﬁQ?nmﬁ%5¥%Wﬁﬁﬂﬁﬂq ényl 2, 3- dlnethoxyphenyl
2, 4- di b QY pheﬁﬁ'%ﬂ%ﬁ@ﬁ%ﬂﬁﬂs CMZ% %F}Jh%ﬂgyl' roél? %Hﬁsﬁ%&ecf‘wﬁﬁt&@wﬁ&%ﬂy ¥

2- met hoxy- 4- br onophen 2- met hoxy- 4- chl or ophen
met hoxyAd-if lopaoegilyefuyiher Rubiseitutak yth- direl 61 moro mﬂjshyiepfsengidzpenﬂenfb’t $ebocyedd -

2 et orBI A R e ERTBRB G AT VDR 503 2ptaphesiy 3-chlorophenyl, 4

2- met hyémo‘}-lﬂ{kh f, OPRERYhy B emy di m%@wpﬁ By¥ncyRr orahenys.
2-bronn-4-8 Io?opheny , f%léioro 4-cyc op?opylphenjﬁ ¥ yP
2-cyc|abmﬁmymm¢mﬁhlorophenyl 2 4 di chl or o- 6- nethoxyphenyl

g gﬁf gr %1]61]3{] g[wl mes ﬁé?}{g%g%ﬁ%ﬁg r include the structures:
4-chl or o- 2, 6- di net hoxyphenyl , 2 chloro 6- nethoxyphenyl

2,4-dich|or 2- met hyl - 4-2Rl or ophenyl , et hyl-4-
chl or ophen an ophenyl , 4§ di chl or o- t hoxyphen
2-triflu prophenyl 4- girét hoxyphehyl )73, 5- di Kphenyl ,

3- chl or o- 5=t hekyphenyy

RNy, 2-et hyl ph [
chlorophenyl 2- et hoxy- 4- met hoxyphenyl , 2- met hoxy- 5- chl or ophenyl ,
chl orophenyl , 2-tri fl ugr oset hoxy- 4- ghl or ophenyl , 2-¢ ert - but oxy-

e=‘opylnethox

@ | or ophe
4- chl or 0-"Z\(
2-chl or o- 4-
[ 00108] Addi
di (trifluoronethyl)phenyl,

is Ar2. = 5
wth Ar3, rein Ar2 is o naIIy further -stltuted W t
substitue i ndependent |y ected fromF,
i ncl ude phenyl, 2-chlorophenyl, 3-chlorgphenyl,
- et hyl phenyl , A~ hyl phenyl ,

di met hylsphenyl DO111] Particul g RPI ¢
i nclude t Structures: [00112]F enbodi nentsSgf Fprmula |, Gis
Ar2 and AN phenyl substituteo 0- Ar4, wherein thesA group is
optionally further substituted with one or nore substituents i'ndependently
sel ect qdofrym F, 16lccanid Gitbdirxaspl €srmilaq; 6rd Athsad iArtenpisenyhelbddaitg@henoxy
gr oups optlonaLIy supbstituted with fluoro, chloro or bromp. Particul ar
exanpl e¥itlhfO@\rar whergh B Aéprg&’é’ntseﬂpwaﬂﬁeﬁ%tﬁl%é‘mﬁ@ted With one or more

Sl oct O FHAT PEPGeRt ora G S FBouhu BXAMBIE S!S A RERERART Y

r epr esen¢lede PHeyx3 dap dptidhlysiubsetutedesith fluoro, chloro or bromo. Particular

examples of O-Ar" can be represented by the structure:



[00116]In certain enbodi ments of Formula I, Gis Ar2 and Ar2 is phenyl
substituted with hetAri, wherein said Ar2 is optionally further substituted
wi th one wo 2nevis8Labst it uents i ndependently sel ected fr @eTRS2@9/0a83d9 CF3.
Exanpl es of hetAri substituents include pyridyl and pyrimdyl rings. In
certain enbodi nents, hetAri is substituted with one or nore (1-4C WO
2009/ 158426PCT/ US2009/ 048499 12 al kyl Y1groups, for exanple, one or nore
nmet hyl groups. Particul ar exanpl es of het Ari i nclude nethyl pyrim dyl
groups, such as 2-nmethyl pyrimdyl. A particular exanple of G when
represented by Ar2 is the structure: 117]In certain enbodi nents of
Formula I, Gis Ar2 wherein Ar2 is p | substituted with -0-hetAr2,
wherein said Ar2 is optionally further Xubstltuted wi th one or nore
substituents independently selectednrronkF, C and CF3. Exanpl es of

0- het A ude X Iy S ichis
optlon ﬁPyﬂﬁubstﬂ?%%%g!ayéﬁi ?Hgﬁgﬁﬁgﬁkg;o¥kgﬁyngﬂﬁggbggggﬁgdgﬁ%ﬁgA 2

i ncl udgootiel] st r ucEahgsss of (DA hdBldpasstitediban réanhpk s wfuctarshen represent ed
by Ar2 include the structures: [0011 napht hyl . [00120] In certain
enbodi nent s, G?y a benzo-fused (5- Sﬁ%cycloalkyl ring opt/énally

substltuted one or nore subs{ftyents i ndependent | | ected fromC

and Owe. s of benzo- fuseg C)cycloalkyl ri | ude
unsubstgt ed amt substituteg dyhydro 1H i ndegylland X’
tetrahydt hyl rings, for @ pl e unsubsti tuted ] substituted 2,3
- di hydro- i nden- 1 -yl, 2, di hydro- 1 Hinden-&vyl, 1,2,3

, 4-t etrahydronapht h-2-y1 rings. FParti cul ar val ues forc#she G group include
t he structures: x%ND 2009/ 158426PCT¢2US2009/ 048499 [00121]In certain

enbodlnents s a benzo-fused 5- B\wgnbered heterocycle having 1-2 ring
heteroatons pendently selectedﬁ%%gﬁ%6 and N. Exanpl es incl ude

chronan Ttetr lhydr oqui nol i nyl, andl benzodi oxolyl rings. Particul ar val ues
for -o- the structures: 122] In certain enbodinents, Gis a

(3- 6C30y ring optionall bstituted with one or nore substituents

|ndependently elected from(1-4C)al kyl. Exanpl es include cycl opropyl,
cycl obyogiisjicycl opemnsivlX aamd Xfy&rb(ﬂit&)pyrhdelhtlﬁgsleﬁﬁd fileRaflhorosetisiol dndttecmwi t h
one or nore al kyl rou s, such as one or, nore nethyl, ethyl, propyl,

i sopr o WIC%%megiﬁma g of eyure@ﬁem&sd by Ar'daelids Weéﬁ’b@meﬁents Gis a

cycl oal kyl ro p substituted th one or nore_gethyl or t-butyl groups.
Parti cul ar es of Gin e the structuiai [00123]In certain
enbodlnent§) an oxasp nanyl rlng deular exanple

J I
0 o o
Mo ¢ WG |
Cl Cl
(@) : Cl
gl 0
Cl
[00116] In certain embodiments of Formula I, G is Ar? and Ar? is phenyl substituted
with hetAr', wherein said Ar® is optionally further substituted with one or more substituents

independently selected from F, Cl and CFs. Examples of hetAr' substituents include pyridyl

and pyrimidyl rings. In certain embodiments, hetAr' is substituted with one or more (1-4C



is 1-oxaspiro[4.4] nonanyl. [00124]In certain enbodinents, Gis a tert-butyl
group. [00125]In certain enbodinments, Gis selected fromAri, Ar2 and a
(3-6C) cycWwoabdyisse26ng. [ 00126] I n certain enbodi nents, GPC3/Usetoontsado from
Ari and Ar2. [00127]1n certain enbodinents, Gis selected fromAri and Ar2,
where Ar2 is phenyl substituted wth Ar3. [00128] Particul ar enbodi nents of
For mul a I i ncl ude conpounds wherein: [[90129] Ari is phenyl optionally
substlt d with gne or nore substituents independent|y selected fromF,
a, bgr%’@h T, CX@ERA-, 05t Ypiore P&i@yﬁb%rpgmsp %ﬁ” HERFPICS hetAr
2009/1 1 tho i , XY,
SMe, sgﬁég@é;%t lo&gpiﬁgo}%{d%%@% %CEO%H%%% IR &2%%%59&9& eXE“%EQJCFJ%IGO

- OCH2 ( owlrdnoppreponitdd, byasd 1pﬂ@ﬁﬁnWMﬁ:[00130]Ar3 is selected from phenyl,

2-chl orophenyl , 3-chl orophenyl, 4-chlorophenyl, 3-nethyl phenyl,
4-nethy|pheny|, 3,4-dinethy|pheny|, and ,3-dinethy|pheny|; [00131]-0-Ar4
is selected fromgroups having the for w2 01 . AAl [00132] where XI and
X2 are independently selected f on1f|u0g\,|ch|oro and brono; [00133] het Ari
is selected froma pyridyl and™p y I ng, each of which is optionally
substituted with one or nore (1-4 kyl) groups; and

[00117] In certain embodiments of Formula I, G is Ar® wherein Ar’ is phenyl
substituted with —O-hetAr?, wherein said Ar” is optionally further substituted with one or
more substituents independently selected from F, Cl and CF;. Examples of O-hetAr” include
pyridinyloxy and pyrimidinyloxy groups, each of which is optionally substituted with CFs.

Examples of G when represented by Ar” include the structures:

CF3
= = ==\
\a W & N
o o~ 5 P
F
[00118] Particular examples of G when represented by Ar” include the structures:
Z | CF3 Z |
N N
6) o
0 0
[00119] In certain embodiments, G is naphthyl. Examples include 1-naphthyl and 2-
naphthyl.
[00120] In certain embodiments, G is a benzo-fused (5-6C)cycloalkyl ring optionally

substituted with one or more substituents independently selected from Cl and OMe.
Examples of benzo-fused (5-6C)cycloalkyl ring include unsubstituted and substituted 2,3-
dihydro-1H-indenyl and tetrahydronaphthyl rings, for example unsubstituted and substituted
2,3-dihydro-1H-inden-1-yl, 2,3-dihydro-1H-inden-2-yl, 1,2,3,4-tetrahydronaphth-2-yl rings.

Particular values for the G group include the structures:



[00134]0-het Ar2 is selected from pyridinyl oxy and pyrim di nyl oxy groups,
each of which is optionally substituted with CF3. [00135] Exanpl es of
parti cul avovadwsss2bor -L- G groups include groups wher ePOT/USO@2B&§4R9 i s a
bond and Gis Ari, Ar2, naphthyl, a benzo-fused (5-6 C)cycloal kyl ring, a
benzof used- 5-6 nmenbered heterocyclic ring, a (3-6C)cycloal kyl ring, or an
oxaspi rononanyl ring; [00137]L is CH21and Gis Ari, naphthyl, or a
benzo-fused (5-6 C)cycloal kyl ring; [00138]L is CH2CH2 and is Ari, Ar2,
~cycloal kyl), or tert-butyl ¢ [00139]L is
-(CR5R6) - ard @& T3 ; [00140]L is CH2COA2( dand Gis
i (00142] L is CH2CH2S- @ Arl;
[00143]L is CHZCH20- and Gis Arl; "[00Y44]L is hetCycl and 1™ ~and
[00145] L is (3-6C)cycloal kylene and Gis Arl; [00146],'ere|n each of the

above G; opti onal | pted as defined hekei g [00147] I n
certain” efib of Formnul § . is a group is a bond or
CH2CH2 and i, Ar2, nap QC cycl oal kyl Jt-butyl, or a

group wheretn -(CR3R4) "- ( CRal e) -(%RG) where™6ne ¥f mor nis O

and © 1gofyy- &9{%%%%%@%%% %S%ant‘y’efn%‘% 29 SOl ARILRAY R

enbodi ment's of Fornu erein

and G ils2 Aﬁig, he%raatomS ande@eﬁd%hdycsbleaﬂeﬂﬂom IOlgnd o, Bxgnplep indheteethiorharyd,
-(CR3R4). 021 - and Gis Arl.uﬁﬂg0149]ln certajin enbodi nents of
For nul atetrfahydﬁmm 1@%@@4 Bﬂﬁod\ﬁé?lé‘l fings- jferticulsvglush fanp equdanbe €YY i or
Ar2, or a group wherein L is -(CR3R4)"-(CRaR)) m (CR5R6) - and s Arl.

O o e o

[00122] In certain embodiments, G is a (3-6C)cycloalkyl ring optionally substituted
with one or more substituents independently selected from (1-4C)alkyl. Examples include
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl rings optionally substituted with one or
more alkyl groups, such as one or more methyl, ethyl, propyl, isopropyl, butyl and t-butyl
groups. In certain embodiments G is a cycloalkyl group substituted with one or more methyl

or t-butyl groups. Particular examples of G include the structures:

TN, T o

[00123] In certain embodiments, G is an oxaspirononanyl ring. A particular example

is 1-oxaspiro[4.4]nonanyl.

[00124] In certain embodiments, G is a tert-butyl group.

[00125] In certain embodiments, G is selected from Ar', Ar® and a (3-6C)cycloalkyl
ring.

[00126] In certain embodiments, G is selected from Ar' and Ar?.

[00127] In certain embodiments, G is selected from Ar' and Ar%, where Ar? is phenyl
substituted with Ar’.

[00128] Particular embodiments of Formula I include compounds wherein:

[00129] Ar' is phenyl optionally substituted with one or more substituents

independently selected from F, CI, Br, CF3, methyl, ethyl, propyl, tert-butyl, OH, methoxy,



[00150]In certain enbodinents of Formula I, -L-G is a group wherein L is a
bond or -(CR3R4)"-(CRaRb) m (CR5R6)- and Gis Ari. [00151]1n each of the
above- deswoi2b@ds8426 G conbi nations, G is optionally sub®Cirtusted/ 0as99
described for Formula I. [00152]In certain enbodinents of the -L-G

conbi nati ons above, Wis C(=0)NH [00153] Conpounds of Formula | include
conpounds of Fornula |a wherein: [001541]AI is CN, d, or cyclopropyl;

00155 hyd ., Br, 001 -
e M G M A s e i E
benzo- f@@ﬁ?bl(lft}@@ exgimabk,, rb@ﬁlzgo%lo F@ébya'?dépf?ﬁ}éﬁﬂt ed with one or nore

substi tuen ependenfly Sel ecte a benzofused 5-6
menber @013 er oc yar’ iic seleaigd Frami pigngt, 2- diMrephmnyb risclilodpharydlehitihlyropbtedt ed
fromO and N, or a (3-6 a I tltuted wi th one or
more subSEyIpbERY. 4%‘6%%’&%%%‘% %JE%IF @g‘mﬁ’ﬁ ?% ‘iié‘%y enyk 00159 Ari is as
def i neqyppfi) For micaafs EQQ&@@M&% bRARihosger Formila I; [00161] R7a,
are each 1 ndependentl| (ir oge 00162]R9 is hydrogen, nmet hyl ,
fI uoro or NO2; and [00163]Rmis hydrogenx?nmet hyl or fl uoro.
[ 00164] Corrpounds of Formula | also in de conpounds of Formula |Ib wherein:
[00165] Al is CN, O, or cyclopropyl; [[00lL66] A2 is hydrogen, C, Br, or
cycl opropyl; [00167]Wis -C(=0)NH ;o 8]L is as defined for Fornula I;
WO 2009/ 158426PCT/ US2009/ 048499 .\, X1

[00132] where X' and X? are independently selected from fluoro, chloro and bromo;
[00133] hetAr' is selected from a pyridyl and pyrimidyl ring, cach of which is
optionally substituted with one or more (1-4C alkyl) groups; and

[00134] O-hetAr” is selected from pyridinyloxy and pyrimidinyloxy groups, each of
which is optionally substituted with CFs.

[00135] Examples of particular values for -L-G- groups include groups wherein:
[00136] L is a bond and G is Ar', Ar?, naphthyl, a benzo-fused (5-6 C)cycloalkyl ring,

a Dbenzofused-5-6 membered heterocyclic ring, a (3-6C)cycloalkyl ring, or an

oxaspirononanyl ring;

[00137] L is CH; and G is Ar', naphthyl, or a benzo-fused (5-6 C)cycloalkyl ring;
[00138] L is CH,CH, and G is Ar', Ar’, naphthyl, (3-6C cycloalkyl), or tert-butyl;
[00139] L is ~(CR’R*),-(CR*R®)m-(CR’R®)- and G is Ar';

[00140] L is CH,CH,CH=CH and G is Ar';

[00141] L is -OCH; and G is Ar';

[00142] L is CH,CH,S- and G is Ar';

[00143] L is CH,CH;0- and G is Ar';

[00144] Lis hetCyc1 and G is Ar'; and

[00145] L is (3-6C)cycloalkylene and G is Ar';

[00146] wherein each of the above G groups is optionally substituted as defined herein.
[00147] In certain embodiments of Formula I, —-L-G- is a group wherein L is a bond or

CH,CH, and G is Ar', Ar*, naphthyl, (3-6C cycloalkyl), or tert-butyl, or a group wherein L is
—(CRSR4)n-(CRaRb)m-(CR5R6)— where one of m or n is 0 and G is Ar".



16 [00169]Gis Ari, Ar2, naphthyl, or a (3-6C)cycloal kyl ring optionally
substituted with one or nore substituents independently selected from
(1-4C) al kwD;20¢901384260] Ari i s as defined for Formula |; [O®CTAIS2002/04&198S
defined for Formula I; [00172] R7a, R7b and R8 are each independently
hydrogen; [00173] RO is hydrogen, nethyl, fluoro or NO2; and [00174]Rmi s
hydr ogen, nmethyl or fluoro. [00175] Compounds of Fornula | also include
conpoun of Fornula |c wherein: [00176] is ,.Cd, or cycloprop
[00177] R348 hydrlagaricuter ?mﬁpéln&?ﬂl[safcﬁo A%ay - %‘O@f‘?%])w W@er-e@(ﬁe% nd

[ 00179]d: (13,BH,RMA%L Y A KRBEA) (3-6CHRRERDAI 1(1@%'8@)&- YE RIS is RER RS, RO,
R5 and R6 are as de]?% nlé(’:l for F%rnﬁgz I;Q%,001 O]Gglrs Aril, 1,&lrz,1S ﬁapht yl, a
benzo- f(GRER")FCER Yy ahd@ ikWr'.ri ng optional |y substituted with one or nore

substi t i ndependent | el ected fromd and. OVe, a benzofused 5-6
renber A0V er ooy BIeFEs FicHy RN 1Eoymy, Ier—&a@bma grﬁ%&gﬁﬁ&% iy g_%‘i‘de%rt ed
fromo cgfg{tllﬂ ar'G & AS-PRACYSE |a%%1§\/\lvhérbi'ﬂl fgp_t(cm@")ll-gmb i¢rARed wdtdone or

t
nore su i t'uents i ndependent |’y selected from (1- al kfﬂ , [00181] Ari is as
defi nedAfor Fornmula |; [00182]Ar2 is as defined for Formula |; [00183] R7a,

R7b an re each independent| drogepn; [Q0184]R9 i s hydyogen, t hyl ,
fl uor od[BE'Bfr@z; aﬁB CF@M@%}%@@%@@%%@%fﬁéﬂgws oy WE‘FIE?% %(B‘%aig%l}ﬁ a
parti cul gk 3 eyhad t ot Formul@id &, L is a bond or CH2CH2.

[ 00187] égﬁp%‘[}%g@?fﬂpgr w%zg almaa(?ééo&lif ncl ude conpounds of Fornula |d wherein:
[ 00188][A01513 CN, 1@l cadr ofydicopbopartigscribed —L-G- combinations, G is optionally

substituted as described for Formula 1.

[00152] In certain embodiments of the —L-G- combinations above, W is C(=O)NH.
[00153] Compounds of Formula I include compounds of Formula Ia wherein:

[00154] Alis CN, Cl, or cyclopropyl;

[00155] A’is hydrogen, Cl, Br, or cyclopropyl;

[00156] W is —-C(=O)NH-;

[00157] L is as defined for Formula I;

[00158] G is Ar', Ar’, naphthyl, a benzo-fused (5-6C)cycloalkyl ring optionally

substituted with one or more substituents independently selected from CI and OMe, a benzo-
fused 5-6 membered heterocyclic ring having 1-2 heteroatoms independently selected from O
and N, or a (3-6C)cycloalkyl ring optionally substituted with one or more substituents

independently selected from (1-4C)alkyl;

[00159] At is as defined for Formula T

[00160] At is as defined for Formula I;

[00161] R™, R and R® are each independently hydrogen;

[00162] R’ is hydrogen, methyl, fluoro or NO,; and

[00163] R'? is hydrogen, methyl or fluoro.

[00164] Compounds of Formula I also include compounds of Formula Ib wherein:
[00165] A'is CN, Cl, or cyclopropyl;

[00166] A’is hydrogen, Cl, Br, or cyclopropyl;

[00167] W is -C(=O)NH-;

[00168] L is as defined for Formula I;



[ 00189] A2 is hydrogen, O, Br, or cyclopropyl; [00190]Wis -C(=0)NH;
[00191]L is a bond or -(CR3R4)"-(CRaRb) m (CR5R6)- wherein R3, R4, Ra, R p,
R5 and Rowareoswassaefi ned for Formula |; [00192] G is Ari pCAn@omapdwhyl or a
(3-6C) cycloal kyl ring optionally substituted with one or nore substituents

i ndependently selected from (1-4C)al kyl; WD 2009/ 158426PCT/ US2009/ 048499
17 [00193] Ari is as defined for Fornull@ |I; [00194]Ar2 is as defined for

At R i et G AR

fl uoro. llald, L is a bond or
CH2CH2. ° %%8;1%8% Ll{]bsgtélfgﬁtglrlﬂrl]& E@Jenﬂggﬂtg éstga;?rBEl > @Emyd Gis Ari, wherein Ari

i s pher90179pt i onaAt'ys ssutesingd irddrmiikH; one or nore substituents
i ndependent |y sel egted fr CF3, nethyl, ethyl, propyl,
tert-bd8§]r71 IoH, et Higey de %WJQ&FO‘BWE%BX i sopr opoxy, tert but oxy, SMe,

SCF3, ropyl 7a 1@(%—1 CHR qgﬁ;)qqz(%%f OCF3, -
CI:HZ(th? opyl )R ;R:g%%{?gpyny # E]?:ertal n-e rrents "Ari is substituted

W th or[ﬂ()l’ﬁ;]t hr eeR’af hydxbgemmmshyllﬂmberIO) ael t ai n errbodl ments, Ari is

substituted wth tw of said sub stjtuents. [00200] Accordi ng to anot her
aspect, [H{’Wé‘]presé%lt 1%%@@9&%@6%%% Oa process for the preparation of a

compr 902773 5856"*?62“ A Br R DAV Mol FLPRE SRR el Sna o

IS hydr[og]a'/r&] reacAiing@ N Qlpsrr@sjpprapyitlg conpound having the forrmula (11):

[00177] A’is hydrogen, Cl, Br, or cyclopropyl;
[00178] W is —C(=0)NH-;
[00179] L is a bond or —(CR’R")y-(CR*R®)-(CR’R®)- wherein R?, R*, R, R®, R’ and

R® are as defined for Formula I;

[00180] G is Ar', Ar’, naphthyl, a benzo-fused (5-6C)cycloalkyl ring optionally
substituted with one or more substituents independently selected from CI and OMe, a benzo-
fused 5-6 membered heterocyclic ring having 1-2 heteroatoms independently selected from O
and N, or a (3-6C)cycloalkyl ring optionally substituted with one or more substituents

independently selected from (1-4C)alkyl;

[00181] Ar' is as defined for Formula I;

[00182] Ar? is as defined for Formula I;

[00183] R™, R and R® are each independently hydrogen;

[00184] R’ is hydrogen, methyl, fluoro or NO,; and

[00185] R'? is hydrogen, methyl or fluoro.

[00186] In a particular embodiment of Formula I¢, L is a bond or CH,CH,.

[00187] Compounds of Formula I also include compounds of Formula Id wherein:
[00188] Alis CN, Cl, or cyclopropyl;

[00189] A’is hydrogen, Cl, Br, or cyclopropyl;

[00190] W is -C(=O)NH-;

[00191] L is a bond or —(CR*R*),-(CR*R")-(CR’R)- wherein R?, R*, R*, R®, R® and

R® are as defined for Formula I;
[00192] G is Ar', Ar’, naphthyl or a (3-6C)cycloalkyl ring optionally substituted with

one or more substituents independently selected from (1-4C)alkyl;



zl (11) [00202]in which 131 represents a hydrogen atom or a car boxyl
protecting group and Z1 represents a | eaving atomor group, with a

corr espormipregoxcissgeeund having the forrmula (111)  RL (11 PCT/USO@20840n t he
presence of a base; or [00204] (b)coupling a compound of formula (IV) WD
2009/ 158426PCT/ US2009/ 048499 R10 (1V) [00205]in which P2 is as defined
for Pl and Z2 represents -NH2 or -C(=0y0OH, or a reactive derivative

t her eof ith a conppound of formula (V) HZ3-L-G (V) [00206]in which Z3
repr ese[mﬁ;%dxi( =0)Alp s ‘P@I—ﬂfeﬁpé‘%ﬁoéthOWEllaﬂé or a reactive derivative thereof; or

00207 ] g .in which Al is d, (1-4C alkyl), Ow
202! 5 SPBSUOETL GRE | L weion 2 Lo O, (1hC alo)

or cyclopro chl oro, brono or cycl opropyl,
coupl i H0E9SE onpok’d, RAund§® tileecatio imupandely) hydoben;

[00196] R’ is hydrogen, methyl, fluoro; and

[00197] R'? is hydrogen, methyl or fluoro.

[00198] In a particular embodiment of Formula Id, L is a bond or CH,CH,.

[00199] In certain embodiments of Formula Id, G is Ar', wherein Ar' is phenyl

optionally substituted with one or more substituents independently selected from F, Cl, Br,
CFs, methyl, ethyl, propyl, tert-butyl, OH, methoxy, ethoxy, propoxy, isopropoxy, tert-
butoxy, SMe, SCF3, cyclopropyl, CH,NMe,, OCH,CH;F, OCH,CH,CH,F, OCHF,, OCF;, -
OCH,(cyclopropyl), and propynyl. In certain embodiments, Ar' is substituted with one to
three of said substituents. In certain embodiments, Ar' is substituted with two of said
substituents.

[00200] According to another aspect, the present invention provides a process for the

preparation of a compound of Formula I or a salt thereof as defined hereinabove, which

comprises:
[00201] (a) for a compound of Formula T in which A' is CN and A? is hydrogen,
reacting a corresponding compound having the formula (II):
R7aR7b RSO
OP!
o
CN
Z1
(D
[00202] in which P' represents a hydrogen atom or a carboxyl protecting group and Z'

represents a leaving atom or group, with a corresponding compound having the formula (III)

HO
~L
R® w6
R10
(110)
[00203] in the presence of a base; or

[00204] (b) coupling a compound of formula (IV)



(VI) 1[00208]in which P3 is as defined for Pl and Al is O, (1-4C al kyl),
or cyclopropyl, and A2 is (1-4C alkyl), chloro, brono or cyclopropyl, with
a correspyodomgssaapound having the forrmula (Vi) WG ( YCIT)US2¢00026199 wher ei n
Eis an electron withdrawing group and Z4 is a |leaving atom in the
presence of a base, and if desired renoving said electron w thdraw ng
group; or WO 2009/ 158426PCT/ US2009/ 048499 19 [00210] (d) for a conpound of
Formula | where Gis Arx where Arx is ) Ari substituted with cycl opropyl
or (1-4C) al kyl and optionally furdthergéqubstituted as defined for Ari, or
(2) Ar2 where Ar2 is phenyl suBSgjierwvtled~wit,h Ar3 and optionally further
substituted with F or C, reacti spondi ng conpound havi ng the
formula (MI1l) R7b RB 0 R72 _"Z50 RL (MIIl) [00211]where P4 is as
defined for Pl and Z5 is a | eaving or group, with a conpound havi ng
the formula Y-B(OH)2 where Y is é%l 2 I, (1-4 C alkyl) or Ar3, in the
presence of a transition netal c d a ligand; or [00212](e) for a
conpound of Fornmula | where L is a bdhq z2md Gis Ari or Ar2, reacting a
correspondi ng conpound havi ng the form I X) O

R9 72
R10
Iv)
[00205] in which P? is as defined for P' and Z* represents -NH, or -C(=0)OH, or a
reactive derivative thereof, with a compound of formula (V)
H-Z-L-G
V)
[00206] in which Z° represents OC(=0) or NH, respectively, or a reactive derivative
thereof; or
[00207] (¢) for a compound of Formula I in which Al is Cl, (1-4C alkyl), OMe or
cyclopropyl and A” is (1-4C alkyl), chloro, bromo or cyclopropyl, coupling a compound
having the formula (VI)
R7b RS Q
R7a
opP?
o
A? Al
OH
(VI)
[00208] in which P’ is as defined for P! and A’ is CI, (1-4C alkyl), or cyclopropyl, and
A?is (1-4C alkyl), chloro, bromo or cyclopropyl, with a corresponding compound having the
formula (VII)
o
~L
E w6
(VII)
[00209] wherein E is an electron withdrawing group and Z* is a leaving atom, in the

presence of a base, and if desired removing said electron withdrawing group; or



op5 CON H2 R1 (1 X) [00213]wherein P5 is as defined for PI, with a conpound
having the fornmula Ari-Z6 or Ar2-Z6 where Z6 is a |l eaving atomor group, in
t he presenmoeowiisss2aet al catal yst and a |igand; O [ 00212CFfUs2d000489¢onpound
of Formula | where Al is chloro, A2 is cyclopropyl, R9 and are
hydrogen, and Wis C(=0)NH, reacting a correspondi ng conpound havi ng the
formula (X) WO 2009/ 158426PCT/ U82009/19)48499 (X) [00215]wherein P6 is as

defined for 131, an el ectr nvvlthd g group, an BlsOt rtbutyl,
NH2 or [Rf!& el (5}1 otitcompat 95ITemEl, & Spiopy| a@mﬂ 3oih PR the

resen t r ures
bet ween 35 fgﬂ%d Tl QUSRS (PACTIR @f*%ﬁﬁﬂfﬂ%h%n%%%ﬁe@%sh%&fégéé?% on
wi t hdr adi' ngr @) oA, wlicke deSisr mnyhmwsnmmmﬂ withy Awi tahd aptonpyufuthbiawibetjtutdue

formula H2 when Bis O-t or cou nd havi ng the
f or mul @V %FO BiftiBg R LORjRppON ,cgmgowgcl ]Iéa"l E@r‘fd‘ﬁ%&ﬁﬁr atom or

[ 00216] (g) for a conpound of For rrulca | where Al is cyclopropyl, A2 is
cyclopropyl, R9 and R areh and Wis C(=0)NH, reacting a
correspondi ng conpound haV| no oramil a (X) with about 4 equival ents of
cycl opropyl boronic acid int sence of a suitable base, a netal

es between about 100 C and 150 C,

0 wi t hdrawi ng group, if desired, and

a |l eaving group or atom or [00217 for a corrpound of For nmul a | where Al
is cyclopropyl, A2 is hydrogen, R9 ] e hyd@rogen and Wis C(=0)NH,
reacting a correspondl ng corrpoun(ﬁ‘ havji ngW he mula (XI) COOXBu WO
2009/ 158426PCT/ US2009/ 048499 21 [002&8]wi t h about 3 equival ents of

cycl opropyl boronic acid in the preseﬁélél)of a suitable base, a netal

cat al ys d a I| and at .tenmpe Sgurfesp en about. 90 C and 150 C, for
gxarrpl io Ic, h o isned 5}1% 3 g é é%tar](?ﬁ“%gtailﬁ‘ﬂpéw %igulg%% a ] f

esire I is
O-tBu or n?gup(?:iﬁﬁg %\nﬂg %cg?pgggg%ﬁg\%rngvftsﬁgdkgﬁwzp (W_Cﬁ‘? ng V\bl-heré I g{éNHZ
wher e Yréesne dfeatvamgiogrmetpl aatalyst and a dipghd; or

00212 ¢) for a compound of Formula T where L is a bond and G is Ar' or Ar,
[ ] () p

reacting a corresponding compound having the formula (IX)

R® CONH,
R10
(IX)
[00213] wherein P’ is as defined for P!, with a compound having the formula Ar'-Z° or

Ar’-Z° where Z° is a leaving atom or group, in the presence of a metal catalyst and a ligand,;
or

[00214] (f) for a compound of Formula I where A' is chloro, A” is cyclopropyl, R” and
R' are hydrogen, and W is C(=O)NH, reacting a corresponding compound having the
formula (X)



[ 00219] renpvi ng any protecting group or groups and, if desired, formng a
salt. [00220] The carboxyl protecting groups in any of the above nethods may
be any comoeniersgs26ar boxyl protecting group, for exanpl eCaasdesnussbed in

G eene & Wits, eds., "Protecting Goups in Organic Synthesis", John Wley &
Sons, Inc. Exanples of carboxyl protecting groups include (1-6C) alkyl
groups, such as nmethyl, ethyl and t-booyl. Renoval of the carboxyl
protecting group rmay be perfornmed usiqg nmet hods known in the art. For
exanpl e, al kyl protecting groupsreanrkbg renoved by hydrolysis, for exanple,
by treating the protected con’d%a W~ aemet al hydroxi de, for exanple
lithium potassiumor sodium hyddoxif@le, 1n a suitable solvent such as THF
or an al cohol (for exanple ethanB m xtures thereof Tert-butyl
protecting groups can be renoved b d hydrolysis, for exanple with TFA
or hydrogen chloride in an orgam [ 00221] Referring to process
(a), the leaving atomrepresented by, y be, for exanple, a hal ogen atom
such as a fluorine atom AIternative? may be a | eaving group such as a
triflate or tosylate. The base may be examl e, an alkali metal hydride
or carbonate, such as sodi um hydri deg soiiul carbonate or potassium
carbonate, or a tertiary amne, such as triefhylamne, or

N, N-di i sopropyl et hyl am ne. Conveni ent(>gol vents incl ude
Nnethylpaérolidinone“ or. am des, sulfoxides and nitriles, such as DMF, DMSO
or acetl8MIMi| e. wWhscindads podcitned foePpdf fsommelecteon with&pwing: sraun.eavgd? &t ur e,
such as~in.ath ge rom 150 C 2 s of formul.a (11)
are knzomﬁa%brutﬁaWeorpﬁie{ﬁfé? e’dwgg atl;or&éta?ieﬁlguvfa %ggc%f%&%%qﬁgoﬁlf oar?g({ gﬂ;rﬂl%v ative
havi ng dreventd éf 4 ktafabRHasEomBdBcatMAt20QY 1ih84 26RGkAn200 Bét0484 9D 0421 00
[00223]with Cu(l)CN in an appropriate solvent, such as N-nethyl pyrrolidone.
The reaktingriboygt E¥hifedpleived bpemayiahelthe elesiren witbdrapangioap uf desifelognd
exanpl e 3 0 . 0

For mal SRPyE e 4ian0dad Rt oA AN len bR EACERANIAL vl

havi ng doatpauh@hdlih@dihe forndiila KLY who® BASNM,{ whéelX Brbisadeg pidib @ atof; A
appropriate solvent, such as DVMF. The reaction is conveniently ?erforned at
t enper d0023 bet sk frrangsinaound ofbermawla devhgig Al 0p cxslogrepylefaiptyelapronsd, C.

[ 0022 G]I?OJBB%““ Q§e I%Idr(gé)eﬁl%ld%(ii b@OMﬁIr@L&in@% éo?re%on%ﬁ& &?nﬂ%ruﬁﬁ) %Exglgg m/e

reacting a
formula (X) with about 4 equivalents of cyclopropylboronic acid in the presence of a suitable

DNIDE

base, a metal catalyst and a ligand at temperatures between about 100 °C and 150 °C,
followed by removal of the electron withdrawing group, if desired, and coupling with a
compound having the formula H,N-L-G when B is O-tBu or coupling with a compound

having the formula X-L-G when B is NH,, where X is a leaving group or atom; or

[00217] (h) for a compound of Formula I where A' is cyclopropyl, A” is hydrogen, R’
and R' are hydrogen and W is C(=O)NH, reacting a corresponding compound having the
formula (XI)
R7a R7b R8
oP®
0O
Cl

B e

(XI)

COOtBu



correspondi ng conpound of formula (11b) wherein R8 is Hwth nethyl iodide
in the presence of a suitable base, such as an alkali netal carbonate
(e.g., sosDumEs42zenat e, potassi um carbonate or cesi um eaThsA@OOY8409 an

al kali metal hydride (e.g., sodium hydride). [00227] Conpounds of formula
(I'l'b) can be prepared by honol ogating a correspondi ng conpound havi ng
formula (1l1c) Rrb RTh (11c) [00228] ustng met hodol ogi es known in the art

[ such as via enol eth epoxi ya ohydr a, 13-unsat ur at ed
sul fone@ﬂl tene Yifft ¢ %@t%ueéiuwgf 5 of eyggmrepx oronic peidsingthg presence of a

aacet oxy,aeK1y¥ *bggé Ta%ét@ﬁ%af[alfrsq aﬁ@% g d%??en?;%%&r’%s bRivtech ObbRpesh Y aﬁ&fd}'ﬁ)t I ve

hydrolysis with tin( orid der acidic conditions. For exanple, in
one entyédiforeextampih &2 fmﬁollmded)by framoud] a@f (Hel dyctomnwbledrbw et gdumn if Besired,

trlrrethIS|I Lnitrile anda t al uc i.odi_de ei t her neat
h dindueedpiing § SOy ﬁae%%@a o @ﬁa@zﬁéiﬁﬁ 4158 B 'tBBéPEtCPBﬂ“}gs

Conven'\%ﬁ 536 ?Bﬁrﬁf E'ﬁgn(g{ %Phﬁ@t A€ ﬂtB*' 'iseNHz,“%ere X is a leaving gro .

2009/ 158426PCT/ US2009/ 048499 23 [ 00229 Corrpound of formula II%) vbﬁ)erel n

R7a anditddpardr e each Me can be prepared by cyclizing a corrpound havi ng t he
f or mul 00230]wi th 2- ro anone in the res sui t abl e base, for

n
exanpl 30%1 mi ne 'BRSENGFEH PHECIHAR REPYPLAT#E0 Pfﬁ‘é‘g iﬁalﬁeenfor@lw ni ently
pr ef or el evgle Plpee | e
B0 G Tl Rt or T TG Sy o o b e B
f or mul aofvafienti dabboxyt pripenting gﬁbuﬁ ofomekamp) asndascitlecdper Govome dk tJWutsg eds

convent,j onal de bon for n GO for e trea t he
car boxyIPF%te%{E}g(rJQ]WuPﬁl% r%aélﬂ‘? g‘gﬁ‘t W%@SI‘% %tel)éﬁ%ﬁmp eéh)fc?f“ F‘i am ne
in the SERC . C i e R

chl ori Jjé)?t%t hi O%QFISSC%IC%?? gl 6 §Ed6faq,t§r€ulﬁU§dcg?\d% @H@Q&%Iﬁdgg%g%&as es |Vﬁic?fude

am ne bhs @al;bofqzﬂr pexanpg ezroup etdyybamerfermali isopmoghddst kydvarmimehe pstr i Bome, or
excess amo able solvents inclu

[ 00232]AFTR il EBWCU{%Y% g B ﬁ?ﬁW&ﬂ?’Pﬁ(WPf’%ﬁ% f%@&éf@%%aeaﬂg}g &upl i ng
ar eaCtﬁth%ct‘égrdoYrﬂJohﬂ@ Wwith @ S8abe: ff&hloledea%rd exatneme QN RINR, epo@a@sﬁﬁi dr RBdiLAE

such as an acid chloride. [00233]1n a particular enbodinent, a conpound of
f or mul ahydroXjidepres suitdbld @Mﬂn,t swch dssTHly dr @lgeholaﬂidfozszampwlhﬂtnoamrbmxpwwpar ed
by COUpLérggf aTeCr? IgBty&j pl‘OtQC%\I/llg nggo&pgecail er?éln%vécl %)/3? )acid hydrolysis, for example with
TFA or hydrogen chloride in an organic solvent.
[00221] Referring to process (a), the leaving atom represented by Z' may be, for
example, a halogen atom such as a fluorine atom. Alternatively, Z' may be a leaving group
such as a triflate or tosylate. The base may be, for example, an alkali metal hydride or
carbonate, such as sodium hydride, sodium carbonate or potassium carbonate, or a tertiary
amine, such as triethylamine, or N,N-diisopropylethylamine. Convenient solvents include N-
methylpyrrolidinone, or amides, sulfoxides and nitriles, such as DMF, DMSO or acetonitrile.
The reaction can be performed at an elevated temperature, such as in the range of from 50 to
150 °C.
[00222] Compounds of formula (Il) are known or can be prepared by treating the

corresponding bromo derivative having formula (ITa)

OoP!

Br

(ITa)



OH I Va [00234]with a correspondi ng conmpound having the fornula Z7 CO2t Bu

[ 00235]where Z7 is a | eaving atomor group, in the presence of copper(l)

chl ori de wodo@ss426r gani ¢ base, foll owed by hydrol ysis eCTiuseooesssedto form
t he corresponding acid. WD 2009/ 158426PCT/ US2009/ 048499 24 Suitabl e

i norgani c bases include carbonates, such as cesiun1carbonate Leavi ng atons
represented by Z7 include hal ogen atog®, for exanple Br or

AIterna vely, Z7 ca l eaving group such as an_al k sulfo

aryl sullPBA” gr oupith E&E%Nalﬁp%neappéomat? ﬁ%lff%ntgﬁl&% ﬁﬁpﬁ’é@ lteo

pr ocessffeé&l)on SRRl SAUEN S AbOE | RHL efby lexa&ﬁe'%%&el d@%ﬁﬂe”

at ons or exanpl e a. ternativel can be a leaving group such
as an dKMV(S&kﬁ@mydl@]%arylsulfonyl group, for exanple atriflate group.

Exanpl f electron wthdr rou ncl ude In e odlnents wher ei n
the ol dOOFH vi réqraw%s g ban b §rf‘g>ra6—‘& X 4RI enssvisaponding

deS|reqan&1§qg/ rhing ﬁb}ro group to an am no group using any convenient
reduci ng condit (for exanple Zn and NH4C1l) followed by cleavage of the
am no group (for exanple by treathﬂg kp‘
nitrite). [00237] Referring to prrogcgss (d
represented by Z5 include F, d, ‘

am no conpound wi th isobutyl
exanples of a |l eaving atom
ternatively, Z5 can be a
Qr arylsulfonyl group, for exanple,
atriflate group. Suitable transitio jal catal ysts include palladi um
catal ysts, such as Pd(11) catalysts, exanple Pd(QAc)2 in the presence
of a suitable ligand. The |ligand can b¢ a phosphine |igand, such as PPh3.
Sui t abl e bases i nclude inorganic basesz!'for exanple al kali metal carbonates
such as potassium carbonate, sodi um ¢Hbponate or cesium carbonate.. The

reactlon S convenj.en erfaorned i.n a suitable solvent such DVE, DMA,
nﬁwﬂi-’cﬁl di oxife, k g? ff%@ﬁﬁ%w&pg? B 40, ARATARIIHE ST VEBbuTC cﬁ%@ﬁ:c. The
[00238]@5&1%5 V%&em%p r(rxﬁg’at {ehafp&a%@r%g BSREL IbRRT éﬁ@le%a;&e BMd %goe eg,n be a

hal ogen aton1 or exa Al'ternative 5 can
| eavi ndogeaumplsaci) €5 an al kyl sul fonyl or aryl sul fonyl group, for exanple,

atrifl roup.  Suitahle taI al ysts i;ncl ude pal |l adi um cat al yst s,
such ad %%?(ﬁ% ) cdtUPRRngs of frmaken @Sm%@%)l@ N e W@%@?@é{ tofctipe o
sui t abl gy} 891§ P@ohﬁ@@f‘ﬁgr&ﬁﬁ rgehg) @vh%ﬁisﬁhlsr}? vleﬂhgrﬁ&gyl iS40 iR e A}?&%n crhe

reaction | erfor e presence of” an inorgani c base
such asfan sailtdbdd bametsa¢h aaraboaihale n(a‘tadrcaebmarm €.spdodinmcaarbonsat, @otrssioesi um
car bonat in a suitable solvent uch o] yene, THE, or NWP. The
react &4@0&&@&%&%@&9@1@8} Pl &aﬂﬁa&&rdslfageémﬁ%wiadﬂ om 50- 160 C.

[ 002391 g5 11 NG ¢enPARESSES fdefnka (@ibl)aregn( B, pfitafcall iy DRSSl Liude
|norgan|c bases for exanple al kall al phospﬁ such as potassi um
phosphameeqﬁmdm@bbeqnanéhyﬁm§ﬁnmmh(ﬂ&)palIadlun1catalysts such as Pd(I11)
catal ysts, for exanple Pd(OAc)2 in the presence of a suitable ligand. The

| i gand can be a phosphine |igand, gugh.as,aricycl ohexyl phosphi ne. Exanpl es
of electron withdrawi ng groups incluffe Nf2. I n enbodi nents wherein the WO
2009/ 158426PCT/ US2009/ 048499 25 el ecproplw thdrawing group is NO2, this
group can be renoved, if desired, by ry ng the nitro group to an am no
group using any conveni ent reduci ng coRg ons (for exanple, Zn and NH4C1)
foll owed by cl eavage of the am no group (for exanple, by treating the am no
compound with isobutyl nitrite). Suitablg solvents include xylene and

tol uene. The reaction is convenientl yllperfornmed at the reflux tenperature

of the [38&28‘?’“ " using methodologies known in the art [such as via enol ethers, epoxides,
cyanohydrins, o,B-unsaturated sulfones, ketene thioacetals, glycidic esters, nitriles and o-
acetoxyacrylonitriles], to add the one carbon unit followed by reductive hydrolysis with
tin(Il)chloride under acidic conditions. For example, in one embodiment, the compound of
formula (IIc) can be treated with trimethylsilylnitrile and a catalyst such as zinc iodide or I,
cither neat or in a suitable solvent, for example dichloromethane. The reaction is

conveniently performed at ambient temperature.



[ 00240] The conpounds of Formulas (1V), (VI), (MI11), (11X, (X) and (XlI) are
al so believed to be novel and are provided as further aspects of this

i nvent i orwO[200248428l so provi ded herein is a conpound of Pgense@io/ofkaenul a | e:
R7b R80 R7a OPg ,,L..., G R10 I e [00242]or a salt thereof, wherein:
[00243]Pg is a carboxyl protecting group; [00244]Al is hydrogen, CN, O, F,
Br, Owe, (1-4C aI kyl) or cycl opropyl; 2300245] A2 is hydrogen CI, Br, F,

1-4C al | | -
E 00247?@@@3‘@ rgS@é@%% ?H%‘g@g%b o‘%’/mr’?%flﬂ?yl an% 802%8]%01] Meé:ag@ﬁd)repared

ﬁ:ﬁﬁ ﬁh?ﬁﬁ@ax th al kenyl ene, -0(1-4C alkyl)-*, -(1-4C
aI kyI) CQ& %Q g yl) - g8" é)(3 6C) cycl oal kyl ene, or het Cycl, wherei n t he

* i ndi cat es the poi nt of attachment t@ provi ded that when Wis
-NR2C(=0)- then L is not - (CH=CH)-; [0Q249]m = 0, 1 or 2; [00250]n = 0O or

1; [00251] Ra and Rb are independentd ected from hydrogen and (1-4C
al kyl); [00252] R3 is hydrogen, (1-4C ) or CH2OH, [00253] R4 is hydrogen
or nethyl; [00254]R5 is hydrogen, (1- kyl), OH, -0(1-4C alkyl) or F;
Z1
[00230] with 2-propanone in the presence of a suitable base, for example an amine

base such as pyrrolidine. The reaction is conveniently preformed at elevated temperatures,
such as between 50-100 °C, for example 80 °C.

[00231] Referring to process (b), the coupling of the compound of formula (IV) with a
compound of formula (V) may be performed using conventional amide bond formation
conditions, for example by treating the carboxylic acid with an activating agent, followed by
addition of the amine in the presence of a base. Suitable activating agents include oxalyl
chloride, thionyl chloride, EDCI, HATU, and HOBt. Suitable bases include amine bases, for
example triethylamine, diisopropylethylamine, pyridine, or excess ammonia. Suitable
solvents include DCM, DCE, THF, and DMF.

[00232] Alternatively, the amide bond formation can be performed by coupling a
reactive derivative of a carboxylic acid, for example an acid halide, such as an acid chloride.
[00233] In a particular embodiment, a compound of formula (IV) where Alis Cl, A% s
hydrogen and Z* is CO,H can be prepared by coupling a compound having the formula (IVa)

R7b RS Q
R7a
op?
o
Cl
OH
IVa
[00234] with a corresponding compound having the formula
Z7
COtBu
[00235] where Z’ is a leaving atom or group, in the presence of copper(I) chloride and

an inorganic base, followed by hydrolysis of the ester to form the corresponding acid.



WD 2009/ 158426PCT/ US2009/ 048499 26 [00255]R6 is hydrogen, F or nmethyl,

[ 00256] or R5 and R6 together with the carbon to which they are attached
form a cywbDapeswsgd2eri ng; [ 00257] het Cycl is a group havi rgTiuseoobous¥d a t N*
P [00258]where t is 1 or 2 and pis O or 1, and the * indicates the point
of attachment to G [00259]Gis Ari, Ar2, naphthyl, a benzo-fused

(5-6C) cycloal kyl ring optionally substituted with one or nore substituents
i ndependen Iy. sel ectgd fro 9 and Owve, a benzofused 5 gber.ed

het ero«'r:g;d}‘é k" noFrgnita by inelydd, s PBEForLCh r?ée‘i?éwaér?ﬁlibg?n%téi e § AWD and
N, a (3RCa¥ |Zk3f1llclﬁdenﬂa19§én' 20Rk ! ¥or SUBHhict Bt gf'jl AR @RE R ZMREE be a

substituents 1 ndependently sel ected from (1-4C)al kyl, an oxaspi r ononanyl
ri ng, deavingdgrioyp sudh0B32601kAdsulfosylpdremylsultptyl groab) fpr sxmlspzle tautri€ldtevdrodp.one or

d | kyl,
e SUBBASET AR PSR GO LS Oy B0 P AT Y
al ky1) 2halog% (agon:}i @)ﬂc &Hﬁ’ﬂlﬁ’e ?l anyl Cl zQItém;ﬁ%bQZf ' éalnl*ﬁ%ré)lc%jvﬁl%k%}ro% 51(011 dsn

Ctrifluoro alkyl, (cyc | opropyl [ 00261] Ar 2
is pher@ltylmﬂfonyl os asylhlﬂfomyutg&hpm foh eAuerle @- mﬂdte betupr IExemple-dfetléetthn
wherein Ar2 is t| onal Ia mt gst | tut ne or re substituents
i ndepen ng r@&tselacp ko) t%‘]a/i ogtrog Vﬁﬂ%ﬁ?’}’méﬁf‘?%ﬁal |y

subst i tiyhgsi W £ u@ bede RROARRL Rl ,
3 AN TR EuPbe RS ?F% ik @%@%ﬁ%‘?@’%ﬁ“@l’s?{lbst RS

one or umrgeansrwbat/ammmctlcmgd:epélmaﬂﬁblym@aip@tzaohnﬂﬂ‘ﬁﬁa(ﬁ) foloweBbyahdvige 4C

ol ko) AOZRA o 15, 8,0 TeToeted et roatyL Maving &2 mL i gen atoms

sel ect g@o33gm (1-BGe@ink¥b brocess (d), examples of a leaving atom represented by Z° include
F, Cl, Br and I. Alternatively, Z> can be a leaving group such as an alkylsulfonyl or
arylsulfonyl group, for example, a triflate group. Suitable transition metal catalysts include
palladium catalysts, such as Pd(Il) catalysts, for example Pd(OAc), in the presence of a
suitable ligand. The ligand can be a phosphine ligand, such as PPhs. Suitable bases include
inorganic bases, for example alkali metal carbonates such as potassium carbonate, sodium
carbonate or cesium carbonate.. The reaction is conveniently performed in a suitable solvent
such as DMF, DMA, DMSO, NMP or dioxane, at temperatures ranging from about 50-160
°C.
[00238] Referring to method (¢), the leaving atom represented by Z° can be a halogen
atom, for example F, Cl, Br, or 1. Alternatively, 7’ can be a leaving group such as an
alkylsulfonyl or arylsulfonyl group, for example, a triflate group. Suitable metal catalysts
include palladium catalysts, such as Pd(II) catalysts, for example Pd(OAc), in the presence of
a suitable ligand. The ligand can be a phosphine ligand, such as PPh;. The reaction is
conveniently performed in the presence of an inorganic base such as an alkali metal
carbonate (for example sodium carbonate or cesium carbonate) in a suitable solvent, such as
toluene, DMF, THF, or NMP. The reaction is conveniently performed at temperatures
ranging from 50-160 °C.
[00239] Referring to processes (f), (g) and (h), suitable bases include inorganic bases,
for example alkali metal phosphates, such as potassium phosphate. Suitable catalysts include
palladium catalysts, such as Pd(Il) catalysts, for example Pd(OAc), in the presence of a
suitable ligand. The ligand can be a phosphine ligand, such as tricyclohexylphosphine.

Examples of electron withdrawing groups include NO,. In embodiments wherein the



[ 00265] het Ar2 is a 6-nmenbered heteroaryl having 1-2 nitrogen atons and
optionally substituted with one or nore substituents independently sel ected
from (1- Mgoabéyisy42and CF3; [ 00266] R7a, W' and R8 are each/uspaepdsident |y
hydrogen or nethyl; [00267]R9 is hydrogen, nmethyl, fluoro or NO2; and

[ 00268] Rm i s hydrogen, nethyl or fluoro. WD 2009/ 158426PCT/ US2009/ 048499
27 [00269] The protecting group represefited by Pg in Fornmula | e nay be any

conveni ent carbo protecti g ou for ex | e as. described.in Geene &
Wit s, ron"w@%‘ﬁtlgr%oe &iﬁ@zi 15 raawén Eﬁ’/ﬁ? Qe d3 i by cdyeiRg dns,
I nc.  Exanpleesipofo eﬁﬁﬁrﬁ%y rolp Qb ‘gtdny%oﬂy&ﬂ&ﬁ rb@t&llﬂgjgmfcﬂ-tl(ﬁl@ (@K KanBIOYRS

such as nethyl et hyl t-buty [00270] 1t wlI~ be apprecrated that the
af f or rrmntiiN)HﬁEl) rﬁmldmmis‘e}s ckeavagcmfpthe senitdgrdupr(fiet éxampdd, baniréanhe tiedinatoe of

Formula Il e in, which_ P r bo rotec rou for e | e

(5 60) dompeun e v o Sugtay e ek GetaRago Bratn Farreitived t o
af ford 1§c&9’$ﬁféﬁﬂ§lpﬁffmﬁ%r§w& rbfluokeihFRATRAY RSOl RNM & further aspect of the
i nvention. Conpounds of Fornmula |le may al so function as prodrugs of

conpourl@824% For rﬁheaCdmpquQ?)f]Fﬁhﬂu]abl(IV), y(Vd))‘ (VéB}1, (E¥npdumads (XD @ctalss DP2
receptg% ant a %nrst be d ted b ass described in Exanple
A [00 mir% iy AR e io 3 BYeNi98ef ul i n the

treat mygpa4fy di 5%1%8?r&'ide‘3‘h%9eﬁﬂ%ras ORPb e e BEEmulLle; €xanpl e, di seases
or drsorders associated with overproduction or dysregul ati on of PGD2.

[ 00273] As used herein, the terqytrq@ﬁ'-nt i ncl udes prophyl axis as well as
treat nent of an existing congit| o | [J00274] Exanpl es of disorders or

di seases that may be treated wifh cpnpdfigds according to the invention

i ncl ude i nmunol ogi ¢ di seases. g pti conpounds of the invention may
be useful for treating inflanmato seases and di sorders. Conpounds of
the invention nmay al so be useful X
[ 00275] Exanpl es of innunologic/ﬁ seshi ncl ude allergic |nflannatory

di sease such as asthma, dermatitis,o gic rhinitis, urticaria,
anaphyl axi s, angi oedenea, aIIergies hct hypersensitivity (e.g., nickel
sensitivity), drug hypersensitivity, al | ergi ¢ conjunctivitis in
addition to inflammatory aut oi mun& di skasé¥ sUeh as hyper - eosi nophilic
syndrones, psoriasis, system c mast celgr”di sorders, chronic obstructive

pul nonary di sease, inflannatory bowel Ieli sease, and arthritis.
[00276]55££ﬁles of 1| di seases include allergic inflamuatory

di seasd ch adTasd g@@mdernatitis allergic rhinitis, seasona

al | er gi|gga43food q%i@@ghﬁgxyﬁﬁgpggﬁ fpersensitivity (e.g., ni cke
sensrtrvrty} hyper eosi nophilic syndrones and allergic conjunctivitis.

[00244] A' is hydrogen, CN, Cl, F, Br, OMe, (1-4C alkyl) or cyclopropyl;

[00245] A? is hydrogen, CI, Br, F, (1-4C alkyl) or cyclopropyl;

[00246] W is -C(=0)NR - or -NR*C(=0)-;

[00247] R' and R” are cach hydrogen or methyl;

[00248] L is a bond, (CR'R"),-(CR*R"),-(CR’R®)-*, (2-4C)alkenylene, -O(1-4C

alkyl)-*, -(1-4C alkyl)-O-*, -(1-4C alkyl)-S-*, (3-6C)cycloalkylene, or hetCyc', wherein the
* indicates the point of attachment to G, provided that when W is -NR*C(=0)- then L is not -

(CH=CH)-;

[00249] m=0,1or2;

[00250] n=0or1;

[00251] R* and R" are independently selected from hydrogen and (1-4C alkyl);
[00252] R’ is hydrogen, (1-4C alkyl) or CH,0H;

[00253] R*is hydrogen or methyl;

[00254] R’ is hydrogen, (1-4C alkyl), OH, -O(1-4C alkyl) or F;



[ 00277] Furt her exanples of allergic inflamatory di seases include asthnma
(including mld-to-noderate asthma, severe asthma, refractory asthng,

st er oi d- re@ei2eeass42ast hma, steroid- WO 2009/ 158426PCT/ USZ0QSL@984€199 28
insensitive asthma, and exercise-induced asthma), allergies such as severe
al I ergy/ anaphyl axis, food allergies, plant allergies, drug allergies, |atex
allergy, allergic reactions to veneno@é stings, seasonal allergic rhinitis,
and perrennial allergic rhinitis, chronic rhinosinusitis, cystic fibrosis,
eosi nodﬂ&?ﬁsé di sé%§égy‘grﬁaelaiFs%rfﬁFéP%l’ (i ncl udi ng eosi nophilic

gastroqghsg ti s, Fo QRcP'W'ﬂogetﬁéP i %E'c%rboﬂcfét@hﬁﬁsﬂlgf?% Iafft hRAFHARTY 2.
chroni ¢ eosinophilic pneunonrfa, pul nonary eosinophilia (Loeffler's

D seaseyclopapyhopdsi | | a- nyal gi a syndrone, Chrug-Strauss syndrone,
eosinophilic fasciitis, famlial eosinophilic cellulitis, cutaneous

eosi nogfP$37, noﬂléF(IF}é;régﬁ L SHOHP ArYing th fgﬁm‘élési nophi lia syndronme, fanilial

eosi nophilia, and drug reaction wcth,egsinophilia and system c synptons),
hyper 1gE syndronme, allergic dis f tshe gastrointestinal tract, celiac
sprue, gluten enteropathy, gluten i rahce, acute hypersensitivy
reaction, and del ayed hypersensitiv( reaction. [00278] Furt her exanples of
allergic inflammatory di seases include severe allergy/anaphyl axi s,

eosi nogdb0248¢ gastwiaeat &ri bt 3 andpsd oph| drdcthe3dpdiagid the ,poit o€ bRachaichnt,
refractory asthma, steroid-resistance asthma, allergic diseases of the
gastroi®testinal tract, celiac sprue, gluten enteropathy, gl uten

ol te ar : Crivit
react ARV Pd0o7o Rl RForst - et & SehAPn AT SENMERUMORBEOIN, 2,
conpoundsstiviitell With érev@hére Bubdtichanckeintd efcndenrBt @ie¢tdddiveh (diasé DS, ashembo-as

Crohn's_di sease, ulcerative colitis, ileitis and enteritis, vasculitis,
Behcet ' fgsehdfimpmbergshpteragycdic sing haximg dnsraeteroptomes indensadently selecigd from O

dermatitiiSy € hear ' h ie u : ose
dor 1 ved™Py D bmme oA ke oy BARRYS, Ak S ol S ERine
and ot Hadepeadaslytsalected fianedu4C pidyheinaghgsronanthyt tihgneedbstyllupus
erythematosus, respiratory allergic diseases such as persensitivity |ung

di seasd8026M oni cAobdt r RV ORSIONABN apupsaiuida st nang HY IMEE, SHPRtGISHfune

di seas fel 11 i el ydi i dnan I addiC temc
upas. aRHERBICRELR okl . O B €L TRACIITEOR, CORRSCRRSY), M e 85

scl er 0sS€F;,Gyalopsopytli-€EBNIE] -3G| abkyey, 1 | -On@pIC iffubmatkyd, Ohel -3¢ jdeflucgoakyl —O-
rejectioq¥§includigﬁ allo%raft rejection and graft-v-host disease), e.g.,
skin griaf )F@}U@é‘?ﬁl , “ Ul %D’Ccl)‘?ﬁj‘awll’ la%éi‘bf‘g?ﬂlk}fné(};ect i on, bone nmarrow
Lranspliggier el SCLAL HENAr whfcAT Sl QvaRGNLAkiH 80T 48T SHER, 35, A6 HipaRear
failure, ygoten5|on, ypertensi on, angi na pectoris, nyocardial infarction,
car di onylapeihhds’ is apgesdliy Birtheasubstiaittdiméth adcher oned sulpsitentsciadepeadynthr t ery
di sease, restenosis, thronbosis and vascul ar stenosis, cerebrovascul ar

di sor defisceddiwml, ¢handdeis ¢ brain injury, stroke, ischenic reperfusion
injury neury, . . b ski st at C I3 t erus,
ovary PO L VSR F PRGNS, SHiohal RGeSy BECRH orgy Subihupntt

gast r oiind@shdenlly sticaet fioen B, Cl, Bs apdh@gds alkst)onach, WO

2009/ 158426PCT/ US2Q09/ 048499 29-pancreas%, brain, thyroid, blood and

| ynphat P26} st em A% i By ojlicgy! cyiivaally vanbsiivitsde Witk ete ndnYsr SHPYGES

geni tal; HYSnFPNEl BL 9NE(1SuEn .erectile dysfunction,
gastrof%@%%?§%£$%g¥§%§§§rs Q%&E a§§%a¥§ryﬁfg, ul cers, nausea, pancreatitis
and vori0e26dy; neurceA0gs aad-mdindored dfesorosyichavasy AN2zhiebgar dtendiandapeionalyeep

di sorders such as i nsomi a, narcol epsy, sleep apn syndr o nd Pi ckwi ck
Syndr orﬁégs%‘é‘ieﬁ wi |oT gioge pefspiientsg ear:n@in% ﬁ%i‘é‘?tg‘? §eaﬁafgc glfiaﬁ'cona,

i nfecti I seasgsa 2\k L. bfl i Chy o Viit ckehhptibigect i ons
such agﬂgg% is, ?% ”én%a?%g%,%gﬁﬁgﬁ?%%?ynaggﬁgcoﬁgégggb%? gnghg#f?ﬁigﬁedia.
[ 00280]shtstittiicd math chice ases sudrstitdics itkEpsndunilg keloetyd Bemt (1edd eldtyWahth CEFenpounds
of this invention 4nclude inflammtory bo i seases such as |gA

defi ci dAB3601; nf | Moﬁﬁ Be g’ Blep n&"%ﬁ?m%%ﬁmﬁean a, acute

urti cary ebor rvei LS, d titis, penphigus, and
exfoliJt?ygﬁderné?ﬁ%?ggﬁgggkﬁ%%ﬁéﬁﬁgyFﬁ§gph§%??is herpetiform s,
trichirfoe2as] vi saef & hydasgea, methybomsorot ri churi asi s, ascari asis,
strongyl oi di asi s, hookworm i nfection, clonorchiasis, pragonimasis,
fascioliasis, cysticerosis, echinococcosis, filariasis, schistocom asis,
brucell osis, cat scratch fever, infectious |ynphocytosis, acute

cocci di odonycosi s, infectious nononucl eosis, nycobacterial disease, scarlet
fever, tubercul osis, and cutaneous |upus erythematosus, respiratory
all'ergic diseases such as hypersensitivity lung diseases, allergic

o o . o M




medi cal conditions in a manmal involving the Th2 T cell via production of
IL-4, IL-5 and/or |L-13 conprising adm nistering to said manmal one or nore
conmpoundswof2o®arssazba | or a pharnmaceutical ly accept abl e PsaluS2am/0ps409r ug
thereof in an anount effective to treat or prevent said disorder.

[ 00284] Anot her aspect of this invention provides a nethod of treating

di seases or nedical conditions in a mammal involving the activation and
trafficki of granul ocytes (mast cell, eaosinophil, neutrophil, basophil,
etc.) dghg&] sing ﬂk?rﬁrﬂ‘ieétﬂ%& £H9YP fepresenigd halririain ulfrleri‘ﬁ%g% BRpERIYgRICRY

For mul g,y Q41 Brhlidih | BRlkkImAE cRPIRBkIRgSAl & QNI dNORGL iy an
amount ef foegt ?'(/e togfgr?@;ﬁ[, or epre@ent sa?ltltl gi sorrere.%fOOZS’ST‘lsﬁe pﬂr%s@

" ef f ect@Groepam OngdnicrBambesasy, dotoumfiloyf &cSmppled Eiwabplesbe parbobgil nirsteetired t 0 a
manmal in nee f such treatment, is sufficient to (i) treat or prevent a
parti CLﬂravadpgaif‘s@; it EFBRY. SBih ¢ et mda%@a§lby PGD2, (ii)

att enughfa7odmel i af 3 bOLpsikbliTlcdahs: HACaBSm¥RF:iEnY PIOLAEs 0n LBRpAR ticul ar
di seasg, coozdition, 1or di Iélgtlredlere, or (1 i?) pre\}ent gﬂr?) %g?sayl%he gnset of one
or nor dosyatphorfmnohtdrinedip@r dfi lwhnata B wealsieh Pgandidartmixy] protattisgrdep (for

descri bed herei 00286] The anpunt, Qf a.conpound of Farnmula | that wll
corr esﬁéﬁ@pﬁﬁs@ﬁ&a Suflotine i o %%}33, ﬁaﬁbﬁ}ér%n& BEONPASERVSd &3H0de t he
parti culoaf EHWPMQESF33§ Ofhb sa Rl LS FRAETddb¥er bIGhd kY,
(e.0., \R/eipght of the manmal uélHl’)l negd ofS treat nent, buS ccan nevert ell ess be
r out i nedlomptemds of Pedhuby leanay slko filreton as prodrugs bf c¢rOp@Bd} ASFarseda her ei n, t he
term"” " refers to a rm bl ooded animal that has or is at risk of
devel oﬁﬁﬂ% di seitseetibivce! ot CREPRIHISARAS! | IBHZ§?C°@_£&Y aERBESY MYt t o,
gui nea RidSistrf0I6y tiedkSry dedlribed T EfamPRIEt €rs, and primates, including
humans. [ 00288] Thi s mvgntl on also provides conpounds of Formula | for use
i n the [00ZA] nent GimpEDAs meldtlataed aotagoibts cofs DPR 04288k At iadidic t trewtatntaspect
of the j.nventiop is the use of coppound of Formula | ip the preparation
of a melRESIBRCTY s DX BP2a trepmplre dispisst Héﬁfsoaférsp%%\)/@ﬁﬁﬁ SHtpap-
medi at gd, |ctibR 8BS dvEM iR ofPepounds which are antagoni sts of DP2 are
usef ul iﬁﬁ?ﬁ%{lctlreat n%n%guof dioseasezé and di sorders nedi ated by netabolites
of PGDJ062it8] ot herApused thaglim i tesm (rathenhaicludeopropbylexidiangchas abathichesf) t hat
may be acting via,the DP2 receptor. [00290] Conpounds of the present

i nvent i BFXSHRE6EXY i n conbination with one or nore additional drugs that
wor K byghpey same @lngdi bf of RieriRENGURR Aatdbhy A wEXRIML RS d

2000/ 15005 EbeT/ UICEE) Gagl Shoidery o 'R an?]itla-i n%%’armatory Conpcg\l?ﬁggl,l °

st er oi dscdrding. to diexanetioasoclede comunslope dischséd. uln eddiooe) goniyfedhds of ¢heg. |

i buprof.en, indonethacin, and ketoprofen), anti-hisfamnes, and

ant i - | dBRBHIPP & eyl fordrasge &}ffzﬁ)ﬂ?at?%@b%ﬁécﬂ?ﬂ&&%? ot Comeeyisehiticon nay
be adm;p| &kish @thyRXs AW use RGN GRhg [IOMhSprgitd: . by dermal application (i.e.,
topi cal application to the skin), transgermal ly, or into the

gast r oi[A0ZEH i nal Exaagpies(cd.igmunebigal diyeases ioclati¢ yljergicosdgmmatogsdiseass sudhat ur e
or vascul ature. [00292] Conpounds nmay be adm pistered jn any caonveni ent

adni ni 64 ed?igr%@éll@?g@&bl@%emi{m aphy w@%s)édéaﬁgu%k@ggle% SPOEfons,
di sper §{,8BSensHAaRERY. MSkel %é’ﬂsﬂ%ﬁy),scﬁﬁgﬁ?per%ﬁ@ﬁ‘%ﬁ%t A AR rgifbSjun&IMiS{oNSs.,
and drug delivery devices such as patchées, etc. Such conpositions may

cont ai nddsimponént sinflenendryonalitoimmphar ndiseasts caduchr epar dtyipensosimopdilic
diluents, ,carriers, .pH nodi.fiers, eteners, bul king.agents, and. further
act | ve SYBERISS: NSPIAr et GPig madnfsil SEPLE o bR RRYTHERYC PHIS8RE B ons

Wi |1 benfikfhlody BOWell discdsS QhdhiipRiOr suspension form suitable for injection
or infusion. Such conpositions forma further aspect of the invention.

[ 00293][8027%] di ng Exanmit bt imaspaogic dib@sey asbrie allevgntinBempeovy desases,

phar maceut i cal , conposi tj on, . whi ch conprjses a conpound_.of Fornmula | or a
bhar macuth FEA NG ateRdsBTiEan fcteranburs, Suontrin n&red HEBEFe COMiChne
embodi BREscAMEyiBNFE FRC AHkEL &len GRS Eyp%flebﬁ‘r‘déﬂﬂ?cs hrofREPAMAd affrgfcor mul a
| together with a pharmaceutically "acceptabl e diluenf or carrier.

[ 00294]cdoportyitip t 0 anot her aspect, the present invention provides a
Corrpour‘tﬂoﬁ 71 Further examples of allergic inflammatory diseases include asthma (including

mild-to-moderate asthma, severe asthma, refractory asthma, steroid-resistant asthma, steroid-



formula (1) or a pharmaceutically acceptable salt thereof, for use in
treating an i munol ogi c di sorder. [00295] According to a further aspect, the
present iwWoeneywiBs42pr ovi des the use of a conpound of For RUTAISR00O048499
pharmaceutically acceptable salt thereof, in the manufacture of a

medi canment to treat an inmunol ogi c disorder, as defined herei nabove.

[ 00296] The fol |l ow ng exarrpl es illustrage the invention. In the exanples

descri hed bel ow, unl ess herw se .i ndi ed all eratur are set forth
in degrBY¥ESIEXF s 3 MeRe afiht SXGRE-TRIHCE as%@@%mﬁ@%@cﬁa@ suidpl PR such

as Al dr a t I d
it homdllf%{?yﬁi‘ﬁ?ﬁﬁ%lls GO5P AM¥rgidsanfian ﬁ[@r%@@ 4Rk MBybit dggx_and maﬁergur an

purificati on unl'ess ot herw se | ndi Cat’ed. Tetr
(THF) , rdactichertonmembanes (SCHACIRasomelt hi¢rgive riohitior anké)pert'emhlaﬂe lakbe;rga:ndnnhltlsx ane
wer e purchased.from Al drich |@§Sure seal bott .es and g S ce ved. WO
e

2009/ 158EIBPCTINISIHFGF 0 FENGY HIOIH0 SIS dipsepTnand eflisp ’Esh Bléugwgwere
done genemaphikc tgagﬁaen@mﬁ@s&&sinwﬁhmeeegwagltgf adtitd BRGRIPLATc HARBLS cmom a

drying tube (unl"ess ot herw se Stated) 1 n anhydrous solvents, and t
react i @esinbplsks pnewreoniyppdalohyryf ¢asireghiliat (h.ociilsbe Disept)a e‘bsomonhhim rnyalgla

i ntroduction of ,substrates and rea ents. .vi e.. d ass oven

i o Mo s g, 1 linmmhgpfa o A IR S T
CD30D Sc%'téﬂ‘éb@snsec(s'i%gﬂfaednbﬁhlfépgﬂ, rHitRg évﬁhr ae@%ta ifih ! %gl‘i‘dr(nqleoofa@lﬂﬁll or
resi dual sol vent 25 ppm CD30OD: 3.31 as t reference

st andara@sm\mlaha,pemk drug trepdtiooi Wutbsetmrmphépoamcbdysttm@ spmpowshghyper IgE
abbrevi at i, ons ape us d et

(ol 1 po P, Al FinduT B equblimruteb a0 blint shrbbabhfimmriopaty:

tripl et%ﬂten {A8IRAnBY 660 %&%&suw?«%ea&lbﬂ efhd &la@ea apRri@ditivity Haictén. ( Hz)

[ 00299] Separation of racémc mxfures to isolate enanti omers was perforned

as desdPOBEd bel dwriar ae@tﬂnMCEf_Oal@Igllel coflemmatoghi rdedeastechindhidyi sweranest
Chest er in which the ankl n osition,i,s ce

, ul.
e st St oo B ek e RTRE o r RN SRR Coariee PPty was

det er mpggS/ mnﬁa , Qelt BR-RAN A 60 AMmE O b 1WeFBic( diShsEAbf TIRCHRALAGIERal YS!
Chester, PA), ch is a quinidine (JD) based col utm. [00300] Parti cul ar

conpoumgha@fsptq@e glytor rﬂnﬁqmpatlm;l gldten intolerance, acute hypersensitivy reaction, and

[09301]£1a§%8ﬂyperse(n U%y chl, 1&(l)phenyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
aci

[ 00302][6o1 7 (4- chA fieee akk4RE BAIRYIALRNGKIEK Wy e Gdeara it nyduabs ormik 4-

carboxyllc aci d;
[00303]1HV6(n410(14n@h41¢)mﬁbmna}tbwabmﬂnwe)amsemhw)s Groby'a ridscase -ulig anastvisydaditis.oman- 4
carbo

E00304] t@%‘ﬁe‘?ef(‘t S (ESRHise BBFOPRERYPES: BEYIS) PHe RERTYEHIS AR 8T boxy |

i € aci diych as dermatitis, eczema, urticaria, viral cutaneous pathologies such as those derived from

[ 00305] 6- Cyano- 7- (4 (p henet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d;
human paplllornavn'us HIV or RLV infection, bacterial, fungal and other parasital cutancous
pathologies, and cutancous lupus erythematosus, respiratory allergic diseases such as
persensitivity lung diseases, chronic obstructive pulmonary disease and the like, autoimmune
disecases, such as arthritis (including rheumatoid and psoriatic), systemic lupus
erythematosus, type I diabetes, myasthenia gravis, multiple sclerosis, Graves' disecase,
glomerulonephritis and the like, graft rejection (including allograft rejection and graft-v-host
disease), e.g., skin graft rejection, solid organ transplant rejection, bone marrow transplant
rejection, fever, cardiovascular disorders such as acute heart failure, hypotension,
hypertension, angina pectoris, myocardial infarction, cardiomyopathy, congestive heart
failure, atherosclerosis, coronary artery disease, restenosis, thrombosis and vascular stenosis,
cerebrovascular disorders such as traumatic brain injury, stroke, ischemic reperfusion injury
and aneurysm, cancers of the breast, skin, prostate, cervix, uterus, ovary, testes, bladder,

lung, liver, larynx, oral cavity, colon and gastrointestinal tract (e.g., esophagus, stomach,



[ 00306] 6- Cyano-7-(4-(2,3 -di hydro-1H i nden-2-yl carb

anoyl ) phenoxy) chr oman- 4- carboxylic acid;

[ 00307] 7-W0-20eb/138420r obenzyl oxycar banoyl ) phenoxy) - 6- cyan@echruseenmA484ear boxyl i
c acid;

[ 00308] 6- Q/ano 7-(4-(3,4-dichl orophenyl car banoyl ) phenoxy) chr oman- 4- car boxyl
I c acid;

Eg?ggglg%pgrg%% lefaln hyrélﬁ ‘t():lro”o OcP yer'\r?p at1 lsy(lzs?ern? afrrtl))rgs]i)s conrrlléc;[tlrv(englrs]seuréocf( g/eagehgn%nan 4
I[ 202 i—?]sgrcgmogfs g&llt@f%t((f&@?ﬁd@lﬁ@@@dﬁ%ﬁt%k %ﬁ‘&pé’sn&&t}lg G?ﬁﬁﬁéﬁo‘ﬁh g%ﬂltéjs'tﬁé‘ir boxyl
[ 00311]disoBidre sweh/ay gas(raisc hicorsophsngtfapteatitoanslyvorphegoxyyahgioatadisetdear boxy|
ic acid;

[ 003121 ¥R R o BhoImeR's (Pisrarfer HSAPC ARGy FYBnEh RGTEHy JRERIPSEab BB PR aci d;
[ 00313] G GRKAR R Pikidvick SHRGOHD BN CALIRALIRYL:L RRENP XYM OHRA-A - SRkBRXY | i C

?SIOB 14]isfectivwor (hlsé‘a-sésal Vi (iBfectidnsr swhenyH)\buind bantéraatopdey pdrenoxh ) ashsepsmn- 4-
car boxyl hc acj.d

[ 003151 BIUAM8HYL: Flushing.nasylconesstigpadipmedidcar banoyl ) phenoxy) chr oman- 4-
car boxyppgsegci d; ARKABHEI GALafs 6#51@61‘&6175 v(flﬁcl( ﬂlagl%ecif&hféﬁ%h%ﬁfﬁﬁdﬁﬂﬁs Sf this

enyl carbanoyl )phenoxy)chr oman- 4- car boxylic acid
[ 00317]i6vantibor melid¢ 4infldmp2tatil bowghdisgdsphtugh o bedroddficpnenoxyflackmaosn- 4-

car boxyciermatosesdsuch as chronic urticaria, acute urticaria, seborrheic dermatitis, contact dermatitis,
pemphigus, and exfoliative dermatitis (etythroderma), dermatitis herpetiformis, trichinosis,
visceral larva migraines, trichuriasis, ascariasis, strongyloidiasis, hookworm infection,
clonorchiasis, pragonimiasis, fascioliasis, cysticerosis, echinococcosis, filariasis,
schistocomiasis, brucellosis, cat scratch fever, infectious lymphocytosis, acute
coccidiodomycosis, infectious mononucleosis, mycobacterial disease, scarlet fever,
tuberculosis, and cutancous lupus erythematosus, respiratory allergic diseases such as
hypersensitivity lung diseases, allergic broncopulmonary aspergillosis, tropical pulmonary
cosinophilia, and the like, autoimmune diseases such as mastocytosis, leukocytoclastic
vasculitis, urticarial vasculitis, basophilic leukocytosis, adrenal hypofunction and the like,
cardiovascular disorders such as Coombs'-positive hemolytic anemias, Hashimoto's
thyroiditis, Goodpasture's syndrome, serum sickness, polyarteritis nodosa, Dressler's
syndrome, Wiskott-Aldrich syndrome, scleroderma, cirrhosis, and sarcoidosis, and ocular
disorders such as vernal keratoconjunctivitis, atopic keartoconjunctivitis, giant papullary
conjunctvitis.
[00281] Accordingly, another aspect of this invention provides a method of treating
diseases or medical conditions in a mammal mediated by PGD2, comprising administering to
said mammal one or more compounds of Formula I or a pharmaceutically acceptable salt or
prodrug thereof in an amount effective to treat or prevent said disorder.
[00282] Another aspect of this invention provides a method of treating diseases or
medical conditions in a mammal mediated by the DP2 receptor comprising administering to
said mammal one or more compounds of Formula I or a pharmaceutically acceptable salt or

prodrug thereof in an amount effective to treat or prevent said disorder.



[00318] (Z2)-6-chl oro-7-(4-(4-(2,4-dichl orophenyl) but - 3-enyl car banoyl ) phenoxy
) chroman-4-carboxylic acid;

[ 00319] 6-wbl20090584264- ( 4- ( 2, 4- di chl or ophenyl ) but yl car bampgr)ysh@oxsspehr oman-
4- carboxylic acid;

[ 00320] 6- chl or o- 7- (4- ( 2- met hyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl
I c acid; 30

Eg?ggi{[spgy glrg Algodfhe(rzasgeéjtl 0 &?sy{n%relgt?oelz{[ B%lvﬁf‘er baannlgﬁllo)dpohfet?ga)‘gl%ggc 1£e%ge%nor4

[ 0032 2]I§e(ﬁgﬁl Qb Rditiohsdin (AmARmaY1 nggﬁiﬂf‘gt ¥ hearPaipyh }3%@9&‘1}’ dEML 2ygns P& boxyl

ic acid
[00323HIrKﬁmﬁﬂmmnqnnhhﬁmeﬂhghoaahammyhmpbmmomytw@e@hmnmdsbfﬁnﬁmﬂdJaamboxyl
c acid;

[ 00324]RE2EAIGSHECaHy (a5eqPAabls Bl RIpYUB HasTeR T 128 AFIPRRBSATGHNE R XA R PETYSAL 4-

car boxyd

[00325]%k&%$ﬁr0 7-(4-(2-cycl opropyl et hyl car banoyl ) phenoxy) chr oman- 4- car boxy
lic aci[@0284\0 2000dthE4RAGERETIUSRODOLOABA PR VBIs a method of treatlng discases or

L,gg?’i(s] 0 %léor (I‘?lfilz;loé%l éZ %Irn_n?arlllncl)\rio \tf)ljng htﬁe ya]étléat oln) a?rgcp Yraffackmg )agungpyc‘gesy )chro

[ 00327] agmémr %o;méﬁnl Fe G0 bZsoFRILNYL PRERGEEML CARRATRYL) RO SN RRRCMEN- 4

- carboxylic acid
[00328kﬂw(dpﬁMH$cmmpeﬂKbhﬁmephémdt@yhqﬂmhnmﬂym¢mbanmmyﬁwesmhl@wpmhnqnan 4-

thereof in an amount effective to treat or prevent said disorder.

[00285] The phrase "effective amount” means an amount of compound that, when
administered to a mammal in need of such treatment, is sufficient to (i) treat or prevent a
particular disease, condition, or disorder mediated by PGD2, (ii) attenuate, ameliorate, or
eliminate one or more symptoms of the particular disease, condition, or disorder, or (iii)
prevent or delay the onset of one or more symptoms of the particular disease, condition, or
disorder described herein.

[00286] The amount of a compound of Formula I that will correspond to such an
amount will vary depending upon factors such as the particular compound, disease condition
and its severity, the identity (e.g., weight) of the mammal in need of treatment, but can
nevertheless be routinely determined by one skilled in the art.

[00287] As used herein, the term "mammal" refers to a warm-blooded animal that has
or is at risk of developing a disease described herein and includes, but is not limited to,
guinea pigs, dogs, cats, rats, mice, hamsters, and primates, including humans.

[00288] This invention also provides compounds of Formula I for use in the treatment
of PGD2-mediated conditions.

[00289] An additional aspect of the invention is the use of a compound of Formula I in
the preparation of a medicament for therapy, such as for the treatment or prevention PGD2-
mediated conditions. Further, compounds which are antagonists of DP2 are useful in the
treatment of disecases and disorders mediated by metabolites of PGD2 and other
prostaglandins (and their corresponding metabolites) that may be acting via the DP2 receptor.
[00290] Compounds of the present invention can be used in combination with one or

more additional drugs that work by the same or a different mechanism of action. Examples



car boxylic acid;

[ 00329] 6-chl oro-7-(4-(2-(2', 3-di chl or obi phenyl-4-yl)ethyl car banoyl ) phenoxy)

chr oman- woandyasgd2ec aci d; PCT/US2009/048499

[ 00330] 6- chl oro-7- (4- (2-chl or o- 4- cycl opr opyl phenet hyl car banoyl ) phenoxy) chro

man- 4-carboxylic acid;

[ 00331] 6-chl oro-7-(4-(2-(3-chl orobi phenyl-4-yl)ethyl car banoyl ) phenoxy) chrom

an- 4- carngylic
= (

. acid; ) )
[ 00332]iH<lp %tbﬁn@%%@m SPBBABHMISE nFeiishARsy| FPFERUEN3PPIS- CATLEPRT h#han- 4-

car bOXYﬂdtha&%ﬂ 'NSAID &e. . ibugrofen, indomg¢thacin, and keto mfen?i anti-histamines, and
[ 00333] 6-chloro-7-(4-( -%2', -di ¢hl or obi phény1-2-yl) et iyl car banoyl) phenoxy)

¢ hr omarendi-leardtioonek (€ g.aBingplair®).

4] 6-chl or 0- 7= ( 4- (4- - 2-
[ 00334) BaBCT 0- e (A TR Or RSS! 2By RYARASREL LY L DRI B SBY) ePr o

[ 00335] 75 ( By (e OppricaBat fexyohenehbut a0 mY kkiph eR¥drmbing hbofes oman- 4

- carboxyl it acid;
[ 00336]gstrdhihEstiral trhd-(€4- cytllypr opll), rose tiingsyphsmdtting loc arssabayt) phenoxy)

chroman- 4- carboxyli c aci.d; 0337].6-chl oro-7-(4-(2, 4-di chl oro- G-
et hoxi}B%ﬁfﬁt hyl zé%%ﬂmw W&ﬁ)ﬁ&éﬂﬂ&lﬁﬁemﬁﬁ&ye&w@w pAMygYstEive Torm, c.g.
[ 00338] 80 nfagl@fs,c oW s - dasifids, CIIQIARN ANPERINS A LRGRYbAL NSRPRY ) phfyQman- 4-

carboxyl1c acid;
[ 00339]shppebitodes htady, ophelnieny hiwhrdoegolpliyphedoxges - 8i1cB- @i pyichoprapy| Simhonan- 4
- carboxylic. acid,

[ 00340]BTROFHRS Py GHAN 2qDRONSIL_SHNXERtSNAk fle RBRIRACEHIB L RESPRTAIRBH0%S) chr om

an- diluents, carriers, pH modifiers, sweeteners, bulking agents, and further active agents. If
parenteral administration is desired, the compositions will be sterile and in a solution or
suspension form suitable for injection or infusion. Such compositions form a further aspect
of the invention.
[00293] According to another aspect, the present invention provides a pharmaceutical
composition, which comprises a compound of Formula I or a pharmaceutically acceptable
salt thereof, as defined hereinabove. In one embodiment, the pharmaceutical composition
includes the compound of Formula I together with a pharmaceutically acceptable diluent or
carrier.
[00294] According to another aspect, the present invention provides a compound of
formula (I) or a pharmaceutically acceptable salt thereof, for use in treating an immunologic
disorder.
[00295] According to a further aspect, the present invention provides the use of a
compound of Formula I or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament to treat an immunologic disorder, as defined hereinabove.
[00296] The following examples illustrate the invention. In the examples described
below, unless otherwise indicated all temperatures are set forth in degrees Celsius. Reagents
were purchased from commercial suppliers such as Aldrich Chemical Company, Lancaster,
TCI or Maybridge, and were used without further purification unless otherwise indicated.
Tetrahydrofuran (THF), dichloromethane (CH,Cl,, methylene chloride), toluene, and dioxane

were purchased from Aldrich in Sure seal bottles and used as received.



4- car boxylic acid;

[ 00341] 7- (4- (4- chl orophenet hyl car banoyl ) phenoxy) - 6- cycl opr opyl chr oman- 4-
car boxyl iwO2009i584285 PCT/US2009/048499

[ 00342] 6- cycl opropyl-7-(4-(2, 4-di chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4
- carboxylic acid;

[ 00343] 6- chl or o- 8-cycl opropyl-7-(4-(233-di chl orophenet hyl car banoyl ) phenoxy)
chroman- 4- car boxyl i c acj d; ..
[ 00344]189¥74no- 7-{he-reactiony serdel PERVHESTREORS BYISHENSHIT & RPBAVORISIWHeRMoxy)
chr omanyds A ROXYdd 6 @fth 9 drying tube (unless otherwise stated) in anhyd Ivents, and
[00345]é-%§§n0-7g(4-(1,2,3?X@§e?f%%?é?%?sgaﬁ?%gﬁfng%1??35F%gﬁ89f?shghoxy)
chr onarthé reatidoxipskiscwarcitgipically fitted with rubber septa for the introduction of substrates
L0 et Sl el S LSRN SO LA ARIPH P nenoxy) chr oman- 4-

[ 003471 Goddhy ( (2- PRANMRCHRLERRARY b EARAPY DB RBLITS 464 ABAS Frefisrtidngdr o- 2H

- chronmene- 4- carboxyl i c "aci d;

[ 00348]ppn()4 ufi( 3 -téfedrnakylpitree OO0 Proma)y bamsydupp bament (CIB-leyadd -ppnd -CD1Mdr o- 2H-
chronmeng; 4- car boxyl i ¢ _aci d; e e :
[00340] 72 { BIPY 45 UBTIPEnEt U c rlisanrsyk FRHERSS §e coraitds he. et Ry dto- 21
chr oneng s CRALROXM hed 8¢ (Gnglet), d (doublet), t (triplet), m (multiplet), br (broadened), dd
[00350]7-(4-44-(Tr|fluoroné%hyl)phenethyl) ar banoyl ) phenhoxy) - 6- cyano- 3, 4-
di hydr ddaublethofatvehkets)- daidbaXdyt ofcriatitsd; Coupling constants, when given, are reported
[00351hgiﬂﬁégﬁ%5(4-Chlorophenyl)cyclopropyl)carbanDyI)phenoxy)-6-cyano-3,4-

[00299] Separation of racemic mixtures to isolate enantiomers was performed as
described below on a CHIRALCEL® OJ-H column (Chiral Technologies, West Chester,
PA), in which the packing composition is cellulose tris(4-methylbenzoate) coated on 5 uM

silica gel. Enantiomeric purity was determined using a CHIRALPAK® QD-AX column
((Chiral Technologies, West Chester, PA), which is a quinidine (QD) based column.

[00300] Particular compounds of the invention include:

[00301] 6-Cyano-7-(4-(4-chlorophenylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00302] 7-(4-(4-chlorophenylcarbamoyl)phenoxy)-6-cyano-4-methylchroman-4-
carboxylic acid;

[00303] 7-(4-(4-Chlorophenylcarbamoyl)phenoxy)-6-cyano-2,2-dimethylchroman-4-
carboxylic acid;

[00304] 6-Cyano-7-(4-(2,4-dichlorophenylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00305] 6-Cyano-7-(4-(phenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid;
[00306] 6-Cyano-7-(4-(2,3-dihydro-1H-inden-2-ylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00307] 7-(4-(4-Chlorobenzyloxycarbamoyl)phenoxy)-6-cyanochroman-4-carboxylic
acid;

[00308] 6-Cyano-7-(4-(3,4-dichlorophenylcarbamoyl)phenoxy)chroman-4-carboxylic

acid;



di hydr o- 2H chr onene- 4- car boxyl i ¢ aci d;

[ 00352] 7- (4- (chr oman- 3-yl car banoyl ) phenoxy) - 6- cyanochr oman- 4- car boxyl i ¢
aci d [ 003808]26090¢8426- 7- ( 4- ( 6- met hoxy- 1, 2, 3, 4-t et r ahydr onzphtusadoe 48399
yl car banmoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d;

[ 00354] 6- Cyano- 7- (4- (napht hal en- 1-yl net hyl car banoyl ) phenoxy) chr oman- 4-
car boxylic acid; 33

00355] 6- -7-(4-(2- -1- -4-
E:ar bothP@/ﬁQ iod' 6(-éhl(0%0-(7p(?fp(2:[cﬂf‘olrgprheljiet%;l)cgﬁag%logl -r2t-)1?ig2%)lllle)n%2§)rc]: éﬁa%ﬂ-onan 4
[00356Lgﬂgxgﬂgaga(4-(2-(naphthaIen-2-y|)ethy|carbanDyI)phenoxy)chronan-4-
carboxylic acid; ’

[ 00357][003UY ( 4- t er-ChBud-yH pHénbidnypheacthgicanphnphbpleeny Xy ohioyan gk barbosgiic4 -
carboxylic acid; WO 2009/ 158426PCT/ US2009/ 048499 36
[00g58fz¥%4-(2a(8iphenyl-4-y|)ethy|carbanDyI)phenoxy)-6-cyanochronan-4-
carboxypp$113¢! d.  6-Chloro-7-(4-(4-chlorophenethylcarb Dph h -4-carboxyli
[00350] oY (o- B pRaro 744 bR ens hylearbppmoyphsnoxy)ghropan 4scarboxylic .
car boxycidc aci d;

o- el o021 4. ( (<o ERYIB-BRYY CaPBanEyPIBREHGRYFER ORI EPBoxyl | c
6-chi Or[@oirsggi- ((j_2‘d_é‘ﬁlSﬁ&'ﬁ(ﬁQPﬁi‘-ﬁﬂéﬂyltﬂlﬂcﬁE’e}%&rﬁéﬁ%ﬂ%ﬂ&)ﬁ&%%ﬂh@&%ﬂ}@ﬂa Hoid;

carboxylic

[00314] 6-chloro-7-(4-(4-(3-chlorophenyl)butylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00315] 6-chloro-7-(4-(4-(4-chlorophenyl)butylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00316] (Z)-6-chloro-7-(4-(4-(2-chlorophenyl)but-3-
enylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00317] 6-chloro-7-(4-(4-(2-chlorophenyl)butylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00318] (Z)-6-chloro-7-(4-(4-(2,4-dichlorophenyl)but-3-enylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00319] 6-chloro-7-(4-(4-(2,4-dichlorophenyl)butylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00320] 6-chloro-7-(4-(2-methylphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00321] 6-chloro-7-(4-(2,4-dimethylphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00322] 6-chloro-7-(4-(4-methylphenecthylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00323] 7-(4-(4-bromophencthylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylic
acid;

[00324] 6-chloro-7-(4-(4-cyclopropylphenethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;
[00325] 6-chloro-7-(4-(2-cyclopropylethylcarbamoyl)phenoxy)chroman-4-carboxylic

acid;



[ 00363] 6-chl oro- acid; [00364] 6-chl oro- carboxylic acid; [00365]6-chl oro-
aci d; [00366] 6- Cyano car boxylic acid;

7- (4- ( 2- meOhoogysBeaet hyl car banoyl ) phenoxy) chr oman- 4- car POXUS2@9/048499
7-(4-(2-(trifluoronethoxy)phenet hyl car banoyl ) phenoxy) chr oman- 4-

7- (4- (2- phenoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c

7- (4- (Bi phenyl- 3-yl car banoyl ) phenoxy) 36- cyanochronan 4-carboxylic acid;

7-(4-(Bi 1-4-yl b 6- 4-carb | d;
PR Uit A SRR PR IR e T B
car boxyl,jox égod

[ 00372] 6- Cyano- /- ( 4- (3- (2- et hyl pyri mi di n- 4-yl ) phenyl car banoyl ) phenoxy)

chr omar[(msﬂar bOX)G -tldo@eT -4 -(4-chloro-2-methylphenethylcarbamoyl)phenoxy)chroman-4-

[00373]6 -(4- (4" -chl oro-6-fluorobi phenyl- 3-yl car banoyl ) phenoxy) chro
man- Ehoﬂ% W‘?lé aci d;

[ 00374] (90 no-7- 7(-6-'5 @th%n% A hiBkdpABY ﬁ@zﬁ"g%gﬁ Iﬁl@ngxy) 6-chlorochroman-4-

ylcarbano phenox ronan- 4-ca oxy I C acl
[00375kﬁﬂ@4yﬁ5aﬁhJoro 2 3-di hydr o- 1H i nden- 2- yl car banoyl ) phenoxy) - 6-

CyanochufuR 4~ C& a0 (4 B s aichorobiphenyl s let learbamoy phenoxy
chroman-4-carboxylic acid;
[00330] 6-chloro-7-(4-(2-chloro-4-cyclopropylphenethylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;
[00331] 6-chloro-7-(4-(2-(3-chlorobiphenyl-4-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00332] 7-(4-(2-bromo-4-chlorophenethylcarbamoyl)phenoxy)-6-chlorochroman-4-
carboxylic acid;
[00333] 6-chloro-7-(4-(2-(2',5-dichlorobiphenyl-2-yl)ethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00334] 6-chloro-7-(4-(4-chloro-2-cyclopropylphenethylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;
[00335] 7-(4-(4-bromo-2-methoxyphenethylcarbamoyl)phenoxy)-6-chlorochroman-4-
carboxylic acid;
[00336] 6-chloro-7-(4-(4-cyclopropyl-2-methoxyphenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00337] 6-chloro-7-(4-(2,4-dichloro-6-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid;
[00338] 8-bromo-6-chloro-7-(4-(4-chlorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00339] 7-(4-(4-chlorophenethylcarbamoyl)phenoxy)-6,8-dicyclopropylchroman-4-
carboxylic acid;
[00340] 6,8-dicyclopropyl-7-(4-(2,4-dichlorophenethylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;
[00341] 7-(4-(4-chlorophenethylcarbamoyl)phenoxy)-6-cyclopropylchroman-4-

carboxylic acid;



37

[ 00376] 7- (4- (4- Chl or ophenyl car banoyl ) phenoxy) - 6- cyanochr oman- 4- car boxyl i c
aci d; WO 2009/158426 PCT/US2009/048499

[ 00377] 6- Cyano-7-(4-(4-(trifluoronethyl)phenyl carbanoyl ) phenoxy) chr oman- 4-
car boxylic acid;

[ 00378] 6- Cyano- 7- (4- ( napht hal en- 2-yl cagbanoyl ) phenoxy) chr oman- 4- car boxyl i c
aci d; :

[ 00379]1893 R or o- 7-puelqreoRyd-Tc i GrbpicBieyen S PIPY FRrBARRR T PHORYRY R oman- 4-
car boxyliox Bl G |

[ 00380] 6- chl oro- 7- (4- ( 3- phenyl propyl car banoyl ) phenoxy) chr oman- 4- car boxyl i ¢
acid; [00343] 6-chloro-8-cyclopropyl-7-(4-(2,4-dichlorophenethylcarbamoyl)phenoxy)

Fgoggﬁgg&gﬂggagérbgéﬁégi&hlorophenethylcarbanDyI)phenoxy)chronan-4-carboxy|

[ 00382] G4 re: T-CFard 27 9294 el REAPRENEH RUHS AP REERX 1 PRSI SRYxgyanN- 4-

carboxylic a ;
[ 00383]dbrarhdm4-carbofyli &idl- di f | uor ophenet hyl car banoyl ) phenoxy) chr oman- 4-

car boxyl i cid; . T

[ 00384] 803 or o- Freyano T4t beo-eietrhstoipurralny v iseBameyDppersky) chr oman- 4
- carb P acha ol g
[00385?é¥%%%533?gp?%gi%?%ydroxyphenethyIcarbanDyI)phenoxy)chronan-4-carboxy
i c aci[d@9346] 6,8-dichloro-7-(4-(4-chlorophenethylcarbamoyl)phenoxy)chroman-4-

[00386] 6 chi or 0.7 (4- (4- hydr oxyphenet hyl car baroy!) phenoxy) chr onan- 4- car boxy

[ 003871 i) or O Tl 10f ARSI BAIENR) RO B00) A YERD:zfr. o2 boxy!

chromene-4-carboxylic acid;

[00348] 7-(4-((3-Methoxyphenethyl)carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-
chromene-4-carboxylic acid;

[00349] 7-(4-((4-Fluorophenethyl)carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-
chromene-4-carboxylic acid;

[00350] 7-(4-((4-(Trifluoromethyl)phenethyl)carbamoyl)phenoxy)-6-cyano-3,4-
dihydro-2H-chromene-4-carboxylic acid;

[00351] 7-(4-((2-(4-Chlorophenyl)cyclopropyl)carbamoyl)phenoxy)-6-cyano-3,4-
dihydro-2H-chromene-4-carboxylic acid;

[00352] 7-(4-(chroman-3-ylcarbamoyl)phenoxy)-6-cyanochroman-4-carboxylic acid
[00353] 6-Cyano-7-(4-(6-methoxy-1,2,3,4-tetrahydronaphthalen-2-

ylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00354] 6-Cyano-7-(4-(naphthalen-1-ylmethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00355] 6-Cyano-7-(4-(2-(naphthalen-1-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00356] 6-Cyano-7-(4-(2-(naphthalen-2-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00357] 7-(4-(4-tert-Butylphenethylcarbamoyl)phenoxy)-6-cyanochroman-4-

carboxylic acid;



aci d;

[ 00388] 6- chl oro-7-(4-(2-(napht hal en- 1-yl ) et hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl iwO200958426 PCT/US2009/048499

[ 00389] 6- chl oro- 7- (4- (2- (napht hal en- 2-yl ) et hyl car banoyl ) phenoxy) chr oman- 4-
car boxylic acid;

[ 00390] 6- chl oro-7-(4- (2, 5-di net hoxyphgaet hyl car banoyl ) phenoxy) chr oman- 4-

car boxylic acid; .

[00391]180& or o- 7-(aC Birheam RSy IR P BT HSFY FSERRYY & oman- 4-
carbox%%hﬁm9g&g%dmo 2009/ 158426PCT/ US2009/ 048499 38

[ 00392] 7- (4= (5-brono- 2- met hoxyphenet hyl car bamoyl ) phenoxy) - 6- chl or ochr oman- 4
- car bda0359 aci di-(4-(2-Biphenyl-4-yl)ethylcarbamoyl)phenoxy)-6-chlorochroman-4-

Eogg?ghiﬁ§§&ﬁgégagnnphenethyIcarbannyl)phenoxy)-G-chIorochronan-4-carboxy||

S o R e g esme- ¢

6- chl oraeidZ- (4- (2, 4- di chl or ophenet hyl car banoyl) - phenoxy)

chroman-4- carboxylic acid; .

[ 0040 9][80%@?or o- Frghoroy/ -34-&3&1%rre%%ﬂﬁgmf{%gh%yaamfy)%%m@f@ﬁpmﬁn- 4-
car boxyl.i& acid;

[ 00410] 6- Cyano- 7- (4- (4' - net hyl bi pheny1- 3-yl car banoyl ) phenoxy) chr oman- 4-

[00362] 6-chloro-7-(4-(2-(4-chlorophenyl)propylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00363] 6-chloro-7-(4-(2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00364] 6-chloro-7-(4-(2-(trifluoromethoxy)phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00365] 6-chloro-7-(4-(2-phenoxyphencthylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00366] 6-Cyano-7-(4-(3',4'-dimethylbiphenyl-3-ylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00367] 7-(4-(Biphenyl-3-ylcarbamoyl)phenoxy)-6-cyanochroman-4-carboxylic acid;
[00368]

[00369] 7-(4-(Biphenyl-4-ylcarbamoyl)phenoxy)-6-cyanochroman-4-carboxylic acid;
[00370]

[00371] 7-(4-(4'-Chlorobiphenyl-4-ylcarbamoyl)phenoxy)-6-cyanochroman-4-

carboxylic acid;

[00372] 6-Cyano-7-(4-(3-(2-methylpyrimidin-4-yl)phenylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00373] 6-Chloro-7-(4-(4'-chloro-6-fluorobiphenyl-3-ylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;

[00374] 6-Cyano-7-(4-(1,2,3,4-tetrahydronaphthalen-2-
ylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00375] 7-(4-(5-Chloro-2,3-dihydro-1H-inden-2-ylcarbamoyl)phenoxy)-6-

cyanochroman-4-carboxylic acid;



car boxylic acid;

[ 00411] 6- Cyano-7- (4- (3" - net hyl bi pheny1l- 3-yl car banoyl ) phenoxy) chr oman- 4-

car boxyl iwO200958426 PCT/US2009/048499

[ 00412] 6- Cyano-7-(4-(2', 3 -di net hyl bi phenyl- 3-yl car banoyl ) phenoxy) chr onan- 4
- carboxylic acid;

[00413] 7-(4-(2-(benzo[d][1, 3] di oxol-53yl) et hyl car banoyl ) phenoxy) - 6-

chl oroch n-4-carb i c acid; ,

[ 00414] 80248 o o 77-(44%%1219@9%%38%5@@@1?%3%3@ﬁ;%j%@h@lrle%rﬁrfémw&lﬁhenoxy)
chr oman.4car boxylic acid;

[ 00415] 6- ¢hl oro-7- (4- (2- (p-tol yl t hi o) et hyl car bamoyl ) phenoxy) chr oman- 4- car bo
xylic d003177] 6-Cyano-7-(4-(4-(trifluoromethyl)phenylcarbamoyl)phenoxy)chroman-4-

[ 00416] 6- chlﬁro .7-(4-(2-(4-chl orophenyl t hi 0) et hyl car banoyl ) phenoxy) chr oman-
4- car FBRAYEC agifly;

[00417) Gogifor o~ - E9arkc?r P4 RmpHRASE Dich SAFRATRL RAB RN CRE GEBYfA- Car boxy|
[00418kﬁﬂhhloro 7- (4-(2-(2-chl orophenoxy) et hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl

[ 00419]l9hf7ﬁ( 2- t drelpier Gidrphchet ApPbapb RIS EHEMIRP R bE Bt o ran- 4-
car boxylajifx ? £ deid;

[ 00420] 6- chl or o- 7- (4- ( 2- (et hyl t hi 0) phenet hyl car banmoyl ) phenoxy) chr oman- 4-
car boxy[0D0280kci d; 6-chloro-7-(4-(3-phenylpropylcarbamoyl)phenoxy)chroman-4-carboxylic

[ 00421] 6-chl oro-7-(4-(4- (et hyl t hi o) phenet hyl car banoyl ) phenoxy) chr oman- 4-
car boxyA%i% aci d: [ 00422] 6- chl or o- 7- (4- ( 1- ( 3- chl or ophenyl ) pyrrol i di n- 3-

[00381] 6-chloro-7-(4-(2-chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00382] 6-chloro-7-(4-(2,6-dichlorophenecthylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00383] 6-chloro-7-(4-(2,4-difluorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00384] 6-chloro-7-(4-(2-chloro-6-fluorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00385] 6-chloro-7-(4-(3-hydroxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00386] 6-chloro-7-(4-(4-hydroxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00387] 6-chloro-7-(4-(4-fluorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00388] 6-chloro-7-(4-(2-(naphthalen-1-yl)ethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;
[00389] 6-chloro-7-(4-(2-(naphthalen-2-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00390] 6-chloro-7-(4-(2,5-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00391] 6-chloro-7-(4-(2,3-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;



yl car banoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d;

[ 00423] 6-chl oro-7-(4-(1-(3-chl orophenyl ) pi peri di n-4-yl car banoyl ) phenoxy) chr

oman- 4- caphoowisseéaci d; WO 2009/ 158426PCT/ US2009/ 048490 TAB2009/048499

[ 00424] 6-chloro-7-(4-(1-(3-(trifluoronmethyl)phenyl)azetidin-3-yl carbanmoyl)p

henoxy) chroman-4-carboxylic acid;

[ 00425] 6-chl oro-7-(4-(1-(3-(trifluorogethyl)phenyl)pyrrolidin-3-ylcarbanoyl

) phenoxy) chroman- 4- car boxylic acid;

| 00426 B or o- 71 (iAo 8 BRf R yBh<ary g1 e Ry gl chlopchroman-4-

yl car bapyk Rbengxy) chroman-4-carboxylic acid;

[ 00427] 6-chl oro- 7-(4-(1-(2, 4-di chl or ophenyl ) pi peri di n-4-yl car banoyl ) phenoxy

) chr orf@f398] car bokiA-{2ebraaioghencthylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylic

[ 00428] 6-chl oro-7-(4-((S)-1-(3-chl orophenyl ) pi peri di n-3-yl car banoyl ) phenoxy
chr orf§ff= 4- car boxyl i ¢ aci d;

)
[ 0042950 34n0- 7-1 . (s chtly Y93 AHBI Aok TR DMloR A RFRLA) Phenoxy)

chr oman- 4- car boxyl I ¢
[ 00430]cartoskylidadiér t - But yl cycl ohexyl car banoyl ) phenoxy) - 6- cyanochr oman- 4-

b | i id;
f354§)1(]y[9b%c%?f2- ci-gHenEkyz-ardienrspyiphmsHulgphamayhrRenpx¥ ihEsmnfc aci d;
[00432L%ﬂ£§gﬁ§gghjorophenethylcarbanDyl)-Z-nethyIphenoxy)-6-cyanochronan-4-
car boxyl1c acid;

[ 00433][003%6n0- 7-6-drlooR)-( 2D venlloprophying B2 ybktyl aihenyXphatoxgychromancés boxy|

e carboxylic acid;
[00397] 6-chloro-7-(4-(2-(3'-chlorobiphenyl-2-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00398] 6-chloro-7-(4-(2-(2'-chlorobiphenyl-2-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00399] 6-chloro-7-(4-(2-chloro-4-fluorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00400] 6-chloro-7-(4-(2-chloro-4-(trifluoromethyl)phencthylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00401] 6-chloro-7-(4-(4-chloro-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00402] 6-chloro-7-(4-(2-chloro-4-methoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00403] 6-chloro-7-(4-(4-fluoro-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00404] 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00405] 6-chloro-7-(4-(2,5-dichlorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00406] 6-chloro-7-(4-(5-chloro-2-fluorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00407] 6-chloro-7-(4-(2,4-dichlorophencthylcarbamoyl)-phenoxy)chroman-4-

carboxylic acid;



aci d;

[ 00434] 6- Cyano-7-(4- ((S) - 2- phenyl propyl car banoyl ) phenoxy) chr oman- 4- car boxyl
i c acid; WO 2009/158426 PCT/US2009/048499

[ 00435] 7- (4- (1- (4- Chl or ophenyl ) pr opan- 2-yl car banoyl ) phenoxy) - 6- cyanochr oman
-4- carboxylic acid; [00436]

[ 00437] 7- (4- (4- Cnhl or o- 3- met hoxyphenet B91 car banoyl ) phenoxy) - 6- cyanochr oman- 4
- carboxylic acid; , :

[ 00438]190408] ( 3. ¢ diantiigy ghafyPchlometd 1§ Artisiripphencipdrolamsaaorar boxy!
i ¢ aci Gproman-4-carb xyljc acid;
[00439]6-Cyano-7-€4-(3-|sopropoxyphenylcarbanDyI)phenoxy)chronan-4-carboxy|
i ¢ aci d00409] 6-chloro-7-(4-(2,4-dichlorophencthylcarbamoyl)-phenoxy)chroman-4-

[ 00440] 6-chl oro-.7- (4- (3, 4-di chl orobenzyl car banoyl ) phenoxy) chr oman- 4- car boxy
lic acidOOXWEs 3989/ 158426PCT/ US2009/ 048499 41

[0044 ;h@gﬁf}iﬂ or 0- oL a7 ({4 ThARYIBFREAVIL3-ROERER By AR BRTTBIbRReNOXY) Chr oman
[00442kﬁﬂmhbbcm@d;(h-(3,4-dichIorophenethylcarbannyl)phenoxy)chronan-4-

car boxyl i ci d; , :

[ 00443] 80T or o- Frioganoy 441 ity Biphemd rnyice B anRh PR PEHr oman- 4-

car boxyl,i i gl g
[00444f%ﬂ%ﬁ?g$%?%1(4-(4-nethoxyphenethyIcarbanDyI)phenoxy)chronan-4-carboxy

lic [00412] 6-Cyano-7-(4-(2',3'-dimethylbiphenyl-3-ylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00413] 7-(4-(2-(benzo[d][1,3]dioxol-5-yl)ethylcarbamoyl)phenoxy)-6-
chlorochroman-4-carboxylic acid;
[00414] 6-chloro-7-(4-((2,3-dihydro-1H-inden-2-yl)methylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00415] 6-chloro-7-(4-(2-(p-tolylthio)ethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;
[00416] 6-chloro-7-(4-(2-(4-chlorophenylthio)ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00417] 6-chloro-7-(4-(2-ethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;
[00418] 6-chloro-7-(4-(2-(2-chlorophenoxy)ethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;

[00419] 7-(4-(2-tert-butoxyphenethylcarbamoyl)phenoxy)-6-chlorochroman-4-
carboxylic acid;

[00420] 6-chloro-7-(4-(2-(methylthio)phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00421] 6-chloro-7-(4-(4-(methylthio)phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00422] 6-chloro-7-(4-(1-(3-chlorophenyl)pyrrolidin-3-
ylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00423] 6-chloro-7-(4-(1-(3-chlorophenyl)piperidin-4-ylcarbamoyl)phenoxy)chroman-

4-carboxylic acid;



aci d;

[ 00445] 6- chl oro-7-(4- (3, 4-di net hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl iwO200958426 PCT/US2009/048499

[ 00446] 7- (4- (4-tert-butyl phenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4-

car boxylic acid;

[ 00447] 6- chl oro- 7- (4- (3- met hoxyphenet B¢l car banoyl ) phenoxy) chr oman- 4- car boxy
lic acid:; . o

[ 00448][30‘&%] or o- P-goreT-4-gh-RsttHERY M HY RD FAlap iy By Y raheRgyl e e - 4-
car boxyd,k&m@Lh Qarboxyhc acu%

[ 00449] 6-chl or o- 7- (4- ‘| uor ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl
i ¢ aci dp0425] 6- chloro 7-(4-(1-(3-(trifluoromethyl)phenyl)pyrrolidin-3-ylcarbamoyl)

4 hl
ggoag?hjegmq,&gmga ﬁ(g%mgghpgaﬁhenethylcarbanDyI)phenoxy)chronan 4- car boxyl

[00451Dﬁ0gﬂﬁoro %;Qﬁo&ﬂ7(4tjtjﬂﬂﬂggghﬁmh&th%gﬂ%&gﬁﬂyhcarbannyl)phenoxy)chr

oman- carboxylic ac
[00452h6anhmnmﬁhﬂwﬁmq©BmﬁndnehuanQHEMEKMylcarbanDyI)phenoxy)chronan 4-

car boxyl cid;

[ 00453808 or 0. 75 phiotesT e dirblueHry APIBSHGYTY HiEERgY ORISBHSA- 4- car boxy
lic acidloman-4- carboxylic a01d

[ 00454] 6-chl oro-7-(4-(3 - chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxy!|
i c aci dN0428] 6- chloro 7-(4-((S)-1-(3-chlorophenyl)piperidin-3-ylcarbamoyl)phenoxy)
[294521§-Ch¥f%%3 llcaCIétrlfluoromethyl)phenethylcarbam)yl)phenoxy)chronan

[00456] fo2¥ 0r 0 - Cffax{o%.@.zezf,j-Hﬂagmﬁxﬁaeﬂtm%%&afbga{wmmgppxy) chr oman

chroman-4-carboxylic acid;

[00430] 7-(4-(4-tert-Butylcyclohexylcarbamoyl)phenoxy)-6-cyanochroman-4-
carboxylic acid;

[00431] 7-(4-(4-Chlorophenylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00432] 7-(4-(4-Chlorophencthylcarbamoyl)-2-methylphenoxy)-6-cyanochroman-4-
carboxylic acid;

[00433] 6-Cyano-7-(4-((R)-2-phenylpropylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00434] 6-Cyano-7-(4-((S)-2-phenylpropylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00435] 7-(4-(1-(4-Chlorophenyl)propan-2-ylcarbamoyl)phenoxy)-6-cyanochroman-4-
carboxylic acid;

[00436]

[00437] 7-(4-(4-Chloro-3-methoxyphenethylcarbamoyl)phenoxy)-6-cyanochroman-4-
carboxylic acid;

[00438] 7-(4-(3-tert-Butylphenylcarbamoyl)phenoxy)-6-cyanochroman-4-carboxylic
acid;

[00439] 6-Cyano-7-(4-(3-isopropoxyphenylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00440] 6-chloro-7-(4-(3,4-dichlorobenzylcarbamoyl)phenoxy)chroman-4-carboxylic

acid;



carboxylic acid; WO 2009/ 158426PCT/ US2009/ 048499 42

[ 00457] 6-chl oro-7-(4-(2-fl uorophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl
ic acid; WO 2009/158426 PCT/US2009/048499

[ 00458] 6- Cyano-7-(4-(3-(trifluoronethyl)phenyl carbanoyl ) phenoxy) chr oman- 4-
car boxylic acid;

[00459] Gi s- 6- Chl or o- 7- (4- (4- phenyl cychohexyl car bampyl ) phenoxy) chr oman- 4-

carboxy aci d;
[00360];41 GQQChq eHgro7 (A ({-drifneiopetpdirgprsthylcabaandinhy prendigPetfoman- 4-
car boxy,

[00461]7“%29(% tert-butyl cycl ohexyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4-
car boxy{D04424ci d; 6-chloro-7-(4-(3,4-dichlorophenethylcarbamoyl)phenoxy)chroman-4-

[ 00462] 6- Chl gr o- 7 (4- (4, 4-di met hyl cycl ohexyl car banoyl ) phenoxy) chr oman- 4-
car boxyRerRoxys geid;

[ 00463 1% 0 0~ - ol PP LA GRS RERATRY Db RIRRFIEIFI - 4- car boxy
[20464kﬁﬂﬁthcmnd_(4 (3-(3-chl orophenyl ) cycl ohexyl car banoyl ) phenoxy) chr oman
-4- carhoxylic acjd; ,

[ 00465] [38@%} or o- 73-%&9]{037--é‘&r(%awﬂgﬂxﬁh@ﬁlﬁﬁhywmaamieph%@ﬁwm%%@%szwl@hr oman
-4- car ylic acid;
[00466f%?%hloro-7-(4-(3-(4-nethoxyphenyl)cyclohexylcarbannyl)phenoxy)chrona
n- 4- cgooeasy| i C &ecldoro-7-(4-(3,4-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-

[00467hgﬂ§§§ 1o, (4 (3-(4-(nmet hyl t hi o) phenyl ) cycl ohexyl car banoyl ) phenoxy)

[00446] 7-(4-(4-tert-butylphenethylcarbarnoyl)phenoxy)-6-chlorochr0rnan-4-
carboxylic acid;

[00447] 6-chloro-7-(4-(3-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00448] 6-chloro-7-(4-(2,4-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00449] 6-chloro-7-(4-(3-fluorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00450] 6-chloro-7-(4-(3-methylphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00451] 6-chloro-7-(4-(4-(trifluoromethylthio)phenethylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;

[00452] 6-chloro-7-(4-(3,5-dichlorophenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00453] 6-chloro-7-(4-(3-phenoxyphencthylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00454] 6-chloro-7-(4-(3-chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00455] 6-chloro-7-(4-(3-(trifluoromethyl)phenethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;
[00456] 6-chloro-7-(4-(2-(trifluoromethyl)phenethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;



chr oman- 4- car boxylic acid;

[ 00468] 6- Chl oro-7- (4- (3- (3- net hoxyphenyl ) cycl ohexyl car banoyl ) phenoxy) chr oma
n- 4- car bweyebexissenkd; PCT/US2009/048499

[ 00469] 6- chl oro- 7- (4- ( 3- (4- chl orophenyl ) cycl ohexyl car banoyl ) phenoxy) chr oman
-4- carboxylic acid;

[ 00470] 6- chl oro-7- (4- (3- phenyl cycl opentyl car banoyl ) phenoxy) chr oman- 4- car box
ylic a

[ 0047 1]l88‘&§7|1 or o- T-goesl-p- 5 TlyprephensHitaarabRReRA%Y MRETBLY § ORTIGHREE 4-

car boxyl.i£& acid;

[ 00472] 6- Chl or o- 7- (4- (3- (3-chl or ophenyl ) cycl opent yl car banoyl ) phenoxy) chr oma

n-4- cd0d8)l i ¢ acCgano-TAOHEDOBINL64RBROPhLISA OGB4 0dd A8nehd/)chroman-4-
[ 00473] 6- chlfro .7-(4-(3-(4-chl orophenyl)cycl opentyl car banoyl ) phenoxy) chr oma

n-4- carHReRYIf ecidei d:

[00474] jor o- 1 Q%UH% noxy) chr ona
-4- ca?goxyllc é%%ﬁié?%%ﬁ%@?gm%hﬁﬁ%ﬁ%kﬁ%yﬁ%QB%ﬂs%lﬁéh olRS
(trlflumﬂmmghhymmphenyl)cyclopentylcarbanDyI)phenoxy)chronan 4- car boxylic

aci d;

[0047 e]lﬁﬂ‘&@ﬂl or o- 7L1pBs-p5lesor-(Hoiapiicanlsy ey e SEERmAYDRPEROFS N PRy ) chr onm
n-4- cay, gci d;

[00477]6 ch%oro 7-(4-(3-(3-(met hyl t hi o) phenyl ) cycl opent yl car banmoyl ) phenoxy)

chr omarf9@4aar boxyi-{4e(daerehutylcyclohexylcarbamoyl)phenoxy)-6-chlorochroman-4-

carboxylic acid;

[00462] 6-Chloro-7-(4-(4,4-dimethylcyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00463] 6-Chloro-7-(4-(3-phenylcyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00464] 6-Chloro-7-(4-(3-(3-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00465] 6-Chloro-7-(4-(3-(4-methylphenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00466] 6-Chloro-7-(4-(3-(4-methoxyphenyl)cyclohexylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;

[00467] 6-Chloro-7-(4-(3-(4-(methylthio)phenyl)cyclohexylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00468] 6-Chloro-7-(4-(3-(3-methoxyphenyl)cyclohexylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;

[00469] 6-chloro-7-(4-(3-(4-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00470] 6-chloro-7-(4-(3-phenylcyclopentylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00471] 6-Chloro-7-(4-(3-p-tolylcyclopentylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;
[00472] 6-Chloro-7-(4-(3-(3-chlorophenyl)cyclopentylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;



[ 00478] 6-chl oro-7-(4-(3-(3, 4-di chl orophenyl ) cycl opent yl car banoyl ) phenoxy)
chroman- 4- car boxyl i ¢ aci d;

[ 00479] 6-wbl2009058426 4- ( 3- (4- met hoxyphenyl ) cycl opent yl car lpammgskiooioes19xy) chr om
an- 4-carboxylic acid;

[ 00480] 6- chl oro-7-(4-(3-(4-(met hyl t hi o) phenyl ) cycl opent yl car banoyl ) phenoxy)

chroman- 4- car boxyl i ¢ aci d; 43
00481] 6-chl -7-(4-(4-(4-ch h
00481 B o 0 i G 0% (DL ol gR R S Qe b S AT AL A B o o

[00482kgﬂ%&§95gaa=(4-(3-pheny|cyclobutylcarbanDyI)phenoxy)chronan-4-carboxy
lic acid; ’

[ 00483][004H] or 0- H-(Herfol7-(4H (1 -ortyhdwyl)cysidpyolyoeshpnmydphéhoxly wardnaamdH ) phen

oxy) chrqg§n14-cgyboxylic aci d;

[ 00484]6! VU¢ 819~ (4- (3, 3- di net hyl but yI car banoyl ) phenoxy) chr oman- 4- car boxyl
I ¢ acl 4ioq7s 6-chloro-7-(4-(3-(3-
[00485?6-chﬂoro-7-?49%b-éyg%ghexylethylcarbanDyI)phenoxy)chronan-4-carboxy|
i ¢ aci dtrifluoromethyl)phenyl)cyclopentylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

4 - ch -7-(4- (4-¢chl h hyl 1) -2- hyl ph -
!Oga?g]dﬁ zéo;gi (ﬁ-glﬁor(o-7-%1{1-(3qE3qﬁugrggﬁen%ll)%$glg€eql%¥lcgrbamgaﬂgph%ngxy%&?’)o(%)alg- oman 4
[ 00487] Grfh gfgﬁar(4-(2,4-dichlorophenethylcarbanoyl)-z-nethylphenoxy)chrom
an- 4-carboxylic acid; WD 2009/ 158426PCT/ US2009/ 048499 44
[ 00488][6047] or 0- B-{Hero-7-(4-(3-(3-(methylthio)phenyl)cyclopentylcarbamoyl)phenoxy)
(2,4-dichloro henet?ylca&bannyl)-3-nethylphenoxy)chronan-

chroman-4-carboxylic aci

[00478] 6-chloro-7-(4-(3-(3,4-dichlorophenyl)cyclopentylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00479] 6-chloro-7-(4-(3-(4-methoxyphenyl)cyclopentylcarbamoyl)phenoxy)chroman-
4-carboxylic acid;

[00480] 6-chloro-7-(4-(3-(4-(methylthio)phenyl)cyclopentylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00481] 6-chloro-7-(4-(4-(4-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00482] 6-chloro-7-(4-(3-phenylcyclobutylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00483] 6-chloro-7-(4-(1-(4-chlorophenyl)-3-hydroxypropan-2-ylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00484] 6-chloro-7-(4-(3,3-dimethylbutylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00485] 6-chloro-7-(4-(2-cyclohexylethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00486] 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-methylphenoxy)chroman-4-

carboxylic acid;
[00487] 6-chloro-7-(4-(2,4-dichlorophencthylcarbamoyl)-2-methylphenoxy)chroman-

4-carboxylic acid;



4-car boxylic acid; [00489]6-chl oro-7-(4-

(2-(4-chl orophenyl) - 2- hydr oxyet hyl car banoyl ) phenoxy) chroman-4-carboxylic
aci d; [O0OwOQp®/1ski26r o- 7- (4- PCT/US2009/048499
(2-(2-chl orophenyl) - 2- hydr oxyet hyl car banoyl ) phenoxy) chr oman-4-carboxylic
aci d;

[ 00491] 6-chl oro-7-(4-(2-cycl opentyl et byl car banoyl ) phenoxy) chr oman- 4- car boxy
l'ic aci

[00492]@01&{31( 1- oxCaStPToof 443 frsirinrapRangthy leathginoy bnsms iy phsnen g 8RRroman- 4-
car boxyl |4 af’%llﬁé,amd

[ 00493] 6-C ro- /- (4-(2-(4-chl orophenyl)-2-met hoxyet hyl car banoyl ) phenoxy)
chr omar{08489r bOX)G CIdOE)CT-(H (2-(4-chlorophenyl)-2-hydroxyethylcarbamoyl)phenoxy)

[00494] - chl oro 54 chl or ophenyl) - 2-f | uor oet hyl car banoyl ) phenoxy) chr
oman- AMEARHLKYR X

00495 o) Or o~ - élﬂm(o?ﬂ 5100 TRLNBOHRAR- S FERARREL HBDSARE¥LPNT OB 4-
[00496]cﬂir@1hzim4<aaﬂ>o(qﬂhc(a8:ad;hl or o- 2- net hoxyphen- et hyl car banoyl ) phenoxy) chr oman
-4- cargﬁ)@i{lic a%o\ﬂ :

[ 0049711808 i or o- F-ghloreal-Ehf P irlonspixsthy lgabampe PR HRERMEM Y1 - AP BINEY | ) phen
oxy) chygyan-4-carboxylic acid,

[ 00498] 7- (4- (2- (benzo[ d] [ 1, 3] di ox0l-4-yl)et hyl car bamoyl ) phenoxy) - 6-

chl or odRe4A2dn- 4- Ca(bOxytaspirgdiddnonan-3-ylcarbamoyl)phenoxy)-6-chlorochroman-4-

[ 00499] 6-chl gro-7-(4-(2-(1-(4-(trifluoronethyl)phenyl)-1H pyrrol-2-yl)ethyl
car ba- Yphéntxy) chr oman- 4- car boxyl i ¢ aci d;

[ 00500] iy or 0 T /o245 HBRBREN) 2 Incnly hyRERRHBY) FRERRTPY! ) Phenoxy

chroman-4-carboxylic acid;

[00494] 6-chloro-7-(4-(2-(4-chlorophenyl)-2-fluoroethylcarbamoyl)phenoxy)chroman-
4-carboxylic acid,;

[00495] 6-chloro-7-(4-(3,5-dimethoxyphen-ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00496] 6-chloro-7-(4-(3-chloro-2-methoxyphen-ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00497] 6-chloro-7-(4-(4-chloro-2-(trifluoro-methyl)phenethyl-carbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00498] 7-(4-(2-(benzo[d][1,3]dioxol-4-yl)ethylcarbamoyl)phenoxy)-6-
chlorochroman-4-carboxylic acid;

[00499] 6-chloro-7-(4-(2-(1-(4-(trifluoromethyl)phenyl)-1H-pyrrol-2-yl)ethylcarba-
moyl)phenoxy)chroman-4-carboxylic acid;

[00500] 6-chloro-7-(4-(2-(4-chlorophenyl)-2,2-difluoroethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;

[00501] 6-chloro-7-(4-(2-ethylphenethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;

[00502] 6-chloro-7-(4-(2-(2,4-dichlorophenyl)-2-hydroxyethylcarbamoyl)phenoxy)

chroman-4-carboxylic acid;
[00503] 6-chloro-7-(4-(4-chloro-2-ethoxyphen-ethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;



chr oman- 4- car boxylic acid;

[ 00501] 6-chl oro-7-(4-(2-ethyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i
C acid; WO 2009/158426 PCT/US2009/048499

[ 00502] 6- chl oro-7-(4-(2-(2, 4-di chl orophenyl) - 2- hydr oxyet hyl car banoyl ) phenox
y) chroman-4-carboxylic acid;

[00503]6 chloro 7-(4- (4 chl or o- 2- et hoxyphen- et hyl car banoyl ) phenoxy) chr oman-

- b / 15842 PCT/ us20 9/ 0484 4
[ oog?ﬂ] I§X | gr gcﬁd ghorog 7+ g‘ﬁ bejor-L{gl e ﬁﬁmtﬁm@ﬁ@@ﬂw%r banoyl )
henoxxﬁh%nﬁggan ﬁaﬁaréawkhe 88 d;

[ 00505]'6-cC ro-/-(4-(4-chloro-2- (2 nmet hoxyet hoxy) phenet hyl car banoyl ) phenox
y) chr d68s054- car exhibioe7-&6{4Hrhloro-2-(2-methoxyethoxy)phenethylcarbamoyl)phenoxy)

[00506] chl oro-7-(4-(4,5-dichl oro-2-et hoxyphenet hyl car banoyl ) phenoxy) chrom
an- F%B%%‘;/ﬁ‘cér{’ﬁé}’lbc i

[ 005071 B0 O 0~ T- (o RIS chnd S PEABPHRRRSE B GATHHRABY) ARGRRRXY) Chr o

man- oxylic aci
[00508?6emh¢uﬂm{ﬂxm4 (4-chloro-2-(trifluoronethoxy)phenet hyl car banoyl ) pheno
XY) chr n- 4 ca '

[00509] lor o- %) %‘ﬁy“ é‘?-@-gﬂpwr-%-&?@mp@ﬁwﬂleréﬁ%%wy%MWQWB%W 4-

car boxyj. béihfpg;)h@ agid,
[ 00510] 6-¢c (4-((1, 2, 3, 4-tetrahydronapht hal en- 1-yl ) net hyl car banoyl ) ph

enoxy) [006508jan- 4- &d{lbmxX/-M (:4 aldboh-2{(@@bdidnietioddydplendthf Walbampsh pidnokpphenoxy)
phenetQ%&&SQPENQ%OXprgngxy)chronan-
[00509] 6-chloro-7-(4-(3,5-dichlorophen-ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00510] 6-chloro-7-(4-((1,2,3,4-tetrahydronaphthalen-1-yl)methylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00511] 6-chloro-7-(4-(2-(4-chlorophenoxy) phenethylcarbamoyl) phenoxy)chroman-
4-carboxylic acid;
[00512] 6-chloro-7-(4-(4-chloro-2-phenoxyphen-ethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00513] 6-chloro-7-(4-(4-chloro-2-(4-chlorophenoxy)phenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00514] 6-chloro-7-(4-(2-(3-chlorophenoxy) phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00515] 6-chloro-7-(4-(2-(2-chlorophenoxy) phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;
[00516] 6-chloro-7-(4-(4-chloro-2-(3-chlorophenoxy)phenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid;
[00517] 6-chloro-7-(4-(2-(3,4-dichlorophenoxy)-5-
fluorophenethylcarbamoyl)phenoxy) chroman-4-carboxylic acid;
[00518] 6-chloro-7-(4-(2-(2,4-dichlorophenoxy)-5-
fluorophenethylcarbamoyl)phenoxy) chroman-4-carboxylic acid;
[00519] 6-chloro-7-(4-(4-chloro-2-(2-fluoroethoxy)phencthylcarbamoyl)phenoxy)

chroman-4-carboxylic acid;



4- car boxylic acid;

[ 00512] 6- chl oro-7-(4-(4-chl oro-2- phenoxyphen- et hyl car banoyl ) phenoxy) chr oman
-4- car bow9l20@/15842d; PCT/US2009/048499

[ 00513] 6-chl oro-7-(4-(4-chl or o-2- (4-chl orophenoxy) phenet hyl car banoyl ) phenox
y) chroman-4-carboxylic acid; [00514]6-chl oro-7-(4-(2-(3-chlorophenoxy)
phenet hyl car banoyl ) phenoxy) chr oman- 4- 46ar boxyl i ¢ aci d;

[ 00515] 6-chl oro-7- (4- (2-(2-chl orophenoxy)

phenet Hﬁ%ﬂﬂ bamﬁ'?éﬂ@ﬁ%%ﬂ%ﬁliﬂ{%%ﬁ'?%r- URTOPERROYFY Inkengthyjcarbamoylphenoxy)

[ 00516] §iz&h R4 Rafokdid &ighl or o- 2- (3- chl or ophenoxy) phenet hyl car bamoyl ) phenox
y) chroman-4-carboxylic dcid;

[ 00517][6052] or 0- B-{Hefo27-(B(AUeldbrhb-aatiphenbonygthplcarbamoyl)phenoxy)chroman-4-
fIuoroph%ggtgglngbannyl)phenoxy) chr oman- 4- car boxyli c aci d;

[ 00518]BLRAV Y 8%~ (4- (2- (2, 4- di chl or ophenoxy) - 5-

fluoro hyl ceq JYahea 1 ' {4l 4-

[00519?2§%§$oro-3{?§g?%?%ﬁP§?g§§%?§§?Pg§?glFﬁgﬁgﬁﬁﬁ%ﬁg¥ﬁ§¥%§} %h%yl)phenoxy
chr omarbodyhaadidxyl i ¢ acid; 46

L0 e o o e ol Ch oA L R SRR S A e SRy ) Phemo

[ 00521].8:£hl oro-7-(4-(2-chl oro- 6- met hoxyphen- et hyl car banoyl ) phenoxy) chr oman
-4- carboxylic acid;
[ 00522][00524] or 0- 7~(4( ( Z4-hbhirepsichylyoye ogrest iImdticdcdsbamgt )phbesxgyypy chr oman- 4-

carboxylic acid; L
ycyanoc roman-4-carboxylic acid;

[00525] 6-chloro-7-(4-(2-phenoxyethylcarbamoyl)phenoxy)chroman-4-carboxylic
acid;
[00526] 7-(4-(2,4-bis(trifluoromethyl)phenethylcarbamoyl)phenoxy)-6-

chlorochroman-4-carboxylic acid;

[00527] 6-chloro-7-(4-(2,4,6-trimethoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00528] 6-chloro-7-(4-(4-(difluoromethoxy)phencthylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00529] 6-chloro-7-(4-(2,6-dichloro-4-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00530] 6-chloro-7-(4-(2,4-dicthoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00531] 6-chloro-7-(4-(2-chloro-4,6-
dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00532] 6-chloro-7-(4-(4-ethoxy-2-methoxyphenecthylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00533] 6-chloro-7-(4-(2-ethoxy-4-methoxyphenecthylcarbamoyl)phenoxy)chroman-4-
carboxylic acid;

[00534] 6-chloro-7-(4-(4-chloro-2-
(methylthio)phenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid;

[00535] 6-chloro-7-(4-(4-chloro-2-fluorophenethylcarbamoyl)phenoxy)chroman-4-

carboxylic acid;



[ 00523] 5- chl oro- 7- (4- (4- chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl
I c acid;

[ 00524] 7-wo-20¢9158426chl or ophenyl ) cycl opr opyl ) net hyl car bamoyiyspévendsey) - 6-
cyanochr oman- 4- car boxyl i ¢ aci d;

[ 00525] 6- chl or o- 7- (4- ( 2- phenoxyet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid; [00526] 7-(4-(2,4-bis(trifluorongrhyl)phenethyl carbanoyl)phenoxy) - 6-
chl orochr oman- 4- car hoxyl i cid; . :

(00527180 or o- o Hores! 63ttt Py isnbiipdsal BHRGY)BHEMSD) chr oman- 4-

car boxylyfo.85¢Homan-4-carboxylic acid;
[00528%%?6ﬁ$§r0?%@?4~?ﬁ-gﬁf?Fﬁo?onethoxy)phenethylcarbanDyI)phenoxy)chronan

-4- car[Be33/]i ¢ adi-chlofodDHRA-6yddppropyd-4t{iflu¢@dnetidil phémtior darbamoyl)
met hoxyphene Icarbangyl) henaxy)chronan-4-carboxy|ic aci d;
[ 00530]IBRATYOF BomaR-4-qas0KYHf &tifloxyphenet hyl car banoyl ) phenoxy) chr oman- 4-

car boxyhpgzsici d. d.LARPILEaGh] f?--E:kg‘Ei-c( phitHyReatpdiioyl)ph hroman-4-
di et hx[xypk?gnet hydfcar gam) I(‘()pC eon%xy ycﬁr)%rpran-%-}@?rlf)oxo)yl )lpcelélocxly()jc; roman
[ 00532]Grlwislybe acid: ( 4- (4- et hoxy- 2- net hoxyphenet hyl car banoyl ) phenoxy) chr oman-

?60%2&?@6{5{%‘1 or o %%a&ti?@@re@h Bk P-shierer hifk (Foritror gy depBRMBYTF BTN B oman-
4- car baxydi ﬂﬁ&&gf4hg9§§gh§a QJoro-7-(4-(4-ch[0fo-2- _ o
(et hyl't hi o)’ phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d;
[00540] Enantiomer 2 of 6-chloro-7-(4-(4-cyclopropyl-2-methoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid;
[00541] Enantiomer 2 of 6-chloro-7-(4-(2,4-dichloro-6-methoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid;
[00542] Enantiomer 2 of 6-chloro-7-(4-(4-chloro-2-methoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid;
[00543] 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid;
[00544] Enantiomer 2 of 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethyl-
carbamoyl)phenoxy)chroman-4-carboxylic acid;
[00545] Enantiomer 2  of  6-chloro-7-(4-(2,4-dimethoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid;
[00546] and salts thercof. Particular mention is made of the sodium salt of the
aforementioned compounds.
Example A
DP-2 binding Inhibition Assay

[00547] The coding sequence of human DP2 was introduced into the human Leukemic
cell line K562 by electroporation and stable clones expressing DP2 were obtained by limiting
dilution followed by cell surface staining with a rat monoclonal antibody specific for human
DP2. Membranes were prepared from one of these DP2 expressing clones and used to
determine the ability of compounds of the present invention to inhibit binding of
prostaglandin D2 (PGD?2) to its receptor DP2 in the presence of one or more of the following
serum protein concentrations, 0.1% BSA, 1% HSA or 4% HSA, by the following procedure.
Membranes (1.25 ug/well for 0.1% BSA and 6 ug/well for 1% or 4% HSA) were mixed with



[ 00535] 6- chl oro- 7- (4- (4- chl or o- 2-f | uor ophenet hyl car banoyl ) phenoxy) chr oman- 4
- carboxylic acid; WD 2009/ 158426PCT/ US2009/ 048499 47

[ 00536] 6-wbl20090t58426 4- ( ( 5- chl or o- 2, 3- di hydr o- 1H- i nden- 1- pCyrrastévglocspbanoyl )
phenoxy) chr oman- 4- car boxyl i ¢ aci d;

[ 00537] 6-chl oro-7-(4-(2-cycl opropyl-4-(trifluoronethyl)phenethyl carbanoyl)
phenoxy)chronan 4- car boxylic acid;

(Cara B it O e e G Bnee oAt haprRY SRR Ly o

6- chl or@g TaNiATi Arre) éﬁ{ 42 4@ (%@'sz' Hh/é‘%%%'s%hpél%ﬂﬁa 0.1% NaNs) in 96-
phenoxy)chronan 4-carboxylic aci 00540] Enant i oner

6- chl orveell7 UtHot(ofr pykybnmwlmy bleﬁemeﬁtfmmy@fwtlem I @hnmam:wdtt) room temperature,

phenoxy chroman-4-c aci d; i one
B ot obS B tanger el Haks B LB B drRsgirytion, Bedford, MA),
phenoxyhghy Qe ﬂf}eé: ﬂfn@@ Xt Gind@nk burkPORAGLERRR WiBheAuRld by a scintillation
6- chl oro-7-(4- (4-chl oro-2- met hoXyphenet hyl car banoyl )

phenoxypohico @up@btmar BerkyiBlmendiif$; Sciences, Boston, MA). Nonspecific binding was

[00543]6 chlor néﬁ@%é&;ﬁh Og%?ﬁwg gg@ﬁoro $§ %%ngbﬂ%kgihndyaﬁg

phenox

Safgg%agi %pﬁ‘eg% f)%g mgx;ﬁp%ﬁg%rd‘%ﬁféogcﬁmxy ncPcﬁﬁ%Q?é dé, BRERGHY for cach compound tested
[ 00545]floranhe andedad poahl aff o-standdrd( 2;pdrahatr@t lgicyiphle aet b Vfitedr tvarhey3lues
obtained. Compounds of the invention had ECs, values less than 5 micromolar in one or
more of the binding assays. Certain compounds of the invention had ECs, values less than 1
micromolar in one or more of the binding assays. Certain compounds of the invention had
ECso values less than 0.5 micromolar in one or more of the binding assays. Certain
compounds of the invention had ECs, values less than 0.25 micromolar in one or more of the
binding assays.
[00548] When certain compounds of the invention prepared as racemic mixtures were
separated to isolate each enantiomer, it was found that one enantiomer was more potent than

the other enantiomer when tested in a DP2 binding inhibition assay as described above.

[00549] ECso values for compounds of the invention when tested in a DP2 binding
inhibition assay as described above are provided in Table A.
Table A
Ex. # EC50 (HM) EC50 (Nm) EC50 (HM)
: 4% HSA 1% HSA 0.1% BSA
1 400.1 16.6
2 70
3 5000 1294
4 10.7
5 374
6 773
7 19
8 16
9 203
10 225 13.9
11
Enantiomer 2 110.6 9.3
12 794 .3
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38 365.6

39 68.2

40 42.2

41 150.3

42 73.8

43 51.5

44 34754

45 1374

46 176.2 15.8

47 12.1

48 30.7

49 22.5

50 11

51 14.8 12.1

52 90.8

53 60.5

54 109.1

55 12.1

56 14.2

57 18.9




400.1 16.6 2 70 3 5000 129.4 4 10.7 5 37.4 6 77.3 7
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Ex. # EC50 (HM) EC50 (Nm) EC50 (HM)
4% HSA 1% HSA 0.1% BSA
58 434.5
59 157.8
60 131.2
61 920.4
62 88.5
63 304.8
64 153.1
65 80.4
66 68.2
67 172.6
68 206.1
69 239.9
70 995.4
71 119.1
72 36.4
73 42 .4
74 233
75 11.9
76 6.7
77 356.5
78 680.8
79 98.9
80 165.2
81 191.4
82 473.2
83 568.9
84 1380.4
85 344.3
86 126.5
87 233.9
88 202.8
89 145.5
9 152.8
91 192.3
92 111.2
93 106.7
94 287.1
95 91.8
96 40.2
97 190.1
98 193.2
929 50.7 5.1
100 619.4
101 292.4
102 48.9 7.7




19 8 16 9 203 10 225 13.9 11 Enanti oner

2 110.6 9.3 12 794.3
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Ex. # EC50 (HM) EC50 (Nm) EC50 (HM)
) 4% HSA 1% HSA 0.1% BSA

103 391.7
104 955
105 107.4
106

Enantiomer 2 62.7 2.65
106

Enantiomer 1 >5000
107 115.3
108 69.3
109 103.8
110 606.7
111 173.8
112 4187.9
113 2382.3
114 91
115 24378
116 304.1
117 246
118 425.6
119 206
120 371
121 4315
122 242
123 259
124 841
125 420.7
126 179.1
127 270.4
128 979.5 107.6
129 219
130 25.7
131 59.3
132 37.4
133 625.2
134 112.5
135 204.6
136 4217
137 120.5
138 2393
139 226.5
140 497.7
141 1000
142 139.6
143 1009.3
144 87.9 16.4




WD 2009/ 158426PCT/ US2009/ 048499 49 E x. # E C50 (nM) 4% HSA EC50 (Nm) 1%
HSA EC50 (nM 0.1% BSA 13 404.6 14 824.1 15 746.4 16 318
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Ex. # EC50 (HM) EC50 (Nm) EC50 (HM)
) 4% HSA 1% HSA 0.1% BSA
145 654.6
146 608.1
147 239.9
148 196.3
149 280.5
150 341.2
151 342.8
152 159.6
153 521.2
154 485.3
155
peak 1 399
155
peak 2 1671.1
156 509.3
157 1584.9
158 1648.2
159 663.7
160 349.9
161 1116.9
162 429.5
163 509.3
164 183.2
165 400.9
166 272.3
167 179.1
168 302
169 204.2
170 297.9
171 332.7
172 281.8
173 327.3
174 722.8
175 571.5
176 338.8
177 163.3
178 1733.8
179 1112
180 407
181 331.1
182 151.4
183 968.3
184 824.1
185 857
186 538




17 395

18 502 19 638.3 20 758.6 21 169 22 438.5
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Ex. # EC50 (HM) EC50 (Nm) EC50 (HM)
) 4% HSA 1% HSA 0.1% BSA

187 649

188 758.6

189 196.8

190 922.6

191 164.1

192 191

193 639.7

194 3006

195 1145.5

196 269.2

197 688.7

198 68.1

199 110.7

200 331.1

201 137.7

202 71.6

203 103

204 196.3

205 94

206 64

207 26.4

208 414

209 57.7

210 54.1

211 37.2

212 81.5

213 45.1

214 94.2

215 58.2

216 493.2

217 180.3

218 143.9
219 1039
220 >2000

221 45

222 118

223 209

224 373

225 56

226 88.5

227 74.5

228 88.9

229 67.5

230 243

231 225.4




23 326.6 24 481.9 25 3334 26 160. 3 27 215.8 28 122.7
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Ex. # ECs (HM) ECs (Nm) ECs (HM)
) 4% HSA 1% HSA 0.1% BSA
232 46.5
233 11.1

234
Enantiomer 2 217
234
Enantiomer 1
235
Enantiomer 2
235
Enantiomer 1
236
Enantiomer 2 34
236 1361
Enantiomer 1
237
Enantiomer 2
237
Enantiomer 1
238
Enantiomer 2
239
Enantiomer 2 48.1
239 367
Enantiomer 1

>5000

17

>5000

25.6

>5000

16.2

Example B
Mouse Allergic Rhinitis Model

[00550] Allergic rhinitis (AR) is the most common form of atopic disecase with an
estimated prevalence ranging from 5% to 22% (Naclerio, RM., N. Engl. J. Med. 1991,
325:860-869), leading to enormous associated costs for treatment. The typical symptoms of
AR in human subjects are well known, mainly sneezing and nasal blockage (Corrado O.J., et
al., Br. J. Clin. Pharmacol. 1987, 24:283-292; Mygind N and Anggard A. Clin. Rev. Allergy,
1984, 2:173-188). The 3 major causes of the nasal blockage are thought to be dilatation of
capacitance vessels in the nasal septum and turbinates, edematous swelling of nasal
membranes, and the direct result of secretions (Sherwood J.E., et al. J Allergy Clin.
Immunol., 1993, 92:435-441; Juliusson S. and Bende M., Clin Allergy 1987, 17:301-305;
Mygind N. et al., Eur J Respir Dis Suppl. 1987, 153:26-33; Gawin A.Z., et al., J Appl
Physiol. 1991, 71:2460-2468).



29 136.8 30 300.6 31 91.4 3288 33 126 34 73.1
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[00551] Nasal reactivity in AR has been shown to occur in 2 phases: early-phase and
late-phase responses. Early-phase responses occur within minutes of exposure to the allergen
and tend to produce sneezing, itching, and clear rhinorrhea; the late-phase response reaction
occurs 6 to 24 hours after local allergen challenge of subjects with atopic rhinitis and is
characterized by congestion, fatigue, malaise, and irritability (Naclerio, supra). Persistent
tissue edema and cosinophils, mast cells, TH2-type lymphocytes, and macrophages are
thought to be involved (Naclerio, supra).

Methods

Ovalbumin (OVA) sensitization and nasal challenge

[00552] Balb/c mice were obtained from Jackson Laboratories (Bar Harbor, ME).
Animals were housed under conventional conditions and maintained on an OVA-free diet.
Female mice, 6-12 weeks of age, were used in all studies. All experimental animals used in
these studies were under a protocol approved by the Institutional Animal Care and Use
committee. Mice were sensitized by an intraperitoneal injection of 20 ng of OVA (Grade V;
Sigma Chemical, St Louis, Missouri) emulsified in 2.25 mg of alum (AlumImuject; Pierce,
Rockford, Illinois) in a total volume of 100 pL on days 0 and 14. Two weeks following
sensitization, mice received daily challenges of OVA (10% in saline) by instillation in the
nostril without anesthesia for 6 days. Animals were dosed either on day 4 or on ecach of days
1-6 with a compound of the invention at a dose between 0.1 - 10 mg/kg one hour before nasal
challenge.

Measurement of respiratory parameters with whole-body plethvsmography

[00553] Respiratory frequency (RF), expiratory time, and inspiratory time were
measured in unrestrained conscious animals by using single-chamber whole-body
plethysmography (WBP; Buxco, Troy, NY). Before the measurement, mice were left in the
chambers for 20 minutes with constant airflow. For measurement of respiratory parameters
during the early-phase reaction (4™ nasal challenge), mice received OVA (20 pL of 25
mg/mL) through the nostril after measurement of baseline values and were then placed back
into the box. RF, inspiratory time, and expiratory time were measured.

Measurement of Nasal Resistance

[00554] For resistance, measurements of piston volume displacement and cylinder
pressure were used to calculate the impedance of the respiratory system, as described by
Pillow et al. (J Appl Physiol. 2001, 91:2730-2734). Briefly, each muse was anesthetized with

pentobarbital sodium (50 mg/kg administered intraperitoneally) and fixed in a supine
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position. Tracheostomized (18-gauge cannula) mice were mechanically ventilated (160
breaths/minute, tidal volume to 0.15 mL). The frontal and right lateral walls of the upper
trachea and larynx were removed. After incision of the frontal wall of the pharynx, a blunt
19-gauge needle was carefully inserted into the nasopharynx through the pharynx. The
needle was connected to a polyethylene tube (outer diameter, 0.165 cm) with a 2-mm
overhang. The other end of the tube was connected to a custom-designed ventilator. The
nasal cavity was ventilated with 8 mL/kg at a rate of 150 breaths/minute. Resistance was
determined by measuring the piston volume displacement and cylinder pressure. Resistance of
the late-phase response (persistent nasal obstruction) was measured 24 hours after the last

OVA challenge. All data were analyzed with FlexiVent software (Scireq, Montreal, Quebec,

Canada).
[00555] Compounds described herein were shown or will be shown to be effective in
this model.

Preparation 1

4-(6-Chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid
CO,Et
@)
Cl
@)
CO,H

[00556] Step A: Preparation of 3-chloro-1-(5-chloro-2.4-dihydroxyphenyl)propan-1-

one: A 2-liter 4-neck round-bottom flask was charged with trifluoromethanesulfonic acid
(500 g, 3.33 mol) and the flask contents were cooled below 10 °C. 4-Chlororesorcinol (100 g,
0.69 mol) was added in portions over 20-30 minutes, maintaining the temperature at 4 to 8°C.
The reaction mixture was stirred at or below 10°C until a clear solution formed (40 minutes).
3-Chloropropanoic acid (78.8 g, 0.73 mol) was warmed until melted and then added in liquid
form dropwise over 45 minutes to the flask, maintaining the temperature at or below 10°C.
The reaction mixture was stirred for an additional 10 minutes at or below 10°C, then slowly
heated to 50-55°C and maintained there for 6 hours. The reaction mixture was cooled to
ambient temperature and added dropwise to water (1.1 L) contained in a 3-liter 4-neck round-
bottom flask. The resulting mixture was stirred at ambient temperature for 30 minutes. The

resulting precipitate was collected by filtration, washed with water (3 x 540 mL), and dried in
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a fan dryer at 40 °C until the moisture content fell below 0.5%, to afford 3-chloro-1-(5-
chloro-2,4-dihydroxyphenyl)propan-1-one as an orange solid (160 g, 98.4% yield).
[00557] Step B: Preparation of 6-chloro-7-hydroxychroman-4-one: A 20-liter 4-neck

round-bottom flask was charged with water (10 L) and 3-chloro-1-(5-chloro-2,4-
dihydroxyphenyl)propan-1-one (1.62 kg, 6.89 mol), and the resulting mixture was stirred and
cooled to 10 °C. A solution of sodium hydroxide (606.5 g, 15.16 mol) in water (2.96 L) was
added dropwise over 40-60 minutes, maintaining the temperature at 10-15 °C. The resulting
mixture was stirred at ambient temperature for a further 30 minutes, then cooled to 5 °C.
Concentrated hydrochloric acid (1.31 L, 15.98 mol) was added dropwise over 30 minutes,
maintaining the temperature at or below 10 °C. The resulting mixture was stirred at ambient
temperature for a further 30 minutes, and the resulting precipitate was collected by filtration,
washed with water (3 x 5.5 L), and dried at 40 °C until the moisture content fell below 1%.
This crude product (1.2 kg) was transferred to a 10-liter 4-neck round-bottom flask and
stirred with acetonitrile (6.0 L) at ambient temperature for 2 hours, then cooled to 0-5°C and
stirred for an additional 2 hours. The resulting precipitate was collected by filtration, washed
with 4:1 water:acetonitrile (1.5 L) and water (1.2 L), and dried in a fan dryer at 40 °C until
the moisture content fell below 0.5%, to afford 6-chloro-7-hydroxychroman-4-one as an off-
white solid (858 g, 62.7% yield).

[00558] Step C: Preparation of 6-chloro-4.7-bis(trimethylsilyloxy)chroman-4-

carbonitrile: (CAUTION: Hydrogen cyanide gas is produced in this reaction; take appropriate
precautions). A 20-liter 4-neck round-bottom flask was charged with dichloromethane (12.5
L), iodine (32 g, 0.13 mol) and 6-chloro-7-hydroxychroman-4-one (1.25 kg, 6.30 mol). The
resulting mixture was stirred under nitrogen and cooled to 10 °C. Trimethylsilyl cyanide
(2.36 L, 18.88 mol) was added dropwise over 30 minutes, maintaining the temperature at or
below 10 °C. The reaction mixture was stirred at ambient temperature for 10-11 hours, then
cooled below 20 °C. A solution of sodium thiosulfate (59.5 g, 0.38 mol) in water (500 mL)
was added dropwise, maintaining the temperature below 20°C, and the resulting mixture was
stirred for 20 minutes while maintaining the temperature below 20 °C. Solid sodium sulfate
anhydrous (3.75 kg) was added, and the resulting mixture was stirred for 30 minutes while
maintaining the temperature below 20 °C. The reaction mixture was filtered through a
HyFlo™ bed, and the bed was washed with dichloromethane. The combined filtrate and
washing were concentrated under reduced pressure at a temperature below 50 °C to afford 6-

chloro-4,7-bis(trimethylsilyloxy)chroman-4-carbonitrile as a brown oil (2.2 kg, 94.5% yield).
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[00559] Step D: Preparation of 6-chloro-7-hydroxychroman-4-carboxylic acid: A 20-

liter 4-neck round-bottom flask was charged with glacial acetic acid (2.04 L), 6-chloro-4,7-
bis(trimethylsilyloxy)chroman-4-carbonitrile (2.2 kg, 5.94 mol), and tin(Il) chloride
dihydrate (3.35 kg, 14.85 mol) and the resulting mixture was stirred at ambient temperature.
Concentrated hydrochloric acid (5.0 L, 60 mol) was added, and the resulting mixture was
stirred and heated to 80-85°C for 12 hours. The reaction mixture was cooled to ambient
temperature and water (3.6 L) was added, and stirring was continued at ambient temperature
for 15 minutes. Isopropyl acetate (11.5 L) and water (5.8 L) were added, and stirring was
continued at ambient temperature for 15 minutes. The layers were separated, and the aqueous
layer was extracted with isopropyl acetate (2 x 2 L). The organic layers were combined and
washed with brine (3 x 6 L), then dried over sodium sulfate and concentrated under reduced
pressure at a temperature below 50°C to afford crude 6-chloro-7-hydroxychroman-4-
carboxylic acid as a brown semi-solid (1.70 kg, 125% yield).

[00560] Step E: Preparation of ethyl 6-chloro-7-hydroxychroman-4-carboxylate: A 20-

liter 4-neck round-bottom flask was charged with ethanol (8.6 L) and crude 6-chloro-7-
hydroxychroman-4-carboxylic acid (1.70 kg, 7.44 mol) and the resulting mixture was stirred
at ambient temperature. Concentrated sulfuric acid (397 mL) was added over 10 minutes. The
resulting mixture was stirred and heated to reflux for 16 hours. The reaction mixture was
cooled to ambient temperature and diluted with ethyl acetate (9.0 mL). The resulting mixture
was washed with brine (2 x 12 L). The brine washes were combined and extracted with ethyl
acetate (4 L). The ethyl acetate layer was washed with brine (2 L). The organic layers were
combined and dried over sodium sulfate, then concentrated under reduced pressure at a
temperature below 50°C. The residue was purified by chromatography on silica gel (18 kg),
cluting with 85:15 hexanes:ethyl acetate (235 L), to afford ethyl 6-chloro-7-
hydroxychroman-4-carboxylate as a white powder (822 g, 43% yield). MS (apci) m/z = 255.1
(M-H).

[00561] Step F: Preparation of ethyl 7-(4-(tert-butoxycarbonyl)phenoxy)-6-

chlorochroman-4-carboxylate: Tert-butyl 4-bromobenzoate (2104 g, 818.2 mmol) was

dissolved in 1 L of dioxane, which was previously degassed with argon, in a 4-neck 5 L
round bottom flask equipped with a mechanical stirrer and a reflux condenser. Under argon
flow and with stirring, ethyl 6-chloro-7-hydroxychroman-4-carboxylate (176.4 g, 687.2
mmol), NV,N-dimethyl glycine hydrochloride (35.7 g, 346.2 mmol) and cuprous chloride (34.0

g, 342.9 mmol) were added via a funnel. Cesium carbonate then added and an additional 0.5
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L of dioxane was added to the reaction mixture. The mixture was then heated at 95-97 °C for
20 hours. After cooling to ambient temperature, the reaction mixture was poured into 3 L of
a 3:1 mixture of hexanes:ethyl acetate and activated charcoal (300 g) was added. After
stirring periodically for 1 hour, the mixture was filtered thru GF/F paper, washing the filter
cake with 2 L of a 3:1 mixture of hexanes:ethyl acetate. The resulting golden brown solution
was concentrated to provide 304 g of crude ethyl 7-(4-(tert-butoxycarbonyl)-phenoxy)-6-
chlorochroman-4-carboxylate. =~ The crude product was dissolved in dichloromethane,
concentrated onto silica gel and purified by flash column chromatography, eluting with a
gradient of 10 to 25% ethyl acetate in hexanes to give ethyl 7-(4-(tert-
butoxycarbonyl)phenoxy)-6-chlorochroman-4-carboxylate as a colorless, viscous oil (221 g,
74.3% yield). 'H NMR (400 MHz, CDCl3) § 7.96 (d, ] = 8.8 Hz, 2H), 7.37 (s, 1H), 6.94 (d, ]
= 8.8 Hz, 2H), 6.54 (s, 1H), 4.21-4.29 (m, 4H), 3.74 (t, J = 5.3 Hz, 1H), 2.30-2.36 (m, 1H),
2.05-2.14 (m, 1H), 1.58 (s, 9H), 1.31 (t, J = 7.0 Hz, 3H).

[00562] Step G Preparation of  4-(6-chloro-4-(cthoxycarbonyl)chroman-7-

yloxy)benzoic  acid: Ethyl  7-(4-(tert-butoxycarbonyl)phenoxy)-6-chlorochroman-4-

carboxylate (221 g, 0.511 mol) was dissolved in hydrogen chloride in ethyl acetate (2.4 N,
1.6 L, 3.84 mol) and the resulting solution was stirred at ambient temperature for 16 hours.
The solution was concentrated to give 198 g of crude 4-(6-chloro-4-
(ethoxycarbonyl)chroman-7-yloxy)-benzoic acid. The crude product was recrystallized by
dissolving in hot isopropyl acetate (0.5 L) and diluting with hexanes (1.1 L). After 48 hours,
the crystals were collected and wash with hexanes. The resulting white solids were dried
under high vacuum to give 4-(6-chloro-4-(cthoxycarbonyl)chroman-7-yloxy)benzoic acid
(169 g, 88% yield). 'H NMR (400 MHz, CDCls) & 8.08 (d, J = 8.9 Hz, 2H), 7.38 (s, 1H),
6.98 (d, J = 8.8 Hz, 2H), 6.60 (s, 1H), 4.21-4.31 (m, 4H), 3.75 (t, ] = 5.4 Hz, 1H), 2.31-2.37
(m, 1H), 2.08-2.15 (m, 1H), 1.32 (t, J = 7.0 Hz, 3H).
Preparation 2
4-(6-Cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic acid

COQMG

)
Ej\ ~OH

o)
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[00563] Step A: Preparation of methyl 7-(4-(tert-butoxycarbonyl)phenoxy)-6-

cyanochroman-4-carboxylate: A 500 ml flask equipped with a Claisen head and a condenser

was charged with oven dried MS 4A powder (14.5g), methyl 6-cyano-7-fluorochroman-4-
carboxylate (14.11 g, 60.00 mmol), tert-butyl 4-hydroxybenzoate (14.57 g, 75.00 mmol),
K,COs (20.73 g, 150.0 mmol), and 1-methyl-2-pyrrolidinone (120 mL). The mixture was
degassed with Argon for 1 hour, then heated to 115 °C for 18 hours. The mixture was cooled
to ambient temperature. The mixture was filtered through a CELITE pad and rinsed with
EtOAc. The combined filtrates were washed with water. The EtOAc layer was dried over
MgSOQs, filtered through GF paper, and concentrated to a crude oil. The crude oil was
purified on silica gel (EtOAc in hexanes gradient) to provide 18.5 g of the desired compound
as semisolid.

[00564] Step B: Preparation of 4-(6-cyano-4-(methoxycarbonyl)chroman-7-

yloxy)benzoic acid:  7-(4-(tert-Butoxycarbonyl)phenoxy)-6-cyanochroman-4-carboxylate
(18.5 g, 45.185 mmol) was dissolved in dichloromethane (200 mL). Trifluoroacetic acid (50

mL) was added and the mixture was stirred at ambient temperature for 1.5 hours, and then
concentrated under reduced pressure to provide a crude solid. The solid was dissolved in
EtOAc (200 ml), and hexanes (600 ml) were added with stirring. White solid was crashed
out and was collected by filtration to provide 13.11 g of the desired compound as white solid
(81.9%). The mother liquor was concentrated and the residue was dissolved in EtOAc (25
ml). Hexanes (100 ml) were added with stirring and a white solid was crashed out and was
collected by filtration to provide an additional 1.14 g of the desired compound.
Preparation 3

Methyl 6-cyano-7-(4-(3-iodophenylcarbamovl)phenoxy)chroman-4-carboxylate

0
OMe
O
CN
O
H
Q(N I
o]
[00565] A 50 ml round bottomed flask was charged with 4-(6-cyano-4-

(methoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 2) (1.466 g, 4.15 mmol), a
drop of DMF, and 1,2-dichloroethane (10 ml). Oxalyl chloride (2M in dichloromethane)
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(2.283 ml, 4.565 mmol) was slowly added and the mixture became a clear solution. Gas
evolution was observed. The mixture was stirred for 17 hours at ambient temperature.
Triethylamine (1.157 ml, 8.30 mmol) and 3-iodoaniline (0.524 ml, 4.358 mmol) were added
to the acid chloride solution. The mixture was stirred for 1 hour at ambient temperature. The
crude mixture was purified on silica gel (EtOAc in hexanes gradient) to provide 2.094 g of
the title compound as light brown solid (91%).
Preparation 4

Ethyl 6-chloro-7-hydroxychroman-4-carboxylate

0
OEt
0]
Cl
OH
[00566] Step A: Preparation of 6-chloro-7-hydroxychroman-4-one: A 50-liter reactor

was charged with trifluoromethanesulfonic acid (8 kg) and the reactor cooled in an ice bath.
To the reactor was added 4-chlororesorcinol (1.6 kg, 11.1 mol), in portions, at a rate such that
the internal temperature did not exceed 10°C. To the reactor was then added 3-
chloropropanoic acid (1.26 kg, 11.6 mol), and the resulting mixture was warmed to ambient
temperature, then heated at 45-55°C for 6 hours. The reaction mixture was then slowly added
to ice-water (20 L). The resulting slurry was stirred for 2 hours, and the resulting precipitate
was collected by filtration, washed with water (12 L), and air-dried. This material was added
to a solution of sodium hydroxide (1.1 kg, 27.5 mol) in ice-water (24 L), at a rate such that
the internal temperature did not exceed 20°C. The resulting solution was stirred below 20°C
for 1 hour, then cooled, and treated with concentrated hydrochloric acid (2.5 L), at a rate such
that the temperature did not exceed 10°C. The resulting slurry was stirred below 10°C for 1
hour, and the resulting precipitate was collected by filtration, washed with water (10 L), and
partially air-dried. The crude solids from four such procedures were combined and added to a
mixture of acetone (32 L) and water (40 L), and the resulting mixture was stirred and heated
until a clear solution formed. This solution was then cooled to 5-10°C, and the resulting
precipitate was collected by filtration, washed with water (12 L), and dried to afford 6-
chloro-7-hydroxychroman-4-one as a white solid (4.6 kg, 52% yield).
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[00567] Step B: Preparation of 6-chloro-7-hydroxychroman-4-carboxylic acid,

dicyclohexylamine salt: (CAUTION: Hydrogen cyanide gas is produced in this reaction; take

appropriate precautions). A 10-liter 4-neck round-bottom flask equipped with a reflux
condenser, mechanical stirrer, and thermometer was charged with 6-chloro-7-
hydroxychroman-4-one (1.5 kg, 7.6 mol), zinc iodide (49.0 g, 0.154 mol), and trimethylsilyl
cyanide (2.5 L, 20.0 mol), under an atmosphere of nitrogen. The resulting mixture was stirred
at 45-50°C for 2 hours, then cooled to ambient temperature and treated successively with a
solution of sodium thiosulfate (2.5 kg) in water (6 L), saturated sodium bicarbonate solution
(2 L), and ethyl acetate (5 L). The resulting mixture was stirred at ambient temperature for 30
minutes. The layers were separated, and the aqueous layer was extracted with ethyl acetate (2
L). The organic layers were combined and washed with saturated sodium bicarbonate
solution (1 L) and brine (2 x 1 L), then concentrated under reduced pressure. To the resulting
brown oil was added was added successively tin(II) chloride dihydrate (5.3 kg, 23.5 mol),
concentrated hydrochloric acid (7.5 L) and glacial acetic acid (2.7 L). The resulting mixture
was stirred and heated to reflux (100°C) for 18 hours, then cooled to ambient temperature.
The resulting orange precipitate was removed by filtration, and the filtrate was treated with
dichloromethane (5 L). After stirring for 20 minutes, solid sodium chloride was added until
the aqueous layer was saturated. The layers were separated, and the aqueous layer was
extracted with dichloromethane (2 x 2 L). The organic layers were combined and washed
with brine (1 L), then treated with 10% aqueous sodium hydroxide until the apparent pH of
the organic layer was 10-11. The aqueous layer was acidified with concentrated hydrochloric
acid to pH 3-4, then extracted with ethyl acetate (3 x 2L). The organic layers were combined
and stirred at ambient temperature, and dicyclohexylamine (1.5 L) was added dropwise. The
resulting mixture was stirred at ambient temperature for 1 hour, and the resulting precipitate
was collected by filtration, washed with ethyl acetate (2 x 1 L), and dried to afford 6-chloro-
7-hydroxychroman-4-carboxylic acid, dicyclohexylamine salt as an off-white solid (2.0 kg,
64% yield).

[00568] Step C: Preparation of ethyl 6-chloro-7-hydroxychroman-4-carboxylate: A 10-

liter 4-neck round-bottom flask equipped with a reflux condenser, mechanical stirrer, and
thermometer was charged with 6-chloro-7-hydroxychroman-4-carboxylic acid, dicyclohexyl-
amine salt (1.7 kg, 4.1 mol) and 10% aqueous sodium hydroxide (4 L). The resulting mixture
was extracted with methyl ferz-butyl ether (2 x 1L). The aqueous layer was acidified to pH 2-
3 with concentrated hydrochloric acid, then extracted with ethyl acetate (2 x 2L). The organic



74 23.3 75 11.9 76 6.7 77 356.5 78 680. 8 79 98.9

WO 2009/158426 PCT/US2009/048499

63
layers were combined and dried over magnesium sulfate, then concentrated under reduced
pressure. The residual free acid was dissolved in ethanol (4.5 L) and to the resulting solution
was added concentrated sulfuric acid (240 mL), dropwise. The resulting solution was stirred
and heated to reflux for 16 hours. After cooling to ambient temperature, the solution was
diluted with water (1.5 L), followed by dropwise addition of saturated sodium bicarbonate
solution (3 L), resulting in an apparent pH of about 3. The resulting mixture was stirred for 5
hours at ambient temperature, and the resulting precipitate was collected by filtration, washed
with water 3L), and dried to afford ethyl 6-chloro-7-hydroxychroman-4-carboxylate as a light
pink powder (850 g, 81% yield). MS (apci) m/z = 255.1 (M-H).
Preparation 5

2-(2-Bromo-4-chlorophenyl)ethanamine

HzN\/\©\
Cl

[00569] Step A: Preparation of 2-bromo-4-chloro-1-(dibromomethyl)benzene: To a

stirred solution of 4-bromo-2-chlorotoluene (10.0 g; 48.7 mmol) and benzoyl peroxide (0.51
g; 2.09 mmol) in 80 mL of carbon tetrachloride was added N-bromosuccinimide (43.3 g; 243
mmol), and the resulting mixture was stirred and heated to reflux. After 15 hours, the
mixture was cooled to ambient temperature, and the insoluble material was removed by
filtration and washed twice with carbon tetrachloride. The filtrate and washings were
combined and evaporated. The residue was purified by silica gel chromatography on a
Biotage 65M column, ecluting with hexanes to give 17.4 g of 2-bromo-4-chloro-1-
(dibromomethyl)benzene as a colorless liquid.

[00570] Step B: Preparation of 2-bromo-4-chlorobenzaldehyde: A solution of 2-

bromo-4-chloro-1-(dibromomethyl)benzene (17.4 g; 47.9 mmol) in 25 mL ethanol was stirred
and heated to reflux, and a solution of silver(l) nitrate (76.1 g; 448 mmol) in 55 mL water
was added dropwise over 20 minutes. The mixture turned yellow and a precipitate of AgBr
formed immediately upon addition. Following completion of addition, the mixture was
stirred at reflux for an additional hour. After reaching ambient temperature, the mixture was
diluted with 200 mL water and filtered to remove insoluble material. The filtrate was
extracted with 200 mL chloroform and the insoluble materials were washed with 2 x 200 mL

chloroform. The chloroform layers were combined and washed with 250 mL water, then
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dried over sodium sulfate and evaporated to give 10.3 g of 2-bromo-4-chlorobenzaldehyde as
a white solid.

[00571] Step C:  Preparation of 2-bromo-4-chloro-1-(2-nitrovinyl)benzene: A

suspension of 2-bromo-4-chlorobenzaldehyde (2.2 g; 10.0 mmol), methylamine
hydrochloride (0.43 g; 6.4 mmol) and sodium acetate (0.53 g; 6.4 mmol) in 3.8 mL of
nitromethane (70.1 mmol) was stirred at ambient temperature. After stirring for 19 hours the
mixture was diluted with 20 mL water and 40 mL dichloromethane, and the mixture was
transferred to a separatory funnel. After shaking, the organic layer was separated, dried over
sodium sulfate and evaporated to give 2.56 g of a light brown solid. The crude material was
purified by silica gel chromatography on a Biotage 40S column, ecluting with 95/5
hexane/EtOAc to give 1.18 g of 2-bromo-4-chloro-1-(2-nitrovinyl)benzene as a light yellow
solid. MS(apci, neg) m/z =261.

[00572] Step D: Preparation of 2-(2-bromo-4-chlorophenyl)ethanamine: To a stirred

suspension of lithium borohydride (0.39 g; 18.0 mmol) in 25 mL THF at ambient temperature
was added chlorotrimethylsilane (3.9 g; 36.0 mmol), dropwise over 2 minutes. Gas was
evolved and the mixture warmed slightly. After stirring for 20 minutes, gas evolution had
ceased, and argon gas was bubbled through the mixture for 2 minutes to try to remove the
remaining trimethylsilane that had formed. A solution of 2-bromo-4-chloro-1-(2-
nitrovinyl)benzene (1.18g; 4.5 mmol) in 20 mL tetrahydrofuan was then added dropwise with
stirring at ambient temperature over 4 minutes. The resulting mixture was stirred and heated
to reflux. After 2 hours, the heat was removed, and after cooling to ambient temperature, the
mixture was cooled in an ice bath and carefully quenched with 25 mL methanol. The solvent
was evaporated, and the residue was partitioned between 50 mL of 20% KOH and 25 mL of
dichloromethane. The organic layer was dried over sodium sulfate and evaporated to give

0.92 g of 2-(2-bromo-4-chlorophenyl)ethanamine as a cloudy yellow oil. MS (apci, pos) m/z

=234,
Preparation 6
2-(2-Methoxy-4-bromophenyl)ethanamine
OMe
H2N\/\©\
Br
[00573] Step A: Preparation of 4-bromo-2-methoxybenzaldehyde: To a stirred

solution of 4-bromo-2-fluorobenzaldehyde (3.38 g; 16 mmol) in 35 mL methanol at ambient
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temperature was added sodium methoxide solution (4.0 mL of 25% solution; 17.6 mmol), and
the resulting solution was stirred and heated to reflux. After refluxing for 2 hours the solvent
was evaporated. The residue was partitioned between 100 mL dichloromethane and 50 mL
water. The organic layer was dried over sodium sulfate and evaporated. The residue was
purified by silica gel chromatography to give 2.13 g of 4-bromo-2-methoxybenzaldehyde as a
white solid. MS (apci, neg) m/z = 199.

[00574] Step B: Preparation of 4-bromo-2-methoxy-1-(2-nitrovinyl)benzene: A

suspension of 4-bromo-2-methoxybenzaldehyde (1.55 g; 7.2 mmol), methylamine
hydrochloride (0.31 g; 50.4 mmol) and sodium acetate (0.38 g; 4.6 mmol) in 3 mL of
nitromethane was stirred at ambient temperature. After stirring for 14.5 hours the mixture
was diluted with 20 mL water and 40 mL dichloromethane, and the mixture was transferred
to a separatory funnel. After shaking, the organic layer was dried over sodium sulfate and
evaporated to give 1.74 g of 4-bromo-2-methoxy-1-(2-nitrovinyl)benzene as a light yellow
solid. MS (apci, neg) m/z = 257.

[00575] Step C: Preparation of 2-(4-bromo-2-methoxyphenyl)ethanamine: To a stirred

suspension of lithium borohydride (0.57 g; 26.3 mmol) in 40 mL tetrahydrofuran at ambient
temperature was added chlorotrimethylsilane (5.7 g; 52.7 mmol), dropwise over 2 minutes.
Gas was evolved and the mixture warmed slightly. After stirring for 20 minutes, gas
evolution had ceased, and argon gas was bubbled through the mixture for 2 minutesto try to
remove the remaining trimethylsilane that had formed. A solution of 4-bromo-2-
methoxybenzaldehyde (1.7 g; 6.6 mmol) in 30 mL tetrahydrofuran was then added dropwise
with stirring at ambient temperature over 4 minutes. The resulting mixture was then stirred
and heated to reflux. After 90 minutes, the heat was removed, and after cooling to ambient
temperature, the mixture was cooled in an ice bath and carefully quenched with 40 mL
methanol. The solvent was evaporated, and the residue was partitioned between 80 mL of
20% KOH and 40 mL of DCM. The organic layer was dried over sodium sulfate and
evaporated to give 1.29 g of 2-(4-bromo-2-methoxyphenyl)ethanamine as a dark green oil.
MS (apci, pos) m/z = 230.
Preparation 7

2-(2.4-Dichloro-6-methoxyphenyl)ethanamine

MeO Cl

c
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[00576] Step A: Preparation of 2.4-dichloro-6-methoxybenzaldehyde: To a stirred
solution of 2,4-dichloro-6-hydroxybenzaldehyde (1.85 g; 9.7 mmol) in 20 mL DMF at

ambient temperature was added solid potassium carbonate (1.47 g; 10.6 mmol), and the
resulting yellow mixture was stirred at ambient temperature. After 30 minutes, iodomethane
(5.5 g; 38.7 mmol) was added, and the resulting mixture was stirred in an oil bath set to 50
°C. After 10 minutes, the reaction was determined to be complete by thin layer
chromatography (90/10 hexane/EtOAc). After a total of 30 minutes the mixture was cooled
to ambient temperature and diluted with 200 mL water. After stirring for a few minutes, the
precipitate that formed was collected by filtration, washed with water, and dried under
vacuum to give 1.93 g of 2,4-dichloro-6-methoxybenzaldehyde as an off-white powder.

[00577] Step B: Preparation of 1,5-dichloro-3-methoxy-2-(2-nitrovinyl)benzene: A

suspension of 2,4-dichloro-6-methoxybenzaldehyde (0.51 g; 2.5 mmol), methylamine
hydrochloride (0.11 g; 1.6 mmol) and sodium acetate (0.13 g; 1.6 mmol) in 3 mL of
nitromethane was stirred at ambient temperature. After stirring for 15.5 hours the mixture
was diluted with 20 mL water and 40 mL DCM, and then transferred to a separatory funnel.
After shaking, the organic layer was dried over sodium sulfate and evaporated to give 0.57 g
of 1,5-dichloro-3-methoxy-2-(2-nitrovinyl)benzene as a light yellow solid. MS (apci, neg)
m/z = 247

[00578] Step C: Preparation of 2-(2.4-dichloro-6-methoxyphenyl)ethanamine: To a

stirred suspension of lithium borohydride (0.20 g; 9.0 mmol) in 15 mL tetrahydrofuran at
ambient temperature was added chlorotrimethylsilane, dropwise over 2 minutes. Gas was
evolved and the mixture warmed slightly. After stirring for 20 minutes, gas evolution had
ceased, and argon gas was bubbled through the mixture for 2 minutes to remove the
remaining trimethylsilane that had formed. A solution of 1,5-dichloro-3-methoxy-2-(2-
nitrovinyl)benzene (0.56 g; 2.3 mmol) in 10 mL THF was then added dropwise with stirring
at ambient temperature over 4 minutes. The resulting mixture was then stirred and heated to
reflux. After 90 minutes, the heat was removed, and after cooling to ambient temperature, the
mixture was cooled in an ice bath and carefully quenched with 15 mL of methanol. The
solvent was evaporated, and the residue was partitioned between 30 mL of 20% KOH and 15
mL of dichloromethane. The organic layer was dried over sodium sulfate and evaporated to
give 0.49 g of 2-(2,4-dichloro-6-methoxyphenyl)ethanamine as a cloudy yellow oil. MS
(apci, pos) m/z = 220.
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Preparation 8

2-(4-Chloro-2-methoxyphenyl)ethanamine

H2N OMe

Cl
[00579] Step A: Preparation of 2-bromo-4-chloro-1-(dibromomethyl)benzene: To a

stirred solution of 4-bromo-2-chlorotoluene (100 g; 487 mmol) and benzoyl peroxide 5.07 g;
20.9 mmol) in 800 mL of carbon tetrachloride was added N-bromosuccinimide, and the
resulting mixture was stirred and heated to reflux. After 16.5 hours, the mixture was cooled
to ambient temperature, and the insoluble material was removed by filtration and washed
twice with carbon tetrachloride. The filtrate and washings were combined and evaporated.
The orange residual liquid contained some solid, and this material was taken up in 500 mL
hexane. The resulting mixture was filtered to remove insoluble material, and the filtrate was
itself filtered through a 1 inch pad of silica gel in a 150 mL fritted funnel. The filtrate was
evaporated to give 161.5 g of 2-bromo-4-chloro-1-(dibromomethyl)benzene as a pale yellow
liquid.

[00580] Step B: Preparation of 2-bromo-4-chlorobenzaldehyde: A solution of 2-

bromo-4-chloro-1-(dibromomethyl)benzene (162 g; 446 mmol) in 250 mL ethanol was stirred
and heated to reflux, and a solution of silver(I) nitrate (576 g; 3.39 mol) in 600 mL water was
added dropwise over 40 minutes. The mixture turned yellow and a precipitate of AgBr
formed immediately upon addition. Following completion of addition, the mixture was stirred
at reflux for an additional hour. After reaching ambient temperature, the mixture was filtered
through a sintered glass funnel to collect the precipitate, which was then washed with 200 mL
water. The precipitate was washed with 500 mL chloroform. The washes were combined and
transferred to a separatory funnel and the water contained was allowed to separate. The
organic layer was dried over sodium sulfate and evaporated to give 93.3 g of 2-bromo-4-
chlorobenzaldehyde as a white solid.

[00581] Step C: Preparation of (2-bromo-4-chlorophenyl)methanol: A solution of 2-
bromo-4-chlorobenzaldehyde (21.95 g; 100.0 mmol) in 200 mL methanol was stirred and

cooled in an ice bath for 15 minutes, and solid sodium borohydride (1.9 g; 50.0 mmol) was
added. A yellow color formed and there was copious gas evolution. Stirring was continued in

the bath for 1 hour. The solution was diluted with 200 mL water, and then the methanol was
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evaporated on a rotary evaporator. The residual mixture was extracted with 200 mL EtOAc.
The organic layer was washed with 50 mL brine, then dried over sodium sulfate and
evaporated. The residual solid was washed out of the flask with hexane and collected by
filtration, ground with a mortar and pestle to break up the chunks, then washed with hexane
and air-dried on the filter to give 17.8 g of (2-bromo-4-chlorophenyl)methanol as a white
solid.

[00582] Step D: Preparation of 2-bromo-1-(bromomethyl)-4-chlorobenzene: A

solution of (2-bromo-4-chlorophenyl)methanol (17.8 g; 80.4 mmol) in 250 mL of ether was
stirred and cooled in an ice bath for 15 minutes. A solution of phosphorus tribromide (21.8 g;
80.4 mmol) in 75 mL ether was added, dropwise over 30 minutes. After stirring in the bath
for an additional 30 minutes the solution was quenched by careful addition of saturated
sodium bicarbonate solution until no more gas was evolved. The resulting mixture was
transferred to a separatory funnel, and the organic layer was washed with 50 mL brine, then
dried over sodium sulfate and evaporated to give 21.2 g of pale yellow oil. This material was
dissolved in a mixture of 100 mL hexane and 25 mL EtOAc. This solution was poured over a
2 inch pad of silica gel in a 150 mL fritted funnel, and the pad was eluted with 2 x 150 mL
hexane. The combined filtrates were evaporated to give 10.0 g of 2-bromo-1-(bromomethyl)-
4-chlorobenzene as a pale yellow oil.

[00583] Step E: Preparation of 2-(2-bromo-4-chlorophenyl)acetonitrile: A mixture of

2-bromo-1-(bromomethyl)-4-chlorobenzene (9.8 g; 34.5 mmol) and sodium cyanide (2.0 g;
41.4 mmol) in 15 mL of 95% cthanol and 2.5 mL water was stirred and heated to reflux.
After 30 minutes, the solvent was evaporated and the residue was partitioned between 100
mL ether and 50 mL water. The organic layer was dried over sodium sulfate and evaporated.
The residual solid was washed out of the flask with hexane and collected by filtration,
washed with hexane, and air-dried on the filter to give 4.82 g of 2-(2-bromo-4-
chlorophenyl)acetonitrile as a light yellow solid.

[00584] Step F: Preparation of 2-(4-chloro-2-methoxyphenyl)ethanamine: A portion

of 2-(2-bromo-4-chlorophenyl)acetonitrile (7.1 g; 39.1 mmol) was directly dissolved in
borane solution (78.2 mL of a 1.0 M solution in tetrahydrofuran; 78.2 mmol), and the
resulting solution was stirred and heated to reflux. After refluxing for a total of 90 minutes,
the heat was removed and the solution was allowed to cool for a few minutes, and then 16
mL of methanol was carefully added to quench the solution. The resulting solution was again

heated to reflux for 30 minutes. The solvent was then evaporated, and the residue was
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partitioned between 200 mL of 1M HCI (aq.) and 200 mL ether. The aqueous layer was
filtered to remove a small amount of suspended insoluble material, and the pH of the filtrate
was adjusted to pH>12 by the addition of 42% NaOH (aq.). The filtrate was then extracted
with 200 mL dichloromethane. The organic layer was dried over sodium sulfate and
evaporated to give 3.89 g of 2-(4-chloro-2-methoxyphenyl)ethanamine as a colorless liquid.
MS ( apci, pos) m/z = 186.
Preparation 9

2-(2-Methoxy-4-(trifluoromethyl)phenyl)ethanamine

NH,

OMe

CF3
[00585] Step A: Preparation of 2-methoxy-4-(trifluoromethyl)benzaldehyde: 2-

Fluoro-4-(trifluoromethyl)benzaldehyde (5.0 g, 26 mmol) was diluted with sodium
methoxide (57 ml of 0.5 M in methanol; 29 mmol), heated to 50 °C and stirred for 6 hours.
The reaction was then partially concentrated, diluted with ethyl acetate and water. The layers
were separated and the organic layer was dried over MgSQO,, filtered and concentrated to
yield 2-methoxy-4-(trifluoromethyl)benzaldehyde (4.5 g, 22 mmol, 85 % yield).

[00586] Step B: Preparation of (E)-2-methoxy-1-(2-nitrovinyl)-4-

(trifluoromethyl)benzene: A portion of 2-methoxy-4-(trifluoromethyl)benzaldehyde (3.78 g,

18.5 mmol) was diluted with nitromethane (7.02 ml, 130 mmol) followed by the addition of
methylamine hydrochloride (0.750 g, 11.1 mmol) and sodium acetate (0.911 g, 11.1 mmol).
After stirring for 12 hours, the reaction was loaded directly onto a biotage 40 cartridge and
cluted with 5% ethyl acetate/hexanes to 20% ethyl acetate hexanes to yield (E)-2-methoxy-1-
(2-nitrovinyl)-4-(trifluoromethyl)benzene (3.0 g, 12.1 mmol, 65.6 % yield).

[00587] Step C: Preparation of 2-(2-methoxy-4-(trifluoromethyl)phenyl)ethanamine:
A portion of lithium borohydride (0.458 g, 21.0 mmol) was diluted with THF (30 mL)

followed by the dropwise addition of chlorotrimethylsilane (5.34 ml, 42.1 mmol). After
stirring for 15 minutes, argon was bubbled through the reaction mixture for 2 minutes to
climinate trimethylsilane present in the reaction.  (E)-2-methoxy-1-(2-nitrovinyl)-4-
(trifluoromethyl)benzene (1.3 g, 5.26 mmol) was added portionwise (gas evolution occurred).

The reaction was heated to reflux for 2 hours, cooled to 0 °C and carefully quenched with
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methanol (8 mL). The reaction mixture was concentrated, diluted with dichloromethane and
20% aqueous KOH. The layers were separated and the organic layer was dried over sodium
sulfate, filtered and concentrated to yield 2-(2-methoxy-4-
(trifluoromethyl)phenyl)ethanamine (1.1 g, 5.02 mmol, 95.4 % yield).
Example 1

6-Cvano-7-(4-(4-chlorophenylcarbamoyl)phenoxy)chroman-4-carboxylic acid

OH
O
CN
O
T
0
© Cl
[00588] Step A: Preparation of 7-fluoro-4-(trimethylsilyloxy)chroman-4-carbonitrile:

7-Fluoro-2,3-dihydrochromen-4-one (470 mg, 2.829 mmol) and Znl, (45.15 mg, 0.1414
mmol) was diluted with trimethylsilyl cyanide (1.413 mL, 11.32 mmol). The reaction was
stirred for 4 hours at ambient temperature. The reaction was diluted with CH,Cl, and washed
with saturated sodium bicarbonate twice. The organic layer was dried over MgSQOy, filtered

and concentrated to yield the title compound (750 mg, 99.92% yield).

[00589] Step B: Preparation of 7-fluoro-3.4-dihydro-2H-chromene-4-carboxylic acid:
7-Fluoro-4-(trimethylsilyloxy)chroman-4-carbonitrile (750 mg, 2.83 mmol) and SnCl,
dihydrate (2551 mg, 11.3 mmol) were diluted with glacial acetic acid (3 mL) and
concentrated HCl (3 mL). The reaction was heated in an oil bath at 130°C and stirred
overnight. The reaction was allowed to cool, diluted with water and ethyl acetate. The layers
were separated and the organic layer was dried over MgSQO,, filtered and concentrated to
yield the title compound (465 mg, 83.9% yield).

[00590] Step C:  Preparation of methyl 7-fluoro-3.4-dihydro-2H-chromene-4-

carboxylate: 7-Fluoro-3,4-dihydro-2H-chromene-4-carboxylic acid (346 mg, 1.76 mmol) was
diluted with (THF) 2 mL, methanol (2 mL) and 4 drops of sulfuric acid. The reaction was
heated at 55°C and stirred for 12 hours. The reaction was cooled to ambient temperature,

diluted with ethyl acetate and saturated sodium bicarbonate. The layers were separated and
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the organic layer was dried over MgSQ,, filtered and concentrated to yield the title
compound (366 mg, 98.7% yield).
[00591] Step D: Preparation of methyl 6-bromo-7-fluoro-3.4-dihydro-2H-chromene-4-

carboxylate: Methyl 7-fluoro-3,4-dihydro-2H-chromene-4-carboxylate (336 mg, 1.60 mmol)
was diluted with DMF (5 mL) followed by the addition of N-bromosuccinimide (313 mg,
1.76 mmol). The reaction was heated at 50°C and stirred for 2.5 hours. The reaction was
cooled, diluted with ethyl acetate and washed with water, saturated sodium bicarbonate,
water, and brine. The organic layer was dried over MgSOQ,, filtered and concentrated. The
material was purified using a Biotage 40M cartridge, gradient 5% cthyl acetate/hexane to
50% to yield the title compound (415 mg, 89.8% yield).

[00592] Step E:  Preparation of methyl 6-cyano-7-fluorochroman-4-carboxylate:

Methyl 6-bromo-7-fluoro-3,4-dihydro-2H-chromene-4-carboxylate (415 mg, 1.44 mmol) was
diluted with N-methylpyrrolidone (5 mL) followed by the addition of Cu(I)CN (643 mg, 7.18
mmol). The reaction was bubbled with argon for 20 minutes, then heated at 160°C under a
slight argon bubble for 6 hours. The reaction was cooled to ambient temperature and loaded
directly onto a Biotage 25 column eluting with 5% ethyl acetate/hexanes to 100% ethyl
acetate to yield the title compound (260 mg, 77.0% yield).

[00593] Step F: Preparation of methyl 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-

6-cyanochroman-4-carboxylate: Methyl 6-cyano-7-fluorochroman-4-carboxylate (50 mg,

0.21 mmol) was diluted with 1-methyl-2-pyrrolidinone (2 mL) followed by the addition of
K,CO; (147 mg, 1.1 mmol) and N-(4-chlorophenethyl)-4-hydroxybenzamide (59 mg, 0.21
mmol). The reaction was bubbled with argon for 10 minutes and then heated to 110°C and
stirred for 6 hours. After the reaction was allowed to cool, it was loaded directly onto a
Biotage 25 column and eluted with 5% cthyl acetate/hexanes to 100% ethyl acetate to yield
methyl  7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-6-cyanochroman-4-carboxylate (50
mg, 48% yield). MS (ESI)=490.9 (M + 1).

[00594] Step G: Preparation of 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-6-

cyanochroman-4-carboxylic acid: Methyl 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-6-

cyanochroman-4-carboxylate (100 mg, 0.204 mmol) was diluted with THF (1 mL) followed
by the addition of NaOH (0.204 mL, 1.02 mmol) and 500 uL of water and methanol. After
stirring for 3 hours, the reaction was diluted with ethyl acetate and 2N HCIL. The layers were
separated and the organic layer was dried over MgSQ,, filtered and concentrated. The

material was purified using the Horizon with a 25 cartridge and running a gradient 0.5%
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methanol/0.5% acetic acid/CH,Cl, to 10% methanol/0.5% acetic acid/CH,Cl; to yield the
title compound (21 mg, 21.6% yield) as a white solid. MS (ESI) =476.9 (M + 1).
Example 2

7-(4-(4-chlorophenylcarbamov])phenoxv)-6-cyano-4-methylchroman-4-carboxylic acid

OH
0]
CN
O
|08
N\/\@\
© Cl
[00595] Step A: Preparation of methyl 6-cyano-7-fluoro-4-methylchroman-4-

carboxylate: Methyl  6-cyano-7-fluoro-3,4-dihydro-2H-chromene-4-carboxylate  (from
Example 3, Step E; 28 mg, 0.12 mmol) was diluted with acetonitrile (1 mL) followed by the
addition of K,CO;3; (49 mg, 0.36 mmol) and iodomethane (0.023 mL, 0.36 mmol). The
reaction was then heated at 60°C for 1 hour, then cooled and NaH (8.6 mg, 0.36 mmol) was
added. The reaction was deemed complete by LC. The reaction was loaded onto a Biotage
25 samplet and purified running a gradient 5% ethyl acetate/hexane to 100% ethyl
acetate/hexane to yield the title compound (10 mg, 34% yield).

[00596] Step B: Preparation of methyl 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-

6-cyano-4-methylchroman-4-carboxylate: Methyl 6-cyano-7-fluoro-4-methylchroman-4-

carboxylate (10 mg, 0.040 mmol) was diluted with N-methylpyrrolidone (2 mL) followed by
the addition of K,CO; (28 mg, 0.20 mmol) and N-(4-chlorophenethyl)-4-hydroxybenzamide
(11 mg, 0.040 mmol). The reaction was bubbled with argon for 10 minutes and then heated
at 110 °C and stirred for 5 hours. The reaction was allowed to cool, loaded directly onto a 25
samplet and eluted on the horizon with 5% ethyl acetate/hexanes to 100% ethyl
acetate/hexanes to yield the title compound (12 mg, 59% yield). MS (ESI) =504.9 (M + 1).

[00597] Step C: Preparation of 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-6-

cyano-4-methylchroman-4-carboxylic acid: Methyl 7-(4-((4-chlorophenethyl)carbamoyl)

phenoxy)-6-cyano-4-methylchroman-4-carboxylate (12 mg, 0.0238 mmol) was diluted with
THF (500 uL) followed by the addition of NaOH (0.0475 mL, 0.238 mmol) and 200 uL of
water and methanol. After stirring for 3 hours, the reaction was diluted with ethyl acetate and

2N HCI. The layers were separated and the organic layer was dried over MgSQy, filtered and



130 25.7 131 59.3 132 37.4 133 625.2 134 112.5 135 204.6

WO 2009/158426 PCT/US2009/048499

73
concentrated. The material was purified using the Horizon with a 25 cartridge and running a
gradient 0.5%methanol/0.5% acetic acid/CH,Cl, to 10%methanol/0.5% acetic acid/CH,Cl, to
yield the title compound (4.0 mg, 34.3% yield) as a white solid. MS (ESI) =490.9 (M + 1).
Example 3

7-(4-(4-Chlorophenylcarbamoyl)phenoxy)-6-cyano-2.2-dimethvylchroman-4-carboxvlic acid

OH
(0]
CN
(@)
S8
L
© Cl
[00598] Step A: _Preparation of 7-fluoro-2,2-dimethyl-2,3-dihydrochromen-4-one: To

1-(4-fluoro-2-hydroxyphenyl)ethanone (5.75 g, 37.3 mmol) and propan-2-one (12 mL, 37.3
mmol) in benzene (50 mL) was added pyrrolidine (3.11 mL, 37.3 mmol) and the reaction
heated at 80 °C for 3 hours. The reaction was diluted with ethyl acetate (50 mL), washed
with 1N HCI (50 mL), brine (50 mL), dried over magnesium sulfate and concentrated. The
residue was purified by silica gel chromatography, eluting with a gradient of 5% ethyl
acetate/hexanes to 50% ethyl acetate, to provide the title compound (5.12 g, 70.7% yield).

[00599] Step B: Preparation of 7-fluoro-2,2-dimethyl-3.4-dihydro-2H-chromene-4-
carboxylic acid: To 7-fluoro-2,2-dimethyl-2,3-dihydrochromen-4-one (1.000 g, 5.149 mmol)

was added trimethylsilyl cyanide (3.215 mL, 25.75 mmol) followed by a spatula tip of zinc
iodide. The reaction was heated at 50°C for 1 hour. The reaction was cooled, diluted with
ethyl acetate (40 mL) and washed with saturated sodium bicarbonate (2 x 25 mL), brine (25
mL), dried over magnesium sulfate and concentrated. The product was dissolved in 5 mL of
acetic acid and 5 mL of HCI, and SnCl, dihydrate (4.648 g, 20.60 mmol) was added. The
reaction heated at reflux (130°C oil bath temperature) overnight. The reaction was cooled,
diluted with ethyl acetate (50 mL), washed with water (50 mL) and brine (50 mL), dried over
magnesium sulfate and concentrated. The residue was purified by silica gel chromatography
over silica gel eluting with a gradient of 0.5% MeOH/CH,Cl, containing 0.5% acetic acid to
10% MeOH/CH,Cl, containing 0.5% acetic acid to provide the title compound (0.280 g,
24.25% yield).
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[00600] Step C: Preparation of methyl 7-fluoro-2.2-dimethyl-3.4-dihydro-2H-

chromene-4-carboxylate: To 7-fluoro-2,2-dimethyl-3,4-dihydro-2H-chromene-4-carboxylic
acid (0.280 g, 1.25 mmol) in CH,Cl, (5 mL) and MeOH (1 mL) was added TMSCHN; (0.937

mL, 1.87 mmol) dropwise. After the addition, the reaction was concentrated, loaded onto
silica gel, and the product eluted using a gradient of 5% ethyl acetate/hexanes to 40% ethyl
acetate/hexanes to provide the title compound (0.225 g, 75.6% yield).

[00601] Step D: Preparation of methyl 6-bromo-7-fluoro-2.2-dimethyl-3.4-dihydro-

2H-chromene-4-carboxylate: Methyl  7-fluoro-2,2-dimethyl-3,4-dihydro-2H-chromene-4-
carboxylate (187 mg, 0.785 mmol) was diluted with DMF (5 mL) followed by the addition of

N-bromosuccinimide (154 mg, 0.863 mmol). The reaction was heated at 50°C for 2.5 hours.
The reaction was cooled, diluted with ethyl acetate and washed with water, saturated sodium
bicarbonate, water, and brine. The organic layer was dried over MgSQ;, filtered and
concentrated. The material was purified using a Biotage 40M cartridge, gradient 5% ethyl
acetate/hexane to 50% to yield the title compound (232 mg, 93.2% yield).

[00602] Step E: Preparation of methyl 6-cyano-7-fluoro-2.2-dimethylchroman-4-
carboxylate: methyl 6-bromo-7-fluoro-2,2-dimethyl-3,4-dihydro-2H-chromene-4-

carboxylate (232 mg, 0.732 mmol) was diluted with N-methylpyrrolidone (4 mL) followed
by the addition of Cu(I)CN (328 mg, 3.66 mmol). The reaction was bubbled with Argon for
15 minutes and then heated at 160°C. The reaction was stirred for 5 hours and then allowed
to cool. The reaction was loaded directly onto a Biotage 25 column eluting with 5% ethyl

acetate/hexanes to 100% ethyl acetate to yield the title compound (120 mg, 62.3% yield).

[00603] Step F: _Preparation of methyl 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-

6-cyano-2.2-dimethylchroman-4-carboxylate: Methyl 6-cyano-7-fluoro-2,2-
dimethylchroman-4-carboxylate (19 mg, 0.072 mmol) was diluted with N-methylpyrrolidone
(2 mL) followed by the addition of K,COs (25 mg, 0.18 mmol) and N-(4-chlorophenethyl)-4-
hydroxybenzamide (20 mg, 0.072 mmol). The reaction was bubbled with argon for 10
minutes and then heated at 110°C for 6 hours. After cooling, the reaction mixture was loaded
directly onto a Biotage 25 column and eluted with 5% ecthyl acetate/hexanes to 100% ethyl
acetate to yield the title compound (2.0 mg, 5.3% yield).

[00604] Step G: Preparation of 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-6-

cyano-2,2-dimethylchroman-4-carboxylic acid: Methyl 7-(4-((4-chlorophenethyl)carbamoyl)

phenoxy)-6-cyano-2,2-dimethylchroman-4-carboxylate (2.0 mg, 0.00385 mmol) was diluted
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with THF (500 pL) followed by the addition of NaOH (0.00771 mL, 0.0385 mmol) and 200
uL of water and methanol. After stirring for 3 hours, the reaction was diluted with ethyl
acetate and 2N HCI1. The layers were separated and the organic layer was dried over MgSQy,
filtered and concentrated. The material was purified using a 0.5 mm preparative TLC plate,
eluting with 5% methanol/0.5% acetic acid/CH,Cl, to yield the title compound (0.6 mg,
30.8% yield) as a white solid. MS (ESI)=504.9 (M + 1).
Example 4

6-Cvano-7-(4-(2.4-dichlorophenylcarbamoyl)phenoxy)chroman-4-carboxvlic acid

OH
0]
CN
O
|08
N
© Cl
[00605] Step A: Preparation of 6-cyano-7-fluorochroman-4-carboxylic acid: Methyl

6-cyano-7-fluoro-3,4-dihydro-2H-chromene-4-carboxylate (45 mg, 0.19 mmol) was diluted
with THF (1 mL) followed the addition of NaOH (0.19 mL, 0.96 mmol), 200 uL of water and
methanol. After stirring for 3 hours, the reaction was diluted with ethyl acetate and 2N HCI.
The layers were separated and the organic layer was dried over MgSOQO,, filtered and
concentrated to yield the title compound (40 mg, 95% yield).

[00606] Step B: Preparation of 7-(4-((2.4-dichlorophenethyl)carbamoyl)phenoxy)-6-

cyanochroman-4-carboxylic acid: 6-cyano-7-fluorochroman-4-carboxylic acid (40 mg, 0.18

mmol) was diluted with N-methylpyrrolidone (2 mL) followed by the addition of K,CO3 (100

mg, 0.72 mmol) and N-(2,4-dichlorophenethyl)-4-hydroxybenzamide (56 mg, 0.18 mmol).
The reaction was bubbled with argon for 10 minutes and then heated at 140 °C. After stirring
for 5 hours, the reaction was loaded directly onto a Biotage 25 cartridge eluting with 0.5%
acetic acid/0.5% methanol/CH,Cl, to 0.5% acetic acid/10% methanol/CH,Cl, to yield the
title compound (4.8 mg, 5.2% yield). 'H NMR (400 MHz, CD:OD) & 8.57-8.59 (m, NH),
7.84 (d, J = 8.7 Hz, 2H), 7.69 (s, 1H), 7.44 (d, J = 2.4 Hz, 1H), 7.32 (d, ] = 8.4 Hz, 1H), 7.26
(dd,J=1.7,8.0 Hz, 1H), 7.13 (d, J = 8.7 Hz, 2H), 6.40 (s, 1H), 4.29-4.34 (m, 1H), 4.20-4.26
(m, 1H), 3.85 (t, J = 5.1 Hz, 1H), 3.64 (q, J = 6.1 Hz, 2H), 3.06 (t, ] = 7.0 Hz, 2H), 2.32-2.37
(m, 1H), 2.08-2.16 (m, 1H).
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Example 5
6-Cyano-7-(4-(phenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid
(@)
OH
@)
CN
(@)
S
N
I \/\@
[00607] Step A: Preparation of methyl 7-(4-(tert-butoxycarbonyl)phenoxy)-6-
cyanochroman-4-carboxylate: Methyl  6-cyano-7-fluorochroman-4-carboxylate (from

Example 3, Step E) (700 mg, 2.98 mmol), tert-butyl 4-hydroxybenzoate (578 mg, 2.98 mmol)
and K,COs (494 mg, 3.57 mmol) were diluted with N-methylpyrrolidone (6 mL) and bubbled
with argon for 10 minutes. The reaction was heated to 110°C and stirred for 5 hours. The
reaction was loaded directly onto a Biotage 40M cartridge and ecluted with 5% ethyl
acetate/hexanes to 100% ethyl acetate to yield the title compound (400 mg, 32.8% yield).

[00608] Step B: Preparation of 4-(6-cyano-4-(methoxycarbonyl)chroman-7-

yloxy)benzoic  acid:  Methyl  7-(4-(tert-butoxycarbonyl)phenoxy)-6-cyanochroman-4-
carboxylate (400 mg, 0.977 mmol) was diluted with CH,Cl, followed by the addition of TFA

(1 mL). After stirring for 2 hours, the reaction was concentrated to yield the title compound
(240 mg, 69.5% yield).

[00609] Step C: Preparation of methyl 6-cyano-7-(4-(phenethylcarbamoyl)phenoxy)

chroman-4-carboxylate: 4-(6-cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic acid
(13 mg, 0.0368 mmol), HBTU (16.7 mg, 0.0442 mmol) were diluted with N-
methylpyrrolidone (1 mL) followed by the addition of 2-phenylethanamine (0.00647 mL,
0.0515 mmol), N,N-diisopropylethylamine (0.0160 mL, 0.0920 mmol) and DMAP (1.35 mg,

0.0110 mmol). After stirring for 3 hours, the reaction was loaded directly onto a Biotage 121
cartridge eluting with 5% ethyl acetate/hexanes to 100% ethyl acetate to yield the title
compound (16.1 mg, 95.9% yield).

[00610] Step D: Preparation of 6-cyano-7-(4-(phenethylcarbamoyl)phenoxy)

chroman-4-carboxylic acid: Methyl 6-cyano-7-(4-(phenethylcarbamoyl)phenoxy)chroman-4-
carboxylate (16.1 mg, 0.0353 mmol) was diluted with THF (500 uL) followed by the addition
of NaOH (0.0705 mL, 0.353 mmol) and water (100 puL) and methanol (100 pL). After
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stirring for 3 hours, the reaction was diluted with ethyl acetate and 2N HCL. The layers were
separated and the organic layer was dried over MgSQ,, filtered and concentrated to yield the
title compound (12.0 mg, 76.9% yield). "H NMR (400 MHz, CD;0D) & 7.85 (d, 2H), 7.66 (s,
1H), 7.20-7.30 (m, 5H), 7.15 (d, 2H), 6.40 (s, 1H), 4.20-4.35 (m, 2H), 3.85 (bt, 1H), 3.58 (4,
2H), 2.92 (t, 2H), 2.3-2.4 (m, 1H), 2.1-2.2 (m, 1H).
Example 6

6-Cvano-7-(4-(2.3-dihydro-1H-inden-2-ylcarbamoyl)phenoxy)chroman-4-carboxylic acid

OH
O
CN
O
H
|o%:
[00611] Step A: Preparation of 7-(4-((2.3-dihydro-1H-inden-2-yl)carbamoyl) phenoxy)
-6-cyano-3.4-dihydro-2H-chromene-4-carboxylate: 4-(6-Cyano-4-(methoxycarbonyl)

chroman-7-yloxy)benzoic acid (from Example 7, Step B) (12 mg, 0.034 mmol), HBTU (15
mg, 0.041 mmol) were diluted with N-methylpyrrolidone (1 mL) followed by the addition of
2-aminoindan (4.5 mg, 0.034 mmol), N,N-diisopropylethylamine (0.015 mL, 0.085 mmol)
and DMAP (1.2 mg, 0.010 mmol). After stirring for 3 hours, the reaction was loaded directly
onto a Biotage 12i cartridge eluting with 5% ecthyl acetate/hexanes to 100% ethyl acetate to
yield the title compound (12 mg, 75% yield).

[00612] Step B: Preparation of  7-(4-((2,3-dihydro-1H-inden-2-yl)carbamoyl)
phenoxy)-6-cyano-3.4-dihydro-2H-chromene-4-carboxylic acid: Methyl 7-(4-((2,3-dihydro-

1H-inden-2-yl)carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-carboxylate (12

mg, 0.026 mmol) was diluted with THF (500 uL) followed by the addition of NaOH (1.0 mg,
0.026 mmol), water (200 uL) and methanol (200 uL). After stirring for 2 hours, the reaction
was diluted with 2N HCI and ethyl acetate. The layers were separated and the organic layer
was dried over MgSQ,, filtered and concentrated to yield the title compound (10 mg, 86%
yield). '"H NMR (400 MHz, CD;0D) & 7.90 (d, 2H), 7.64 (s, 1H), 7.15-7.22 (m, 4H), 7.15 (d,
2H), 6.41 (s, 1H) 4.20-4.35 (m, 3H), 3.82 (bt, 1H), 3.3-3.4 (m, 2H), 2.95-3.05 (m, 2H), 2.35-
2.40 (m, 1H), 2.10-2.15 (m, 1H).
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Example 7

7-(4-(4-Chlorobenzyloxycarbamovyl)phenoxy)-6-cyanochroman-4-carboxylic acid

OH
O
CN
O
|o%:
N<
O/\@\
© cl
[00613] Step A: Preparation of methyl 7-(4-((4-

chlorobenzyloxy)carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-carboxylate: 4-
(6-cyano-4-(methoxycarbonyl)-3,4-dihydro-2H-chromen-7-yloxy)benzoic acid (from
Example 7, Step B) (17 mg, 0.0481 mmol) was diluted with CH,Cl, (1 mL) followed by the
addition of oxalyl chloride in CH,Cl, (2M in CH,Cl) (0.0289 mL, 0.0577 mmol) and 1 drop
of DMF. This was stirred for 20 minutes followed by the addition of O-(4-
chlorobenzyl)hydroxylamine (15.2 mg, 0.0962 mmol) and N,N-diisopropylethylamine
(0.0335 mL, 0.192 mmol). After stirring for 30 minutes the reaction was loaded directly
onto a Biotage 121 eluting with hexane:ethyl acetate (1:1) to yield the title compound (5 mg,
21.1% yield).

[00614] Step B: Preparation of 7-(4-((4-chlorobenzyloxy)carbamoyl)phenoxy)-6-
cyano-3,4-dihydro-2H-chromene-4-carboxylic  acid: Methyl  7-(4-((4-chlorobenzyloxy)
carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-carboxylate (5 mg, 0.0101 mmol)
was diluted with THF (500 uL) followed by the addition of NaOH (0.0203 mL, 0.101 mmol),
water (200 uL) and methanol (200 puL). After stirring for 2 hours, the reaction was diluted
with 2N HCI and ethyl acetate. The layers were separated and the organic layer was dried
over MgSOs,, filtered and concentrated to yield the title compound (4.0 mg, 82.3% yield). 'H
NMR (400 MHz, CDsOD) 6 7.80 (d, 2H), 7.70 (s, 1H), 7.48 (d, 2H), 7.40 (d, 2H), 7.15 (d,
2H), 6.41 (s, 1H), 4.95 (s, 2H), 4.2-4.35 (m, 2H), 3.82 (bt, 1H), 2.35-2.40 (m, 1H), 2.10-2.15
(m, 1H).
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Example 8

6-Cvano-7-(4-(3.4-dichlorophenylcarbamoyl)phenoxy)chroman-4-carboxvlic acid

OH
0]
CN
0]
je
© Cl
[00615] Step A: Preparation of methyl 7-(4-((3.4-dichlorophenyl)carbamoyl)phenoxy)-

6-cyano-3.4-dihydro-2H-chromene-4-carboxylate: 4-(6-Cyano-4-(methoxycarbonyl)-3,4-
dihydro-2H-chromen-7-yloxy)benzoic acid (17 mg, 0.0481 mmol) was diluted with CH,Cl,
(1 mL) followed by the addition of oxalyl chloride in CH,Cl, (2M in CH,Cl,) (0.0289 mL,
0.0577 mmol) and 1 drop of DMF. The reaction was stirred for 20 minutes, and then 3,4-
dichlorobenzenamine (15.6 mg, 0.0962 mmol) and N,N-diisopropylethylamine (0.0210 mL,
0.120 mmol) were added. After stirring for 30 minutes the reaction was loaded directly onto
a Biotage 12i eluting with hexane:ethyl acetate (1:1) to yield the title compound (17 mg,
71.0% yield) as a clear oil.

[00616] Step B: Preparation of 7-(4-((3.4-dichlorophenyl)carbamoyl)phenoxy)-6-
cyano-3.4-dihydro-2H-chromene-4-carboxylic acid: Methyl = 7-(4-((3,4-dichlorophenyl)

carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-carboxylate (17 mg, 0.034 mmol)
was diluted with THF (500 uL) followed by the addition of NaOH (0.041 mL, 0.21 mmol),
water (200 pL) and methanol (200 uL). After stirring for 2 hours, the reaction was diluted
with 2N HCI and ethyl acetate. The layers were separated and the organic layer was dried
over MgSOy, filtered and concentrated to yield the title compound (10 mg, 61% yield). 'H
NMR (400 MHz, CDs;0OD) ¢ 8.1 (d, 1H), 8.0 (d, 2H), 7.70 (s, 1H), 7.62 (dd, 1H), 7.48 (d,
1H), 7.20 (d, 2H), 6.41 (s, 1H), 4.2-4.35 (m, 2H), 3.82 (bt, 1H), 2.35-2.40 (m, 1H), 2.10-2.15
(m, 1H).
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Example 9

6-Chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-nitrophenoxy)chroman-4-carboxylic acid

OH

Cl
@)
H
N
OZN: : Y
I \/\@\
Cl
[00617] Step A: Preparation of 4-chloro-N-(4-chlorophenethyl)-3-nitrobenzamide: 2-

(4-chlorophenyl)ethanamine (2.3 ml, 16 mmol) was diluted with DCM (40 mL) followed by
the addition of DIEA (2.9 ml, 16 mmol) and 4-chloro-3-nitrobenzoyl chloride (3.0 g, 14

mmol) dropwise in 10 mL of DCM. After stirring for 30 minutes, the reaction was loaded
onto silica gel and eluted with hexanes/ethyl acetate (2/1) to yield N-(4-chlorophenethyl)-4-
chloro-3-nitrobenzamide (4.0 g, 86% yield) as a white solid.

[00618] Step B: Preparation of methyl 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-

nitrophenoxy)chroman-4-carboxylate: ~ Methyl 6-chloro-7-hydroxychroman-4-carboxylate

(100 mg, 0.412 mmol) (Preparation 4, substituting methanol for ethanol in Step C) was
diluted with DMSO (1 mL) followed by the addition of K,CO3 (68.3 mg, 0.495 mmol) and
N-(4-chlorophenethyl)-4-chloro-3-nitrobenzamide (140 mg, 0.412 mmol). The reaction was
heated to 62°C and stirred for 3 hours. The reaction was cooled, loaded directly onto silica
gel and eluted with 5% ethyl acetate/hexanes to 100% ethyl acetate to yield methyl 7-(4-((4-
chlorophenethyl)carbamoyl)-2-nitrophenoxy)-6-chlorochroman-4-carboxylate (60 mg, 26.7%
yield).

[00619] Step C: Preparation _of _6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-

nitrophenoxy)chroman-4-carboxylic acid: To a stirred solution of methyl 7-(4-((4-

chlorophenethyl)carbamoyl)-2-nitrophenoxy)-6-chlorochroman-4-carboxylate (5 mg,
0.00917 mmol) in THF (200 uL) was added NaOH (0.0183 ml, 0.0917 mmol) followed by
water and methanol (100 uL each). After stirring for 2 hours, the reaction was diluted with
ethyl acetate and 2N HCI. The layers were separated and the organic layer was dried over
MgSQO,, filtered and concentrated to yield 7-(4-((4-chlorophenethyl)carbamoyl)-2-
nitrophenoxy)-6-chlorochroman-4-carboxylic acid (1.8 mg, 37.0% yield). LCMS (apci/pos)
=533.0 (M+H).
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Example 10

6-Chloro-7-(4-(4-chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid

OH
(0]
Cl
(0]
H
> T
© Cl
[00620] Step A: Preparation of ethyl 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)

phenoxy)chroman-4-carboxylate: 4-(6-Chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic

acid (Preparation 1) (100 g, 265.40 mmol) was dissolved in dry dichloromethane (750 ml)
and few drops of DMF. Oxalyl Chloride (24.310 ml, 278.67 mmol) was slowly added to the
mixture under nitrogen stream over a period of 0.5 hours at ambient temperature. Gas
evolution was observed. The mixture was stirred for 5 hours at ambient temperature and
cooled in an ice bath. 2-(4-Chlorophenyl)ethanamine (40.602 ml, 291.94 mmol) and
diisopropylethylamine (55.624 ml, 318.48 mmol) were added. The mixture was warmed to
ambient temperature and stirred for 16 hours. The crude mixture was transferred to a
separatory funnel and washed with 1N HCI, water, and brine, dried over magnesium sulfate,
filtered, and concentrated under reduced pressure. The resulting crude solid was further dried
under high vacuum to provide 143.5¢g of a pink solid. This solid was recrystallized from hot
EtOAc/hexanes to provide130.0g of the title compound as a light purple solid.

[00621] Step B: Preparation of 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)

phenoxy)chroman-4-carboxylic acid:  Ethyl 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)
phenoxy)chroman-4-carboxylate (128.8g, 250.4 mmol) was dissolved in EtOH (250 mL) and
THF (500 mL). NaOH (6N) (62.60 ml, 375.6 mmol) was added and the mixture was stirred

at ambient temperature for 1.5 hours. The mixture was transferred to a 2L separatory funnel
and IN HCI (500.8 ml, 500.8 mmol) was added to the mixture. Additional EtOAc (250 ml)
was added and the layers were separated. The organic layer was washed with water and
brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The
resulting crude solid was recrystallized from THF and hexanes to provide 122.0 g of the title
compound as a faint pink solid (yield 95.0 %). '"H NMR analysis showed that the solid
contained THF. The THF content was 27 mol% (5.2% weight) and the desired product
content by weight was 94.8%. MS (apci) m/z =486.1 (M + H).
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Example 11

Separation of enantiomers of 6-Chloro-7-(4-(4-
chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid

[00622] Separation _of cnantiomers of 6-chloro-7-(4-(4-chlorophencthylcarbamoyl)

phenoxy)chroman-4-carboxylic acid: 6-Chloro-7-(4-(4-chlorophenethylcarbamoyl)phenoxy)

chroman-4-carboxylic acid (Example 10; 140 g) was dissolved in methanol (50 mg/mL). The
material was resolved via supercritical fluid chromatography employing a CHIRALCEL®
OJ-H column (3 x 15 cm) eluting with 30% methanol/carbon dioxide at 100 bar, using 3 mL
injections and a flow rate of 100 mL/min. Collection of fractions containing peak 2 and
removal of volatiles provided the more potent DP2 binding enantiomer, Enantiomer 2 of 6-
Chloro-7-(4-(4-chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (65 g, 46%
yield). MS (apci) m/z =486.1 (M+H).
Example 12

Sodium 6-chloro-7-(4-(phenethylcarbamoyl)phenoxy)chroman-4-carboxylate

ONa
(0]
Cl
(0]
G
N
T \/\@
[00623] Step A: Preparation of ethyl 6-chloro-7-(4-(phenethylcarbamoyl)phenoxy)

chroman-4-carboxylate: To a stirred solution of 4-(6-chloro-4-(ethoxycarbonyl)chroman-7-

yloxy)benzoic acid (Preparation 1) (75 mg, 0.20 mmol) and O-(7-azabenzotriazol-1-yl)-
N,N,N’,N -tetramethyluronium hexafluorophosphate (84 mg, 0.22 mmol) in N,N-
dimethylformamide (1 mL) at ambient temperature was added phenethylamine (28 uL, 0.22
mmol) and N,N-diisopropylethylamine (105 uL, 0.60 mmol). The resulting yellow solution
was stirred at ambient temperature for 1 hour. The reaction mixture was diluted with water
(10 mL) and extracted with ethyl acetate (10 mL). The organic layer was washed with brine
(5 mL), then dried over sodium sulfate and concentrated to afford ethyl 6-chloro-7-(4-
(phenethylcarbamoyl)phenoxy)chroman-4-carboxylate as an off-white solid (89 mg, 93%
yield).
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[00624] Step B: Preparation of sodium 6-chloro-7-(4-(phenethylcarbamoyl)phenoxy)

chroman-4-carboxylate: To a stirred solution of ethyl 6-chloro-7-(4-(phenethylcarbamoyl)

phenoxy)chroman-4-carboxylate (88 mg, 0.18 mmol) in a mixture of tetrahydrofuran (0.6
mL) and ethanol (0.3 mL) at ambient temperature was added 1M sodium hydroxide (0.73
mL, 0.73 mmol). The resulting slightly cloudy mixture was vigorously stirred at ambient
temperature for 1 hour. The reaction mixture was partitioned between ethyl acetate (10 mL)
and 1M hydrochloric acid (5 mL). The organic layer was washed with brine (5 mL), then
dried over sodium sulfate and concentrated to afford the carboxylic acid as a colorless oil (71
mg, 86% yield). To convert to the sodium salt, the oil was dissolved in methanol (1 mL) and
treated with a 25% (w/v) solution of sodium methoxide in methanol (0.036 mL, 0.16 mmol).
The resulting solution was concentrated, and the residue was concentrated twice from ether to
afford sodium 6-chloro-7-(4-(phenethylcarbamoyl)phenoxy)chroman-4-carboxylate as an off-
white glass (70 mg, 86% yield). MS (apci) m/z =452.1 (M+2H-Na).

Example 13
Sodium 6-chloro-7-(4-(4-phenylbutylcarbamovyl)phenoxy)chroman-4-carboxylate
(¢}
ONa
(e}
Cl
(e}
Oy
N
I \/\/\@
[00625] Prepared according to the method of Example 12, substituting 4-
phenylbutylamine for phenethylamine. MS (apci) m/z = 480.1 (M+2H-Na).
Example 14
Sodium 6-chloro-7-(4-(4-(3-chlorophenyl)butylcarbamovyl)phenoxy)chroman-4-carboxylate
0O
ONa
(¢}
Cl
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[00626] Step A: Preparation of (3-(1.3-dioxoisoindolin-2-yl)propyDtriphenyl-

phosphonium bromide: A solution of N-(3-bromopropyl)phthalimide (25.0 g, 93.2 mmol) and

triphenylphosphine (24.5 g, 93.2 mmol) in toluene (200 mL) was stirred and heated to reflux
for 15 hours. The reaction mixture was cooled to ambient temperature and the resulting
precipitate was collected by filtration, washed with toluene, and dried under vacuum to afford
(3-(1,3-dioxoisoindolin-2-yl)propyl)triphenylphosphonium bromide as a white powder (17.9
g, 36% yield).

[00627] Step B: Preparation of (Z)-2-(4-(3-chlorophenyl)but-3-enyl)isoindoline-1.3-

dione: To a stirred suspension of (3-(1,3-dioxoisoindolin-2-yl)propyl)triphenylphosphonium
bromide (17.6 g, 33.2 mmol) in tetrahydrofuran (170 mL) at ambient temperature was added
3-chlorobenzaldehyde (3.76 mL, 33.2 mmol), and the resulting mixture was cooled with a
dry-ice acetone bath to -75°C. Solid potassium t-butoxide (3.72 g, 33.2 mmol) was added,
and stirring was continued in the bath for an additional 20 minutes; the temperature was -
80°C. The cooling bath was removed, and when the internal temperature reached -30°C, the
flask was placed in a water-ice bath. The temperature eventually settled at 10°C and was
maintained for 2 hours. The reaction mixture was poured into a separatory funnel containing
water (250 mL), and this was extracted with ethyl acetate (250 mL). The organic layer was
dried over sodium sulfate and concentrated. The residue was purified by chromatography on
silica gel, eluting with 90/10 hexanes/ethyl acetate, to afford (Z)-2-(4-(3-chlorophenyl)but-3-
enyl)isoindoline-1,3-dione as a white solid (8.46 g, 82% yield).

[00628] Step C: Preparation of (Z)-4-(3-chlorophenyl)but-3-en-1-amine: To a stirred

suspension of (Z)-2-(4-(3-chlorophenyl)but-3-enyl)isoindoline-1,3-dione (8.4 g, 27 mmol) in
ethanol (100 mL) at ambient temperature was added hydrazine monohydrate (65%, 2.6 mL,
54 mmol). The resulting mixture was stirred and heated to reflux, and a yellow solution
formed upon attaining reflux. About 10 minutes after reflux began, a precipitate formed in
the reaction mixture. After a total of 35 minutes at reflux, the precipitate nearly filled the
flask, and the heat was removed. On reaching ambient temperature, the reaction mixture
formed a solid mass. The mass was dissolved by adding of 2M sodium hydroxide (100 mL).
The resulting solution was concentrated to remove most of the ethanol. The remaining
cloudy mixture was extracted with ethyl acetate (100 mL). The aqueous layer turned into a
gel and the organic layer was decanted away. The organic layer was washed with water (50
mL), then dried over sodium sulfate and concentrated to afford (Z)-4-(3-chlorophenyl)but-3-
en-1-amine as a light brown oil (4.66 g, 95%).
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[00629] Step D: Preparation of 4-(3-chlorophenyl)butan-1-amine: To a solution of (Z)-

4-(3-chlorophenyl)but-3-en-1-amine (1.80 g, 9.91 mmol) in methanol (30 mL) was added
platinum(IV) oxide (0.18 g, 0.79 mmol), and to the resulting stirred mixture at ambient
temperature was fitted a balloon of hydrogen. The flask was purged and refilled five times
with hydrogen, and the resulting mixture was stirred at ambient temperature under a balloon
of hydrogen for 1 hour. The catalyst was removed by filtration through a glass microfibre
filter, and the filtrate was concentrated to afford 4-(3-chlorophenyl)butan-1-amine as a light
yellow oil (1.78 g, 98% yield).

[00630] Step E: Preparation of sodium  6-chloro-7-(4-(4-(3-chlorophenyl)

butylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of

Example 12, substituting 4-(3-chlorophenyl)butan-1-amine for phenethylamine. MS (apci)
m/z = 514.1 (M+2H-Na).

Example 15
Sodium 6-chloro-7-(4-(4-(4-chlorophenyl)butylcarbamoyl)phenoxy)chroman-4-carboxylate
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[00631] Step A: Preparation of 4-(4-chlorophenyl)butanamide: To a stirred solution of

4-(4-chlorophenyl)butanoic acid (3.97 g, 20.0 mmol) and 1-hydroxybenzotriazole hydrate
(3.37 g, 22.0 mmol) in N,N-dimethylformamide (40 mL) at ambient temperature was added
solid 1-ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride (4.21 g, 22 mmol). The
resulting mixture was stirred at ambient temperature for 25 minutes, and a solution of
ammonia in methanol (7M, 14.3 mL, 100 mmol) was added. After stirring at ambient
temperature for a further 15 minutes, the reaction mixture was diluted with water (400 mL)
and extracted with chloroform (100 mL). The organic layer was dried over sodium sulfate
and concentrated. The residual oil was triturated with hexane to afford a solid, which was
collected by filtration, washed with hexane, and dried under vacuum to afford 4-(4-

chlorophenyl)butanamide as an off-white powder (2.40 g, 61% yield).
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[00632] Step B: Preparation of 4-(4-chlorophenyl)butan-1-amine: To a stirred

suspension of lithium aluminum hydride (1.84 g, 48.6 mmol) in diethyl ether (50 mL) at
ambient temperature was added a solution of 4-(4-chlorophenyl)butanamide in
tetrahydrofuran (25 mL), dropwise over 8 minutes. Stirring was continued at ambient
temperature for a further 4 hours. The reaction mixture was carefully quenched by sequential
slow addition of water (2 mL), 10M sodium hydroxide (0.75 mL), and water (7 mL). After
stirring the mixture for 20 minutes, it was extracted with diethyl ether (50 mL). The organic
layer was dried over sodium sulfate and concentrated to afford 4-(4-chlorophenyl)butan-1-
amine as a light yellow oil (1.36 g, 61%).

[00633] Step C: Preparation of sodium 6-chloro-7-(4-(4-(4-chlorophenyl)

butylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of

Example 12, substituting 4-(4-chlorophenyl)butan-1-amine for phenethylamine. MS (apci)
m/z = 514.1 (M+2H-Na).
Example 16

Sodium (Z)-6-chloro-7-(4-(4-(2-chlorophenyl)but-3-enylcarbamovyl)phenoxy)chroman-4-
carboxylate

O
ONa
O
Cl
O

[00634] Step A: Preparation of (Z)-4-(2-chlorophenyl)but-3-en-1-amine: Prepared
according to Steps A through C of Example 14, substituting 2-chlorobenzaldehyde for 3-
chlorobenzaldehyde.
[00635] Step B: Preparation of Sodium (Z)-6-chloro-7-(4-(4-(2-chlorophenyl)but-3-

enylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of

Example 12, substituting (Z)-4-(2-chlorophenyl)but-3-en-1-amine for phenethylamine. MS
(apci) m/z = 512.0 (M+2H-Na).
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Example 17

Sodium 6-chloro-7-(4-(4-(2-chlorophenyDbutylcarbamoyl)phenoxy)chroman-4-carboxylate
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[00636] To a solution of sodium (Z)-6-chloro-7-(4-(4-(2-chlorophenyl)but-3-

enylcarbamoyl)phenoxy)chroman-4-carboxylate (0.16 g, 0.31 mmol) in methanol (2 mL) was
added platinum(IV) oxide (0.018 g, 0.079 mmol), and to the resulting stirred mixture at
ambient temperature was fitted a balloon of hydrogen. The flask was purged and refilled five
times with hydrogen, and the resulting mixture was stirred at ambient temperature under a
balloon of hydrogen for 30 minutes, by which time the catalyst had clumped up. The
methanol supernatant was decanted away from the catalyst with a pipet and concentrated, and
the residue concentrated from diethyl ether to afford sodium 6-chloro-7-(4-(4-(2-
chlorophenyl)butylcarbamoyl)phenoxy)chroman-4-carboxylate as a white glass (142 mg,
87% yield). MS (apci) m/z = 514.1 (M+2H-Na).
Example 18

Sodium (Z)-6-chloro-7-(4-(4-(2.4-dichlorophenyl)but-3-enylcarbamovyl)phenoxy)chroman-4-
carboxylate

O
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o
Cl
O
N Z
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[00637] Step A: Preparation of (Z)-4-(2.4-dichlorophenyl)but-3-en-1-amine: Prepared
according to Steps A through C of Example 14, substituting 2,4-dichlorobenzaldehyde for 3-
chlorobenzaldehyde.
[00638] Step B: Preparation of sodium (Z)-6-chloro-7-(4-(4-(2.4-dichlorophenyl)but-

3-enylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of
Example 12, substituting (Z)-4-(2,4-dichlorophenyl)but-3-en-1-amine for phenethylamine.
MS (apci) m/z = 545.9 (M+2H-Na).
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Example 19

Sodium 6-chloro-7-(4-(4-(2.4-dichlorophenyl)butylcarbamovyl)phenoxy)chroman-4-
carboxylate
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[00639] Prepared according to the method of Example 17, substituting sodium (Z)-6-

chloro-7-(4-(4-(2,4-dichlorophenyl)but-3-enylcarbamoyl)phenoxy)chroman-4-carboxylate
for sodium (Z)-6-chloro-7-(4-(4-(2-chlorophenyl)but-3-enylcarbamoyl)phenoxy)chroman-4-
carboxylate. MS (apci) m/z = 548.1 (M+2H-Na).

Example 20
Sodium 6-chloro-7-(4-(2-methylphenethylcarbamoyl)phenoxvy)chroman-4-carboxylate
(@]
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O
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[00640] Prepared according to the method of Example 12, substituting 2-

methylphenethylamine for phenethylamine. MS (apci) m/z = 466.0 (M+2H-Na).
Example 21

Sodium 6-chloro-7-(4-(2.4-dimethylphenethylcarbamovl)phenoxy)chroman-4-carboxylate
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[00641] Prepared according to the method of Example 12, substituting 2,4-

dimethylphenethylamine for phenethylamine. MS (apci) m/z = 480.0 (M+2H-Na).
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Example 22
Sodium 6-chloro-7-(4-(4-methylphenethylcarbamoyl)phenoxy)chroman-4-carboxylate
0
ONa
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cl
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H
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[00642] Step A: Preparation of ethyl 6-chloro-7-(4-(4-methylphenethylcarbamoyl)
phenoxy)chroman-4-carboxylate: To a  stired  solution  of  4-(6-chloro-4-

(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 1) (75 mg, 0.20 mmol) and 1-
hydroxybenzotriazole hydrate (34 mg, 0.22 mmol) in N,N-dimethylformamide (1 mL) at
ambient temperature was added solid 1-ethyl-(3-dimethylaminopropyl)carbodiimide
hydrochloride (47 mg, 0.24 mmol). The resulting solution was stirred at ambient temperature
for 20 minutes, and 4-methylphenethylamine (30 mg, 0.23 mmol) was added. After stirring
was at ambient temperature for a further 30 minutes, the mixture was diluted with water (10
mL) and extracted with ethyl acetate (5 mL). The organic layer was washed with brine (2
mL), then dried over sodium sulfate and concentrated to afford ethyl 6-chloro-7-(4-(4-
methylphenethylcarbamoyl)phenoxy)chroman-4-carboxylate as a colorless oil (96 mg, 96%
yield).

[00643] Step B: Preparation of sodium 6-chloro-7-(4-(4-methylphenethylcarbamoyl)

phenoxy)chroman-4-carboxylate: Prepared according to the method of Step B of Example 12,

substituting afford ethyl 6-chloro-7-(4-(4-methylphenethylcarbamoyl)phenoxy)chroman-4-
carboxylate for ethyl 6-chloro-7-(4- z (phenethylcarbamoyl)phenoxy)chroman-4-carboxylate.
MS (apci) m/z =494.1 (M+2H-Na).

Example 23
Sodium 7-(4-(4-bromophenethylcarbamovyl)phenoxy)-6-chlorochroman-4-carboxylate
0
ONa
o)
cl
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[00644] Step A: Preparation of ethyl 7-(4-(4-bromophenethylcarbamoyl)phenoxy)-6-

chlorochroman-4-carboxylate: Prepared according to Example 22, step A, substituting 4-

bromophencthylamine for 4-methylphenethylamine (2.70 g, 95% yield).
[00645] Step B: Preparation of sodium 7-(4-(4-bromophenethylcarbamoyl)phenoxy)-6-

chlorochroman-4-carboxylate. Prepared according to the method of Step B of Example 12,

substituting ethyl 7-(4-(4-bromophenethylcarbamoyl)phenoxy)-6-chlorochroman-4-
carboxylate for ethyl 6-chloro-7-(4-(phencthylcarbamoyl)phenoxy)chroman-4-carboxylate.
MS (apci) m/z = 530.0 (M+2H-Na).

Example 24
Sodium 6-chloro-7-(4-(4-cyclopropylphenethylcarbamoyl)phenoxy)chroman-4-carboxylate
(@]
ONa
(@]
Cl
(@]
O
N
O \/\©W
[00646] Step A: Preparation of cthyl 6-chloro-7-(4-(4-

cyclopropylphenethylcarbamoyl) phenoxy)chroman-4-carboxylate: To a stirred suspension of

ethyl 7-(4-(4-bromophencthylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylate (0.56 g,
1.0 mmol) in toluene (6 mL) at ambient temperature was added successively water (0.3 mL),
potassium phosphate (0.64 g, 3.0 mmol), tricyclohexylphosphine (0.11 g, 0.40 mmol), and
cyclopropylboronic acid (0.17 g, 2.0 mmol). The resulting mixture was stirred and a balloon
of nitrogen with a three-way purge valve was attached, and the flask was evacuated and
refilled five times with nitrogen. Palladium(II) acetate (0.045 g, 0.20 mmol) was added, and
again the flask was evacuated and refilled five times with nitrogen. The mixture was stirred
in an oil bath set to 100°C under the nitrogen balloon for 3 hours. The mixture was cooled to
ambient temperature and diluted with ethyl acetate (25 mL) and water (15 mL). The organic
layer was dried over sodium sulfate and concentrated. The residue was purified by
chromatography on silica gel, eluting with 70/30 hexanes/ethyl acetate, to afford ethyl 6-
chloro-7-(4-(4-cyclopropylphenethylcarbamoyl)phenoxy)chroman-4-carboxylate as a white
solid (0.24 g, 46% yield).
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[00647] Step B: Preparation of sodium 6-chloro-7-(4-(4-cyclopropylphenethyl

carbamoyl)phenoxy)chroman-4-carboxylate. Prepared according to the method of Step B of

Example 12, substituting ethyl  6-chloro-7-(4-(4-cyclopropylphenethylcarbamoyl)
phenoxy)chroman-4-carboxylate for cthyl 6-chloro-7-(4-(phenethylcarbamoyl)
phenoxy)chroman-4-carboxylate. MS (apci) m/z = 492.0 (M+2H-Na).

Example 25
Sodium 6-chloro-7-(4-(2-cyclopropylethylcarbamoyl)phenoxy)chroman-4-carboxylate
0O
ONa
O
Cl
O
H
C \n/o \/W
[00648] Prepared according to the method of Example 22, substituting 2-

cyclopropylethylamine for 4-methylphenethylamine. MS (apci) m/z = 416.0 (M+2H-Na).
Example 26

Sodium 6-chloro-7-(4-(2-(2'-chlorobiphenyl-4-yl)ethylcarbamovl)phenoxy)chroman-4-
carboxylate

@)
ONa
O
Cl
O
H
N
: n O Cl
I
[00649] Step A: Preparation of ethyl 6-chloro-7-(4-(2-(2'-chlorobiphenyl-4-

ylethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a stirred suspension of ethyl 7-(4-(4-

bromophenethylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylate (0.56 g, 1.0 mmol) and
2-chlorophenylboronic acid (0.17 g, 1.1 mmol) in a mixture of 1,2-dimethoxyethane (4 mL)
and methanol (2 mL) was added cesium fluoride (0.30 g, 2.0 mmol), followed by
tetrakis(triphenylphosphine)palladium(0) (0.035 g, 0.03 mmol). The resulting mixture was

stirred in an oil bath set to 80 °C for 1 hour. The mixture was cooled to ambient temperature
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and diluted with water (20 mL) and extracted with dichloromethane (2 x 20 mL). The organic
layers were combined and dried over sodium sulfate, then concentrated. The residue was
purified by chromatography on silica gel, eluting with 80/20 hexanes/ethyl acetate, to afford
ethyl 6-chloro-7-(4-(2-(2'-chlorobiphenyl-4-yl)ethylcarbamoyl)phenoxy)chroman-4-
carboxylate as a light brown oil (0.35 g, 59% yield).
[00650] Step B. Preparation of sodium 6-chloro-7-(4-(2-(2'-chlorobiphenyl-4-

yl)ethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of

Step B of Example 12, substituting ethyl 6-chloro-7-(4-(2-(2'-chlorobiphenyl-4-

yl)ethylcarbamoyl)phenoxy)chroman-4-carboxylate for ethyl 6-chloro-7-(4-

(phenethylcarbamoyl)phenoxy)chroman-4-carboxylate. MS (apci) m/z = 562.0 (M+2H-Na).
Example 27

Sodium 6-chloro-7-(4-(4-chloro-2-methylphenethylcarbamovyl)phenoxy)chroman-4-
carboxylate

o}
ONa
e}
cl
o
= “@
N
o}
Cl
[00651] Step A: Preparation of 4-chloro-2-methyl-1-(2-nitrovinyl)benzene: A mixture

of 4-chloro-2-methylbenzaldehyde (1.56 g, 10.1 mmol), methylamine hydrochloride (0.44 g,
6.5 mmol), and sodium acetate (0.53 g, 6.5 mmol) in nitromethane (4 mL) was vigorously
stirred at ambient temperature for 24 hours. The reaction mixture was diluted with water (20
mL) and dichloromethane (40 mL). The organic layer was dried over sodium sulfate and
evaporated to afford 4-chloro-2-methyl-1-(2-nitrovinyl)benzene as a light brown solid (1.87
g, 94% yield).

[00652] Step B: Preparation of 2-(4-chloro-2-methylphenyl)ethanamine: A solution of

4-chloro-2-methyl-1-(2-nitrovinyl)benzene (1.83 g, 9.26 mmol) in tetrahydrofuran (40 mL)
was cooled to 0°C in an ice bath, and a 1M solution of lithium aluminum hydride in
tetrahydrofuran (37 mL, 37 mmol) was added, dropwise over 10 minutes. The resulting
mixture was stirred in the ice bath for 2 hours 30 minutes, then quenched in the following
manner: water (1.5 mL) was added dropwise, and after stirring for 5 minutes, 1M sodium

hydroxide (1.5 mL) was added. After stirring for a further 15 minutes, water (5 mL) was
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added, and the resulting mixture was stirred at ambient temperature for 15 minutes, then
filtered through a medium porosity sintered glass funnel. The collected precipitate was
washed with ethyl acetate (60 mL). The combined filtrate and wash was dried over sodium
sulfate and concentrated to afford 2-(4-chloro-2-methylphenyl)ethanamine as a brown oil
(1.17 g, 75% yield).
[00653] Step C: Preparation of sodium 6-chloro-7-(4-(4-chloro-2-

methylphenethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the

method of Example 22, substituting 2-(4-chloro-2-methylphenyl)ethanamine for 4-
methylphenethylamine. MS (apci) m/z = 500.1 (M+2H-Na).
Example 28

Sodium 7-(4-(4-bromo-2-chlorophenethylcarbamovl)phenoxv)-6-chlorochroman-4-
carboxylate

(@)
ONa
(@)
Cl
(@)
N
Br
[00654] Step A: Preparation of 4-bromo-2-chloro-1-(dibromomethyl)benzene: To a

stirred solution of 4-bromo-2-chlorotoluene (6.50 mL, 48.7 mmol) and benzoyl peroxide
(0.51 g, 2.1 mmol) in carbon tetrachloride (80 mL) was added N-bromosuccinimide (43.3 g,
243 mmol), and the resulting mixture was stirred and heated to reflux for 15 hours. The
mixture was cooled to ambient temperature and the insoluble material was removed by
filtration, and washed twice with carbon tetrachloride. The filtrate and washings were
combined and concentrated. The residue was purified by chromatography on silica gel,
cluting with hexanes, to afford 4-bromo-2-chloro-1-(dibromomethyl)benzene as a colorless
liquid (17.7 g, 100% yield).

[00655] Step B: Preparation of 4-bromo-2-chlorobenzaldehyde: A solution of 4-

bromo-2-chloro-1-(dibromomethyl)benzene (17.7 g, 48.7 mmol) in ethanol (25 mL) was
stirred and heated to reflux, and a solution of silver(I) nitrate (77.4 g, 456 mmol) in water (55
mL) was added dropwise over 20 minutes. The mixture turned yellow and a precipitate of
silver bromide formed immediately upon addition. Following completion of addition, the

mixture was stirred at reflux for an additional hour. After cooling to ambient temperature, the
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temperature was added solid 1-ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride

(0.70 g, 3.7 mmol). The resulting solution was stirred at ambient temperature for 17 hours,
then diluted with water (100 mL) and extracted with ethyl acetate (100 mL). Addition of 1M
hydrochloric acid (20 mL) enabled layer separation. The organic layer was dried over sodium
sulfate and concentrated. The residue was purified by chromatography on silica gel, eluting
with 75/25 hexanes/ethyl acetate, to afford ethyl 7-(4-(4-bromo-2-
chlorophenethylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylate as an off-white solid

(1.10 g, 60% yield).
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[ 00555] Co ds described herein were shown or will be shown to be
effective in this nodel. PreparatiBxaniple29

4- (6-Chl oro pquoic acid CO2Et Cl  CO2H
[00556] G AD- BLOLO- {7422 . 3zglIcRlorQph H carbamoyl enoxy)chroman-4-

-chl or 0- 2, 4- di hydr oxyphenyl ) prop_agadrhoxvlatgne - A 2-1iter 4-neck
round- bottom fl ask was char ged th trifluoromethanesul fonic acid (500 g,
3.33 nol) and the flask conténf}S @ere cool ed bel ow 10 C. 4-Chl ororesorcino
(100 g, 0.69 nmol) was added ? rtions over 20-30 m nutes, maintaining the
tenperature at 4 to 8C. The r 'Clon m xture was stirred at or bel ow 10C
until a clear solution formed (40 m nutes). 3-Chloropropanoic acid (78.8 g,
0.73 nol) was warmed until neltefl dndut henfadded in liquid form dropw se
over 45 mnutes to the flask, nal i i onii- tcenperature at or bel ow 10C
The reaction mxture was stirred foroan addFtioenal 10 nminutes at or bel ow
10C, then slowy heated to 50-55C and mai nt ai there for 6 hours. The
reaction m xture was cooled to anbient tenperature and added dropw se to
wat er ([006601) cortrepatedia¢aerding 19 itheemethod ed IExaopd2b oubgintingstiky! %ﬁé@-

resul ting mxt.ure s,.stirred at.anbient  tenperature for i nutes.  The
Bt R b e A L R RS M S
540 ML) 138loflionethyicirbaliey AR BAA2RRITNSAA0ILA4BAIRS B (it diver at 40
Cuntil the nmoisture content fell below 0.5% to afford 3-chloro-1-(5-

chl or 0-264. M +3HMNsy phenyl ) propan- 1 - one as an orange solid (160 g, 98.4%
yield). [00557] Step B: Preparationng GTEQIoro-?-hydroxychronan-4-one: A
20-1iter 4-neck round-bottom flask WaaP¢ rged with water (10 L) and

3- chl or osédiubr &bhIBFR7 2442 -cHloRy d:Q¥pRPRIhERIRE I bAMEY SoheAoB3cit@maf489 nol ),
and the resulting mxture was stirgggoansgdecooled to 10 C. A solution of

sodi um hydroxi de (606.5 g, 15.160nD I'n water (2.96 L) was added dropw se
over 40-60 m nutes, maintaini Jtemperature at 10-15 C. The resul ting
m xture was stirred at anbiegt fenperature for a further 30 m nutes, then
cooled to 5 C. Concentrated hy chloric acid (1.31 L, 15.98 nol) was added
dropwi se over 30 m nutes, main ing the tenperature at or below 10 C. The

resulting mxture was stirred apgizi;fnt tegperature for a further 30
t &

m nutes, and the resulting preci as tollected by filtration, washed
with water (3 x 5.5 L), and dried at 140 C il the noisture content fel
bel ow 1% This crude product (1.2 kgf was transferred to a 10-liter 4-neck
round-bottom flask and stirred with acetonitrile (6.0 L) at anbient

t enper g0066 | f or Prheeds acdohding ¢o diceticthod @f FRaampte 24,1 substdufimy ctapl Ad4H(44 onal

2 hours. The resultfin recipitate was collected by filtration, d with
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[ 00558]B6dp(MC2HRMNepar at i on of 6-chl oro-4, 7-bi s(trimethyl silyl oxy)chroman- 4-
carbonitrile: (CAUTION. Hydrogen cyanide gas is produced in this reaction;
take appropriate precautions). A 20-liter 4-neck round-bottom fl ask was
charged with dichl oronethane (12.5 L), iodine (32 g, 0.13 nol) and

6- chl or o- 7- hydr oxychr oman- 4-one (1.25 kg, 6.30 nol). The resulting m xture
was stirred under nitrogen and cooled to 10 C. Trinethylsilyl cyanide (2.36
L, 18.88 nol) was added dropw se over 30 mnutes, maintaining the
tenperature at or below 10 C. The reaction m xture was stirred at anbi ent
tenperature for 10-11 hours, then cool ed below 20 C. A sol ution of sodi um
thiosulfate (59.5 g, 0.38 nol) in water (500 nmL) was added dropw se,

mai ntai ning the tenperature bel ow 20C, and the resulting m xture was
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58 [00559] Step D: Preparation of 6-chloro-7-hydroxychroman-4-carboxylic
acid: A 20- liter 4-neck round-bottom flask was charged with glacial acetic
acid (2. OWoLpgy/BsLhl oro-4, 7- bis(trinethylsilyloxy)chroramAseanissandtril e
(2.2 kg, 5.94 nol), and tin(ll) chloride dihydrate (3.35 kg, 14.85 nol) and
the resulting m xture was stirred at ambi ent tenperature. Concentrated
hydrochloric acid (5.0 L, 60 nol) was9added, and the resulting m xture was
stirred and heated to 80-85C for 12 hours. The reaction m xture was cool ed
to anmbi ent tenperature and water (E?%?WEFANas added, and stirring was

cont i nuedg&diuAMREBH-1- hahe-(11.5 L)
15 minutes. The a§1b6£1 e separated,

and wat er DI ent
t enperature for and the aqueous

| ayer was extracted with isoprQg acetate (2 x 2 L). The organic |ayers
wer e conbi ned and washed witf bl i ne (3 x 6 L), then dried over sodium

sul fate and concentrated undel Peduced pressure at a tenperature bel ow 50C
to afford crude 6-chl oro-7-hydréXychr oman-4- carboxylic acid as a brown
sem -solid (1.70 kg, 125%vyiel d 00560] Step E: Preparation of ethyl
6-ch|oro-?-hydroxychronan-4-carbﬂ§§ afle; ~AJR0- liter 4-neck round-bottom
flask was charged with ethanol (8.6 1 rude 6-chl oro-7-

hydr oxychr oman- 4- carboxylic acid (1.70 kg, 7. ¥43nol) and the resulting

m xture was stirred at anbient tenperature. CowCentrated sulfuric acid (397

L d t ' heat ed
L) N ovorABTLMERs TOR RERMA)T Yoy Rl Chst e eat
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was washed with brine L). The brine washes were conblned and

extr act(é&rwmw@?t}hylcaab@axoa%)@hqn@ww CIHREOBFIYIN-deatar ¥atcay @R wa¥DHASHE wi t h
brine ( i ri

sul fate[f,?.I mg%%ggcnag{e(%{%?gt edﬁ %‘Jﬁ{(@?’ Og]llég 6\? g s& Ebgllgt g&tg gggﬁﬁérl)e bel ow
50C. The residue was purified by cExmmpmdgraphy on silica gel (18 kg),

el uting mngh 85,% hexanes‘eﬁhyl acetate (235 L) to afford ethyh

7-(4- (tert butoxycarbonyl)pheno’ ) - 6 chl or ochr oman- 4- car boxyl at e:
Tert-butyl 4-bronobenzoate g 818.2 mml) was dissolved in 1 L of
di oxane, whi ch was previously oegg ged with argon, in a 4-neck 5 L round
bottom fl ask equi pped wit h@ Bshani cal stirrer and a reflux condenser.
Under argon flow and with st ng, ethyl

6- chl or o- 7- hydr oxychr oman- 4- caf bokyl ate (176.4 g, 687.2 mol), N, N-di nethyl
gl yci ne hydrochl oride (35.7 g,0346.2 mmol) and cuprous chloride (34.0 g,
342.9 mmol) were added via a fu Cesi um c§Fbonate then added and an
additional 0.5 WD 2009/ 158426P 59 L of di oxane was added
to the reaction mxture. The m xture j ated at 95-97 C for 20
hours. After coollng to anblent tenperature egleacti on m xture was

Char codP¥84o g) Mialrddeddic 8, Be TRFTRaT sovrbls 25T PHufnE Fhamthne
m Xt ur ehWstofiicht esrebblofol-ShribfotoiRB&s. MR - Hspalo (MerHoake with 2 L of a

3:1 mxture of hexanes:ethyl acetate. The resulting golden brown sol ution
was concentrated to provi de 304 g Bfampkdd et hy

Zrﬁge(gﬁ{t.bu%?f carbg_ ::'o EHOX _é__e:13r'c&$% ud~r“empg i[agg_4Trga
gel and purified by flash colunn cHHSRY raphy eluting with a gradient of

10 to 25% et hyl acetate in hexafjes to gi ve et hyl
7-(4-(tertbutoxycarbonyl)p chl orochroman- 4- car boxyl ate as a

col orless, viscous oil (221 g,) 74. Babyleld) 1H NMR (400 MHz, CDC13) 6 7.96
(d, J = 8.8 Hz, 2H), 7.37 , 6.94 (d, J = 8.8 Hz, 2H), 6.54 (s, 1H),
4.21-4.29 (m 4H), 3.74 (t, .3 Hz, 1H), 2.30-2.36 (m 1H), 2.05-2.14
(m 1H), 1.58 (s, 9H), 1.31 (t [ 00562] Step G Preparation
of 4-(6-chl oro-4-(ethoxycarbo ) benzoi ¢ acid: Ethyl
7-(4-(tert-butoxycarbonyl ) pheno - chl orochrfoman- 4- carboxyl ate (221 g,
0.511 nol) was dissolved in hydr 170 ethyl acetate (2.4 N, 1.6
L, 3.84 nol) and the resulting sol utipn was red at anbient tenperature
for 16 hours. The solution was concentrated t0 gi®e 198 g of crude

4- (6-chl oro-4- (ethoxycarbonyl)chroman-7-yl oxy)-benzoic acid. The crude
product was recrystallized by dissolving in hot isopropyl acetate (0.5 L)
and diluting with hexanes (1.1 L). After 48 hours, the crystals were
collected and mash mnth hexanes The resulting white solids were dried




vl oxv) benzoi c

acid: 7- (4-(tert-Butoxycarbonyl ) phenoxy) - 6- cyanochr oman- 4- car boxyl ate (18.5
g, 45.185wvoreot9)15842s di ssol ved in di chl oronet hane (200 nieLT/UBRGORIOUSIPDACEL | C
acid (50 nmL) was added and the m xture was stirred at anbient tenperature
for 1.5 hours, and then concentrated under reduced pressure to provide a
crude solid. The solid was dissolved pn Et0OAc (200 m ), and hexanes (600
m) wer ded with stijrring. Wiite s |d was c ashed_ out .and | ect ed
by fil tISQ?aﬁd%n to 5?%?41@069 ltat@%me%@ SRS ProwhryutaRe Wt & (M
(81.9% Ived
oA e Ty P T A o b ot MRSl R

solid v@&rcrnaptteedthglm’arbam(byi/)@hem&y) -echledodhyorhad-#catbogylatco MEogipdie @are =
additio lléﬂ%ﬁi%ﬁﬁf t he desired conmpound. Preparation 3 Mt hyl

6- cyano~"7-{( 'ophenyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate 0

[ 00565] A 50 nt round bottoned fIasﬁXM@ﬁlqmarged wth 4-(6-cyano-4- WO
2009/ 158426PCT/ US2009/ 048499 61 (2.283 m, 4.565 nmol) was slowy added and
t he nlxtﬂoéube@amena7¢4ééﬁhbuiQKWOMDK@thaMﬂhdtmbmﬂmﬂsﬂmbsehdemmaﬁhe

m xture was stirred for 17 hours atarbobil@st tenperature. Triethylam ne
(1.157 m, 8.30 nmmol) and 3-iodganiline (0.524 m, 4.358 mmol) were added
to the acid chloride solutigrn, Hhe m xture was stirred for 1 hour at

anbi ent tenperature. The crfude] mi ¥XNare was purified on silica gel (EtOAc in
hexanes gradient) to provib: Q94 g of the title conmpound as |ight brown
solid (91% . Preparation 4 E 6- chl or o- 7- hydr oxychr oman- 4- car boxyl ate o
CEt CI OH [00566] Step A: PrepafFatgpn of 6-chl oro-7-hydroxychronman-4-one: A
S0-liter reactor was charged vath trlfluoro rhanesul fonic acid (8 kg) and
the reactor cooled in an ice b he reagtor was added

4-chl ororesorcinol (1.6 kg, 11.71 ons, at a rate such that the
internal tenperature did not exceed C To react or was then added 3-
chl oropropanoic acid (1.26 kg, 11.6 l), an Me~resul ting m xture was

warmed to anbient tenperature, then heated at 45-55C for 6 hours. The
react | dA0GASHt ur e Rkeraredhagrosdingity thedaedod ofifxempia &, subgituyng qthel 74442t i ng

S U R S A DO AR P R A B GEIRLLRL Ry po) oot ed

added t(a-tﬁolaelbmlbmmcefbae@ﬁl)pmnbxﬁ)' @%hﬁ@o&lﬂorﬂaﬂi%car%ZXﬁa@mMS' fiptigemmater (24
L), at a rate such that e internal tenperature did not exceed 20C. The
resul t i3 %Ot was stirred bel ow 20C for 1 hour, then cooled, and
treated with concentrated hydrOChEE:hﬁ ﬁ%gd (2.5 L), at arate such t hat
the tenperature did not exceed 10 R résulting slurry was stirred bel ow
10C for 1Sb@iutn 7-ene-bivend-2-siwdthidxy@h el @irbab /| Wwasnax@hoadl@dcHrymbhdt r at i on,
washed with water (10 L), and partiabdwiakr-dried. The crude solids from
four such procedures were conbi ped and added to a m xture of acetone (32 L)
and water (40 L), and the r

I m xture was stirred and heated until a
cl ear solution formed. Thi solut?gﬁ was then cooled to 5-10C, and the
resulting precipitate was e ted by filtration, washed with water (12
L), and dried to afford 6- c /-h droxychronan 4-one as a white solid
(4.6 kg, 52%yield). WO 20094}58226PCT/U82009/048499 62 [00567] Step B:
Preparation of 6-chloro-7-hydro onmgn- 4- capexyl i ¢ acid,

di cycl ohexyl am ne salt: (CAUTI O\ de gas is produced inthis
reaction; take appropriate precautio )gegijgifiter 4- neck round-bottom
flask equipped with a reflux condenser, nechanicar stirrer, and thernoneter

was Cha[? 6W‘ th SQGﬁ:ﬁl BIDarhtion B HBFHHENO ofiRASaId X aZ‘a@e({Twlﬂttonz' nc
i odi de (49. _j%T__ahé_Trrﬁerhéggggg%_tyéﬁ%%g‘( L, .0 nol),

under aif %bmmphﬁumobénmldehp@e(%"/‘[ BS & & Sblt inngpl)niimnethmdh/a&é silli) at adblant
45-50C for 2 hours en_cool ed.tpo anmbi ent tenperature nd d

succes SPVBFGIUG P adi% J oM Al ROE R BT oA ip 211@3 ‘hi? wit drfe L),
sat ur at,ggh Qﬂdlﬁl‘et}bﬁﬂt'irg)ﬁﬁt?ons%yéﬁﬁéh 4l ll:e)atedatB%ﬁﬁpbYAr ?ﬁ@&r@tﬂle( &h‘rt)onTEhe

resultlng i Xxture was irred at anbient tenperature for 30 mnutes

| ayer s wer@obdparabedf tearpdrafire aad vemuestritay,emnd wasreexue was patinbbd ethgdn
acetate The c layers i ned .and washe th sat.ur at ed
Soai am it Gabisiare QbF aﬁr)o%ld( yaey iy il 8 qrinic vy s iR cyiE SALE e
under rsﬁﬁ‘a‘t%%dWoﬁ@e%Wa?ed The LG eE5Y ﬁdrﬁﬂedbdyoéfﬁ?oﬁhﬂoét"@ﬁy %qctﬁttavw Agielgd
successively tin(ll) chloride dihydrate ( , concentrat ed
hydrochloric acid (7.5 L) and gl acial acetic aC|d (2.7 L) The resul ting
m xture was stirred and heated to reflux (100C) for 18 hours, then cool ed

to anbient tenperature. The resulting orange precipitate was renoved by
f||trat|on and the f||trate was treated mnth dlchloronethane (5 L) After

. - .:_._ . T L Y Y L T T e T T B T L T T



liter 4-neck round-bottom flask equi pped with a reflux condenser,

mechani cal stirrer, and thernoneter was charged with

6- chl or o-wolavisg4ze hr oman- 4- car boxyl i ¢ aci d, di cycl ohexpCarise@onas4v (1.7
kg, 4.1 nol) and 10% aqueous sodi um hydroxide (4 L). The resulting m xture
was extracted with nmethyl tert-butyl ether (2 x 1L). The aqueous | ayer was
acidified to pH 2- 3 with concentratedg8hydrochloric acid, then extracted

with eth tate X 2L). The_organi c 158426PCT/ US2 09/ 048499
63 |ayeW1¥h R eémfséf sk 6Tk oir B oa roweg?neeﬁwﬁv ?Plzﬁ‘ézléydet%é‘nw it  at ed
under r(gqg?gz%rﬁagyre The residual free acid was dissolved in ethanol
(4.5 L) and to t’he resulting solution was added concentrated sulfuric acid

(240 r‘r1.[)]066:7r] opwi skep Bh@rapesitibt iofigodiomui-{4(4- hmmosimetﬂ&dwtaMeﬁefMadihmwl)r ef | ux

for 16 hours fter cooling to anbi epnt tenperature, e So
di | ut e@w@m@m—@uﬁ%% Bwaf&'ﬁp W%’éngaé‘bht ¢ @Pﬁtﬁq& 93?%}?%& &4

sodi um i eah benat Exa%gdlé’tiz%o rbu()s?tlt!rtln% r490°rH1'nTo' ?&eih'&x%’bn%ﬁ@éﬁy%@t foP -0 pRReut 3.

The resultlng m Xt was stirred hours at” ambi ent” tenperature, and

t he resuéthylbgnzatdebyqa. VR @pme)srl/zelfiS@cﬁ(MﬂH-Na)l tration, washed with water
3L), and dried to afford ethyl | oro-7 hydroxychroman 4- carboxyl ate as a
i ght pink powder (850 g, 81%yi elﬁ’j R}S?’éapm) mz = 255.1 (MH).

Pr epar atgo@inp62hfofo-BL@MR-cdc o iy RPRSANS & Bh ORARI ACm BN pHEN xvidhroh 026 9] St ep
A: Preparation of Z-brond-4-Cchl'orogJ: ronmonet nyl')ybenzener To a St rred
sol ution of 4-Dbrono-2-chl orotol&ene—%g, 48.7 mmol ) and benzoyl

80 nL of carbon tetrachlori de was added

3 @8 ), and the resulting mixture was
stirred and heated to refl« After 15 hours, the m xture was cooled to
anbi ent tenperature, and thelinsoluble material was renoved by filtration
and washed twice with carbon {etfichloride. The filtrate and washi ngs were

peroxide (0.51 g; 2.09 mol
N- br onosucci ni m de (43.3

>

conbi ned and evaporated. The P e was puridued by silica gel
chr omat ography on a Biotage 65 ehytiqg Wi th hexanes to give 17.4 g
of 2-brono-4-chloro-1- (dibrononethy )benzes a colorless |iquid.

[00570] Step B: Preparation of 2-brond-4-chl oroberzal dehyde: A sol ution of
2- brono-4-chl oro- 1- (di brononet hyl ) benzene (17.4 ¢§; 47.9 mmol) in 25 nL
et hanol[00668]st | r rRrdpaead] adweadieg té cher @Eihod ,ofamln@le:m Wubstitutddg sthe:(Q,J@
nitrate (76.1 g; 448 mmo wat er was added dro%vm se over

i nuéI edrompg- st@ﬁy@epﬁhh%ab?@pyaweaﬁ@y)é %@aqcarqnfane“ -6tropgapteripr ﬁ%lbll 7-
wns- st 11 FereASAORy ey MmoC O s CORMCEE R PeaOG cOMS (i B LT €

terrperaStzarOe(MfclIQNm)xture was diluted with 200 nL water and f||tered to
renove insoluble material. The filtrate was extracted with 200 nL
chl orof orm and the insol ubl e mat erEMPItd’e washed with 2 x 200 ni

chl or of oxm; The 1ahl.0F of o7 MARYVED S Wems. conbined. AndoYasRad it An2a0. m

wat er, then WO 2009/ 158426PCT7 USZ u],goxﬂrdﬂw ©4 drfred over sodiumsul fate
and evaporated to give 10.3 g of 2=brono-2&- chl orobenzal dehyde as a white
solid. [00571] Step C. Preparati off of

2- br onp- 4- chl or o- 1- (2- ni t r @71 myT ) BRAZENne: A suspensi on of

2- br ono- 4- chl or obenzal dehyg 2.2 g; 10.0 mmol ), nethyl am ne hydrochl ori de
(0.43 g; 6.4 mmol) and sodiuetate (0.53 g; 6.4 nmmol) in 3.8 nL of
nitromet hane (70.1 muol) was ﬁed at anbient tenperature. After stirring
for 19 hours the mixture was di | uted with 20 nL water and 40 ni

di chl or onet hane, and the ni xt ihe-Mas transferpgd to a separatory funnel.
After shaking, the organic |ayer 5 s&parated, dried over sodiumsulfate
and evaporated to give 2.56 g of & I tIid. The crude nmateri al
was purified by silica gel chromat ogrcaphy on Bj ot age 40S colum, eluting
with 95/5 hexane/ Et 0Ac to give 1.18 g of Cl c

2- br omgodeep! or o-Skef 25:Npip@rakiby | P EAZEARRS-tckHd3RbersBldeRYMS OFd d. stidRdpci
neg) mz = 261. [00572]Step D. Preparation of

2- (2- brsohntion- céfl o? dphdigioyetdmayionealddyda Sili85r ed, sB$pensinoh ofn | MNH um

ndded’ reRstprRae RS € M sy, E3sTpnfion s « 5 s o BTRFRS i dales.
Gas wag1eval ved and)t hei me&&sﬁntelg\éwlwmgdw@wsysmea ta@ imBichf fehipdrat @t 0

m nut es, gas evol ution had cease and argon gas was bubbl ed through the

m xture for 2 mnutes to try to renove the remaining trinethylsilane that
had formed. A solution of 2-brono-4-chloro-1-(2- nitrovinyl)benzene (1. 18g;
4.5 mmol) in 20 nL tetrahydrofuan was then added dropwi se with stirring at
anbi ent tenperature over 4 mnutes. The resulting mxture was stirred and
heated to reflux After 2 hours, the heat was renoved, and after cooling to

g, M




Preparation 6 2-(2-Methoxy-4-bronophenyl)ethanam ne Ove H2 N Br [00573] St ep
A. Preparation of 4-bronp-2-nmethoxybenzal dehyde: To a stirred sol ution of
4- br ono- 2wOl20evBReRzal dehyde (3.38 g; 16 mmol) in 35 nlPpogiusasvolo4sw9 anbi ent
WO 2009/ 158426PCT/ US2009/ 048499 65 tenperature was added sodi um net hoxi de
solution (4.0 mL of 25% solution; 17.6 nmol ), and the resulting solution
was stirred and heated to reflux. Aftee refluxing for 2 hours the sol vent
was ev orated. The residye titioned between 100 .di chl or onet hane
and 50 Mgy 1o J%Fr@lzﬂn@a(% éwa];y@%a B0 R T A r Nl GALNG BPEUE RS
cvapor afigdq i LASBANGCIRS soUC of &b Minibd AR BRtENLATRLABLARMMbRNOT Ve
2.13 g of 4-brono-2-nmet hoxybenzal dehyde as a white solid. Ms (apci, neQ)
mz = 1e8perh0OSddd Stlegpd lethwetﬂtal(Zﬂ(] onh.) oA fter stirring for 10 minutes, the precipitate

4- br ono; 2- thx-l- 2-nitr V|n enzene: A suspensi gn qf

4 br ong - RERHORLEEBIEA iy e o B HE With Wil g1 GRS F BRI or | de
(0.31 gig ﬁRhf’orM%th@ﬂ%eﬁ?ﬂ&él%@ﬁ@&&éﬁ wiltcHowlier & & g1k yicy)3 L of
nitromethane was stirred at anbient tenperature. After stlrrlng for 14.5
hours t[R@67H] xt ur Steyas d. | utRrdpanatidm 20011 Sadlam an@-chpred/-(di(@Htdicldomt-frane,

and the t ansferred fupnel . After shaklntg t he
or gani 3§ DIGRS ] Qa-F=0aEboxyitesy E?B?@fieacc%dlﬁgvt@ €74 g
of 4- brrﬁéﬂ%o@ %?t "5252@’ 1C( Zﬂl%& OVF nYAf) bﬁ%ﬁ‘ﬁl@ ag, a shbgnﬁuﬁgel bawisipbiode- M5
(apci, neg) mz = 257. [00575] Step C. Preparation of

2- ( 4- brrmtbe@-bnmatlxibhy@fbmw SlibrraRamitindberifaldahytel M Gapsi)sperrsisdh. oo™ +IH-hi um
borohydride (0.57 g; 26.3 mml) in 40 nlL tetrahydrofuran at anbi ent

t enper re was added chlorotrinethylsilane (5.7 g; 52.7 nmol), dropw se
over 2 minutes. Gas was evolved angkifflegxture warmed slightly. After
stirring for 20 mnutes, gas evol ution had ceased, and argon gas was

bubbl ed t hBodigin §-bren-Gichioe-F ¢ 4-(2-chionerthes¢tbylcarpamoyerenoey thremaatfai ni ng
trinethylsilane that had fornmed. Acgbbutlaton of 4-brono- 2-

met hoxybenzal dehyde (1.7 g; 6.6 @mol) in 30 nL tetrahydrofuran was then
added dropwi se with stirring~at ‘anbi ent tenperature over 4 mnutes. The
resulting mxture was then [stifre®N8nd heated to reflux. After 90 mi nutes,
t he heat was renoved, and &< e)cooling to anbient tenperature, the m xture
was cooled in an ice bath an efully quenched with 40 nL nmet hanol. The
sol vent was evaporated, amglth¢ resi due was partitioned between 80 nlL of
20% KOH and 40 nL of DCM The grganic Iayer was dried over sodiumsulfate
and evaporated to give 1.29 g of

dark green oil. M (apci, pos)

7
2- (2, 4-Di chl oro- 6- net hoxyphenyl ) et han&am ne
2009/ 158426PCT/ US2009/ 048499 66 [ 00578] Step A:
2, 4-di chl or o- 6- et hoxybenzal dehyde: To a1 sti rred soI uti OIT of

2, 4- di dAP&HY- 6- hy%ﬂbxgﬁb B

anbl ent - i ‘ |
%&b ear esul t\%ﬁ Sgﬂlg]ﬁﬁ 0§8rr>] p?%ﬁ%ao%\AZs gﬁﬁb% ‘%bol%'tl 39? errg%? ‘at ur e.

Af t er 30, OThimkd] B 0 giaeﬂb a@etnlamﬁi (30. dLYat 3181biénm’ﬁﬂhﬁera/ka1$: wahdedlied dncminee1.2

resulting m xture was stirred. in an oil_ bath set to 50 C. After 10 m nutes,

the redBbi Fhiiee)-dBiser A FOTINBeW iR srpords brtvagrepackindditiendgr disny
(90/10 ﬂ??ﬁﬁ eLELPAG) be ﬁ&%ﬁﬁ% l%%dt %ﬁ{)w%ﬁoggm e\%gﬁf MX@ HﬁXE rSol1Agn G €d to

anbi ent errperature an ed w er S |rr|ngfor a few
m nut escontdgrappdesnditicataidueatoncomtraed \iasn Q@lhbm;tthdl lpyrtftmlnéat dictvogen weaghed
with water, and dried under vacuumto

2, 4- di AFBI0C0 BN SRY bh AerHeh Pl fis (290 @ﬂp)u \mhet %rgepawdfé%s laygodried svep B:
Prepar af i Qfiifae mdh GRlRE rith TEENRKY charkd Nt §O¥ MXbRERAGGatu® for 20

minutes. The charcoal was removed by filtration through a glass microfibre filter and the

filtrate was concentrated to afford ethyl 8-bromo-6-chloro-7-hydroxychroman-4-carboxylate
as a light brown oil (6.05 g, 90% yield).
[00672] Step B: Preparation of ethyl 8-bromo-7-(4-(tert-butoxycarbonyl)-2-

nitrophenoxy)-6-chlorochroman-4-carboxylate: To a stirred solution of ethyl 8-bromo-6-




suspensi on of 2, 4-dichl oro-6-nmet hoxybenzal dehyde (0.51 g; 2.5 mmol),

nmet hyl am ne hydrochloride (0.11 g; 1.6 nmol) and sodium acetate (0.13 g;
1.6 nmol )woreo®/1s8426f ni tronet hane was stirred at anbi enPCrasp@vaisspe. After
stirring for 15.5 hours the m xture was diluted with 20 nL water and 40 nL
DCM and then transferred to a separatory funnel. After shaking, the
organi c | ayer was dried over SOdIUﬁ]SMKﬁate and evaporated to glve 0.57 ¢

of 1,5- chloro 3- thox itrovjinyl) zene as y ol id.
VS (apcﬁ(a orfydg)y e chropg ‘té‘t‘fg?’@] %‘@ o bty Ehdie. 3

2- (2, 4-{irGhn9b = g”'ﬁ&t ?XYPhe%c)I?t 'ﬂa?\aﬁ‘dﬁﬁeth}ffoﬁa%ﬂdér & W%@Séﬁﬂieﬂg _
l'ithium borohydri Y in 15°nL tetrahydrofuran at amnbi ent
tenperammpeammswaddk&dmbhdpoﬁmmmﬂmmwosmbahé4gdﬂ%mwmmebdﬂﬁﬁemﬂnngnﬁsnﬁzGas

was evol ved. and. t he | ht fter stirrin r 20, m nute
o A T b R e L A A SR A A AL Mot
2 ni nutteap&am&@mﬁoaéf@m&emﬁam&ytmﬁﬂaeaﬁaladgfwaat o0 nIchBESE o,

solution of 1,5-dichloro-3-nethoxy-2-(2- nitraovinyl)benzene

mol ) |mL)L@asrde'ddF fwlmweth@ynl]dUhlsetiodﬂmmmcsé (a tnlét The bregnit lamrtwandrled
tenperature pver tes. The resulting m xtu s, then stirred

hoat ed 08 seRyThou ot g SBaEeGE oL Tend et PUHESH ERSuBEm o e ool | ng

to ambignt eﬁlﬁm%er@fﬂw9@/1bh¢1eﬁaaxfé5/efh§,1 \A@@et&@olt@daﬂfadaraﬂﬁe 8b@bMoan - ﬁa& efully
quenched ‘with I5 nL of nethanol e solvent was evaporated, and t

r esi duéueaycphony)-2eneephseoxpencldorochroofan2Berb@dylaadasia hightofycllow glass
dlchlorgggthgg Q organic |l ayer was dried over sodiumsul fate and
evaporé g”@@' 49 g of 2-(2,4-dichl oro-6-net hoxyphenyl)et hanam ne as

a cl Ougﬂﬂmﬂ)l ow t%p Cl\@re@tﬁ)&[on Qpé‘r)nvfrhz(2‘ana§94 (t&Mbutoxycarbonyl)phenoxy)-8-
CT/US 0

2009/ 158426 9/048499 67 Preparation 8

gdrbetytteeramop ne stdd ﬂﬂunopoﬂsa@ysﬁdpomm’F@bﬁaﬁat|on

. b?oﬁéo%go%ﬁw%mﬂ&-ﬁmép R0 g apching b eSidey i Bh ot de TnH 8 20,9
nmol ) Itara*i%rdmraaf(lsamppa atrasléa%h@aaqﬁe%% a@d@*&gmwa@p(mﬂvgcvng hesl), and

the resulting mxture was stirred and heated to refl ux. Aftér 16.5 hours,
the m @uoweMS wowhted anonembinesttloidmpanteni(sy mhil Thverdsnkiokubléurnaw@r | aI

1 1 t b h
PR orREi o bt GRP6E R RS S ahet g s B G Bub R e i
i qui d pent @ RedosonEe Siabdigble aﬁﬂctwliﬂs méh@"ﬂh@' SRS HakeRvddRed NwaQ0 with

hexane. The resulting nmxture was filtered to renove insoluble material,
and t hdctraliydrofeanwdbe combinkd ffiliraterand washmgghveie tongeohatgddo gémeyd moat ¢fel in

150 f.u filtrat ted to gi . f
5. br oo S AR Gig. Sitcrsniihs S B RN A Sy Laftitls | (HO i S
[ 00580]\»‘?&@[10 58: mPy. epay @kh@o 18fer rabrvei¥Redt wethl R1RNB0ZA1 f ehund@icdPovedlsbdiuan of

2- brono-4 chloro 1- (di bronmonet hyl ) benzene (162 g; 446 mmol) in 250 nlL
et hanolsulfats &rd rooaecrgiattdhémtadrd octhef 7u2- anamf4a(te§bblatpxmrbﬂnyls)phwm §-

nitrat 57 vas ad P over 40

i nut e e TRty Rrs b a B el B! (RPN or red

i medi g0eém| upon agdint: i @eparkinl OMethgl Sfblimh@-m(qf(t&f e dat oy ])pGoRY X6-Ur e
was stirred at reflux for an additional hour. Arter reaching anbl ent

t emper mlﬂmmhromanﬁ%thm_a\tmév Nidimethgtfornmmaidg 2 amd.) ras h@@ie@ua@smi bﬁhél@t to

oot oo PR PRESIRLRHE 10 Y00 5 el Ras REPG hohed AR e MRS sl

t ransf et 68T thas ad &RIRAIRIt VYo ffodiyn eL(zadmanae(tmb@tbxgz@mcaiyrypﬂems}) glkemed to
separate. The organic |ayer was dried over sodiumsulfate and evaporated to

gi ve 9F-chlgroghromaprbppsbaxylan| droeng 8l surslddnad ¥ dipsthe farglamide [(60884] St ep

bCr oﬁgezpfﬁc@ 1l OF obgrng(rfzuélgﬁydeh? f?[ i OPOI'feLt l %”Ets{‘,lé CPlat 7@@(515)?&%6 %? lgtfﬁsolz—rhe

stirr ede@ﬂﬁh§ﬁ:@|seﬂltlbﬁ vald co6ed b@hﬂﬂbfeﬁf teﬂ;’g;efatmutaﬁ& paﬂi‘ﬂﬂnéd)bétdleélodﬁate 600
borohydride (1.9 g; 50.0 nnnl% was adde A yell ow color formed and there
¢

was cognbh@dg%%yléwm@t(ﬁ@ﬁm)sif @ﬁaaglcm@rc\@ﬁmaﬁn@dfvmquléydﬁ%tMorimmcl(lr%ur

The sol t

20007 155 BB 6. 4 3b aRed SR minglh Shrrad Wl AL B TThY BN "R,

r esi duglurifiicd byt lcroM@Bo@%phyaed sitlcarzdlneldffl with B5GAS. SSTTEGh&Ia@@VBtEyHaaM@fe, was
washed with 50 nL brine, then dried over sodium sulfate and evaporated. The
residual solid was washed out of the flask with hexane and col |l ected by
filtration, ground with a nortar and pestle to break up the chunks, then
washed with hexane and air-dried on the filter to give 17.8 g of

(2- br ono- 4- chlorophenyl)nethanol as a white solid. [00582]Step D
Preparatlon of 2 bronD (bronDnethyI) 4 chlorob enzene CA solutlon of

o, A e e~ - o SN Y . o




[ 00583] Step E: Preparation of 2-(2-brono-4-chlorophenyl)acetonitrile: A

m xture of 2-brono-1-(brononethyl)-4-chl orobenzene (9.8 g; 34.5 mml) and
sodi um cyw0i20@/1584260 g; 41.4 mml) in 15 nL of 95% et han®CTArsd002/0%8409. wat er
was stirred and heated to reflux. After 30 m nutes, the solvent was
evaporated and the residue was partitioned between 100 nL ether and 50 nL
wat er. The organic Iayer was dried overyl sodi um sul fate and evaporated. The
resi dual lid d out of the f K Wt e and  col |l ected by
filtr aﬁf@ﬁg c O%Pt ?ae OX&W%}DPE?I}O&)-QT?EF echrominsg F-cegogy ol % 82 g
of 2- (%mQﬁQ&%cﬁjP@hk?ﬁ?ﬂhﬁ&ﬁ?)aCEtO”'tr"e as a light yellow solid.

[ 00584] St ep Preparation of 2-(4-chloro-2-nmethoxyphenyl)et hanani ne: A
porti orf08675p- ( 2- Wteprdt:4Prdphiatiop hefn ¢i(R dcenoitr thlorbed-(cthdkygarb8®y| hrommn} 7-was

directly dissolved in ne solution (7 al.0 solut
tetrah@é@@ﬂ@ﬂ%ﬂ——¥gl§innﬁﬁ% SndSHHY ¢ @ tPPng‘gelﬁﬁpén %ggogPl @Qﬁaénd
heat ed ygoyelibbityl)fich &by IGEEH GROE ABrTaf14-Burb@lyilc O (03 MenUlesy UhiGohea, vas
renoveduan th e&%gﬁhtﬁgg was al owé/ torcogﬁi?or a nlnutes 3 d ghen 16
nmL of rrbd;lﬂemuiethms (& mlefmlah;bladdﬂdpdmtuwas: hndd:ekierlﬁod)macemm aciﬁhé még.ullie ng
sol ution ai.n heated to reflux for 30 m nutes. .The sq%ven was then

evapor df m%aﬁ utig Wassyligisd HadMbigR SHSTAIYS QBI5 09/ 89 8498¢0ggVas

partit 'c%ﬁ%t@?eﬂvﬁﬁr}hg 0Qidwal Qfas%“@oﬁ@jwa(sar‘%dl)sscﬁ% #0QnyTLacelaRER- mIh q{@QH@SOUS

| ayer was filtered to renové a’"small ampbunt of suspended insol uble
mat er i 10 ndndverhedgdd, end afier hixing ﬁxre f\msmadiesl,sthe@rddmcip&dilﬁﬁiddyThhmladth tion

f 42% NaOH ). T filt t th
gi chl or'dttet héﬁ’gm}‘tﬁ%‘rgr éO:;\ni éﬁtpﬁiyer \Kgg’%%ﬁgﬁacr@ ?%WWTBWX%@%%%
evapor %11&@1)5&12910\6%1&5%911§u Blovar ﬁ&w&e!ill(m@%%g@%gt%yphenyl ) ethanam ne as a

reparatlon 9

colorless I|q apC|, pos
[ W,

i f1 uoronet hyl be zald hyde:
Hotophenciylearhimoy Cb@%@&e‘{—@%ﬁe&%i PR %@f@?su t2q g ¢ h
sodi Umrﬁ&h@@)‘dfdﬁxﬁlﬁﬁlemu Ofsu&tlﬁltMg' R- (m&ﬁﬂ%l-chlgr% ﬂf@ﬁ{&xyc%é‘ﬁﬁ fhtgmad7 C and
stirred for 6 hours. The reaction was then parti al concentrated, diluted
wi th etedy)baebat eménfd)rvé&((ephlofﬁae(¢th9>ercsrhneylécls’elpam atxi@k}éh@zohea@dgmﬁ c
| ayer was dried over 04, filtered and cong ent r.at t iel _
et houplily APy RRRRY Dy bR oA du R ERg i SIS it GE g, 360 )

[ 00586](Rt-epBNRy.epar at i onof ( E) - 2- met hoxy- 1- (2-ni trovi nyl) - 4-
ftrifluoronethyl)benzene: A portion of

2- met hoxy- 4- (trlfluoronethyl)benzaEﬂmhpEé9(3 78 g, 18.5 mol) was diluted
W th nitroget. m, | 1 he addutlon ou

net hyl ami né2Hydr'6eh : SFALPAD0p D S M- R SOl SR e State=(0. 911 g,
11.1 mmol ). After stirring for 16 Ca% he reaction was Ioaded directly
onto a biotage 40 cartridge and uted mnth 5% et hyl acet at e/ hexanes to 20%
et hyl acetate hexanes to yie oRa Met hoxy- 1-

(2-nitrovinyl)-4-(trifluoro ) benzene (3.0 g, 12.1 mmol, 65.6 %yield).
[ 00587] Step C. Preparation of
2- (2-met hoxy-4-(trifluoro
bor ohydride (0.458 g, 21.0
the dropw se addition of chlorotr

| ) et hanam ne: A portion of |ithium
diluted with THF (30 nL) foll owed by
stirring for 15 m nutes, argon wa

hyMS|Iane (5.3 M, 42.1 mol ). After
2 mnutes to elimnate trinmethylsilan

, ok gh the reaction nixture for
' im [ [ 2 prese n the reaction.
(E)-2- nethoxy 1-(2-nitrovinyl)-4- (trifluoro th@l)benzene (1 39 5.26
mol ) ded ! Sy ol 5
heat ed o r quxggéspﬁ NO| ) 0 C ‘
2009/ lﬁﬁmﬁyﬂﬂﬁ&@%-@%ﬂtﬁﬁvm To a stirred solutlon of ethyl 8-bromo-7- (4 (tert-

butoxycarbonyl)-2-nitrophenoxy)-6-chlorochroman-4-carboxylate (Example 38, Step B; 0.56

g, 1.0 mmol) in xylenes (6 mL) was added successively water (0.3 mL), potassium phosphate
(1.27 g, 6.0 mmol), tricyclohexylphosphine (0.11 g, 0.40 mmol), and cyclopropylboronic acid
(0.34 g, 4.0 mmol). The resulting mixture was stirred and a balloon of nitrogen with a three-

way purge valve was attached, and the flask was evacuated and refilled five times with



met hanol (8 nlL). The reaction m xture was concentrated, diluted with

di chl or onet hane and 20% aqueous KOH. The | ayers were separated and the
organi ¢ aQenowviass2dri ed over sodiumsul fate, filtered amdTasp@enissaed to
yield 2-(2-nmethoxy-4- (trifluoronethyl)phenyl)ethanamne (1.1 g, 5.02 nmmol,
95.4 %yield). Exanple 1

6- Cyano- 7- (4- (4- chl or ophenyl car banoyl )gghenoxy) chr oman- 4- car boxylic acid

[00588] Step A: parati on of

7-1 1 uorBrase F’?ﬁ%‘fﬁ%}(@ PRy Lt emlrOamenlb it @fflgde:and again the flask was

7- Fl uorQs &y 3sqidayd e fiOMg hed v&gﬂlem(ré%& Ale rfixBR w'ﬁg‘é’tn)re@ﬁldanz&'l %at@f’s'ét %5 g,
0.1414 nmmol) was diluted with trinethylsilyl cyanide ( .

mol ) . TﬂlﬁéCrmatetlthn waegat ibatlech ffor 24 hoowsr SThet nanﬂureervtzast emied ab uaureblef[the

t dil ute th. CH2Cl2 d d wth t di
bi car bRaPG et it LR R sgtaie WRaml irgwEl! Nadoa ns PreRekang
concentyat 8RqtReyiddliin ki@t hid @OIﬁeﬁﬁgﬁé{f‘ &he Z&thf@gxxas%ﬂ%%g("oy Ictfhatography

[00589] Step B: Preparation of 7/-fluoro-3,4-dihydro-2H chronene-4-carboxylic
aci d: anIsdmaogdL(elrutmgt thBD&Dohy})ams/eﬂmh dbett, bni afford ecthyb07- hﬂg(tetz- 83

mol Sn drate 5 e diluted w.th glacial
ncet ] o Y CBOR) AHaRERY et bacRe Ry ST TR PubErort 88 HBPed i n
an oil cglcygsts oak c180%) and stirred overnight. The reaction was allowed to

cool luted with wat er and et hyI acet ate The Iayers were separ at ed and
t he or dade78]| ayerStoya$: dircgate \ oot c

0 e G e b BT L) (SRS eR SRR
7- Fl
T g oopgh 2tk BTG ngeIROA At AR TSR ves

r eact i ahcywdpropsdehedman- 455fboamditfst |ﬁ0r edethydr Bbrhoor B (4-Fere-bnagtdroomyhas-
cool ed t.o anbient t ature | uted wi.th et sat ur at ed
o o TR TR kb EE U i) My S5 TR

2009/ 158426PCT/ US2009/ 048499 71 t hexghprioc | ayer was dried over MySO4,
filtered and concentrated to yield the title conpound (366 ngy, 98.7%

yi el d). [$05e0PS-digycopropyleprit-62.¢-dichdfrophemblylcarbamoyl)phenoxy)chroman-4-

6- br ono- 7-f | uor o- 3, 4- di hydr o- 2H chrobendatd- car boxyl ate: Met hyl

7-fluoro-3, 4-di hydro- 2H chr omene-gi- car boxyl ate (336 ng, 1.60 mmol) was
diluted with DVF (5 nlL) foll gNthe addi tion of N-bronosuccinimde (313
ng, 1.76 nmmol). The reaction!wa hea?ed at 50C and stirred for 2.5 hours.
The reaction was cool ed, dil% ith ethyl acetate and washed with water,
sat urated sodi um bi car bonat e, and brine. The organic |ayer was dried
over My504, filtered and c The material was purified using a

Bi ot age 40M cartridge, gradient O5o6% hyI acet gt e/ hexane to 50%to yield the
title conpound (415 ny, 89.8%yield b@g&p E: Preparation of nethyl
Met h

6- cyano- 7-f | uor ochr oman- 4- car boxyl at e:
6- br ono- 7-f | uor o- 3, 4- di hydr o- 2H chr om&ne- 4-c¢ xyl ate (415 ny, 1.44 mol)

was diluted with N-methyl pyrrol i done (5 m_) fol |l oned the additi on of
Cu(1) CNOP&PS ny, Fremsednaseyrdinghéo riggctirtrdnas Fd@ﬁmleoﬁ% fuRstifutioh 365420

m nut e 6 b ho The
react | cichREREPeRt dhint Ry AR H PNt AERR, MR Fpalirl onceos

Bi ot aggMeBH-dlapirm el uting with 5% ethyl acetate/hexanes to 100% et hyl
acetate to yield the title conmpound (260 ng, 77.0%yield). [00593] Step F:
Preparation of methyl 7-(4-((4- chI%*%BH]@rt‘ét hyl ) car barmyl ) phenoxy) -

6 ovanoglgin4 LAty VL ANg:-Z b ALRXY! at e

foll owed by the addition of K2 (147 ny, 11mm|) and

N- (4- chl or ophenet hyl ) - 4- hydr mde (59 ng, 0.21 mol). The reaction
was bubbled with argon for 10 ninutes and then heated to 110C and stirred
for 6 hours. After the reacti s allowed to cool, it was |oaded directly
onto a Biotage 25 col um and with 5% et hyl acetate/hexanes to 100%

ethyl acetate to yield nethyl

7-(4-((4-chl orophenet hyl ) car ba hepoxy) - 6- cyanochr oman- 4- car boxyl at e
(50 ng, 48%yield). M5 (ESI) 00594] Step G Preparation of
7-(4- ((4-chl or ophenet hyl ) car barmyl )p WCyanochr oman- 4- car boxylic
acid: Methyl 7-(4-((4-chlorophenethyl)carbandyl Fphenoxy) - 6-

cyanochr oman- 4- car boxyl ate (100 ng, 0.204 mmol) was diluted with THF (1 nl)
foll owed by the addition of NaOH (0.204 nL, 1.02 mmol) and 500 iut of water
and nethanol. After stirring for 3 hours, the reaction was diluted with

et hyI acet ate and 2N HCl The Iayers were separ at ed and the or ganl c Iayer

R A /NN A T 1 e



72 met hanol /0. 5% acetic aci d/ CH2C12 to 10% net hanol /0. 5% aceti c aci d/ CH2C12

to yield the title conmpound (21 ng, 21.6%yield) as a white solid. M5 (ESI)

= 476. 9 (Wbh-Rod)y158€kanpl e 2 PCT/US2009/048499

7- (4- (4-chl orophenyl car banoyl ) phenoxy) - 6- cyano- 4- net hyl chr oman- 4- car boxyl i c

acid cl [00595]Step A: Preparation of nethyl

6- cyano- 7-fl uor o- 4- net hyl chroman- 4- 1@8r boxyl ate: Met hyl

6- cyano- é@gluoro , 4- dlhydro ZFFchronene-4-carboxyI

St ep E [0 Al ¢th AL (4 tex d % by

the adddhier&r%aM%&%&té@rf&Tépaémpdl%%?(p’Ehe' ﬂgt‘HHEtotP% Eoofoé?angﬂ-}e 3@ 36
. “'The reaction was then at ed C for 1 hour, then cooled and NaH

(8 6 npub@itditngmibly) 6whdraddedroxfibronemet-cahoxydste doe msmyl Gebrphnet@cldyrad-T. The

reacti ﬁ} was | oaded on,Ea ? Bi ot age 25 sanplet and purified running a

gr adi el ERYERRPANZ-eA 0/ 4&xane to 100% et hyl acetate/ hexane to yield the

title L) ynd (Jékelﬁgal. Brtgaili6h - cthPO0998] RirERBxy BRI SLhiBBpRnoTR-6Y |

7- (444-chl or ophenet’hyl) car bamoyT ) phenoxy) -
6- cyanowdlomhwhodma)malzbowlat@oiyIaaatier.ed etubiph of ethyl 7-(4-(tert- butoxycarbonyl)

G |t oot o i e D 0o KR ot baets Byrel i ‘ieicet! S 4o acs
(28 gu,adge@%dw@és)ve ANy Nef 4ooh qmre?e%%{w&) rp% %prgfeow% zamge (n;lﬂliol'jg

The reaction was mTut es and then
heat ed tabdeI&XQpam:phstta £0.82 d,0l.16 thowb)s anith@cthmmylbmomsacacﬂ |(6Wddgt 8.7cool ,
| oaded t onta a 25 sanpl et d eluted on the horizon wth 5% et hyl
oo o b 5 Sag saiaure Mon sura fis Rl S s eas v e 1y P nd
(12 rrg,vaﬁ%%;vm eakt@éhed'\/@n& Eﬁé Mlask 204 8va(cht$d Johd re&éﬂ@@%?de StneP Wath RitRRRAL T ON

of 7-(4-((4-chl orophenet hyl) car banmoyl ) phenoxy)
cyano- éPalhledlluyi(Hh rataa (1% gr 0.6% yhrnel) acis ddddvktahg kgain the flask was evacuated and

7-(4- 4- h t
oo SR Bl B S VR o P Mhighs s 0imad i 4mu! Pgh 560248 GRS Bens
di | ut eqllf%%éﬂ 5%'116016 591016 H@ﬂrsf?ﬂé Aearcbyad &Fol&fjﬁi)' drh9Bntobmaetiré, @4 Rl

0. 23 and 200 iut of water and nmethanol. After stirring for 3 hours,
t he reawith ethyhasctalt I(IQktIviand vedtery(S0amé)d.atte @mgdnlz NlamMaSTdr@dl emee sediver e

separat ed. and .t he or er was dri 504,

2000, 1 ouiaBmae QBT RDThe 5 Hue B R Bt SRty by Tkl Hutintey

usi ng tyxen bigssi HeQHnéMeftﬁyl%c&éteC&f ﬁﬂfbr‘d%@hyﬁlnﬂ% ﬁ&@bﬁﬁ)x?@zﬁﬁ l)ezllmtrophenox )

0. 5%ret hanol/ 0. 5% acet’i ¢ aci d/ CH2C12 to 10%ret hanol/ 0. 5% aceti ¢ aci d/ CH2C12

to yi e|Gjcxtdhmomlﬂgom@nﬁwﬂwwmt@a&myelm U0 FIEP8%s a white solid. NS
(ESI) 9 (Mg 1 )
7-(4- (4“@}&0;)%%% on.

ylic adg- @cl&&%&r&ﬁﬂ-ﬁarbd%ﬂﬁ@@éﬁa% &Eordlng to the rnethod of Steps C through F
7-fluoro-2, 2-di et hyl- 2, 3-di hydrochr onen-4-one: To

1- (4- f lofor Exzmplﬁdr dﬁypkﬁ@hgtltyl‘rengﬂarﬁﬂmé ( 3-(#5teyt-bBIxBarhooy)-2amittophanoan-&- one

12 b 50 rT'L 37.3
v - eilOp o T B AR E Gty ob LB 5 SREHrBY-Rl P bl Sitamdan i o
with ettﬂﬂbp@ﬁﬁi}ﬁ)t@cﬁlgﬁ)c%han%@ﬂ@@x})‘l\&tte hvigNa G 491.) (MBRHORaY S0 nL),

dried over magnesi um sul fate and concentrate The residue was purified by
silica gel chromat ography el ut| ngEWmhleaﬂZgradl ent of 5% et hyl
: a

gcet78.t % /Oh;\ ‘ S &L&Qar arnoxbl(?phenox chroHBgLﬁnd (5.12
‘3-ne 4- carboxylic acid: To

7-fluoro-2, 2- dlnethyl 3 4- d|hydro-“
7-fluoro-2,2-di nethyl-2, 3- dlhdebchronen-4-one (1.000 g, 5.149 nmol) was
added trinethylsilyl cyani T28R,M, 25.75 nmol ) followed by a spatula
tip of zinc iodide. The reactijpn was heated at 50C for 1 hour. The reaction
was cooled, diluted with e cetate (40 nL) and washed with saturated
sodi um bi carbonate (2 x 25 rine (25 nmL), dried over magnesium sul fate
and concentrated. The product ssolved in 5 nL of acetic acid and 5 niL
of HCl, and SnCl2 di hydrate (4G48yg, 20.60 mupl) was added. The reaction
heated at reflux (130C oil bath i i
cooled, diluted with ethyl acetate
brine (50 nmL), dried over magnhesi um concentrated. The residue
was purified by silica gel chronmatography over si®ica gel eluting with a
gradi ent of 0.5% MeOH CH2C12 containing 0.5% acetic acid to 10% MeOH CH2C12
containing 0.5% acetic acid to provide the title conmpound (0.280 g, 24.25%
yield). WD 2009/ 158426PCT/ US2009/ 048499 74 [00600] Step C:. Preparation of

met hyl 7-fluoro-2, 2-di net hyl- 3, 4-di hydro- 2H chronene- 4-carboxyl ate: To

7- quoro 2 2 dlnethyl 3 4 d|hydro 2H—chronene 4 carboxyllc aC|d (0. 280 g,

a ~re o NI IS PNA PN 1 wr=n AN~ IR 1IN N NN~

ashed with water (50 ni) and



2H chr onene- 4- car boxyl ate: Met hyl

7-fluoro-2, 2-di met hyl- 3, 4-di hydr o- 2H chr onene- 4- car boxylate (187 ng, 0.785
mrol ) waswoi2basrss42éi th DMF (5 nli) foll owed by the addit iPom/usko09/048499

N- br omosucci ni m de (154 ng, 0.863 mol). The reaction was heated at 50C for
2.5 hours. The reaction was cooled, diluted with ethyl acetate and washed
with water, saturated sodi um bi car bongue, Water and brine. The organic

| ayer ri ed aqver 504, filtered an ent r at ed Th mat.eri al S
puri fiﬁﬁaﬁéia Ing a%ﬁmr%%eacam%aﬁ?r ag@eq@ aflf diemsdg tlhytu Dfiting e-fedane to
50%to u I te

Pr epar a%{?lgﬁgg%gﬁe)%{h%&nﬁgggﬁo? 4 %%3%?1%&3 gé’ﬂ&%ﬁ%ﬂﬁﬁ g/%]sr o%gn?ol?l]zs ab:1

car boxyvat2dH-ded.hyl 6- br ono- 7-f | uor o- 2, 2- di net hy1- 3, 4- di hydr o- 2H chr onene- 4-
carboxylate (232 ng, 0.732 mmol) s d| I uted wi th N-net hyl pyrrolidone (4
m.) followed by the addition of 28 ng, 3.66 mml ). The reaction
was bubgl g\ LiflordL QORI 265y (-t afchﬁﬂ@pﬁen@tﬁvﬂa%aﬁev%he%@%chrmﬁnr48act i on
was stirtred for 5 hours and then al]gwed, Lo cool. The reaction was I oaded
directly onto a Biotage 25 colu —u%—wth 5% et hyl acet at e/ hexanes to
100% et hyl acetate to yield the flitle conpound (120 ngy, 62.3%yield).
[00603] Step F: Preparationg® et by

7- (444- chl or ophenet hyl ) car bgnowl ) phenoxy) -

6- cyano- 2, 2- di net hyl chr oman- 4 boxyl ate: Methyl 6-cyano-7-fluoro-2,2-

di et hyl chr oman- 4- car boxyl_at %Eg 0.072 mml) was diluted with

N- net hyl pyrrol i done (2 nmi)\A oIIowe by the addition of K2CO3 (25 ny, 0.18
nmmol ) and N-(4-chl or ophenet hyl )O droxybenzgm de (20 ng, 0.072 mmuol).

The reaction was bubbled with ar 1@| or 10 m nutes and then heated at 110C
for 6 hours. After cooling, the read ctlon was | oaded directly onto a
Bi ot age 25 columm and eluted wth 5% et hyl a et ate/ hexanes to 100% et hyI
acetate to yield the title compound (2.0 ny, 5. S%Cyl eld). [00604]Step G
Prepar 6[006811] of 7-dtéf4x.chicpumpbenst &yl ganiaromitdpRamdxy)-Bnitrophenoxy)-6-

cyano- 2, 2-di et hyl chr oman- 4- car boxyl 1 c_aci d: Methyl
7- (4- (( il vskopset ghwomanydtcarhowylate: To a stirred solution of ethyl 8-bromo-7-(4-

523“S.X|y*%rpﬁﬁ%%%agP%@%a@%%%r&%@%ﬁ@?%%%@%%ﬁ%ﬁw‘%éo 1T one
by t he iadslutnco® @l) NaOddddd dekdively, wheO@EEmNTDpItasdiith BRE Iphatb (0k7waBer and
nmet hanol . After stirring for 3 hours, the reaction was diluted with ethyl

acet at en@Ab. @Wﬂ@llexym%@swla%%lZ/@r()e“?s@ml)a@@ijcmr@m prglar@ptéi Odpes 2vias
dri ed fied
o o MBERMIRO ek 1 L SPRR SR Sl S RLSSLB IS, PUTRRS. |

aci d/ CHaGE2who ayﬂaaied tahe the tflask cmspemdaté@ a&dn@ﬁlla@ 8% Mme&, dyitlagiteogshi t e
sol i d. I\/Bé‘ESIﬁ:504.9%£M+1. Exanpl e 4 .
6- Cyandafladinm(H) accte () mawl barosddrdrad eegindhe Badnvas evaewssd/ande aci d

00605 At f anq- 7-f |
Vet hyl” B Duiaee IR R0, TR BXRN0: b R A n SREBCTRE B § 1o
mrol ) was ndrdgehelﬁllw)ﬁ HorT HPR ndurgtLThe‘ ﬁhkt@mebat keoled dbtdnttsiciaf teNpEXat -0, i ni,
0.96 mmol ), 0 iut of water and netha After stirring for 3 hours, the

react i cﬂﬂu\ff@svv&h|eﬁliséoﬁceaﬁat%(2ét lﬁl;«v agd é’(aé@re(lén@Li Nhicergamicelaper was diigd @ver

concent PaEn Y B8 GARRE Y FheBRat W R AP Bl T SR Bt e

Pr epar aflutorg @fith7 86/4142 héxaihles‘/bﬂhgr capélafeettbyhﬁfmar btuybyi- Q@hamdmw)xyﬁarbonyl) 2-
cyanochr.oman- 4- car boxyl i c aci ano- 7-fl uorochroman- 4-car boxﬁ ic acid

(40 ng,MEoRBNEROIo-Chia- %Pyﬁt)@epwpmqmnﬁewwwt? 8% 7 deleY o8 (Br2§ 2f D%bwed by
306

t he ad X
N (2, 4 cfﬁnor ophe%%h

reacti omvmg)bbmzhbd addV\PﬁebaIad goafbrﬂmg td@teps r(DﬂﬁﬁugiﬂE dflfb;@mlpm&cj;uhﬁtltﬁﬁfg C.
After stirring for 5 hours, the reaction was |oaded directly onto a Bi ot age
25 cartSilge el ut/fAdtari-bHorygthoaybs-Ritrgphaony S50 hior ity loprpeichrarangd 5 o,

acetic % 5.2%
yi el d) ﬁ%ﬂ%ﬂ‘?& %OE%W%%?%Z“%@BM@% E‘gg' E H\ﬁ)"ﬁ&g&g’y %%&qég&r&g\at} He,
2H) , 7.%6&arbexyldtt)), 7.44 (d, J = 2.4 Hz, 732(d J 84Hz 1H), 7.26
(dd, J =1.7, 8.0 Hz, 1H, 7.13 (d, J:8.7Hz, 2H) , 640(s 1H)

4.29-4. 34 (m 1H), 4.20-4. 26 (m 1H), 3.85 (t, J =5.1 Hz, 1H), 3.64 (q, J
= 6.1 Hz, 2H), 3.06 (t, J = 7.0 Hz, 2H), 2.32-2.37 (m 1H), 2.08-2.16 (m
1H). VO 2009/ 158426PCT/ US2009/ 048499 76 Exanpl e 5

6- Cyano- 7- (4- (phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxylic acid o




[ 00607] Step A: Preparation of nethyl 7-(4-(tert-butoxycarbonyl)phenoxy)- 6-
cyanochr oman- 4- car boxyl at e: Met hyl 6-cyano- 7-fl uor ochr oman- 4- car boxyl at e
(from Exawpl2e09358€bep E) (700 ng, 2.98 mmol ), tert-butylPCFAlsgawossbenzoat e
(578 ng, 2.98 mol) and K2CAB (494 ng, 3.57 mmol) were diluted with

N- net hyl pyrrolidone (6 nL) and bubbled with argon for 10 m nutes. The
reaction was heated to 110C and stirred for 5 hours. The reaction was

| oaded Shrectly onto a Biotage 40M cartridge and el uted
acet at dPefbanes M 009% et!HgParalion 4:Ql + SOGIUR ¢ G-gloro§cxclapreny) 460 ny,

32. 8% yji&lighophd [fBher 'fd%étpﬂ] carboxylate: Prepared.according to Sltvé)sE

of 4-(6-—%%#@%0- - oxycar onyl)%%—?;c roman- /- yl oxy) benzoi ¢ aci

7- (4- (taadtE biEgayglard8o suqlds)iphiagGb(@é}clﬁemy&nymmomﬂm—ébthmchbmwﬂmmamn ny,
0.977 | ), was. di l CHZC2foII the_a on of TA(l m.) .
Aot SIPPPHEOKOMS oot e LDt TED CEaRT s dredb Peoig: ot

titl thyl
b Ly enSRuRauath 0243 0nl BRIl hind 9459%h 5006 clﬁ&%ﬁﬁé@bb@ﬂané}ﬁmge y

c hr omarM8(gam bokeyt 516(131 {M(8Heano- 4- ( met hoxycar bonyl ) chr oman- 7- yl oxy) benzoi c
acid (13 ng, 0.0368 mmol), HBTU (}ﬁ.? ! ,0-0442 ol ) were diluted with
Nmet hyl pyrrolidone (1 ni) foll oned®¥AMPR&4addition of 2-phenyl et hanani ne

(0.00647 @CV&O%@ EU( rﬁethwaﬂ}trw)m%fmr)epaﬂeﬁ%v'mé!r@am&%ﬁ&l&%%ﬂm §. 0920
mol ) and DVAP (I.35 ng, 0.0 MRy iLEQF stirring for 3 hours, the
t o—a@m—agé

reacti on was Ioaded di rectly o 12i cartridge eluting with 5%
et hyl acetate/ hexanes to 100% t hyl acetate to yield the title conpound
(16.1 ng, 95.9%vyield). [ iep D: Preparation of

6- cyano- 7- (4- (phenet hyl caf yl ) phenoxy) chroman- 4-carboxylic acid:

Met hyl 6-cyano-7-(4- (phenet ¢ar banoyl ) phenoxy) chr oman- 4- car boxyl ate
(16.1 ng, 0.0353 mMml) was with THF (500 iut) followed by the
addi ti on of NaOH (0.0705 m_ 0. mol ) and water (100 iut) and net hanol
(100 pt). After WD 2009/158 / US2009/ 048499 77 stirring for 3 hours,
the reaction was diluted with ak}ette and 2N HCl1. The | ayers were
separated and the organic | ayer S dr$O4, filtered and
concentrated to yield the title conpound ( NION. 76. 9% yi el d) 1H NMR
(400 MHz, CD30D) 6 7.85 (d, 2H), 7.66 (s, 1H),720730 H, 7.15 (d,
2H), 6. [ﬁ@68(7§ 1|—|)StemA2Brezvamnon@f 4Ly( ter[%blHEXYqéifbonVla‘lmn@)ethm b¢nzoIZHhcld do92 (t,
2H), 2. S (

20 eyt Bes o r TR0 o R S TEN AR by
ic aci dert-bﬁl%@ﬂ@llqﬁfeﬁ&i ALY, RrRal 56 hi2)) 4@ 1M sodium hydrox1de (150 mL) at ambient

7- (442, 3-di hydr o-1H-i nden- 2- I)car barmt%g1 phenog
- 6- cyaﬁ@naemtum Wﬁﬂ@dwldﬁw&%ﬁ@lw@ﬂ 105,59 W@/grhélﬁﬂudmmw}@ar bony

) chrapan-.7- enzoi ¢ fr Ie7 Ste Q34
S M e T R
m) f olsbpaa@@r;bymﬁlhﬁc@ﬁﬁhﬁlgmtaf (230 ammh@dm WAh& With HexOrkd (moizf)o mL).
N, N- di i sopr opyl et hyI am ne (0.015 ni, 085 mmol ) and DVAP (] , 0.010

mol ). TAfet aquosps r ﬁYqiinglSJr agidiaed 40 11%2 rVélﬁthP@W%@dl bydreehleriq eﬂ@tdl yIgnto a

51 0t 206 dabSENAI AR AL A% 306 BNl capSIatel hexssa e ARRILE! MY

acetate’ el e conpound rerd).
washed with a small amount of water, and dried under vacuum to afford 4-(2-(tert-

butoxycarbonylamino)ethyl)benzoic acid as a white powder (12.5 g, 95% yield).
[00688] Step B: Preparation of tert-butyl 4-(hydroxymethyl)phenethylcarbamate: A

IM solution of borane-tetrahydrofuran complex in tetrahydrofuran (100 mL, 100 mmol) was
added directly to solid (4-(2-(fert-butoxycarbonylamino)ethyl)benzoic acid (12.4 g, 46.7
mmol). The resulting solution was stirred at ambient temperature for 1 hour, carefully
quenched with water (250 mL), and extracted with ethyl acetate (500 mL). The organic layer
was washed with saturated sodium bicarbonate (200 mL) and brine (100 mL), dried over



phenoxy) - 6- cyano- 3, 4- di hydr o- 2H chr onene- 4- car boxyl i ¢ aci d: Met hyl

7-(4-((2, 3-di hydrolH i nden- 2-yl ) car banoyl ) phenoxy) - 6- cyano- 3, 4- di hydro-2H-c
hr omene- 4woanorsgd2at e (12 ng, 0.026 mmol) was dil ut ed wWPCh/UBRIM(055399 i ut)
foll owed by the addition of NaOH (1.0 ng, 0.026 mml), water (200 iut) and
met hanol (200 pt). After stirring for 2 hours, the reaction was dil uted
with 2N HC1 and ethyl acetate. The | aygrs were separated and the organic

compourdT S 8B Tianiyied i Fior (A00KE D BT By SOCalcsTRle g
(S, 1M a7pf@eﬁ§%§olgﬂg 0?%?85;/(7 é@%(d 2H), 6.41 (s, 1H) 4.20-4.35 (m 3H),

3.82 (bt 95-3.05 (m 2H), 2.35- 2.40 (m 1H),
2. 10- 2.[066890 1H)Step mzoa%%:&mepﬁfl USZM@MO@IB@SI?S&abenEmeN)eIhVDbenZVI

L— (N40(4 %jl or ogenzg;)&x%far n@?ﬁg%%df e?f%ﬁ)pmenet }r}ﬁcgrbgr%gtIgOéygli c acid

chl or oieny Myh&&w@amx&&m&ﬁmh& CYRRA, ?1 14mfiolY A er ARSI RARERE Hr £ ar box

yl at e:
(6- cyanms4&t(rmelt drolxgopdadomngrl Joe3hadh. thghdanbhﬂkuhmmh (0-85 mky )l benmol)cwaci d

(f | 7 t B 7. 0. 0481 t ed th CH2Cl2 (1
) TR sy ermesHan. ohd SRR e i SonTimodr Mhsubah s Do Bty e oAy o)
(0. 0289 #kure %@%ﬁsﬂmh o aryé%érafwmﬁfel RMrainili ?. e%hwaa%eta%el (rzb@cénﬁmndZQflﬂe hut es

foll owed by the addition of (4-" chl orobenzyl") hydr oxyl am ne
0. 0962 (BHdIL)ahble Mguniti lagpraopiricdtdvet sodime s(Fat©0 338 cnnqenﬁa&:@Zo rarﬁfotcy 4- (Z\f ter

o1 ut | ngrei-bHoRdRY iy G bPaTH! (edfeuRGRE o et V€ i ifodnd £ g,

21. 1% viigebslyicldy 00614] Step B: Preparati on of
7- (4- ((4-chl or obenzyl oxy) car barmyl )phenoxy) 6-
cyano- 308690 hydr St&H- ch: orre epdratian boxo, egteiudyl Medddimethylamino)methyl)

7- (4- | : ] .

o bt LERENAE: 2% ksimad susnenyon 6f 412 G A CAbenY B b b7y
0. 0101 HERhinesi¥shald q)tgseg 1o ﬁfﬂloﬂ'ﬁ:n({ﬁ@ﬂdﬂl%b)op;yf&ﬂﬂ%ﬁilelw 19 her addidoh QNin0f
NaCH (0.0203 ni, 0.101 fmol ), water (200 iut) and nethanol (200 pt). After
stirri rtgtraﬂb’ldrozﬁlml(ﬁ@ mlt)hwasr ahled |ao'4Mvsal=ut1dnIOditdadewltahllrm\lnH@Iala«dmfetahy(IS 0

t at | t ed d th i ed
Mp504, PH I il e i P s S st 7 e s B RB R 408 B2 306
37/' ii)d% dsoﬂdﬂﬁ)h'%s( ﬁdg@e(dmdzzmmﬁ%@@)nf@ra?urg(ﬁﬁ?%zgé%m%ea Tﬁle_i)(réslc%}ﬂe;‘)vzs %Iﬁ(ﬁoﬁédi,ZH)ZFD ,
H H H H S H H H
3. 82 ( BretwerH)cthyd aggtag. (20 nilpy antlHyatep(190n k). e (organi¢hayer Wi dried over socriri]urn
2009/ 158 6P / USZO 4 | . .
§0%) mn ol coecnlcd T2 ool B SRR b enemep e bR AR At S SIS aci d

[ 00615]\%&1@99/@\ to BR2nH bR/ (0b/ lUﬁﬁ&Ménol/concentrated ammonium hydroxide), to afford
7-(4-((3, 4-di chl orophenyl ) car bano phenoxy)

6 cyanderg;batydi Mdrmethﬂammméml)pz@@tmmwa@naée 4s (Bcopdass- ail (@eiShexyd¥r bony 1
-3, 4- d%lgi/dro 2H chronen- 7-yl oxy) benzoic acid (17 ng, 0.0481 mmol) was

dllutedy h CH2C12 (1 nL) followed by the addition of oxalyl chloride in

CH2C12 [08dd11n CHXdR) Ef OPRPBStiBH, of. QE(ZY((dTﬁ?éﬂl)vla@ﬂﬁo)hléﬂlﬁs%h@ﬁvlwlfanafﬁlﬂﬁs

reaction was stirred for 20 m nutes, and then 3, 4- di chl orobenzenam ne
(15 6 rdihydnogid@idemmml ) Tand NaN- di stgt opy| ttjnan neof( 0. 026bntyl o 140

fter irring.for. 3 utes, t he react.ion ded
i ent 1B e ST sh Ay Bt G On B 0. bt SRCEbSihs S
yiel d tdeitdttrbBp&enpowadadded M sblutldHofigdebgeaThRridk elaalc&aﬂle g[ P06 lﬁleSt ep
B: Preparation of 7- (443, 4-di chl or ophenyl ) car banoyl ) phenoxy)
cyano- SGM‘@?&WE@O@W&HHU% e ambicat pRIRYAratercator S0 mEtUH then concentrated to
7-(4 (( n
oo a1 ol SRR methy hphensDathanaming byroshloride, a3 i At lid g
0.034 rmqlz) %%ﬁ@lh)]t ed with THF (500 iut) followed by the addltl on of NaO—|

(0.041 nmi, 0. 21 mmol ), water (200 iut) and nethanol (200 pt Af ter
stirri@06¥d 2 hovew, Fit Hscpasairan of me&wdn 6Tewamp Gi(¢4-5edincthy mn@nwthvb

ot e L AYEh S B BaRBPRE AR AP IRl ol BYRSHASE C,;f,g,l R e 106

yi el d) .4- &ﬁth&@céﬁ@ﬂyl%ﬂom@@@@xﬁb&z&w( damaH) (O ﬂ) 0 d4,d, OZB‘D rn?nom 3(41H),
7.62 (dd 7.48 (d 0 (d, 2H), 1H) | 435((1%2H)
3. 82 (t((dlmfﬁy arrzn%nezhﬁdh)heml)emnan@qélhzdrpshleﬁfie 101956 2 031 mmol). an




WO 2009/ 158426PCT/ US2009/ 048499 80 Exanple 9

6- Chl or o- 7- (4- (4- chl or ophenet hyl car banoyl) - 2- ni t r ophenoxy) chr oman- 4- car boxy
lic acid wD2p@0682pSt ep A: Preparation of PCT/US2009/048499

4-chl oro- N- (4- chl or ophenet hyl ) - 3-ni tr obenzam de: 2-

(4-chl orophenyl )ethanamne (2.3 m, 16 mol) was diluted with DCM (40 nL)
foll owed by the addition of D EA (2.91071, 16 mmol) and

4- chl 3- b 3. 14 [) d 0 of DCM
Af tC er °£< .wé‘%‘é&%&? ZW!M i\ZéV @ﬁ%ﬂ?ﬁg&@m%wnm"g%a 5%{33 H ﬁ%ts @r 11]% &a g%ﬁ and
el uted wibly hexeResmgty gﬁbnﬁ‘&ﬁﬁi@t ) & Oaybighd té}lﬁée‘}atﬁw XWRPh&nRat WAL - 4-

chl oro-3-ni't robénzam d gﬁ/oyl eld) as a white solid. [00618] Step B:
Pr epar adusopropj{rlethgtalrmhe 60. éﬁlmit: o} Z- rfan)4Thh Irmuhpigesmémtopl ways biamaly 4f) ardbient

ni t ropheno chr 4 car box Iat

6' chi orgmpeH 6*&? QbR A smegwf léet%‘i%bWﬁﬁr (& 2D ndoithylaselfatS i on
4, subshif UFHen&gQiﬁE h%'wafsod{ne%t&ae@%dfuﬁl §§1Fa‘t?e Ghd ‘e’éﬁceﬁ{rhﬂéa e@'hé"‘résﬁhu@'\@g (1
m.) followed by the addition of CO3 (68.3 ng, 0.495 mmol)

N- (4- chiuoifiep héyetdhydnjatdgrepityor on BSuhmt r gblenzlatmgiew(ltm@(}ziﬂ) fhldlbfomvfﬁm)lo The

t ted to 62C and stjrred. f Th t
ool ed MBRUITHRREER y HPONGR | BrGErcEn o el GIUE WPRAYEobQHRT- -
acet at gf HxAReiihG) iR 9&1Eﬂéfhylé‘é}6Eﬁéﬁ)ﬁl&n&%hﬁoﬁﬁﬁm&mﬂ&@%é s a colorless

chl or ophenet hyl ) car baroy1l) - 2-'ni t r ophenoxy) - | or ochr oméan- 4- car boxyl at e
(60 nyg, ﬁlzﬁ(070%33g, éV%)ylelﬁi]DOGIQ] St ep C: Preparation of

6-chl or 4- ohenet hyl car banpy1) - . , i
mtropf‘[ﬁ“%%@j)c 4 ar BesRALO nP - i irir. g CHAYIEL |

7444(4- “phenethylcarbamoyl)phenoxy)chroman- 4 carboxylic acid: To a stirred solution of methyl 6-
chl or ophenethyl) carbanoyl)-2Z2-ni t rophenoXxy) - 6- chl or ochr oman- 4- car boxyl ate (5

my, O. 0@9&6—7MHX(dlmethﬁH(1Q®@leﬂIY)l)ph@®ﬂadcm‘dami%CDﬂh@@OPO’lﬂﬁommn -49. 0917 ol )

the T oqttiHH TR dn it Ba R gt Apob e, EITal neptiomirtoihath affnde o o™

separ at@@tRASF ko@ur }%ﬁﬂlx@de‘ @YRrmINes 86l hinksl). QRS sIERY bt aﬁl'biefnﬁfe%e?dﬂ&e for

concentrated to yield 7-(4-((4-chl orophenet hyl ) car banoyl) - 2-
ni t r ophlehmxyhe ®1ctmmwm¢ﬂn@ﬂdmte¢k ond Bexysideal achidi wad r@lissglved@ m odey (end). LCMS

SR A R IR R ok A e g R

[ 00620]@&%tlﬁm§) THRRAGIADhA8 ikt B a few minutes, the product separated as a thick oil
6- chl or o- 7- (4- (4- chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e:

4- ( 6- Chinotthe- stlde(@ﬁﬂh@@@larﬂmslﬂ@r:@ﬁqmﬁmtevnymr@z]vlb@dmtﬁdamay f(ndrfélpamduegnf 1)
100 )
i ops SEBNAC ATy EATBH Gavpss hbetmobEleR e P bouyndiEa o

the M Xheh&NEHeMmamidt daegRi1is abidady LUKt el slagk @B fg 528“’/@%&@3“1\/[8”@[5&)“'[
tenperature. Gas evol uti on was observe The m xture was stirred for

hours an/zan¥ilehtMt-Hyper at ure and cool ed in an ice bath.

2- (4- Chl or ophenyl ) et hanam ne (40. 6@% n p 91. 94 mmol ) and

di i sopropyl et hyl am ne (55.624 m , r§ |) were added. The m xture was
war med bayaRbiTeML( 1L eTmeEahy iR dindlih 7 HehrbohoyifHsSchrdfen AL el xixt Ur e
was transferred to a separatory Jop&irodiigligashed wth 1IN HC1, water, and
brine, dried over magnesium sul fgte, filTtered, and concentrated under
reduced pressure. The resulting grude solid was further dried under high
vacuumto provide 143.5g of(a winloolid. This solid was recrystallized
from hot Et OAc/ hexanes to moe 130%& of the title conmpound as a |ight

purple solid. [00621] Step B: pbar at i

6- chl oro-7- (4- (4- chl orophenet &y anDyI) phenoxy) chr oman- 4- car boxyl i c
acid: Ethyl 6-chloro-7-(4-(4- c’lorophenethylcarbanDyI)

phenoxy) chr oman- 4- car boxyl at e ag, 50 4 nnDI) was di ssol ved in EtOH
(250 m.) and THF (500 niL). NaOH 375.6 mmol ) was added and
the m xture was stirred at anblent te -er ﬁbf 1.5 hours. The m xture
was transferred to a 2L separatory fuﬁnel 0 HC1 (500.8 ml, 500.8 nmol)
was added to the m xture. Addltlonal EtOAc (250 n1) mas added and the

| ayers [0 separtitds: Breparatio H0d 2. dd iy guingling s
dried t t d: conc t d r

or e o BANES e e 5 %%?.ﬁﬁsﬁggol?éclﬂygﬁa fsé%‘db“a?? e sdegd
to provide 122.0 g of the title conpound as a faint pink SO|Id (yleld 95.0
%9 . 1H NWR anal ysis showed that the solid contained THF. The THF cont ent
was 27 nol % (5. 2% wei ght) and the desired product content by wei ght was
94.8% WMsS (apci) mz = 486.1 (M+ H). WD 2009/ 158426PCT/ US2009/ 048499 82




Exanpl e 11 Separation of enantionmers of 6-Chloro-7-(4-(4-

chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d

[ 00622] Sewanatvsss20f enanti oners of PCT/US2009/048499

6- chl or o- 7- (4- (4- chl orophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxylic
acid: 6-Chloro-7-(4-(4-chl orophenet hyl car banoyl ) phenoxy)

chroman- 4- car boxylic acid (Exarrpl e 10108140 g) was dissolved in nethanol (50

nmg/ L) teri.al S sy ercriti fl.uid chromat ography
enpl oy.?f‘éragy SPAIEEHTS QA @cﬁ' J( sy r%fid%Cf afqpﬁvgsewnt PP Ovet 39
met hanqgh 6k bonL o hilBraftre %@tl?@faym%sde% 3098 HuPb&GkioRRNSLrRRdx&irfibAVLy at e

of 100 nmL/mn. Collection of fract s contai ning peak 2 and renoval of
vol at i Ilegh ps 807 ebhda tesulbipg eniptre mtas PR2inbioottidnig @n@ptshlo eth, toEitdhendsdid 2 of

g;:i ((j:hl(g}\r?oaézi-u 4-. 4- c{]lé) g%;{g%@& %%gg&pdxgé O_Telg’i(%)i;(r e%h oman 4 %ﬁép%g%w ic
6-chl Ort&nﬁexﬁﬂlre( %%ﬂ&’tb@bbkxﬁ §¢@W&&c€§'{8ﬁ‘aﬁ>®@e@ Q&%@néa& ﬁfg‘ﬂ%ﬁ"@t Following

[ 00623] Step A: Preparation of hyl
6- chl oroonﬁ)lf(tmn(q:f‘rvddemhythcdaaldamy Iryrmpdnesd azayl )the hesolveg-mixoae ek yallatved tdstira

t d l. 6- chl -(eth | -7- vl b i
el d (e epuetier SO (erperurto sgmirture i o g o Ghasel paems 40D - o ¢
N, N, N; MOuFﬁtBrc%H@énM{eWa%hma%@Hx‘r@' @pbesbhadfed Bkidlg.in Qngc?e adath o0

1V, Ndi met hyl formam de (1 nL) af anbient tenperature was added
phenet ByCafhnecqudigng mixtug. \‘225 ety vathd ciNpidfetin 6410 by laed Hip¢ anktmes §tirdsl i | L,

0.60 mmol).. .Th sul el | ol ution was tirred i, ent

Cenper SUGIEETGY ORI e ALER R RE TP F oty G HE e 87910 )
and ext a&fn%dthwfh t@taBbﬁ!lt pCefiRt RidtdQ Wh traddl&rQf @ARIsEpdraRY RSl WashRd with
brine (5 nL), then dried over sodiumsul fate and concentrated to afford

et hyl &rgaﬂl@la(vermémdne(dm‘venectdwm@alrf&tamB\)q@hmw@)glm mnmg@édmk)«yd atle as
an of f '@{]%Bﬁ @/aslg?cg%sgfvgfirgﬁt B%dhﬁ Hﬂ?r) andvg tﬁ(e) 9695/11 1?18g45 1rre {u%J gg gv%g/a 48499 83

[00624]
6- chl or@ndenttddPhRRSEMNE aéﬂaagoy}nm heROXYikteh rlﬁmaraﬂelg%ﬁﬁew hagBd shda

stirred solution of ethy | or o- 7- (4- (phenet hyl car ba

phenoxyédxhh@mmth@nda@lﬁamm@ G@Eemgate@ hy@onhtotiy aid @0 rm&) weee afded, and

ndded Lo hoadeRhiatES, 55 WRing frstinlioh M ARGy ARG MR

cl oudy Wit baRoIVASd YirGeie@UBhY pkipith@dya! haArdd ®MoiliRMRahahsthahol QQOOlniILQUF
The reaction m xture was partitioned between ethyl acetate (10 niL) and 1M

hydr ocHindr ithe agixeirg Evasta)llowpldetom:(g)é P canhligmsr tepppsrafurs rad sitchoprnight. (Bhanl) |

t hen drlrecoll 18\{er aSOCdIH m $ E{gtlgmd con enﬁrat % to a fdorglﬂaer carb box I|c
aci d ad "SRG ONRSEVET T ttl)?‘ BeYAVF E%In\?g e & 5 thi%al t,
the oi laffeg 7hi&dol,y,8d-tefraiiRisiditRlindlihe rﬂy)dr@dh@brtdee@st el d@fwmta saﬁ%(gr v,

solution of sodi um nmethoxide in nethanol (0.036 ni, 0.16 mmol)
resul tiZ#§e g6lditi on was concentrated, and the resi due was concentrated tw ce

L om Xt LG5, okl

Of f- m?'dago?)og&sﬁﬁes T(07Q stied &@%ﬁ@l&i & 7 nNﬁ) QQPIIJ: }etﬁﬁ@dmlsééﬁnélu{d\ﬁﬁdi’b&ﬂérlde
anpl e odi um

6 chl or(@09- g4324- pmy |ublﬁ1§hl@r@m§>&rm9|()léﬂernb)<w} camtuwﬁntemp@@méx‘yawédedo
00625 d t Ex it
Doyt BIPOR A 3058  Shosbae b nES "RE Bl Bheor Sy Hads bl Ry

Exanpl Qild&b@ﬁﬂi 083 g, 35.9 mmol). The resulting solution was stlrred at ambient temperature

6-chl oro-7-(4-(4- (3 chIorophenyl%butylcarbanDyI)phenoxy)chronan 4- car boxyl a
te 0 for 90 minutes, then concentrated. The residue was partitioned between ethyl acetate (100

mL) and 1M citric acid (100 mL). The organic layer was washed with brine (50 mL), dried
over sodium sulfate and concentrated to afford fers-butyl 7-nitro-3,4-dihydroisoquinoline-
2(1H)-carboxylate as a brown oil (9.43 g, 104% yield).

[00696] Step C: Preparation of tert-butyl 7-amino-3.4-dihydroisoquinoline-2(1H)-

carboxylate: A solution of fert-butyl 7-nitro-3,4-dihydroisoquinoline-2(1H)-carboxylate (9.4
g, 34 mmol) in ethanol (150 mL) was treated with 10% palladium on carbon (0.5 g), and the



WO 2009/ 158426PCT/ US2009/ 048499 84 [ 00626] Step A: Preparation of

(3-(1, 3-di oxoi soi ndol i n-2-yl)propyl)triphenyl - phoni um brom de: A

sol uti on w0 2bby( 138426 omopr opyl ) pht hal i m de (25.0 g, 93. 2 modlUS2@06048499

tri phenyl phosphine (24.5 g, 93.2 mvol) in toluene (200 nL) was stirred and
heated to reflux for 15 hours. The reaction m xture was cool ed to anbi ent
tenperature and the resulting precipitgte was collected by filtration,

washed wi tlh t ol.uene, H}? dri ed under vasgllﬂjumto a

d :
(3- (1, SCtHGOMETPIANRT ArGogimasaapy Per kAT ﬁﬁdg‘élﬁ[)ﬁTeéffﬂr%PBﬁde’él £ 30 white
powder fihite? @he B Wéﬂ & kembRA68Y FRE£RnBhrd:RRALAL ﬁpcreﬁbre filter, and the
(2)-2-(4-(3-chlorophenyl)but-3 -€enyl)i soi ndollne- ,3- dione: To a stirred
suspen sﬁltmteoszas( @ntdntBadi. dhoirssodurdehs purifiogl ‘t)ypclupmht)ograpbh @mshlpiam hedutingm

brom de (/17. , 3 r ahydr of ur an 7 i ent
t enper a"t”tg]t} 7333 a@degoggo t#eé?l%ﬂﬁ«? Fofe (9. f’g ﬁg %’)(’{ byt ﬂmlnﬁn}jﬁ he
resul ti gy drhixd 1@01%32(?H§;k§1@o¥311£t@ aéa%bfoxkz%ﬁ (@%%‘?9‘% Ragh tO - 75C Sol i d

pot assi um t - but oxi de and stirring was
conti nU@G6Y7 t he Bet B Pmpaalnoadﬂrart-bmtal 7 24}( 6mvmme4k—(m®thexxtoertpevh¢hromams -

80C. T 10|ble rermved 1Janci ﬁ- he nt rnaI Wgn@ ratu B o

event ua(blcxaé(ﬁm(heqm@&caw&ly@@gmm 1&3@%&&% Asal @g@&gr 824 Thénol 2)91%0‘?\7' on
m xture was poured ihto a’separatory funnel contalining water 50 nl), and
t hi s wabmethlyHaghadidwi(§.5 net hatl anduettatrepf(r%ﬁe wh) addEder (bﬂ}thmlmdnatyfe?-amak- dried

s BRSO s ST Dt
15T LR O 1013 Gy,

(2) - 4- (IBSlﬂMg)saimmmwlas btutreBateamblicatnticmperafiwe dorst houred\ salspensef tri-wiftyl 7-

0 et o p o e A e DBl o ke el Sy aruathe Hondhyar at &
(65% ZifetllfoRfaria®l0.5 nlDEwhesdel | Tig: fékeﬂhh!% SolWBSn Sk gﬁi@@h Ah dmeeétﬁqett 0

reflux, and a yellow solution formed upon attaining reflux. About 10
m nut egdo &HPE forr 2 hawgs. Béganlutian rwaeco(plﬁd & efnblenhtempmtltrh end ddwitd enthnivateur e.

Af ter f 35 m ute at .r t he preci |tate near | d the
1 ak, ndhOna e i i 250 £Fol bt R astalnP SRk & snfabed b Bloofipe
react i QPasHb&t WitB Wafemmhna %ﬁbaduﬂ&&s vactgh. MRS WaedcdisoR®! wasd pyrimdd
2M sodi um hydr oxi de (100 m.). The resulting solution was concentrated to

r enove dnategrapiyeorsibiametl, clieg WethBﬁOfﬁOdg:xemstﬁalyylﬁpmt@r@ aklkesd ext-beigt &d with

Cayer wdaOasush oAy i TEp GaHRS TRy e il ek e G B o )

t hen drz(@H?]@M%xﬁ&elayaﬁswh%@bﬁ (emﬁhgcsmgm ted to afford
(2)-4 | or ophenyl )but-3- en- l-amine as a |light brown oil (4.66 g,

959 . [0&1’»948009/ 1§3€1126 CTBt@mgnnmAdqqu (mmhatokmaasbﬂwl) B2 ddatctmhyiinoof
4-(3-chl Qr ol | : . "
4-(3-¢ ey Shaciii e 4 B hdnofF%sh )
was addg@itiphasfi thr-nfzdtw 7qm(aeyérﬁ> %@tthchthdﬁm)bﬁmnﬁﬂﬂV 19x§)BEnagfidd)L3 N

stirred m xture at anbi ent tenperature was fitted a ball oon of hydro en.

The f| aikydreisopunqjisd-24hd)-rerbpxyletd (84 tng, Dildesmob) tih 2 myidusgehmedngolt(henl

resultin ed a ent,.te ratur nder bal | of
hydr ogengft%trgili’%{hoolﬁl}an Q‘§ aﬁyg&ied\/\ng{s/l rogr}lo ﬂggﬁyldf (ﬁ‘?g r{%on%ﬁloulg(hﬂé gl ass

m cr of iresigtidd kél@fion angd gtﬁhedf atl drhiGit@: Waspcr@dneefdt Nahed, tenabdnestrated. The
4- (3-chl orophenyl ) but an-1-am ne as a Iéll(ght yel | ow oil (1.78 8(%98% ield).

[ ooaso]rs‘tlélpﬁ was W@bereéthebﬁee@fet@d @Fﬂhﬁe Ailgread 1M hyctrﬂcf( Fig#l

but yl car hen X hr omen- t he

met hod%oggg%n% g &Qeabs‘fl t Ut ng f%?ycﬁﬁﬁ ocrogf) nen d) gu?lgtﬁo {%ghz 8?9

phenet ytkaFcn®on i 1Q@QMétramﬁﬁdmtsoﬁﬂ,lﬁoﬁnﬂwedtb&@byl)lﬁ%ﬂcﬁ@)6 c%@n&ﬂﬁld)ﬂﬂé]ﬁ 4-

6-chl oro-7-(4-(4-(4-chlor enyl ) but yl car bamoyl ) phenoxy) chr oman- 4- car boxyl a

te 0 a ODS3HG etléasmomemﬂé‘l B8, B% icld)- chl or ophenyl ) but anani de: To a
stirre tion Qf, 4-44- I | ) 0 . 20, | ) and
1- hydrg %Mizotrl A0l ef( hyF tafl E"é J7 s g 191%m de
(40 m)vl@irbﬁii&llﬁihbnd@ﬂmﬁélﬁﬁmil&amvﬁﬂdeid lﬁi‘dkddﬂlorlde To a stirred solution of 7-

1- et hyl - (3-di net hyl am nopro Xl)carbodllmde hydrochloride (4.21 g, 22
mol ). e (r-eétsmttbm@rhﬁamygdr,g Heisraidraigguinolignby lspbamerpelicaoty)edf or 25

m nutes, and a solution of amonia in nethanol (7M 14.3 nlL, 100 mmol) was
added. After stirring at anbient tenperature for a further 15 m nutes, the
reaction mxture was diluted with water (400 nlL) and extracted with

chl orof orm (100 m_) The organl c Iayer was dr| ed over SOdI um sul fate and

o Y B




86 [00632] Step B: Preparation of 4-(4-chlorophenyl)butan-1-amne: To a
stirred suspension of [ithium alum numhydride (1.84 g, 48.6 mmol) in

di et hyl ewvbepoyi384261) at anbi ent tenperature was added &CITaISRA00OUBIOF

4- (4-chl orophenyl ) butanam de in tetrahydrofuran (25 nlL), dropw se over 8
mnutes. Stirring was continued at anbient tenperature for a further 4
hours. The reaction m xture was carefuloly quenched by sequential sl ow

addition of water (2. nlL), di um oxide (0..75 nl) vvate 7 nmL
Af ter SOPROGIFRIN{TECHDREG it @52@ va)é’s deps @E«% A hargpis ity |
et her (télg{)gga‘)ure W€ QI3 BN Rh df@i% bl’? ghl@i’lﬁé 11§Q1Gkéﬂ@ @%ﬁf‘tﬁquﬁltl

concentrated to afford 4-(4-chl orophe butan-1- amne as a |ight e% | ow
oi | (1.s8buitign vekRirred 6068 1Bt teppSatulpe ﬁqm@l()amlnotes Honsodhirkimaterial had separated

-chl I h
bt y1 CArR sy BT CHFEL B5 FURSEYH S oS SOBEEA @ e 6P G549 Te
gﬁtegg?hgr é ,mlééaaiﬁ e@étﬁh}&gm@ﬁ@iﬁ&hﬁ ‘?tylwbé}néﬁgsﬁgﬁ&{@cﬂﬂ&ﬁ%% ﬁp@dlé%&gﬁc gg?ld{}ﬁ]yér&r
(2) b6 callhlc?rd@-aia(hghf tétgggic]d:gwngArﬁﬂ%Pyie)dlesat apm)/?ﬁ:a? Ba0ByM-phenoxy) chr oman- 4-
car boxyl at e ep A eparation o
(2)-4- {2 chl or ophenyl ) but - 3- gn | - a\Eﬁ“ﬁ'@ laIf}t6epar ed according to Steps A

through & afimE@aRh&rd4- (4w%ﬁdr5ﬁﬁéneﬂiv}%apdah%%§&%§wﬁm £-85rbdxylate

chl or obenzal denyde. [00UB35]Step B: Preparation of Sodi um
(Z)-6-chloro-7-(4-(4-(2-chl orophényl) but - 3-

enyl car banoyl ) phenoxy) chr ona phoxyl ate: Prepared according to the
met hod of Exanple 12, substiputi\ng (Z)-4-(2-chlorophenyl)but-3-en-1-am ne
for phenethyl am ne. M5 (apci) = 512.0 (M2H-Na). WO

2009/ 158426PCT/ US2009/ 048499 anpl e 17 Sodi um

6- chl oro-7-(4-(4-(2-chl orophenyb yl car banmoyl ) phenoxy) chr oman- 4- car boxyl a
te [00636] To a solution of sodiu

(Z) - 6-chl or 0- 7- (4- (4- (2- chl or ophen \/3\©\

enyl car banoyl ) phenoxy) chr oman- 4- car onyI ate 6 g, 0.31 nmol) in nethanol
(2 m.) was added pl atlnum(l\/) oxi de (0. 018 g 0 079 nmml ), and to the

resul til0g70Ki r r ecbtep XX uPrepahtic 1 ‘ (383 : D

hyd .Th £ ‘ “lled five times with.hvdrogen. and
TYer 9t e st e LR I Zlaf S e %ﬁ%@lﬁﬁ PEbtAsaY q'f%& Boon of
hydr ogem4for m3d N diddRiylaRineMy. h nlll 1858 hﬁm@,ﬁt ahy Se&lu&?ed (SDouRPed a Rddcthe

met hanol supernatant was decanted away fromthe catalyst with a pipet and
concentYui(ad(16ad3dmi, )4 Bsinthed) & cmateerttrtamperafuromltic etiktpre wahbeatedtafd6r d

di hl
chi or ofRERIPTbuTYR BT Y Beh S BHPD ARS8 S HEO R UGyl ass
(142 nox 136% i ettd) contind@Ghhic Extracts Slde WasMdithedrine (250 mL), dried over

MgSQ., filtered, and concentrated under reduced pressure to provide an oil. The crude oil

(~60 g) was purified on silica gel (EtOAc in hexanes gradient) to provide 48.5g of the title
compound as a solid (86%).

[00701] Step B: Preparation of tert-butyl 4-fluoro-3-nitrobenzoate: To a 2L high

pressure  vessel were added 4-fluoro-3-nitrobenzoic acid (25 g, 135 mmol),
dimethylformamide di-t-butylacetal (162 ml, 675 mmol), and toluene (200 ml). The vessel
was sealed and heated to 100°C for 20 hours. The mixture was cooled to ambient
temperature. The mixture was transferred to 100 mL of EtOAc and 100 ml of IN HCI and
the layers were separated. The organic layer was washed with 1N HCI, water, and brine,
dried over MgSQs, filtered through a medium frit filter, and concentrated. The crude was
purified on silica gel (EtOAc in hexanes gradient) to provide 5.1g of the title compound were

obtained as light yellow solid (16%).



Exanpl e 18 Sodi um

(2)-6-chloro-7-(4-(4-(2, 4-di chl orophenyl ) but - 3- enyl car banoyl ) phenoxy) chr ona
n-4-  carwoxystses260 0 [00637] Step A: Preparation of PCT/US2009/048499
(Z2)-4-(2, 4-di chl orophenyl ) but-3-en-1-am ne: Prepared according to Steps A

t hrough C of Exanpl e 14, substituting 2, 4-dichl orobenzal dehyde for 3-

chl or obenzal dehyde. [00638] Step B: Prgparation of sodium
(Z2)-6-chloro-7-(4:(4-(2, 4-dichlo ohenyl)but-
3- eny| dgb%yl)pﬁ{%& Rrenaraftonnofscthyl, fidalicrbutoxycarbe =
net hod (Qéth HER uau-]42-¢ar§&5m§tét UtA r}glxture of ethyl 6, 8 dlchloro 7- hydroxychrornan 4-
(2) - 4 (Z, 4-di cnlorophenyl)but - 3-en-1-am ne fy henet hyl am ne. Ms (apci)
m z Mﬂao&y(abd%lﬂ-g\ld)zo.22\Mna09@ﬁ§lﬁﬁﬂ26ﬂﬁﬁ'nbtjsﬁmeématéq91 88, HR &8P Inemadl,
Sodi um

6- chl orfRCR3( 421223 &, B L rrnlbghd dyrstbut srearhidinesn §300erbkyie Rrsad At
car boxyA @bg éb@obleﬁ' thr&lggf%?]@rﬁaa{egd TRE GREHidNGad Roatdago BBlotag, @hofamate 17,

substi tuting sodi um (
chl or o-Hrg@Aa(rAes(pﬁe;rA. dibchhiatwphesybdlodtte 3mbrent carseatwyglapg ipenedyihitoht biwen- 4- ca

rboxyl at f water. The pH was adjusted to pH 2 by addition of concentrated HCI (4 X 10 ml). A solid

precipitated out as HCI was added and gas evolution was observed. The crude mixture was
filtered and the solid was dissolved in EtOAc (1 liter). The EtOAc solution was washed with
2N HCI solution (200 ml), water (2 X 200 ml), and brine (200 ml), dried over MgSQOs,
filtered, and concentrated to provide 64.1g of the title compound as a dark solid (104%).

[00703] Step D: Preparation of ethyl 7-(2-amino-4-(tert-butoxycarbonyl)phenoxy)-6.8-

dichlorochroman-4-carboxylate: A mixture of ecthyl 7-(4-(tert-butoxycarbonyl)-2-
nitrophenoxy)-6,8-dichlorochroman-4-carboxylate (61.593 g, 120.22 mmol), THF (500 ml),

and saturated NH4CI solution (500ml) was purged with Argon for 10 minutes. Zn dust
(78.612 g, 1202.2 mmol) was added and the mixture was stirred at ambient temperature for 1
hour under Argon atmosphere. The reaction was slightly exothermic. The mixture was
diluted with EtOAc (500 ml) and filtered. The filtered solid was rinsed with EtOAc (250 ml).
The filtrate was transferred to a 3L separatory funnel. The layers were separated and the
organic layer was washed with brine (250 ml). The organic layer was dried over MgSQOs,
filtered, and concentrated. The crude residue was purified on silica gel (EtOAc in hexanes
gradient) to provide 45.6 g of the title compound as an oil (79%).

[00704] Step E: Preparation of ethyl 7-(4-(tert-butoxycarbonyl)phenoxy)-6.8-

dichlorochroman-4-carboxylate: To a 2L four neck round bottomed flask equipped with a

thermocouple, a condenser, and an addition funnel were added DMF (200 ml) and isobutyl
nitrite (30.8 ml, 260 mmol). The mixture was heated to 70 °C. To the preheated mixture was
added a solution of ethyl 7-(2-amino-4-(tert-butoxycarbonyl)phenoxy)-6,8-dichlorochroman-
4-carboxylate (50.2 g, 104 mmol) in DMF (200 ml) over a period of 15 minutes. The
reaction was slightly exothermic and gas evolution was observed. The mixture was stirred at
70 °C for 1.5 hours and cooled to ambient temperature. The mixture was transferred to a
separatory funnel containing 2 liters of water. The mixture was extracted with EtOAc (500
ml, 2 X 250 ml). The combined extracts were washed with water (500 ml, 2 X 250 ml) and

brine (250 ml), dried over MgSOQs,, filtered, and concentrated. The residue was purified on



for sodium

(2)-6-chloro-7-(4-(4-(2-chl orophenyl) but - 3-enyl car banoyl ) phenoxy) chr oman- 4-
car boxyl awe.2odBs¢epci ) nmz = 548.1 (Mt2H Na). Exanpl e 2@CSas2e09i048499

6- chl oro- 7- (4- ( 2- et hyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate 0
[ 00640] Prepared according to the nethod of Exanple 12, substituting 2-

met hyl phenet hyl am ne for phenethylammne M (apci) mz = 466.0 (M2H Na).
Exanpl e .21 Sodi u . . . .

6- chi orgich. %ej_@%g dP rhsEpRAS pHANER M P PE iy 1 Bt FrBRRIRd 425ca M BBy | at e
WO 2009/, 38440 j))LJSZOOQI 048499 89 Exanple 22 Sodi um

6- chl oro- 7- (4- (4- et hyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e

[ 00642][80E)5] A: PrS&par dt:i oPrepfiragdiylof 4-(6.8-dichloro-4-(ethoxycarbonyl)chroman-7-

6- chl or ? 7- E 4- g 4- mat hyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e:
To a st £ n of 4-(6-chloro-4-

(et hox nyl ) A (oWl i Wa RN i 3 atd0. 20
L) o O g i e G ARG R 4 kbRl

N, N- di (@6 hyd, f9orsmamadewéd diskglvad imadiohlerdmdtkanee500 unle Wadluaddedicsalid 100

1-et hyl - (3-di yl.am nopr.opyl ) carbadi i m de hydrochl orid 47 ng, 0.24
nmrol ) . S PeEHee 13 BolLficore! A sliffrag e b f%n%é‘g’ﬁfsu?tearflglﬁmzo
i nut stemBéidne. MHOXHRAGRENIY WA BBl linddng FollTR Wad@iSscdet ibAer

stirring was at anbient tenperature for a further 30 mnutes, the m xture
was di [(G0@diwi The RedAe s¢liGonrivis aashedxtittasdtedtodi NaHED B Xded atlpar(dbmie) . The

or gani c yer was. washe Lth brin m.), then dried,ov sodi um sul fate
and cori2aht r Bldriel ST o Qe nyerad chitoratcyniue 48 proviad’ .53t He" it |
et hyl phapehiy heaL AL BRRNAYYYghr oman- 4- car boxyl ate as a colorless oil

(96 ng, 96%yield). [00643] Step B: Preparation of sodium
6- chl or[00707] 4- ( 4-Stept Kiy | BrbrenaiomydfcethylatB i B

Prepared according to the t hod of Ste of Exappl e 12, subs iti g
LSRG U SRSt b AN S A
car bOXWI@Eﬁbé&BiC%WtHﬁ%CQl ﬁ@Sﬂr‘nﬁﬂ)‘l) was dissolved in dichloromethane (200 ml) and
(phenet’hyl’car banoyl ) phenoxy) chr oman-"4- car boxyl ate. MS (apci) nmlz = 494.1

( Mr2H NRYIF (Bx2amp| €)x28y1 Sblpiridm(8.6 ml, 98.585 mmol) was added slowly over a period of 30
14 (4 amophengt i carbanoy ! ANEng0 8GR QLo oM SRoRae VO

pressure. Dry dichloromethane (200 ml) was added and the mixture was cooled in an ice

bath. 2-(4-Chlorophenyl)ethylamine (8.5413 ml, 61.415 mmol) and diisopropylethylamine
(11.701 ml, 66.999 mmol) were added sequentially to the mixture. The mixture was stirred
in an ice bath for 10 minutes and warmed to ambient temperature. The crude mixture was
washed with 1IN HCI (100 ml), water (2 X 50 ml), and brine (50 ml), dried over MgSQs,,
filtered through GF paper, and concentrated to provide 30.1g of a light brown solid after
drying under high vacuum for 2 hours. The crude solid was recrystallized from hot EtOAc —
hexanes to provide 26.8 g of the title compound as a light brown solid (87%).

[00708] Step H: Preparation of 6.8-dichloro-7-(4-(4-chlorophenethylcarbamoyl)

phenoxy)chroman-4-carboxylic acid: Ethyl 6,8-dichloro-7-(4-(4-chlorophenethylcarbamoyl)
phenoxy)chroman-4-carboxylate (26.8 g, 48.83 mmol) was dissolved in 200 proof EtOH (50
ml) - THF (170 ml). 6N NaOH solution (12.21 ml, 73.25 mmol) was added to the mixture at
ambient temperature. The mixture was stirred for 1 hour at ambient temperature. The
mixture was transferred to a separatory funnel. 1N HCI solution (97.66 ml, 97.66 mmol) was
added to the separatory funnel and EtOAc (100 ml) was added. The mixture was shaken and
stood for layer separation. The layers were separated and the organic layer was washed with

water and brine (100 ml), dried over MgSOQs,, filtered, and concentrated to provide 28 g of



90 [00644] Step A Preparation of ethyl

7- (4- (4- bronophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl at e:
Pr epar ed wocoeudisgget o Exanpl e 22, step A, substituting #€T/US2009/048499

br omophenet hyl am ne for 4-nethyl phenet hylam ne (2.70 g, 95%yield).

[ 00645] Step B: Preparation of sodium

7-(4-(4- brom)phenet hyl car banoyl ) phenoiy) - 6- chl or ochr oman- 4- car boxyl at e.

Pr epare ording.to t e math d of Step B le 12, subs i ng

et hyl Toun OpgY fﬁ K PAYE Bade %%W%%H@néﬁ&?) crefe R GrBHE o ahiged o

car boxypayf e hfe%negftd"ytlowde 22.8g of the title compoynd as a white solid ( 89%3/

6 chI or o- 7- (4- (phenet hyl car banoyl ) phenogy chroman- 4- carboxyl ate. M5 (apci)
= H80709] ( M+2Hbté§a): . Prépaaatimner f24diSodb, Buatichloro-7-(4-(4-chlorophenethylcarbamoyl)

6 chI or o-

e 0 | oBeneys it et of SRS e Gr g ek AT RS arbamoypicioey) Y o
cyel ODr&%ﬁi‘@ %%exmammm o PRESOKYA N L QTR Ay CRIP P K B EmI)Thd?0 S T T ed

f
iu?ge? %%]MgmpMDeumwaﬁﬁﬂ 686D M) phike Do xyn)ol B wa b hdded i raoreamt dengjzeritosey | Blice
0.56 6 nL i t. t. t dd
oeoos Tnipdirg Wincied Bri otk Ar dnetmlaudt dnueritt ik o Sokd HaspBiimed.
{1 1 oyl AREHPRARPRADR ) M1l Aol lnd G161 9D 0K BIKE R d

(0.17 g, 2.0 nmmol). The resulting m xture was stirred and a balloon of
ni trogemrrmoutndasthhﬁeswbaiy(%%)gMS\,(apm)aans 5204 Avhedl-Napd t he fl ask was
evacuated and refilled five ti rres |41;7r ogen. Palladium(ll) acetate

(0.045 g, 0.20 mmol ) was added, the flask was evacuated and
refilled fived Ph&sicitl O'B'vlt)éa%‘[bvl)-ﬂﬂé?lo%%@ W RoVBE 4l il B e chBnRRe-@i | bath
set to 100C under thé nitrogen ballpanfqLq3 hours. The m xture was cool ed
to anbient tenperature and dilute yl acetate (25 nmL) and water (15
m.). The organic |ayer was dried dver sodiumsulfate and concentrated. The
resi due was purified by chromht ofr apty on silica gel, eluting with 70/30
hexanes/ ethyl acetate, to aff®@ thyl 6-

chl oro-7-(4-(4-cycl opropyl phen car banoyl ) phenoxy) chr oman- 4- car boxyl at e
as a white solid (0.24 g, 46%yi &l dfN WD 2009/ 158426PCT/ US2009/ 048499 91

[00647] Step B: Preparation of so 6- ¢hl oro- 7- (4- (4-cycl opropyl phenet hyl
car banoyl ) phenoxy) chr oman- 4- car bo N ed according to the nmethod
of Step B of \d{@

Exanpl el2, substi tuti nget hyl 6-chl oro- 7- ?4 (4- cycl opr opyl phenet hyl car banoyl )

phenoxyhgfgyman- 4gar Rox vk aieliRhetdy! fedil o7.r z(meﬁmwsmwlwmw )

phenoxy) chr oman- 4- car boxyTate. NS (apcl) mz = . Exanpl e 25
Sodi umphenoxy)-6-cyano-3.4-dihydro-2H-chromene-4- carboxvlate To a solutlon of 4- (6 -cyano-4-

6- chl - 4- t hyl b rb | at

[ 00648) Ry eubuB LSRG LsRER PR auc o <BRaHg 2) 69-¢ Sand 0pf Dk ©
?K/ﬁ;?g&ﬂ&%ﬁ%ﬂlaﬂ@ 96 rfé}gr I\xﬁﬂnlq”%t hydpphgnemy | &5 “a%ide&”so;(a@ﬂc hioflE @M1k O

6- chl ordachiterpme(tzn¢ P( 0.0510omb 9 YHE myhol)- Play evdiytiaaw baotpyivedhdhompjtoterwean- 4-

car boxysltl?rteg for 0.5 hours at ambient temperature. Triethylamine (0.0430 ml, 0.3085 mmol) and 2-

phenylcyclopropanamine, hemisulfate (28.11 mg, 0.1542 mmol) were added sequentially to
the mixture. The mixture was stirred for 17 hours at ambient temperature. The crude
mixture was purified on silica gel (MeOH in dichloromethane gradient) to provide 25.9 mg of
the title compound as a thin film (90%).

[00711] Step B: Preparation of 7-(4-((2-phenylcyclopropyl)carbamoyl)phenoxy)-6-

cyano-3.4-dihydro-2H-chromene-4-carboxylic acid: Methyl 7-(4-((2-phenylcyclopropyl)c

arbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-carboxylate (259 mg, 0.0553
mmol) was dissolved in THF (1.5 ml) and 1M LiOH-monohydrate solution in water (0.111

ml, 0.111 mmol) was added. The mixture was stirred for 17 hours at ambient temperature. A



O [00649] Step A: Preparation of ethyl

6-chl oro-7-(4-(2-(2' -chl orobi phenyl-4-

yl ) et hyl caiokasssBy2phenoxy) chr oman- 4- car boxyl at e: To a sPCISAdIw0ggEensi on of
ethyl 7-(4-(4-

br onophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate (0.56 g, 1.0
mmol ) and 2-chl orophenyl boronic acid (1@. 17 g, 1.1 nmmol) in a m xture of

1, 2-di net hoxyet hane (4 nl) apd nethanol (2 ml) was added cesium f] yoride
(0.30 ?Wzﬁag%ﬁfgﬁr‘?l}wéoap?tm@] By 4 %@Pgﬁ‘? e mixsie ﬁayﬁ 5%%%@7%@4@@&« 0)

(0. 035 @icalyPAVIETH b diJﬂ@ro@&ﬁﬁh&i%a%iéﬂtWiﬂl @A%&ié&didri])r ©®%rbldé@n 7%h 0?%%*1 set

;
to 80 Cfor 1 hour. The m xture s cool ed to anbi ent tenperatur

2009/ 158k26REOHUE200 D ABA 00R MEdamehi] mtzed4$3.0 (Mwd).er (20 nL) and
extracted w th dichl oronet hane (2¢ 20 {TL . The organic | ayers were

conbi ned and dried over sodium sul ¥¥t®P®*en concentrated. The residue was
puri fi ed 70m GHNARS.QPhERMYY 1 RArB Moy BEhdRky)-6lcYir N8 4 Wik ir8Ot RO beXANes/ et hy|
acetate, To atfford et nyl carboxvlic acid
6-chl oro-7-(4-(2-(2'-chl orobi phe -4=
carboxylate as a light brown ol
Preparati on of sodi um 6-chl oro-J- (%'—(2-(2' - chl or obi pheny1-4-

yl ) et hyl car banoyl ) phenoxy) chr -4-carboxyl ate: Prepared according to the
met hod of Step B of Exanple 12 stituting ethyl

6- chl oro-7-(4-(2-(2'-chl or obi phegyl- 4-

yl ) et hyl car banoyl ) phenoxy) chr oﬂr baxyl atg for ethyl 6-chloro-7-(4-
(phenet hyl car banmoyl ) phenoxy) chr oman- &- car i@ llate. M5 (apci) mz = 562.0
(M-2H Na) . Exanpl e 27 Sodi um °

6-chl or 4- (4- 225 c ] h =4

car boxx}lﬁrz’i’th(-azq C ﬁ%%%@f ﬁggﬁb %F}’r&e aér“zg'lt7 i g;ﬁf%gﬂ%ﬁhé %hﬁ&%;(})ﬁﬁﬁ&ﬁﬁ'amﬁle

4- chl orfor 2-phedigstcldprézmamireauistepl A bepoeite:9. Amg oftthir €tlofompound (72%). MS

4- chl or 0- 2- net hy] zal dehyde (1.56 g, 10.1 mol), et hyl am ne

hydr oct{l"‘%‘?l}g‘zz(%ﬂgg?%l?ﬂb. 5 mmol ), and sodium acetate (0.53 g, 6.5 nmol) in
nitromet hane (4 nlL) was vi gorously glhgfqu at anbi ent tenperature for 24
hours. The reaction m xture was di]Fute with water (20 nL) and

di chl or on@t(Heive Flubfopiehethilhermmgahipbedoxy 6 -ovaso-8pi-dbly buveH-sladinene-dul f at e
and evaporated to afford 4-chl or ocaZbd®libytidl- ( 2- ni trovi nyl ) benzene as a
light brown solid (1.87 g, 94%yvyie®ld). [00652] Step B: Preparation of

2- (4-chl oro- 2- net hyl phenyl ) et haganipe: A sol ution of

4-chl oro-2-nethyl -1-(2-nitroy nyl ) benzene (1.83 g, 9.26 mmol) in
tetrahydrofuran (40 nL) was copled to OCin an ice bath, and a 1M sol ution
of lithium alum num hydride i ntgtgghydrofuran (37 ni, 37 mmol) was added,

dropwi se over 10 m nutes. The r@g@:g m xture was stirred in the ice bath

hyl car banoyl ) phenoxy) chr oman- 4-
0.35 g, 59%yvyield). [00650] Step B.

for 2 hours 30 m nutes, then gquen d iHn the follow ng manner: water (1.5
m.) was added dropw se, and after [ gYon 5 mnutes, 1M sodium
hydroxide (1.5 nL) was added. After s@irring-fer a further 15 m nutes,
water (5 nmL) was WO 2009/ 158426PCT/ US2009/ 048499 93 added, and the

resul ti[A971 xt ur Erepaedadoording & Eambplent’, sebspieutigurier lhanoph@icthytamias fort hen

filter t hrough a nmedi um porosi sinter | a funnel . Th L]l ected
o eor prant REE R REE Y ROSRRVE o B RIS ] otk i e e Suined i P S o
and wagBpwps /A« uegl7ver).sodi um sul fate and concentrated to afford

2- (4-chl or o- 2- net hyl phenyl ) et hananm ne as a brown oil (1.17 g, 75%yield).

Example 50
7-(4-((4-(Trifluoromethyl)phenethyl)carbamovyl)phenoxy)-6-cyano-3.4-dihydro-2H-
chromene-4-carboxvlic acid
0

OH




[ 00653] St epC: Prepar ati onof sodi unt-chl oro- 7- (4- (4- chl or o- 2-

nmet hyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: Prepared accordi ng
to the newbadosfss®&sanpl e 22, substituting PCT/US2009/048499

2- (4-chl or o- 2- net hyl phenyl ) et hanam ne for 4- nethyl phenet hyl am ne. M5
(apci) mz = 500.1 (M2H Na). Exanpl e 28 Sodi um

7-(4-(4- brom) 2 chl or ophenet hyl car banoyl )phenoxy) 6- chl or ochr oman- 4-

car boxyl [ 00654] Step A: Preparatio
4- br omd? 71<f'r1.| oro Prepage raﬁ%@flayl 9beﬁ’§%€wi %18 aswstitutiag b flperemsthyl-

4 bro 0 I d er (hol 9,
L e S P f P e R AR SRE e e e

(43 3 g;onﬁ%ﬁnd‘rfﬁﬂ%) and the resulting mxture was stirred and heated to

reflux for 15 hours. The m xture V\ES cool ed to anbi ent tenperature and the

i nsol ubl e material was renoved by ¥¥4MP%Slon, and washed twice with carbon

t et rachl oni@eg o THehfodiHeRliSe 2 RrRSIR: YW IRG O BEGaNE ARRREDHL at ed.

The residue was purifred by chr AL AR QN Rf T1ca ger, eluting W th

hexanes, to afford 4-brono-2-TH T 0- I=(drorormoret hyl )benzene as a colorless

l'iquid (17 7 g, 100%vyield). [00f55] St ep B: Preparation of

4- br onp- 2- chl or obenzal dehydg? A s@Huti on of 4-

br ono- 2- chl or o- 1- (di br ononed benzene (17.7 g, 48.7 mmol) in ethanol (25

m.) was stirred and heated to [l ux, and a solution of silver(l) nitrate

(77.4 g, 456 mmol ) in water (5% moN was added dropw se over 20 m nutes. The

m xture turned yellow and a preéxipylate of silver brom de forned

i mredi ately upon addition. Follo conpl eti on of addition, the m xture
was stirred at reflux for an addi fter cooling to anbient
tenperature, the WO 2009/ 158426PCT/ Wus2009/ E'f) 94 m xture was dil uted

wth water (200 nmL.) and filtered to renove i nsolibl e material. The filtrate
was ext[0errs¢d wi tSieeht Bfeqummn bﬂ@t(hvm;m chloebphbey lioysobriphecdariogyiasd: Toas
washed with chloroform (2 x The three chl orof orml aa/‘lers wer e

combi ndBIXgHE %ﬁéamwmev(ét@rﬂ% 2 0 oD gRhAQ AGiret0- 22 dguP 80 mpraele: #Hu
concent, 1%%&9 Q(Pg%)fe el Qdéledbétﬂypgf%%oa%@a%r b(ﬁﬁﬁﬁl' fie ey %ﬁﬁ(l}o c@asgevo Y& d) -

[ 00656] tep paration o rono- 2-chl or'o-1-( rovi nyl)benzene.
Pr epar edbsaschr Thagiktard tves hedtébw &0 °Ctfepl Aowf ExamXterc2vas muittli dnudilicyg

4- br ono- 2- | o enzal dehyde for 4-chl oro-2- et hyl benzal dehyde
[00657]%f @ﬁ%éc ip Wagraéwne}fto @rqvad%ﬁ) 3H§g 2f tﬁ#@éﬁﬁ@ﬁw g&/h)e To a
th Bbavil

sti rrea ensi 05285) Il
tetrah 8ro uran ( m_ )
chl or Ot2’-(4nﬁﬂh1y)bheﬂydi)4@c(®rélpam[bcarm(yﬂnm I(() Zl@llgop\ms enmxzbrwés piacadt @msa SAfrhler
stirrin i ent te e for 20 m nut r as was, bubbl

t hr ougﬁ%tsﬁénmﬁ‘ih’eéim AL EOPE Fals0b! At DetRitn gﬁé r?mplﬁé\taﬁwigﬁq ane
that hag g o6& Ahg ‘ﬂhk‘ﬁ&é)&} e aftedioP P n&irs Uh?ér?eﬁux(%éﬂh&{ %CQM&Z%Q? nﬁfene
(0.88 g, 3.4 mol ) mtetra?iydrofuran%1 dropw se over

m nut esesiddd was |dusrso]|vgd ah MobHe(0 hbnped aMJ selutidihef rTe®OH-Hy@ g (3174 tnol;, 8. 'Mlas
stirred and heat ed t reflux for 1 hour. |€’]Ie mxteLAre was cigl ed.in an ice

bat h adBM@Rr &3, CREGRG K pIoX RS ndergredysed PRRSSUE| | BRTe was
evapor i r oxi de
ChoP oy Hififb @?@Wﬁ%?émﬂiﬁé WBeIh HORRTSY Rl ' ARLEES1NRI ARl IR
sodi umtyul Natl€l ahdl ndprie eoht rlaktmida tsohdif[ﬂfml}dtaZecK dutboOswuen. The mixture was

Fggggg]pegferg%t % g], %ﬁ(gl te@(a)% ﬁq ln:)i,l? lelcgvn\gb(l)l{eld e(x(%raZtSs \%eregc?rmdy Ioselrdk/l’gSOﬁ;,
7- (4- (4pRQiond &Hééﬂ'ﬁ&féﬁ%%@%h@%b%@xf dhe title compound as a solid (98%). The

phenoxy) - 6- ¢hl or ochr oman- 4-car boxyl ate: To a stirred sol ution of
4- ( 6- chirgdecsodid v(astubﬁklylcthc b@nytepmtlmmaﬁ}rmeypm@)abemzm c acid (Pr eparation 1)

| d
(21( iSbg[BﬂiUg' chl %} R Si’calrbarnatermg ) an
N, N- di ngichyt f of @%Qﬁl&é&eﬂ}mcﬁioﬁé@h@%béﬁmeI’a@’fdu r(qogva%lgad@%@9 5%91)7

1- et hyl - ( 3- di net hyl am nopr opyl’) car bodi 1 m dé hydrochl ori de (0.
mol ) . dﬁbiwny@umhlorbq asmieL(Dlldﬂ9\ml50§t59 rrnmdl)atrlearylbarmm (0 éﬂ@mlaf)ﬁﬁé nﬁmol),17

hour s, 0 niL nd ex rac th et acetate
(200" mad SO Ao et ek b ohi-br P ep ST MRl st o) i miktore
separ aty,QNeontOfrdf P aNufed RYE EIORS (90 iRl Qe ashedivwim M&%ﬁq{m Solutlon
concentrated. The residue was purified by chromatography on silica gel

eluting with 75/25 hexanes/ethyl acetate, to afford ethyl 7-(4-(4- brom) 2-
chl or ophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate as an
off-white solid (1.10 g, 60%vyield). WO 2009/ 158426PCT/ US2009/ 048499




95 [00659] Step F: Preparation of sodium

7- (4- (4-brono-2-chl orophenet hyl car banoyl )

phenoxy) -Wochtsrseehr oman- 4- car boxyl at e: Prepar ed accor dipag/useooSiesa9B of
Exanpl e 12, substituting ethyl

7- (4- (4- brono- 2- chl or ophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4-
carboxyl ate for ethyl 116

6 Chl ° 89, 1@1 4,{#\@{]&% h%grg{ygqa I‘l?(g) ph%ﬁﬁfp {tere concglfatlgatt)eo(f( nd td%\i'ed 'Yl?ldg apci )

6- chl Orlﬁ% H vhdubPrdr2 7, Rl %113 Jof4a Méﬂt%l%%aﬁ@af’f%'c)apd&emmmshr oman
-4- carboxyl ate [ 00660] Pr pared acc rd| ng to the nethod of Exanpl e 26,

subst i tputified oetslﬂjlda gol (EtQAﬁb in hexanes gradient) to provide 64.7 mg of the title compound

br ono- 2- chl et hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate for
ethyl 75 AﬁoPd‘&W‘W

(4-br Orm ]et hyl&ﬁ@ﬂ @W{)AI@E@I{]%@ ( z@clﬁmoﬁh%%%@&oﬂa&%{?@Whﬁkﬁ}on%
(apci) 596. 0 (M+ZH Na). Exanpl e 30 Sodiu

6- chl ortest:- Bu(cyl 2 @—dﬂbmpbe@l)cydbprppplpgﬁbplmme(ﬁ h9 Im@tﬂb]éh?fﬁyﬂn)lplh msﬂys)s«zlhccbman- 4-

car boxy ‘Jt’ffflr‘?&“%? h%oo&m Pr%?%f%&%o tifonfh b (TR 01 o5 RS Fas

substit

te)'[ ﬁg}) ga_d(agd OrgR f}ﬁ&%@%@%ﬁ%ﬁ% BPRSROXY dmBreD P RENRMB i GATdIoNYLat e for
( 4- br oripteesodtl pyd atg@ talteainay lof phletnax y) haberodd mmmh:r\mmwndetmatdd@myllcmﬁd W

(30! ) e 72500 B MLl V0. RR03L L84 Z0RET, HSR009/ 48498, 98, Fxarm ©

6- chl Or&’tﬂetﬁt‘ﬂeé Oﬁ&ngggg@&m@g eny1-4-yl)ethyl carbanoyl) phenoxy) chr oman- 4-
car boxyl at e 00662] Prepared according to the nethod of Exanple 26,

subst i t[007kY et hyStery - E4- (Rteparation of methyl 7-(4-((2-(4- chlorophenvl)cvclopropvl)

carbamoyl)phenoxy)-6-cyano-3.4-dihydro-2H-chromene-4-carboxylate: A mixture of 4-(6-

cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 2) (0.041 g, 0.116
mmol), 1-(3-(dimethylamino)propyl)-3-ethyl-carbodiimide hydrochloride (0.0245 g, 0.128
mmol), 1-hydroxybenzotriazole monohydrate (0.0195 g, 0.128 mmol), and 1,2-
dichloroethane (1 ml) was stirred at room temp for 0.5 hours. A mixture of 2-(4-
chlorophenyl)cyclopropanamine hydrochloride (0.0261 g, 0.128 mmol) and triethylamine
(0.0809 ml, 0.580 mmol) in 1,2-dichloroethane (1 ml) was added to the activated acid
mixture. The mixture was stirred at ambient temperature for 1 hour. The crude mixture was
directly purified on silica gel (EtOAc in hexanes gradient) to provide 50.7 mg of the title
compound as a thin film (87%).

[00720] Step F: Preparation of 7-(4-((2-(4-chlorophenyl)cyclopropyl)carbamoyl)

phenoxy)-6-cyano-3.4-dihydro-2H-chromene-4-carboxylic  acid: methyl  7-(4-((2-(4-

chlorophenyl)cyclopropyl)carbamoyl)phenoxy)-6-cyano-3,4-dihydro-2H-chromene-4-
carboxylate (50.7 mg, 0.101 mmol) was dissolved in THF (3 ml). A 1M solution of LiOH-
H,O (0.202 ml, 0.202 mmol) was added and the mixture was stirred for 17 hours at ambient
temperature. HCI (4M in dioxane) (0.0756 ml, 0.302 mmol) was added to the mixture. The
solution was stirred additional 30 minutes and concentrated. The residue was purified on
silica gel (MeOH in dichloromethane with 1% acetic acid gradient) to provide 47 mg of the
title compound as a solid (95%). MS (apci) m/z = 486.7 (M-H).



br ono- 2- chl or ophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate for
ethyl 7-(4-

(4- br onropNenrewmsBLar banoyl ) phenoxy) - 6- chl or ochr oman- 4- caciaxsgéoaieg49and
substituting phenyl boronic acid for 2-chl orophenyl boronic acid. M (apci)
mz = 562.1 (Mt2H Na). Exanple 32 Sodi um

7-(4- (2-Dbrono-4-chl or ophenet hyl car banpoyl ) phenoxy) - 6- chl or ochr oman- 4-
carboxylate 0 CI [00663] Prepared accordlgg to the method of Exanple 28,
substituting 2-brono-4- chlorot ol Ue¥HMPKS24. by ono- 2- chl or ot ol uene. M
(apci) mz =-ppd Q{dnlﬁ?ornan 4-carboxylic acid

6-chl oro-7- (4- , O- yI- yl carbamo phenoxy) chr oman
-4- carboxyl ate Cl Cl WD 2009/ 58426PCT/ U82009/ 048499 97

[ 00664] Prepared according to t e hod of Exanple 26, substituting ethyl
7-(4-(2-

br ono- 4- chlorophenethylcarbannyl %noxy)-G-chIorochronan-4-carboxy|ate for
ethyl 7-(4-
(4- bronnphenethylcarbannyl)phenox -chlorochronan 4- car boxyl ate. M5

(apci) mz 596.1 (M+2H Na). Exanpt®e
6-chl oro-7- (4 (4-chl oro- 2- cyclopropylphe carbannyl)phenoxy)chronan 4-

carboxylate Cl )
[00721] Step A: Preparation of methyl 7-(4-(chroman-3-ylcarbamoyl)phenoxy)-6-

cyano-3.4-dihydro-2H-chromene-4-carboxylate: A mixture of  4-(6-cyano-4-

(methoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 2) (0.0308 g, 0.0871 mmol),
1-(3-(dimethylamino)propyl)-3-cthyl-carbodiimide hydrochloride (0.01838 g, 0.0958 mmol),
1-hydroxybenzotriazole monohydrate (0.0146 g, 0.095 mmol), and 1,2-dichloroethane (1 ml)
was stirred at ambient temperature for 20 minutes. A mixture of chroman-3-amine
hydrochloride (0.01780 g, 0.09589 mmol), tricthylamine (0.06075 ml, 0.435 mmol), and 1,2-
dichloroethane (1 ml) was added to the activated acid and the mixture was stirred for 17
hours at ambient temperature. The crude mixture was purified on silica gel (MeOH in
dichloromethane gradient) to provide 27.6 mg of the title compound as a foamy film (65%)

[00722] Step B:  Preparation of  7-(4-(chroman-3-ylcarbamoyl)phenoxy)-6-

cyanochroman-4-carboxylic acid: Methyl 7-(4-(chroman-3-ylcarbamoyl)phenoxy)-6-cyano-
3,4-dihydro-2H-chromene-4-carboxylate (27.6 mg, 0.0570 mmol) was dissolved in THF (3
ml) and 1M solution of LiOH-H,O (114 uL, 0.114 mmol) was added. The mixture was

stirred for 17 hours at ambient temperature. The mixture was quenched with 4M HCI
dioxane (42.7 uL, 0.171 mmol). The crude mixture was purified on silica gel (MeOH in
dichloromethane with 1% acetic acid gradient) to provide 21.2 mg of the title compound as
white a solid (79%). MS (apci) m/z =471.0 (M+H).

Example 53

6-Cyano-7-(4-(6-methoxy-1.2.3,4-tetrahydronaphthalen-2-ylcarbamovyl)phenoxy)chroman-4-

carboxvylic acid
o)

OH

CN
O
H
RGO
© OMe



[ 00665] Prepared according to the nethod of Exanple 24, substituting ethyl
7-(4-(2-

br ono- 4- chbanoptserret hyl car banoyl ) phenoxy) - 6- chl or ochr omeaTASec@Oloesayd at e f or
ethyl 7-(4-

(4-br ormphenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate. M5
(apci) nlz 525.9 (M+2H Na). Exanpl el135 Sodi um

o ﬁofdpﬁ{g]m G St Sa BB paran R it Sl 1 23 A T tRaicn-
4- br oMoy ffo 3 104ift &IIOIjH %ﬁiroﬁféhélw QibdRNlate: A rmxture ?f 4-

4- br ono- in et hano 35 ni)
at arrbl(émyameﬁﬂmmmyarMIMmdam7QﬁOX/yc)%mzoicuacnd>r(Poefpasm«inLQm nﬁl(hﬁ%| ge in

neat o0 0 Hanrigl ot @R ek inpioR ) e N WS ol rar b0 7. 7

t enper gj gye ﬁ%lf@ﬁ?&%&%eﬁ%mﬁﬂﬂe trﬂ@nofhﬁ?_ﬂa%’%e 23 a'btd9§F n&e1) b%hé{"ele@

di chl oronet hane (100 and wat er ani c |ayer vvas dried
over sabichionosthhhai( b rmlbldwasostrrmdt attaarebientTtempeeasmrd uer BAsmpuntdsf i Admipyture of

chr omat Si | el uti 2009/ 158 PCT/ 9/ 04 99 98
't o raabnl £ et e ot g B BB G Dt o By de.as
a whit emﬁe )l Qle(h%ialfﬁng 0. @?z%) M, @4@03 nﬂlﬁ&fy‘ﬁﬂl@ﬁ ORiihiofEBRAE Al Py RfaddOdioum
7-(4-(4-brono-2-neth oxyp henet' hyl car banoyl)

phenoxythe Getwhtedra@dkmmnhmmm@rmmﬂéor Pt lspas gdingooo teihpayatuce. tFre aredchod of
Steps C through F. f Exa e bst.itutin 4br 2- met hox nzal dehyde
For 4. GBS pikifry P e P anty gt Mticthgerthise SreigBEog o ROt R of
Exanpl an36t1Sesthpdlind as a foamy film ( 69%%‘|

6- chl oro-7- (4- (4-cycl opropyl-2 oxyphenet hyl car barmyl )phenoxy)chr oman- 4-
car boxy[00724] [0013618] Pr @ar ed Pagme of ang nathmke 124.4-
substituting et -
br ono- asila- car’ (ﬁate

for et rMEthgx 1,2,3, 4 tetrahydronaphthalen 2-yl)carbarno l)phenoxy) 6-cyano-3,4-dihydro-2H-
(4-(4-brono 5(1enet | car banoyl ) phenoxy) - 6- c% I"'or ochroman- 4- carboxyl ate. M

(apci) qlnf(zmeneE{-EQarbo;(Wzl-{QRlé) ngk)g(}ﬁﬁbex@@l) was dissolved in THF (3 ml) and IM
solution of LiOH-H,O (115 ul, 0.115 mmol) was added. The mixture was stirred for 17

hours at ambient temperature. The mixture was quenched with 4M HCI dioxane (43.2 uL,
0.173 mmol). The crude mixture was purified on silica gel (MeOH in dichloromethane with
1% acetic acid gradient) to provide 28.9 mg of the title compound as a thin film (100%). MS
(apci) m/z =499.1 (M+H).

Example 54
6-Cyano-7-(4-(naphthalen-1-ylmethylcarbamovyl)phenoxy)chroman-4-carboxvlic acid
(@]
OH
O
CN
O
Q( N
N
T
[00725] Prepared according to Example 53, substituting naphthalen-1-ylmethanamine

for chroman-6-methoxy-1,2,3,4-tetrahydronaphthalen-2-amine hydrochloride in Step A to
provide 22.9 mg of the title compound as a thin film (92%). MS (apci) m/z = 476.8 (M-H).



Sodi um

6-chl oro-7-(4-(2, 4-di chl or o- 6- met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl awve 20/1526669] Step A: Preparation of PCT/US2009/048499

2, 4-di chl or o- 6- met hoxybenzal dehyde: To a stirred solution of

2, 4-di chl or 0- 6- hydr oxybenzal dehyde (1.85 g, 9.69 mmol) in 1V, N

di met hyl formam de (20 nlL) at anbient tl®nperature was added solid potassium
carbonate (1.47 g, 10.7 mol ), and_.the resulting yellow m xture was stirred
at anbient tenperature for WO 2009YaBBRASPCT/ US2009/ 048499 99 30 ni nut es.

| odomet e k- 424.B-(nadfihI AR eERa G0 ARG O HEAULIBG S € Was
stirred i'm an ol a or 3 ut es m xture was cooled to
anbi ent tenperature and diluted wpth water (200 nL). After stirring for 10
m nutes, the precipitate that pd was collected by filtration, washed
with water, and dried under vaCuy
2, 4-di chl or o- 6- net hoxybenzal de @ as an off-white powder (1.93 g, 97%
yield). [00670] St epB. Prepar at i onjof Sddi unﬁ chl oro-7-(4-(2, 4-di chl or o- 6-

met hoxyphenet hyl car banoyl ) phenoX35-C% Arpoxyl ate: Prepared accordi ng
to the nethod of Steps C through ‘ & 28, substituting

2, 4-di chl oro- 6- net hoxybenzal dehyde fr 4 cr 0- 2- net hyl benzal dehyde. M5
(apC|) mz = 549.9 (M-2HNa). Exanple i
8-bro ﬂﬁ’?lﬂ]" oro P7re1§a4ec( 4-2¢8drain@p hen e ER YGRS bagoylsﬁmhﬁnﬁlgy) ehingrand dr-1-
carboxyl ate 0 dC 671] Step A: Preparation of et

8- br omdbi@namm- k&@r@a@yémﬁm h2, 3é§t€b@&xdrama@hﬂrﬁtﬁnaz -gminer kyfiredileidoon of

Sf 2>c/: aI6 eé)tl Cto;%r%é ({e%y hro %%lgg&??l%yn%era ure %gd&m(%%% (1.2

., 24 4900 M-H)N Si X equal port| ons, waiting 30-60 seconds bet ween each
addl tion for the bromne color to be di scharged. Foll ow ng conpl etion of
addi tion, the sol ut| on was concentE&%‘éﬁle&ﬁd the resi due concentrated from

t ol uene, & ium
blsulflt- ~ , then
stirred with acti vat ed char coal 2 g) at anbl ent tenperature for 20
m nutes. The charcoal was repoweddy filtration through a glass mcrofibre

filter and the filtrate was gongentrated to afford et hyl
8- br ono- 6- chl or o- 7- hydr oxychr g -4-carboxyl ate as a light brown oil (6.05
g, 90%yvyield). [00672] Step B: BFeparation of ethyl

8- brono-7-(4-(tert-butoxycar bomﬂﬁi(H
N
!

[00727] Prepared according to Example 53, substituting 2-(naphthalen-2-
yl)ethanamine for chroman-6-methoxy-1,2,3,4-tetrahydronaphthalen-2-amine hydrochloride
in Step A to provide 8.4 mg of the title compound as a thin film (49%). MS (apci) m/z =

490.9 (M-H).
Example 57
7-(4-(4-tert-Butylphenethylcarbamovyl)phenoxy)-6-cyanochroman-4-carboxvylic acid
(0]
OH
(@)
CN

g,



ni t rophenoxy) - 6- chl or ochr oman- 4- car boxyl ate: To a stirred solution of ethyl
8- brono-6- WD 2009/ 158426PCT/ US2009/ 048499 100

chl or o- 7-Woap@xass4rs oman- 4- car boxyl ate (4.00 g, 11.9 molrLTAarsdowmugs9vut vl
4-fluoro-3- nitrobenzoate (3.16 g, 13.1 mol) in N, N-di et hyl f or ram de (66
m.) at amnbient tenperature was added solid potassium carbonate (2.64 g,
19.1 mmol ). The resulting m xture wasi29tirred in an oil bath set to 90C for

30 mnutes. The m xture was Cooled t o anbi nt tenmperature and pqQured into a
separ at@&@zsﬂ unneIPTEEﬂli?cgl ni‘cr‘f@rdd%% er 1 600D Chf-or épgﬁ’ g o rrL? (¢eet-added,
f ol | owegh JBAGR AL OF ifG: aCko10R.filthoxy TN 304 BRANGarbAURnNEGS2 diid over
SOdIUHISdF¥ gland concentr at ed. OThe re5|0ﬁ% was pun?dr d by gﬁfonatography
on sil ihyarcg:hlo,rldelmltSitafpgAvmtmoﬁdé 18 nerhthestitet dophpoad taatacthinofilad {76196). eMby |
8-brono-7-(4-(t car bonyl) - 2- ni t rophenoxy) - 6- chl or ochr oman- 4- car boxy
| at e aé%%q E%%E%%aﬁélass (4.33 g, 65%vyield). [00673]Step C
Preparation of ethyl 7-(2- anino-4-ﬁ§£#%EQQtoxycarbonyl)phenoxy) 8-

br ono- 6- chl or ochr oman- 4- car boxyl at e: a stirred solution of ethyl

8- br ono- 7-76d-Rt@Enplzny b yheathyraybbinophé¢noaphérganochdnein Gcabbxdreaidl - car boxy
late (2.00 g, 3.59 mml) in tetrghydrofuran (15 nl) at ambient tenperature

was added zinc dust (4.70 g, .8 mmol ), followed by saturated amoni um
chloride solution (7.5 nL). The r@ﬁultlng m xture was stirred at anbient
tenperature for 1 hour. The re was filtered through a glass mcrofibre
filter to renove the insoluble G solids, and the solids were washed

concentrated to renove nost of t rahydrof uran, and the residue was
partitioned between ethyl acetat mL nd water (50 nL). The organic
| ayer was washed with brine (50 mL),%then over sodium sul fate and
concentrated to afford et hyI 7-(2-am no-4-(te but oxycar bonyl ) phenoxy) - 8-

br oo GGG och e ,CaLoXY! BLe 2 <3, Ll L VAR A Bl 20
8- br oty <t fbnkdn€s - he%?é%@,%’ilb@ﬂyﬂy ?Hﬁﬁ){])en-@' amf@p! WME&%”T&S&%E@OW late:

N, N- di net hyl f or mram de in an oil "bath set to 70C.

| sobut yirovide r i 3265 g @bthmitle7cc8npnmki)aswawhetddehld (20d).t S kepcnesid +ix1§.1

sti rreﬁh\ig&utl on at 68C was added a sol ution of ethyl

7-(2-a (tert-butoxycarbonyl) phenoxy) - 8-brono6- chl or ochr oman- 4- car boxy
late (1.6 g, 6.0 mmol) in N Ndi neEMf,grgyan‘ide (6 m.), dropw se over 5

m nut es. The resultlng sol utlon was stlrred at 7OC for 30 m nutes. The
resul ting i@l asthylogbenioy lop ey pIrPg kitoata e
bet ween wat er (600 m_) and et hyI acet ate (50 m_) The organl c layer was
washed wi th 1M hydrochl oric agi %10 m) and brine (10 nL), then dried over
sodi um sul fate and concentrafled] PHe residue was purified by chromatography

tw ce with tetrahydrofuran. Thebned f||trate and washi ngs were
te
e (1

on silica gel, eluting with to 85/ 15 hexanes/ethyl acetate, to WO
2009/ 158426PCT/ US2009/ 048499 1 fford et hyl
8-brono-7-(4-(tert-butoxycarbo henoxy) - 6- chl or ochr oman- 4- car boxyl at e as
an orange oil (0.27 g, 17%yield 0{675] Step E: Preparation of

4- (8- brono-6-chl oro-4- (et hoxycarbony ) chr @ -

stirred solution of ethyl

8- brono-7-(4-(tertbutoxycarbonyl)phenoxy)-6-c
h

(C. 26 Gopfaqpl ML), hipdlehio

anbi ente-tigHRRRANE] - Eeﬁboy&@atéﬂ rmtaes%lutﬁ%fwda@m&a M@h&@eﬁﬁaﬁ Whﬁﬂnzﬁm’- the
residual glassy solid was redi ssolved in ethyl acetate (2 rrL) Hexanes (10

m) werdoxdbkngoicagrdd él?rteearamn(ﬂhgw o, A.188wnmoRuinedichlptometrand (& tm sinildi f i ed.
Th
(o br o SBERTF SR AL ERB R R g0 i earmre L 7 B & el

l'i ght bt owibi @ WEBperbtdre? 3GEs cAAUbiN @ladlbbserved. The rmxture was stirred at ambient

[ 00676] St epF: Prepar at i onof Sodi unB- br onp- 6- chl oro-7-(4- (4-

chl or oﬁh@ﬁ@’@m «f@rr Hbmjwt?%)heﬁéﬁyﬁlémlmlﬁetha@ml%f% Semgplel3drmaollcast di ng
totherre %xg@%p substituti

4- (8- brt{)1 t Iﬁef Qr 0- et ycarQ o‘ﬁ?}F)agﬂ%oand th? mlx %(V)a%%th%%il fé)r amoéimi%1
4-(6- chloro 4 (ethoxycarbonyl)chronan 7- onxy)ben20|c acid and substltuting
2- (4-chl or ophenyl ) et hanam ne for phenethylamne. M5 (apci) mz = 564.0
(Mt2H Na) . Exanpl e 39 Sodi um

7- (4- (4-chl or ophenet hyl car banoyl ) phenoxy) - 6, 8-di cycl opr opyl chr oman- 4-

car boxyl at e Cl [00677]Step A: Preparation of ethyl
7-(4-(tert-butoxycarbonyl)-2-nitrophenoxy)-6, 8-




di cycl opropyl chr oman- 4- car boxyl ate: To a stirred solution of ethyl
8-brono-7-(4-(tertbutoxycarbonyl)-2-nitrophenoxy)-6-chl orochroman- 4- car boxy
| at e ( Exawpl2e09338426t ep B; 0.56 g, 1.0 mmol) in xyl enes @E6TrdSpoosasssagided
successively water (0.3 nL), potassium phosphate (1.27 g, 6.0 mmol),
tricycl ohexyl phosphine (0.11 g, 0.40 mml ), and cycl opropyl boroni c acid
(0.34 g, 4.0 nmmol ). The resulting m xture was stirred and a ball oon of

ni trogen V\nthathreevva urge valve was att a the fl s
v acuat R TRl G T V8. CTides TER W 20691468128 /@ézdgémgwgg_ 102
nitr Oged?chlg’r%h{eﬁfﬁhb‘gg'd e)nt)atﬁ i éi)s f9he QtIQQOrH@ﬂln)d a‘é"%%oﬁ@'ﬁ@‘% and again

the flask was evacuat ed an refill Ive tinme th nitrogen. The mxture
was sti[P0ed]i n arStep | Bb&trdpassiont of mm@m@fenvmvhemwmmanbal)bhmmxfrb6 2

h t I t t d dilut d
oyl Ao i a0 I o A e (OHETSr G O BByt over

sodi um %r%cfc%&neﬁﬁ@' cﬁx‘?)BQ Eer(ﬁﬁ %%%T(E €1 zmh%eﬁu%aaswmdf nerHPY1 R HRipOr aphy

on sili el uti ng exanes/ € acetate, to afford ethyl
7-(4- (tsehttlbutozﬁinHrHﬂhy(BmB-m tQ-. Z)M%Eemnmy))wfs 281ddd cifdnbmlpxmpe/mhsmmme 3car box

1Lt ) A Shhot o 9528, S LOSSIEI BB S ePRGALL o ©

6, 8-di qy. @d(ﬂrﬁiﬁf&@wm&ﬁ@é‘mﬂxtﬁﬁr\k@&ﬂrﬁk@ ‘on sﬁl%age@@\d@@f—%lcﬂl&goﬁoﬁl&ﬂhﬁe Wgiphod of
Steps C through F of Exanple 38, substituting ethyl

7-(4- (tlép aedjutagxiygradlbmnyol])romdm 1%, ® pieeofahg il Ge@npound as a white solid (82%).
di cycl | ch ~4-carb te f th .
g g{gnﬁﬂlﬁ@{ ft it ﬁ car O%%pﬁq?of,,%dlﬁm Y} (4-0-(biphenyl-d-yDethylcarbamoyl)

yocarouiry

? IIV;[+ r2 (sz @;@9&3@ f&lﬁiﬂoﬁ%@%@f&%ﬁb&ﬁﬁé bp—{%itﬁ&ﬁph&@l @%ﬂﬂtﬂyl@grgamoyﬁ)’{b%el?oxy)

6, 8- di @dtlompbm;m;lﬂ-caacbaé@m adtidc(R on g h@& 19t hyrine i miza rdossb vp th em e RE-ATHINEN - 4-

carbony o] By O AP RS LA, 8 P B 5
2- (4- chhRurPReRktiHel enRN AgnutdS TrRP&ule MiZture R8BS cdndeMEAEH NRd chds¥@rmie 41

Sodi um
7-(4- (Lﬁt&ﬂcomqoH'@h@trmbtbamdom;d\ﬁcﬂﬁnéﬁéxmg-ﬁ- ihy dittspeapyiundr smanvhitec sollsox y| at

gt gyl Clﬂ?% 2&]&9{ EHQPSE%EJ%/E%%&%???DﬁgﬁOE(S)OGEéO] Step A: Preparation of

chl or ochr oman- 4- car boxyl at e: PrepaEggnﬁﬁmrdl ng to the nethod of Step B of
Exanpl e 38, substituti ng et hyl 6- chI or o- hydroxychronan 4- car boxyl ate for
et hyl 8- hSedhm@-dildrorh SR parpad oxly whromdmdedbpsylets B:
Preparation of ethyl 7-(4- (tert l:wt oxycar bonyl) 2- ni tr ophenoxy) - 6-

cycl opropyl chroman- 4- car boxyl ate:]To a stirred solution of ethyl
7-(4-(tert-butoxycarbonyl)- gEenNoxy) - 6- chl or ochr oman- 4- car boxyl at e
(1.38 g, 2.89 mml) in toluene (15 n) was added successively water (0.75
m.), potassi um phosphate (3. s@ 14.4 mol ), tricycl ohexyl phosphine (0.32
g, 1.16 mmol ), and cycl opropyllgs € acid (0.74 g, 8.7 nmmBol). The
resulting mxture was stirred amnd @ 'bal | oon of nitrogen with a three-way

purge val ve was attached, and tH sk s-evacuated and refilled five
times with nitrogen. PaIIadlum(II et 0.]J3 g, 0.58 mvol ) was added,
and again the flask was evacuated and %ve times with nitrogen.
The m xture was stirred in an oil bathOset to C under the nitrogen

bal | oon for 16 hours. The m xture was cooled to anbient tenperature, and

di | ut edOO733 et hﬁrem@d aqcerding® Frampladowaubstituting (R)2-phiene Inspipan] emingy er

was dri ulfate an ncent r a, The sidye. was I’Ifled by
chromatfggra}ﬁ1 he q4ﬂ}c%an6 BRI % & Etonlldt@e%sl %ﬂgls/tg m%oce are,

af f or d gtifydolid- (Qé%()t NI m(wmmomlseéb it g OPENOXY DHz, lH) 7 79 —7.76
6- cycl opr opyl chr oman- 4- car boxyl ate as a yellow oil (0.39 g,
(m, 2H), 7.54 (s, 1H), 7.32 — 7.23 (m, 4H), 721—717(rn 1H), 6.92 — 6.88 (m, 2H) 6.50 (s,
1H), 4.23 —4.17 (m, 1H), 4.12 — 4.07 (m, 1H), 3.44 — 3.33 (m, 2H), 3.20 — 3.16 (m, 1H), 3.08

~3.03 (m, 1H), 2.23 - 2.15 (m, 1H), 1.79 — 1.70 (m, 1H), 1.21 (d, J = 7.0 Hz, 3H).




[00682] Step C. Preparation of Sodi um

7- (4- (4-chl or ophenet hyl car banoyl ) phenoxy) -

6- cycl oprwpyeb@wseszan- 4- car boxyl at e: Prepared accordi ng PoTiUseooamision of
Steps C through F of Exanple 38, substituting ethyl
7-(4-(tert-butoxycarbonyl)-2-nitrophenoxy) - 6-

cycl opropyl chr oman- 4- car boxyl ate for eEhyl

8- brono-7-(4-(tert-butoxycarbonyl) - 2-

ni t r ophenoxy) - 6- chl or ochr oman- 4- cak¥edle. Vs (apci) mz = 492.1

(M+2H- Na) Socﬁ?ﬁﬂr@%lﬁq 2 B nhenylpro

6-cycl opropyl- 7- y yl')p
carboxylate 0 Cl PCT/ US2009/ 048499 104 [ 00683] Prepar ed
according to the nmethod of S , Substituting 2-(2, 4-

di chl or ophenyl ) et hanam ne fo or ophenyl ) et hanam ne. M5 (apci) mz =
526.1 (M+2H Na). Exanple 43
6- chl or o- 8- cycl opropyl-7-(4-(
-4- carboxyl ate Cl [00684] St&p ARl Preparation of ethyl

chl or o- 8- cycl opr opyl chr oman- 4- car X
8- br ono- 7-(4- | N (S)
(tert-butoxycarbonyl)-2-nitrophenoxy)-§-chl or oman- 4- car boxyl ate (0.59
g, 1.05 mmol) in toluene (6 nL.) was added succé&ssively water (0.3 nL),
pot assi[gorIpos phatrepdr€d Bdcofding o2 ERERPLL, 59t Khtsyieltidbe k)L PPR&HIProsant Ladkéng,
0.42 mmol ), and c g?opropylbo%onic a%id (0.18 ,QZK? n§o|)hi$§% resul ting

m xt ur dones (Biphenyed-disthaaamiic voterof tai threes 7&&7th af ther e oryppudgs aval ve

et ogenmieieddrn i VR APPSR G DG MR o el Bab T e d Hgai n
the flagkongs7 syacy ,GﬂSLaﬂ@.Be(frﬂ,WF?dTﬁﬂ vey 17 (RSIHY, bloni ¢ geagm A Y s ok xt uge

was stirred in an o?? bath set to 100C under the nitrogen balloon for 1.
hours. TFhe4aBxtute(mallcddRedt.00(anileAt4dt-ehpe(mat Uk 3.28nd3.db Kut &), i G3h

et hyl ac e 5 ) wa () T r e | r s dried over
sodiunféﬁb?é?eﬁih3E%dh€igppahgg}j%ﬁéﬂkégpdﬁgxaég%gufTgﬁgﬁzﬁ@%chronatography
on silica gel, eluting with 85/ 15 pexaprshet hyl acetate, to afford ethyl
7-(4-(tert-butoxycarbonyl)- 2-
ni t r ophBetium 6-éhlerol 4R egdotophenyiprdpytnarham
(0.28 g, 51% . [00685] Step B: Preparation of
4- (6-chl oro-8-cycl opropyl-4- (et hgxycarbonyl ) chroman7-yl oxy) benzoi ¢ aci d:
Prepared according to Steps rddngh E of Exanpl e 38, substituting ethyl
7-(4-(tert-butoxycarbonyl) - B ophenoxy) - 6- chl or o- 8- cycl opr opyl chr oman- 4-
carboxyl ate for ethyl

8- brono-7-(4-(tert-butoxycarbonfyl)Gl2-nitrophenoxy)-6-chl orochr oman4- car boxy

late. WO 2009/ 158426PCT/ USZOOQI@::HIOS
N\)\O\

O

Dahénexy)chramansd-garpekylatg oi |

Cl

[00735] Prepared according to Example 59, substituting  p-Chloro-f-methyl-
phenethylamine-HCI salt for 2-(Biphenyl-4-yl)ethanamine in step A to provide 92.3 mg of
the title compound as a white solid (101%). 'H NMR (400 MHz, DMSO-Dy) & 8.41 (t, J =
5.9Hz, 1H), 7.78 — 7.74 (m, 2H), 7.54 (s, 1H), 7.36 — 7.33 (m, 2H), 7.29 — 7.25 (m, 2H), 6.92
— 6.88 (m, 2H), 6.50 (s, 1H), 4.23 — 4.16 (m, 1H), 4.13 — 4.06 (m, 1H), 3.42 — 3.33 (m, 2H),
3.21-3.16 (m, 1H), 3.09 — 3.03 (m, 1H), 2.22 - 2.15 (m, 1H), 1.79 - 1.70 (m, 1H), 1.21 (d, J
= 7.0 Hz, 3H).



[ 00686] Step C. Preparation of sodium 6-chl oro-8-cycl opropyl-7-(4-(2, 4-

di chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: Prepared

accordi ngvoao®espeéE and F of Exanpl e 28, substituting PCT/US2009/048499

4- (6-chl oro-8-cycl opropyl-4- (et hoxycarbonyl ) chroman-7- yl oxy)benzoic acid
for 4-(6-chl oro-4-(ethoxycarbonyl)chroman-7-yl oxy)benzoic acid, and
substituting 2-(2, 4-di chl orophenyl)ettednam ne for

2- (4- brono- 2- chl or ophenyl ) et hanam ne. I\/B6(3apci ) mz = 560.1 (M-2H Na).
Exanpl e 44 Exa

6- Cyano- & (ift 4: cﬁfo%.mtm'rﬁéﬂl&%ﬁ@ﬁé?wlwbﬁﬂ@&lmﬂeﬁ&mé}ﬂ%mQ%mwia@@r omen- 4
- carboxylitc acid [0068/]Step AT Preparation

4-(2-(tert-butoxycarbonyl am no) et @yl ) benzoi c aci d To a sol ution of

4- (2- am noet hyl ) benzoic acid A1l oride (10.0 g, 49.6 mmol) in a m xture
of tert-butanol (liquefied, @Fovater, 150 nl) and 1M sodi um hydroxide (150
m.) at anbi ent tenperature was ed di-tert-butyl dicarbonate (13.0 g,
59.5 mmol ). The resulting sol utwghrgpvas stirred at anbient tenperature for
16 hours. The reaction m xture was {ransferred to a separatory funnel
containing water (250 nL), and wa shied wi ttMhexanes (2 x 250 nL). The
aqueous | ayer was acidified to p it N~cD trated hydrochl oric acid.
The precipitate that forned was all owed to for several m nutes,
collected by filtration, washed with a snmall anount of water, and dried
under \,{Q@Zﬂé to direeared ACC(OEdi(lg é@ tfbalﬂlpléyi%erbﬁW@rﬁ n@)M@tﬂiyk})Hi@thbi’lammﬁi d as

whi t 5fV . 0688 P t
Cert- bueh | LR PRy 4y RaTa T G S o1 o PR 25 A0 pf BBT Y Effing os a
bor ane Vblﬁters%lﬁ}d(él(@fwj msq@mpj@&imgz e vahydKef ur an (100 m., 100 mmol ) was
added directly to solid (4-(2-(tert-buto %car bonyl am no) et hyl ) benzoic acid

(12.4 g, 46.7 mmol). The resulti ngExampleibdn was stirred at anbient
e il o i DOV x4 AL S SO D o1R AR, by A0

extract ed=wrth wth
saturated sodi um b| car bonate (200 YOS Cbrine (100 nL), dried over WO
2009/ 158426PCT/ US2009/ 048499 106 od| um sul fate and concentrated to afford
tert-butyl 4-(hydroxynethyl) pfienétiogbcarbamate as a pale yellow oil (10.0
g, 85%yield). [00689] Step Co Prgpar ati on of

4-(2-(tert-butoxycarbonyl am no | ) benzyl nethanesul fonate: A solution of
tert-butyl 4- (hydroxyrrethyl)phe et &yl carbamate (2.51 g, 9.99 mmol) and

N, N-di i sopropyl ethyl am ne (1.9 I) igerf et rahydrofuran (50 nl) was
stirred and cooled in an ice bath nyl chloride (0.85 ni_, 11
mmol ) was added in several portions, % ng was continued in the bath
for 50 nminutes. The reaction mixture Was tra ferred to a separatory funnel
cont ai thyI T r was
dried (';[92?3 sodi ur?gﬁgéate %%ﬁc?ggrgte to a ég ?e(tﬁﬂ&ﬂ%%thlo%e
(tert- l;ﬂnbmmyy,lamhmnﬁdr am(Bq;)lﬁhjnM -ybethaydmime titn an:psAlIti) opatvédcado angsoff thewdtid e

solid. Cg? %y HJO&) o

[ooego]csfr@ﬁwl thY 48 PeIioDLY- Bt (ppet) prarmep yMaAthdf et hy! )
phenet hyl carbamate: To a stirred s g@ ¢’n of
4-(2-(tert-butoxycarbonyl am no)eth igE met hanesul fonate (0.33 g, 1.0
mol ) an@olliuh d+dhkm»ﬂdlé‘e(lZedhlam)az[phem:tlﬁxﬂcal@am(b_vl)phcﬂowmiramhm#oathoamm of uran
(50 nmL) was added a 2M sol ution of di ret hyl am ne in tetrahydrofuran (5.0
mL, 10 nmol). The resulting m xtule was stirred in an oil bath set to 60C
for 6 hours. The sol ution was [copl €Net 0 anbi ent tenperature and
concentrated. The resi due was© itioned between ethyl acetate (20 nlL) and
water (10 mL). The organic |aye s dried over sodium sul fate and
concentrated. The residue was pufiffed by chromatography on silica gel,
eluting with 99/1 to 98/ 2 chloro (9@/ 10 mE'hhanoI / concentrated anmoni um
hydr oxi de), to afford tert-butyl

4- ((di nmet hyl am no) et hyl ) phenet hyl car mate a colorless oil (0.15 g, 54%
yield). [00691] Step E: Preparation of

2- (4- (([a0Ta8] hy| arﬁrnm)rmaadwf@lm@@xa)mﬂhéﬁambméutdigw;Zejxhﬁmbﬁymhérwehylélfnina fatirred

s?l uti 8{]@&1‘5“3’ —yguiﬁég?,@m(efg %tta/l amlgg)ﬁggerﬁgg} henget h lcog{g glgate 0.14

sol ut | QB1@{ 1 Ny q\ggr@aﬁﬁblrgleggép Mdi-oxagg (4 ml). The resulting solution was
stirred at anbient tenperature for 30 mnutes, then concentrated to afford

2- (4-((di met hyl am no) net hyl ) phenyl ) et hanam ne di hydrochl oride as a white
solid (0.12 g, 98%yield). [00692] Step F.: Preparation of nethyl

6- cyano- 7- (4- (4- ((di met hyl am no) net hyl)

phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a stirred suspension




4- (met hoxycar bonyl ) chr oman- 7- yl oxy) benzoic acid (0.10 g, 0.28 muol), 2-(4-
((di met hyl am no) net hyl ) phenyl ) et hanam ne di hydrochl oride (0.056 g, 0.31
nmol ), arsloe09/18&328009/ 158426PCT/ US2009/ 048499 107 PCT/US2009/048499
(7-azabenzotriazol -1-y1)-N, N, N ', N -tetranet hyl uroni um hexaf | uor ophosphat e
(0.13 g, 0.34 nmmol) in N,Ndinethylformam de (1.4 nL) at anbient
tenperature was added N, Ndiisopropyl etdayl amne (0.25 nmL, 1.4 mol ). The
resulting solution was stirred at anbient tenperature for 60 m nutes, then
partitioned between water (15 ni) BYHMBRSP| acetate (10 nL). The organic

| ayer wag bl Lo QY9 aﬂﬁétmmbﬁxﬁtsewea@aae{»ﬁa{éhs%a%mzﬁe; EEEEAUE MRS
purified by chronatography on silica gel, efuting with 90/ 10

chl orof ormf (90/ 10 net hanol / conceitrat ed amroni um hydroxi de), to afford

met hyl 6-cyano-7-(4-(4- OH
((di met hyl am no) net hyl ) phenetok ar banoyl ) phenoxy) chr oman- 4- car boxyl ate as
a colorless film(0.083 g, 570el d).

[ 00693] St epG Pr epar at i onof 6- cyano-N (4- (4- ((di net hyl am no) et hyl )

phenet hyl car banoyl ) phenoxy) chro - car box g acid: To a stirred solution
of nmethyl 6- N

cyano-7-(4-(4-((dinethyl am no) net hyl )pphéd hyl car banoyl ) phenoxy) chr oman- 4-
carboxylate (83 ng, 0.16 nmol) in nethanol (1 nL) at anbient tenperature
was addea7i®]2M sdtyi i en repatdionmdiy diicixylde-¢And T -@EL(3'.0-BctiyibiphenM-3-er

stirrin nt te eraturefor 1 hour the solutlon s oncentr ted
and th 1 2 M4 in weter PEUHE) 1O w0 ust ed
to 4. 5 fter
Stirri né%‘%&%dfﬁ&‘ﬁfﬁgfs%e 5. P58 g%cﬁﬁq?ﬁv“sh’%p‘%ﬁaﬁéﬁ‘zﬁia% %g?‘%@gl +Bted as

a thi cl(3c(dim®knylarhmo$prdpylmﬂ dtHr;é chitadkimidehkydrbé¢doradeoBB158ah gy 0.47 & tmel ) whs
decant and the resid e drjed und acuumto for
6- cyan rqxzz pupot f(?’&PWelPﬂ%Rhé( ato §2fet hipg) §Hé’§é¥lﬁ9 ka}dbﬁmkﬁomethane (2 mi)
phenoxyy chyaman ¢ aﬁﬁﬁ&ﬁxﬁéh\g&aﬁﬁé dfo?%@rﬁhﬁ& y’?d LW BkARS WS aldbd 38p0
y| eld). M5 (apci) . Exanpl e

Q/anailﬂle(hzgzlb(lﬁheﬁym Artiet hyadrydrlmuﬂm(wmﬂoﬂmgno 17 9 Incrao B and yttid thhle mancy j98H20 man- 4

- car box cid drochl ori de 2Q09/ 158426PCT/ US2009/ 0 499 08
Tetr ah;}va @99@ |apﬁi1éhﬁ‘( @e%rewa%sttjfe\é?a&grﬁ%esf # HaRiC L FEwCH B hwi
por ti ongixAue rwa’s3 uHﬁ@d’Bﬁ%1llc‘é§ngtehg]§tb%ctiﬁ%?é&%%ﬁh&?ﬁw 1%4‘0%{(1@33'6% BFH{%WI‘[?GOC

but occasi onal %I’I ef excursions as high as esul ting"m xture was
agai n (moipedndalsaﬂnnﬁkmséw%) bath to 0C and solid pot assiumnitrate (15.7 g,
155 mmlé%ﬁls d in portions over . p. ure
most | y 1B&T ¥h octasi &FeH ' i - i ng
conpl etdl@di‘ba?ﬁoﬁ%bﬁd;&%hr&ﬂ@n Q%Fbo%ﬁc rerya}ﬁed and M@tﬁ Feskﬁ'cty'aﬁﬁlﬂm)@'%e was
al lowed To stir overni ght at anbi ent tenperature. The m xture was added

car ef uldimethyltspreiny1- bgtdarhmmy@phe:nozy}chmmatt -4-cabnedater Eite chgarth@ivis8 rmmedly oxi de

i xt ur VSPGB h kgt SPoiiciont HGTIENE G ke O EsaRmebet
over ni gafjedt ﬂ@hﬁ&ﬁretﬁé@ﬁiﬁé&f& lﬂﬁgﬁ&'a@ﬁﬂbl&ﬁﬂ%ﬁ&‘éﬁﬁr&d TR was
hydr oxi de was added to bring the pH to about e m xture was

t r ansf equcechetlovith 4dJd¢ bdioxancf(Gtie luLaA@08 memoly.gdhé crulda}mxtuwawaxjpliré'cbdmxer

vas reanteor) oyeD & ABRrEmR At Pt st A Bl B rigvEeiaTa oL Bishe Ton
was addﬁf&&ﬂgﬁeﬂaa@é%h}fﬂtw)@j R ﬁapaglndzelm +ﬁye m xture imediately

formed a hard solid. Additional anol (100 nlL) and concentrated
hydrochloric acid (10 nL) were addﬁmmahcﬂafter stirring for a few ninutes,

the resulting precipitate wa e { th ethanol,
and air-dried PR IS 1 PR S 3ol (200
m.), and the m xture was allowed bo cool to anbient tenperature and stand
overnight. The precipitate wa gcted by filtration, washed with

met hanol , and dri ed under vac to afford

7-nitro-1, 2,3, 4-tetrahydroi soqu | i ne hydrochloride as an off-white solid
(7.05 g, 23%yield). [00695] SteplB:.CNPreparation of tert-butyl

7-nitro-3, 4-di hydroi soqui nol i ne- - carb ate: To a stirred suspension
of 7-nitro-1, 2,3, 4-tetrahydroi soq i chloride (7.00 g, 32.6 nmol)
in dichloronmethane (150 nL) at anbienp t erature was added triethylam ne

(9.55 nL, 68,5 mol) To the resulting solution was added di-tert-butyl
di carbonate (7.83 g, 35.9 mol ). The resulting solution was stirred at
anbi ent tenperature for 90 m nutes, then concentrated. The residue was
partitioned between ethyl acetate (100 ni) and 1Mcitric acid (100 ni). The
organl c | ayer was washed W|th br| ne (50 nm.), dried over sodiumsulfate and

Y T Y Y Y



resulting m xture was hydrogenated on a Parr shaker at an initial pressure
of 40 psi for 30 mnutes. The catal yst was renoved by filtration through a
gl ass m cwof2bdvess426l ter, and the filtrate was concentraPea/USTIe/ous39 due was
purified by chromatography on silica gel, eluting with 75/25 to 70/ 30
hexanes/ et hyl acetate, to afford tert-butyl 7-am no-3, 4-

di hydr oi soqui nol i ne-2(1H) - car boxyl atel28s a yellow oil (6.6 g, 79%yield).

00697] Step D. Preparation of tert-bu
[7 ( 4- (]dﬁéz/ﬁﬁo 4- ( p MMM 7-(4-(biphenyl-3-ylcarbamoyl)phenoxy)-6-

/-yl oxy) BedaathdR)- cénbéx%!éydf&'a%eﬁmoﬂ%'fu”@ %Kar bl P&?&?& lcﬂbrﬁaﬁ' rred

sol ution of 4- (b-cyano- 4-( nmet hoxycar bonyl) ehzol c acid (86

ng, 0. 2doxgdnroicn adid, Mepn'ahgﬂfbrmrdg, (001451 mrh)lolat argiThi elindp tefmPeiBt ir e was

TVC N o BRI SR R da s e rebd GHIBIE, RO SO elgel( 491 uL.
et iyl - @14 ARV AHUIORT R GR Dosl el s 39, (R fDyaOfed 0! )

The resulting solution was stirred at anbient tenperature for our
sol ut i dor off hloer tat bamlylbnﬂtermmramreB 4-Bliphgril-Gi-swigai (281 74nexg? (AHj6 cambbxinl at e

Fesul DIAGISBITTIh UamDsind (Ram MR GOl bat he 3R T BrSRCNEE: St Buite The

sol uti opvwasd %@1‘&' eqhd inﬁlﬂ?é &k sftl%ﬁ%fatluﬁcﬁlradi'chn&jdléﬂ{tt% Wathe VAtrGE ded® ML) .
After stirring for a few mnutes, the resulting precipi tate was col | ected

by fi | tmatiromas pashetiomsiiiba gdt(EtQAandhejqanﬁogradldm) toyprovidn S SThing of thedelesol i d
was purified hy on silica gel, eluting wth 50/50
hexanesPEIPRY ’i“%%%&é‘fgfimf%/gfford tert-butyl 7- (4-(6-cyano-4-(nethoxyc

ar bony| hs’nmrran &ty) oxp) b eRZAMEA) - . 4-7diapetieh 9103 Gith Aol NBhcnoxy)-6-
2(1H) - carboxyl ate as an orange oil (84 ng, 59% yield). [00698]Step E:

Pr epar WQM@MN oxjoar borspﬂ@t}om 2013, thethed r ahfdtbophenyl-3-
P o R Tt BoSR Lo RPREN (3 g IO R M i FHE 20 2

stirr ed"

7- (4- (%E)()@a@%d&ec{ Rt BRXE ¥ RIOML r(szm 1- o'immgnzm%}f&e s stirred

di hydr oi soqui nol i ne-2( 1H) - car boxyl at e zlit mmol) in a mxture of
met handbr { hopt yt aamtdertté@mam@r@f I]heamlxt@rewmquemd@daﬂdedl\/fzﬂ@ daixams (B2crSoxi de
(0. 36 The, resul ting solwution.was stifred.at,. i e

{enper AP ShatTighe CPidsa A ish ca R o ed Ml bisBPerh sy

bet weenyigt Y| acecehad grddi&t)%)pr@«a@)e 100 byl sraiid 811 GorBfduhd (28 ahih-filNg 599 9ani ¢
| ayer was dried over sodium sul fate and concentrated to afford

7- (4- ( MBt(epaibutzox§at Bdriyh) - 1, 2, 3 , 4-tetrahydroi so quino lin-7-ylcarb
anoyl ) phenoxy) - 6-cyano chr oman-4-a¥§ar bo%g%/6lsi c acid as an orange oil (40 ny,
49%vyiel d). [00699] Step F: PreparattBhP§

6- cyano- 7- (474 BighchyL £ 1ARMAHIIPREUHx IR IR arochroman-4-carboxylic acid )

yl car banoyl ) phenoxy) chroman- 4- carboxyli ¢ acid hydrochloride: To a stirred
solution of 7- (4-(2-(tert-butoxyg arb onyl)-1,2,3 ,4-tetrahydroiso quino

lin-7-ylcarb anoyl ) phenoxy)-6 2009/ 158426PCT/ US2009/ 048499 110
cyanochr oman- 4- car boxyl i ¢ aci ng, 0.070 nmmmol) in dioxane (1 ni) at
anbi ent tenperature was added sol uti on of hydrogen chloride in dioxane

(2 m). The resulting solution s%tirred at ambient tenperature for 90

m nutes. Sonme dark material had SgpP» amd fromthe cloudy reaction m xture,

and the supernatant was concentratee ord 6- cyano- 7-

(4-(1, 2, 3, 4-tetrahydroi soqui nolin-7- ybca )phenoxy)chr oman- 4- car boxyl i

c acid hydrochl oride as a light tan solid (3 , 84%yield). MS (apci) mz
= 470.2 (M Cl). Exanple 46 Sodi um

68d| ( I ethy 1) chy: yl ate

0 d C[FgO?}gO] St gé%rg&ﬁr g{ocg?(gt?oﬁ&otg%ﬁg lmm %ﬂ%ﬂﬁé hﬁﬁ{@ﬁprﬁaﬁ%&&x

6, 8- di d:hﬂ)l(ﬁhgl—?—ahynh ox yoividen®ih3 4ng af blox titlatcempdaondaasraxwhiteesadid @8kl MS

6- chl or o- 7- n- 4- car boxyl ate (Preparation 1) (50 g, 194.79

mol ), (HP‘?I% 3?%%%{’2‘[5?2 72 m, 15.58 mmol), and tol uene (500 m) was

added 502C12 (16.43 m, 204.53 mml) at anbient tenperature. The m xture

was heated to 70C for 1 hour. The mixture was washed with water and

saturated aqueous NaHCO3 solution (3 X 100 ml). The conbi ned organic

extracts were washed with brine (250 nL), dried over My504, filtered, and

concentrated under reduced pressure to provide an oil. The crude oil (-60

g) was purified on silica gel (EtOAc in hexanes gradient) to provide 48.5g

of the title conpound as a solid (86%. [00701] Step B: Preparation of

tert-butyl 4-fluoro-3-nitrobenzoate: To a 2L high pressure vessel were

added 4-fluoro-3-nitrobenzoic acid (25 g, 135 mmol ), dinethyl formam de

di -t butyI acet al (162 m, 675 rrrml) and t ol uene (200 nTL) The vessel _was

o . v Ar\r\n.:_

M T g,



111 [00702] Step C. Preparation of ethyl
7-(4-(tert-butoxycarbonyl)-2-nitrophenoxy)-6, 8-
di chl or ooNOcnevsd426ar boxyl ate: A m xture of et hyl PCT/US2009/048499
6, 8- di chl oro- 7- hydr oxychr oman-4- carboxylate (35 g, 120.22 mol),
tert-butyl 4-fluoro-3-nitrobenzoate (31.1 g, 128.93 mmol ), K2CO3 (24.923 g,
180.33 mmmol ), and 1-nethyl-2-pyrrolidi2sone (500 nL) was purged wi th Argon
(bubbl ed through) for 15 m nutes. The nixture was heated to 80 C for 4
hours under Argon atnnsphere The Famppleddvas cool ed to ambient tenperature
and poured_gr idigaddi tion
of concenfr : was added
and gas evol ution was observed. The crude m xture was filtered and the
solid was dissolved in EtOAc drer). The EtOAc sol ution was washed with
2N HCl1 solution (200 m), wa 2 X200 mM), and brine (200 m ), dried
over My504, filtered, and conc ated to provide 64.1g of the title
conmpound as a dark solid (104@6 F@O?OS]Step D: Preparation of ethyl
7-(2-amno-4-(tert- butoxycarbony
di chl orochr oman- 4- car boxyl ate: A
7-(4-(tert-butoxycarbonyl)-2-
ni t rophenoxy) - 6, 8-di chl or ochr oman- 4- car boxye (61.593 g, 120.22 nmol),
THF (500 m), and saturated NH4CL sol ution (500tl) was purged with Argon
for 10 [gdT4dyes. ZFncpiisd aécOBdifd 2o FxadpR262 W Mithtlt?ﬂ a@ﬁ’l@ﬁbb@ﬂlﬁn&lh@aﬂﬁ%t ure
e

was stlrred at anbient tenperature for 1 hour r Argon atnosphere. The

react i dar Wabcerilidgming teporvirds 4.t meTolethaititienompeasd as & wtheld salid KOELDAMS 500
m) an € |tered solid was rinsed with Et0Ac (250 nl). The
fiItraﬁ%p%Lgf ?g%%ggﬁtgh to a 3L separatory funnel. The |layers were
separated and the organic |ayer wegxMaprRed W th brine (250 ml). The organic
| ayer was dried over NUSO4 f||tered and concentrated The crude residue
was pur pGyano-dr(4sf mid geylgarbameylipticaexy)chramandveagleoxalic6 g of
the title conmpound as an oil (79% . E@Qﬂ04]8tep E: Preparation of ethyl
7-(4-(tert-butoxycarbonyl)phenoxy®-6, 8- dichlorochroman-4-carboxylate: To
a 2L four neck round bottoned 1Sknequi pped with a thernocouple, a
condenser, and an addition fuogel were added DVF (200 ml) and isobutyl

nitrite (30 8 M, 260 mol). T i xture was heated to 70 C. To the
preheat ed ntxture was added a sol utNon of eth

7-(2-am no-4-(tert-butoxycar bonﬁqu) &“8ndi chl or ochr onan4- car boxyl at e

(50.2 g, 104 mol) in DVF (200 m FN i0d of 15 m nutes. The
reaction was slightly exotherm c and gas ol uti on was observed. The

m xture was stirred at 70 C for 1.5 hours and cooled to anmbient

t enper a{ﬂ(!ﬁ“@] The Rripared excoerding snsxamme 4% subséptinat b(%rﬂfeﬂr}’rlmlﬂmldm‘ai ni ng
2I|tm xt ure was. ract e Et 0Ac 50
m0) Tl QUi e it L Ep P SR S Rt e eBBRHIT %S A iaGsdfid ang
bri ne «Qﬁ%ﬁﬂ@S@@émﬁﬂZQWQv3 ~filtered, and concentrated. The residue
was purified on WD 2009/ 158426 CT/ US2009/ 048499 112 silica gel (EtOAc in
hexanes gradient) to provide 45. 1gExfmpkdltitle conpound as a very viscous
oi | (939 00

4- (6, 8- It ¢
[ 00706] Et hyl

7-(4- (tert-butoxycarbonyl ) phenox
g, 96.5 mmol) was di ssol ved iln
acid (100 nml) was added sl ow’

- 6, 8-di chl orochroman- 4- car boxyl ate (45.1
i &l or onet hane (500 nil). Trifluoroacetic
the solution. The m xture was stirred for
2 hours at anbi ent tenperaturet crude m xture was concentrated and the
resi due was dissolved in Et0Ac {50 The Et QAc sol ution was washed with
saturated NaHCO3 (3 X 100 m) an i nﬁe (25 ), dried over My504,
filtered, and concentrated to pro the title conpound as a

| i ght brown sol i d (1029 . [00707]Step eparation of ethyl

6, 8-di chl oro-7-(4-(4- chlorophenethylcarbannaké

phenoxﬁ?@?ﬂﬁdrran Atemr Box Pretagation @fg ethnylc b @Dmt%ﬂmsmm@li)ﬁﬂm@mn 7-
yl oxy) b n20| id (22.96 . 2 nmol dIS lLved i | or onmet hane
(200" niRed 1§t 8RR g e gég@ﬂ e vey ofif Crkt]‘Or’{t‘i‘é{;?aololeol
S| owl y y0V@NbEZBRY 201 qPropralibnUl PS(0AN14aRmDi ®559 t ARRES aVAY Qliss3Red crnudlez-

m xture was concentrated under reduced pressure. Dry di chl or onet hane (200
m) was added and the m xture was cooled in an ice bath.

2- (4- Chl or ophenyl ) et hyl am ne (8.5413 m, 61.415 mmol) and

di i sopropyl ethyl am ne (11.701 m, 66.999 mmol) were added sequentially to
the m xture. The m xture was stlrred in an |ce bath for 10 m nutes and

I I T e o —— N I Y T e T A RITL 1 1/ N\A




foamy brown solid after drying under high vacuum The crude solid was
recrystallized from THF - hexanes to provide 22.8g of the title conpound as
a white swbi20091B88%. [00709] Step |: Preparation of sodi BEI/US2009/048499

6, 8-di chl oro- 7- (4- (4- chl or ophenet hyl car banoyl )

phenoxy) chr oman- 4- car boxyl at e:

6, 8- Di chl oro 7- (4 (4- chl or ophenet hyl cEmbam)yI ) phenoxy) chr oman- 4-carboxylic

d d 00 m d 0.5
28: ut .( Chl?ffo ‘%3611352“41{‘1 ) Ogé)slwﬁa%es %d&gd 5@&% tmléﬂ%? 3%@ afié?fjp\)/l@?"\gi’lur .
The m )@hwrﬁie:’lgﬁ/l %ﬁ 'dﬁJhﬂo&@fhaﬁe)g@ufBaiﬂg EOERIMJIRL @fhs RoNSbY Wl Slsehe@ht

brown solid s obtal ned. The ude solid was treated wth EtOH - hexanes
and fi I'tler mikttie proviided 28 2 lpuof at hmbtent tempowapound aslutiomtif t3ebmalo-4+

(9(92{() ((&fﬁgﬁ% ﬁgﬁibr%’p@?& %é;;%a% aﬁéﬁ@%ﬁ%%ﬁ%% 1.138 mmol) in

, 4-di hycﬂélﬁox%h&e%h@@?ﬁﬁ) thas a&RURGOMN d&d élﬂbHd@solﬁt@cW 1B SheRurd wd eiRRE &l on of
met hyl 7-(4((2-phenyl cycl opropyl ) carbanoyl)

phenoxy).5 Gouy amb @, dudé hyshuce ¥k phribedoe-sdicagd ¢KiP At en hianas golditnitote of
4- (6-cyana-4- t car bon roma enzoic acid (Preparation 2
(2(1 8 >rvll’cjovlée 862%%%‘?3)%/ c gt Pﬁﬁ%"&& ﬂ‘&ﬂégl (ﬁéﬁ%ﬁ vmztlh a dlrop(of ICISIVF vvlas :
added qyada) chl %epies( VL ot BinC I 0L AP te@AGED - A (L L23K1B rd b -fluBr HIARN TR ) -

Gas evol ution was ob served Ine MXture was stirred ror 0.5 hours at
anbi entyl¢tazbaperdiphee pox(yut@4 30A ninixtOre3 @85 etimyb| J-(4a(Fdbi@mo-4-

henyl cycl opr of hent te (28 11 54 dded
Sequent T ?mﬁ?&m@%@y ﬁ&ﬁm% PR oo Piag 45 8y o808 «ef.
anbi enty. &lﬁmemy%&onﬁ%&wﬂ@%fg ‘@r@9"‘ﬁ‘1§10‘?}"NJZC@g (@078 10208y bEOH i 1

di chl or omet hane “gradi ent) to provide 25.9 of the titie conpound as a
t hin f|tbtmk(lgﬁ%henjflphﬂspml]ns)mﬁa@umﬁneﬁﬁ;ﬂ@){ T Q)0049 mmol), water (0.1 ml), and

Cyano- 2OHCE b T LRSS B HE A Tl O 1 Fa i gy hesced for 17 hours

7- (4- ((1235Plre Nt Cted ORLARE IV £ furlﬁed on silica gel (EtOAc in hexanes gradient) to provide
ar banoyl ) phenoxy) - 6- cyano- 3, dr o- 2Hchr onene- 4- car boxyl ate (25.9 ng,

0. 0553 ﬁn%mgqmtdiesmpwddaﬁaﬁaﬁl}(®h§ (#%).and 1M Li OH m)nohydrat e solution

Ihgu\rNgt ipoéf&glléﬁt rgt%q‘rper it ur eTSPAT as o5 1 6as

drops QficdrbdrhdHIheRGEdHFoREH-d- eam&vﬁ@%m tOAtﬁleﬁFeXéﬂJ% ﬁQSchlJ% 7r(4£(4tr e was
purified on siTrca gel (MEOH in dichloronethane gradi enty

aci d) tcchlqyotﬁvﬂwomhen?@3@f10¢rh@n@ﬁlinhen@mmbmmna4scafbomlmtef(ﬂIl 10800471395

apci) mz 3.0. (M | 8 .
V2 e’ TEE ol oRutishis D QUFRTRIF3 ARen 057 Erughitd THE o v red fonene.-
4-  carmud dtGnitdd ten@peratu{eo%ézﬂu%ﬁe@a«raegu@ﬁﬁ&r RithaM ez g1.4072140
substi tuting 3-net hoxyphenet hyl am ne for en | cycl opropanam ne in step A
to pr oxmmel)g Bhengyudd mikere ey puitiaedoon ﬁdilcegz I@abehlyromezhanemal % M H) .
Exanpl e

acetlc acid gradient) to provide 32.9 mg of the title cornpound as a white solid (83%). MS
(apci) m/z = 552.1 (M+H).

Example 72
6-Cvyano-7-(4-(1.2.3.4-tetrahydronaphthalen-2-vylcarbamoyl)phenoxy)chroman-4-carboxvlic
acid

(@]
OH
(@]
CN

O

Cen



7-(4- ((4- Fluorophenet hyl ) car banoyl ) phenoxy) - 6- cyano- 3, 4- di hydr o- 2H- chr onene
-4- carboxylic acid O F [00713] Prepared according to Exanple 47,

subst i t utwogoed/BB426r ophenet hyl am ne for 2-phenyl cycl opr @pyarsacondgs4dn Step A
to provide 8.7 ng of the title conmpound (70% . MS (apci) mlz = 458.7 (MH).
Exampl e 50

7-(444-(Trifluoromethyl)phenet hyl ) carta@nmoyl ) phenoxy) - 6- cyano- 3, 4- di hydr o- 2H
- chro e-4-carhoxylic_aci d .0 3 l 2009/1 84 6PCT/U 209/ 48499 115
[00714?58’&&% ed atedfdi Hgbuation Il ik Kbl 2y | -

phenet Wéﬁ%ﬂ&lf&%m&yﬁ&ﬁ&%h&-ﬁ- a%&QﬁY@“@'{B RSz, 4%1%%d%aymb9ﬁﬁyahﬁﬁna‘§r §. my of

the titTe conpound (479 .
7-(4- ((yZOP(}l}bﬁmermﬂléFtybérGW@i @p(h)pmlg) 08B anmy|))vpdseditutyd m@thcl?@hb{ﬂ)%ulcbl hydr o

'2-2 (FZ gﬁ@@?%ﬁﬁ@ﬁ#ﬁﬂé@%ﬁiﬁf 355%1333%%&% @8@1&#3 Q}ﬁ\ﬁﬁf)@% pr '1& wpﬁ éet h)rllane

(1.20 e pife OA s)nrrl ?o(rw}lﬁmft& 212213 gatet@alﬁ@% Hlmlltﬂaletfi@%arrﬂhéﬁg]g 1&1%0 m)

was added et hy azoacet ate (1.09 nf, Gas evol ution wa
obser vdl:iOS?ﬁhnmoh) audLIDBEANa(Q (ROatkd0.i b nﬁﬂolitw‘eo&r adldetio wrfter'ﬁhfrnrg for Arimuvsg she

,P E;I I : ﬁg%colgaﬁ%la%ﬁaa(%gl yf\%tl‘l@g]/()ah X?a%gslﬂr %a(ljrltr?({]gte) aItl € liitg Ivgle‘f‘h 05 %%h% of

acetate/hexanes to 100% ethyl acetate to yield methyl 7-(4-((1,2,3,4-tetrahydronaphthalen-2-

yl)carbamoyl)phenoxy)-6-cyanochroman-4-carboxylate (10 mg, 73% yield).
[00750] Step B: Preparation of 6-cyano-7-(4-(1,2,3.4-tetrahydronaphthalen-2-

ylcarbamoyl)phenoxy)chroman-4-carboxylic acid: Methyl 7-(4-((1,2,3,4-

tetrahydronaphthalen-2-yl)carbamoyl)phenoxy)-6-cyanochroman-4-carboxylate (10 mg,
0.021 mmol) was diluted with THF (500 uL) followed by the addition of NaOH (0.12 ml,
0.12 mmol) and methanol (100 pL). After stirring for 1 hour, the reaction was diluted with
ethyl acetate and 2N HCI. The layers were separated and the organic layer was dried over
MgSQ4, filtered and concentrated to yield 7-(4-((1,2,3,4-tetrahydronaphthalen-2-
yl)carbamoyl)phenoxy)-6-cyanochroman-4-carboxylic acid (3.0 mg, 31% yield). MS (ESI) =
469.0 (M + H).
Example 73

7-(4-(5-Chloro-2.3-dihydro-1H-inden-2-ylcarbamovyl)phenoxy)-6-cyanochroman-4-
carboxvylic acid

0
OH
o
CN
o
s
N
o) \Q;}
cl
[00751] Prepared according to the method of Example 72, substituting 5-chloro-2,3-

dihydro-1H-inden-2-amine for 1,2,3,4-Tetrahydro-naphthalen-2-ylamine. MS (ESI) = 489.0
(M + H).



[00716] Step B: Preparation of 2-(4-chlorophenyl)cycl opropanecarboxylic
acid: Ethyl 2-(4-chlorophenyl)-cycl opropanecarboxylate (0.210 g, 0.935
nmol ) waswpl2e@edsiza a 50 m fl ask and di ssol ved i n Et OHPCH/USR)09/0MAONE | N
MeOH (25% 0.808 g, 3.74 mvl) was added to the m xture. The m xture was
heated for 17 hours under reflux and then concentrated. The residue was

di ssolved in MeOH (10 nm), and 1M sol1m9i on of LiOH H20 (3.74 m, 3.74 mmol)
was added. The net hanol was renoved under_ reduced pressure. The residue was
diluted with water (10 m) and wash&HMNe™ Et0Ac (10 nt). The aqueous | ayer
was aci di fiegd by, & efl RarBhshol B R0y )88y Aosifohdn PLESH 1@taglq out of
solution. The mXxture extrac W C he conbi ned
extracts were dried over NUSO4, fiftered, and concentrated to provi de 181
ng of the title conmpound as a gONTo(E98% . The crude solid was used in the
next step w thout further puridjeqtion. [00717]Step C. Preparation of
tert-butyl 2-(4-chlorophenyl)cydl gpropyl carbamate: A m xture of

2- (4-chl orophenyl ) cycl opr opanecarpoxyl i c acid (100 ng, 0.509 mmol),

di phenyl phosphoryl azide (0.1209 9d~+x0.559 mml ), triethylamne (0.106 m,
0.763 mml ), and t-BuOH (2 nm) waslhg { 90 C under nitrogen atnosphere
17 hours. The m xture was concentrated] d ed with Et0OAc (20 m), and
washed with saturated K2CO3 sol ution { ut‘bﬂ58426PCT/U82009/048499 116
(10 m) EtO d oncentr t-d and
dried 0 ’?g}‘:f % a%a?‘gf a%cwﬁﬁ&g]{%%g et od Io\péxam gg rbgtgtu%lﬁ%ﬂ ?%bl e’wn

hi gh 'vacuum ours provi
sol i d. f5h92(3r4l¢etr§zgr|dtdinéqﬁﬁhdll¢ﬂnylaﬁlﬁin@nl\@ dES@)a=g¢$ 9«151%19 in hexanes
gradient) to provi 64.7 of the title conmpound as a solid (47.5%.
[00718] Step D Preparatlon of 2- (4E§Mnbk6§henyl)cyclopropananlne

Rs added. The nlxture was stirred for 3
gy which time a white solid precipitated
out of solution. The crude mo¢uge was concentrated and chased with EtOAc
(2 X 10 nmL). The residual fine id was dried under high vacuumto provide
39.2 ng of the title conpound asfa®vlid (99%. [00719] Step E: Preparation

di oxane (o 2846 ni . 1.938 mmol)

hours at ambi ent tenperature,

of methyl 7-(4-((2-(4-chlorophe cl opropyl)
car banoyl ) phenoxy) - 6- cyano- 3, 4-di - romene- 4- car boxyl ate: A m xture
of 4-(6- cyano-4-(nethoxycarbonyl)chr n | oxy) benzoic acid (Preparation

2) (0.041 g, 0.116 mml ), 1-(3-(dinethylamnofpsopyl)-3-ethyl-carbodiimde
hydroc e (0. I i azol djate
(0. 0192[h .128I%§%F?9 Bﬁﬁéﬁnﬂgﬂ%ﬁlof%% dﬁz dm"% 9%55§t§?r a% room
tenp f qtrlﬂhoﬁorh&hybamme"rfoxtllﬂ B 4ofctidhydro-maphthalopi2eylym)ey VS FESDan4$d. neM
hydrochl ori de (0.0261 g, 0.128 nmol) and triethylamne (0.0809 m, 0.580
nmol ) i'nH1, 2- di chl or oet hane (1 mM) was added to the activated acid m xture.
The mi xture was stirred at anbientg %ﬁﬂgﬁr wture for 1 hour. The crude
m xture was directly purified on si gel (EtOAc in hexanes gradient) to
provi de 50. b-GgameE74{déndphthatenebpieatbathogbpleenbRy )hifoimam-4-8at¥xyl{c@Qi20] St ep F:
Preparation of 7-(442-(4-chlorophenyl)cycl opropyl)carbanoyl)
phenoxy) - 6- cyano- 3, 4- di hydr o- 2H- cjir onene- 4- car boxyl i ¢ aci d: net hyl
7-(4-((2-(4- OH
chl orophenyl ) cycl opropyl ) car b | ) phenoxy) - 6- cyano- 3, 4- di hydr o- 2H chr onene
-4- carboxylate (50.7 ng, 0.10 ) was dissolved in THF (3 nl). A 1M
solution of LiOHH20 (0.202 m, ~¥ mmol ) was added and the m xture was
stirred for 17 hours at anbient epperature. HCL (4Min dioxane) (0.0756
m, 0.302 nmmvol) was added to the ure, The solution was stirred
addi ti onal 30 m nutes and concent @ esi due was purified on silica
: 0

gel (MeOH in dichloromethane with 1% acet | gradient) to provide 47 ng
of the title conpound as a solid (95% . MS(apci) mz 486.7 (MH. WO
2009/ 15@¢24PCT/ U@@}Q&%(@é&%@(ﬁﬁ%l& t@ﬁ@ﬂhb@ o?&xample 72, substituting naphthalen-2-

7- (4- (chr oman- 3- yl car banoy| ) phenoxy) - 6- cyanochr oman- 4- car boxylic acid o

[ 00721]aBtiep 1,128 dpkatahydm-naphtirelehy?tylamine. MS (ESI) = 464.9 (M + H).

7- (4- (chroman- 3-yl car banoyl ) phenoxy) - 6-

cyano- 3, 4- di hydr o- 2H chr onene- 4- car boxyl ate: A m xture of 4-(6-cyano-4-
(et hoxycar bonyl ) chr oman- 7- yl oxy) benzoi ¢ acid (Preparation 2) (0.0308 g,
0.0871 mml ), 1 -(3 -(dinethylam no)propyl)-3-ethyl-carbodiimde

hydr ochl ori de (0.01838 g, 0.0958 nmol ), 1-hydroxybenzotri azol e nonohydrate
(0.0146 g, 0.095 mMmol ), and 1, 2-dichloroethane (1 m) was stirred at

anbi ent tenperature for 20 mnutes. A m xture of chroman-3-an ne
hydrochlorlde (0 01780 g, 0.09589 nnDI) trlethylanlne (0 06075 n1 0.435

oy o ya Y Y B Y o,



6- Cyano-7-(4 -(6-nethoxy-1, 2,3 ,4-tetrahydronapht hal en-2-yl carb
anoyl ) phenoxy) chr oman- 4- carboxylic acid o Ow WO

2009/ 158426RO 1382609/ 048499 118 [00723] Step A  Pr epar acirars2ab/onsbhy|
7-(4- ((6-nmethoxy-1, 2, 3, 4-t et rahydr onapht hal en-

2-yl ) car banoyl ) phenoxy) - 6- cyano- 3, 4- di hydr o- 2H- chr onene- 4- car boxyl ate: A
m xture of 4- (6-cyano-4-(nmethoxycarb@dyl)-chroman-7-yl oxy)benzoic acid
(Preparation 2) (0.0297 g, 0.0841 ynmol ), 1 -(3 -(dinethylam no)propyl)-3
“ethyl-carbo diimde hydrochl ori deE¥X#mPE77 g 0.0925 mol ),

1-hy dr oxyh&R %0482 £3PNAMNEHRLS 1R A faghoy PRy BRI n)an- #a8bbx Aate

di chl oroethane (1 m ) was stirred at anbi ent tenperature for 20 m nutes.
m xt ure of chronan-6-nethoxy-1,?,3,4-tetrahydronaphthalen-2-anine
hydrochl ori de (0.0197 g, 0.0924 pl ), triethylamne (0.0585 m, 0.4203
nmol )), and 1, 2-di chl or oet hang m ) was added to the activated acid and
the m xture was stirred for ours at anbient tenperature. The crude

m xture was purified on silicg-gel (MOH in dichloromethane gradient) to
provide 29.5 ng of the title dongdund as a foany film (69%

[ 00724] St epB: Pr epar at i onof 6- c{ -(4-(6-me 11, 2, 3, 4-

t et rahydr onapht hal en- 2-yl car ba hého ) - man- 4- car boxyl i ¢ aci d:
7-(4-((6-

Met hoxy-1, 2, 3, 4-t et r ahydr onapht hal en®2-yl ) car banoyl ) phenoxy) - 6- cyano- 3, 4- di
hydr o- mene-#- car Qoxylsat e (. As, oy /ed

(3 m)zl%% soléu%?ﬁongt')f P 5 ATy 1y TS A
m Xt ur eregdcabarhiewibhkasxylohrbmbti-g4-a@atboaitatent t enp Ghico-4T(ehordy cdrbrsy was

guenched with_4M HC1 di oxane (43.2 iut, 0.173 mmol). The_crude m xture was
puri fi €drApansy i) Rparoic veWHPIeRaEitien 1) FOhBEn&he mnglh wesgldeted matharECH (1

di . ‘ oy . . %
IG\'/[Sa ( ;SC | %) %ﬁ’lo&fg&}%ﬁeﬁﬁﬁ%@f HatiNfidede it @gg%@ g9§§1,%éd‘fnﬂmﬁ)‘ AR HRON
6- Cyandd 7drog). ( refpdnt dhiadign fdr- Y0 neinbitgh,c 3u(dahivyd phphd hyaeyanc hamiven ¢ ¥8- awt OR0y| i ¢

i 725] P i Ex I i i
ﬁ;lpﬂt g arpl[@g&a_n?i}laﬁ :{@ggﬂtlzé?ﬁgrglmg \Evgre ad?igg agd ?ﬁ)’e’ rezlcjt?osnt {)vtaéj tstlir?gd at ambient
chroman: &- - , n | - 2-am pde 4n
e TR o T T
(apci) ohitzd with733%s 8thyMaddtate/nWan20 @O7 3% ARG REFA /B2 Q024 Ozl BidBPcth % -Exargple 55

6- Cyano- 7- (4- ( 2- (napht hal en- 1-yl ) et hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i
c acid (6-(3{(6@%6?;3%6@151 reayla%%aﬁaywepaxﬁ%gﬁﬂa@-%@,rb%%% f&%{l&d{;w mmol,
2-(naphgh%hga }- yl ) et hanam ne for

chr oman- 6- t%dxy-l,2,3,4-tetrahydronaphthalen-2-anine hydrochl oride in
Step A [D073610vi deSt@gl. H: Peepafatioheof iG-tidowehpb (hrdi-edomphériyvibptofdyinatiBGigyl) MS

O henoxy )b onan narteialie o acidst ny! caFlvay oy SHORGR A Ciiostisronbenboxyl |

¢ acid Igopylcarbarnoyl)phenoxy)chrornan-4-carb0xylate (80 mg, 0.15 mmol) was diluted with THF
(1 mL) followed by the addition of NaOH (757 uL, 0.76 mmol) and ethanol (500 uL). After

stirring for 2 hours, the reaction was diluted with ethyl acetate and 2N HCL. The layers were
separated and the organic layer was dried over MgSOQs,, filtered and concentrated to yield 6-
chloro-7-(4-(3-(4-chlorophenyl)propylcarbamoyl)phenoxy)chroman-4-carboxylic acid (76
mg, 0.15 mmol, 100 % yield).

[00757] Step C: Preparation of sodium  6-chloro-7-(4-(3-(4-chlorophenyl)

propylcarbamoyl)phenoxy)chroman-4-carboxylate: 6-chloro-7-(4-(3-(4-chlorophenyl)

propylcarbamoyl)phenoxy)chroman-4-carboxylic acid (76 mg, 0.15 mmol) was diluted with
THF (500 uL) followed by the addition of NaOMe (304 ul, 0.15 mmol). After stirring for 2

hours, the reaction was concentrated under reduced pressure to yield 6-chloro-7-(4-(3-(4-



[ 00727] Prepared according to Exanpl e 53, substituting 2-(naphthal en-2-

yl ) et hanam ne for chroman-6-net hoxy-1, 2, 3, 4-t etrahydr onapht hal en- 2- am ne
hydr ochl owpQeow1#88bep A to provide 8.4 ng of the title eoFmsaewd/0as9a thin
film(49%. Ms (apci) nmlz = 490.9 (MH). Exanpl e 57
7-(4-(4-tert-Butyl phenet hyl car banoyl ) phenoxy) - 6- cyanochr oman- 4- car boxyl i c
acid 0 WO 2009/ 158426PCT/ US2009/ 048339 120 [ 00728] Prepar ed according to
Exanpl e bstjtuting2-(4-tert- e et hana

ohr onar B RRH ytoz?,ylf%?&?p Ph@&ﬁg@ﬁﬁ%&ﬁﬁt% éwélc %%%»r%m B4 G n
Step A‘%&&&)‘?M%Eéﬁz”ﬁm@i%xr}@aﬁzﬁ)' e conpound as a thin film(77%. M
(apci) z = 499.1 (MH). anple’5

7-(4-(2-(Bi phenyl-4-yl)ethyl car banEyﬂrjnpleétSoxy) 6- cyanochr oman- 4- car boxyl i c
gf:l( gi pﬁena;§0¢1%q§ EEIH;&;Q Z—%i—loﬁ &Iog car g’r(r)lro%p genggv)Eﬁ(romaLeél CSa%bOXV ab[es tituting
chroman- 6- net hoxy- 1, 2, 3, 4-tet ra dr onapht hal en-2-am ne hydrochloride in
Step Ato provide 32.5 ng of \{hdltitle conmpound as a white solid (90%. M
(apci) mz = 519.1 (MH). fxa | e 9

[00758] Prepared according to the method of Example 77, substituting 3-
phenylpropan-1-amine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 466.1 (M-
Na+2H).
Example 79
Sodium 6-chloro-7-(4-(2-chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylate
O
ONa
o
Cl
O\@(H o
0
[00759] Prepared according to the method of Example 77, substituting 2-(2-

chlorophenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 486.1 (M-
Na+2H).
Example 80

Sodium 6-chloro-7-(4-(2,6-dichlorophenethylcarbamovyl)phenoxy)chroman-4-carboxvlate

O

ONa

O

Cl

e}
H Cl
e}
Cl



7- (4- (2-Bi phenyl-4-yl)ethyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl i c
acid o [00730] Step A: Preparation of ethyl

7- (4- ( 2- (WOophernss424- vl ) et hyl car banoyl ) phenoxy) - PCT/US2009/048499

6- chl or ochr oman- 4- car boxyl ate: To a sol ution of

4- (6-chl oro- 4- (et hoxycar bonyl ) chroman- 7- yl oxy) benzoic acid (Preparation 1)
(50 mg, 0.133 mmol ) in dichloronethang2(1l m) and a drop of DMF was added

oxal yl | ori de (2M i n_di chl oronethane) (72. mml ) at_ anbi ent
tenpera[iiﬂ?@ Gas é%Eﬂf%fhaGﬁor\%{@ 6%5‘8%%‘8 thog@ rﬁ f‘e %é@ﬁﬁ@% “at2-%mbi ent

terrper G]Sﬁéln 48 139
nmol ) Zér%m?rro iy ler%%gﬁl :s3f8r 99 |ut 5@%%%;% wer'e adg(é%} an%zﬁe@% xture
was shNaﬁéZ(Hl)for 1 hour at WO 2009/ 158426PCT/ U82009/ 048499 121 anbi ent
tenperature. The crude m xture was urifi%q on silica gel (MeOH in

di chl or omet hane gradient) to provitmBBleslyy of the title conpound as a
solid w@&émd@@l?l@&l‘ﬁ"{@ P, ‘$dlf?ﬁo%?ﬁ{e‘ﬁ&'hgﬁal‘?)famovl)phenoxv)chrornan-4-carboxvlate

7- (4- (2- (brphenyl-4-yl)ethyl car banoyl) phenoxy)- 6-

chl or ochr oman- 4- car boxyl i ¢ aci d: (&t hyl

7-(4-(2-(bi phenyl-4-yl)ethyl carbangyd ) phenoxy) - 6-

cyanochr oman- 4- car boxyl ate (62.%5_ng, 0.1124 mmol) was dissolved in THF (1
m ) and 1M solution of LiOH H2 224.8 iut, 0.2248 nmol) was added. The

m xture was stirred for 3 days &t ~anbi ent tenperature. The m xture was
guenched with 1M HCl1 sol ution (4 fut, 0.40Q mmol ). The crude m xture was
purified on silica gel (MeOH in | otonet hane with 1% acetic acid
gradient) to provide 48.8 ng of th t't%é@gund as a white solid (82%.
[00732] Step C. Preparation of sodium@-(4-( Ephenyl - 4-yl ) et hyl car banoyl )
phenox%) 6- chl or ochr oman- 4- car boxyl at e:

7- (4- (209BEheny Prapajed ech]dm [yantbyujnsﬂpgdogfl)lixample 77, substituting 2-(2,4-

6- chl or ggh 4 di I Y in
Veor i (rORRY DRGRRRNE o R sk TR RaE i e ot (B80T PR EFor0s

mol ) m;&zagded and the mxture was stirred for few m nutes. The crude

m xture was concentrated and chased with Et0Ac and di chl oronet hane to

prOV| de 44.6 mg of the title conpoﬂ*ﬂinhksé white solid (102% . MS (apci)

m z 528. uu 4 . ) , D A

6- chI or o- 7=t 4~ ,

7 - [00733] Pr epar ed according to

Exanpl e 59, substituting (R)-2-ph nyI propan- 1-am ne for

2- (Bi phenyl -4-yl )ethanam ne i sfep°™ to provide 78.1 ng of the title

conpound as a white solid (99 H NVR (400 MHz, DVMSO-D6) 6 8.42 (t, J =
5.9Hz, 1H), 7.79 - 7.76 (m 2H) 54(s, 1H), 7.32 - 7.23 (m 4H), 7.21 -
7.17 (m 1H), 6.92 - 6.88 (m 2H], ¥.50 (s, 1H), 4.23 -4.17 (m 1H), 4.12 -
4.07 (m 1H), 3.44 - 3.33 (m 2H); 20-31ﬁ(m 1H), 3.08 - 3.03 (m

1H), 2.23 -2.15 (m 1H), 1.79- 1. NLH) 21 (d, J = 7.0 Hz, 3H. WO
2009/ 158426PCT/ US2009/ 048499 122 Exanmple 61 JSodi um

6-chl oro-7-(4-((S)-2-phenyl propyl car banoyl ¥ ph&noxy) chr oman- 4- car boxyl ate o

[00762] Prepared according to the method of Example 77, substituting 2-(2-chloro-6-
fluorophenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 504.2 (M-
Na+2H).
Example 83
Sodium 6-chloro-7-(4-(3-hydroxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylate
o]
ONa
o)
of

O



0 [00734] Prepared according to Exanple 59, substituting

(S) - 2- phenyl propan-1-am ne for 2-(Bi phenyl-4-yl)ethanamne in step Ato
provi de ASO2ommsef26t he title conpound as a white solid PETAS20004MBAR (400
MHz, DMSO-D6) 6 8.42 (t, J = 5.9Hz, 1H), 7.79 - 7.76 (m 2H), 7.54 (s, 1H),
7.32 - 7.23 (m 4H), 7.21 - 7.17 (m 1H), 6.92 - 6.88 (m 2H), 6.50 (s,
1H), 4.23 -4.17 (m 1H), 4.12 - 4.07 (3% 1H), 3.44 - 333(m 2H), 3.20 -

i %? E?{]ﬂﬂﬂ 73001%31;&1? Oe%c%rgilg}gértb 2 23 h%ﬂﬂloSf (Exarnph) 77 %smﬁngg g-r&- H,
6- chl o) b I
g e AR e 0

substituti ngp Chl or o- 13- et hyl - phﬁxmnpljel&tm ne HCl salt for

2- ( Bi phe ; A

conpound = Ay Oy~ AR R S DIVE &4 J
5.9Hz, 1H), 7.78 - 7. 74 (m 2H)o 7. 54 (s 1H) 7.36 - 7. 33 (m 2H) 7.29 -
7.25 (m 2H), 6.92 - 6.88 ( 6.50 (s, 1H), 4.23 - 4.16 (m 1H), 4.13
- 4.06 (m 1H), 3.42 - 3.3 z?l)' 3.21 -3.16 (m 1H), 3.09 - 3.03 (m
1H), 2.22 - 2.15 (m 1H), % 1.70 (m 1H), 1.21 (d, J = 7.0 Hz, 3H. WD
2009/ 158426PCT/ US2009/ 048499 Exarrpl e 63 Sodi um

6- chl oro- 7- (4- ( 2- met hoxyphenet hyI%'ar banmoyl ) phenoxy) chr oman- 4- car boxyl ate |
Ove [00736] Prepared accordi ng q I e 59 substituting

2- Met hoxyphenet hyl am ne for n thanam ne in step Ato

pI’OVI de 38.8 ng of the t|tIe corrpoun as a e SO|Id (107% . Ms (apci)
mz = 482.0 (Mt2H Na). Exanple 64 Sofi um

6- chI o] 4 2-(trif| uoronethoxy)phene | c rbarm | ) phenoxy) chro -4-
car boxﬁ%%‘ ( ]; 9‘% Prspsing t 80%,]% EOC{ fe é ?Sﬁ sub tY)utmg el
subst | taﬁﬂlh@&gylsﬂl{ehg)ﬂ o) o) ?%Bf&?@@ﬁ)enyl)propan-l -amine. MS (ESI) =468.0 (M-Na+2H).

Example 85
Sodium 6-chloro-7-(4-(4-fluorophenethylcarbamoyl)phenoxy)chroman-4-carboxylate
O
ONa
(¢}
Cl
(¢}
O
N
O \/\@\
F
[00765] Prepared according to the method of Example 77, substituting 2-(4-

fluorophenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 470.1 (M-
Na+2H).
Example 86

Sodium 6-chloro-7-(4-(2-(naphthalen-1-yl)ethylcarbamoyl)phenoxy)chroman-4-carboxylate

O

ONa

O



phenet hyl am ne for 2-(Bi phenyl-4-yl)ethanam ne in step A to provide 46 ng
of the title conpound as a white solid (101%. MsS (apci) mz = 536.1

( Mt2H Na)woBr@sB4£2665 Sodi um PCT/US2009/048499

6- chl or o- 7- (4- ( 2- phenoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate 0
[ 00738] Prepared according to Exanple 59, substituting

2- phenoxyphenet hyl am ne for 2-(Bi pheny4-4-yl)ethananmine in step Ato

i de 48, 3 f the titl d whi t lid (1119 VB [
2 = GRT6ST i orbrreyed sawe Goot Bangbmte] ES0DS/ 048dDY BE Heanphichs
6- - =3 A - di ' 5 Qb C -4- b
o oL o (il L CXM BERAR e RIS SRRy - carbox
6- cyano-7-(4-(3', 4" -di met hyl bi phengdadple 87

yl car banoyl ) phenoxy) chr onan- 4- car bo ate: A mixture of 4-(6-cyano-4-
(et hox PREHEEENOs /& aber(BADGING AN 4K ST RY Icarbamgy AR XY G RIORIAN A CATROKVAHC

0. 1415 mol ), 1- (3-(dinethylam o) propyl)-3-ethyl -carbodiimde

hydrochl ori de (32.55 ng, 0.17 1, 1- hydroxybenzotriazol e nonohydrate

(26.01 ng, 0.170 mmol ), and %, 24dichloroethane (2 m) was stirred at

anbi ent tenperature for 30 mn s. To the m xture was added 3',4'-

di net hyl bi pheny1- 3-am ne hydrocC iide (39.69 ng, 0.170 mml) and
triethylamne (98.62 I A 0.707 and the m xture was stirred for 2 days
at anbient tenperature. The crud xtiir e _was urifi ed on silica gel (EtOAc
in hexanes gradient) to provide 36 oI e conmpound as a thin film
(489 . [00740] St epB: Prepar ati onof 6-cyano- 7-¢4-{3' , 4' - di net hyl bi pheny1- 3-

yl car bgupyd7) Phenmpyp L84 aRRtifs EAMHRAMNMhdE oAEK shp VBN YhbsBrEMA MY naffididn- 4" -
di et hyl bi pheny1-3 -yl c arb anoyl ) phenoxy)chroman-4-c arboxyl ate (36 ny,

0. 06759 -mneshynapre Wir Ss@rohéatoplrenybpropan-itamingidMBMESH) Tt VD h (W NetZH)- H20
(135.2 iut, 0.135 mol) was added._.The mxture was stirred for 17 hours at
anbi ent tenperature. The m xture V\Eyéalaﬁgr%hed with 4M HC1 di oxane (50.70
iut, 0. 208uM®blorol24-¢7 §ABmBIhsk RN WASIcRBENDY8shABx BhlofangetarbdBMt | N

di chl oronethane wth 1% acetic acid gradient) to provide 31 ng of the title
conpound as a thin film(90% . M fapci) mz = 519.1 (MtH). Exanple 67

7- (4- (Bi phenyl - 3-yl car banoyl ) plienpxy)a 6- cyanochr onan- 4- car boxylic acid

WD 2009/ 158426PCT/ US2009/ 048499 [00741] Step A: Preparation of mnethyl

7- (4- (bi phenyl- 3-yl car banoyl ) ph y,) - 6-

O -
H O

N

0
0O

[00768] Prepared according to the method of Example 77, substituting 2-(2,5-
dimethoxyphenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 512.0 (M-
Na+2H).
Example 89
Sodium 6-chloro-7-(4-(2.3-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylate
0
ONa
o
cl
o L
N
[00769] Prepared according to the method of Example 77, substituting 2-(2,3-

dimethoxyphenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 512.0 (M-
Na+2H).



cyanochr oman- 4- car boxyl ate: To a sol ution of

4- ( 6- cyano- 4- (et hoxycar bonyl ) chr oman- 7- yl oxy) benzoi ¢ acid (Preparation 2)
(50 ng, Owo4Bowmsei2y and a drop of DVF in dichl or onmet han@Ctarsndop/owssg9 added
oxalyl chloride (2Min dichloromethane) ( 84.91 iut, 0.170 mol) at anbi ent
tenperature. Gas evol ution was observed. The m xture was stirred for 1 hour
at anbi ent tenperature. Biphenyl-3-am3te (28.74 ng, 0.170 mmol) in

di chl oronethane (1 m) and triethylam ne (59.172 iut, 0.424 mol) were
added to the activated acid. The m3@MP¥ MWas stirred for 1 hour at anbient

t enper at ughqiu T (£ U8R ABA AR NBRORIN B El:QAgn an_hexanes
gradient) "To provide .6 Ny O Car 15 CO 789 .

[ 00742] St epB: Preparati onof 7-(4-(QTpl - 3-yl car banoyl ) phenoxy) - 6-
cyanochr oman- 4-carboxylic acid; Tp a solution of methyl 7-(4-(biphenyl-3-

yl car banoyl ) phenoxy) - 6- cyano¢hr ghaioNg- car boxyl ate (55.6 ng, 0.1102 mmol) in

THF (2 m) was added 1M sol ubi :E of LiOH H20 (220.4 I A 0.2204 mmol ). The

m xture was stirred for 1 hour anbi ent tenperature. The m xture was
guenched with 4M HCl di oxane (8% (lA, 0.331 mmol ). The crude m xture was
purified on silica gel (MOH ingdichl oromethane with 1% acetic acid
gradient) to provide 40.4 ng of t itle compQund as a thin film(75%. M

(apci) mz = 491.1 (M+H). eg
3 oman-4-car boxylic acid O
[ 00743] Prepared according to Exanple 67, substyYtuting bi phenyl -4-am nef or

bi phenyl -3-am ne to provide 41.3 ng of the titge conpound as a white solid
0, I =

(859 WBAAP) fhfurss $8%udhnd 1 He medh 3PRRUARRAZ BILHRRQD( 4R, 126

7- (4- (4methddt il MY hirfe fok GaADAERBHHH ¥ -16mkaN a8 (ERBN= 462 8T ylic

acid o Cl [%%%pared accg(;di ng #o %?gr@gl e 67, substi(t E?i ng (hx

4' - Chl d¥oiAtbheny1- 4- ani ne for biphenyl-3-anmine to provide 40.1 ng of the

title conpound as a white solid ( (%I' J\/?l(apci) mz = 522.8 (MH. Exanple

70 6-Cyano-7 -(4-(3 -(2-nmethyl pyri R -yl) phenyl carb

anoy| ) pheBedMhEN{ LB BrotophafdidNYdrb&medighend B-HEH RoeRINRAH- 406466118 t O

Exanpl e 67, substituting 3-(2-nmethylpyrimdin-4- yl)aniTine for

bi phenyl -3-am ne to provide 51.5 of the title conpound as a white solid

(90% . Ms (apci) mz = 507.3 oNgxampl e 71 6-C

hl oro-7-(4-(4'-chl oro-6-fl uorobilphenyl-3 -yl carb anoyl ) phenoxy) chr oman- 4-

carboxylic acid

Cl
O\©\(H Br
0
[00771] Prepared according to the method of Example 77, substituting 2-(2-
bromophenyl)ethanamine for 3-(4-chlorophenyl)propan-1-amine. MS (ESI) = 530.0 (M-
Na+2H).

Example 92

Sodium 7-(4-(2-(biphenyl-2-yl)ethylcarbamovl)phenoxy)-6-chlorochroman-4-carboxylate

0]

ONa

- C
o
H
C

0]



o0 [00746] Step A: Preparation of ethyl

7-(4-(3-brono-4-fl uorophenyl car banoyl )

phenoxy) -Wochtsrseehr oman- 4- car boxyl at e: 4- ( 6- Chl or o- 4- ( ePh@BC@0I0E8IYY ) chr ona
n-7- yl oxy)benzoic acid (Preparation 1) (0.214 g, 0.569 mmvl) was dissol ved
in 1, 2- WD 2009/ 158426PCT/ US2009/ 048499 127 di chl oroethane (2 m) and a
drop of DMF was added. To the m xturel3dgas added oxalyl chloride (2Min

di chl or ane 0.313 m, 0Q.626 was observed. The
m'xture[8ai752 stlrréﬁﬁpﬁorp C Y icarbAmox plagnoxy }6-

3- br ompftsro i HAh LN RS 1L 113, gs cﬂloﬁogz (9&19 ca%ﬂy%ﬂrs&a @,n]%ﬂ?bé&ow m,

1.138 nmol ) I n di chl or omet hane was added to e aC| ride
sol ut i awid (Hnepamtmur)e(zﬁasngt(] 33rle1dnfod))rwﬁ)s Gilntedi withndCVh & arlydellewed by ¢hanas
purifie

e t1 CN8RBoRIAlY A5 o5 i 100N Chaoy "0 P50 bran HBTH al dssac RO of
ethyl _Guiglhl OFp 26 wliftaded 2. L0bBHR; ueﬂfaﬁahﬂllaqwﬂmg 0 ¥he ARATRY DRAICTRIY)

Bed
chr oman- 4- car boxyl at e: mxtup eg:‘ eth r ono- 4-
fl uor optiehw mndnlamwyd aq;d@d raox yhe @adtdnowaﬁcstrrmdmn ambmt opekate 542 8oy,

0. 0998 . 4- ch enyl horonic acid ( 299

(31, 75 T, oLt WP 0ed: G15cR| S8 vt BRGIRSI S SSURTSTe b Tiael g0y 80765 my
0.0049 d&@@{&hexw@éser t60 b50k) o t@&éﬂﬁ@/ﬁeﬁ&legﬂ ) td N Jieyd al eﬂ’@ﬁ pyrges wit h
Argon for few mnutes and heated for 17 hours at 125°C. The Crude m xture

was purhrbmephannthsrldar‘tramogéphe(rﬁtc@% chivréubrxenes4-griddkglate) (268 mg,dvd&emsdol4 ng

of the 95&% %ﬁgpound as a foany solid (71%.
[ 00748] par at i onof 6- cyano-7-(4-(2', 3" -di net hyl bi phenyl- 3-

3é| Cﬁlr ba[myy?/-} gh(enq:;@é@ chr ggran- 4- capRoxyhicg amdgL A dihit ur e7_pf_ (Rtditlenyl-2-
chl oro- -
xylata hr dithpk 42-Catbighcaye2{ 41. 4

chI or o-yo)eth wiearbrmp gyt phyriox3-6 L ahdnrberombhn 4 henm

o (1 et el s ihaa it Gddbin 082 HBnTd i e ves
quenchege|w, tpher%%d'r'&%-w(a@fﬁﬁ;e@ thdl 10,0648 A0, NuRtQ: (21 m&ﬂﬁn{@lﬁﬂdﬁf‘d mm

purified on sil’ica in di chl oromethane with 1% acetic acid

gr adi en()7 mg, oG mmOBZW@e regmbinetl he atviial] dilgehpoh ndoxage 680hik e peiged avith8399) .
M5 (apcj) mz = .,552..1 . ample 7 :

6 cy anchieof s g Bt P AT GREPHIAAITRNI 5 A9 BiAsgrBruAb Y95 Bran- 4-
car boxydobFarCloflded amca @%f&é%?a@@@%a!ﬁﬁ@%@él@ Q9%th 1528 th9P {42t Sh&RNSs to

Preparati on of neth cyano-7 r ahydr onapht hal en- 2-
yl car ba7rﬂ%' Ethyh acetst @kaﬂlmymldcqhyjo&w @t @nphenyl 2- yl)ethylcarbarnoyl)phenoxy) 6-

4-(6-Cy - h d (P t 2
(10° o AR R e R B o e Rl YRGB I of F ovedt by ¢ ho- i £1 on
of oxal nbml]ﬂ ori dep IT: DCM&&MOI{ Qf071(74 (-gbitheA 32 WIBIhY A mby A R oR§)-EVF.

After stirring for 30 mnutes, , 3, 4-tetrahydro- napht hal en-2-ylam ne (8.3
ng, 0. Ghprestmbmamderarhiorpli¢ 6010203thﬂ’_1 7-6- (JZl(hhlﬂ‘@hyl -Iwybethattdddmopt)pleanosy -6+ i ng

f 2 h th t di t n
bnd ol OBOUP R ge e i By B Dxa mubsiy vl gBBke, figf RS demd S i 4o
met hyl & fd-ddlitiod oF, Ma®Etahydl) omapiiiyd ﬁﬂi’ &hanol (500 pL) After stirring for 2

yl ) car banoyl ) phenoxy) - 6- cyanochr oman- 4- car boxEII ate , 73%yield).

[ 00750]euEsp tHB: rRrasioa rveasidoltedfwigh @ttqalrﬂ@etate( and(Zi\I a3, Ih@ @tyrslamﬁ seraptiechariden- 2-

et r any By S iR S ARl HES0 ks p et Gl M S Bl e
(10 ng,2-0k &Kﬁc%ﬁhﬁ)yl‘)ﬁ&n@ﬁ)%—@lﬁoﬁ@chﬂbmﬂﬂa 06k iét acid %6 e d 0ay hiel,apdi tion

of NaOH (0.12 m, 0.12 mmol) and net hanol (10 pt). ter stlrrlngfor 1
hour , t’heidldact i on vvas diluted with ethyl acetate and 2N HCL. The | ayers

gﬁ;geﬁﬁﬁﬂ%@egoa%% § Or ?m Ctll I?yef 0 sungml E o ‘belr 9 l),e[hvllcarraengov%nd
yl)car %@Mv))mﬂﬁn&byﬂmﬁmﬁmamwvmmn 4-carboxylic acid (73(40(2n(mlp1{’ei;%xu el d).

M5 (ESI') = 469.0 (M + H).
yl)ethylcarbarnoyl)phenoxy) 6-chlorochroman-4-carboxylic acid (26 mg, 0.049 mmol) was

diluted with THF (500 uL) followed by the addition of NaOMe (98 uL, 0.049 mmol). After

stirring for 2 hours, the reaction was concentrated and placed under high vacuum for 12 hours



Exanple 73

7-(4-(5-Chl oro-2, 3-di hydr o- 1H i nden- 2-yl car banoyl ) phenoxy) - 6- cyanochr oman- 4
- car boxywpcoaxisss260 CI [ 00751] Prepared accordi ng to tRreTrseévom483p9 Exanpl e
72, substituting 5-chloro-2,3- dihydro-1Hinden-2-am ne for

1, 2, 3, 4- Tet r ahydr o- napht hal en-2-ylam ne. M5 (ESI) = 489.0 (M+ H). WO
2009/ 158426PCT/ US2009/ 048499 129 Exan@7e 74

7-(4- (4- Chl orophenyl car hanoyl ) phenpoxy) - 6- cyanochr oman- 4- car boxyli c acjd o
cl [od?9/231%?-5(8é?éﬁlpﬁewg%lﬁf‘ggﬁeﬂgﬁagw Bé"ydf@%!%fgg]lr‘}@m?‘?: -SRI dithg

4- chl Or(%‘ﬂ{%'()@)%frﬂﬁolls@‘V§yi%rd3-‘?1£ L AR QAR (1R po35 ¥l (BiThae VB (ESI) =
448.9 (M + H). Exanple 75

6- Cyano- 7- (4- (4- (trifluoronet hyl) phenypledBbanoyl ) phenoxy) chr oman- 4- car boxyl
020! 9 ot gLRRIS3Lfrspar ed ackording. LR, L0%) TEL00% O EXATRLE B

1, 2, 3, 4-Tetrahydr o- napht hal en-2-ypam ne. M5 (ESI) = 482.9 (M + H).

ONa
©)
Cl
©)
QL
N
©)
[00776] Prepared according to the method of Example 92, substituting phenylboronic

acid in Step B with cyclopropylboronic acid. MS (ESI) = 492.0 (M-Na+2H).
Example 94

Sodium 6-chloro-7-(4-(2-(4'-chlorobiphenyl-2-yl)ethylcarbamovl)phenoxy)chroman-4-

carboxylate

@)
ONa
©)
Cl
¢
©)
QL
N
e
[00777] Prepared according to the method of Example 92, substituting phenylboronic

acid in Step B with 4-chlorophenylboronic acid. MS (ESI) = 562.1 (M-Na+2H).
Example 95

Sodium 6-chloro-7-(4-(2-(3'-chlorobiphenyl-2-yl)ethylcarbamovl)phenoxy)chroman-4-

carboxylate
@]

ONa

Cl
. C
0]
H
Dyt

0]



Exanpl e 76

6- Cyano- 7- (4- ( napht hal en- 2-yl car banoyl ) phenoxy) chr oman- 4- carboxylic acid O
WO 2009/ WsB84B@AGTH26S2009/ 048499 130 Exanpl e 77 Sodi um PCT/US2009/048499

6- chl oro-7-(4-(3-(4-chl orophenyl) propyl car banoyl ) phenoxy) chr oman- 4- car boxy|
ate 0O 0 [00755] St epA: Prepar ati onof

et hyl 6-chl oro-7- (4- (3- (4-chl or ophenyl )38

nropyl car banoyl ) phenoxy) chr aman- 4- car boxyl at e: L .

4-(6- Sy J4-(et1ﬁ6we%ﬁ<ff8 P§ 1 HICIREROT OY ES3plset SPRstisting RhepyBaiosts on 1)
(67 ng, : [ i i PaM, ) e 1 ption of
oxal yl ag% lé?%t%}%@ivﬁtwﬁ%%ﬂhlgkzd@&?}g%%%a aO. 20(8#}%%}) %%E%E@? ?Mﬁ/g%a@%?t er
stirring for 10 m nutes, 3-(4-chl ocExsphpkeys6) pr opan- 1-am ne (33 ng, 0.20
mol ) andSddilhA 6(&8orbs,-(4(2BQ -bhietobipheh ¢l-adtetly Rataioel) plemoky ehronad -4t i r r ed
at anbient tenperature for 2 hour scarﬁ'%g:lgtgacti on was | oaded directly onto a
bi otage 25 cartridge and elutedon t o et hyl acetate/ hexanes to 75% et hyl
acet at e/ hexanes to yield ethyl &-chloro-7-

(4-(3-(4-chl orophenyl ) propyl caf ba@dg| ) phenoxy) chr oman- 4- car boxyl ate (80 ng,
0.15 mml, 85 %yield). [00564Step B: Preparation of

6-chl oro-7-(4-(3-(4-chl oroph ) pr opyl car banoyl )
phenoxy) chr oman- 4- car boxyl i c o) Ethyl 6- chfSsy 0- 7- (4- (3- (4-chl or ophenyl )
propyl car banoyl ) phenoxy) chr o - 4- car boxyl at 0 ng, 0.15 mmol) was
diluted with THF (1 nlL) foll owet; by the additifon@f NaCOH (757 iut, 0.76
nmol ) and et hanol (500 pt). Aftexr _stirNngfaoA 2 hours, the reaction was
diluted with ethyl acetate and 2N HCIl The | S were separated and the
organic | ayer was dried over My504, f@ltered~a#d concentrated to yield 6-

chl oro-7-(4-(3-(4-chl orophenyl ) pr.opyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
aci d (ﬁéﬂi&?&l 0. 15 RRRSFd abeg1og gﬁp @eo%i?tﬁ?‘%g@?%@?]gp”@u %@ggﬁseawb%onyodi um
6- chl or.Q: 7= (Gad B-lid:+ £ o = Na+

pr opyl cag}dblg(rrsgﬁ)ﬁﬁfe}ln%gﬂy}l)gg(ﬁ)?g%ﬁ%{ng;rc 161(.))(1\)/}'86(11;%1:)6_5(:6}12[ log\g-l\% (251-)'( 3- (4-chl orophe
nyl) propyl car banoyl ) phenoxy) chr onésemple®7boxylic acid (76 ng, 0.15 mmol)
was dilute ith THF ( i fgl owed b on of NaOMe (304 I|A,
0.15 nmol ) 22 = a &by, S 2 C 3 B B¥5¢ ed under
reduced pressure to yield 6-chloros@bexlate. (4. wp

2009/ 158426PCT/ US2009/ 048499 O

chl or ophenyl ) pr opyl car banoy
0.100 mmol, 66 %vyield). M

N

131
) chr oman- 4- car boxylic acid (50 ng,
500. 2 (M Na+2H).

[00780] Step A: Preparation of 2-(2-chloro-4-fluorophenyl)ethanamine: 2-(2-chloro-
4-fluorophenyl)acetamide (400 mg, 2.13 mmol) was diluted with THF (2 mL), placed under
nitrogen and cooled to 0°C. LAH (4264 uL, 4.26 mmol) was added dropwise and the

reaction was refluxed for 3 hours. The reaction was cooled to 0°C and quenched with 160 uL
of water, 160 uL of 15% NaOH, and 530 pL of water. After stirring for 30 minutes the
reaction was filtered and concentrated. The material was purified using a biotage 25 column
eluting  with 2%  NH;OH/10%  methanol/DCM  to  yield  2-(2-chloro-4-
fluorophenyl)ethanamine (60 mg, 0.346 mmol, 16.2 % yield).

[00781] Step B: Preparation of sodium 6-chloro-7-(4-(2-chloro-4-fluorophenethyl

carbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to the method of Example



Exanpl e 78 Sodi um

6- chl or o- 7- (4- ( 3- phenyl propyl car banoyl ) phenoxy) chr oman- 4- carboxylate 0 O
[ 00758] Prwpan@disaeeor di ng to the net hod of Exanple 77, ®0baiSzeausigo 3-
phenyl propan-1|-am ne for 3-(4-chlorophenyl)propan-1-amne. M5 (ESI) = 466.1
(MNa+2H). Exanpl e 79 Sodi um

6- chl oro- 7- (4- (2- chl or ophenet hyl car barayyl| )phenoxy)chroman 4-carboxylate 0

[ 00759] red .accQrdi t he d. of Exanple_ 7 i ng (2-
chl or op{fen%ﬂ%&uﬂ%aﬁﬁ@@ﬂ%&-ﬁﬁv@@@ﬁp ShHEAYRS %{)péﬁz’fh nyl&@%a@sfﬂ) =
486. 1 (Mg 2 (rATBLL. B Sedimym

6-chl oro-7-(4- ( -di chl orophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
VD 2009/ 158426PCT/ US2009/ 048499 Example 98

132 [00¢60] Prepared_according to.the mshh] of a pl e 77, substituting
2-(2, 6- n:-g_ Q5 ﬂg_o (£ too‘; OLQINS \pHenetny ICAKDA AOK M PRENQX1A)CNEPMA Dai ne.
VB (ESI) = 520.1 (I\/Na+2H). Exanp

6- chl oro-7- (4- (2, 4-di f | uor opherfgt hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
o [00761] Prepared accordi nmet hod of Exanple 77, substituting
2-(2, 4-

| é-Gaboxylatem

3
[00782] Step A: Preparation of 2-chloro-4-(trifluoromethyl)benzaldehyde: 2-Chloro-

4-(trifluoromethyl)benzonitrile (500 mg, 2.43 mmol) was diluted with toluene (3 mL), placed
under nitrogen and cooled to -78°C. DIBAL-H (4865 uL, 4.86 mmol) was added dropwise
and the reaction was stirred for 1 hour. The reaction was warmed to 0°C and acetic acid (2
mL) was added followed by 10 mL of water. After stirring for 2 hours, the reaction was
extracted twice with ethyl acetate, washed with Rochelle's salt, dried over MgSQ,, filtered
and concentrated. The material was purified using a biotage 25 cartridge running a gradient,
100%hexanes to 20%DCM/hexanes to yield 2-chloro-4-(trifluoromethyl)benzaldehyde (400
mg, 1.92 mmol, 78.8 % yield) as a clear oil.

[00783] Step B:  Preparation of (E)-2-chloro-1-(2-nitrovinyl)-4-(trifluoromethyl)

benzene: 2-chloro-4-(trifluoromethyl)benzaldehyde (400 mg, 1.92 mmol) was diluted with
nitromethane (727 ul, 13.4 mmol) followed by the addition of methylamine hydrochloride
(77.7 mg, 1.15 mmol) and sodium acetate (94.4 mg, 1.15 mmol). After stirring for 12 hours,
the reaction was loaded directly onto a biotage 25 cartridge and eluted with 5% ethyl
acctate/hexanes to 50% ecthyl acetate/hexanes to yield (E)-2-chloro-1-(2-nitrovinyl)-4-
(trifluoromethyl)benzene (160 mg, 0.636 mmol, 33.2 % yield).

[00784] Step C: Preparation of 2-(2-chloro-4-(trifluoromethyl)phenyl)ethanamine:

(E)-2-chloro-1-(2-nitrovinyl)-4-(trifluoromethyl)benzene (160 mg, 0.636 mmol) was diluted
with THF (1 mL), placed under nitrogen and cooled to 0°C. LAH (2544 uL, 2.54 mmol) was
added dropwise and the reaction was stirred for 5 hours warming to ambient temperature.

The reaction was cooled to 0°C and quenched with 100 uL of water, 100 uL of 15%NaOH



di f 1 uor ophenyl ) et hanam ne for 3-(4-chl orophenyl)propan-1-amne. M5 (ESI) =
488.1 (MNa+2H). Exanple 82 Sodi um

6- chl or o-wo(dey B84kl or o- 6- f | uor ophenet hyl car banoyl ) phenexy)usheoomesro9 -
carboxylate o [00762] Prepared according to the nethod of Exanple 77,
substituting 2-(2-chloro-6- fluorophenyl)ethanam ne for

3- (4-chl or ophenyl ) propan- 1-am ne. NS (46SI) = 504.2 (MNa+2H). Exanple 83
Sodi u

6- chl ora&dﬁqﬂwwmrdr PP REREE R cla PRMSHYY BRERG:AR MBS Pariv . tddedoxlicat e o

WO 20094438426 Rirk{ur520Q34 048824 133n§ 00 (eRlRE-RaT e‘t"o acgn%rad' g (-enibRL4ITEL hod
of Exanple 77, substituting 3-(2- am noethyl) phenol

3- (4- ck(trdhmmbmctwl))mempacthanmnméﬁo 1Y QEE nmel 468 % 3(1Mlea+2H) Exanpl e 84
Sodi um

6- chl orl897BY 4- ( 4-H5R1 MY x L eRasS g5l
OH WO?&%L&B%@%%%%&%QMQ%&& meca@ﬁ;mﬂe OfPr ?eanic@orw Maé tnae&wd 5'19

4- (2- am noet hyl )phenol tor 3-(4-chlorophenyl)propan-1- a Sl)
468. 0 (BwaNgpl@Hy7, Bubspuengs 2%ddhiom-4- (trlﬂuorornethyl)phenyl)ethanarmne for 3 (4-

E'Chl orc%iozaééngﬁpgolpggrp r}geneM}éy(%cs%r bgg})%/(menz%y)chrormn 4- carboxylate O

Example 99

Sodium 6-chloro-7-(4-(4-chloro-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-
carboxylate

O
ONa
O
Cl
O ~
[ :] H 0O
N
O \/\©\
Cl
[00786] Step A: Preparation of 4-chloro-2-methoxybenzaldehyde: 4-Chloro-2-

Fluorobenzaldehyde (300 mg, 1.89 mmol) was diluted with NaOMe (3784 uL, 1.89 mmol)
(solution in methanol), heated to 50°C and stirred for 3 hours. The reaction was concentrated
in half and loaded directly onto a biotage 25 cartridge eluting with 5% ethyl acetate/hexanes
to yield 4-chloro-2-methoxybenzaldehyde (250 mg, 1.47 mmol, 77.5 % yield).

[00787] Step B: Preparation of (E)-4-chloro-2-methoxy-1-(2-nitrovinyl)benzene: 4-

Chloro-2-methoxybenzaldehyde (250 mg, 1.47 mmol) was diluted with nitromethane (556
L, 10.3 mmol) followed by the addition of methylamine hydrochloride (59.4 mg, 0.879
mmol) and sodium acetate (72.1 mg, 0.879 mmol). After stirring for 12 hours, the reaction
was loaded directly onto a biotage 25 cartridge and cluted with 5% ethyl acetate/hexanes to
yield (E)-4-chloro-2-methoxy-1-(2-nitrovinyl)benzene (245 mg, 1.15 mmol, 78.3 % yield).
[00788] Step C: Preparation of 2-(4-chloro-2-methoxyphenyl)ethanamine: (E)-4-

chloro-2-methoxy-1-(2-nitrovinyl)benzene (245 mg, 1.15 mmol) was diluted with THF (1
mL), placed under nitrogen and cooled to 0°C. LAH (4588 uL, 4.59 mmol) was added
dropwise and the reaction was stirred for 5 hours warming to ambient temperature. The

reaction was cooled to 0°C and quenched with 174 uL of water, 174 uL of 15%NaOH and



[ 00765] Prepared according to the nethod of Exanple 77, substituting 2-(4-
fl uor ophenyl ) et hanam ne for 3-(4-chl orophenyl)propan-1-amne. M5 (ESI) =
470. 1 ( Ms62bl)9/158s0anpl e 86 Sodi um PCT/US2009/048499

6- chl oro- 7- (4- (2- (napht hal en- 1-yl ) et hyl car banoyl ) phenoxy) chr oman- 4- car boxy|
ate WO 2009/ 158426PCT/ US2009/ 048499 134 [ 00766] Prepared according to the
met hod of Exanple 77, substituting 2- Pﬂaphthalen- 1- yI)ethananine for

goéﬁufng 3r OIPC\/%@{' ) pg e?%gprm]g faor lrilour ethyl acetate an%iolglgé'OA; was ad&eq) The re tgoei‘l 81

6- chl orge Tk Avd 2 TilBRAN MR LENRer LA &b h;yluaaalz@rzﬁwramﬁaﬁamgﬁﬁmnﬁm% boxyl

ate [00767] Prepared according to the nethod of e 77,” substituting
2- (napht b&neno.882 yindt Aahdeyckl)f or 3- (4- chlorophenyl)propan 1-am ne. M5

6 ont 0889812 ( 5 kit

e C)ca£&%@%ﬁé&9€‘fcﬁfbrﬁéhc@"c&'r'bBQletfé ﬁ)h%a t Chfm{ %x&@nhahza oS d ut ng

2-(2 5-—di met hoxyphenyl ) et hanam ne for or ophenyl ) pr opan- 1- am ne.
(ESI) F75 Babﬂlt(ltmg%Zﬂbchldfaémpbtho&a)h&nyi)anlmnamlne for 3-(4-chlorophenyl)propan-1-

6- chl or 0-.7- (ﬂﬁ§é§ﬁyggygb?ﬁﬁﬁgpﬁgfthyIcarbanDyI)phenoxy)chronan-4-carboxy|at

e o amine.

Example 100

Sodium 6-chloro-7-(4-(2-chloro-4-methoxyphenethylcarbamovyl)phenoxy)chroman-4-
carboxylate

O
ONa
O
Cl
O
L
@) O/

[00790] Prepared according to Example 99, substituting 2-Chloro-4-
fluorobenzaldehyde for 4-chloro-2-fluorobenzaldehyde in Step A . MS (ESI) = 515.9 (M-

Na+2H).
Example 101

Sodium 6-chloro-7-(4-(4-fluoro-2-methoxyphenethylcarbamoylphenoxy)chroman-4-
carboxylate

O

ONa

[00791] Prepared according to Example 99, substituting  2,4-difluorobenzaldehyde
for 4-chloro-2-fluorobenzaldehyde in Step A. MS (ESI) = 500.1 (M-Na+2H).



[ 00769] Prepared according to the nethod of Exanple 77, substituting 2-(2, 3-
di met hoxyphenyl ) et hanam ne for 3-(4-chl orophenyl)propan-1-amne. M5 (ESI) =
512. 0 ( MW ®2bi)9/158480 2009/ 158426PCT/ US2009/ 048499 135 Exaaoplus2@0/083d9 um
7- (4- (5- brono- 2- net hoxyphenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4-
carboxylate O Br [00770] Prepared according to the nethod of Exanple 77,
substituting 2-(5-brono-2- nethoxyphenl ) et hanam ne for

- - - - +
%ogiidfufnhl or ophenyl ) propan- 1-am neEmmp(le %2 562.0 (MNa+2H). Exanple 91

7-(4-(2-bronophenet hyl car %Hﬂﬂﬁbf&ﬂﬁ)? U-0-58hGERENr oman- 4- car boxyl ate 0
[ 00771] Preparerﬁ(ﬁ&c)orn(ilét 0 el el e uting 2-(2-
br onophenyl ) et 3-(4-§N O 5 (ESI) =

530. 0 (MNa+2H). Exarrpl e 92 So iU
7-(4-(2-(bi phenyl-2-yl)et hylocar aPdy1 ) phenoxy) - 6- chl or ochr oman- 4- car boxyl at

Ty

[00792] Prepared according to  Example 99, substituting  2-Fluoro-4-
(trifluoromethyl)benzaldehyde for 4-chloro-2-fluorobenzaldehyde in Step A. MS (ESI) =
550.0 (M-Na+2H).

Example 103

Sodium 6-chloro-7-(4-(2.5-dichlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylate

CO,Na

O

Cl

o
H
[)\ _N
o
cl

[00793] Prepared according to the method of Example 72, substituting 2,5-
dichlorophenethyl amine for 1,2,3,4-tetrahydronaphthalen-2-amine. MS (apci) m/z = 520
(M+2H-Na).

Example 104

Sodium 6-chloro-7-(4-(5-chloro-2-fluorophenethylcarbamovyl)phenoxy)chroman-4-

carboxylate
CO,Na

O



WD 2009/ 158426PCT/ US2009/ 048499 136 [00772] Step A: Preparation of ethyl

7- (4- (2- bronophenet hyl car banoyl ) phenoxy) - 6-

chl or ochrwoapestssesboxyl at e: 4- ( 6- Chl or 0- 4- (et hoxycar bonpCraiseaamms499 yl oxy) b
enzoic acid (Preparation 1) (200 ng, 0.531 mmol) was diluted with DCM (3
m.) followed by the addition of oxalyl chloride in DCM (2M (292 1A, 0.584
nmol ) and DMF (1 drop). After stirringi3for 20 m nutes,

2-(2-b henyl ) et hanam ne (117 ny mrol ) .and DI EA 0 ; 1,17
mol ) v@ﬁ"o‘%dded Fipippre écqoéfésegltanthe\age@?f ©of @&aaipleaRga hstif 9%21 or 12

hour s. S¢l.0 g 5 t dgesmnd

el uted fé/l{\,iﬁ)t ?#hgg&h%]lhgﬁ]m%cgdtra? 27% %e%ltalﬁgg&rtb %ap%ﬁ %(Peéla %yh%%e'?\gige ﬁaiéﬁjgs t5()®y| eld
et hyl AME2H-X).

br onophenet hyl car banoyl ) phenoxy) - 6 chl ortl)ﬁ:hr oman- 4- car boxyl ate (268 ng,
0.480 mol, 90.3 %yield). Example 105

[00773] Sg&i L L
yl ) et hyl'car bamoyTl ) p y
7-(4-(2-(bi phenyl- 2- e
Worgehr oman- 4- car boxyl ate (29 ng, 0.052

iL acid (10 ng, 0.086 nmol ), Na2CC3 (21 ny,
0.20 nmmol ) and Pd(PPh3)4 (7.7 0. 0066 mmol) were conbined in a vial,
diluted with dioxane (800 tt), ¥y ged wi th Argon, sealed and heated to 110C
and stirred for 12 hours. The rea on was al,l owed to cool and | oaded
directly onto a biotage 25 cartrl uut n vmth 5% et hyl acet at e/ hexanes
to 70% et hyl acet ate/ hexanes to yi I dl et'hy

7- (4- (2- (bi phenyl-2-yl) et hyl car bamoyl9 pheno

chl orochr oman- 4- car box¥)l ate (29 0. 052 rrrml 79 %y| eI d). [00774] Step C
Pr epar d@ﬂ?%]of 7-Xten A2 g ; Sli91 IcEr (3 hepstyylcgbamoyl)-

gfll( Zr(() it ; E;{ L dxG 186 ar b%&h’llx% éethop%cag)onyl)chroman -7-yloxy)benzoic

chl or ockitdowandidsobasiddin F90 aﬂﬁof(caehlmme@ha%zomhﬁg vatopd ol Dveldavd EddlcHb 5(1 i)
foll owed by the addition_ of 261 jut, 0.26 mml) and ethanol (500 pt).
After s rrPralyt gihlaridgo (s, mlehe”SéeaE@qlbﬁN%a@d@ﬁq @ et Wutipnethyl0 delet ot e and

G L R o L e N

2-yl ) etiyt@Caniamyitrjnghe nimtye)m 6empér®m@a:ﬂfrcﬂ®atmws (IE&’ baitydr eagcodled 26017G,
0.049 mml, 94 %vyield [00775%St ep. D Preparation of sodium
7- (4- (2dEHH é;,la}yqro@.eyg %k BINC PP dipyd6> mmol) was added as a solution in 20 mL of

h o
f/)l )eg'? ﬁy%c@r%?ﬁoy@?%%%?y%%@%% Eee tﬁl f?gar%lg{%%’ﬁ@ aci db?lg\é/ ln(%;,c'o. 049
mrol ) Vigsthdirbsiltereh s dkh crbbdin-dob@Od iy \fzm ddal%&dumprtbﬂi;é eddd iatnign(70fmNadiZe (98

iut, 0.049 ), After stirring for 2 hours, the reaction was concentrated

and pl éﬁ@elﬁ‘é@wﬁm@ﬁr v AU HICH éﬁeepmg KsuFeaction e etshesrrd?) Us2 d0sF 348499

137 to

7-(4-( é%k’? %haé‘hbylelm B AT ey T e NGy B Ao B St A e oxy i ¢

acid ( Jaadncgashed O&Rientiadly, wiB thtey 56D )L aertionatuft leNf HEM twSS (0ESL) porti&iSo 2

(M Na+2H) npl e 93 Sodj um

6 chI ORI a(nai tw 00 onlo peieys phlins: nihesgBia By ey Betsdovehryrdmw SE‘élPB’oxyl at
6] r 0 a u _ ting

phenyl bsgli’:}%%l cﬁgeg?@ aﬁﬂ g%h%hﬂva\ngt LOO %J‘%Teopr o%ﬁ?’tgogrgﬁgc&gﬁf%kﬁw Fj% 492.0

(M Na+Zi‘rbhloﬁphfmﬂﬂgllcﬁvﬂba‘ﬁmjill)ph’enoxy)chroman 4 carboxylate.  The crude rnaterlal was

6-chl Ors?lirZi-ecg Lllﬁ gf gthyf gchelta% Ocpolo erhetnoyg'm 26?1;th Iu(l:rzgrabfca{rrﬁg Is)ol? se\?v(e)%( ygo(il%ctega n-4-

washing with 20% ethyl acetate in hexanes. The white solids were dried under high vacuum

mmol , 79 %yield), phenylborg

to give ecthyl  6-chloro-7-(4-(2,4-dichlorophenethyl-carbamoyl)phenoxy)chroman-4-
carboxylate (145 g, 80% yield). 'H NMR (400 MHz, CDCls)  7.68(d, J = 8.4 Hz, 2H), 7.40
(s, 1H), 7.36 (s, 1H), 7.20 (s, 2H), 6.96 (d, J = 8.6 Hz, 2H), 6.53 (s, 1H), 6.12 (t, J = 5.3 Hz,
1H), 4.21-4.29 (m, 4H), 3.67-3.75 (m, 3H), 3.05 (t, J = 6.7 Hz, 2H), 2.30-2.35 (m, 1H), 2.05-
2.14 (m, 1H), 1.31 (t, J = 7.0 Hz, 3H).



carboxylate O [00777]Prepared according to the nethod of Exanple 92,
substituting phenyl boronic acid in Step B with 4-chl orophenyl boroni c aci d.
M5 (ESI) wOo26®/1584M Na+2H) . Exanpl e 95 Sodi um PCT/US2009/048499

6-chl oro-7-(4-(2- (3" -chl orobi phenyl-2-yl)ethyl carb anoyl)phenoxy)chroman- 4-
carboxylate 0 WD 2009/ 158426PCT/ US2009/ 048499 138 [00778] Prepar ed
according to the nethod of Exanple 92)44substituting phenyl boronic acid in

R O SRR A A R A B MR s A e
6- chl orprdoAchfmidia ciibBlahl Phenyig-y1 ) et hyl cashanoy! ) Rngigey).Lhrogen- 4-
carboxyratre [ 00779 Prepared according to the t hod of Exanple 92,
subst i tdithlo@phdretylldaobamiyd) aphetbxiyicBtoapnBl-varbbixy2ate h(220ophel®y | bonahiwasaci d.

'e\s/'.s CHE? Ir 'ss?lveg.%'z %-.8%%{53 %ﬁ%?ﬁ%?gﬁhﬁr@ﬁﬁ %@?&%@P& Bite Addad EN MR (150

mL, 600 mmol) and the reaction was stirred at ambient temperature for 2 hours. The mixture

was concentrated to a solid residue, diluted with 1 L of water and 1 N HCI (700 mL, 700

mmol) was added. The resulting white solids were collected by filtration, washing with 2 L
of water. The white solids were dried under high vacuum to give 6-chloro-7-(4-(2,4-
dichlorophenethylcarbamoyl)-phenoxy)chroman-4-carboxylic acid (207 g, 99% yield). MS
(apci) m/z = 520 (M-H).

[00797] Step C: Preparation of sodium 6-chloro-7-(4-(2.4-

dichlorophenethylcarbamoyl)-phenoxy)chroman-4-carboxylate: 6-Chloro-7-(4-(2,4-

dichlorophenethylcarbamoyl)phenoxy)-chroman-4-carboxylic acid (4.50 g, 8.64 mmol) was
dissolved in 25 mL of MeOH and cooled to 0 °C. A 0.5 M solution of sodium methoxide in
methanol (17.3 mL, 8.64 mmol) was then added and the cooling bath removed. After stirring
at ambient temperature for 1 hour, the solution was concentrated to a residue. The residue
was mixed with 50 mL of hexanes and stirred for 1 hour. The resulting precipitates were
collected by filtration and dried under high vacuum to provide the title compound. The
hexane treatment was repeated and the resulting white powder was dried under high vacuum
at 65 °C to give sodium 6-chloro-7-(4-(2,4-dichlorophenethylcarbamoyl)-phenoxy)chroman-
4-carboxylate (4.7 g, 100% yield). MS (apci) m/z =518 (M+2H-Na).
Example 106

Enantiomer 2 of 6-chloro-7-(4-(2.4-dichlorophenethylcarbamoyl)-phenoxy)chroman-4-
carboxvlic acid and preparation of sodium salt

(ﬁ\ 0
w ONa ONa
o) o)
cl cl
© H o] © H Cl
N \/\Q N \/\Q
° Cl ° cl

[00798] Step A Separation _of  cnantiomers  of  6-chloro-7-(4-(2.4-
dichlorophenethylcarbamoyl)phenoxy)-chroman-4-carboxylic _acid: 6-Chloro-7-(4-(2,4-

dichlorophenethylcarbamoyl)phenoxy)-chroman-4-carboxylic acid (Example 105; 200 g) was



car boxyl at e F [00780] Step A: Preparation of

2- (2-chl oro-4-fl uorophenyl ) et hanam ne: 2-(2-chl oro-

4-f | uor ophienyeyEsesam de (400 ny, 2.13 nmol) was di |l ut e@CERUSROOPIB4OR L) ,

pl aced under nitrogen and cooled to OC. LAH (4264 iut, 4.26 mvl) was added
dropwi se and the reaction was refluxed for 3 hours. The reaction was cool ed
to OC and quenched with 160 iut of wardsr, 160 iut of 15% NaOH, and 530 i ut

of wate ter stirri f or utesth reaction was filtere

concent %%9@ d fﬁhs hﬁﬁ%? |m%<gi?pur. i Bgtege ﬁ@asar%PWP%g@az@pE@m&% @m&h ng
Wi th 2% $@ﬂ%é%ﬁ%L®%ﬁH(%1&ﬁﬁ %9( f5 cm) eluting with 35%

fl uoropheny 60 ng, 0.346 nmmol, 16.2 %yi el d} 8781 Step B:

Pr epar adthannUcﬁrb&odtaxmdeGatctﬂOolvav ﬁs1(1g 3(2Lcinjeotionsdard aldlrotv\pmt,*ﬁef HyD rnL/rnm

b h ch 4- P d th hod
e PSR SO e PR B LRSS, SRR 1Ly e 71 1o
2-(2- C"ﬂ 9[{19m47 U %@ﬁ %M%}M%%&E{Egﬁ%fﬂaﬁ%yf)q{heﬁoéﬁclﬁmn% Qpheylie ra@iﬁ%ﬁ‘(?(ig,

an ne. arrp e Sodi um
6- chl oriMy(em)( M&(ﬂpor)mn/a ~320i (M o1 Opetdlybiptieriel hyt edir thardy00, phedidky) chr om

an | at e 00782].Step A: Pr rati on of
2- chI or[ﬁﬁ%%)(ﬁ/rl f 13167 %M%@al Lo aml‘l)mer of 6-chloro-7-(4-(2.4-

4-(trif ) 1) was di ]
o o ey ot i, SOOI R vos Syt

iut, 4. CBﬂllmwphqnevbamaabmhawlﬁpfmnwﬁ)ehmmnt%earb@adltci and wapeakt 2y Bed o7 hour

Igen{efi?l N B Ria e a8 it MRS Ehyfa B0 ferbi e REESE( SUMPEE” ©Y
twice WitOHS Y mACH ﬁ‘lhf'od) 1) Washrdd Whgnﬁgﬁﬁ%isestlﬁea %J[ imbidhi ©ehpOMRIre N304,

filtered and concentrate The material was purif using a b| ot age 25
cartri dger anthennogntsated @di sotid, resiQ@AiEansdud waQﬁM\Mﬂeﬁ%m afdheyares dor

g-scgl g{@amltgtefrsl a{r{dg %%g"f%ﬁth rSzeBco %8{?33%}’9 ffra 13'1(1) Owggung Wltﬁ excesls he>7<§1'168s %I}” el d)
2- chl orehift foliflivids ¥eic 'ﬁﬁ@ié’ﬂﬁl Ip%b%lﬁhldeﬁ I3y qg 65 4@(}0{7’9 hovrs %2 ¢EWhd soRin il &it ed

wi th nitronethane (727 |A, nmol ) by the addition of
met hyl awikeé, Ey@ht@mﬂr drqdeecl(IG‘rb 7(4?@2 4- ﬂlcbfprnphﬂnythahdrbgwwbmhan@t}acmom 4 ny,

1.15 ter,stir r t i was | oaded directly
onto %f%? at%“c%gtéd/dgbef@ (Vféﬁ _Wgﬁﬁ]wr}acet at e/ hexanes to 50%
et hyl g9a8e) e/ hexanas; e ohidl geﬁa@tfo% @é@bl%&nll SRpMA L rR¥k Ny Iagdtisolated to
(trifluoromethyl)benzene (160 ng, 33.2 %yield). [00784] Step C

Pr epar groode Eharmo(rlzsrdmfo 6®hkbrcé{7r(|4f(l2;ﬂedlolmletdmbr)qmltméc@rb9re®ﬁmamxyéchroman-

bl ) S UG | FRENEY ) bV bdRany I F cqa A s BoRBaAto oc

LAH ( 234funhttin c3mp4ridhillo) radedicafdReadl OPNd $6didMdsalther Efaf{ohRR Wags $hdn' I ed
for 5 hours warm ng to anbient tenperature. The reaction was cooled to 0C

and quenefrieet o descrided inubtepf Bwatd (aprdondghtn/af52050&OH _The sodium salt of

Enantiomer 1 was found to be less active than the sodium salt of Enantiomer 2 when tested in

an assay described in Example A.
Example 107
6-Cyano-7-(4-(4'-methylbiphenyl-3-ylcarbamoyl)phenoxy)chroman-4-carboxylic acid
0
OH




WO 2009/ 158426PCT/ US2009/ 048499 140 and 300 iut water. After stirring for 1
hour, ethyl acetate and MgSO4 was added. The reaction m xture was filtered
and concewOraweds426 yi el d 2-(2-chl oro-4- (trifluoronet hplCraisesnglodsaphanan ne
(60 nmg, 0.268 mml, 42.2 %yield). [00785] Step D:. Preparation of Sodium
6-chl oro-7-(4-(2-chloro-4-(trifluoronethyl)

phenet hyl car banoyl ) phenoxy) chr oman- 4- i@ boxyl at e: Prepared according to the

met hod anpl e, 77, subsfi tutl ng .
2-(2- ct{%&ﬁx4 (t riten uohoneRarations Amethylbiphenyl-3-

chl or opfignyin 3ly) b MEn- 4'\é§rt(o'§ a)e 1n%5v4al¥wér%l\i%é@ﬁ)et gﬁé/ gBlrd% R8.(odi um

6- chl oro-7- 0- Z2-NE enet hyl car ba ) phenox oman- 4-
car boxylbdxi@enﬂ@lrba@@ﬁlﬁﬂﬁhﬁtﬁ@rémaﬁﬂeqmbc&dyim ﬁ’freparatlon 3) (56 mg, O 1010

ol ) ESORT PSR SROLB 701Gt el NG (0 2gF TN 1O RAnol ) ,
heat ed bacr0( Al add wa{&qo f91)3 YR turd Us HEARLI NN oGP REABL AL N

hal f and d directl ontoablotage 25 caftridge eluting wth 5%ethy|

acet at ermeka(tephemylghoe}bldn@pdtﬂdunn(OZ(ﬁrﬁﬁtﬁlmggl‘ﬂe@%ahni&ﬁyms @a&a anyl the. vial mol ,
0

(7;) > 4A:: gl €d._ &8? %}85; %_v% sszﬁTeglr.ag@ﬁ@% Zlé)ﬁlés Ahe crude mixture was purified

Chl or o-gr d1Rdd 5% Xﬁjé% g@z?(ﬁ&ltmb pr&vfﬂlz 3@“%% PR tflid WhERu b foamy

ni t r onet hane 10. 3 | owed b he addition of met hyI am ne
hydr ochobd K@6).59. 4 ng, 0.879 rrrml) and sodium acetate (72.1 ng, 0.879
O .

nmol ) . éAé@r stir |ngf0|i) 12 hours
bi ot ag artri Bro Degnaration.,, A
(E)-4- Cdﬁlegémalraﬁhmxaérﬁox@ﬁc nacrla ovmnxhlkaﬁv@2@1%&%4571(&(4’1mé§aymm{enym %

yield). " T00788]Step C. Préeparation of
2-(4- lecﬂrlmrﬂeyihﬁlhwmﬁerth@HMammcaﬁmxyE)e- @3 mg, 0.063 mmol), IM solution of

onLorS GG 5L LAY RSTERPS LR0F MRl B PRl RuBbb o

4. 59 mMBhhcrRse. aﬂﬁbeﬁlﬂu@%s%eﬁdlﬁd%& Aaanti d?di‘xa\ﬁ@%”ﬁ% ],’LLe@ lﬁ@frmi_blﬁol?ﬁes
warmng to ambient tenperature. The reaction was cooled to 0C and quenched

wi t h 17tudeumixgfirewatse pyrifigd) on u;uhqaf gel FMADH im achlag@methane with 1% acetic acid

2009/ 158426PCT/ US200 4849 522 jut water 1 hour,
cthyl  AEDRIE LT N R R TR T EHAM Y (Y R
concentypaty e@mq yyield 2- (4 chI or o- 2- net hoxyphenyl ) et hanam ne (160 ng, 0.862
mmol, 75.1 %yield). [00789]Step D Preparation of sodium

6- chl or o- 7- (4- (4-chl oro- 2- net hoxyﬁhﬁ@nmlhj!%

car banoyl g

di ng to thce net hod

Of Exan'p| Il ( H G )] > -V, dl . 1) ‘ﬂ_. _'_ .!Ia! - 1. _____ d df or
3-(4-chl orophenyl )propan 1- anm ne. I\/B (ESI) 515 9 (MNa+2H)
OH
0]
CN
0]
L
N
rC
[00803] Prepared according to Example 107, substituting m-tolylboronic acid for p-

tolylboronic acid to provide 26.9 mg of the title compound as a white solid (82%). MS (apci)
m/z = 505.1 (M+H).



Exanpl e 100 Sodi um

6-chl oro-7- (4-(2-chl or o- 4- met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl awe 2009/1584260r obenzal dehyde for 4-chl oro- 2-f| uor ebensaddelssde i n
Step A. M5 (ESI) = 515.9 (MNa+2H). Exanple 101 Sodi um

6-chl oro-7-(4-(4-fl uoro-2-nmet hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-
carboxylate O F [00791] Prepared accordji ng to Exanple 99,
substituting2, 4-di fl uorobenzal dehyde faor _4-chl oro-2-fl uorobenzal dehyde in
Step A. M5 (ESI) = 500.1 (M Na+2HEXample 09/ 158426PCT/ US2009/ 048499 142
Exanpl e d.04,x0dium & 8 ahAbipnki1 (2

ktrifluoro yI) phenet hyl car banoy

[ 00792] Pr epar edaccor di ngt oExanpl €99, substi tuti ng2- Fl uor o- 4-
(trifluoronethyl)benzal dehyd A chl oro- 2-f1 uor obenzal dehyde in Step A
M5 (ESI) = 550.0 (M Na+2H). ajgpl e 103

O

[00804] Step A: Preparation of methyl 6-cyano-7-(4-(2°,3'-dimethylbiphenyl-3-

ylcarbamoyl)phenoxy)chroman-4-carboxylate: In a vial were placed methyl 6-cyano-7-(4-(3-

iodophenylcarbamoyl)phenoxy)chroman-4-carboxylate (Preparation 3) (56 mg, 0.101 mmol),
2,3-dimethylphenylboronic acid (19.70 mg, 0.131 mmol), Na,COs (32.12 mg, 0.303 mmol),
toluene (1 ml), and water (0.1 ml). The mixture was degassed with Argon for few minutes.
Tetrakis(triphenylphosphine)palladium(0) (5.836 mg, 0.0050 mmol) was added and the vial
was sealed. The mixture was stirred for 17 hours at 100 °C. The crude mixture was purified
on silica gel (EtOAc in hexanes gradient) to provide 34.4 mg of the title compound as a thin
film (64%).

[00805] Step B: Preparation of 6-cyano-7-(4-(2’,3'-dimethylbiphenyl-3-

ylcarbamoyl)phenoxy)chroman-4-carboxylic acid: A mixture of methyl 7-(4-(2°,3-

dimethylbiphenyl-4-ylcarbamoyl)phenoxy)-6-cyanochroman-4-carboxylate (34.4 mg, 0.0645
mmol), 1M solution of LiOH-H,O (129.7 uL, 0.129 mmol), and THF (1.5 ml) was stirred for
17 hours at ambient temperature. The mixture was quenched with 1M HCI (193.8 uL, 0.194
mmol). The crude mixture was purified on silica gel (MeOH in dichloromethane with 1%
acetic acid gradient) to provide 25.2 mg of the title compound as a white solid (75%). MS
(apci) m/z =519.1 (M+H).

Example 110

Sodium 7-(4-(2-(benzo[d][ 1.3]dioxol-5-yl)ethylcarbamoy)phenoxv)-6-chlorochroman-4-

carboxylate
COzNa

e



Sodi um

6-chl oro-7-(4-(2, 5-di chl orophenet hyl car banoyl ) phenoxy) chr onan- 4- car boxyl at e
CO2Na CI vD 2p@0E8Rp Pr epar ed according to the nethod of EBxargsk@9/N28499
substituting 2,5- dichlorophenethyl am ne for

1, 2, 3, 4-t et rahydronapht hal en-2-am ne. M5 (apci) mz = 520 (M+2H Na).

Exanpl e 104 Sodi um
6- chl orB-g- 4- (5-chl oro- 2- quorohenet yl car bano I)p e
car boxylP% ‘T M ¢ ST/ LL2H

d ‘ A 2
?fﬁgi O'%%geﬁﬁ}% y1§&ac_§%h%§gﬁ-6@ﬁm&ﬁo%%? gsdépﬁx%ap't_% 't Eg % éﬂzetj??;]l 3]d10x01 5- i)

mEtKaMBiﬁfﬂeMé)Z 9 hxa0p9e nibdd) SoBDMIM0.1 M) was treated sequentially w1th 4- (6-
o eny o gy (a2 52 Lo opnenet L cocbamy ) preney) S o= e o
6 Chl Ol ZIT)( 4. gﬁdﬁnéﬁﬁﬂgﬁlﬁf R@?D%-&}ﬂ&fe%fb%ﬂiﬂi/d%) ‘hydrochloride (30.5 mg, 0.159

phenoxy) chroman- 4- car oxy

4- (6- Chhmnb ,4n(l dtInalggai-erbehiahaada (542 wigoRyWBHE mzools abembienasngpesswotved i n
700 nL o | or opet hane containin 8 rops of DME apd cooled to 5 C.

Oxal yl 4% olf B%ure,stileﬁﬁac 198 BV apngipfic 855 adicq B S5, i bt

di chl orppmthangy.db Xew)3F heedf IHeQéHe@% RERlNe tiNe cbRBGEALB s LRIl At Ur e
bet vveeng%8 ang 11 C A)t ere%ssl?la?rl ﬁg at anb 0|i5ent et e?rﬁeraclt u?e fd(;(;zﬁ 20 hours, the
sol ut i onmph93Sd6lyeddx es ® wBitandid®, 4- di chl or ophenet hyl anmine (55 nmL, 365
RO Y e Rl AR Bl B 8 AP i

ot oTpcratrul

thi ck, &%ﬁ&mm}%ﬁ%@hﬁﬁrﬂcmvﬁ@dew i sppfPPYh. (@I(Bxben%[d}ﬁ i]&%xm-s 402

mvol ) dropw se over 20 m nutes Keeping the réaction tenperature bel ow 10 C.
Af t er 3'1}®ﬁqd®rlaﬁrnwhphmxybérqhmra¢hloman{4herboaata1te S mimg;, up 824asmndil} wwed with

2 L of | | th th 500, nL

of 1N rsiVef i b SR SRR BRE R S ER e kol w Bltt b Gher Brisaebfidg Phe.
The or ganbaok angsl) \é@§m9feh€f$nﬂ>\é§&u1€” W@Ur%%&@ Glhé‘ PRat b %@ dllﬁﬂehtvﬁﬂﬁ&hﬁ‘l”d
concentrated to give 178 g of crude ethyl 6-chloro-7-(4-(2

di chl orwpﬂa@neﬁllttwlaad a0 )nrmanhvcwmrmmd ﬁﬂaﬂbmlanmol)Thled partitlened

mat er i was slurried in h t acet |l ed to gnbient te ure
ond t heeLda el g Blash duntig i fan. 59 ctinyie b ares MTRRhes.
The Whigh@iusPlsi@ie WaIt&rcdl tefbchtnbded, dHI0BriVAGHEM high KWaéBuRtldYprovide the title

6- chl or o- 7- (4- (2, 4- di chl or ophenet hyl - car banoyl ) phenoxy) chr onan- 4-

car boxydoatpeud 48 mg, B4 pimel.dP.2 JoHy iRy 49didvHz, CDC13) 6 7. 68( d, J =8.4
ng) Zm[ggg({sio (s, StlH) 15 (3?, statlnH) ' S d .
( m 3?Dvl)ealx@c@rlﬁémovhbﬁe%x%mhl&whro&aﬁ-q c%r%vfa'ﬁé 17"@4»—(22(bQ1510[é-)][11§]d(16ﬁ01—1|'|)

5-ylethylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylic acid (60 mg, 0.12 mmol), 0.1

molar in 4:1 tetrahydrofuran-methanol, was treated with sodium methanolate (242 ul, 0.12
mmol) at ambient temperature. After 15 minutes, the solvent was removed in vacuo. The
resulting solid was taken up in ethyl acetate and concentrated in vacuo. The solid was then
taken up in 4:1 dichloromethane-hexanes and concentrated in vacuo and dried under high
vacuum to provide sodium 7-(4-(2-(benzo[d][1,3]dioxol-5-yl)ethylcarbamoyl)phenoxy)-6-
chlorochroman-4-carboxylate (63 mg, 0.12 mmol, 101 % yield) as a solid. MS (apci) m/z =
495.9 (M+2H-Na).



WO 2009/ 158426PCT/ US2009/ 048499 144 [00796] Step B: Preparati on of

6-chl oro-7-(4-(2, 4-di chl or ophenet hyl car banoyl )

phenoxy) -wbnomerss4t6car boxyl i ¢ acid: Ethyl 6-chl oro-7-(4PCZ/U$2009/048499

di chl or ophenet hyl car banoyl ) phenoxy) - chr oman- 4- car boxyl ate (220 g, 401
mmol) was dissolved in 1.8 L of a 2:1 mxture of THF. EtOH To the sol ution
was added 4 N NaCOH (150 nL, 600 mmol )149nd the reaction was stirred at

anbi ent tenperature for 2 hours. The mi xture was concentrated to a solid
residue, diluted with 1 L of wat e.EX&HHﬂiIﬁ HC1 (700 mi, 700 mmol) was

added.2 F&giu"n?é-‘éhfoir@-g- 1 8- dARMI AP HYWRE G- SODhRANE My phEdS QhroAR AL NI

with wat er . € Ite solli ried under hrgh vacuum1to give
6-chl oro-7-(4-(2, 4- m

di chl or ophenet hyl car banoyl) fph ggﬁlﬁlachr oman- 4-carboxylic acid (207 g, 99%
yield). M5 (apci) mz = 5200 :

[ 00797] St epC:. Prepar ati onof sod -chloro-7-(4-(2, 4-

di chl or ophenet hyl car banoyl) - p ¥) chroman- 4- car boxyl ate :

6- Chl oro-7-(4-(2, 4-

di chl or ophenet hyl car banoyl )pheﬁ)o chr oman boxyl ic acid (4.50 g, 8.64
mmol ) was dissolved in 25 nL of anH o&o‘ to 0 C A0.5 Msolution of
sodi um et hoxi de in methanol (17.37nL][ 8.64 Mol ) was then added and the
cooling bath renoved. After stirring & anbient tenperature for 1 hour, the

sol uti gﬁoy@i CP”%‘%gér%e bR RidieSbAUGny1 8- hBR-IUE- VS dVaRD Mk fe 29, ML of
hexanes and 'stirred for 5 ted
by fil tylghdteylcabaneylistdnondeiromiagh-dsgisaxyiae:0 pr ovi@ehldie-dtietHoryeapaaund.
The hexane treatnment was repeated and the resulting white powder was dried
under HhgMaEévinyenegic @cidd Pasnaeationdi) (s mg, 0.133 mmol), suspended in 1.3 ml of

6-chl or 9-,7- (4- 4-dj 0 .pa - 2 - yl ate
(a7 o Safitishend Vafakehap IeREhibl e ARR PN n RIS RN D AR AR Y
2 of 6-sltahiride((2682md; 0l ¢h nohelp e reliIyN -G byt dp anphaminey (3ehr arreant &b
carboxylic _acid and preparation of sodiumsalt CIC

[ 00798]™mepA; sehdimathdemppropyhtI-ethelcabpdignide hydrophlogide 2(34.5 mg, 0.159

g::fgl gfr%ﬁ}P@?%&#}'%%_ﬁ{o%?%ﬂa%&%ﬂ%@e @*.1(201%@{‘0.63%%{?1981)/ bi Smbient temperature.

di chl orsfadrertehbiyk Cthe hammiph ) pdveapprivi -difetthyred a biléar gedxpluntm aed diufddxaitplee 105;
200 g) was WD 2009/ 158426PCT/ US2009/ 048499 145 di ssol ved in ethanol (21
mg/ L) .2radent @ erto 107 mef qtled sretag-Rexanas dp dreide theditleromneupd (oireg dgtHphy
enpl oyi IOR@IF-: . Jutm (3 x 15 cnm) eluting with 35%

et hanolﬁ%gggg# io%gaaq#ﬁl%o%ﬁdar, using 3 nL injections and a flow rate of
140 ni/[00810] Col | estepsad and Cf rRaeparahsccontii@iontagnde ako, Btgrd aehOvabrodfide

vol ati |l es provi ded Enantioner 2 of . .

6- chl orf-me (009 of ths Wtk enropmvaA st Ay MR ARF DB RehSX Y NHREBN- 4- car boxyl i ¢
acid (100 g, 50%vyield). M5 (apci M@fp =1p20 (MH). Optical rotation:

[a] 25D = -14 (c = 1.00, MeOH). [O é?ep B: Preparation of sodiumsalt of
Enant i onegodRumf6-ehieol B 2Z¢p-thiflRidhethylcarbamoyl)phenoxy)chroman-4-carboxylate

di chl or ophenet hyl car banoyl) - phenoxy) chr oman- 4- car boxyl at e: 6- Chl oro-7- (4-( 2,
4- di chl or ophenet hyl car baroyy -Cé?'?é'%oxy) chr oman- 4- carboxylic acid (peak 2,
32.4 g, 57.9 mol) was di ssolxed in 300 nL of MeOH, cooled to 0 C and

sodi um nmet hoxi de (0.50 Min H (116 nL, 58 nmol) was added. The m xture
was stirred at anbient tenpe ¢ for 1 hour and concentrated to a solid
resi due. The residue was stirge ith 800 nL of hexanes for 20 m nutes and
the solids were collected by fi ati @n, washing with excess hexanes. The
white solid was dried under higt -2 C for 3 hours to give
the sodium salt of peak 2, Enantiomgy 2 of S

6- chl oro-7- (4- (2, 4-di chl orophenet hyl car banoyl) - phenoxy) chr oman4- car boxyl at e
(31. 4 J008dds yi elFgyparsgsaqeapting tasarepls 330, pardaging ) -3 dopgbppminanipyihé
EE;L?: Oeﬁ@ﬁé’arfé‘%dfif?ﬁdé’%ﬁfdcﬁi%ﬁdé Mo &P AAwiReR -1y RfofciBhARED Lo RSN B8

6- chl ortate/eopdpotid 47 dinghD a4 airnen O 9y lyied Yonmyo L)dp MS py ) Gl GITeIZ So@MHREXY | | C
acid. Chiral purity (ee) >98% as neasured with a CH RALPAKO QD- AX colum in
conpari@@n to racemic material). The sodiumsalt of Enantioner 1 was then
prepared as described in Step B. M5 (apci, neg) mz 520 (M H. _The sodium
salt of Enantioner 1 was found to be less active than the sodiumsalt of
Enanti omer 2 when tested in an assay described in Exanple A

Exanpl e 107

6- Cyano- 7- (4- (4' - met hyl bi pheny1- 3-yl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid O




WO 2009/ 158426PCT/ US2009/ 048499 146 [00801] Step A: Preparation of nethyl
6- cyano- 7- (4-(4' - et hyl bi phenyl- 3-

yl car banoyD)2péversssey) chr oman- 4- car boxyl ate: In a vial wereTalSamoa4s¥ee hyl

6- cyano- 7- (4- (3- i odophenyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
(Preparation 3) (56 ng, 0.1010 nmol), p-tolylboronic acid (17.855 nyg,

0. 1313 mmol ), Na2CO3 (32.121 ng, 0.3030 mmol ), toluene (1 nm), and water
(0.1 nl). The m xture was degassed with Argon for few m nutes.

Tet r aki s(tri phenyl phosphi ne) pal | adi*#Rm§ 115, 836 g, 0.005 nmol) was added
and the viglqiwas-sfaloetl4-F1es-Bislophén i) Sthilch®dmdin diBo & ERbnag-410ur s.  The
crude nmixture was purifired on siitgg otk ELUAC Th hexanes gradient) to
provide 33.1 ng of the title C OB Foany solid (63% . [00802] Step B:
Preparati on of 6-cyano-7-(4f(4]-nethyl bi phenyl-3-yl car banoyl)

phenoxy) chr oman- 4- car boxyl i §d: A m xture of nethyl

7-(4- (4" - met hyl bi phenyl-4-

yl car banoyl ) phenoxy) - 6- cyanochf ondn- 4- car boxyl ate (33 ng, 0.063 nmol), 1M
sol ution of LiOH H20 (127.3 IA?\@Z; mol ), and THF (1.5 m) was stirred

for 17 hours at anbi ent tenperat e.m e was quenched with 4M HCl
di oxane (47.73 iut, 0.190 mmol ). Thel crude uf'e was purified on silica
gel (Me OH in dichloromethane with 1% acetic acid gradient) to provide 29.8
mg of t[ResK2|t| e chepound @scraratdont eof olcitd/l ( 98 UhlordVd-(4- &P Lhivk@henddho)l

(MtH) . .

noyliabeng axylate, FHeRAShAERELDS éh Espapleal ldastixyl i ¢
acid O : T 1L 5 : - Prepa ascer di ng
o Exar & BB Sty g S mesunamilt, IR PECHER, TR G T
pr ovi dehRGoghangltiod )cthumaiirtd Bydroctiodd tea pravidd iteetido lcothpo@rRP447 Mg, 8pki ) M z
= 505.1 ( P{HH). WO 2009/ 158426PCT/ US2009/ 048499 147 Exanpl e 109
6- OyandZdeld) g4 ®lid3: _ §i net hyl bi pheny1- 3- yl car banoyl ) phenoxy) chr oman- 4- car box
ylic agj [00 . '
5. Cyang{pgg‘%l- (2 ?%éﬂs??ﬁa&d@l g(?lg’q’ieﬁ%% %?oé%ﬁuﬂgeémiample 110, Steps B and C, to
yl car bgmoyily pleaittexgonglonodédyt dhec H0UXyikblah es a kolida M$ &pcwana pl5d & Sd MreXHhy |
6- cyan%-g-(4- (3- i odophenyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
(Prepar ®i on 3) (56 ng, 0.101 mmol), 2, 3-dinethyl phenyl boronic acid (19.70
ng, 0.131 mmol), Na2CO33 (32.12 ny, Xgnﬁﬂglmml), toluene (1 m), and water
(0.1 nl). The m xture was degasseégvvlt Argon for few m nutes.
Tet r aki s( Sodiphemyhlproediii rethpayphedethpicbahbyBAGEnogy)cBofdhet-carbdyylatas added
and the vial was sealed. The mxtupe was stirred for 17 hours at 100 C. The
crude mxture was purified onfsiYica gel (EtOAc in hexanes gradient) to
provide 34.4 ng of the title @gapund as a thin film (64%.
[ 00805] St epB: Prepar ati onof 6- cy4d 7-(4-(2', 3 -dinethyl bi phenyl- 3-
yl car banmoyl ) phenoxy) chroman- 4- carboXylic acid: A m xture of nethyl

7-(4-(2',3" - © OFt
di met hyl bi pheny1-4-yl car banoyl )phl,j6- afochr oman- 4- car boxyl ate (34.4
ng, 0.0645 nmol), 1M solution of LIOH 2ut, 0.129 nmmol ), and THF
(1.5 M) was stirred for 17 hours at &bi ent t£nperature. The m xture was

guench fth 1M HCL 93. 8 .iut .194 ). _The. cr m re  was

mur 1 oblh o b et AR P ARSI haisblAginn 1B G Rgs-

gr adi enfetfa@aBiVih e A- ®ithe-@Lcthdd§ phédyl RIGAMRAEND ADvRICWY tifle $6npudd’5%) -

NG (apcrviZ%e Mz = 51‘9.ip2(|v++1H).. %ear#‘ﬁ‘?g HARGARITRANNG o VR iRl 86

7- (4- (260 bega 200 Gavictd) 39 aliselxb MS(apic) et/ 493rb@b3NsHenoxy) - 6- chl or ochr oman-
4- carboxylate CO2N a

¢‘1m0 ‘.:L" L0 N,

Example 115

Sodium 6-chloro-7-(4-(2-(2-chlorophenoxy)ethylcarbamovyl)phenoxy)chroman-4-carboxvlate

COQ Na
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[ 00806] St epA: Prepar ati onof et hyl 7- (4-(2-(benzo[d][1, 3] di oxol-5-

yl ) et hyl caiokasmsBy2phenoxy) - 6- chl or ochr oman- 4- car boxyl at @CTAS¢Be023199 d]

[1,3] dioxol-5- yl)ethanamine (32.9 ng, 0.199 mmol) in DW (0.1 M was
treated sequentially with 4-(6-

chl or o- 4- (et hoxycar bonyl ) chroman- 7-yl ]dy) benzoi ¢ acid (Preparation 1) (1327
iut, O. mol ), 1- (3-di met hyl am_nopr opy1l) - 3- et hyl car podi j nj.de ..

hydr oc H?‘@gﬁi%e (307r8patel agCor8yEninp ﬁyamplgné%(i- hs?afaaw- gz(g%éaﬁéﬁboﬁfiwé%ﬁ-e
(5.42 : - afhh ¢ : : ction
oo appl e A STy S e Mo R E A Bmi o P e bR R 2006
to 80%(69ingell 0§ Po pickl) at e sdlek Mi®spec) npeevitded (Mie2liNd)e conpound (65 ng,
0.124 mml, 93.5 %yield) as a mhh}epgﬁli [ 00807] Step B: Preparation
ofnzo [1 ,3 drbano 1 phenoxy) - 6- cK*8PtR% an- 4- car boxyl i ¢ acid: Et hyl
7-(4-( 2'§d?1?tﬁﬁ @E(QI( [ZJter%-]bq{OQ%ﬂ;!e'n@fhvlcarbarnovl)phenoxv)-6-chlorochr0rnan-4-carboxylate

yl ) et hyl'car bamoyT ) phenoxy) - 6- chl or ochr onan- 4- car boxylate (65 ng, U. 124
mol ) was dissolved in 2:1 tetaf@@d¥eof uran-et hanol and treated with 1.0
nol ar sodi um hydroxi de (496! 1Al 0.496 mmol ) at anbient tenperature. After 3
hours, the reaction was di 1 |® ith ethyl acetate, neutralized with 1.0

nmol ar hydrochloric acid (521 0.521 mml ), and partitioned between
saturated sodi um chl ori de aquedus @ol uti on. The organic |ayer was dried
with sodiumsulfate, filtered, ntrated, dri ed under high vacuumto

provide the title conpound (61 . 1283 mmol , .2 %yield) as a solid.
[ 00808] St epC: Prepar ati onof sodi u Nbénzoxdl 1-1, 31di oxol- 5-
yl ) et hyl car banoyl ) phenoxy) - 6- chl or ochponman- 4 boxyl ate: 7-(4-(2-(benzo

[d] [1,3 ] dioxol5-yl)ethyl carbanoyl ) phenoxy) -6-chl or ochr oman- 4- car boxyl i c

aci d (gﬁom] 0. 1XtgpolA;  @rdpaf@iodl  bh 4ed-bulixkaydhi@buingNbeRth@nob. tertas
treated with sodium nethanolate (242 TA, 0.12 nnol) at anbient tenperature.

Af ter Buterybgnzsddehyde (84 went3 Ofammaghpae drepied waidhu o1tronrshangsU 1 67 mwd. 9816 d was
taken up | t hyl. etate and concentrated in vacyo., T al i.d, was ;then
taken Pl & el bR Rn i SR el Bl BEHRem 8 O S 4G e
under hh@bl)varustdiim feaw dB2sa@i UMS mmol) were added and the colorless reaction
7-(4-(2-(benzo[d][1, 3] di oxol-5-yl)ethyl car banoyl phenoxy%-G- . .
chl or odhkgianas-sieed oyylatas apBsenigemperamramdfter 39 mingtys. dhelycagommpired. M5
(apci) 12450495 JofdMr2AR) 16 nYR:2AR°KASRAZRCTLYSPARY 4P4RRHAR. Rl @
6- chl orfornfed. 4v4te2 (- @hi)andr dichllbrontt@ienc 249 mIneichy hdird bagayd )pbenaxytidka oman- 4
- carboxylate CO2Na CI 0 [00809] Step A: Preparation of ethyl

6- chl orldicrdichlogqmpetBangi fayer gas Hiriaddwithosodium sulfate, filtered, and concentrated to

yl) met I r 4- carhax 4 ( | or o- 4- (et hoxycar bo
nyl) cH@%‘ﬁ%9‘%@%&"&8‘%@%@0@%@@ﬁ(é@egéggt% gﬁeﬁ@)aé(aéfgﬂgri‘g,‘ﬁo. 133 ol ) |
suspendeogi? 1.3 Sttp &: Rlepdthas0 GEh@nest-Bidskybh@al Rthasaainentl itatt/Butayt-h-

(2, 3-di hydro-1Hin en-Z-%I)nEthananlne hydrochl oride (26.8 ng, 0.146 mmol),
N- et hy| Crufredpylhspreicoi®an-me. ahd henpdp im tqtighydrofigan fHbmy) was cooled to 0 °C

mrol) g o fpap ShePHay (uRblY, ERADRRCMMENG YRGBk Sy R ene
t enper aw exmd t@livaléntho w78, mgheas aédddi @opwas cappbiei@uttsr eticl igadtnawsd | i ca

gel colum and eluted with a gradient (20%to 80% of ethyl acetate-hexanes
to prowigedtahd G farSO0cuipbismnd bymgt apbipgb tampsratuggt Bowrsy i lhedpagionavathi t e

Sro prbUrasiea e iaRbReGt L DECTI AR T A0 K ARLG: iR B o 0

478. 1 (At Nainutexaaphédifidal 1.45 ml water was added and the reaction mixture was

warmed to ambient temperature and stirred rapidly for 1 hour, after which ethyl acetate (20
ml) and potassium were added. The reaction mixture was filtered and washed with ethyl
acetate. The combined filtrate was concentrated in vacuo to afford the title compound (575

mg, 2.97 mmol, 96.1 % yield) as a yellow oil.



Sodi um

6-chl oro-7-(4-(2-(p-tol ylthio)ethyl carbanoyl ) phenoxy) chr oman- 4- car boxyl at e
CO2Na CI WO 2009/158426 0 [00811] Prepared &ctarsdiong48409 Exanpl e
110, replacing 1-(3-dinethylam nopropyl)-3- ethylcarbodiimde hydrochl oride
in Step Awith 2-(p-tolylthio)ethanam ne to provide the title conpound (71
ng, 0.14 mmol, 99 %yield) as a solidl52M5 (apci) mz = 497.9 (M2HNa). WO
2009/158%%6PCT/US 009 0484 91 Exampl e 113

Sodi .
6- chl orl80%181 4. ( 2- %’gﬂlﬁa%pﬁwﬁ e KdR the
car boxyht &m ggﬁﬁ@‘eset h§@9%) as a solid, M(S L{a%m)m/z— 5237 (Ms2HNa). - O [00812] Step

A. Preparati 6-chl or o- 2- (4-chl or ophenyl t'hi o)

et hyl car banoyl ) phenoxy) chr onan- 4- daabply L6t e: Prepared according to Exanple
111, St | 3 dj hyd | ) met hanam ne hgdrochlorlde
Wlth 2. 24 C ( Y 0 )] arho phenax n‘-p-‘ih JEX itle
conpound (47 ny, 65 @6y|eld) S cgnéld [00813]Steps B and C. Fol |l owed the

procedure of Exanple 110, Sfeps| B and C, to provide the title conpound (44
ng, 100 %yield) as a solidO apci) mz = 517.8 (M+2HNa). Exanple 114
Sodi um
6- chl oro- 7- (4- ( 2- et hoxyphenet hy¥Cagbanoyl ) phenoxy) chr oman- 4- car boxyl at e
C2Na CI CEt [00814] Prepared aggording to Exanple 110, replacing

2- (benzo[d][1, 3] di ox01-5- yl)eths j nein StefMA with

2- (2- et hoxyphenyl ) et hanam ne to p de e conpound (66 ng, 100 %
yield) as a solid. M5 (apci) niz 9 (M ). Exanple 115

[00819] Step A: Preparation of methyl(2-(2-nitrovinyl)phenyl): Prepared according to
Example 116, Step A, replacing the aldehyde with 2-(methylthio)benzaldehyde. The crude
reaction was purified on silica gel (elution with a gradient of 5-20% cthyl acetate-hexanes) to

provide the title compound (319 mg, 48 % yield) as a solid.

[00820] Step B: Preparation of 2-(2-(methylthio)phenyl)ethanamine: Prepared
according to Example 116, Step A, replacing 1-tert-butoxy-2-(2-nitrovinyl)benzene with (E)-
methyl(2-(2-nitrovinyl)phenyl)sulfane to afford the title compound (278 mg, 102 % yield) as
an oil.

[00821] Step C: Preparation of cthyl 6-chloro-7-(4-(2-(methylthio)

phenethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 110,

Step A, replacing 2-(benzo[d][1,3]dioxol-5-yl)ethanamine with  2-(2-(methylthio)
phenyl)ethanamine to provide the title compound (58 mg, 83%) as a solid.
[00822] Step D: Preparation of 6-chloro-7-(4-(2-(methylthio)

phenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: Prepared according to Example

110, Step B to provide the title compound (53 mg, 100%) as a solid.
[00823] Step E: Preparation sodium 6-chloro-7-(4-(2-(methylthio)

phenethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 110,
Step C to provide the title compound (55 mg, 99%) as a solid. MS (apci) m/z = 497.9
(M+2H-Na).




Sodi um

6-chl oro-7-(4-(2-(2-chl orophenoxy) et hyl car banoyl ) phenoxy) chr onan- 4- car boxy|
ate CO2NsOCDH09/13§328009/ 158426PCT/ US2009/ 048499 151 [ 008 PETRISe@aness99
according to Exanple 110, replacing 2-(benzo[d][1, 3] di oxol-5- yl)ethanam ne
in Step Awith 2-(2-chl orophenoxy)ethylamne to provide the title conpound
(69 ng, 100 %vyield) as a solid. M5 (E3ci) mz = 501.9 (M2H Na). Exanpl e
116 Sodi um

7- (4- (2-tert-but oxyphenet hyl car ba%‘é‘%ﬁé%xy) 6- chl or ochr oman- 4- car boxyl at
e  CO2Nao Gl Bl d-99816)

tert - butoxy- 2-

y ng,
Qﬂ‘:‘éfthane (1167 iut, 21.6 mmol) at anbi ent
t hyl am ne hydrochl oride (133 ng, 1.98 mmol)
mmol ) were added and the col orl ess
dly at anbient tenperature. After 30
ed to turn yellow. After 16 hours, the

and sodium acetate (162 ng, 1
reaction mxture was stirred s
m nutes, the reaction mxture g

reaction was very yellow and pre |ta{e has fornmed. Water (20 m) and
di chl oronet hane (40 m) were adde ers partitioned. The
di chl oronet hane | ayer was dried wt hOSOdI u Llat e, filtered, and

concentrated to provide the title conpound (70 ng, 3.19 mol, 103 %yi el d)
as a ydo0824]oi | . JtOD8ATY] BteemraBon PpéDmleﬂmvl(éﬁ@Ilitrownvl)nhenvl)sulfane: Prepared

2-(2- j )b
Cobe mpccard OISR TRl chPanguPorur AHIEHDE nPoNkaosSETRHdE R s L ladr - an
ar gon 3hIRAMAR) Borf kA QRN tht LAY rpradmmg A ihihol W hrdig384

i ut, equivalent to 0 ng) was ad dropw se over 5 m nutes.
The reath@tlﬂmcwapomtil(BieQ az %)yl@ldf)@s a3lidi nut es and then at anbi ent

t 4 h h i . Q. 470 nil. t, 0 C
Fol | owabUB10. Ao b Eadhiesl - claing i lpaRla
addi ti opgbrdfhe?® @kawﬁeeneﬂlaﬁe@@%pﬁeﬁgt h%erf gaﬁ)&wﬁ(mlﬁwﬁ@l)w@}ﬁeﬂ@mld to

ambi ent tenperature and stirred rapidly f holr, after which ethyl

acet at en¢tB@l(4d2-ndroinydphesisnfanerte affddbde tfﬂheomeaumd @ mg, a8 eiddsastan t er ed
and vvashled with ethyl acetate. The conbined filtrate was concentrated in
vacuo t®-afford the title compound (575 ng, 2.97 mmol, 96.1 %yield) as a

yel | ow gikas) WO @%3/ 58426RET 5200 9L A4BA9R hhia- momae%smr?o)%emi | oved

the pr ocedur es of arrpl e 110, Steps A-Cto provide the title conpound (59
ny pr b ‘ apdicrbnkylate: BePafed( MeRkdiNa)Yo Hxaenppd ¢10.19teBodli um
6 chl or %&12101&4 2((?beglzmihﬂ¥ 3 ({] Io;?c?l %bﬁ?e?ﬁa%hg&r Qv?trﬁoy (2 Prggtﬂof(%%)cp?lregy et aérllar%%{eboxyl a
to provide the title compound (59 mg, 56%) as a solid.

[00827] Step D: Preparation of 6-chloro-7-(4-(4-(methylthio)phenethyl-

carbamoyl)phenoxy)chroman-4-carboxylic acid: Prepared according to Example 110, Step B,

to provide the title compound (59 mg, 100%) as a solid.

[00828] Step E: Preparation sodium sodium 6-chloro-7-(4-(4-(methylthio)phenethyl-
carbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 110, Step C, to

provide the title compound (57 mg, 99%) as a solid. MS (apci) m/z = 497.9 (M+2H-Na).

Example 119

Sodium 6-chloro-7-(4-(1-(3-chlorophenyl)pyrrolidin-3-ylcarbamoyl)phenoxy)chroman-4-

carboxvylate
CO,Na

Cyiocd




Cl SMe [00819] Step A: Preparation of nethyl (2-(2-nitrovinyl)phenyl):
Prepared according to Exanple 116, Step A replacing the al dehyde with
2- (et hylwbi2o)dsszal dehyde. The crude reaction was puri Pcaasemsiudspeca gel
(elution with a gradient of 5-20% ethyl acetate-hexanes) to pr ovi de the
title conpound (319 ng, 48 %yield) as a solid. [00820] Step B: Preparation
of 2-(2-(methylthi o)phenyl ) et hanam net54Pr epared according to Exanple 116,

: (E) -

Step A | acin
R R A A o AN
102 % vi RLEYc-2%id 'ld 120 me, 0.644 mmol bonae (252 mg, 0.773 mmol
[ 00821] St epC. Pr}ap}ﬂo|loﬁlgf(et yl &5- chl glrmo )7 C(esum[1 Al Onae(I m(% mmol),

phenet hald cabloarmoiiloygivenaxy()76 fir wirare44- mmoboxg&’eauqaenﬂ’ecbpad@dtoamor diAngprt 0

Ex | 110, t A, | 2-(b dif1.3 d 1- | t ha th
AR o TR S e R o R S Aot ST
83% astl‘l daRhi; ﬂlde[l%ggt%ﬁ&)ﬁ RRUiEREPERaLI ong oé6 WS%WO anﬁélg(zaﬁéfmt hyl2 A o)

phenethy car banoyl ) phenoxy) chr oman-4- car boxyl i ¢ aci d: pared according to
Exanpl dals(d@)hersﬂptp)sﬁhmo) brlbbmaphthhb(dmét ng, G@Qﬁé)umdol() %rﬂgddeﬂoo%e gactaonsol i d.

008237 St EP t -ch
on e Bt ararenBags CHTS: Ghn8a e At oty eattiensr s aRlied o
Exanpl & Jailr{%aenﬁ&%e@aﬁ& ﬁﬁ%\é@ﬂ@d tik& V\gts la%ﬂfcg PHAEmMA O ELibn WA 0@ g Adicht §10| id.
M5 (apci) 2009/ 1 426PCT/ US2009/ 048499 153

Exanpl -10%8 Sbyli anestate- hexanes prov1ded the title compound (120 mg, 0.404 mmol, 62.8 %
6- chl oro 7 §4 (4 (et hyl t hi o) phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl a
te CO2ZNA '[00824] Step A: Preparation of

net hyl (6063701 ni traoy 2151131 PRP&AYb SHI1E@0GorBpIRRINBHrAGRRR A e HbyEXRARYBe1 16,
Step A replacing 2-tert-but oxybenzal dehyde wth 4-

(et hyItt:mHBu)ﬁenidB{stb}meeayiabytrméiddr-&dé:amaoMt (W angst AKHD4 zerdrnfo]r)on‘in

008257 s FoBie e 10 e gy BA T ealgh prFog e Srep e add e Epar e
accor digigy hfndBX 8MphBicAddl@mpota@Re Ba ah %Ble@(ﬂ'aglgvvlth rapid stirring. After 4 hours, the
1-tert-Butoxy-2-(2-nitrovi nyl)benzene W t

met hy| (rdaqti2nniascovéanricd he myduosalpiende the d&ﬂlﬁf@odhlphée salt dlethe tttpcamdoysld ny,
98 % yi &l d) @R (P47 tng, >100%).
[00831] Step C: Preparation of ethyl 6-chloro-7-(4-(1-(3-chlorophenyl)pyrrolidin-3-

ylcarbamoyl)phenoxy)chroman-4-carboxylate: Crude 1-(3-chlorophenyl)pyrrolidin-3-amine

dihydrochloride (53.7 mg, 0.199 mmol) in dichloromethane was treated sequentially with N-
ethyl-N-isopropylpropan-2-amine (78.6 ul, 0.451 mmol), 4-(6-chloro-4-
(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 1) (50 mg, 0.133 mmol), 1-(3-
dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride (30.5 mg, 0.159 mmol) , and 1-
hydroxy-7-azabenzotriazole (5.42 mg, 0.0398 mmol) at ambient temperature. After 5 hours,
the reaction was applied directly to a silica gel column. Elution with a gradient of 20-70%
ethyl acetate-hexanes provided the title compound (70 mg, 0.126 mmol, 95.0 % yield) as a
solid.

[00832] Step D: Preparation of 6-chloro-7-(4-(1-(3-chlorophenyl)pyrrolidin-3-

ylcarbamoyl)phenoxy)chroman-4-carboxylic acid: Prepared according to Example 110, Step

B to provide the title compound (65 mg, 99%) as a solid.
[00833] Step E: Preparation of sodium 6-chloro-7-(4-(1-(3-chlorophenyl)pyrrolidin-3-

ylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 110, Step C to
provide the title compound (66 mg, 97%) as a solid. MS (apci) m/z = 526.9 (M+2H-Na).




[00826] Step C. Preparation of ethyl 6-chloro-7-(4-(4-(nmethylthio)phenethyl -
car banoyl ) phenoxy) chr oman- 4- car boxyl ate: Prepared accordi ng to Exanple 110,
Step A replaerge- (benzo [d] [1, 3] di oxol-5-yl) et hanamrCmarSes0lo48499

2- (4- (et hyl t hi o) phenyl ) et hanami ne to provide the title conpound (59 ng,
56% as a solid.

[ 00827] St epD: Prepar ati onof 6- chl or o- 7-(%- (4- (et hyl t hi o) phenet hyl -

car banoyl ) phenoxy) chr oman- 4- car boﬁé‘él C ai%éj Prepared according to Exanple
110, Step B, to provide the title (59 ng, 100% as a solid.

[ 00828] StS%HluE‘I 6 %ﬁl%ﬁ?‘? Eﬁl I( 103 %Rgtdﬂi‘i'e %ﬂjléﬂdln 4-ylcarbamoyl)phenoxy)chroman-4-

6-chl oro-7-14-(4-(nmethylthi 0) phenel Nyl <. 1at

car banoyl ) phenoxy) chr oman- 4- car bg W; repared according to Exanple 110,
Step C, to provide the titlfe crrpf)und (57 ng, 99% as a solid. M5 (apci)

m z 497.9 (Mt2H Na). Examplex119 Sodi um

6-ch| oro-7-(4-(1-(3-chl orophg ) pyrrolidin-3-yl car banoyl ) phenoxy) chr oman- 4
- carboxylate CO2Na C C @09/ 158426PCT/ US2009/ 048499 154

[ 00829] Step A: Preparation of dertsbutyl
1- (3-chl orophenyl ) pyrrolidi n- 3- rbamat e: 3-N-Boc-am no pyrrolidine (120
ng, 0.644 mmol), cesium carbonat 0.773 mml ), and

3- bronochl orobenzene (75.7 1A, 0.6440 ) Nuspended in dry tol uene.
Ul

Argon wasbubbl edt hr ought hesuspensi onf or 2m n andt hen
tris(di benyzlideneacetone)di pal |l adium (35.4 0.0387 mml ) and rac- 2, 2-

bi s(di I ph [ agded.
The 'eﬁ‘c‘??‘%‘tpv."Zt’ﬁt@%%iacéofgﬁgﬁﬁ‘f%‘g%f1?)8fe‘%t%@'e RPROP AR BRI o
15 hourS&ep IAEﬁz(thMG@N -Bas- aﬁﬂﬁﬂ)qﬂpélﬂilﬁm’bb endvite theetitht comepoaind (Appld, @9%diasect | y

to a sili.ca Elution was a gradient of 5-70% et hyl
acet at e“-OH@-xl\élgéép%)rW?ﬁ déﬂilQﬁMJ“tZHrN%) conpound (120 ng, 0.404 rmmol, 62.8 %
yi eld) as an oil. [00830] Step B: Rﬂ{ﬁ n of

1- (3-chl orophenyl ) pyrrolidi n- 3- am ne ydrochloride: tert-Butyl 1 -(3

- chl or opdumy 6} ghjoro-GHdil +i3-Btrifluc@mteeiyiip Rerly D2£ tidtin, 3-Olcdi®dmovipdhen o3y )chroman-

di chl oronet hane (0.5 nl) was treatseghtdxytated nol ar hydrogen chloride in

di oxane (1011 iut, 4.04 my atoMgbi ent tenperature in an open flask wth
rapid stirring. After 4 hours, the reaction was concentrated in vacuo to
provi de the di-hydrochlori -. Syt of the title conmpound as a crude solid
(122 ng, >100% . [00831] Ste Preparation of ethyl

6- chl oro-7-(4-(1-(3-chl orophenyl 3yrrolidin-3-

yl car bamoyl ) phenoxy) chr oman- 40 oxyI ate Crude 1 -(3 -chlorophenyl)pyrro

l'idin-3 -am ne di hydrochl ori de 199 mrol ) in dichl oronet hane was
treated sequentially with Nethyl> yI propan-2-amne (78.6 iul, 0.451
mol ), 4-(6-chloro-4- (ethoxycarbonyd) QFFsoxy) benzoi c acid

(Preparation 1) (50 ng, 0.133 mmol), 1-
di met hyl am nopropyl) - 3- et hyl carbodi i m de hy chloride (30.5 ng, 0.159

mol ) 10889k 1- hyf‘iEISs)%é‘d ZcC%FcﬁH%W—EMﬂqtﬁé%@ CSp1AAndTBN- @o@%ﬁﬁn&"ﬁﬁ%éhcﬁﬁe fToi ent

terrperature After hour s e reaction was applied directly to a silica
gel colStemA Wwithtazemdin3tH-carlgnadiaendt t@brddiderdotatchgdmmaed 42% niwpPahesis a

pr ovi deoha%St(hltcll)enfzon'g)&),/ug%w(éﬁ , 0.126 mmol, 95.0 %yield) as a solid.
Example 122

Sodium 6-chloro-7-(4-(1-(3-(trifluoromethyl)phenyl)pyrrolidin-3-
ylcarbamovyl)phenoxy)chroman-4-carboxvlate
CO,Na

O



[00832] Step D. Preparation of 6-chloro-7-(4-(1 -(3 -chlorophenyl)pyrro
lidin-3 - ylcarbanoyl)phenoxy)chroman-4-carboxylic acid: Prepared

accor di ngvoao®aspbe 110, Step B to provide the title cocpasea0&EInNy, 99%
as a solid. [00833]Step E: Preparation of sodium

6-chl oro-7- (4-(1-(3-chl orophenyl ) pyrrolidin-3-

yl car banoyl ) phenoxy) chr oman- 4- car boxyls#t e: Prepared according to Exanple
110, St Cto provide the title _conpound (66 ng,. 979 as solid. M5
(apci) 1836 526 HcpaabieoRE)ng tw@%ldgﬁige@@’@%@iﬂ%@@%@&@@ﬂf% StPanpl e
120 Sodd Yiih 1-bromo-3-(trifl thyl)b t ide the titl 70 mg, 99%

6-chl oro-7-( 4-r(0£n-0( 3-((l:qhIugﬁogpl)%e%g/Ieflf)?ngeroipé?\r]]l- ?1- yel %:aerct?glrlr)&/lflg g)herﬁ%’xy) c)harsoanan- 4-
car boxybatd eMSCaRNam@ = 560.N(IM+28-Na). 00834] Prepared according to Exanple 119,
repl aci ng 3-N-Boc-amno pyrrolidine in Siff A wth

4- (N- Boc- ami no) - pi peri dine to pr oV iXABG L2 i ¢ e conpound (59 ng, 99% as a
sol id. Ms_(apci) s@hiinio-efitbrd)7 (Mt 2irs Nk Fot @1 §ond A1) 2R diiitl.

6-chl oro-7-(4-(1-(3-(T 1 S ST A e A2 G F RS- YT car banoyl ) phenoxy)

chroman- 4-carboxyl ate CO,Na

o
cl
o}
H
[j\ N
o} \Q\J\Oca
[00837] Prepared according to Example 119, replacing 3-N-Boc-amino pyrrolidine in

Step A with 4-(N-Boc-amino)-piperidine and replacing 3-bromochlorobenzene with 1-
bromo-3-(trifluoromethyl)benzene to provide the title compound (65mg, 98%) as a solid.
MS (apci) m/z = 575.0 (M+2H-Na).

Example 124

Sodium 6-chloro-7-(4-(1-(2.4-dichlorophenvyl)piperidin-4-ylcarbamovyl)phenoxy)chroman-4-
carboxylate

COZNa
o
Cl
o
H
N o]
e
cl
[00838] Prepared according to Example 119, replacing 3-N-Boc-amino pyrrolidine

with 4-(N-BOC amino)-piperidine and replacing 3-bromochlorobenzene with 1-bromo-2,4-
dichlorobenzene in Step A to provide the title compound (47 mg, 100%) as a solid. MS
(apci) m/z = 574.9 (M+2H-Na).



co2Na ClI CF3 [00835] Prepared according to Exanple 119, repl acing
3-N-Boc-amno pyrrolidine in Step Awth azetidin-3-yl-carbamc acid to
provi de twe 2pevises26onpound (28 ng, 96% as a solid. M5 PapaiSponaiozs4e9 547. 0
(Mt2H Na) . Exanpl e 122 Sodi um
6-chloro-7-(4-(1-(3-(trifluoronethyl)phenyl)pyrrolidin-3-

yl car banoyl ) phenoxy) chr oman- 4- car boxylsate co2Na CI WO

2009/ 158426PCT/ US2009/ 048499 156 [E%P836APé§epar ed according to Exanple 119,
repl aci ng 3-bronochl orobenzene in

L. br oms i d oL
99% as a
60h|oro7(4(1(3(tr|fluorone R I)piperidin-4-
yl car banmoyl ) phenoxy) chr omanc4-gar boxyl ate CO2Na CI H N CF3 [ 00837] Prepar ed
according to Exanple 119, n I ng 3-N-Boc-am no pyrrolidine in

[00839] Prepared according to Example 119, replacing 3-N-Boc-amino pyrrolidine in
Step A with (S)-tert-butyl piperidin-3-ylcarbamate to provide the title compound (70 mg,
100%) as a solid. MS (apci) m/z = 541.0 (M+2H-Na).

Example 126

6-Cvyano-7-(4-((2,3-dihydro-1H-inden-2-yl)methylcarbamovyl)phenoxy)chroman-4-carboxvlic

acid
CO,H
O
CN
oSNy
H
N
O
[00840] Step A: Preparation methyl 6-cyano-7-(4-((2.3-dihydro-1H-inden-2-

yDmethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 111,

Step A replacing 4-(6-chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid with 4-(6-
cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic acid to provide the title compound (74
mg, 99 % yield) as a solid.

[00841] Step B: Preparation of 6-cyano-7-(4-((2,3-dihydro-1H-inden-2-

ylmethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: Prepared according to Example
110, Step B to provide the title compound (61 mg, 85%) as a solid. MS (apci) m/z = 469.1
(M+H).




Step Awith 4-(NBoc-am no)-piperidine and repl aci ng 3-bronochl or obenzene
with 1- bronmo-3-(trifluoronethyl)benzene to provide the title conpound
(65ny, 98%P 20®/1@8L6l i d. M5 (apci) mz = 575.0 (M-2H Na) PCEAma@oa48499 Sodi um
6- chl oro-7-(4-(1-(2, 4-di chl orophenyl ) pi peri di n-4-yl car banoyl ) phenoxy) chr oma
n-4- carboxylate CO2Na CI CI O [00838] Prepared according to Exanple 119,
repl aci ng 3-N-Boc-am no pyrrolidine wigh 4-(N-BOC am no) - pi peri di ne and

repl aci ng 3-bronochl or obenzene mnth 1 br 2,4- dichl orobenzene in Step A
to provide the title conpound (47 gggn as a solid. M5 (apci) mz =

5749 (M2t MR RO0HASRA4G Q -@.Ac 49 AR unEXRIBb S, 1122 Sodi um
6- chl oro- 7-(4- rophenyl ) pl peridi n- 3-yl car banoyl ) phenoxy) chr ona

n-4- carboxylate CO2Na Cl Cl HPr epar ed according to Exanple 119,
replacing 3-N-Boc-amno pyrrloligine in Step Awith (S)-tert-butyl

pi peri di n-3-yl carbamate to the title conmpound (70 ng, 100% as a
solid. M5 (apci) mz = 541.0 Na). Exanple 126

6- Cyano-7-(4- ((2, 3-di hydr o- 1H i hde®N\N2-yl ) net hyl car banoyl ) phenoxy) chr oman- 4-

carboxylic acid
H
[::j\ N
O \O\k

[00842] Step A: Preparation methyl 7-(4-(4-tert-butylcyclohexylcarbamoyl)phenoxy)-

6-cyanochroman-4-carboxylate: Prepared according to Example 110, Step A where the

reacting carboxylic acid replacing 4-(6-chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic
acid with 4-(6-cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic acid and replacing 2-
(benzo[d][1,3]dioxol-5-yl)ethanamine with 4-tert-Butylcyclohexylamine to provide the title
compound (73 mg, 97 % yield) as a solid.

[00843] Step B: Preparation of 7-(4-(4-tert-butylcyclohexylcarbamoyl)phenoxy)-6-

cyanochroman-4-carboxylic acid: Prepared according to Example 110, Step B to provide the
title compound (68 mg, 91%) as a solid. MS (apci) m/z =477.2 (M+H).
Example 128

7-(4-(4-Chlorophenylcarbamovyl)phenoxy)chroman-4-carboxylic acid

OH
O
O
H
\O\’(N\/\O\
© Cl
[00844] Step A: Preparation of 7-methoxy-2.3-dihydrochromen-4-one: 7-Hydroxy-

2,3-dihydrochromen-4-one (4.47 g, 27.2 mmol) was diluted with tetrahydrofuran (40 mL)
followed by the addition of K,COs (5.64 g, 40.8 mmol) and Mel (2.55 mL, 40.8 mmol). The
reaction was heated at 70 °C for 5 hours. The reaction was allowed to cool and loaded onto a
Biotage 40M cartridge running a gradient 5% cthyl acetate/hexanes to 75% to yield the title
compound (3.5 g, 72.1% yield).



o [00840] Step A: Preparation nmethyl 6-cyano-7-(442,3-di hydro-1H i nden- 2-
yl') met hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e: Prepared according to
Exanpl e M0, 20801424 r epl aci ng PCT/US2009/048499

4- (6-chl oro- 4- (et hoxycar bonyl ) chr oman- 7- yl oxy) benzoic acid with 4-(6-
cyano- 4- ( met hoxycar bonyl ) chr oman- 7- yl oxy) benzoic acid to provide the title
conpound (74 ny, 99 %yield) as a soH59

[ 00841] b B: Prepar at i onof 6- cyano 7- .
yl ) net H banoylt§hHénoxbsRasatinm, of 4 7-methic Oz ng to
Exanpl echﬂé&eneﬁt-@&b&&rﬁepﬁevaOlﬁlckhalsgé& " spnmemg Ug@% am dl%a%%néﬁ o0l 1d.
M5 (apci) nfz = (MtH) . WD 20 P158426PC T/ US2009/ 048499 158

Exanpl €1D27g, 5.84 mmol) in tetrahydrofuran (5 rnL) was added zinc(Il) iodide (0.0932 g, 0.292

I h I h h I
HERERE PR AR e B
7-(4-( 4mtn§3t Tl?fétr){é&ﬂbﬁlv%@esﬁ}/ﬂeﬁ af BRBRW %B@%%@For 4 hours then diluted with _ethyl

6- cyanochr oman- 4- car boxyl ate: Prepare ccording to Exanple 110, Step A
wher e tdoetatee@0 tiingarciaw sy Iwith Wﬂ:ﬁed(i()emL}iandlgrlne (50 mL). The combined organic

4- (6-chl oro-4- (et hoxycar bon onan 7-yl o enzoi c, aci.d

4~ (6 oy BIFEY HTHELHEARFE ORI CHIEGAAL PO BRYFE L BOrehaBHE ARG ng 2-
( benzo[gihbé%%;h@lup%ﬁ&h%x lu}s@& éﬁ%ﬁ%@ﬁle\fﬂe&hstép %vﬁhtfm@&btr)f)hﬁﬁ%t%exw ani ne to
provi de the title conpound ny, @6y|e d) as a solid. [00843] Step B:

Pr epar d00846] of 7fﬁdp(@-tﬁtumu' , oyt 3 diditamionR Hpdheorosne)4-6arboxylic
cyanochro an- 4 %rbox Lug aci.d Pr--a.ed a ordgng 1o pl.e 110, S%ep B

477. 2 (IN@’[EBX @(ﬁ‘fﬁﬁgt lgi%goxy)chroman 4- carbomtrlle (1.62 g, 5.84 mmol) in acetic a01d (15
7-(4-(4- Chlorophenylcarbanny ) phenoxy) chr oman- 4 carboxylic acid

[ 00844]r$L)amldAH(]Pr(é:fomIa)twama¢ded7Sn€é:t Hibyyral, -2 by2¥.6 chmohe nFhg-rendion was
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7- met hQxMtafind 0IsWRhdavit akidd Efb\;(zlde?thértlﬂb B pOmdH0. oNg orgeng yikigar boni trile: To
a thick suspension of 7-methoxy-2,3 dlhydrochronen 4- one (1.04 g, 5.84
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to 10 % acetic acid/CH,Cl; containing 0.5% acetic acid. The isolated product was dissolved

in MeOH (5 mL) and concentrated sulfuric acid (1 mL) was added and the reaction heated at
75 °C. After 2 hours, reaction was cooled, diluted with ethyl acetate (25 mL) and washed
with water (25 mL) and brine (25 mL). The organic layer was dried over magnesium sulfate
and concentrated. The residue was purified by silica gel chromatography, eluting with a
gradient of 0.5% MeOH/CH,CI, to 10% MeOH/CH,Cl,, to provide the title compound (0.312
g, 43.9% yield).

[00848] Step E: Preparation of 7-(4-((4-chlorophenethyl)carbamoyl)phenoxy)-3.4-

dihydro-2H-chromene-4-carboxylic acid: Methyl 7-hydroxy-3,4-dihydro-2H-chromene-4-
carboxylate (0.075 g, 0.360 mmol), N-(4-chlorophenethyl)-4-iodobenzamide (0.126 g, 0.327
mmol), 2,2,6,6-tetramethyl-3,5-heptanedione (0.00603 g, 0.0327 mmol), CuCl (0.0162 g,




[ 00846] Step C. Preparation of

7- met hoxy- 3, 4-di hydr o- 2H chr onene- 4- car boxylic acid

7- met hoxywo-20awissebhyl si | yl oxy) - 3, 4- di hydr o- 2H chr onene P¢Tase@o/oug4pd | e: To
7- met hoxy-4-(trimethylsilyloxy)chroman-4-carbonitrile (1.62 g, 5.84 muol)
in acetic acid (15 nL) and HCL (15 nL) was added SnCl2 di hydrate (5.27 g,
23.4 mol ). The reacti on was heated at60130C for 1 day. The reacti on was

cool ed, | ut ed, wi or hane (50 ni nd washed ter ( 0 n)
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Tyl GRS TRy ArTS RS LB D A BORYY Hieaierprpound (0.056 g. 37.8%

7- met haf; 4 di hydr o- 2H- chr onene- 4- carboxylic acid (0.71 g, 3.41 nmol) was
Br (0

added 276 g, 3.41 mmol) and the reaction was heated at 130 C for 3
hours. [00849] eact iSsep ias Bophretom md %W@rmhitabebbne&w@caﬂbernDMMQXM_-l oaded
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cont ai gjh@ﬂox@f )3%. éﬁl%foczﬁfchﬁwmeﬂ%ﬁt &a%%)%ﬁl;ﬁg %Qd&l&fol%%s il pgp! (?dmLﬁ' NeOH (5
m.) and concentratéed sulfuric acid (1 nL) was added and the reaction heated

at 75 Qnethdrtodi(3 trlhomdgreated aath BN Ne¥H €D ollodanddihk utaet omivtak setred fordcletuat e (25
L h d th ter. b 2 I
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10% MeOH/ CH2C12, to provide the title conpound ( 12 g, 43. 9% yield
[ 00848]cBitery EflthPa egradianti of 00§% MecOH/CH,Cl, containing 0.5% acetic acid to 7.5%

gl ﬁf{gr ﬁvv%{j,_h%ﬁﬁ%ﬂg Egﬁtg%ﬁgga%’%ﬂcg@?ﬁ%oﬁ,@@itﬁe title compound (0.056 g, 37.8%

7- hydr gx¥dPads #hity SHIRE: Ak ¢hspreme- Bev canboxyl ate (0.075 g, 0.360 mmol ),

N- (4- chl or ophenet hyl ) - 4-i odobenzam de (0.126 g, 0.327 nmol),
2,2,6,6-tetranethyl-3, 5- heptanedl@h@nﬁﬂemu%OS g, 0.0327 mmol), Cud (0.0162
g, WO 00941 .426 CT/U 2009/01'199 % 0 0. 1646nnnl and Cs2C8 (0. 21 g,
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3 hours. The reaction was cgekedcand Ioaded onto a silica gel sanplet The
product was a eluted over using a gradient of 5% ethyl acetate/hexanes to
75% et hyl acet at e/ hexanes t BNp ide the title conpound (0.056 g, 37.8%
yield). [00849] Step F: Preparlat i qQn of

7- (4((4-chl or ophenet hyl ) car bangyl YPhenoxy) - 3, 4-

di hydr o- 2H chr onene- 4- car boxyl P i d: I\/Et hyl

7-(4- ((4-chl or ophenet hyl ) car bano

phenoxy) - 3, 4- di hydr o- 2H chr onerfe- # ¢ box yI was di ssolved in THF (3 nL)
and nethanol (3 nL) and treated with AN Na , and the reaction was

stirred for 1 hour. The reaction was dil ut ed W|t CHZClZ (25 nmL) and washed
wi th 2N08&ED] (25 iy AdrRrepareti@r ofrddiheso-dnitismtthalsdyiard) choneant-tabedtrildhe

of 0. 55% hrr SrpbhaedieRpiig 0 8%, dubr] EAaerol ong 4 (Rolt e B
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yield) a
Exanpl estiti28 for 4 hours at arnblent temperature. The reaction was diluted with CH,Cl, and washed
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concentrated to yi el conpoun 99. 92% yi el d
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acid: 7-Fluagro-4-(tri.neth i 1 y] oxy)cht,oman-4- car bonj trlle 75 , 2.83
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acetic acid (3 nL) and concentrated HCL (3 nL). The reaction was heated in
an oil bath at 130C and stirred overnight. The reaction was allowed to

cool, diluted with water and ethyl acetate. The layers WO
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were separated and the organic |layer was dried over MgSH4, filtered and
concentrated to yield the title conpound (465 ng, 83.9%yield). [00852] Step
C. Pr epar avDanovifss4zet hyl 7-f | uor o- 3, 4- di hydr o- 2H chr omren@c#AUSe@dlogsayd at e:

7- Fl uor o- 3, 4- di hydr o- 2H chr onene- 4-carboxylic acid (346 ng, 1.76 mml) was
diluted with (THF) 2 nlL, nethanol (2 nL) and 4 drops of sulfuric acid. The
reaction was heated at 55C and stirrebifor 12 hours. The reacti on was

cooled to anbient t erature, diluted te and saturat ed
sodi um%treatrmrﬁfa{i @nd the orgpKy Ly Glepas éies a?fe?%% ? gregradnioaceiipgsd toas
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6- br onwompblnd (3$63nd-98i 1y gredd)2H- chr onene- 4 car boxyl ate (415 ng, 1.44 mmol)
h
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reacti on was cool ed to anbi ent t'enperature and rect y onto a
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6- cyano- /- f [ uor 03, 4- di hydr o- 2H chr omene- 4- car boxyl ate (0. 040 g, 17 ol ),

and t erwatouagd bnnhya h@)@ygamc lapethy hdodmexoentos M@@B@l@redmnﬂgzommu)atqdn Thes m
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162 [ OQﬁﬁrﬁddSEﬁPNQneﬁZﬁaF}%ﬁﬂé&r(s %Lmtrbwtd by the addition of Cu(I)CN (643 mg, 7.18
7-(4-(4-chl or ophenet car banoyl) - 2-
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2- (4-chlor opheny ) et hanam ne éo 009843 , 07078 mmol ) at anbi ent
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d| Hlm suI fat , i
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extract th et
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of the BéHBAmIEhdiA] Aomn@tuté ﬁﬂngbg (@b%l ng 191 thiho/h? qﬂva?rh-l/@gyhoﬂorm@ed t he
title conpound éﬂéfvét , 340 [ 00857] Step H: Prepar ation o
LGN

7- (4- ( S-¢Hibydep parthexpyte 20,940 tgy I0pHemmno)), -and tert-butyl 4-hydroxy-3-

673 ((:Za??rﬁ@tfl nzggtﬁg (ﬁﬁ ﬁ/ l‘gr ﬂgy& g?ﬁ NMP was heated under argon at 120° C for

net hy| phienaxy) The EXNGCRLO BRI Ied poarddansl A6 afibodd B 19anOex3thdRd R dth

taken up in 0.5 mM THF and treated with aqueous 1.0 nolar_ LiOH (0.02 0 m,
0. 0250 2rrrr'@te) Te ensphie rﬁxtrtaetﬁrpwrat drred. witht sodiug suldefe sandt prrifraslaen isgiraves.
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M5 (apci) mz = 491.1 (MtH) Exanpl e 130

6- c,yancs:omp@zrnt(lﬁ)mw@lﬁemwwaﬁwl@a@w@wry%lyelﬁé&w@%ﬁ@nan 4- carboxylic acid
co2H CN = [00858] Step A Met hyl

6- cyano- 7- (4- ((R) - 2- phenyl propyl car banoyl ) phenoxy) chr oman- 4-car boxyl at e:

4- (6- Cyano- 4- (et hoxycar bonyl ) chronan- 7-yl oxy) benzoi ¢ acid (0.030 g, 0.0849
nnDI) in 2 nt dry drchloronethane was treated mnth oxaIyI chloride (0.0296

~ AN N N




WO 2009/ 158426PCT/ US2009/ 048499 163 aqueous HCl. The di chl oronet hane | ayer
was dried over sodiumsulfate, filtered, concentrated, and purified on
silica gewo:2mutsBe2a with a gradi ent of 30-50% et hyl acetraralsecoanesopr ovi ded
the title conmpound (39 ng, 98% as a solid. [00859] Step B:

6- Cvano- 7- (4- ((R) - 2- phenyl propyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid: Prepared according to Exarrple 1rP, Step H to provide the title
conmpoun 3 nmg, 27% as ) 4 7. 1 pl e 131
6- q/and39§5(61 ((S)Szt ﬁfg

aci d

c02H Chethylphenoxy)-6-cyanochroman-4- carboxylate g@@?@&h lfﬁl@tﬁ’i@f( rlﬁﬁl?lf)rfjﬁ ng to

Exanpl € 130 step A reptacing (R - 2-phenyl prop am ne w
(S) - 2- ptileyyd pibpaomen-7-doxy)S-tothyitevrde achie(X0 13 g, 0.0MﬁSUnﬂm(l)lﬁl irgnl 85% as

a soli ESI) mlz = 457. Vi-H) . anple 132

7 (VI Brbishanyh ) Nreddat2oplcna RSByt BHGAGRIRS el EORS HaRDa- car b
oxylic pgre @'01[599&@&)4&'4@%813 aﬂ&@c{&%ﬁﬂ?ﬁﬁém @tHB{a%n&@ 00®88B nfl; 0.6¢PIACT Ng
(R -2- phenyl propan-1- amne w't -(4-chlorophenyl ) propan-2-am ne

hydr oc hhwpl)de atrﬂnqm dmm@eatuﬂee Adfiter] 48 lm,dhpwntior( rappourzd Wtod9a agoug HAVS

(E!(Eglr%' (rgxﬁz_rge;teclil with et&ll\{I1L acctate, drle ggegr/ sjé 1811?1% glll:ig{/ tze?g /agcli1 %gr?cgent]fgt%d to provide

7- (4- (4nCohRE Qnﬁeﬁmtag g%e@mnﬁhhy PeAfLAIRMRO %ﬁé Yolar&iag %ﬁrméar atftgcar box
ylic acid co2H CN 00862] Prepared according to Exanple 130, step A

r epl aciwigh (‘F&)MQOH}/EGM mr@p@d—the title compound (6 mg, 34%)
[00857] Step H: Preparation of 7-(4-(4-chlorophenethylcarbamoyl)-2-methylphenoxy)-

6-cyanochroman-4-carboxylic  acid: Methyl  7-(4-((4-chlorophenethyl)carbamoyl)-2-

methylphenoxy)-6-cyanochroman-4-carboxylate (0.0063 g, 0.0125 mmol) was taken up in
0.5 ml THF and treated with aqueous 1.0 molar LiOH (0.0250 ml, 0.0250 mmol) at ambient
temperature. After 48 hours, the reaction was neutralized with acetic acid and concentrated
in vacuo. Purification of the crude material by preparative thin layer chromatography using
5% MeOH/DCM with 1% HOACc as the mobile phase provided the title compound (2 mg,
38%). MS (apci) m/z = 491.1 (M+H).

Example 130

6-Cvano-7-(4-((R)-2-phenylpropylcarbamoyl)phenoxy)chroman-4-carboxvlic acid

CO.H
o)
CN

O —

\©\V(H :
N\/\©
0

[00858] Step A: Methyl 6-cyano-7-(4-((R)-2-phenylpropylcarbamoyl)phenoxy)

chroman-4-carboxylate:  4-(6-Cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic  acid

(0.030 g, 0.0849 mmol) in 2 ml dry dichloromethane was treated with oxalyl chloride (0.0296
ml, 0.340 mmol) followed by 1 drop DMF at ambient temperature. After 45 minutes, the
solution was concentrated under vacuum and the residue re-suspended in 2 ml DCM and
treated  with  (R)-2-phenylpropan-1-amine  (0.0182 ml, 0.127 mmol), 4-
dimethylaminopyridine (0.00104 g, 0.00849 mmol), and pyridine (0.978) (0.0137 ml, 0.170

mmol). After 12 hours, the reaction was diluted with dichloromethane and washed with 10%



am ne with 2-(4-chloro-3-nethoxyphenyl)ethanam ne to provide the title
conpound (12 ng, 50%. Ms (ESI) mlz = 507.0 (MtH).

Exanpl e 180 2009/158426 PCT/US2009/048499
7-(4-(3-tert-Butyl phenyl car banoyl ) phenoxy) - 6- cyanochr oman- 4- car boxyl i ¢ aci d
co2H CN [ 00863] St epA: Met hyl 7- (4- (3-tert-butyl phenyl car banoyl ) phenoxy) - 6-
cyanochr oman- 4- car boxyl at e: 4- (6- Cyanot&- ( met hoxycar bonyl ) chr oman- 7- yl oxy) be

i id (9 tert-butyl I
1 (aC arERty P nobiopJorBbigh oG od S RES HYt otk | 443G e00. 280
mol ), cofBhirhredN YA P¥Mrdd %E%ﬂ?daé%ﬁ r 'lﬂét‘?dnew(tﬁ% gﬂdlegt 8550%’0@4 Ethggﬁ@e_teﬁé’”b' ned

in a round bottom flask and tak up Irn 5 ction was
sti rredleaanearpbmedndthenﬂelcampomdf@@nﬂg295%)|asaaoiuiithen poured into 10% HCl

and extr d vvlt et yl diu
sul f at emﬁlﬁ% tere 'CE M Z? th a

o adi enbyriphyhe édmrrmeg%alac%lamg%%hﬂﬁ@@z@r% e Isrﬁeldkltﬁé RS QORI ( 100
7- (4- (348 erg 20U wé phetyMEBAESBMOYIS) ghiehéddtH)6- cyanochr oman- 4- car boxylic
acid: Prepared according to Exarrplv§e Hﬂa ep H to provide the title
conpound (46 ng, 47% as solid z =468.8 (MH. W

2009/ 15842%Pgafngsﬂp@a‘ss)éWl%l%%v@éﬁﬁﬁio%l)ﬂv%oxv)chrornan 4-carboxylic acid

6- Cyano- 7- ((4-{3- 1 Sopr opoxyphenyT car banoyT ) phenoxy) chr oman- 4-car boxyl i ¢ aci d
co2H CN [ 00865] Prepared a
3-tert-butylaniline with 3-i
(53 ng, 56% as a solid. M (
Sodi um

6- chl oro-7- (4- (3, 4-di chl or obenzy
C2Na CI C C

%Y to Exanple 134, step A replacing

I car banmoyl ) phenoxy) chr oman- 4- car boxyl at e

Lein

[00860] Prepared according to Example 130 step A replacing (R)-2-phenylpropan-1-
amine with (S)-2-phenylpropan-1-amine to provide the title compound (12 mg, 35%) as a
solid. MS (ESI) m/z = 457.1 (M+H).

Example 132

7-(4-(1-(4-Chlorophenyl)propan-2-ylcarbamovyl)phenoxy)-6-cyanochroman-4-carboxylic

acid
COoH
o
CN
o
H
[ j\ N
o \'/\Q\CI
[00861] Prepared according to Example 130, step A, replacing (R)-2-phenylpropan-1-

amine with 1-(4-chlorophenyl)propan-2-amine hydrochloride to provide the title compound

(5 mg, 29%) as a solid. MS (ESI) m/z = 491.0 (M+H).



0 [00866] Step A: Preparation of ethyl

6-chl oro-7-(4-(3, 4-di chl orobenzyl carbanoyl) phenoxy) chroman-4- car boxyl at e:

4- ( 6- chl owo-2de9(s8426xycar bonyl ) chr oman- 7- yl oxy) benzoi ¢ a®Cu/USPwoepas4ae i on 1)

(51.5 ng, 0.137 nmmol), in 1:1 DM DCM (0.1 M was sequentially treated with

3, 4-di chl orobenzyl am ne (26.5 ng, 0.150 mmol ), 1-(3-dinethylam nopropyl)- 3-

et hyl car bodi i m de hydrochl oride (31.4164y, 0.164 mml), and

1- Hydr oxy- 7- azabenzotri azol e (5. 58, ny, 0.?410 nmol ) at anbi ent tenperature.

After 16 hours the reaction was appfde &3} ectly to a silica gel colum and

el uted 4. -@hﬁr@-@'—rﬁ@%ﬁ % LRy 1B WmBY 1SRy ) AbsiiexaRasciRRrieykide the
. , . , . 0 .

[00867] Step B: Preparationg® @hl or o- 7- (4- (3, 4-di chl or obenzyl car banoyl )

phenoxy) chr oman- 4- car boxyl i id: ethyl

6-chl oro-7-(4-(3,4-dichlorob | car banmoyl ) phenoxy) chr oman- 4- car boxyl at e
(69.0 ng, 0.129 nmmol) was rea cith 1.0 nol ar sodi um hydroxide (516 1AL,
0.516 mml) in a 3:1 THF: Ethanpl solution (0.05 M. After 2 hours the
reaction was diluted with ethyl ate, neutralized with 1.0 nol ar
hydrochloric acid (542 1AL, 0.5 N titioned between saturated
aqueous sodi um chl ori de The organi c [Fayer 009/ 158426PCT/ US2009/ 048499

166 was dried with sodiumsulfate, frltered, fon€entrated, and dri ed under
hi gh vacuumto provide the title conpound (490de ng, 0.0975 nmol, 75.6 %

L e B0y 5! S e OERE SRR SR: 8 A eI 2 henyipropan-1-
phenoxyahsihé a2 44-eRloRN3 hah&Siyph &ty REAndm{ifé- (ognf}vidb el 1 Yihg erbapoy! ) ph
enoxy) chroman-4-carboxylic acid (49.4 ng, 0.0975 muol), 0.1 nolar in

t et r ahyxdWof MAKEShayz tr 8@t @ Mwibh sodi um net hanol ate (195 ul, 0.0975 mmol)
at anbi ent tenperature. After 20 %%puaﬁs 3 he sol vent was renoved i n vacuo.
The resulting solid was taken up i an §F cetate and concentrated in
vacuo. The @i didaBulyiienyld@bhmoddhedbehl@Enmetiiaman Nexanesliaaeid
concentrated 1 n vacuo and dried under high vacuumto provide sodi um

6-chl oro-7-(4-(3,4- dichloro feHr barmoyl ) phenoxy) chr oman- 4- car boxyl at e
(51.5 ng, 0.0974 mmol, 99.9 % vyield) as a solid. Ms (apci) mz = 507.6
(Mt2H Na) . Exanpl e 137 Sodi um
6-chl oro-7-(4-(4-(trifluoronet enet hyl car banoyl ) phenoxy) chr oman- 4-
carboxylate CO2Na CI F [00869] Prepared according to Exanple 136,
substituting 2-(4-Trifluoronethyl enyl) - et hyl am ne for

3, 4-di chl orobenzyl am ne to provid i <ch¥oro-7-(4-(4-
(trifIuoronethyl)phenethylcarbam)yl)pO hr oman- 4- car boxyl ate (45.0 ny,
0.0830 mmol, 94.5 %yield) as a solid. ci) mz = 518.9 (M2H Na) .

Exanpl Sodi )

6-ch|oﬁ8&§§%4-(33§%%ichfbrop ; .

CO2Na @yafdchroman-4-carboxylate: 4-(6-Cyano-4-(methoxycarbonyl)chroman-7-yloxy)benzoic
acid (90 mg, 0.255 mmol), 3-tert-butylaniline (38 mg, 0.255 mmol), 1-(3-

dimethylaminopropyl)-3-cthylcarbodiimide hydrochloride (43 mg, 0.280 mmol) , and 1-
hydroxy-7-azabenzotriazole (25 mg, 0.255 mmol) were combined in a round bottom flask
and taken up in 5 ml dry of DMF. The reaction was stirred at ambient temperature for 12
hours and then poured into 10% HCI and extracted with ethyl acetate. The organic layer was
dried over sodium sulfate, filtered, concentrated, and purified on silica gel. Elution with a
gradient of 2-5% methanol-dichloromethane provided the title compound (100 mg, 81%).

[00864] Step B: 7-(4-(3-tert-butylphenylcarbamoyl)phenoxy)-6-cyanochroman-4-

carboxylic acid: Prepared according to Example 129, Step H to provide the title compound

(46 mg, 47%) as solid. MS (apci) m/z = 468.8 (M-H).




WO 2009/ 158426PCT/ US2009/ 048499 167 [ 00870] Prepared accordi ng to Exanpl e
136, substituting 3, 4-Di chl orophenethylam ne for 3, 4-dichl orobenzylam ne to
provi de swoi200w1684kl or o- 7- (4- ( 3, 4- PCT/US2009/048499

di chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate (81.1 ng, 0.149
mmol, 99.6 %yield) as a solid. M5 (apci) mz = 522.0 (M+2H Na). Exanple
139 Sodi um 165

6- chl oro-7-(4-(2, 3-di chl oropheneth I car bagyl ) phenoxy) chr oman- 4- car boxyl at e
CO2Na CI C C [00871] Preparedacc anpl e136, substituting2-(2, 3-
dichlor gpg%rmlahst7h@1n(€3%&ﬁ&%ﬁ@&&%&ﬂ%&mh&%rﬁ& 4 QaRIRVlidgigodi um

(2, 3-di chl orophenet hyl car ba ghoxy) chr oman- 4- car boxyl ate (43.0 ny,
0.0792 mmol, 100 %yield) asoa 490lid. MS (apci) mz = 520.0 (M+2H Na).
Exanpl e 140 Sodi um

6- chl or o- 7- (4- (4- met hoxyphenet Cew banoyl ) phenoxy) chr oman- 4- car boxyl at e
CO2Na CI o [00872] Prepared accop to Exanple 136, substituting

4- met hoxyphenet hyl am ne for 3, 4- | orobenzyl am net o provi de sodi um

6- chl or o- 7- (4- (4- et hoxyphenet hyl -~“cQ )0\{

\ phenoxy) chr oman- 4- car boxyl ate (49.0 91, 972 mmol, 99.3 %yield) as a

solid. MS é pci) mz 482.0 (Mr2H- Na). WD 2009/ 158426PCT/ US2009/ 048499
168 Exdfp8esl141 Prepared according to Example 134, step A replacing 3-tert-butylaniline with

3-isopropoxyaniline to provide the title compound (53 mg, 56%) as a solid. MS (apci) m/z =
473.1 (M+H).

Example 136

Sodium 6-chloro-7-(4-(3.,4-dichlorobenzylcarbamovyl)phenoxy)chroman-4-carboxylate

COzNa
O
Cl
O i :CI
H
N
: n Cl
O
[00866] Step A: Preparation of ethyl 6-chloro-7-(4-(3.4-dichlorobenzylcarbamoyl)

phenoxy)chroman-4-carboxylate:  4-(6-chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic

acid (Preparation 1) (51.5 mg, 0.137 mmol), in 1:1 DMF:DCM (0.1 M) was sequentially

treated with 3,4-dichlorobenzylamine (26.5 mg, 0.150 mmol), 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (31.4 mg, 0.164 mmol), and 1-Hydroxy-7-azabenzotriazole
(5.58 mg, 0.0410 mmol) at ambient temperature. After 16 hours the reaction was applied
directly to a silica gel column and ecluted with a gradient (15% to 60%) of ethyl acetate-
hexanes to provide the title compound (69.0 mg, 0.129 mmol, 94.4 % yield) as a white solid.

[00867] Step B: Preparation of 6-chloro-7-(4-(3.4-dichlorobenzylcarbamoyl)

phenoxy)chroman-4-carboxylic acid: ethyl 6-chloro-7-(4-(3,4-dichlorobenzylcarbamoyl)

phenoxy)chroman-4-carboxylate (69.0 mg, 0.129 mmol) was reacted with 1.0 molar sodium
hydroxide (516 pL, 0.516 mmol) in a 3:1 THF:Ethanol solution (0.05 M). After 2 hours the
reaction was diluted with ethyl acetate, neutralized with 1.0 molar hydrochloric acid (542 L,

0.542 mmol) and partitioned between saturated aqueous sodium chloride The organic layer



Sodi um

6-chl oro-7-(4-(3, 4-di met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at
e CO2Na GVO[200318842Pr epar edaccor di ngt oExanpl €136, subst i t BCICA$3004/048499

di mret hoxyphenet hyl am ne for 3, 4-dichl orobenzyl am ne to provide sodi um

6- chl oro-7- (4-

(3, 4- di net hoxyphenet hyl car banoyl )phenméy) chrorran 4- car boxyl ate (52.0 ny,

(é;(g?rgﬁevgago eég?}flfﬁﬂdqum sulge?te (ﬁtereds concentrated ang drled un&er hig 1\;'acgur$1'§c/lo+12)1|r_ol-v e)

7- ( 4- ( 4h$ g c&H%c)ﬂnBQ@@@%@"OQ@W?%EH&I‘ )/PB@/‘Q{%Y% £8uGBli@r ochr oman- 4- carboxyl at e

[ 00874] Pr epar’edaccor di ngt oExanpl substituting2(-4-tert-
but yI pI‘[ﬁﬂ&ﬁS)] et hy|Step 1t Hropar&tioch df sbdlomo@ehbvd-a#ﬂdé 4t dcljobeiley | eodinoml)
7-(4-(4-tertbut Ioheneth I arbarmy&lg ,Pg hI O‘BOChEc r]gan 4- car boxyl ate
(36.0 rRRSIQX ARrgrcar oyi el eh)0Rs7 & ‘-’N?%f(n&ﬁ FPareyRhaneRy

(Me2H- N@)omzﬁ%@%@ﬂb@xﬁf@ a§19d 49@ mg, 0.0975 rnm 1% O 1 rnolar 1n tetrahydrofuran, was
6- chl oro-7- (4- hoxyph net h gfcar banmoyl ) phenoxy) chr oman-4- car boxyl at e

CO2Na Cﬁfeatéd@vﬁﬁ)@@dlﬂlﬁﬂﬂléﬁlﬁ’@kﬂdﬁﬂeﬁmlﬂwgg rnrnol) at arnblent temperature. After 20
169 net hoxyphenet hyl car bano henoxy).chr o r box | at e. (54 0. 107
ol TS Dy B S s clal o o A T B R Kk iy Al e

144 SOCHnH”&oncentrated in vacuo. The solid was taken up in 4:1 dichloromethane-hexanes and
6- chl or o- 7- (4- (2, 4- di et hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxy! at

e CO2Nan@ntfa@dsin6lenepad ddad coddi ngh chmamD lte pB8/idubrstiurh t-thrigR-T-4-6.4-

gl gﬁ} g(r)(ﬁg}ﬁ Egnz)y?car aérr}labnﬁ)pﬁegoggl)cﬁroma ! E -car oxy gtréz(%ll mﬁlg,e 0t087£ Tou 1(21%9%0&/il um

(2 4- dlﬁagrwmnﬁmb&%pgmﬁbqu)%yhr oman- 4- car boxyl ate (34.0 nyg,
0. 0637 'mmo %yield) as a solid 13(apci) mz = 511.9 (M2H Na).
Example 137

Sodium 6-chloro-7-(4-(4-(trifluoromethyl)phenethylcarbamoyl)phenoxv)chroman-4-
carboxylate

COzNa
O
Cl
O
H
[j\ N
M\@\T/
O F
F
[00869] Prepared according to Example 136, substituting 2-(4-Trifluoromethyl-

phenyl)-ethylamine for 3,4-dichlorobenzylamine to provide sodium 6-chloro-7-(4-(4-
(trifluoromethyl)phenethylcarbamoyl)phenoxy)chroman-4-carboxylate (45.0 mg, 0.0830
mmol, 94.5 % yield) as a solid. MS (apci) m/z = 518.9 (M+2H-Na).

Example 138

Sodium 6-chloro-7-(4-(3.4-dichlorophenethylcarbamovyl)phenoxy)chroman-4-carboxvlate

CO,Na

Cl

0O



Exanpl e 145 Sodi um

6-chl oro-7- (4-(3-fl uorophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
CO2Na CI WwoQswriserepar ed accordi ng to Exanpl e 136, subs®PCTiS2e0y/048499
3-fl uorophenet hyl am ne for 3, 4-di chl orobenzyl am ne to provide sodi um

6- chl oro-7-(4-(3-fl uorophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e
(49.7 nmg, 0.0996 mmol, 98.5 %yield) By a solid. M5 (apci) mz = 470.0
(M-2H Exanpl e 146 Sodi ym L . .

6- chl orl\[lﬁz’sizﬂ(] 4- ( 3-herangd fﬁf@ﬁﬁ%gﬂ Extppirdy 0) pheHugs dridivhlerophensthdping e
CRNa - (9D 2009/ASAABBECTIMFR009/ 048499 100.1400878) R par aleaioor f-1gat 0
Exanpl e 136, substituting 3-Methyl phenethyl am ne for

3, 4- di dhitldoobbkearryyhearbeendyd)ppemriygdireodi-dHarboxylate (81.1 mg, 0.149 mmol, 99.6 %

b T GETEI LRRPYL Py e e

(Mr2H-Na) . Exanpl e 147 Sodi um Example 139
6-chl oro-7-(4-(4-(trifluoronethylthio) p%enet hyl car banmoyl ) phenoxy) chr oman- 4-
car boxy| Sedum@a@Naroc]-(4-008-dahRirepheActhPlceanatyl)pienoky)chroman-4-carboxylate
2-(4-(trifluoronethylthio)phenyl )gthanan ne: 4-

(Trifluoronethylthio)phenyl a€etyonrtrile (183.4 ng, 0.844 mmol), 0.3 nolar
in THF, was heated to reflwoand . then treated with Borane-nethyl sulfide
conpl ex (88.09 1AL, 0.929 mol After 1 hour of refluxing, the reaction

m xture was cooled to anbient TEnp®rature and then treated dropwi se with
5.0 nolar hydrochloric acid (604 9x[iL, 3.04Q mml). The reaction mxture
was then heated to reflux for an itk}onal D mjnutes. After 30 m nutes
the reaction m xture was cool ed t0”0 and reated with 1.0 nol ar

sodi um hydroxi de (4644 [iL, 4.644 mmd). Thbreaction mixture was dil uted
with dieth ether and partitioned with _dei op:i zed _water. The organic_ | ayer

| ( i
was dril@88Tlt n pdiraRgsdim @55BEREt e ©30%0 FIdIBE, il P%er etiOSEWHRENt raf?ed, and
dried f ' o Pizghy; nravi L4l e sompauagd( 170. 7
g, 0. 7By HAGE e NAUREHIE A8 O RrViEG hodih FOBRHAR
Pr epar a2idedicllbrophbnydthydearbarovydyphefdky(ehrémun-Hhaacionyiatdé Ming, 0.0792 mmol,

phenet hyl car banoyl ) phenoxy) chr oman-4- car yl at e: 4- (6- Chl or o- 4- (et hoxycar bo
nyl) e 08 taioK S&WBE-M&?@%W& ?%9-@@%432@18 ‘1) (50.7 mg, 0.137 mmol), in
1:1 DCM DWMF (0.1 M was sequenti algd ﬁlﬁr{fl@i‘itﬁd W th
2-(4-(trifluoronethylthio)phenyl)etharnamne (32.7 ng, 0.148 mol ),

1- ( 3- di mSodiuna frichpe-Gayi-retbdtyphemtinddirbarmald)dhgosxgotiromantd-dagibx@lamg, 0. 161
nmol ), 1-hydroxy-7-azabenzotriazgle (5.49 ng, 0.0404 nmol), and

N, NDi i sopropy! et hyl ani ne (g6.Y g2 0.202 nmmol ) at anbi ent tenperature.

After 16 hours the reactio® @ applied directly to a silica gel colum and

eluted with a gradient (15%

[00872] Prepared according to Example 136, substituting 4-methoxyphenethylamine
for 3,4-dichlorobenzylamine  to provide sodium 6-chloro-7-(4-(4-methoxyphenethyl-
carbamoyl) \phenoxy)chroman-4-carboxylate (49.0 mg, 0.0972 mmol, 99.3 % yield) as a
solid. MS (apci) m/z = 482.0 (M+2H-Na).



WO 2009/ 158426PCT/ US2009/ 048499 171 of ethyl acetate-hexanes to provide the
title conpound (73.3 ng, 0.126 mmol, 93.9 %yield) as a white solid.

[ 00881] StwpCrvspasat i onof 6- chl oro- 7- (4- (4- (trifl uor onmePhyIusho00) 48499

phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyli c acid: et hyl

6-chl oro-7-(4-(4-

(trifluoromethylthio)phenethyl car banopdg) phenoxy) chr oman- 4- car boxyl ate (73.3
ng, 0.126 mmol) was reacted with 1,0 ngl ar, sodi um hydroxi de (506 1AL, 0.506
mmol) in a 3:1 THF: Et hanol sol utléﬂﬁ‘a(‘ﬂ’ﬁﬁ‘q\/y. After 2 hours the reaction

was dil SB@HH"\G EHIOFC“? b @Q%ﬁ%ﬁox ﬁétﬁ 1' G cho Hﬂloﬁfan-hlygefrg la%i c

acid (53T IAL, r I one [ en saturated aqueous sodi um
chloride. The organl c I ayer p G%Néd with sodiumsulfate, filtered,
concentrated, and dried undes_high vacuumto provide the title conpound

d) as a solid. [00882] Step D. Preparation
or onet hyl t hi 0)

(trifluoronethylthio) phenethyl cdrhg
(58.7 ng, 0.106 nmmol), 0.1 nolar n
sodi um net hanol ate (213 1AL, 0.106 mfol) at~N&mient tenperature. After 20
m nutes, the solvent was renoved in vacuo. Fhe resulting solid was taken up
in et hyI acetate and concentrated in vacuo. The solid was taken up in 4:1
di chl orl00&tHhane- Hugpateds antcewinent rtat ed Examplgcuo 13Ad drsubsiitutider  hi.¢h

od| um

d
o e ReRY s Rt Ko D b Bimine x ) Bridtaredivn S BI9W L4 (60, 0
rrg, 0. 183- d{ﬁﬁthox%he%eﬁfym@aﬁﬂoy%h@m&gﬁchﬂmm Cap6kylate? Z(52.0652d) (MR Na) .

Exanpl e 148 Sodi um
6- chl orrompl, 02-1(%3 yield) astl sotidpMer{eptiymézr bABYMiBhleNaky) chr oman- 4- car boxyl at e
CO2Na CI C C [00883]Step A Pre@aratlo%‘ég
2- (3, 5-dichl orophenyl)acetonitril gqge hl or obenzyl chloride (315.6 ng,
1. 615 mMMmgbiiunD7-24-(Rked-buthlpRMRE v 1¥WaBarhé @ fhe s Wh idhcSed ey ANt Seoxylhs. 2 Ny,
3.229 mmol) and alTowed to stir at anbient tenperature for 24 hours. After
24 WD 2009/ 158426PCT/ US2009/028489° 172 hours the reaction mi xture was
diluted with diethyl ether and fpartitioned between saturated aqueous sodi um
chloride. The organic | ayer dried with magnesiumsulfate, filtered, and
concentrated to provide the title @onpound (155.5 ng, 0.836 nmol, 51.8 %
yield) as a dark red oil. [008 p B: Preparation of
2- (3, 5-di chl orophenyl ) et hanam ne: n-_~di eyl or ophenyl )acetonitrile (155.5
ng, 0.836 mmol), 0.3 nolar in THF, S hea g reflux and then treated
w th Borane-nethyl sulfide conplex (87.20 1F 0.919 mmol ). After 1 hour of
refl uxing, the reaction m xture was cool ed to anbi ent tenperature and then
treat ed008 YW se Rmepahieds 0 acmirding hydo oc tﬂmmpdne acil 86,( 60511b§htut1mg 3(-09&t+mol ) .

The reaction was heated to reflux for an addjtion 30 m nutes.
After SOUHPRARY % v “P%a@flgﬁ dﬁ?h&?@b@ﬂ ig®ol &4 NrEVige umr ddftdteiith 1. 0

mol ar [ ARy OBRHOx YR chfbr S forTiRU JoarbbRGlafe Fo&Id fgnatas
di | ut ef]ﬁ?&}?‘% E?ﬁgt hﬁa etyf‘?gr aééﬁ%acrtl t‘“l%o0 Caﬁ ggllaon dlg%at er. Fﬂﬁn

or gani O7N.2%«eyicMasgs dsaleld MM (alpcip at/asH08 10 (daridhad.e 98% povvder filtered,
concentrated, and dried for one mpute u hi gh vacuum to provide the

n
title corrpound (135.2 ny, 0.7113 %F“p%ﬁjﬁ %yield) as a light yellow oil.

[ 00885] StS%Hlu% 64 chﬁﬁ)@ﬁa&l'(@ r}n&floﬁlpmﬁllethvlcarbarnovl)phenoxv)chrornan 4-carboxylate
6- chl or o-7-(4-(3, b- di chi or ophenet hyl car banmoyl )

pf uran, was treated with

CO,Na
o}
Cl
o}
Tl
N O
T \/\@/
[00875] Prepared according to Example 136, substituting 3-methoxyphenethylamine

for 3,4-dichlorobenzylamine to provide sodium 6-chloro-7-(4-(3-



phenoxy) chr oman- 4- car boxyl at e:

4- (6- Chl oro-4- (et hoxycar bonyl ) chr oman- 7- yl oxy) benzoic acid (Preparation 1)
(54.2 ng,wo.20ep158az6l ), in 1:1 DCMDMF (0.1 M was sequemrCiraiskgoonsaat ed wit h
2- (3, 5-di chl orophenyl ) et hanam ne (30.1 ng, 0.158 mmol ), 1-(3-

di met hyl am nopropyl) - 3- et hyl carbodi i m de hydrochloride (33.1 ng, 0.173
mol ), 1- Hydroxy-7-azabenzotriazole (.87 ng, 0.0432 mmol ), and

N, N- di i sopropyl et hyl a 216 I ien erat ure.
After ZRCHBOIRLCRYEYIFa %&‘fl?}dfp%\ﬁa%ygﬁwméa chief yfﬁtﬁ {3 @b a0 487 %Olcé’gé’nn and
el uted o g%ﬁﬁﬁm%H%ﬂhﬂﬂk(&&5%&%9—§@V®(pﬁaﬁfﬂ¥j acet at e- hexanes to provide the

title co yield) as a white solid.
[ 00886] Step D: Preparatlon of Example 144
ghgglog; . di 4 7 LR h net l q(::t §1.t33 lg01¥10zll)phenoxv)chlrornan 4-carboxylate

phenoxy)chronan 4- carboxylate (76.4 nmg, 0.139 nmol) was reacted with 1.0
nol ar sodi um hydr oxi de (557 .557 mmol ) in a 3:1 THF: Et hanol sol ution
(0.05 M. After 2 hours the r ion was diluted with ethyl acetate,
neutralized with 1.0 nol ar hydrocﬁ|or|c acid (585 pl, 0.585 mmmol) and
partitioned between saturated Souedus ﬁodldhmchlorlde The organi c | ayer
was dried with sodi um sul fate, el exl,_esopgentrated, and dried under high
vacuumto provide the title conpound!(72.5 0.115 nnDI 82.8 %yield) as
a solid. WO 2009/158426PCT/U82009/028499 17 06887]Step E.: Preparation of

d 75 5- di_chl h
oo TS e e e GBS or 0136 4 pstiting 204
di chl Ord?ﬂéﬁiaﬁizoﬂﬁéhﬂ@étbﬁﬁﬁﬁhe) foR Ben@xibedicarBimfreC &y foxik isedias 6lchiBR-P- (4D,

0. 115 in tetrahydrofuran, was treated with sodi um

met handlzét@n(eﬁ%yphenemym&amm )phenoxgiehiosmn-4-esrbexdetar e(34AF t a1z, 200.8637ut es,
t he sol ven ved | N d was taken up in eth
et ok o8 RIRY R G o Bt Bhc B ST DEMIZEERY) 6, %S K er P Y

di chl or onet hane- hexanes and COﬂCG@k@ﬁﬁﬂQlA@ vacuo and dried under high
vacuum to provide sodlum

6- chl or o- Bodmnt &chlogg (B
(62.0 ng, 0.114 mol, 99.1 96
(M+2H Na) Exanpl e 149 Sodi um
6- chl oro- 7- (4- ( 3- phenoxyphen car banoyl ) phenoxy) chr oman- 4- car boxyl at e
CO2Na CI [00888] Step A: Prepar n of ethyl

6- chl or o- 7- (4- ( 3- phenoxyphenet h Ic%rbannyl) phenoxy) chr oman- 4- car boxyl at e:
4- (6-Chl oro-4- (et hoxycarbonyl)c -yl oxy) benzoic acid (Preparation 1)
(51.6 ng, 0.137 nmmol), in 1:1 s sequentially treated with
3- phenoxyphenet hyl am ne (32.1 ny, O. 1Q;ﬁ;ﬁ:jmﬁ-(3-dinethylaninopropyl)-
3-et hyl carbodii m de hydrochloride (31.5 ng, U.164 mmol), and 1-hydroxy-7-
azabenz00877azol e KrbpHh&d sgtordin®4d Exnmple) 136 sabsbinging I-Aopephdndttslantiht dor 24
hours the reaction was applied dlrectly to a silica_gel colum and el uted

with a Yf-dhlebonzreming 6(9%19%\“1 %tWMaée@k&@r@- h&%ﬂgwp@hﬁm@&w%ﬂmh tle
lj S
%?ngfggg# %%3 a%Q<%ﬁ§)gE%!42%%§é e%%gyp enet gﬁgy §h]M§Q%§§J tep

phenoxyﬁ&hf@nnmﬂw+aﬂnhgxyI|c aC|d EthyI

6-chl oro-7-(4-(3- phenoxyphenethylcarbann¥%g phenoxy) chr oman- 4- car boxyl at e
(71.6 ngy, 0.125 nnDI) was react ed Bgamplal4p pp| ar sodlun1hydrOX|de (501 pi,
0. 501 ML) 4if,f} ¢ ; heﬁ@éh fchx%gm% i n-2£c 184 atEhe
reacti on was O
hydr ochl ori c aC|d (526 pi, 0.52¢ -"za) and partltloned betmeen saturated
aqueous sodium chloride. The grganic |layer was dried with sodi um sul fate,
filtered, concentrated, and dri under high vacuumto provide the title
conmpound (56.4 ng, 0.104 nmol, 8&F 8c%yield) as a solid. WO

2009/ 158426PCT/ US2009/ 048499 1740 90] Step C. Preparation of sodium

6- chl or o- 7- (4- ( 3- phenoxyphenet hyl - r bgmoyl ) phenoxy) chr oman- 4- car boxyl at e:
6- Chl or o- 7- (4- ( 3- phenoxyphenet hyl ca ) noxy) chr oman- 4- car boxyl i c
acid (56.4 ng, 0.104 mmol), 0.1 nolar @n tet ydrofuran, was treated with
sodi um et hanol ate (207 ul, 0.104 nmmol) at anbient tenperature. After 20

m nutes, the solvent was renoved in vacuo. The resulting solid was taken up
in ethyl acetate and concentrated in vacuo. The solid was taken up in 4:1
di chl or onet hane- hexanes and concentrated in vacuo and dried under high
vacuum to provi de sodi um 6-chl oro-7-(4-(3-
phenoxyphenethylcarbanDyI)phenoxy)chronan 4 carboxylate (58 0 g, 0. 102

~NN SN N s S p—

EQDAE ay N / Sh@ VikgimaTil KV cah@ boxy| ate
'ehggmas a SO|Id NB (apC|) mz = 521.9




CO2Na CI Cl [00891] Step A: Preparation of ethyl

6- chl or o- 7- (4- (3- chl or ophenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e:

4- ( 6- Chl owo-2de9(s8426xycar bonyl ) chr oman- 7- yl oxy) benzoi ¢ a®Cu/USPwoepas4ae i on 1)
(48.8 ng, 0.130 nmol), in 1:1 DCMDMF (0.1 M was sequentially treated with
2- (3-chl or ophenyl ) et hyI amne (22.2 ng, 0.143 mol), 1-(3-

di met hyl am nopropyl) - 3- et hyl car bodi i mme hydrochl ori de (29.8 ng, 0.155

nmol ), 1- hydroxy -azapenzotri a (5,29 ny nbi ent
terrpera{sﬂg@] Af 1 dreopedeRspETEn© FEABRF d ﬁ%%@stgbmg ééM%fﬁ E?Iﬁ}l)%%nlge i ca
gel col t dient.. ( Q9% _ xanes
to pr ov%gglﬁﬁﬁoﬁntg %lg&é%@néguﬁggl(d glécﬁﬁﬁr% , ég?{?lorig 7%%0@ ,&%%iﬁéﬂ%%eyt/l e ; g,h)e

whi t e gibknaky)§R0B82UStaexBlatd(4damat D AA0 ofimslo@P 8rix yield) as a solid. MS (apci)

6- chl or o- 7- yphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl at e:
et hyl gEAT %‘?606 é\ﬂfzﬁ%ﬁx) chl or ophenet hyl car banoyl ) phenoxy)

chroman- 4-carboxylate (61.1 ng, OpgLL%, 47 was reacted with 1.0 nolar

sodi um hydroxi de (475 ul, 0.475 nmmol) 'in a 3:1 THF: Et hanol sol ution (0.05
M. Aft eSo@iuhoéHeklordid-(# dddtriforomahylitiolpbehatitl dnredrgyl) phemiatehromentlr al | zed
with 1.0 nolar hydrochloric acid (é&88otllate0. 499 nmmol ) and partitioned

bet ween sat urated aqueous ghl ori de. The organic |ayer was dried with
sodiumsul fate, filtered, Icongentrated, and dried WO

2009/ 158426PCT/ US2009/ 048 5 under high vacuumto provide the title
conmpound (40.2 ng, 0.0827 69.6 %yield) as a solid. [00893] Step C
Preparation of sodi um 6-chl orp-79(4- ( 3- chl or ophenet hyl car banoyl )
phenoxy) chr oman- 4- car boxyl at €? hI oro-7-(4- (3 - chl or ophenet hyl carb

anoyl ) phenoxy) chroman-4-carbo g¢id (4Q.2 ng, 0.0827 mmol), 0.1 nolar
in tetrahydrofuran, was treated s di Iate (165 uL, 0.0827
mol ) at ambi ent tenperature. After020 mn sol vent was renoved in

vacuo. The resulting solid was taken up in et hﬁ acetate and concentrated
in vacyo0879e solStep was tRkparatigm iof 2:(2- (dlfhtmlrmnethelttlha)mheﬂnﬂ)@atmamawd 4-

ed d d d d i
S r T oo N B S HEER AT e Rs b RGP holar i ot o
Eﬁf/i 0 rHE:)ateQ tg%ﬁumld thg'IQQII‘ éﬂr%ﬁ' ) BAsn@nslyl Quffe dARfEr (88.60 TR
6- chl orrnm@L)(Aft(:BL (nburldf Irefbuxome theyed gloametxhyré eas beoted to) grhls ergxghpdratmnamds -
b t Na Cl E ) ) )
fggsgﬁﬁé&ﬁwt%@aw&ﬁ%ﬂb% opRlpgydrechiasioactdy(602.9 43 449granb: g jeaction

phenet Ry aat Ratpydn) RIRAAY Yok faf@ﬁ‘ adktiGEE L @Wﬂuﬁht%s ﬂft&%rrﬁﬁ’lu?c% G fé'a&gont 0
Exanpl e 150, substituting 2-(3-Trifluoronethyl phenyl)-ethylanine for

2- ( 3- Chhmnuprvemydo))tstdhtxbl (hﬁCrmldtthelprtI@vﬂedeNlﬁodhOumlar sodium hydroxide (4644 uL,

6- chl or 4- ( trlfl yor one I net ar Xy).C. n- 4-
car boxyt &e g o reas g SThii RO BTG AR e ARG ek RhERBa vt -
= 517. Qie(dﬂfz%'d'%er Eﬁ@ﬂ'@aﬁlc]lg’;% didelY with potassium carbonate 98% powder, filtered,
6-chloro-7-(4-(2-(trifluoronethyl)phenethyl carbanoyl ) phenoxy) chr oman- 4-

concentrated, and dried for one minute under high vacuum to provide the title compound
(170.7 mg, 0.772 mmol, 91.2 % yield) as a light yellow oil.
[00880] Step B: Preparation of ethyl 6-chloro-7-(4-(4-(trifluoromethylthio)

phenethylcarbamoyl)phenoxy)chroman-4-carboxylate: 4-(6-Chloro-4-(ethoxycarbonyl)
chroman-7-yloxy)benzoic acid (Preparation 1) (50.7 mg, 0.137 mmol), in 1:1 DCM:DMF

(0.1 M) was sequentially treated with 2-(4-(trifluoromethylthio)phenyl)ethanamine (32.7 mg,
0.148 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (31.0 mg, 0.161
mmol), 1-hydroxy-7-azabenzotriazole (549 mg, 0.0404 mmol), and N,N-
Diisopropylethylamine (26.1 mg, 0.202 mmol) at ambient temperature. After 16 hours the

reaction was applied directly to a silica gel column and eluted with a gradient (15% to 60%)



carboxylate CO2Na WO 2009/ 158426PCT/ US2009/ 048499 176

[ 00895] Pr epar edaccor di ngt oExanpl e150, substituting2-(2-

trifl uor owethedskenyl ) et hyl am ne for 2-(3-chl orophenyl ) eCigisacmondes4vo

provi de sodi um 6- chloro-7-(4-(2-(trifluoronethyl)phenethylcarb

anoyl ) phenoxy) chr oman-4-c arbo xylate (55.0 ng, 0.101 mmol, 101 %yield) as
a solid. Ms (apci) niz 520.0 (M+r2HNd). Exanpl e 153 Sodi um

6- chl 4-(2-11 h yl b I I
SRR CA S L I P R
2-f I uorQphengt dyham ne for

2- (3-chl or ophenyl) et hyl am net opr ovi desodi unt- chl oro-7- (4- ( 2-
fl uor op[ﬂesﬁalﬂ hyI catganoyC) pheRepyrtbn onmanf 4- cécbloxorl 48 €4(@ifludrameth @AtHHIOH 6

EXng.lrrpI &L e&et Ibdl)nox?ﬁphaeng)?xll)lcﬁiromg/g 4( %‘?ﬁo' VhE:d z 501 70. ]éth llv'+2|+ '\El) ro-7-(4-(4-
6- Cyan r?ﬂdo‘%orﬁ@th(é%&b{ﬂh@ﬁ’ét%ﬁ? rBé(&%ngﬁJe%%gﬁg&Q@fﬁ%{ '41&%&%3)(3 qh5 9MRY; 4. LRy boxyl

i c aci Step A tion of
6- cyanaonme)4whSréacrads ithr bﬁembgﬁlr)sodlum hydroxide (506 uL 0506 rnrnol) in a 3:1

(o oo EARhol elRER K Gnofy ol o Reats 705 Ry ans antted ot elubacsgiteo. 1415
mrol ) iy, #hiehlrerebhans: ﬁ@ercHﬁn)lc and 63‘3 lN%E“ @gﬁf'}ﬁnfl E@hﬁtl&ﬁedcge@\%enwas

added oxal yl dichloride ( e reaction was
sti rr echaturatadrbi@otis scaimemhtomde leorg@nmlaynt v8s dﬁed (Vilfhlsbdliumrmﬂtfatehﬁltaladj l'i ne

i pterimiar 33 afER uhad led bhSumic B s b R dopoipd G PullTRlds "he

reacti qpmpj, Xl vre fAidtigd wth ethyl acetate and washed with 1M
hydrochl oric aci sat ur at ed SOdI um bi car bonat e, and sat ur at ed SOdI um
chl ori d80882i ed Ster &hhyRicparstis )9 1246 4

sul fate, ‘ »
di chl orkofres 4% ne-3 functional {zjlélﬂms?](“é%\ gel

3] ] y v _. 0
for 30 mﬂu&@@ th iﬁﬁa f H h@ch @ fwﬁh 9%[&%%8& ghthan NG EEMMiE BEHE(ISA) W8
purifi e(d by pr%pgr at? vﬂe et hlﬁl aayero‘j:c rona}'g)ogragﬁy erut}%iﬁlg W t h(ZS%MFOAc in
hexaned).t@® yinelld 019 medarof tetehydiafimncerpoantdd (dth edpirelndythanolate (213 uL,

0.106 mmol) at ambient temperature. After 20 minutes, the solvent was removed in vacuo.

The resulting solid was taken up in ethyl acetate and concentrated in vacuo. The solid was
taken up in 4:1 dichloromethane-hexanes and concentrated in vacuo and dried under high
vacuum to provide sodium 6-chloro-7-(4-(4-
(trifluoromethylthio)phenethylcarbamoyl)phenoxy)chroman-4-carboxylate (60.0 mg, 0.105
mmol, 98.3 % yield) as a solid. MS (apci) m/z = 552.0 (M+2H-Na).

Example 148

Sodium 6-chloro-7-(4-(3,5-dichlorophenethylcarbamovyl)phenoxy)chroman-4-carboxvlate

COsNa
O
Cl
O
H
\O\WN cl
See:
Cl
[00883] Step A: Preparation of 2-(3.5-dichlorophenyl)acetonitrile: 3,5-Dichlorobenzyl

chloride (315.6 mg, 1.615 mmol), 0.2 molar in DMSO, was treated with sodium cyanide
(158.2 mg, 3.229 mmol) and allowed to stir at ambient temperature for 24 hours. After 24



[ 00898] Step B: Preparation of

6-cyano-7-(4-(3-(trifluoronethyl)phenyl carbanoyl)

phenoxy) cNoanemsg426ar boxyl i ¢ acid: To a sol ution of netirgir/iB2epamoy- (4- ( 3-
(trifluoronethyl)phenyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate (.019 g,
0.0383 mml ) in 3:1 THF/ nethanol (2 m) was added 1M sodi um hydr oxi de
(0.0459 m, 0.0459 mmol ), and the reacwi on was stirred at amnbi ent

t enper ture overnight. The reaction was concentrated and partitioned
bet wee TOEFORE rsmog.mla%a Wﬂéﬁalﬂﬁdmlﬁmlet‘*ﬁﬁé’ﬂ% GBS arRECL Reivaeh stiBHKe wi t h

ELOAC, AblsNBaRATBNBRL, MRARLMHIL BYEF SaVEHG Hith G MUGlmSQb UL ik,
flltere and concentrated. Th rude material was purified by preparative
t hi n | apecentiatedratpogvidpihe tﬁleud:qmlg)umdt(lﬁ%nfg 0.836 mmol, 51.8 % yield) as a dark

di chl or omsﬁhane/ met hanol / acet i c acid to yield 10 ng of the title conpound
(54.2 9P d). M5 (apci) mz = 480.8 (M+H). Exanple 155

6- Chl 0{\%@0584(]4 (4-qbenyB ey Brefeaydnc ardramayb seienerophiyi RiBRadmear bp@v&' c
aci d xture of cIs and trans Isoners) co2H
Cl Ph [diﬂﬂ@t@b&rmb)a@etoﬁtrdpﬂﬁti o1g, 01834 nphelny. &yrmluhaﬂ&ﬁﬁweasd)eawd to Teflux

o7) g hetiraBon Ry rIme RS i idaeannis (3580 i Uau) gunahof RS BARGE he-
react| QfF MARXEANRA iR it sl (BT o HifbieRARHBRANNESA! liR#Ofkda cool

to anbi ent tenperature, and the product was precipitated by the slow
addi t i alrop¥isevatithrs.0 Tlftmélrshykimthlmraelddél)l éqtl,eﬁjO@B anfol). Thatdaohon cnvycuwl wlasl 0g

f the titl 6 l.d 90 L B, P t
B ohoe ek o elBn A b addbontod] Gitther. LGS0 RumDec el Bra B e
(. 310 Goolkd ROk i1 DlholSodidsl ke (soamual ysamugingycnjde 1 1

THF (3.44 m, 3.44 mmol), he reaction ‘was heatedto reflux for 4
hours. rEépsionegaictiro nvaﬁa@had:d mméddlt:tbyb otbkr tmd aanbutlemd WeuhpmlmmdewafandT wat er

0.131 ni M WO 2009/ 158426PCT/ US200 3499 0.
gddl ti d’ﬁ%%m a0, d§’§g PRIEPse A fd é”nalﬁngég/f HPBW egﬁﬁ 3@%0633 f tre?iﬂe%}lad?or 30
M nut edriclh@r Bﬁ@‘ﬁ{lhﬂ’c@ whasr Rligh Wasehintitd BrdRli@Ameanet édﬂl CtO13§r henidyr@t e was

concentrated to yield 100 ng of the title conpound (34.8 %yi el d) as a 1:1
m xt ur enwpl, & d %n@bld)wasllglﬁaﬂlmvsoﬂ{ 00901] Step C. Preparation of et hyl

?_chh Lg:{@pigS(] 4-( C%’RC%I %*ghex‘éf]( %Cﬁ_%r!bl,é gﬁ% (?17 94 %] 9)((%{ gh(igrrop enethvlcar ra%?ov)( late
th "
(N eNd?%@%{sﬁﬁ%@ﬁﬁ%@%ﬁm@xwégemt&gqgﬂgg g(c@r%?ﬁclﬁom@nz%ﬂofﬂ%ﬂzmc

(1R, 4R)ac eapplatipe | I0HE4dmagd Biéd4 m@@li?lngl 1DGCEEDMID(0.1 M) B s¢quentiallyl ) was

Pydr ol ae N8 0343 g SBReHbTNaiG ¢ R} odRET ol Inds BENTFeq -C-
over ni gﬁﬁlethmﬂnﬁﬁﬁslsylpg -Rachbodiingde V\hfrd}oﬁ{l&?@e and. waghed w3t hnhM), 1-

hydrochl ori ¢ acid, saturated sodi um bicarbonate, and saturated so i um

chl ori dédydrpre? @zmmtﬂaml@ (5. Wangs @Mﬂatr@’doan@ddl?i nlﬁdumpé@pﬁﬁhylamm@g &di um
sul fate r ed conc entr ted d mat eri al was rifi dona
a1 ot agdn &S LSRR ERTAD GRGALE AERR G TR GioBya Pruffiou e

hexanes, §ificyigel €olti@ dnSOsTBIcE \O1fth tahgaam&@tdws% tol 8e%d) 1 drsdth @l aétetaftghéxaﬁémfo was
col l ected an§ called isoner 1 (27 ). The second eluting i somer was call ed

i soner pZO‘(IQch?g)ﬂe cphwored 66 4/@%CQ)&1$ glmQaLt Fohgo ﬁf@‘ldéa%h whitesolebe | somers were

gofzhfjg: §6§ﬁ6n4 (4[5‘309 dits et

aci d, |tﬁ1‘éﬂ&{v)é‘hr0fﬁ@n-a G?l%dﬂvh@ rhcﬁif e@h}ﬂh(t @ﬁl@roz%((éﬂ'(ﬁ ‘5 dlchlorophenethylcarbarnoyl)
phenylcyclohexylcarbannyl) henozy)chronan 4- carboxyllc acid, isoner

(0. 027 @enwm@momﬁ@rﬂ)carbpxx afe (e met ﬂéﬁ%lﬂﬂ(lql) rwa)g rogpscdanted - mnwha@dp@imn
hyd ty 16 h
) o SRrRa st Pa3 T olTB) oo AP TSR ERT AR 5 i, /e Doy °

wat er aegbtibMvwsdliReddl with sthaidat@ndueizactigd .0 \whdle h/ydhh:hﬁtrfb%ld (ﬁgs ul
conbi ned organi c | ayers were washed with saturated sodiumchloride, dried

over arfhiftr B seul pavigenctdcayc; safusnied adueas sodivanehlenidsd The ojgasialage my of
the tit] & ) (M Step
D(2): ﬁNep({a%.lr g}&?'&iﬁ ;gogg ]ﬁggulﬁ%tg fﬁ_ g%d( ﬁgﬁﬁg’[@:ﬁ% %%Ied- chgeqlh% Y)acpl_r%lgr}ltg) 890%%34
phenoxythe hitfl® aiptmaan Do xyd, i0cl 18Ghlol, 8BS BMBIyiedd) akQ @ha.ol ution of

6- chl oro-7-(4-(4- phenyl cycl ohexyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid, isomer 2 (0.032 g, 0.060 mol) in 3:1 THF/ nethanol (1 m) was added
1M sodi um hydroxide (0.13 m, 0.13 mmol), and the reaction was stirred for
16 hours at anbient tenperature. The reaction was concentrated, and dil uted
with water and 1M hydrochloric acid, and extracted twice with Et0Ac. The
conbi ned organic |ayers were washed with saturated sodiumchloride, dried




WO 2009/ 158426PCT/ US2009/ 048499 179 over anhydrous sodi um sul fate,

filtered, and concentrated to yield 30 ng of the title conmpound (100 %

yi el d). MBO(agcisy42a1 z = 506. 1 (MtH). Exanpl e 156 PCT/US2009/048499
7-(4-(4-tert-butyl cycl ohexyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl i c
acid [00904]Step A: Preparation of ethyl

7-(4-(4-tert- butyl cycl ohexyl car bamoyl )3henoxy) -

6-chl or oman- 4- car boxyl ate: . To a sol
4- (6- CHB@? 14- (etS{%B(y(,Ear g eRarat of

Mol ), Nl TR BN DYoLl A A, 20160 00499 g 0, 040_9 ghbl%gﬁ@ &/as
4tert-T§%ﬂgl_T§b€D_D@b_y ohexanam ne , 0.490 mmol) in DVF (2 M) added

N - (( eti¢chibiophenejhyidtanlydnend) piSiox Nehroiamet-batbpxydjs anié(60.8 mgi i Henmol),

Qﬁgf gﬁ{b fwg@r 3%?? 43&%1% wamrgateérﬁéthrsegww %#n%ﬁéfata"&am @5 %ﬁﬁg%itet and
washed a\eﬁﬂl&tlt E]m{di’éf hAf%Eﬂ 80 3ihGhes SAE WoRlcRH w9 Gty & ﬁlam%atrﬁﬁygﬁous

saturated sodiumchlorid The organi c | ayer was dried over an

sodi umsshdfvsaalseakehldptlareelQII aaﬁdtecaodccemutemaraed in Vhaioc Thdeolnbhtves takbn wpsn |éL1r| f i ed
onaBS({)}geSPlsstemel tin W|t allneaé%%(g f 5-70% Et OA
hexane<fBOWMEIINgACKRPCE Ad FRNERHtEd Hovasho ARd ¢ /wfeé igh VLB S Pieds B

Prepar abliRh of 6=chtbrd-4- (1‘45{5 5= cﬁéﬁlbﬁl %M&leﬂi}@&%%ﬂ)%ﬂ@ﬂdﬂym&ﬁwh cﬁrboxylate

chl or ochr oman- 4- car boxylic acid 0o a solution of ethyl

- (4- (4-(620trhgtOy] léymlnohéﬁw %amdidtm;al SopiH eM&x(spei BmcAr 62b8 iVo2ERNG) car boxyl at e
(.037 g, 0.072 mmol ) in 3:1 THF/ han I é?l m) was added 1M sodi um
hydroxide (0.15 m, 0.15 mmol), a el&ction was stirred for 16 hours
at anbi erstodhﬁﬁr@%ﬁﬁwem A ch&8Hhé R WEFH SRV BIREARLSChraReh U8 IR Iafue Was
diluted wth diTute hydrochlorrc acird and extracted twce with EtOAc. The
conbi ned organic |ayers wer g weaShtdd with saturated sodi umchloride, dried
over anhydrous sodium sul fabeAJfiltered, and concentrated to yield 32 ng of
the title conpound (91 %yi el M5 (apci) mz = 486.1 (MtH). WO

2009/ 158426PCT/ US2009/ 048499 I80CExanpl e 157

6- Chl or o- 7- (4- (4, 4-di net hyl cyd& yl car bam)yl ) phenoxy) chr oman- 4- car boxyl i c
acid 0 [00906] Step A: Preparat oiN. 4+~4-4 | cycl ohexanone oxine: To a
i D49 mmol ) in 95% et hanol
481 m, 40.49 mmol), and

the regobsgs) was digataed PTrébafﬁlfohuaf étﬁ’ﬂ @-chioky-3- (4Tklfbhéﬁ§<%h&iétﬁ&@®r&%ﬂvﬂ?ﬂ to
anbi ent terrperature and the product was precipitated by the addition of

aba; t éd(%?hkwabﬂnﬁmhoxyowt@miybehrpmaWeyl@lxﬂb@nzrm of

Elhéel EZI: Hg{e%gﬂfg ar%u n )BﬁS lloﬁ &&e@%ﬁ Olnﬁ? ﬁ??%%t F%Ocel\él I{/Iﬁp@r )O"g’]vaso sequentially
4, 4- di nedabil wivle th@ii Rén c@bxy1aMine - (304 rﬁ% dlﬂﬂmmﬁmj )1- asrmfﬂéﬁly{a%mﬁbﬂmpﬂ; added
IMIithiumalumnumhydride in THF (3.0 : mmol ), and the reaction

was heat-elylcarbpdiimige fbydmclﬂeudg (?rhé r@gct |0o1ré4wa§1rmbommdtd -lssloxt &

anbi ent_ t.enper at 1M sodi u 115 m),

and aaditTeanar e & TR URHF piiutuilidy SRRERILRASR LG HR b 15
m nut esy@nppficd Hﬁé@@ toThglida gdl rcamauy\aﬁi sastedive fhdndAs% aﬁdo%hsf épbi ned
organic |l ayers were concentrated. The crude product was treated with 5M
hydr oge-'wef@%ivrm@i@ fonprgvisi dhe titlgl qospednd ¢7 50 ime.f Q21 0melnl ds% vl vas
concent\{é@{ es% t0 yield 60 ng of the title conmpound (25.4 %yield).

[ 00908] & "Preparation of ethyl

6- chl or[00889]4- ( 4,Stesli Mt hptcpyationeofl C@J’cbl@fmyl()r (3-phenoxyphenethylcarbamoyl)
phenoxy)chroman 4 car boxyl ate: To a solutio

ir Gitah- frchlyr(b%;(jltﬁém%m@yahwtwmdwrpyg)

0. 244 ovi
triet h Xr?g&lkrg#ng}% qe‘“la X%ﬁégjﬂg ?‘ﬁgr?gﬁ 9119% 3 ?err%it %“OTV%@?% ex ar%gcrinmrr]{le
hydr oc hiy@fdx(ﬂ& (500460, @SODnﬁﬁﬂ) ATel3) 1 WHPf]Bﬂ'_IaI(OI s5lulﬂibh (0@s MyldefibrMLhours the

((ethylimno)mnmethyl ene)-N3 , N3 -di nmethyl prop ane-1, 3 -di am ne hydrochl ori de
(0. 0562¢<gftiop V@@Q}hf?ﬁ{‘fﬁﬁl with gl %qﬁvéat@,élﬁeftriﬂ&%dm %9.@(}1@&13761&0%‘1 ©26The

react | Pl@ﬁ rdi C
saturate SOH% Jm%delga%%%g,ﬁée%e ?A gﬁie(? g(}lﬁ%ﬁl %ﬁ or | th 8 aél?colrag%.rni C
| ayer wess difededttosoaiunagiydé, fllersin dd)ﬁd&hﬁ&tbd aing dritd bhédrééh witum\Wprovide

2009/ 158426PCT/ US2009/ 048499
the title compound (56.4 mg, 0.104 mmol, 82.8 % yield) as a solid.

A
O y -

W

3G




181 concentrated. The crude material was purified on a Biotage SP1 system
eluting with a linear gradient of 5-70% Et0OAc in hexanes to yield 56 ng of
the titl ewoanpousse(47.2 % yield). [00909] Step D:. Preparariusn000f048499

6- chl oro- 7- (4- (4, 4-di net hyl cycl ohexyl car banoyl )

phenoxy) chr oman- 4- car boxylic acid: To a solution of ethyl

6-chl oro-7-(4-(4, 4- 174

di et hylﬁ cl ohexy gé%:arb m)l)phenoxy)chro an- 4 c rboxyl (.056 g, 0.12
ol ) 490 "y FISAtaben 5 e dsodiy Brd thyly 24
mol ), Mas at t a%‘d" The
reac%i oc%ﬂ%an{s %%g)% rc‘{alfbe i SﬂbBJé thgspdgg%\k/\iz (Ldlt(ﬁyq gﬁdﬁw ﬁﬁ] \/vy‘agea?(5 an D

hydr octihonexy)aoomian lllfcarboaaht: jaord (f@st aret DdOdedmblWyi O6d miotan 1Ettélﬁcchydmfutanhe
corrblnedo c.layers we atur ted odi um chl oride. Th
or gani ¢V at{l%f rgivbéi’éh é‘gl‘ﬁé‘d %?}é?no ﬁ?@r%owsbgg Eﬁ qrgpignt teMperapuLe Eﬁ?fdzo _
Concentrﬁﬁih%g,(ﬁl\l/g l_gfl'v%tclwék%efﬁﬁv&f 1nt\ha%(1%' tttegre%ggpgsmﬁi WA RS liddthy MBcfaPCl )

mz = 458 np
6- Chl orand 7ecfnder{tBighenyhapc IT@heeojdkic‘aadoeﬂkeyIu)pphleﬁldxgh):hllorccmahamrlwatmxgﬁtd c

g? ! gheoﬁp{)%%g?ﬁo %;g cyo :(a(§1d6c§rgeadgat Ogryg}n%qu pr V1 eOhe 11?910 ghloro 7?4 ?? lution
2, 2" - bisy ;%ﬁ&i/e!t@h@ﬁ@ﬁh&gﬁ}phém&gjaﬁ&ﬁ%hfb)é{bo&g)}a%éié ogfn%Q) R Rneg)g 40 10: 1

d| oxane/ wat er was added acet yl acet onat obi s( et Ryl ene) r hodi un(1)

(0. 00806¢ld) aﬂ@ﬁlﬂOMﬁw(@pc)l)ndmd RN T (Ma@tﬁ Neh was degassed with argon. To this
was added cycl ohex-2-enone (. 100 i and the reaction was
heated to 120 C for 16 hours in a %(gm\;l al . The reaction was al | owed
to cool tg.amhi &ehlotR MR McHIoBophdhdihl B LW M) Aoy cRBhaNas et Wdh tw ce
w th saturated sodi um bi carbonate and once W th saturated sodi um chl ori de.
The organic |ayer was dried eveyC8ifiydrous sodiumsulfate, filtered, and
concentrated. The crude matepi ak_was purified on a Biotage SP1 system
eluting with a linear gradient 5-50% Et OAc in hexanes to yield 60 ng of
the title conpound (33.3 % yi ePMd)>c WD 2009/ 158426PCT/ US2009/ 048499 182

[00911] Step B: Preparation of 3epheQyl cycl ohexanone oxine: To a solution of
3- phenyl cycl ohexanone (0.060 g, 44@ nmol @ 95% et hanol (2 m) was
added 50% hydr oxyl am ne i n water 44 mmol ), and the reaction

was stirred at ambient tenperature ovcerni gh The reaction was diluted with
Et OAc 3@@ 9\(lﬁshed i th water and satura ed od| im hI oride. Th

| ayer SWi ed oVER ‘inhiEsRaisLoR L gl

to yi el Bok Jhrnak qeca%dxlvﬁtézorﬁpﬁi-’@glofogg Qtﬁo@cﬁlrtﬁ)ltl?@chr[aﬂgg b%h&ﬁge&mc
Preparation of 3-phenyl cycl ohexaham ne: o a sol ut

phenyl agal dtrepmatmnel))(d&ﬁan(g) 0060 gma), 32 I GMiIDMFHP. { 3Dnivis wagieatkdyd 1M

I|th|umal de in THE (0.67.m 7nm)l) dthe eac n was
heat ed Kot P £ o8- RSt SR o Saae ool el BB artimehy - 15"

t enper afipe& Fa'ﬂﬁnéﬁ‘% Oﬁ;Fl)?Q%ﬂ%g@ﬁ mlﬁnldémyaﬁfthwmdey@%%e ol 3502mb 1y ang. AN
addi ti onal vvater wer e addéd sequentially,” and the réaction was

stirr edlyﬂmxy15azu'bnmzt0etsazolﬁt(é 29emet 0. 63189/\msr10di) altttand:den/tnttemp&aﬁmc Adted 4B8iHower ed.

The filjrate .was concentr.at to eId 41 t tit e compou 0(74%
yi ol ) ¢ B5S8] Se ADOL -0 Sy db iy ek and clifed Wit FEIRR(1S0,

6- chl oreposy c(f%tl(ﬁ'a@&%ﬁme%&és% i§ATRAMRYdonRga ey ) &Y, @njqrg-tﬂfngprgtym%l at e:

To a sol ution of 4-(6-chloro-4-(ethoxycarbonyl)chroman-7- vyl oxy) benzoi ¢
acid (aBelé)mga,wmteﬂﬂldmml) N, N-di net hyl pyri di n-4-anine (2.72 rrg, 0. 0223
0

mol ), phe c ohexanam ne.. 4 was
added h@&&tﬁet hyl t?ﬁ S

hydrocmh@ﬁtgscﬂr&%agmrb&v% mol ) and tétsylr eacti on vas @tmef@mmfm ght
at anbi'ent tTenperature. The reaction was diluted with Et 0OAc and washed with

1M hydr@bttbpirqncthabhd)anmat)plnfmtoed) shimam-brahohdatat @1. lang, sht 1 aireed) swai um

11 ter daiesihgi B daanEs stan AR @es b S ah ey s an Hirb R oLt e
SP1 syshammp Atte Izctloﬁ% 8 rQb &N ab e GARRAHNEcLAS: Jeu%aweelv@t}h 1.0QR3dA] St ep

E: Preparation of 6-chloro-7-(4-(3-phenyl cycl'ohexyl carbanoyl)
phenoxydhrchivaie-atid 6498 axdy | 0.49%amingl) ansl ladr‘stwnﬁtil hetwesth satirgticd 8qedvius ISleVlm( 4-( 3-

phenyl cycl ohexyl car ba eno nmol )
P51 hlgeRles Kl SR 5 Gas i sRrEBur R e e pentdind

mml ), and the reaction was stirred for 16 hours at anbient tenperature.
The reaction was concentrated and then acidified wwth 1M HC1 and extracted
twice with Et OAc. The conbi ned organic | ayers were washed with saturated

sodi um chl ori de, dried over anhydrous sodiumsulfate, filtered, and
concentrated to y| eId 55 ng of the t|tIe corrpound (100 %y| eI d) M5 (apci)

NS oA AN ST A0 AN TNA~NT | 1N A NN SN ] PN AN AN A NPSN e o A N




chl or ophenyl boronic acid for phenyl boronic acid. M5 (apci) mz = 537.8
(MtH). Exanple 160 6-C hloro-7-(4-(3 -(4-nethyl phenyl)cycl ohexyl carb

anoyl ) phewoxy)xtssaaan- 4- carboxylic acid [00916] Preparet/tsecaonddsny to the
met hod of Exanple 158, substituting 4- methyl phenyl boronic acid for

phenyl boronic acid. M5 (apci) mlz = 520.1 (MtH). Exanple 161 6-C

hl oro-7-(4-(3 -(4-nmethoxyphenyl)cyc |shexyl carb anoyl) phenoxy) chr oman- 4-
carboxylic acid WD 2009/ 158426PCT/ US2009/ 048499 184 le 1

6- Chl or'9ds: lelaﬁ(vgwum {oRIPKide %tff‘pm@ﬂu}l@i%‘?%ﬁ%& a7 m@%%ﬁéa&%b% onan-
4- carhgygylic acid [ 00918] Prepared according to the nethod of Exanple
158, substituting 4- (nethylthio)phenyl boronic acid for phenyl boronic acid.
M5 (apdiod89d|z = 552p @:(Rdephratidix afiplodiui® §-chloro-7-(4-(3-chlorophenethylcarbamoyl)

B o e ot Sl SRR YR SR SRR STRAAB SRR SRRy 4 o2

chroman-4-carboxylic acid (40.2 mg, 0.0827 mmol), 0.1 molar in tetrahydrofuran, was

treated with sodium methanolate (165 pL, 0.0827 mmol) at ambient temperature. After 20
minutes, the solvent was removed in vacuo. The resulting solid was taken up in ethyl acetate
and concentrated in vacuo. The solid was taken up in 4:1 dichloromethane-hexanes and
concentrated in vacuo and dried under high vacuum to provide sodium 6-chloro-7-(4-(3-
chlorophenethylcarbamoyl)phenoxy)chroman-4-carboxylate (42.0 mg, 0.0826 mmol, 100 %
yield) as a solid. MS (apci) m/z = 486.0 (M+2H-Na).

Example 151

Sodium 6-chloro-7-(4-(3-(trifluoromethyl)phenethylcarbamoyl)phenoxv)chroman-4-
carboxylate

COzNa
0]

Cl
© F
\©\(H\/\©)<F
F

0]

[00894] Step A: Preparation of ethyl  6-chloro-7-(4-(3-(trifluoromethyl)

phenethylcarbamoyl)phenoxy)chroman-4-carboxylate: Prepared according to Example 150,

substituting 2-(3-Trifluoromethylphenyl)-ethylamine for 2-(3-chlorophenyl)ethylamine to
provide sodium 6-chloro-7-(4-(3-(trifluoromethyl)phencthylcarbamoyl)phenoxy)chroman-4-
carboxylate (54.0 mg, 0.0997 mmol, 99.0 % yield) as a solid. MS (apci) m/z = 517.8 (M+2H-
Na).

Example 152

Sodium 6-chloro-7-(4-(2-(trifluoromethyl)phenethylcarbamoyl)phenoxv)chroman-4-

carboxylate
CO,Na

Cl

o} Fl-F
H
N

o



[ 00919] Prepared according to the nethod of 158, substituting 3-

met hoxyphenyl boroni ¢ acid for phenyl boronic acid. M5 (apci) nmz = 536.0
(MHH) . Bxsiopbh@/ 1568426 Sodi um PCT/US2009/048499

6- chl oro-7-(4-(3-(4-chl orophenyl ) cycl ohexyl car banoyl ) phenoxy) chr oman- 4-
car boxyl at e

[ 00920] St epsA-E: Prepar ati onof 6- chl or ot76- (4- (3- (4- chl or ophenyl)

cycl ohe car bamp ph noxy)c roman- 4- car boxyl ic acid: Prepared according
to thel é%&d of %ar’rfffe 1sgor g@bst.?ut.%ﬁ@p Ehl of%)phenw boBiREC agtler f or
phenyl r }
St o?gﬂg&l(% eﬁ?lﬁle}l%ﬁ%ﬁf %t%lﬁgeﬁ Fof 2-BIARAERMchINRi a2 2H UB provide sodium 6
cycl ohe::hjdrodlﬁ(ﬁa(@dythﬂmemebhyb)pﬂrnmﬁuhadaaumyb)phmoay)@hr&mm4-salibukylaue of55.0

6-chl oro-7-(4-(3-(4- ) 2009/ 1584 048499

185 cmrag,d)pf%né}rffﬁﬁ@ﬂSﬁrﬁ\gse@%&aﬁﬁa%ﬁﬁggwﬁdﬁ chh T3 Phoxyl i ¢ acid
(0.032 g, 0.0592 mmol) in nmet hanolgpagadid 153v@s added 0. 5M sodi um net hanol at e
in nethanol (0.121 m, 0.0604 mmol), and the reaction was stirred

over ni ght Sodiuen 6ehbtcb-am*@eﬂwmvd:lelnttth\dta&damovlwmhmxe&rmamﬂ ¢alepxtyiatd e
conmpound (99.1 %yield). M (apC| z 540.0 (M Na+2H). Exanple 165

6-chl oro-7-(4-(3-phenyl cycl g c’-ar bam)yl ) phenoxy) chr oman- 4- car boxyl i c
acid [00922]Prepared accor di o t he net hod of Exanple 158, substituting
cycl openten-2- one for cycl ohg -2-one. MsS (apci) mlz = 492.1 (MtH).

Exanpl e 166

6- Chl oro-7-(4-(3-p-tolylcycl opent ar banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid [00923]Prepared accordi ng t e r,ilret hod Exanpl e 158, substituting

o
[00896] Prepared according to Example 150, substituting 2-fluorophenethylamine for
2-(3-chlorophenyl)ethylamine to provide sodium 6-chloro-7-(4-(2-
fluorophenethylcarbamoyl)phenoxy)chroman-4-carboxylate (47.0 mg, 0.0956 mmol, 100 %
yield) as a solid. MS (apci) m/z = 470.1 (M+2H-Na).
Example 154

6-Cvyano-7-(4-(3-(trifluoromethyl)phenylcarbamoyl)phenoxv)chroman-4-carboxylic acid

CO,H
e}
CN

e}
H
N CF,
e

[00897] Step A: Preparation of methyl 6-cyano-7-(4-(3-(trifluoromethyl)

phenylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 4-(6-cyano-4-

(methoxycarbonyl)chroman-7-yloxy)benzoic acid (.050 g, 0.1415 mmol) in dichloromethane
(0.7 ml) and N,N-dimethylformamide (1 drop) was added oxalyl dichloride (0.01358 ml,
0.1557 mmol), and the reaction was stirred at ambient temperature for 30 minutes.  3-
(Trifluoromethyl)aniline (0.01944 ml, 0.1557 mmol) and triethylamine (0.04339 ml, 0.3113
mmol) were added, and the reaction was stirred at ambient temperature for 3 days. The
reaction mixture was diluted with ethyl acetate and washed with 1M hydrochloric acid,

saturated sodium bicarbonate, and saturated sodium chloride, dried over anhydrous sodium



met hyl phenyl boroni ¢ acid for phenyl boronic acid and substituting

cycl openten- 2-one for cycl ohexen-2-one. M5 (apci) mz = 506.1 (MH).

Exanpl e 1M 2009/158426 PCT/US2009/048499

6- Chl oro- 7- (4- (3- (3-chl orophenyl ) cycl opent yl car banoyl ) phenoxy) chr oman- 4- car
boxylic acid WO 2009/ 158426PCT/ US2009/ 048499 186 [ 00924] Prepar ed
according to the nethod of Exanple 1587 substi tuti ng 3- chl orophenyl bor oni c

acid for h roni c acid and_substituting c en- 2-one r.
cycl ohekERED ﬁ 3 M C@aﬁatr)ateﬂf gfhﬁ I8Ygue Was\Ifte Q@ oropsthage ?f@fﬁ?ﬂl‘red

6- chl ornif = {dsd %n(xé ?hln%&m%&y kiliey g&%?@b%ﬁ%?%ﬁw F):pRENAALIRNAIRA: 4-
carboxyl ate 25] Prepared according to the nethod of Exanple 158,

subst i tTHei argdeﬂfmatehdabwappmm&'écbw preperaties thifi dayep blanyiabxgrmhlbr@hamgd\mth 25%
f‘,{,{’ﬁ&%‘i@'&é&@% 20 ﬁ%ﬁ%@gfy rggn%fIh%rtltle%%lm%glemf&%ﬁ Qi) VB (apci) m'z =526.1
6- chl orgogog]4- ( 3- sﬁ%g@t Y RReRY! bEYEL LR M. 8%&&&%&&@%9@%&%%% 4-

car boxyl ate o 26] Prepared according to the nethod of Exanpl e 158
subst i tn]men(msw)éhroman 4-carboxylic acid: To a solution of methyl 6-cyano-7-(4- (3-

(trifluoromethyl)phenylcarbamoyl)phenoxy)chroman-4-carboxylate (.019 g, 0.0383 mmol) in
3:1 THF/methanol (2 ml) was added 1M sodium hydroxide (0.0459 ml, 0.0459 mmol), and
the reaction was stirred at ambient temperature overnight. The reaction was concentrated and
partitioned between EtOAc and diluted HCI in water. The aqueous was extracted once with
EtOAc, and the combined organic layers were dried over sodium sulfate, filtered and
concentrated. The crude material was purified by preparative thin layer chromatography
cluting with 95:5:1 dichloromethane/methanol/acetic acid to yield 10 mg of the title
compound (54.2 % yield). MS (apci) m/z = 480.8 (M+H).
Example 155

6-Chloro-7-(4-(4-phenylcyclohexylcarbamovyphenoxy)chroman-4-carboxvlic acid (Mixture
of cis and trans isomers)

CO,H
O
Cl
O
H
N
- T
Ph
[00899] Step A: Preparation of 4-phenylcyclohexanone oxime: To a solution of 4-

phenylcyclohexanone (1.50 g, 8.609 mmol) in 95% ecthanol (20 ml) was added 50%
hydroxylamine in water (5.276 ml, 86.09 mmol), and the reaction was heated to reflux for 1
hour. The reaction was allowed to cool to ambient temperature, and the product was
precipitated by the slow addition of water. The solids were collected via filtration to yield 1.0

g of the title compound (61.38 % yield).

[00900] Step B: Preparation of 4-phenylcyclohexanamine: To a solution of 4-
phenylcyclohexanone oxime (310 g, 1.64 mmol) in THF (3 ml) was added 1M lithium
aluminum hydride in THF (3.44 ml, 3.44 mmol), and the reaction was heated to reflux for 4

hours. The reaction was allowed to cool to ambient temperature, and water (0.131 ml), 1M



met hyl phenyl boroni ¢ acid for phenyl boronic acid and substituting

cycl opent en-2-one for cycl ohexen-2-one. Ms (apci) mz = 506.1 (M Na+2H)
Exanpl e WO 28wdiss4ms 6- chl oro-7- (4- (3 -(3 PCT/US2009/048499
-(trifluoromethyl)phenyl)cycl opentyl car banoyl ) phenoxy) chr oman- 4-

car boxyl at e WO 2009/ 158426PCT/ US2009/ 048499 187 [ 00927] Prepar ed
according to the method of Exanple 1588 substituting reagent 3-

(trifluoro | ) phenyl bor.oni.c acid fqr phenyl Qoroni ¢ acid and substltutlng
cycl opﬁ\ﬁ%%ﬁ?w%bﬁ@%?{ a@@l&%é‘f@éﬁ @-383@8 NESTE &E@ 2 Sherogglipnt WEBINE2 H)
Exanpl &1 Bh RAFLEN The reaction was diluted with EtOAc and filtered. The filtrate was

6-chl oro-7-(4-(3-(3-fluorophenyl)cycl opent yl car banoyl ) phenoxy) chr oman- 4-
car boxydoatantrated tp QIE B)Prepditiedtite caompebung (848 tVhgichdtasad : bmikengfl @s 48,
substituting 3- fluorophenyl boronic acid for phenyl boronic acid and
substitGV?ﬁ%“%?%lopenten 2-one for cycl ohexen-2-one. M5 (apci) mz = 510.1

(M Na+2[bb901 amplg 1317@ ﬁ%hl‘éﬁbl@ ofCQtlhgf Q- ch?&éflﬁ’ﬂ' ((43phenvlcvclohexylcarbarnovl)
(nethylthlo)phenyf cyclop entyl'c arb anoyl ) phenoxy)chronman-4- car boxyl at e

[ 00929]ﬁhﬁm)@ﬂomanél=@rbuxvtame t {2 msbinod):of Texaapl @B, shbst-(G- ulnlomg4 -3-
(methyl thio en boron| for hen acid subs ti g
Cyol opdrta G P EP Ry AR Dnacthe 0 AReF) St 2033 s5mgi newos)
Exanpl edlﬁi@t:ﬁylpyridin 4-amine (0.00291 g, 0.0238 mmol), and (1R,4R)-4-phenylcyclohexanamine
(0.0627 g, 0.358 mmol) in DMF (1.25 ml) was added N1-((ethylimino)methylene)-N3,N3-

dimethylpropane-1,3-diamine hydrochloride (0.0549 g, 0.286 mmol), and the reaction was
stirred overnight. The reaction was diluted with EtOAc and washed with 1M hydrochloric
acid, saturated sodium bicarbonate, and saturated sodium chloride. The organic layer was
separated and dried over anhydrous sodium sulfate, filtered, and concentrated. The crude
material was purified on a Biotage SP1 system eluting with a linear gradient of 5% to 50%
EtOAc in hexanes to yield two isomers of the product. The first eluting isomer was collected
and called isomer 1 (27 mg). The second cluting isomer was called isomer 2 (32 mg). The
relative configurations of each of these isomers were not determined.

[00902] Step D(1): Preparation of 6-chloro-7-(4-(4-phenylcyclohexylcarbamoyl)

phenoxy)chroman-4-carboxylic acid, isomer 1: To a solution of 6-chloro-7-(4-(4-

phenylcyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic acid, isomer 1 (0.027 g, 0.051
mmol) in 3:1 THF/methanol (1 ml) was added 1M sodium hydroxide (0.11 ml, 0.11 mmol),
and the reaction was stirred for 16 hours at ambient temperature. The reaction was
concentrated, and diluted with water and 1M hydrochloric acid, and extracted twice with
EtOAc. The combined organic layers were washed with saturated sodium chloride, dried
over anhydrous sodium sulfate, filtered, and concentrated to yield 26 mg of the title
compound (100 % yield). MS (apci) m/z = 506.1 (M+H).

[00903] Step D(2): Preparation of 6-chloro-7-(4-(4-phenylcyclohexylcarbamoyl)

phenoxy)chroman-4-carboxylic acid, isomer 2: To a solution of 6-chloro-7-(4-(4-

phenylcyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic acid, isomer 2 (0.032 g, 0.060
mmol) in 3:1 THF/methanol (1 ml) was added 1M sodium hydroxide (0.13 ml, 0.13 mmol),
and the reaction was stirred for 16 hours at ambient temperature. The reaction was
concentrated, and diluted with water and 1M hydrochloric acid, and extracted twice with

EtOAc. The combined organic layers were washed with saturated sodium chloride, dried



Sodi um

6- chl or o- 744- (343, 4-di chl or ophenyl ) cycl opent yl car banoyl ) phenoxy) chr oman- 4-
car boxy! awe 20082609/ 158426 PCT/ US2009/ 048499 188 [ 0093e{Pruspa@mmes4azcor di ng
to the nmethod of Exanple 158, substituting 3,4- dichlorophenyl boronic acid
for phenyl boronic acid and substituting cycl openten-2-one for

cycl ohexen-2-one. M5 (apci) mz = 560070 (M Na+2H). Exanple 174 Sodi um

6-chl oro-7-(4-(3-(4-netho henyl ) gycl opent yl car banmoyl ) phenoxy).chr oman- 4-
car boxyA'&t & hyérotlmg@fm@ﬁ?,eﬁﬁs%éoraaﬁ? rF@nf%‘“iaFPéi FPetYFFé%i @r & Qe tikg,
subst i tatiRande1 0oL PRENMLESLPRLGoaqi @1fpy Phenyl boronic acid and
substitut§ﬁgnc§clopgﬁ??n-z-%%egfor cycléﬁgggp-z-one. M5 (apci) mz = 522.1
(M Na+2H). Exanple 175 Sodi um Example 156

6-chl oro-7-(4-(3-(4-(ne | t hi Q) cycl op ) chr oman
_4- carbdx tgrt-butyl moxphenoXy)46-chlorgechrams arbg mpl e

158, substituting 4- (nethylthio)phenyl boronic acid for phenyl boronic acid
and substituting cycl openten-2<0 for cycl ohexen-2-one. MsS (apci) nlz =

538.1 (M Na+2H). Exanple 176 OH
(@)
Cl
(@)

H

Ej\ ~N
(@) \O\{/
[00904] Step A: Preparation of ethyl 7-(4-(4-tert-butylcyclohexylcarbamoyl)phenoxy)-

6-chlorochroman-4-carboxylate: To a solution of 4-(6-chloro-4-(ethoxycarbonyl)chroman-7-
yloxy)benzoic acid (0.154 g, 0.409 mmol), N,N-dimethylpyridin-4-amine (0.00499 g, 0.0409
mmol), and 4-fert-butylcyclohexanamine (0.0875 ml, 0.490 mmol) in DMF (2 ml) was added
N1-((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine hydrochloride (0.0940 g,

0.490 mmol), and the reaction was stirred at ambient temperature for 16 hours. The reaction
was diluted with EtOAc and washed with 1M hydrochloric acid, saturated sodium
bicarbonate, and saturated sodium chloride. The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude material was purified on a Biotage SP1
system eluting with a linear gradient of 5-70% EtOAc in hexanes to yield 37 mg of the title
compound (18% yield).

[00905] Step B: Preparation of 7-(4-(4-tert-butylcyclohexylcarbamoyl)phenoxy)-6-

chlorochroman-4-carboxylic  acid: To a  solution of ethyl  7-(4-(4-tert-

butylcyclohexylcarbamoyl)phenoxy)-6-chlorochroman-4-carboxylate (.037 g, 0.072 mmol)
in 3:1 THF/methanol (1 ml) was added 1M sodium hydroxide (0.15 ml, 0.15 mmol), and the
reaction was stirred for 16 hours at ambient temperature. The reaction was concentrated and
the residue was diluted with dilute hydrochloric acid and extracted twice with EtOAc. The
combined organic layers were washed with saturated sodium chloride, dried over anhydrous
sodium sulfate, filtered, and concentrated to yield 32 mg of the title compound (91 % yield).
MS (apci) m/z = 486.1 (M+H).



Sodi um

6-chl oro-7-(4-(4-(4-chl orophenyl ) cycl ohexyl car banoyl ) phenoxy) chr oman- 4-

car boxyl awe 20@/158126 WO 2009/ 158426PCT/ US2009/ 048499 189 PLO0S3@pP BP9 A:
Preparation of tert-butyl 4-(4-chlorophenyl)cyclohexyl carbamate: To a

sol ution of 4-(4-chl orophenyl)cycl ohexanecarboxylic acid (1.01 g, 4.231
mmol) and triethylamne (0.5897 ml, 41831 mmol) in tert-butanol (22 m) was
added di phenyl phosphorazi date (0. 9147 m,. 4.231 mmol ), and the reaction
was heated to reflux for 16 hoursEXAWI¢L3Etion was diluted with EtOAc and

vashed wi & i AL @chlgidic %&!&exﬁ@&rﬂﬁﬁ&gﬁpﬁ%ﬁg&ﬁﬁﬂﬂ I ALDOREY G 1ic 30
sat ur at ed sodi um chr orl € organi c [ ayer was ed over anhydrous
sodi um sul f at e, flltered, and concgntrated. The crude material was on a
Bi ot age SP1 system el uting w tkh~s-TNguear gradient of 5-50% EtOAc in hexanes
to yield 760 ng of the title @onpound (57 %yield). [00934] Step B:
Preparation of 4-(4-chl oropheny cl ohexanam ne: To a sol ution of
tert-butyl 4-(4-chlorophenyl)cy rexyl carbamate (0.760 g, 2.45 mmol) in
di chl oronet hane (5 m) was added 4 rifl uoroacetic acid (5 m), and the
reaction was stirred at anbient tefjperatyre for 2 hours. The reaction was
concentrated, taken up in water, and was added until the pH was
>13. The aqueous | ayer was extracted twjcC di chl oronet hane, and the
conbi ned organic |ayers were dried over anhydrous sodiumsul fate, filtered,
and cor{0e916] at ed Step W: dtrdp@ationgf did-dihetiyildvichexanpoeindirhid’2Td a%ojuteind) £
[ 00935] St epC: Egepar at i onof et hyl 6-chl or o- 7- ( 4- %4% hl.oro henyl)

(a? an

cycl oheiunsBERIPFARMSXY dheofdh? 2rael) B3 of 428 ralg i 45He 50%

;TR e 5o T SIS P MBI R €080, 0.1

4- ( 4 ¢ Hoarwo ﬁlhe mgfdc)lmy @xlas meoﬂan\ aoramdiohd te&i}@ragureﬂaﬂﬁthmpnd)c)uct WaDM%c(pltatdd)bwvas

added m no Iene) i met hyl propane- 1, 3- am n

hydr ocH %%@ fi/ e% W@Eﬁr fryoﬂear?&q% ShechERdfLraioT sy g ?g%zéag 84 dhni ght

at anbigpt., g& 5“3’/ E[ﬁe reaction was diluted with Et0Ac and washed with
0%’161

1M hydrochl 0 saturated sodi um bi carbonate, and saturated sodi um

chl ori c[909(ll7r]|e or @ep B Bneearatna]s ofr 4.édiimvthylcaoloiickanusireobydrovidodidat By a
filtered, and_concen el d. 65 of the title %

yi el d) SO%%]@@%M @1&9 gqhgw G RSIER( OvbE7L tammely Mﬁ?gﬁaﬁ\ﬂwﬁé gde(f
g}[/ﬁ;f)hglﬂhﬁlﬁﬁ&aé%i&uﬂhﬁﬂﬁi%)lﬁ W}ﬁf@oﬂhﬁ% .@@Mh&)l‘ﬁ AQitHe rchBtidh *4SRENS] AN of
chl or o-réﬂ(mfo(rAI-l(omm Ahoraphenyh) efwl ahte cpbctarabdnoy konpreeatoncy yrmchwatern(d- Uk->car box

yl ate (0 0 1 1) in_3:1 THF et.hangl (1 added di um
hydr oxi™d ?gl gﬁdl ﬁﬁ{}g’g}d%% mlinﬁfllf g‘sl %‘%\agt‘iv%ﬁr %é“%? rMed© fagijjl\ﬂlsf) our s
at a”b'r‘émloh%%ﬁﬁ%&' F&-15 HRufcS 8kd HRRr-Webh LOMGRNL 4t Rbed thi‘?-ﬂo% Ay R er,
acidified with 1M hydrochloric acid, and extracted tw ce

2009/ 1584GRAT b1g8RR0 Blyork8 428 r@@cammh:dEﬂ(hAccruﬂthorodnmm wed tma‘gdnwuhl ayler s
were dri d ove hydrous so ulfa fllt red and conce ted to
Vel d A5 ingdBEnicRRe i R AlsTN 16 74 b 0ami RS Csb a9 PR EebRBRkhe i on
of sodiggmPoe et czm(pﬂuﬁcﬂ(Z(S‘h' ghli@apphenyl)

cycl ohexyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a suspensi on of
6- chl or[0090§] 4- (4 -Step C: Preparatlon of ethyl 6-chloro-7-(4-(4.4-dimethylcyclohexylcarbamoyl)

(0. 045 TR e B R e S T B SR ) &S
et ha”?l&%ﬁbéﬂ}of&f‘h&é”@ 0609 £70 14, nHnAIRAR. Nnaﬁhéthy@wdlhhﬁaﬂlﬁ@cm GUOvas,

stirred for weeks hen céncentrated to yield of the title cénpound
(100 %0/0244dnmals tfietpgliamimy ¢0.6515621,10.36F Kenolh) anﬂdrdmethymfclohexanamlne
hydrochloride (.060 g, 0367 mmol) in DMF (1.5 ml) was added NI-

((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine  hydrochloride (0.0562 g,

0.293 mmol), and the reaction was stirred for 16 hours. The reaction was diluted with EtOAc
and washed with 1M hydrochloric acid, saturated sodium bicarbonate, and saturated sodium

chloride. The organic layer was dried over anhydrous sodium sulfate, filtered, and



Sodi um

6- chl oro- 7- (4- ( 3- phenyl cycl obut yl car banoyl ) phenoxy) chr onan- 4- car boxyl at e

[ 00938] Stwp 2809/B8Lpar at i on of 3- phenyl cycl obut anone oxi ReT/UBR00/0$83bUt | on of
3- phenyl cycl obut anone (0.198 g, 1.354 mml) in 95% ethanol (7 m) was
added 50% hydroxylam ne in water (0.8300 m, 13.54 mmol ), and the reaction
was stirred for 16 hours at anbient tktperature. The reaction was dil uted
wi th Et OAc and hed with water and saturated i um chl ori de, e organic
| ayer WRESeHRleg QbeFrugh RS W@&Pgﬁﬁ? Sheriprge %?’tht clufing %#ﬁagwrat ed
to yield,di&f oF8- R, EREAL il ﬂl&aﬁ&% 815621%6&9(he@1§{é & %ounl-dQ@9§% FiED. B:
Preparati on of 3-phenylcycl obuty a solutio

phenyl d989@hut anditep oRi nBrep@adiény qf 6Lclﬁlérd=ﬁ’m4l Y4 ﬂ{dlﬁbtﬁvfc5clnhéxmbaax@@ﬂ 1M

l'ithiumal um num hydri THF. ( 2. 1) d eo
mi nut emw&eae&gﬂawﬁeaﬁéaft 0 qem use vt&ﬂn Tﬁoﬁr %f‘é&‘z to

anbi entdlﬁléimfc?@itoﬁ%érlca%&nﬁylfpﬂe%)éﬂréma&Mc%%'x&'mehggﬁ@ ' @elz( Qin%)""lrﬂh)l and

addi ti onal wa 248 wer e "added, and the reaction was stirred an
addi t i oFF/E80HNIl nok) ewas afided d Masdadion hwdxidel (0ded], (a¥dminiod), sod itlttsreaetran
washed with THF. The filtrates were co |ned and concentra ed ngf: %weld 101
my of 'K Yiedet 2ORSan RNnCERUS gty ) he feapiédbY & epcentrasy

et hyl Qvééhdlﬂlt&I Mﬂwﬁér @ﬁ'@ My q%a}oeﬁmml afé?cf bﬁ@ﬂéhén&ncl%w %cf&eop%@@w@t e:
To a solution of 3-phenyl cycl obutanam ne .101 g, 0.6 nmol )

2009/ 158@@@?@1’01 t]i&Z@ﬁﬂil@ﬂBd@@nmgayemvﬁ/eteQWMh)edm@ &zddlaebd sodlurn chlorlde The

4-(6-chloro-4-(etho r bon hr oman- 7- X enzoi ¢ acid 0 343
ol KRG R MO G ek SHE ooQOio B BB TG0 BB i 147
((et hylﬂlgbm):m%%hﬁaﬁidd% %?‘?eld)dlvf!?? 9315%994%@61 431y, di ani ne hydrochl ori de
(0.0789 g, 0.412 mol) reaction was stirred Tor 16 hours at

anbi ent teyrperature The reactl onEmmIde 138 ed with Et 0Ac and vvashed with 1M

o1l £ , v QX YIC e
filter ed and concentrat ed The coude mat er| al was on a B| ot age SPl system
el uting vmth a 5-70% Et OAc i n_kexanes |inear gradient to yield 86 ng of the
title conpound (49.5 %vyield). [[00841] Step D: Preparation of

6- chl or o- 7- (4- ( 3- phenyl cycl oBuggicar banoyl )  phenoxy) chr oman- 4- car boxyl i c
acid: To a solution of ethyl oro-7-(4-(3-

phenyl cycl obut yl car banoyl ) phenoXy) ¢hr oman- 4- car boxyl ate (0.086 g, 0.17
mmol) in 3:1 THF/ et hanol (4 m) owgs~added 1M sodi um hydroxide (0.36 m,
0.36 Mol ), and the reaction was red overni ght. The reaction was
concentrated, taken up in water, atrdi i IM hydrochloric acid, and
extracted twice wwth Et 0Ac. The conbi ped s ¢ layers were washed with

saturated sodi umchl oride, dried over , Tiltered, and concentrated to
yield 67 ng of the title conmpound (82 % | d). [00942] Step E: Preparation

of sod chl or 4- henyl cycl obut vI. car hanoyl
phenoxwmd ﬁ %o MMME@? 8 430ion  of

phenyl qﬂlehﬁbwoﬁlcc@&@e(mb)gahﬁmmgl I BN 2% i S@AIPHeX Vb ﬁﬁlbslll Bﬁlzﬂlghylo 140

mml) in nmethanol (2 m) was added 5M sodi um net ano ate i n met hanol
(0.294 (0199, 127 MRFLYP, amwaol) heinr ed8tli onligwscistatarr e@-5 or ms hensr s addtde

T L G ERE R J TR R

6- chl orqeg Zssédﬂm(lt]a arlghn C @kiO pRBMElEd ZyclBMEN- %M@ﬁé\a\%l@mnﬁ 1.03 mmol), and the
yl car barmyl ) phenoxy) chr oman- 4- car boxyl at e

2009/ 15842i6PCEsIS2E0 39 04840 d0n 66 hpaman 3])sskcapton: vidy EpaFuciioh wes abewgd to
6-chl orc%ol7 tcg rn%leng mpelrgtru%)eo h(F fi¥e d) w3[h EtOAc, and washed with twice with saturated

sodium bicarbonate and once with saturated sodium chloride. The organic layer was dried
over anhydrous sodium sulfate, filtered, and concentrated. The crude material was purified on
a Biotage SP1 system eluting with a linear gradient of 5-50% EtOAc in hexanes to yield 60
mg of the title compound (33.3 % yield).



hydr oxypr opan- 2- yl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a sol ution of
4-(6- chl oro-4-(ethoxycarbonyl)chroman-7-yl oxy)benzoic acid (.100 g, 0.2654
nmol ) i n wochésorseszet hane (1.5 m) and DMF (1 drop) was &daas2anakispo
dichloride (0.02778 m, 0.3185 mmol ), and the reaction was stirred for 30
m nutes. N-ethyl-N-isopropyl propan-2- amne (0.1112 m, 0.6370 nmol) and

2- am no- 3- (4-chl orophenyl ) propan- 1- ol 1820. 06405 g, O. 3450 mol ) were added
and the reaction s stirred for 6 hours. The reaction vvas d | ut ed

Et OAc a{ﬂ@ﬁéshed R B 1Ruepard : dohexanoncs pXmes J @) @aeroglma

and satyjr ﬁ"#l@fclél%% ¢ Qid(%’d %3 OC:%‘ngMIHF ds_i‘}_’%ee'iha%ﬁ (@'rrhl?dwﬁ’é’ QHdanBYEr ous

sodi um-sul I ter ntrated e crude material was purified
on a Bilptagyldshie sy staem (012010 mgl, Bi44H Bmol)008E HicORactiom twex afiresd dtoarybiehtd 111

gg C(f)lr Of.tgl’?lpérl(ltﬂllr?e 9(\:7%)1& gglﬁngb%gq%&t%zﬂ;@ag l;‘gdo&’bg?%égﬁst e(P w%sheﬁrv%P l?rv&%[térognd()f
yl car b%ﬁRM&t%chQ?%ﬁ%&% %:Hl'&h&ém‘ﬁhél of @mROXKet GvRCHEd TCerlartQhikyul ARJREM ]EMANE,

6- chl or o- 7-
chl or odﬂm@dl)m@edmdnmw)mpald&-ryg ofithb aitte wbinpbemb(®2 )05 HH omadd)- 4- car boxyl at e
I

gyérlgxﬁgg%(zéng’r%l; é)‘n e%hﬁ C2 ) yas . addslad 1M sodi um

ety SRINGs T8¢ 1 108Gy & night .
It was n i wth
SR e 3 i, 9P

The conbi ned organic
| ayer s aenmuvalsyvedewn (T @it e, 665 oaiakmao ithor uedewndwaselmbatwleto reiﬂntrryﬂndus

sodi um sul f filtered, dco centrated to title
e ompourtPirsa 1 oot i CopBRgRsTRIgR EnbSrupSrd Fafer 4f 0ZRlin RT sodiun
6- chl ongufsxide g olods4- Iﬁbl Qﬁ@@@@lﬂbﬁ%)l ~wter (0.0762 ml) were added sequentially, and the
hydr oxypr opan- 2-yl car banoyl ) phenoxy) chr oman- 4-car boxyl ate: To a solution of

6- chl orroaction was stirred for 15 minutes. The reaction was diluted with EtOAc and filtered. The

by 1 o R s eatsd fa el ol o AR e Y B LG 0. eV sod um
met hangb@m]' n medBane! ptadfitn 06 @yl 6IHIPBL7(4-@0shhDR vEIBRGLI QR AR 1)

stirred for 2 hours. It was concentrated, taken up 1 n di chloronethané and
hexaneghca pmemtrcatled y g i Tio asmllyl@laf 48(p- cmj;omf4 (dnleaxwparbenﬂ)ﬂhpmmdﬂ 95.9
‘:’f)ggl g(g})rlr%yg@q%gﬁsa&%q @%29 mg, %%2? ngm f\laﬁ%pdirneth pyrl 1191/41 a5n811€'1%6(5%/ 2(98?! 048499
6- chl orfamé( frd Bp ﬁe@ncgerdmmwﬁec@nbﬁgrwimﬁlagnﬁmlbgmem wadhiggyNat e o

[ 00946] Prepared according to the method of Exanple 17 stituting 2-
cycl ohe(kfalrmdnnme)rtwhiylmdiﬂ\é} Na einﬁloﬂlyzﬁrepﬂnnd&d(ammmhxdr@cﬁﬁ@m FpOopart-245 - ol .
M5 (apci 432. 2 .( M Na 180, .Sod]

6- chl orIB1)n951 2“‘3 7408 {ﬁ?ﬁ%ﬁ%‘émse%'%fic%ﬁeﬁ& ty"f‘t) ?%ﬂ‘%lﬁ%&tf’)“lpﬁF%Wﬁn The 53982yt e o

[ 00947]%@@%&@ FROAR! HdNFaghed tWith Mt Moé}flm@(@é{@' ﬁltliert%d soHRSt bfchhtb'oﬁﬂez‘

cycl ohexanam ne hydrochl oride for 2-am no-3- 4-chl or ophenyl ) pr opan- - ol
and i nondasiunged hediamuoiitaridsf Thle etgapic- Ry ¢rowpy @V@@aﬁy@owmrweﬁatﬁn St ep
éx;:rgl et%’ieéel_(ﬁ %u%\clgll?ﬁ%ﬂ%ratea OThe crude Hlla‘ye%la \r)]vElsS pulMS d( §Pg lB%otg?geZSEI élySs ¢n to yleHa+2|_|)

6- chl or3s-mig b the4itichbaipamesthy saghanoy1) - 2- met hyl phenoxy) chr oman- 4-
car boxyl ate o Cl [00948] Step A: Preparation of
4- br ond088144- chl oyteiphdfiet Bydpprationet by | 1etivhorai Ted-(3-phenyleyclohexylcarbamoyl)

phenoxy)chroman-4-carboxylic acid: To a solution of ecthyl 6-chloro-7-(4-(3-

phenylcyclohexylcarbamoyl)phenoxy)chroman-4-carboxylate (58 mg, 0.11 mmol) in 3:1
THEF/ethanol (1 ml) was added 1M sodium hydroxide (228 ul, 0.23 mmol), and the reaction
was stirred for 16 hours at ambient temperature. The reaction was concentrated and then
acidified with 1M HCI and extracted twice with EtOAc. The combined organic layers were
washed with saturated sodium chloride, dried over anhydrous sodium sulfate, filtered, and
concentrated to yield 55 mg of the title compound (100 % yield). MS (apci) m/z = 506.1
(M+H).



To a suspensi on of 4-brono-3-nethyl benzoic acid (0.500 g, 2.325 nmol) in

di chl oronet hane WO 2009/ 158426PCT/ US2009/ 048499 194 (10 m) and DWF (1
drop) waswaddedsssal yl di chloride (0.2231 m, 2.558 molPLT/tspalonisa9y eact i on
was stirred for 30 mnutes. N-ethyl-N-isopropyl propan-2-anm ne (0.8934 nm,
5.115 mmol ) and 2- (4-chl orophenyl ) et hanam ne (0.3557 nml, 2.558 mmol) were
added, and the reaction was stirred fi®3 1 hour at anbient tenperature. The
reaction was diluted with Et0Ac and washed with 1M hydrochl oric acid,

sat urat ed sodi um bi car bonat e, andﬁgaPUF%E@% sodi um chl ori de. The organic

| ayer wagiheqaqys gRkigat ed.
The cru materi a P y recrysta exanes
to yleld 400 ng of the t|t|e cgrpound (48.78 @6y|eld) [ 00949] Step B:
Preparation of ethyl 6-chleres-7~L#- (4-chl orophenethyl carbanoyl) - 2-

met hyl phenoxy) chr oman- 4- cg kyl ate: To a solution of

4- br ono- N- (4- chl or ophenet hy - net hyl benzam de (0.0831 g, 0.236 mmol),

et hyl 6-chl oro-7-hydroxychr Osgfi~4; car boxyl ate (.050 g, 0.195 mml), and

2- (di met hyl am no)acetic acid §0.0Q104 g, 0.101 mnol) in dioxane (1 m)
degassed with argon was added g D. 133 g, 0.409 mmol ) and
copper (1) chloride (0.0100 g, &xteqetion was sealed in a
screwcap vial and heated to 100 C:fc ours. The reaction was cooled to
anbi ent tenperature, then | oaded directly onto a Bi otage SP1 system

el uti ndoofdrsp a | ilreparedr adtoriiig ofo Sha OffetiodAofi Exhaplends$8t asupsteiing23-ng of
the title conmpound (21 %.yield). [00950 Ste C Preparatlon of

6- chl or! Oromlmnw@mw%%rpéﬁwmram Cl) m/z=537.8 (M+H).

met hyl phenoxy) chr oman- 4- car boxyl i a solution of ethyl

6-chl oro-7-(4-(4- %kﬁﬁhﬂel&@

chl or ophénetibnl T64-(8a (ot ihy Bohierylyic phexdxarbahs diphendx 0 eirboxy-Uataebdxy022 g,
0.042 mmol ) in 3:1 THF/ ethanol (2 m) was added 1M sodi um hydroxi de (0. 087
m, 0.087 mol ). The reaction was st i3€ked overni ght and then concentrat ed.
The residue was taken up in water and acidified with 1M hydrochloric acid
and extracted twice with Et0Ac M The conbi ned organic | ayers were washed
with saturated sodi umchl ofi d§, &' ed over anhydrous sodium sul fate,
filtered, and concentrated sy crude material was purified by preparatory
thin layer chromatography ellyi’ag with 95:5:1

di chl or onet hane/ met hanol / gl acifal %@cetic acid to yield 11 ng of the title
conpound (53 %vyield). [00951PSkepyD: Prepar apFop-of sodi um

6- chl or o- 7- (4- (4- chl or ophenet hy bany L)< 2-
met hyl phenoxy) chr oman- 4- car boxyl at e: [[To a.awlutlon of 6-chloro-7-(4-(4-
chIorophenethylcarbannyl) 2- nethylph@nox» ehr oman- 4- car boxylic acid (0 011

g, | M sod | t
ot handPOYBTo.8, o oSl ARGnEREE, ol BrtiilladsT: PTG oFot e
t enper afhéth?lﬁfléﬁ ylBbrbRiYhsid fmﬁleh?%%dnwadmms S Qaepthizal 2.1 aneHhhe r esn [ due vas

di luted with dichl oronet hane and hexanes,

2009/158426PCT/U82009/048499 195 Foavwie L6t ed again to yield 11 ng of the
tslc);[j: 5mc OéTBRk') -7 ((2 ?3 ?4 %%hoxvp?lenv%%vélogexv caggamovl)pgenoxvgcll\{lfoman Jl_i)calrboxxi?lrtr;pl e 182
6-chl oro-7-(4-(2, 4- d|chIorophenethyléﬁ%bannyl) 2- met hyl phenoxy) chr oman- 4-
carboxylate CI [00952] Preparefl according to the nethod of Exanple 181,
substituting 2-(2,4- di chforyphémyl ) et hanam ne for

2- (4-chl orophenyl ) et hanam (apci) nmz = 534.0 (MNa+2H). Exanple 183
Sodi um
6- chl oro-7-(4- (2, 4-di chl or oplfene® hyl car banoy1) - 3- nethylphenoxy)chronan 4-

H
N

o]

[00917] Prepared according to the method of Example 158, substituting 4-
methoxyphenylboronic acid for phenylboronic acid. MS (apci) m/z = 536.1 (M+H).



Cl [00953] Prepared according to the nethod of Exanple 181, substituting

4- bronp- 2- net hyl benzoi ¢ acid for 4-brono-3-nethyl benzoic acid. M5 (apci)
mz = 534wO0 200 Ns4e8H) . Exanpl e 184 Sodi um PCT/US2009/048499

6- chl oro-7-(4-(2-(4-chl orophenyl) - 2- hydr oxyet hyl car banoyl ) phenoxy) chr oman- 4
- carboxylate CI [00954]Step A: Preparation of ethyl

6-chl oro-7-(4-(2-(4-chl orophenyl)-2- 184

hydr oxyet hyl car banoyl ) phenoxy) chr Qrman- 4- car boxyl ate: To a sol uti on of
4-(6-chloro-4- WO 2009/158426PCTﬁB§?Hﬂ§E@&8499 196

(ethoxycar@gmxh‘ j
2-am no- 1- g,
N—ethyl N—|sopropylpropan 2- 0. , 0.17 nnDI) and
3H41, 2, 3] triazol o[ 4, 5-b] pyr]J %;ol (0.018 g, 0.13 mol) in DV (1 m) was
added NL- ((ethylim no) et hyl ene) -'N3, N3-di net hyl pr opane- 1, 3-di am ne

hydr ochl oride (0.031 g, O. ), and the reaction was stirred at anbi ent
tenperature for 16 hours. It cdiluted with Et 0Ac and washed with 10%
citric acid, saturated sodi umohigar bonat e at urat ed sodi um chl ori de.

It was dried over anhydrous sogﬁZEL%ghfa e, tered, and concentrated. The
crude material was on a Biotage 1 sys using a 25-100% Et OAc/ hexanes
linear gradient to yield 56 ng of tlfe ti+te conpound (80 % vyield).

[00955] Pre n ( (4+c 1)
hydroxyg?%eﬁcarbgﬁgéﬁ(gh%%§¥§ cﬁ%oﬁg% ﬁwgégbéiypkc gl 3@3T5m§m§%1%§|on of
et hyl (methylthio)phenylboronic acid for phenylboronic acid. MS (apci) m/z = 552.0 (M+H).

6- chl oro7-(4-(2-(4-chl orophenyl)-2- hydrox et hyl car banoyl ) phenoxy) chr onan- 4-
carboxylate (0.056 g, 0.11 mol) if¥ %Fé%lon of 3:1 THF/ ethanol (2 nl)
was addedciidsodiym @—Wijertl?d% Rerk gloﬁ'é 1Qrigtn hén xRk -4 8RGbL ARt Was
stirredTor Ours. action wag; concentr , Laken up In er,
acidified with 1M hydrochlorlc ag d, & extracted twice with EtOAc. The
conbi ned organic |ayers were shed with saturated sodiumchloride, dried

over anhydrous sodiumsulfaté, Til®f®red, and concentrated to yield 46 ng of
the title conpound (87 %yieP [ 00956] Step C. Preparation of sodium
6- chl oro-7-(4-(2-(4-chl orophe < 2-

hydroxyethylcarbannyl)phenoxy)c r offan- 4- car box Iate To a sol ution of
6-chl oro-7-(4-(2-

(4- chl orophenyl) - 2- hydr oxyet hyl ¢
(.046 g, 0.092 mmol) in methanol ( ) added 0. 5M sodi um net hanol at e
in nethanol (0.18 m, 0.092 mmol), and t reaction was stirred at anbi ent
t enper for S ncent r t aken i n_di.chl:or ongt hane
and hejgﬁggl and%g&%hggtr%?éémggaﬁﬁ t@ﬁy|§fﬁﬂﬁ% 5@ lL!;ltghe ?gpﬁghé%nggund
(96 % yhetheyphbfsy 1b@paic)actd for Ehéi@l]boﬁior(ld}/hd\laﬂﬂﬂ)(apcﬁ)(mrﬂ)# 836.85MS0ehi um

6- chl oro-7-(4-(2-(2-chl orophenyl) - 2- hydr oxyet hyl car banoyl ) phenoxy) chr oman- 4
- carboxyl ate VO 2009/158426P@WPUE§®6@¥048499 197

Sodium 6-chloro-7-(4-(3-(4-chlorophenyl)cyclohexylcarbamovyl)phenoxy)chroman-4-
carboxylate

) chr oman- 4- car boxylic acid

o}

ONa
o}
cl
o} cl
H
Ej\ _N
I \O/O/
[00920] Steps  A-E: Preparation  of  6-chloro-7-(4-(3-(4-chlorophenyl)

cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic acid:  Prepared according to the

method of Example 158, substituting 4-chlorophenylboronic acid for phenylboronic acid.
[00921] Step F: Preparation of sodium  6-chloro-7-(4-(3-(4-chlorophenyl)

cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-(4-(3-(4-




[ 00957] Prepared according to the nethod of Exanple 184, substituting

2-am no- 1- (4- chl orophenyl ) et hanol hydrochl ori de for

2- am no- wo02eahiser2zephenyl ) et hanol hydrochl ori de. M5 (ap@Cr/ust@9s4&04. 8

(M Na+2H). Exanpl e 186 Sodi um

6-chl oro-7- (4- (2-cycl opentyl et hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate |
ONa CI H?/\0 [00958] Prepared accordi nggsto the rret hod of Exanple 184,

b h h hi
Sucf/tc: 3@&9@1@@{/@%&%@@%@@8 RoPRY ﬁﬂ)@et PRy ?%85?1 il @ﬁ s e
(apci) Iﬁi{n%l Zin4dthandIM2NRTP Whs aFRIGIDISR1 Js§31u§9ﬁieﬂ{5holate in methanol (0. 1214rn1

7-(4-(1-o0x sp|r0r4 41nhonan- 3-yl car banoyl ) phenoxy) - 6- chl or ochro
car box .80 meO&BBﬂlE’rtmnaomdfaasmq:cﬂommght flhe revetibioevas bortecatmute td i¢ld

iugf(;ls:)?l ﬁ%ggfﬁ?ﬁ%;ﬁnéoé‘m ??@hlaﬁd“glﬂ? 3\# rﬁ’%ﬂ g%%@\%;%ao ;e)r\cl)mpgg 2- ani ne.
M5 (apci) mz = 472.0 (M Na+2H). %@ﬁoxys Sodi um

6-chl oro-7-(4-(2-(4-chl orophenyl) - 2- et hyl car banoyl ) phenoxy) chr onan- 4
- car boxybahkro-G-(4GB-phwiy 120087 ch B4R BRIy E200S) 48489 4-carboxylic acid

o}

OH

ci
o)
H
Qﬁr“w&@
0o

[00922] Prepared according to the method of Example 158, substituting cyclopenten-2-
one for cyclohexen-2-one. MS (apci) m/z =492.1 (M+H).

Example 166

6-Chloro-7-(4-(3-p-tolylcyclopentylcarbamov])phenoxy)chroman-4-carboxylic acid

o

OH

[00923] Prepared according to the method of Example 158, substituting 4-
methylphenylboronic acid for phenylboronic acid and substituting cyclopenten-2-one for
cyclohexen-2-one. MS (apci) m/z = 506.1 (M+H).

Example 167

6-Chloro-7-(4-(3-(3-chlorophenyl)cyclopentylcarbamoyl)phenoxy)chroman-4-carboxvlic

acid

o]



198 [00960] Step A: Preparation of

[ NN Rp-ni trophenyl ) sul fonyl Ii m nol phenyl i odi nane: To a sol uti on of

4- ni t r obewoen@siBf2enam de (0.628 g, 3.10 nmol) and pot agsiraseéogdussze de

(0.410 g, 6.21 mol) in MeOH (10 M) at 0 C was added i odobenzene di acetate

(1.00 g, 3.10 nmmol ), and the reaction was allowed to warmto anbi ent

tenperature and stir for 4 hours. TheH«Eaction was filtered, and the solids

were washed with water and dried un ressure eld 980_ny of

the ti t[ﬁ@%npourl’dewed 1299fiRg P, F@o@l@ 3 %Xarpplepéég Stgpting 3-

2 (4 C Nkd.r ey ) i of
O:Ug%@@&%g%%éo#%ce%éd Fdr @%91?%%0?%'& 518121 5&@%@#@1&&% cyQofnRASRERS AN

tetrakus@hheﬁmm@bneD@$¢qmpen@rjihkk@ﬂ%ﬂmrophosphate (0.01856 g, 0.04979

mol ), and 4 angstrom nol ecul ar S|eves é§20 ng) in dry acetonitrile (2.5

m) degassed with argon was added Exampl

[N-[(p- ni S5ARMNMIdRUY LLY4-LELRABLBARRYE LA RS0y §AR Ao chroftft41TO! )

portion-wse over Z hours as a sol g, I s stirred overnight under argon,

then was | oaded directly onto acB|U' 1 systemeluting with a 2-30%

| i near gradient of EtOAc in xdlges to yield 276 ng of the title conpound

(81.8 %yield). [00962] St epC: PfepA¥at i onof

N- (2- (4-chl orophenyl) - 2- met At thyl)-4- nitrobenzenesul f onam de:

2- (4- Cnhl orophenyl)-1-(4-nitro glsulfonyl)a2|r|d|ne (.276 g, 0.815 mmol)

was dissolved in 8 m of nethahol “and 4 ni of dichl oronethane. The reaction

was stirred at anbient tenpera [ for, 5 days, and then concentrated. The

crude material was on a Bi ot age SBANsY ifig with a 5-50% | i near

gradient of EtOAc in hexanes to yiel@ 2 the title conmpound (76.5 %

yield). £00963]StepD Preparationoftert-butyl 2-(4-chl orophenyl) - 2-

et hoxylg ?{%ﬁ car bairapased paceprding ot dhe method of  Example 158, substituting 4-

0. 6230 TP Ap SRR (o G e o e A B ot
(0. 3444&ygloh@xch9R oM (dpei)4R/zE Fotet MiNa4i2/ DMVSO (15 m) was heated to 50 C

for 3 hours. The reaction was cooled to anbient tenperature and
di -tert-butyl dicarbonate (0.6798Example16d nyp|) was added. The reaction

"‘n’gtseflt 'alr r§(§hllfllﬁr6 %3‘ %}ﬁ“f §4-§-§ &@ﬁg%dhgi 3@?1058&%@%} ﬁltogggl?éﬁgfg%#ﬁroﬁ{aﬂ%
5-40% | i near gradient of EtOAc in, xaﬁ%s—to yield 129 ng of the t|tIe
conmpound (72.46 % yield). [00964]iStep E: Preparation of

2- (4-chl orophenyl) - 2- net hoxy ¢t hina#ine: To a solution of tert-butyl

2- (4-chl oropheny1l) - 2- met hoxyetpyhcar bamate (0.129 g, 0.451 nmmol) in

di chl oronet hane (5 m) was add rifluoroacetic acid (5 m), and the
reaction was stirred at WO 200‘/1@8426PCT/U82009/048499 199 anbi ent

tenperature for 16 hours. The r@ on was conc ntrated and taken up in
wat er. Sodi um hydroxi de (1M was N I pH was >13. The m xture
was extracted twice wth dichloronethane e conbi ned organic | ayers

were dried over anhydrous sodiumsulfate, filtered, and concentrated to
yi el d 710092¢] of triﬁepairtd eaqcormogind (1B ﬁle%ayli @Ifd)ExarElﬁl(e965BStmpstFtuting 3-

Preparat| th |.or o- -2-

et hoxy R RSP TR i T STae it B ey PN lonsgieHe 8 &7 2- (-
chl or opReRrydien??-BEL. fmg(@tcbq%m SR DN 28 38mol ) , 4- (6- chl or o- 4-

(et hoxycar bonyl ) chroman-7- onxy)ben20|c aC|d (0.060 g, 0.16 muol ), and
3H 1, 2, 3]triazol o[ 4, 5-b] pyri di n- 3¥alan({pde 022 g, 0.16 mml) in DVF (1 m) was
added -.((ethylipmno)ng h Iene) , N3, - dineth | prop ane-1, 3 -di am ne
hydroc _;Q -C *0. aw S Eail ,,o__g_u n__q-g Op& l; d _,_u_o ~Vo CROo _q_;o n-- hi ent
t enper at ure over ni ght. ' The reactlo-m*‘ 1=‘Iuted Wit h EtOAc and washed with
1M hydrochl oric acid, saturated $odi um bi carbonate, and saturated sodi um
chl oride. The organic |ayer dioNned over anhydrous sodi um sul f at e,
filtered, and concentrated. dhexgrude material was | oaded onto a Bi ot age
SP1 system eluting with a |i J_gradient of 5-70% Et0OAc in hexanes to
yield 67 ng of the title conpound 77 %yield).

[ 00966] St epG Pr epar at i onof 6- Chl.ﬂai (4 (2 (4- ghl or ophenyl) - 2-

met hoxyet hyl car banoyl ) phenoxy) chifQ lic acid: To a solution of
et hyl 6-

chl oro-7-(4-(2-(4-chl orophenyl) - 2- nethoxyethylcarbanDyI)phenoxy)chronan 4-c
arboxylate (0.067 g, 0.12 mol) in 3:1 THF/ ethanol (2 m) was added 1M

sodi um hydroxide (0.26 ml, 0.26 nmol). The reaction was stirred for 16
hours, and then concentrated, diluted with water, and acidified with 1M
hydrochlorlc aC|d The nlxture was - extracted twice mnth EtOAc and t he

T Y 1 o I 1




WO 2009/ 158426PCT/ US2009/ 048499 200 Exanpl e 189 Sodi um

6-chl oro-7-(4-(2-(4-chl orophenyl)-2-fl uoroet hyl car banoyl ) phenoxy) chr oman- 4-
car boxyl awe 20®/16842500968] Step A: Preparation of PCT/US2009/048499
2-(2,4-dichl orophenyl)-2-(trinmethylsilyloxy) acetonitrile: To a solution
of 2, 4-dichl orobenzal dehyde (1.00 g, 5.71 mmmol ) in neat

trimethyl silanecarbonitrile (7.62 m ,1&%7.1 mmol) was added zinc(ll) iodide

(0.0912 0. 286 mml ) The reactjon S |rred f ours, then djluted
wi th E8892Tng wddReEcd dPREdRE L Ll%tntﬁ tecat Eoamal g?%a%ugﬁﬁatuég Ki@Ynte with

sat ur atgeh 95’1*1&“?51{"163?1%?0% g&g%g rﬁrlﬂo"f‘éﬁﬁ& AR fdr éu%gtlt%ﬁé O?&Q%é?ﬁé?#?

sodlumsul ate ted to yield 1 e title
conpouruhe (fa:0& c¥6hyk @l-2Hone. [MSQ&‘;@:})Sh&rF 860. P(Mpisia-€itH)on of
2- (2, 4-di chl or ophenyl) - 2-fl uoroac on| rile: To a solution of

2- (2, 4-di chl orophenyl)-2-(trineth ?6?(15/)aceton|trlle (1.57 g, 5.73
mmol) in 4G Qtttsf‘oh@ 2. ({2 Abloph °;3 AbBSaly 1Birbark8y15pHeASx AHE fhan-4-
(di et hyl amno)su ri oride (L, 3l flic NTo dr opwm se over 15

m nutes. The reactlon was stirreg 3 T terrperature for 20 m nutes, then
warnmed to O C and allowed to idlfor an additional 30 m nutes. The
reaction was poured onto a nixt{ire®™f ice water and saturated sodi um

bi carbonate and all owed to sbi or 30 minutes. The m xture was extracted
with ether twice, and the co organic |l ayers were washed with
saturated sodi um chloride, driell o¥er anhydrous magnesi um sul f at e,

filtered, and concentrated to y? 1.%59 of the title conpound (89 %
yield). [00970] Step C. Preparati N
2- (2, 4-di chl or ophenyl) - 2-f | uor oet hanalyi ng: /T soI ution of

2-(2,4-dichl orophenyl)-2-fluoroacetonitrile (0.263 g, 1.29 mmol) in THF (2
m) waq00928¢d borRrogréVSaccordihe xto( Ghd 3dhethlod bf 4Exammple) ,158ndsubktéutigact4 on
was heated to refl ux un e{?rargon for . one hou The reaction was cooled to

anbi ent/ YOIRNEHEIPAIOBIC A7 1T APHenyibProdim agidt Pt SHPSWHIFSC ATRCEeRTI-BnGdPTe
added. e Mass Neatgd to reflux for 30 minutes, then
cool ed }Bﬁgﬁﬁ?S%P&?gﬁ%gﬁgpure ah@gﬁlgatedﬁﬁnth 1M sodi um hydr oxi de unt|I
the pH reached 13. The reacti on wkxaeqtle 42 ed three tines with ether, and

t he conji ned or.gani A. er ere washed wi th sat urat ed odlu chlorlde

dri ed ,‘.!'..!.!'Jg‘«; - ﬁe dReINY !.’ﬂ SITICYIE OB Y 6 AOAIRE '4!. NEXY)CAIOM3 ned-
carbonate, filtered, and concentraﬁé&iﬂéﬁgleld 217 ng of the t|tIe conpound
(80.9 %yield). [00971] Step C. eparation of ethyl

6-chl oro-7-(4-(2-(4-chlorop ) oRa

f I uor oet hyl car banoyl ) phenoxy oman- 4- car boxyl ate: To a solution of 242, 4-
di chl orophenyl) - 2-f | uor oet han e (0.126 g, 0.606 mml), 4-(6-chloro-4-
(et hoxycar bonyl ) chr oman- 7- yl oxy) b&nhzoi ¢ acid (0.114 g, 0.303 nmol), and

3H 1, 2, 3] triazol o[ 4, 5-b] pyri di | (0.0412 gAMO. 303 nmol ) in DMF (2 m)
was added N1- ((ethylim no)nethy Wi met hyl prop ane-1, 3 -di am ne
hydr ochl ori de (0.0697 g, 0.363 mml.gTh on was stirred for 16 hour s
at anbi ent terrperature It was diluted with Et OAc and washed with

hydr ocHPBM9% aci drerased:r agcgtsling diourthdi wstheen&f e Examples dofr eftu@%flt%%ﬁ u%n
chlori r | 4y

filter gﬁtethmlogg%%glr@ ?Azil?%g.&d\‘,[\%z p@% Jggorr%gft%earc?&]aw@\ag%glhﬁg%& otozj%tfeglgi system
el ut i ndontyidolextn-dear. MSadp@nin/of 558.6 R NEu-OAE).i N hexanes to yield 161 ng of
the title conmpound (93.8 %yield).

[ 00972] St epD: Pr epar at i onof 6- chi or xamme {2 ( 4- chi or opheny1) - 2- _

f 1 uoroet hyd ah AR YRASDOX Y HERIREFRHIA ik oAV BarfG fhherd By RhfdhdiLd.on Of

et hyl 6-chlforo-7- carboxvlate

(4-(2-(2, 4-dichl orophenyl)-2-flyor oepﬂﬁ-mr banmoyl ) phenoxy) chr oman- 4- car boxy
late (0.161 g, 0.284 mol) jn 31 THF/ ethanol (4 m) was added sodi um

hydr oxi de (0.341 m, 0.34 | )ONand the reaction was stirred for 3 days
at anbient tenperature. T ction was concentrated, taken up in water,
acidified with 1M hydrochl o cid, and extracted twice with Et0Ac. The
conbi ned organic |ayers were J sﬁed W th saturated sodiumchloride, dried
over anhydrous sodi um sul f ate; ergd, and coftentrated to yield 121 ng
of the title conmpound (79.7 % N%ﬁ@gcﬁ Preparati on of sodium
6-chl oro-7-(4-(2-(4-chl orophenyl)-245

f I uor oet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a sol uti on of
6-chloro-7-(4-(2-

(2, 4-di chl or ophenyl) - 2-f | uor oet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl i c
acid (0.122 g, 0.226 mmol) in nethanol (2 m) was added 0.5 M sodi um
met hanol ate in met hanol (O. 476 m 0 238 rrrml) and the reactl on was

. Y 1 o



[ 00974] Tabl e 1 provi des additional conpounds that were nade by net hods
descri bed herein. WD 2009/ 158426PCT/ US2009/ 048499 202 Ex. # Structure
Nane M5 owORbbINwBRI2Data 190 o0 o ONa 0 a 0 O el sodi um 6- €hirarsEeod§si99
(3, 5-di net hoxyphen- et hyl car banoyl ) phenoxy) chroman- 4-car boxyl ate LCVS
(APCI) = 512.2 (WMNa+2H) 191 o ci O NaNQO 40 01 O

188

[00930] Prepared according to the method of Example 158, substituting 3.,4-
dichlorophenylboronic acid for phenylboronic acid and substituting cyclopenten-2-one for
cyclohexen-2-one. MS (apci) m/z = 560.0 (M-Na+2H).

Example 174

Sodium 6-chloro-7-(4-(3-(4-methoxyphenyl)cyclopentylcarbamoyl)phenoxy)chroman-4-
carboxylate

o)
ONa
o)
cl
o)
H
N\O’O/OMe
o)
[00931] Prepared according to the method of Example 158, substituting 4-

methoxyphenylboronic acid for phenylboronic acid and substituting cyclopenten-2-one for
cyclohexen-2-one. MS (apci) m/z = 522.1 (M-Na+2H).
Example 175

Sodium 6-chloro-7-(4-(3-(4-(methylthio)phenyl)cyclopentylcarbamoylphenoxy)chroman-4-
carboxylate

0
ONa
o)
al
o)
H
o)
[00932] Prepared according to the method of Example 158, substituting 4-

(methylthio)phenylboronic acid for phenylboronic acid and substituting cyclopenten-2-one
for cyclohexen-2-one. MS (apci) m/z = 538.1 (M-Na+2H).
Example 176

Sodium 6-chloro-7-(4-(4-(4-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-
carboxylate

o}

ONa

Yoy,



sodi um 6-chl oro-7-(4-(3- chl oro-2-net hoxyphen- et hyl car banoyl ) phenoxy)
chroman- 4- carboxyl ate LCM5S (APClI) = 516.1 (MNa+2H) 192 o FF ONa el C 0 01
sodi um 6-wbhI200901584264- (4- chl oro-2-(trifluoro- PCT/US2009/048499

met hyl ) phenet hyl car banoyl ) phenoxy) chroman- 4-carboxylate LCVS (APCl) =
554.1 (MNa+2H) 193 o0 0 ONa 01 C 00---\ O o0 sodium 7-(4-(2-
(benzo[d][1, 3] di ox01-4- yl)ethyl carbargyl) phenoxy)-6- chl orochroman-4-

car boxyl at e M5 ci) mz = 495.9 +2 4 0
y[08§33] ( aSchp )A: Preparation of telgtwtavl 4|:P4-c]h?orophenvl)cvclohexvlcarbarnate: To

a solution of 4-(4-chlorophenyl)cyclohexanecarboxylic acid (1.01 g, 4.231 mmol) and

triecthylamine (0.5897 ml, 4.231 mmol) in fert-butanol (22 ml) was added diphenyl
phosphorazidate (0.9147 ml, 4.231 mmol), and the reaction was heated to reflux for 16 hours.
The reaction was diluted with EtOAc and washed with 1M hydrochloric acid, saturated
sodium bicarbonate, and saturated sodium chloride. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated. The crude material was on a Biotage
SP1 system eluting with a linear gradient of 5-50% EtOAc in hexanes to yield 760 mg of the
title compound (57 % yield).

[00934] Step B: Preparation of 4-(4-chlorophenyl)cyclohexanamine: To a solution of

tert-butyl 4-(4-chlorophenyl)cyclohexylcarbamate (0.760 g, 2.45 mmol) in dichloromethane
(5 ml) was added trifluoroacetic acid (5 ml), and the reaction was stirred at ambient
temperature for 2 hours. The reaction was concentrated, taken up in water, and 1M NaOH
was added until the pH was >13. The aqueous layer was extracted twice with
dichloromethane, and the combined organic layers were dried over anhydrous sodium sulfate,
filtered, and concentrated to yield 371 mg of the title compound (72.1 % yield).

[00935] Step C: Preparation of ethyl 6-chloro-7-(4-(4-(4-chlorophenyl)

cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 4-(6-chloro-4-

(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (.050 g, 0.13 mmol), N,N-dimethylpyridin-4-
amine (0.0016 g, 0.013 mmol), and 4-(4-chlorophenyl)cyclohexanamine (0.042 g, 0.20
mmol) in DMF (1 ml) was added N1-((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-
diamine hydrochloride (0.031 g, 0.16 mmol), and the reaction was stirred overnight at
ambient temperature. The reaction was diluted with EtOAc and washed with 1M
hydrochloric acid, saturated sodium bicarbonate, and saturated sodium chloride. The organic
layer was dried over anhydrous sodium sulfate, filtered, and concentrated to yield 65 mg of
the title compound (86 % yield).

[00936] Step D: Preparation of 6-chloro-7-(4-(4-(4-chlorophenyl)

cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic acid: To a suspension of ecthyl 6-

chloro-7-(4-(4-(4-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylate
(0.065 g, 0.11 mmol) in 3:1 THF/ethanol (1 ml) was added 1M sodium hydroxide (0.24 ml,
0.24 mmol), and the reaction was stirred for 16 hours at ambient temperature. The reaction

was concentrated, taken up in water, acidified with 1M hydrochloric acid, and extracted twice



ONa FOC * [101HN..y.)1 1/ sodium 6-chloro-7-(4-(2-
(1-(4-(trifluoronethyl) phenyl)-1H pyrrol-2- yl)ethyl carbanoyl ) pheno
Xy) chr omewio4eoxciasd2zexyl ate M5 (apci) nmlz = 584.9 (M Na+2CTAS2000088499

0 C

0 G sodium 6-chloro-7-(4-(2- (4-chlorophenyl)-2, 2-

ONa

di fl uor oet hyl car banoyl ) p henoxy) chroman-4- carboxylate M5 (apci) mz = 522
(MNa+2H). WD 2009/ 158426PCT/ US2009/ 0¥®499 203 196 O

with EtOAc. The combined organic layers were dried over anhydrous sodium sulfate,
filtered, and concentrated to yield 45 mg of the title compound (73 % yield).
[00937] Step E: Preparation of sodium  6-chloro-7-(4-(4-(4-chlorophenyl)

cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylate: To a suspension of 6-chloro-7-(4-(4-

(4-chlorophenyl)cyclohexylcarbamoyl)phenoxy)chroman-4-carboxylic acid (0.045 g, 0.0833
mmol) in 1:1 THF/methanol (5 ml) was added 0.5M sodium methanolate in methanol (0.170
ml, 0.0849 mmol), and the reaction was stirred for 3 weeks, then concentrated to yield 47 mg
of the title compound (100 % yield). MS (apci) m/z = 562.1 (M-Na+2H).

Example 177

Sodium 6-chloro-7-(4-(3-phenylcyclobutylcarbamoyl)phenoxv)chroman-4-carboxvlate

o)

ONa

cl
o
H
N
[00938] Step A: Preparation of 3-phenylcyclobutanone oxime: To a solution of 3-
phenylcyclobutanone (0.198 g, 1.354 mmol) in 95% ecthanol (7 ml) was added 50%

hydroxylamine in water (0.8300 ml, 13.54 mmol), and the reaction was stirred for 16 hours at
ambient temperature. The reaction was diluted with EtOAc and washed with water and
saturated sodium chloride. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated to yield 167 mg of the title compound (76.49 % yield).

[00939] Step B: Preparation of 3-phenylcyclobutylamine: To a solution of 3-

phenylcyclobutanone oxime (0.167 g, 1.04 mmol) in THF (5 ml) was added 1M lithium
aluminum hydride in THF (2.18 ml, 2.18 mmol) dropwise over 3 minutes. The reaction was
heated to reflux for 4 hours, then cooled to ambient temperature. Water (0.083 ml), 1M
sodium hydroxide (0.083 ml), and additional water (0.248 ml) were added, and the reaction
was stirred an additional 30 minutes. The reaction was filtered, and the solids were washed
with THF. The filtrates were combined and concentrated to yield 101 mg of the title
compound (66.2 % yield).

[00940] Step C: Preparation of ethyl 6-chloro-7-(4-(3-phenylcyclobutylcarbamoyl)

)chroman-4-carboxylate: To a solution of 3-phenylcyclobutanamine (0.101 g, 0.686 mmol) in



ON, a 01 10 sodium 6-chl oro-7-(4-(2- ethyl phenet hyl car banoyl
) phenoxy) chr oman- 4- carboxylate M5 (apci) mz = 480.0 (MNa+2H). 197 O ONa
101 a O QMO 2009015842€1 sodi um 6-chl oro-7-(4-(2- (2, 4-di chiporash@apisgsoP-
hydr oxyet hyl car banmoyl ) p henoxy) chroman- 4- carboxylate M5 (apci) mz = 537.7
(MNa+2H). 198 OQON, 0 a O 10 O 1I.

191

DMF (2 ml) was added 4-(6-chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (0.129
g, 0.343 mmol), N,N-dimethylpyridin-4-amine (0.00838 g, 0.0686 mmol), and NI-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine  hydrochloride (0.0789 g,
0.412 mmol), and the reaction was stirred for 16 hours at ambient temperature. The reaction
was diluted with EtOAc and washed with 1M hydrochloric acid, saturated sodium
bicarbonate, and saturated sodium chloride. The organic layer was dried over anhydrous
sodium sulfate, filtered, and concentrated. The crude material was on a Biotage SP1 system
cluting with a 5-70% EtOAc in hexanes linear gradient to yield 86 mg of the title compound
(49.5 % yield).

[00941] Step D: Preparation of 6-chloro-7-(4-(3-phenylcyclobutylcarbamoyl)

phenoxy)chroman-4-carboxylic acid: To a solution of ecthyl 6-chloro-7-(4-(3-

phenylcyclobutylcarbamoyl)phenoxy)chroman-4-carboxylate (0.086 g, 0.17 mmol) in 3:1
THF/ethanol (4 ml) was added 1M sodium hydroxide (0.36 ml, 0.36 mmol), and the reaction
was stirred overnight. The reaction was concentrated, taken up in water, acidified with 1M
hydrochloric acid, and extracted twice with EtOAc. The combined organic layers were
washed with saturated sodium chloride, dried over Na,SOy, filtered, and concentrated to yield
67 mg of the title compound (82 % yield).

[00942] Step E: Preparation of sodium 6-chloro-7-(4-(3-phenylcyclobutylcarbamoyl)

phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-(4-(3-

phenylcyclobutylcarbamoyl)phenoxy)chroman-4-carboxylic acid (.067 g, 0.140 mmol) in
methanol (2 ml) was added 0.5M sodium methanolate in methanol (0.294 ml, 0.147 mmol),
and the reaction was stirred for 16 hours. The reaction was concentrated to yield 70 mg of the
title compound (99.9 % yield). MS (apci) m/z = 471.1 (M-Na+2H).

Example 178

Sodium 6-chloro-7-(4-(1-(4-chlorophenyl)-3-hydroxypropan-2-

vylcarbamovyl)phenoxy)chroman-4-carboxvlate
O

ONa

O

Cl

o)
N
E j\ ,N\(\©\
OH cl

0]



ci sodium 6-chloro-7-(4-(4- chloro-2-ethoxyphen- ethyl carbanoyl ) phenoxy)
chroman- 4- carboxyl ate M5 (apci) mz = 530 (MNa+2H). 199 O ONa 01 a H
sodi um 6-wbhI200901584264- (4- chl or o- 2- (cycl opropyl - met hoxy ppmarsedcaphsiay ba

noyl ) phenoxy) chr oman4- car boxyl ate MS (apci) mlz = 556 (MNa+2H). 0 d
200 0O ONa
192
[00943] Step A: Preparation of ethyl 6-chloro-7-(4-(1-(4-chlorophenyl)-3-

hydroxypropan-2-ylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 4-(6-

chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (.100 g, 0.2654 mmol) in
dichloromethane (1.5 ml) and DMF (1 drop) was added oxalyl dichloride (0.02778 ml,
0.3185 mmol), and the reaction was stirred for 30 minutes. N-ethyl-N-isopropylpropan-2-
amine (0.1112 ml, 0.6370 mmol) and 2-amino-3-(4-chlorophenyl)propan-1-ol (0.06405 g,
0.3450 mmol) were added, and the reaction was stirred for 16 hours. The reaction was diluted
with EtOAc and washed with 1M hydrochloric acid, saturated sodium bicarbonate, and
saturated sodium chloride. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude material was purified on a Biotage SP1 system eluting
with 25-100% EtOAc in hexanes to yield 111 mg of the title compound (76.82 % yield).

[00944] Step B: Preparation of 6-chloro-7-(4-(1-(4-chlorophenyl)-3-hydroxypropan-2-

ylcarbamoyl)phenoxy)chroman-4-carboxylic acid: To a solution of ethyl 6-chloro-7-(4-(1-(4-

chlorophenyl)-3-hydroxypropan-2-ylcarbamoyl)phenoxy)chroman-4-carboxylate (.111 g,
0.204 mmol) in 3:1 THF/ethanol (2 ml) was added 1M sodium hydroxide (0.428 ml, 0.428
mmol), and the reaction was stirred overnight. It was concentrated and then taken up in
water. It was then acidified with 1M hydrochloric acid and extracted twice with EtOAc. The
combined organic layers were washed with saturated sodium chloride, dried over anhydrous
sodium sulfate, filtered, and concentrated to yield 87 mg of the title compound (82.6 %
yield).

[00945] Step C: Preparation of sodium 6-chloro-7-(4-(1-(4-chlorophenyl)-3-

hydroxypropan-2-vlcarbamovl)phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-

(4-(1-(4-chlorophenyl)-3-hydroxypropan-2-ylcarbamoyl)phenoxy)chroman-4-carboxylic acid
(.087 g, 0.168 mmol) in methanol (2 ml) was added 0.5M sodium methanolate in methanol
(0.354 ml, 0.177 mmol), and the reaction was stirred for 2 hours. It was concentrated, taken
up in dichloromethane and hexanes, and concentrated again to yield 87 mg of the title

compound (95.9 % yield). MS (apci) m/z = 515.9 (M-Na+2H).
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Example 179

Sodium 6-chloro-7-(4-(3,3-dimethvylbutylcarbamovl)phenoxy)chroman-4-carboxylate
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[00946] Prepared according to the method of Example 178, substituting 2-

cyclohexanamine hydrochloride for 2-amino-3-(4-chlorophenyl)propan-1-ol. MS (apci) m/z
=432.2 (M-Na+2H).
Example 180

Sodium 6-chloro-7-(4-(2-cyclohexylethylcarbamoyl)phenoxy)chroman-4-carboxylate
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[00947] Prepared according to the method of Example 178, substituting 2-

cyclohexanamine hydrochloride for 2-amino-3-(4-chlorophenyl)propan-1-ol and increasing
the amount of N-ethyl-N-isopropylpropan-2-amine used in Step A from 2.2 equivalents to 3.5
equivalents. MS (apci) m/z = 458.2 (M-Na+2H).

Example 181

Sodium 6-chloro-7-(4-(4-chlorophenethylcarbamovyl)-2-methylphenoxy)chroman-4-
carboxylate
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[00948] Step A: Preparation of 4-bromo-N-(4-chlorophenethyl)-3-methylbenzamide:

To a suspension of 4-bromo-3-methylbenzoic acid (0.500 g, 2.325 mmol) in dichloromethane
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(10 ml) and DMF (1 drop) was added oxalyl dichloride (0.2231 ml, 2.558 mmol), and the
reaction was stirred for 30 minutes. N-ethyl-N-isopropylpropan-2-amine (0.8934 ml, 5.115
mmol) and 2-(4-chlorophenyl)ethanamine (0.3557 ml, 2.558 mmol) were added, and the
reaction was stirred for 1 hour at ambient temperature. The reaction was diluted with EtOAc
and washed with 1M hydrochloric acid, saturated sodium bicarbonate, and saturated sodium
chloride. The organic layer was dried over anhydrous sodium sulfate, filtered, and
concentrated. The crude material was purified by recrystallization from EtOAc and hexanes
to yield 400 mg of the title compound (48.78 % yield).

[00949] Step B: Preparation of ethyl 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-

methylphenoxy)chroman-4-carboxylate: To a solution of 4-bromo-N-(4-chlorophenethyl)-3-

methylbenzamide (0.0831 g, 0.236 mmol), ethyl 6-chloro-7-hydroxychroman-4-carboxylate
(.050 g, 0.195 mmol), and 2-(dimethylamino)acetic acid (0.0104 g, 0.101 mmol) in dioxane
(1 ml) degassed with argon was added cesium carbonate (0.133 g, 0.409 mmol) and copper(I)
chloride (0.0100 g, 0.101 mmol). The reaction was sealed in a screw-cap vial and heated to
100 °C for 16 hours. The reaction was cooled to ambient temperature, then loaded directly
onto a Biotage SP1 system, eluting with a linear gradient of 5-70% EtOAc in hexanes to yield
22 mg of the title compound (21 % yield).

[00950] Step C: Preparation of 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-

methylphenoxy)chroman-4-carboxylic _acid: To a solution of ethyl 6-chloro-7-(4-(4-

chlorophenethylcarbamoyl)-2-methylphenoxy)chroman-4-carboxylate (.022 g, 0.042 mmol)
in 3:1 THF/ethanol (2 ml) was added 1M sodium hydroxide (0.087 ml, 0.087 mmol). The
reaction was stirred overnight and then concentrated. The residue was taken up in water and
acidified with 1M hydrochloric acid and extracted twice with EtOAc. The combined organic
layers were washed with saturated sodium chloride, dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude material was purified by preparatory thin layer
chromatography eluting with 95:5:1 dichloromethane/methanol/glacial acetic acid to yield 11
mg of the title compound (53 % yield).

[00951] Step D: Preparation of sodium 6-chloro-7-(4-(4-chlorophenethylcarbamoyl)-2-

methylphenoxy)chroman-4-carboxylate:  To a  solution  of  6-chloro-7-(4-(4-

chlorophenethylcarbamoyl)-2-methylphenoxy)chroman-4-carboxylic acid (0.011 g, 0.0220
mmol) in methanol (2 ml) was added 0.5 M sodium methanolate in methanol (0.0462 ml,
0.0231 mmol), and the reaction was stirred at ambient temperature for 3 hours. The reaction

was concentrated, and the residue was diluted with dichloromethane and hexanes, and
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concentrated again to yield 11 mg of the title compound (95.8 % yield). MS (apci) m/z =
500.0 (M-Na+2H).
Example 182

Sodium 6-chloro-7-(4-(2.4-dichlorophenethylcarbamoyl)-2-methylphenoxy)chroman-4-
carboxylate
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[00952] Prepared according to the method of Example 181, substituting 2-(2,4-

dichlorophenyl)ethanamine for 2-(4-chlorophenyl)ethanamine. MS (apci) m/z = 534.0 (M-
Na+2H).
Example 183

Sodium 6-chloro-7-(4-(2.4-dichlorophenethylcarbamoyl)-3-methylphenoxy)chroman-4-
carboxylate
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[00953] Prepared according to the method of Example 181, substituting 4-bromo-2-

methylbenzoic acid for 4-bromo-3-methylbenzoic acid. MS (apci) m/z = 534.0 (M-Na+2H).
Example 184

Sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-hydroxyethylcarbamovyl)phenoxy)chroman-4-
carboxylate
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[00954] Step A: Preparation of ethyl 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

hydroxyethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 4-(6-chloro-4-




10 sodi um 6-chl oro-7-(4-(2- (4-chlorophenoxy) phenethyl carbanoyl)
phenoxy) chr oman- 4- carboxylate M5 (apci) Ink = 578.1 (Mt2H Na) 207 ONa C | a
0 4011 |.wBcoo%sissizeam 6- chl oro- 7- (4- (4- chl or o- 2- phenoxy poENFS2009/048499

et hyl car banoyl ) phenoxy) chroman-4-carboxylate Ms (apci) mz = 578.1

(Mt2H Na) 208 ONa o 401 carbanoyl ) phenoxy)chro oci el a Sc' sodium

6-chl oro-7-(4-(4- chloro-2-(4- chl oropisenoxy) phenet hyl man-4-carboxyl ate

(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (.050 g, 0.13 mmol), 2-amino-1-(4-
chlorophenyl)ethanol hydrochloride (0.033 g, 0.16 mmol), N-ethyl-N-isopropylpropan-2-
amine (0.030 ml, 0.17 mmol), and 3H-[1,2,3]triazolo[4,5-b]pyridin-3-o0l (0.018 g, 0.13 mmol)
in DMF (1 ml) was added N1-((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine
hydrochloride (0.031 g, 0.16 mmol), and the reaction was stirred at ambient temperature for
16 hours. It was diluted with EtOAc and washed with 10% citric acid, saturated sodium
bicarbonate, and saturated sodium chloride. It was dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude material was on a Biotage SP1 system using a 25-100%
EtOAc/hexanes linear gradient to yield 56 mg of the title compound (80 % yield).

[00955] Step B: Preparation of 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

hydroxyethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: To a solution of ethyl 6-chloro-

7-(4-(2-(4-chlorophenyl)-2-hydroxyethylcarbamoyl)phenoxy)chroman-4-carboxylate  (0.056
g, 0.11 mmol) in a solution of 3:1 THF/ethanol (2 ml) was added 1M sodium hydroxide (0.22
ml, 0.22 mmol), and the reaction was stirred for 16 hours. The reaction was concentrated,
taken up in water, acidified with 1M hydrochloric acid, and extracted twice with EtOAc. The
combined organic layers were washed with saturated sodium chloride, dried over anhydrous
sodium sulfate, filtered, and concentrated to yield 46 mg of the title compound (87 % yield).

[00956] Step C: Preparation of sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

hydroxyethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-(4-(2-

(4-chlorophenyl)-2-hydroxyethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (.046 g,
0.092 mmol) in methanol (1 ml) was added 0.5M sodium methanolate in methanol (0.18 ml,
0.092 mmol), and the reaction was stirred at ambient temperature for 16 hours. It was
concentrated, taken up in dichloromethane and hexanes, and concentrated again to yield 46
mg of the title compound (96 % yield). MS (apci) m/z = 501.8 (M-Na+2H).

Example 185

Sodium 6-chloro-7-(4-(2-(2-chlorophenyl)-2-hydroxyethylcarbamovyl)phenoxy)chroman-4-
carboxylate
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[00957] Prepared according to the method of Example 184, substituting 2-amino-1-(4-
chlorophenyl)ethanol hydrochloride for 2-amino-1-(2-chlorophenyl)ethanol hydrochloride.
MS (apci) m/z = 501.8 (M-Na+2H).
Example 186

Sodium 6-chloro-7-(4-(2-cyclopentylethylcarbamovyl)phenoxy)chroman-4-carboxylate
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[00958] Prepared according to the method of Example 184, substituting 2-amino-1-(4-

chlorophenyl)ethanol hydrochloride with 2-cyclopentylethanamine and omitting N-ethyl-N-
isopropylpropan-2-amine. MS (apci) m/z = 444.2 (M-Na+2H).
Example 187

Sodium 7-(4-(1-oxaspiro[4.4]nonan-3-vylcarbamovyl)phenoxy)-6-chlorochroman-4-

carboxylate
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[00959] Prepared according to the method of Example 184, substituting 2-amino-1-(4-

chlorophenyl)ethanol hydrochloride with 1-oxaspiro[4.4]nonan-3-amine and omitting N-
ethyl-N-isopropylpropan-2-amine. MS (apci) m/z = 472.0 (M-Na+2H).
Example 188

Sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-methoxyethylcarbamoyl)phenoxy)chroman-4-

carboxylate
0
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[00960] Step A: Preparation of [N-[(p-nitrophenyl)sulfonyl]imino]phenyliodinane: To

a solution of 4-nitrobenzenesulfonamide (0.628 g, 3.10 mmol) and potassium hydroxide
(0.410 g, 6.21 mmol) in MeOH (10 ml) at 0 °C was added iodobenzene diacetate (1.00 g,
3.10 mmol), and the reaction was allowed to warm to ambient temperature and stir for 4
hours. The reaction was filtered, and the solids were washed with water and dried under
reduced pressure to yield 980 mg of the title compound (78.1 % yield).

[00961] Step B: Preparation of 2-(4-chlorophenyl)-1-(4-nitrophenylsulfonyl)aziridine:

To a suspension of I1-chloro-4-vinylbenzene (0.1195 ml, 0.9957 mmol),
tetrakis(acetonitrile)copper(I) hexafluorophosphate (0.01856 g, 0.04979 mmol), and 4
angstrom molecular sieves (300 mg) in dry acetonitrile (2.5 ml) degassed with argon was
added [N-[(p-nitrophenyl)sulfonyl]imino]phenyliodinane (0.6037 g, 1.494 mmol) portion-
wise over 2 hours as a solid. It was stirred overnight under argon, then was loaded directly
onto a Biotage SP1 system eluting with a 2-30% linear gradient of EtOAc in hexanes to yield
276 mg of the title compound (81.8 % yield).

[00962] Step C:  Preparation of  N-(2-(4-chlorophenyl)-2-methoxyethyl)-4-

nitrobenzenesulfonamide: 2-(4-Chlorophenyl)-1-(4-nitrophenylsulfonyl)aziridine (276 g,

0.815 mmol) was dissolved in 8 ml of methanol and 4 ml of dichloromethane. The reaction
was stirred at ambient temperature for 5 days, and then concentrated. The crude material was
on a Biotage SP1 system cluting with a 5-50% linear gradient of EtOAc in hexanes to yield
231 mg of the title compound (76.5 % yield).

[00963] Step D: Preparation of tert-butyl 2-(4-chlorophenyl)-2-

methoxyethylcarbamate: A solution of  N-(2-(4-chlorophenyl)-2-methoxyethyl)-4-
nitrobenzenesulfonamide (0.231 g, 0.6230 mmol), benzenethiol (0.1910 ml, 1.869 mmol),
and potassium carbonate (0.3444 g, 2.492 mmol) in 49:1 acetonitrile/DMSO (15 ml) was
heated to 50 °C for 3 hours. The reaction was cooled to ambient temperature and di-tert-butyl
dicarbonate (0.6798 g, 3.115 mmol) was added. The reaction was stirred for 1 hour. The
reaction was concentrated and the crude material was loaded directly onto a Biotage SP1
system, eluting with a 5-40% linear gradient of EtOAc in hexanes to yield 129 mg of the title
compound (72.46 % yield).

[00964] Step E: Preparation of 2-(4-chlorophenyl)-2-methoxyethanamine: To a

solution of tert-butyl 2-(4-chlorophenyl)-2-methoxyethylcarbamate (0.129 g, 0.451 mmol) in

dichloromethane (5 ml) was added trifluoroacetic acid (5 ml), and the reaction was stirred at
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ambient temperature for 16 hours. The reaction was concentrated and taken up in water.
Sodium hydroxide (1M) was added until the pH was >13. The mixture was extracted twice
with dichloromethane, and the combined organic layers were dried over anhydrous sodium
sulfate, filtered, and concentrated to yield 71 mg of the title compound (84.7 % yield).

[00965] Step F: Preparation of ethyl 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

methoxyethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a  solution of 2-(4-

chlorophenyl)-2-methoxyethanamine  (0.071 g, 038  mmol),  4-(6-chloro-4-
(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (0.060 g, 0.16 mmol), and 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-ol (0.022 g, 0.16 mmol) in DMF (1 ml) was added NI-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine hydrochloride (0.037 g, 0.19
mmol), and the reaction was stirred at ambient temperature overnight. The reaction was
diluted with EtOAc and washed with 1M hydrochloric acid, saturated sodium bicarbonate,
and saturated sodium chloride. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude material was loaded onto a Biotage SP1 system, eluting
with a linear gradient of 5-70% FEtOAc in hexanes to yield 67 mg of the title compound (77
% yield).

[00966] Step G: Preparation of 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

methoxyethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: To a solution of ethyl 6-

chloro-7-(4-(2-(4-chlorophenyl)-2-methoxyethylcarbamoyl)phenoxy)chroman-4-carboxylate
(0.067 g, 0.12 mmol) in 3:1 THF/ethanol (2 ml) was added 1M sodium hydroxide (0.26 ml,
0.26 mmol). The reaction was stirred for 16 hours, and then concentrated, diluted with water,
and acidified with 1M hydrochloric acid. The mixture was extracted twice with EtOAc, and
the combined organic layers were washed with saturated sodium chloride, dried over
anhydrous sodium sulfate, filtered, and concentrated to yield 56 mg of the title compound (88
% yield).

[00967] Step F: Preparation of sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

methoxyethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-(4-(2-

(4-chlorophenyl)-2-methoxyethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (0.056 g,
0.108 mmol) in methanol (2 ml) was added 0.5M sodium methanolate in methanol (0.228 ml,
0.114 mmol), and the reaction was stirred for 16 hours. The reaction was concentrated, and
the residue was taken up in dichloromethane and hexanes, and concentrated to yield 56 mg of

the title compound (95.9 % yield). MS (apci) m/z = 515.8 (M-Na+2H).
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Example 189

Sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-fluoroethylcarbamovyl)phenoxy)chroman-4-
carboxylate
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[00968] Step A: Preparation of 2-(2.4-dichlorophenyl)-2-(trimethylsilyloxy)

acctonitrile: To a solution of 2,4-dichlorobenzaldehyde (1.00 g, 5.71 mmol) in neat
trimethylsilanecarbonitrile (7.62 ml, 57.1 mmol) was added zinc(I) iodide (0.0912 g, 0.286
mmol). The reaction was stirred for 3 hours, then diluted with EtOAc and washed twice with
saturated sodium bicarbonate and once with saturated sodium chloride. The organic layer was
dried over anhydrous sodium sulfate, filtered, and concentrated to yield 1.57 g of the title
compound (100 % yield).

[00969] Step B: Preparation of 2-(2.4-dichlorophenyl)-2-fluoroacetonitrile: To a

solution of 2-(2,4-dichlorophenyl)-2-(trimethylsilyloxy)acetonitrile (1.57 g, 5.73 mmol) in
dichloromethane (20 ml) under argon at -78 °C was added (diethylamino)sulfur trifluoride
(1.51 ml, 11.5 mmol) dropwise over 15 minutes. The reaction was stirred at this temperature
for 20 minutes, then warmed to 0 °C and allowed to stir for an additional 30 minutes. The
reaction was poured onto a mixture of ice water and saturated sodium bicarbonate and
allowed to stir for 30 minutes. The mixture was extracted with ether twice, and the combined
organic layers were washed with saturated sodium chloride, dried over anhydrous magnesium
sulfate, filtered, and concentrated to yield 1.05 g of the title compound (89 % yield).

[00970] Step C: Preparation of 2-(2.4-dichlorophenyl)-2-fluorocthanamine: To a
solution of 2-(2,4-dichlorophenyl)-2-fluoroacetonitrile (0.263 g, 1.29 mmol) in THF (2 ml)

was added borane-DMS complex (0.134 ml, 1.42 mmol), and the reaction was heated to
reflux under argon for one hour. The reaction was cooled to ambient temperature, and 0.4 ml
of concentrated hydrochloric acid were added. The reaction mixture was again heated to
reflux for 30 minutes, then cooled to ambient temperature and treated with 1M sodium
hydroxide until the pH reached 13. The reaction was extracted three times with ether, and the

combined organic layers were washed with saturated sodium chloride, dried over anhydrous
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potassium carbonate, filtered, and concentrated to yield 217 mg of the title compound (80.9
% yield).
[00971] Step C: Preparation of ethyl 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

fluoroecthylcarbamoyl)phenoxy)chroman-4-carboxylate: To a  solution of 2-(2,4-

dichlorophenyl)-2-fluoroethanamine ~ (0.126 g,  0.606  mmol),  4-(6-chloro-4-

(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (0.114 g, 0.303 mmol), and 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-ol (0.0412 g, 0.303 mmol) in DMF (2 ml) was added NI-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine  hydrochloride (0.0697 g,
0.363 mmol. The reaction was stirred for 16 hours at ambient temperature. It was diluted
with EtOAc and washed with 1M hydrochloric acid, saturated sodium bicarbonate, and
saturated sodium chloride. The organic layer was dried over anhydrous sodium sulfate,
filtered, and concentrated. The crude material was on a Biotage SP1 system cluting with a
linear gradient of 5-50% EtOAc in hexanes to yield 161 mg of the title compound (93.8 %
yield).

[00972] Step D: Preparation of 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

fluoroethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: To a solution of ethyl 6-chloro-7-

(4-(2-(2,4-dichlorophenyl)-2-fluoroethylcarbamoyl)phenoxy)chroman-4-carboxylate  (0.161
g, 0.284 mmol) in 3:1 THF/ethanol (4 ml) was added sodium hydroxide (0.341 ml, 0.341
mmol), and the reaction was stirred for 3 days at ambient temperature. The reaction was
concentrated, taken up in water, acidified with 1M hydrochloric acid, and extracted twice
with EtOAc. The combined organic layers were washed with saturated sodium chloride, dried
over anhydrous sodium sulfate, filtered, and concentrated to yield 121 mg of the title
compound (79.7 % yield).

[00973] Step E: Preparation of sodium 6-chloro-7-(4-(2-(4-chlorophenyl)-2-

fluoroethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a solution of 6-chloro-7-(4-(2-

(2,4-dichlorophenyl)-2-fluoroethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (0.122 g,
0.226 mmol) in methanol (2 ml) was added 0.5 M sodium methanolate in methanol (0.476
ml, 0.238 mmol), and the reaction was stirred overnight. The reaction was concentrated,
taken up in dichloromethane and hexanes, and concentrated again to yield 122 mg of the title
compound as a white solid (96.1 % yield). MS (apci) m/z = 537.7 (M-Na+2H).

[00974] Table 1 provides additional compounds that were made by methods described

herein.
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2009/ 158426PCT/ US2009/ 048499 208 219 O
202
Ex. # Structure Name MS or
"H NMR Data
190 o sodium 6-chloro-7-(4- LCMS (APCI)
Oy, ONa o (3,5-dimethoxyphen- =512.2 (M-
C;O)k P ethylcarbamoyl)phenoxy) | Na+2H)
N © chroman-4-carboxylate
(0] 0]
191 ' sodium 6-chloro-7-(4-(3- | LCMS (APCI)
Oy N o P chloro-2-methoxyphen- | =516.1 (M-
C/@)[\ ethylcarbamoyl)phenoxy) | Nat+2H)
N chroman-4-carboxylate
(@) (@)
192 or one F . sodium 6-chloro-7-(4-(4- | LCMS (APCI)
Q z:©/ chloro-2-(trifluoro- =554.1 (M-
CI/@)‘\N methyl)phenethyl- Na+2H)
H carbamoyl)phenoxy)
o o chroman-4-carboxylate
193 o sodium 7-(4-(2- MS (apci) m/z
ONa (benzo[d][1,3]dioxol-4- =495.9 (M-
yl)ethylcarbamoyl) Nat+2H)
o phenoxy)-6-
chlorochroman-4-
Cl carboxylate
O
0O
O
194 ) sodium 6-chloro-7-(4-(2- | MS (apci) m/z
ONa (1-(4-(trifluoromethyl) =584.9 (M-
0 = F . phenyl)-1H-pyrrol-2- Na+2H)
cl ét ylethylcarbamoyl)pheno
0 ’ xy)chroman-4-
N N carboxylate
| A,
195 0 sodium 6-chloro-7-(4-(2- | MS (apci) m/z
ONa (4-chlorophenyl)-2,2- =522 (M-
difluoroethylcarbamoyl)p | Na+2H).
o henoxy)chroman-4-
carboxylate
Cl
© F
O
Cl




OHOOc NOVOa7-(4-((1-(4-chlorophenyl) cycl opropyl) nmet hyl car ba
carboxylic acid M5 (apci,
Co2HWO0 2009158426101 011 6-chl oro-7-(4-(2- phenoxyet rgirasedaowapy

noyl ) phenoxy) - 6-
220

cyanochr oman- 4-

pos) mz

phenoxy) chroman- 4- carboxylic acid M5 (apci, pos) mz = 468 221 co U
* 0 co u_
203
196 sodium 6-chloro-7-(4-(2- | MS (apci) m/z
ethylphenethylcarbamoyl | =480.0 (M-
)phenoxy)chroman-4- Na+2H).
carboxylate
197 sodium 6-chloro-7-(4-(2- | MS (apci) m/z
o (2,4-dichlorophenyl)-2- =537.7 (M-
hydroxyethylcarbamoyl)p | Na+2H).
henoxy)chroman-4-
carboxylate
198 sodium 6-chloro-7-(4-(4- | MS (apci) m/z
ona chloro-2-ethoxyphen- =530 (M-
ethylcarbamoyl)phenoxy) | Na+2H).
chroman-4-carboxylate
Q/ \/\é\\
199 sodium 6-chloro-7-(4-(4- | MS (apci) m/z
ona chloro-2-(cyclopropyl- =556 (M-
4 methoxy)phenethylcarba | Na+2H).
moyl)phenoxy)chroman-
. 4-carboxylate
200 0 sodium 6-chloro-7-(4-(4- | MS (apci) m/z
ONa chloro-2-(2- =560 (M-
O methoxyethoxy)phenethy | Na+2H).
Cl lcarbamoyl)phenoxy)chro
0 ’ o™~0x man-4-carboxylate
N\/\Q
© cl

= 503



2 200. 000 7-(4-(2,4- bis(trifluoronethyl)phene

th ar banoyl ) phenoxy) - 6-chl or ochroman-4- carboxylic acid 1H NVMR (400 MHz,
D6 DVBO) \60&0@2156415 1H, J =8.1 Hz), 7.97 (s, 1H), 7.83PTTAB2¢00/0483b), 7.76
(d, 1H, J 8.0 Hz), 7.55 (s, 1H), 6.91 (d, 2H, J = 8.6 Hz), 6.51 (s, 1H)),
4.21 (m lH) 4.11 (m lH) 3.60 (m 1H), 3.55-3.52 (c, 2H), 3.23 (m 1H)),
3.09 (m 1H), 2.20 (m 1H), 1.7

6 (m 20H). 222 Ol I GH A 1101 IVEO Owve 101
OM e 6-rehtero—/—-(4—A(246—t+rinet hoxyp..\..b hyearb—arpyrpheroanehroran
-4-carb ;&q ilc acid odiuth 6-chloro-7- (Zl- MS (apcl) m/z
ONa (4,5 -dichloro-2- =564 (M-
o ethoxyphenethylcarbamo | Na+2H).
yl)phenoxy)chroman-4-
cl carboxylate
o N
Tl
N
o V\©\
Cl
Cl
202 o sodium 6-chloro-7-(4-(4- | MS (apci) m/z
ONa chloro-2-isopropoxy- =544 (M-
o phenethylcarbamoyl)phe | Na+2H).
noxy)chroman-4-
Cl carboxylate
o OJ\
s
N
o V\©\
Cl
203 PNa sodium 6-chloro-7-(4-(4- | MS (apci) m/z
chloro-2- =570 (M-

o © (trifluoromethoxy)phenet | Na+2H).
hylcarbamoyl)phenoxy)c
hroman-4-carboxylate

Qr OCF,4
W@ l
204 sodium 6-chloro-7-(4- MS (apci) m/z
. (3,5-dichlorophen- =522 (M-
0 ethylcarbamoyl)phenoxy) | Na+2H).
chroman-4-carboxylate
Cl
O.
H
N
Cl
(6]
Cl




M5 (apci, pos) mz = 542 WO 2009/ 158426PCT/ US2009/ 048499 209 223 O0 OH O
a 01 101 oc F2H 6-chloro-7-(4-(4- (difluoronethoxy)phenet

hyl car barw9l2p@hsseky) ¢ hr oman- 4- car boxylic acid M5 (apciPCTAS2)09/048299= 518
224 O 0 OH 110 01 1101 01 O COwe 6-chloro-7-(4-(2,6- dichloro-4-

met hoxyphenet hyl car bam oyl ) phenoxy) chr oman-4- carboxylic acid M5 (apci,

pos) mz = 552 205
205 sodium 6-chloro-7-(4- MS (apci) m/z
((1,2,3.4- =492 (M-
tetrahydronaphthalen-1- | Na+2H).
° yD)methylcarbamoyl)phen
oxy)chroman-4-
E carboxylate
206 sodium 6-chloro-7-(4-(2- | MS (apci) m/z
(4-chlorophenoxy) =578.1
phenethylcarbamoyl) (M+2H-Na)
phenoxy)chroman-4-
C' carboxylate
207 sodium 6-chloro-7-(4-(4- | MS (apci) m/z
chloro-2-phenoxyphen- =578.1
ethylcarbamoyl)phenoxy) | (M+2H-Na)
chroman-4-carboxylate
QW et
cl
208 sodium 6-chloro-7-(4-(4- | MS (apci) m/z
chloro-2-(4- =612.1
chlorophenoxy)phenethyl | (M+2H-Na)
carbamoyl)phenoxy)chro
/©/C' man-4-carboxylate
\/\©\C
209 sodium 6-chloro-7-(4-(2- | MS (apci) m/z
(3-chlorophenoxy) =578.1
phenethylcarbamoyl)phe | (M+2H-Na)
noxy)chroman-4-
/@\ carboxylate
Q( \/\é Cl




225 O 002H Oa 1101 1.1 EtOCEt 6-chloro-7-(4-(2,4- diethoxyphenethyl carbam

oyl ) phenoxy) chr oman- 4-

110 01 11W0 20Mk15842€1 OVe 6- chl oro-7- (4-(2-chl oro- 4, 6-

carboxylic acid M5 (apci,

pos) mz = 540 226 O 0 OH
PCT/US2009/048499

di met hoxyphenet hyl car ba noyl ) phenoxy) chr oman4- car boxylic acid M5 (esi, pos)

mz = 546 227 002H 1101

214

Cl

rbamoyl)phenoxy)chrom
an-4-carboxylate

206
210 il sodium 6-chloro-7-(4-(2- | MS (apci) m/z
oNa (2-chlorophenoxy) =578.1
o phenethylcarbamoyl)phe | (M+2H-Na)
noxy)chroman-4-
" carboxylate
o Q
Oy
N
I \/\@
211 il sodium 6-chloro-7-(4-(4- | MS (apci) m/z
ONa chloro-2-(3- =612.0
0 chlorophenoxy)phenethyl | (M+2H-Na)
carbamoyl)phenoxy)chro
cl /@\ man-4-carboxylate
O\©\H/ Cl
N
I \Aé\
212 i sodium 6-chloro-7-(4-(2- | MS (apci) m/z
ONa (3,4-dichlorophenoxy)-5- | =630.0
0 fluorophenethylcarbamoy | (M+2H-Na)
5 )phenoxy)chroman-4-
ol /@[ carboxylate
O\@( cl
N
I \/\é
¢
213 i sodium 6-chloro-7-(4-(2- | MS (apci) m/z
ONa (2,4-dichlorophenoxy)-5- | = 630.0
0 fluorophenethylcarbamoy | (M+2H-Na)
)phenoxy)chroman-4-
Cl Cl
el U carboxylate
© o
“
o
F
i sodium 6-chloro-7-(4-(4- | MS (apci) m/z
chloro-2-(2- =547.9
fluoroethoxy)phenethylca | (M+2H-Na)




a O0 0 Me()Ort 6-chloro-7-(4-(4-ethoxy- 2- methoxyphenet hyl carbam

oyl ) phenoxy) chr oman- 4-

2009/ 158426RK 1582609/ 048499 210 228 co2H 1. 1cl

carboxylic acid M5 (esi

+ apci,

pos) mz = 526 WO

O 0 0 ErOOWS2009/048499
6- chl oro-7- (4-(2-et hoxy- 4- methoxyphenet hyl carbam oyl ) phenoxy) chr oman- 4-

carboxylic acid M5 (esi + apci, pos) mz = 526 229 cO2H
207
215 i sodium 6-chloro-7-(4-(4- | MS (apci) m/z
- chloro-2-(3- =562 (M+2H-
fluoropropoxy)phenethyl | Na)
° carbamoyl)phenoxy)chro
man-4-carboxylate
Cl
(o]
N
[o]
Cl
216 Q sodium 6-chloro-7-(4-(2- | MS (apci):
chloro-6-methoxyphen- 515.9 (M+2H-
ONa cthylcarbamoyl)phenoxy) | Na)
o} chroman-4-carboxylate
c
o
O/
H
N
o
cl
217 i sodium 6-chloro-7-(4- MS (apci):
(2,6-dimethoxyphen- 512.0 (M+2H-
one ethylcarbamoyl)phenoxy) | Na)

chroman-4-carboxylate

O,

218

5-chloro-7-(4-(4-
chlorophenethylcarbamo
yl)phenoxy)chroman-4-
carboxylic acid

MS (apci, pos)
m/z = 486




O 110 ci

banoyl ) phenoxy) chroma n-4-carboxylic acid M5 (apci,

o0 411 C

6- chl oro-7-(4-(4-chl oro-

2-

(et hyl t hi o) phenet hyl car
pos) mz = 532 230 0 CH

O lei Cl WORA®/138426- chl or o- 7- (4- (4-chl oro- 2- fl uor ophererhist@anisnoy
1) phenoxy) chr oman-4- carboxylic acid M5 (esi + apci, pos) mz = 504 231
co2H o
208
219 o 7-(4-((1-(4-chlorophenyl) | MS (apci, pos)
OH cyclopropyl)methylcarba | m/z =503
o moyl)phenoxy)-6-
cyanochroman-4-
CN carboxylic acid
o}
H
[j\ ,N\XQ\
© cl
220 COH 6-chloro-7-(4-(2- MS (apci, pos)
0 phenoxyethylcarbamoyl) | m/z = 468
phenoxy)chroman-4-
al carboxylic acid
O
TSI
N\/\O
O
221 o 7-(4-(2,4- "H NMR (400
OH bis(trifluoromethyl)phene | MHz, Ds
o thylcarbamoyl)phenoxy)- | DMSO) § 8.02
6-chlorochroman-4- (d, 1H, J=8.1
cl carboxylic acid Hz), 7.97 (s,
0 1H), 7.83-7.81
H (c,2H), 7.76 (d,
\O\"/N 1H, J=8.0 Hz),
0 \/m 7.55 (s, 1H),
FsC CFs 6.91 (d,2H,J=
8.6 Hz), 6.51 (s,
1H), 4.21 (m,
1H), 4.11 (m,
1H), 3.60 (m,
1H), 3.55-3.52
(c,2H), 3.23
(m, 1H), 3.09
(m, 1H), 2.20
(m, 1H), 1.76
(m, 1H).
222 6-chloro-7-(4-(2,4,6- MS (apci, pos)
trimethoxyphenethylcarb | m/z = 542
OH amoyl)phenoxy)chroman
0 -4-carboxylic acid
Cl
0
\O\n/ H OMe
pee!
° MeO OMe




G a O 01116 1111-Liira 6-chloro-7-(4-((5-chloro-
carboxylic acid M5 (apci,

yl ) met hyl car banoyl ) phen oxy) chr oman- 4-
512 232 QMOQoeb1584201 101 6-chl oro-7-(4-(2- cycl opropyl- 2€T/US2009/048499

(trifluoronethyl)pheneth yl carbanoyl)phenoxy)chr oman-4-carboxylic acid M

(esi

2, 3-di hydro- 1H-i nden- 1-

pos) mz

+ apci, pos) mz = 560 cF3 WO 2009/ 158426PCT/ US2009/ 048499
209
223 0 6-chloro-7-(4-(4- MS (apci, pos)
OH (difluoromethoxy)phenet | m/z =518
0 hylcarbamoyl)phenoxy)c
hroman-4-carboxylic acid
cl
(0]
[
N
T \/\©\
OCFoH
224 0 6-chloro-7-(4-(2,6- MS (apci, pos)
OH dichloro-4- m/z =552
o) methoxyphenethylcarbam
oyl)phenoxy)chroman-4-
cl carboxylic acid
© [ :] Cl
H
N\/D\
© Cl OMe
225 COzH 6-chloro-7-(4-(2,4- MS (apci, pos)
0 diethoxyphenethylcarbam | m/z = 540
oyl)phenoxy)chroman-4-
cl carboxylic acid
O
H
N
- T
EtO OEt
226 Q 6-chloro-7-(4-(2-chloro- | MS (est, pos)
OH 4,6- m/z = 546
o) dimethoxyphenethylcarba
moyl)phenoxy)chroman-
Cl 4-carboxylic acid
© oM
|SCEPS§
e
© ql OMe
227 CO,H 6-chloro-7-(4-(4-cthoxy- | MS (esi + apci,
0 2- pos) m/z =526
methoxyphenethylcarbam
cl oyl)phenoxy)chroman-4-
0 carboxylic acid
H
N
- 0
MeO OEt




211 Exanple 233

6- Chl or o- 7- (4- (4- chl or o- 2- hydr oxyphenet hyl car banoyl ) phenoxy) chr onan- 4- car bo
xylic aciwoChyB8as5] St epA: Prepar at i onof et hyl 6- chl or o- 7PCEA(S4600/04839D- 2-

met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a suspensi on of
2- (4- chl oro-2-met hoxyphenyl ) et hanam ne hydrochl ori de (Preparation 8; 23.4

g, 105 mmmol) in DCM (200 m) was addellOtrl ethylamne (16.8 m , 120 mml),

n
and thh |||/\|.“|re A S Q||n\nnr~| tn Stl r 'Fnr m Nt oS /on||r~|o r~|| Into
t

sol uti on¥2® To thiiy G’ added sequenti al | 3? ‘ibl?rB 7-(4-(2-ethoxy-"| M L(eSlJrap“
chl or 04 4- (et hoxycagbonyl ) chr oman- 7- yl oxyYbenzoi ¢ acid ( Prléar®zomo1; 37.8
g, 100 |mmol | 1H zo [d] [1,2,3] triazdncthoxyphenpigic (15. 4 g, 100

mol ), |and N1 - ( (sfhydii mi no) net hyl ene) - |NSDNBngkyrehthipbprttopane- 1, 3- di ani ne
hydrochl ori de (23. 120 mmol ), and t hearbeadidasi was al [jowed to stir

overni ght (all soli nH into solution after 2 hours). The reaction [was
diluted with EtO0Ac a shed with 600 nL portions of 1M HCL,
sat ur atled aqueous bi carhgnat e bri ne. The organi c laygr was dried |over
sodi umsgd-ate—fitered; aRd—conedHeratred- Fhe—residue—was—taken—tp—in hot
et hyl acetat e ( rﬁ?%? and was crystalli ?eﬁﬂ%g} rHAA LB MBS faNgE RaHes (1.5

L) to yield|ethyl & chloro-7-(4-(4-chlord m/z =532

met hoxyphenet hyl g anoyl ) phenoxy) chr onar(mﬂlﬁﬁli“%ﬂ@?!%yépaﬁl 1 g, 93.9

mol ) . |[ 00976] St ep¥ Peepar at i onof 6- chl or|damoylpheroxhithsersa 2

met hoxyphenet hyl cQ@ilﬁ)ephenoxys) chr omam-4carboybiryéidc acild: To a sol dtion
6-

of et hy H
chl oro47-(44(4-chl or N et hyl|car banoyl ) phenoxy)|chr onan- 4- car boxy
late (31.0 g, 56.9 mmol) g n 3: 1 / Et OH (200 m ) was addgd sodi um

hydr oxilde (120 120 rrrml\ t reaction was allowed to stir

over ni gh#3%at anbi entQ t enper ature at  whi|Ehehbap vt (4i(H-oleso-c g b éese+ agcl,
deternmined by tpMmytaygr chromat ography.| 2fhe reacti on was |qosceatTHied to
about 25% vol ung, jpaken up in 100 m of |EuOtéphercttiy@rbmmogf| wat er, and
aci di fijed wijth 10 of concentrated HCI Ihtdoxgjchromangt- The pr oduct
initially oil ed d& ~Nput became a solid.| citvexgldcils were dol | ected by
filtration and washed with 200 m of watler to yield 6-chlgro-7-(4-(4-

chl or 04 2- et hoxyphem;q;ﬁr barmyl ) phenaxy) chr oman- 4- car bgxylic acid (|24.7

g, 47.8 mmoll) as a AD 2009/ 158426PCT/ US2009/|048499 212
[ 00977] Step|C. Preparati o of 6-[Chl|pro-7-(4-(4-chl oro-2-hydroxyphenet hyl -
car bany! ) phenoxy) chr onaft- 4- cafB¥<\idic dcid: To a stirred.| chilled (0]C)
sol uti on2xdf |bor GQhl ori de in di chl or|@redrasve(4¢((Bctorot ;| MS Qaplvl, pds)eq. )
was added, portponwi se over 2 mnutes, 9§ 3-dihydro-1H-inden-1- | m/z =512

6-chl ono-7-(4-(4- r o- 2- met hoxyphenet hyiaataasamophstiaxy) chr oman- 4-
carboxylic acid ( g 1.94 mol) under RijchR@tRA-4t nosphere. The resyl ting
m xture was |al | owe qwarmto_ambi ent tiempgkalcf stirrgd for 8 hours and

then heated|to 35 C @ ho, . The regaction was quenchgd with 5 nL |water
(signifiicantf efferve hge d whille adding first 2 nL) and then|6 nL
of saturated Na2CO8 was gdded t rfhg the pHto 4. During the last 1|nm of

addi ti on232sijgni fi carft anounts of preci pi|tait@sof7opned i n t hevik e apgigdni ¢

| ayer. | The warm &gs renoved and replcgg@gmwltm an ice |bathm/zEss0
material was stirred for 5 mnutes in i GeufRbRHMd h&fétﬁ ds coll ected|on a

medi um|frit, was once with 5 nL chil |ﬁgrgggg%§1)p tleri al was

purified via Biot ghr omat ogr aphy wi tH acetate to
provi de the|desire chI oro-7- (4-(4-chl c?%%wz}‘a%%r xyp({%enethyl car banoyl )
phenoxy) chr oman- 4- ca Xy|HI c acid (195 rrg). (%) (apC| neg)| mz = 500. [1H
NVR (400 MHz, D6 D .. B .82, (d, 2H), 7.4 (s, 1H), 7.|/06
(d, 1H), 6.95 (d, 2H), 83 ( 15 (dd, 1H), 6.60 (|js, 1H), 4.22 (m
1H), 4/12 (t, 1H), 372(br CF38 6( (t, 1H), 2.76 (t,| 2H), 2.22 (m

1H), 1.99 (m IH), 1I.76 (m 1H) Exanple 234 Enantioner Z of

6- chl oro-7- (4- (4-chl oro-2-cycl opropyl phenet hyl car banoyl )
phenoxy) chr oman- 4- car boxylic acid and nparation of sodiumsalt o Cl

[ 00978] Step A: Preparation of Ethyl
7-(4-(2-brono-4-chl orophenet hyl car banoyl )

phenoxy) - 6- chl or ochr oman- 4- car boxyl ate: To a stirred sol uti on of

4- (6-chl oro-4- (ethoxycarbonyl)chroman-7-yl oxy)benzoic acid (Preparation 1;
1.32 g; 3.52 nmmol ), 1- hydroxybenzotriazole hydrate (0.59 g; 3.85 nmmol) and
2- (2-brono-4- chl orophenyl) et hanam ne (Preparation 5; 0.904 g; 3.85 mmol)
in dry dinethylformam de (10 nL) was added 1-ethyl - (3-di nethyl am nopropyl)
carbodii m de hydrochl oride (0.806 g; 4.02 mmol ) at anbi ent tenperature.
After stirring at anbient tenperature for 5 hours, the solution WO
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[ 00979] St epB: Prepar ati onof Et hyl 6- chl or o-7- (4- (4-chl or o- 2-

cycl opropyl phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a stirred
suspensi oNoabovetskizh PCT/US2009/048499

7- (4- (2-brono- 4- chl or ophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxy
late (129 ng; 0.22 mmol) in 2 nL tol uene was added successively water (0.1
m), potassium phosphate (138 ng; 0.681mml), tricyclohexyl phosphine (24
ng; 0.087 muol ), and cyclopropylboronlc d (0.435 mmol ) at anbi ent
tenperature with stlrrlng A baII@Hﬁ“H*eﬁiirogen with a three- may pur ge

agai n the flask was evacuated andfrefilled flve times with nltrogen The

m xture was stirred in an oil oget to 100 C under the nitrogen ball oon.
After 4 hours the m xture was© ed to anbient tenperature. The m xture
was diluted wwth 10 nL EtOAc a m. water. The m xture was transferred to

a separatory funnel and after shgkfhg, the organic | ayer was separat ed,
dried over sodium sulfate and evaporjated to¢di ve a brown oil. This materi al
was purified by silica gel chronatco';Bhy\ﬁij Bi ot age 25S colum, el uting
with 75/ 25 hexane/ Et0Ac to provide 83°ng o ayl

6- chl oro-75§)4 (4-chl oro- 2-

cycl oprl8p91 heneﬁﬁﬁbcaﬂbannyl)as‘='=' 1018 h&d-ghlowe-2r | ess
gl lChI M ét 8CI h ?I? lear arn yl ?14 0}1 q198 Wp%atg Cs)uspensmn of 2-(4-

g ar E?mlaralzelﬂ@miﬁﬂhreﬁyrmhamﬁﬁﬁéo@wﬂobma% qPreporatiots; rx3ed osalgtmanlofm et hyl
chloro

7
( 4-chl d?@MZ&@Qénlbwﬂ@weéh@ﬁbylﬁwltee&lééén@y 1190 Fewad X yne Hreomrixiieg weaa eBewgd e ( 83
ny; r drofuran n e no
b onctt G ativds Tt Bop o ol b i LR SR 8
result lth)r§J4L(@ﬂiob(ycdib&Lyqi)¢hf@m@hUT -Qlowgibeii @O O Bregdrationet F8 'glrfb(D(Eﬂffmol
tenperature for 1 hour, after which the reaction was determ ned to be

conpl etld-bgnzokdIhl.} éy@ﬂzqiﬂrqirmi@g@ ek e.(J90/moeh). and Wi-dfceniinrae metbilenabac) .
Th t,0 th
{Fanst aer N RS FUl R by im0 Mg AT Pea iy e

washed a\l\lloiwiédi’o Eﬁ-r duiciright (hlhesliddvicad uw@csluﬁ@dafwmswufse)t Bh@@dct&anapwcatueai to
give 61 ng of 6- WD 2009/ 158426PCT/ U82009/ 048499 214

chl or o-Witlf LEIQAcc(ﬁp%rraD znéyw&bsd oph FAR ABE HiprienshindY Hishe prdwipicd ntaygaws- 4- car
boxyl i S |8 [ 5 (00 t

01 20l SEEhShefts A B PR offanie Mol 3AS" ar P Be i SfinlE R R

cycl op r@nyérmla&tdelrhy tesatub avas thRapneniaxio) ethlyDacitatd ¢ SO eyt iveas &eysthilliZddeby
racem c m xture

6- chl orthe 7- a(d.qht(OAL cﬁf orhsxancsy c(opr oby| phendtidy| edwbarfoseionEfbidstlRicotran- 4-

car box i ercritical
fluid Z éﬁ %%ﬂ992%% & ?%35§0§fﬁﬁﬁfgﬁ13?%ﬁ?@?§gHJ%ﬁMé§ﬂ§B§5 cm) eluting
W th nqnhmnqllcaﬁbQﬁ di oBj de at 10PrchadationSi ngofl i d-cllewt 7-6hs4-alildroa2 f | ow

rate of 70 nml/m n. Cbllectlon of fractiaons contalnlngrpeak 2 and renpval of
vol at i IBethexyphregthylearhamod yphenaxyjehroman-4-carboxylic acid: “To a solution of cthyl 6-

6 ol of gk el - Al 80 SXEhRRLAPKLBRRSHANL 6y RRIAKLL PRI E g RN 4-
measur gg 569t hmGHIiRALPAKE FRDHAR00 ohlyi s iadd elosdaimi Spdrokide I BX0eid, d 20@hohal .

[00982]Steﬁ E: Preparation of the sodiumsalt of Enantioner 2 of
6- chl ordgd+ ¢ Heag thon was allowed to stir overnight at ambient temperature, at which point it was

hl d:
The. marcerpif %E{%%%%ﬁﬂ?@s?%%@%%ﬂ?@%@%%m cEBn drpieenKtgd R
et hanalbputadtds Ooat, mkmoﬁp25%&3nkﬁﬂEﬂDHHmhdﬂDdﬂxﬁhmnathﬁhﬂhmﬁaﬁwaﬁdﬁdnlThe

o Eroiaf Onenpiegr 6T SHboGEine. e, BrogHitdR ARy odcd out, bat became a solid The 00 ™
cycl opr ) .| Ceagi-g7s@2di um
Salt agonk: BRETHRCEBL PRTRYNG aﬂ?i‘%%?%’d?%@’é??@ﬁ?ﬁﬁf@fs@%@‘?ﬁfmﬁ%ﬁaé@m, 6
DIVISO) 6:h83r5& mbﬂloiyli)h,ene?[hﬁza@@oﬂbﬁhem&xﬁshr(oman-%ba,rbor'ky]iz edd 4.7 g. 84.8.dd,

, 6.91 32 s, 1H), 4.21 (dt, 1H, 4.11 (m 1H), 3.47 (q, 2H
3 22 (tme SaéV ¥ sebid- oH). 2.20 (m 1H), 2.10 (m 1H), 1.78 (m 1H), 1.09
(t, 1H), 0.96 (m 2H), 0.69 (m 2H). Optical rotation: [a] 25D = -16.63 (c =
1.00, MeOH). [00983]During the chiral separation described in Step D,
fractions containing peak 1 were collected to provide Enantioner 1 of
6- chl oro-7-(4-(4-chl oro- 2- cyclopropylphenethylcarbannyl)
phenoxy)chronan 4 carboxyllc acid. M5 (apci, pos) niz 526 Chlral purity

~Nn s o H O FNAIL FNAILZPAN 7~ ANZ 1 - o

The

¥)




[ 00985] St epB: Prepar ati onof et hyl 7- (4- (2- met hoxy- 4-

cycl opropyl phenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4- car boxyl ate: To a

stirred sWOReNmsise+26of PCT/US2009/048499

7- (4- (2- et hoxy- 4- br onophenet hyl car banoyl ) phenoxy) - 6- chl or ochr oman- 4-

carboxylate (130 ng; 0.22 mmol) in 2 nL toluene was added successively 0.1

mL water, potassium phosphate (141 nt2120.66 mml), tri cycl ohexyl phosphi ne
d 8 ; 0 44 I)

(25 nmy; m?f cyclophopylb

anbi ent[og%%er at L#%p : X
purge V&{mﬁm%%héﬁo&@fchﬁeqm@malﬁobﬁyﬁc' aaﬁ wqré e?‘éﬁﬁé‘@t @}Hll@d“?n%’%? éohﬁfé,nf e)fve

times With nitrogen. Paltadiumil) acetate (10 was added,
and agdionort trehfdras kn vi/aﬁlcemeuhamee(i 3anohLy éf0 ML, éd:qf)l was dddopontidriiwirg dOva@en.

The m xture was.then stirr in an ,oil bath s tq 100 under .t he nitrogen
bal | oorﬂnnme@erw@ é-ﬂ%erps’-ﬁﬁ-g“ ﬁtﬁ%oﬂ%-@%yewegal%aﬁ?a&}ﬂypahffnoc’%)fﬁ&r%%‘# e, and
the reagidQ lié’\@éidcg.t()eg'mgg%ﬁl&lgﬁfiayer %} at%s s "[’ﬂ@resultm& mixture

2009/ 158426PCT/ US20097°048499 2 r onat ography (50/ 50 hexane Et 0Ac) .
The m xdlonedwasvadnltoediont tdmpb@atnde, HirfdkcfoaBchobrsdndwhtmeheatdthe 30 & fore2dnas

transferred a separatory f fter hak n e or ani | a er was
Gr ed gper <o driRn et eatsnahel St ek W g A Bt GhRNSICT RSy
mat er i axllhﬂ/@a%idﬁg fifst £eh1BYandithdrC@nACHf s%ﬂfr&%ﬁ\&%@?%s Qdftie% t@'b%%‘%‘e R @0| um,

eluting with /25 hexane/ Et OAc to give 2- met hoxy- 4-
cycl opridpyigpthenlesthly indapbaddiyiby.phigmbrant a@mlhtsomibpﬂecxprtauas 4forvmdbioxthk doeeras a

| orl
[ 00086 SR Brb M h R SN o A eDlacssi sy fegh The material was

gg][ hfxgsﬁﬂg??%?y hﬁﬁ[t@samh’é bRREMEX ¥ 5T RMBA 4ok 8RN ifft, §%kRing BAcAwsthis red
uti hyl

7- ( 4- ( 2nhehilles M EBEy dhgpmapsitlphaesmetifiet oz Baagel chpdmeatogyphyewith Inmatleaniol wman- 4-
car boxyl 007 3 muol) in a mxture of 1. THF a d06

o hanolcta Sliiecth Moutls P e shofhrd b sSiof-20n s b ke Trne
resul tighgnély) QBBMH-QL&MyHE XEN (@ 99asy)V i S @psi Me@thr£@0@t 1PI”NI\/EUMOO
tenperature.” After hour "the reaction mxture was diluted with 6 nL Et0Ac
and 3 rYHaf DQI@M&@Q@[&4$@L1H) Het?, (¢.2hBf @b s 1tHD, &Oééﬁaﬂ@t 6% (FluPBI6.83Af t er

soar umtt 5o SR Bb et R Ge B! B2 F Bl 395 ol {5 66T, T

6- chl oro7d/¢t(ZH) 2:20)&, QPIN.ORYI(R- 1H), 1.76 (m, 1H).
nethoxyphenethylcarbanDyI)phenoxy)chronan 4-carboxylic acid as a colorl ess

oil. M5 (apci, pos) mz = 523. [00b@njded} D. I sol ati on of Enantiomer 2 of
6-chl oro-7- (4 cl _

nmet hoxyphenettit ¢ ar Batov Rt 4 4-chlora-2-cycloprogylpt
m xture of 6- 5 and Dreparatlo 0
chl oro-7-(4-(4-cycl opropyl- 2- net oxyphenet hyl car banmoyl ) phenoxy) chr oman- 4- ca
rboxylic acid was dissol ved ifn yeténnol and resol ved via supercritical
fluid chromat ography enpl oyi A CH RALCELO QJ-H colum (3 x 15 cm eluting
wi t h et hanol / car bon di oxi de 00 bar, using 1 nL injections and a flow
rate of 60 nmL/min. Collection ol f¥actions tai ni ng peak 2 and renoval of

vol atil es provided Enantionmer 2° -chl oro-Y-(4-(4-
cycl opropyl- 2- net hoxyphenet hyl ca?@uz&;“ y) chr oman- 4- car boxyl i ¢ aci d.
M5 (apci, pos) niz 522. Chiral purity (e 98% as neasured with

CHI RALPAKO Q@D AX coI um in conparison to racéme naterial. [00988] Step E

Pr epar of t odi u f
ycl opﬁgp&%] ﬁopifghem afiof

e mat ergheh@bh &-¢itcabavelapeiaksbéytdat.or 016 (a4 étﬁre(dycdotl)llﬁfdhpydf- 24- (6 chloro 4-
met hoxyphenet hyl car barmyl_) phenoxy) chr oman- 4- car boxylic acid; 10.7 g, 20.5
mol ) iadoxyeaionyhchiramen- Ty lompbcages reidn{Prepanpionthe 1B Gt 31 WeBoW:r ebt ed

with s 9/ 6PCT/ 09/ 048499 217 ( f 0.5
Min me h%ﬂgﬁé%g% V@d%%g #lé%? e%?%ed a g@l utalglén ajnlé2 %é?gos%) rred
for 5 rohivrdgisenyhbr@arsintles (Ratpdrhtiaks veo®! ¢ NSEchml} i &Y divhetdy femeimiand o he

m xture was concentrated in vacuo. EtOH (100 niL) was added and the m xture

was goﬁe%hfvﬁ%w@tfdu 1net\hékGodlmﬁé’l%f@élpﬁli?@ﬂh&@rbﬁdtlm&#?dé}fdf@ﬁh&rﬂc\?a(@tﬁ% @attB5 C
(5975, LA TRRLA e, R RO Rl R LAB AR gy e s

phenoxy) chr oman- 4- car boxyl ate (11.3 g, 20.8 nmol) as a white solid. M5
(apci, pos) mz = 522. 1H NWR (400 MHz, D6 DVMsO 6 7.82 (d, 2H), 7.56 (s,
1H), 6.99 (d, 1H), 6.91 (dd, 2H), 6.66 (s, 1H), 6.56 (d, 1H), 6.52 (m 1H),
4.23 (m 1H), 4.12 (m 1H), 3.77 (s, 3H, 3.38 (m 2H), 3.27 (m 1H, 2.74
(t, 2H) 221(m 1H) 184(m 2H) 090(m 2H) 065(m 2H) [00989]

o o o, ~ . T

att o e racem cC
sodlurn salt




[ 00991] St epA: Preparation of Ethyl 6-chloro-7-(4-(2, 4-dichl oro-6-

nmet hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a stirred
sol uti on WO 2489168426 hl or 0- 4- (et hoxycar bonyl ) chr oman- 7- y| @xyjuses2oist9aci d
(Preparation 1; 0.75 g; 2.0 mol ), 1-hydroxybenzotriazol e hydrate, and
2- (2, 4-di chl or o- 6- net hoxyphenyl ) et hanam ne (Preparation 7; 0.48 g, 2.19
nmmol) in 6 nL DMF at anbi ent tenperat2ide was added solid 1-

t hyl - ( 3- dj h ) | bo hyd hl |
ERRC R R TN T SR Y R T S e A et
anbi entacEt%{Q)BrﬁtlS”nid)ov’?l'ié’&cgﬂlgln&f%rg‘éﬁﬁvl%@@ Refe difovd! Yliupnsndse, Hilied

with 60 nL water and after stirring for’ 10 mnutes, the m xture was
t r ansf emdedntantratedapamatoor Vhd tesnlat veas puekicd agtsdctavget bhtﬁﬁlatdgr&ﬂ@/(&otagd HC1

(30 ni) ded to, enabl e | ayer paratjon. The rga s dried
VT Nt M o e g L S AR L A o B
chr Omitc‘Pthfr ull e?lc@rb@hﬁ&ﬁ?ﬁer g’_ G‘éi_ll‘é%bhrcﬁhé:ﬂ 4 QQrbY%&the?&y SQquhiexang/ ELOAC, to

give 0.56 hyl 6-ch 4-di chl or o- 6~
met hox;g)heh%(dwi pa$)ba/zﬁy$%4phenoxy)chr onan- 4- car boxyl ate as a white gl ass.

M5 (apc s) mz = 57 ,
[00592]@9%73% br et obor 6- ErIaE0D (4 0fn 4 Bindpy ofscldoro-7-(4-(d-chloro-2-
et hoxyRBRRRIIEASRARRYANBASIIRKANABNARR- LAY T6 a36kEd sFRoisi b ' ed

sol ution of

6- chl orathyl- (7-4(4((Z-baerdoékﬂlﬂwropl&nnﬁtyluaﬂ}ﬂmﬂehmdxyh6@ahquh)rqnheméwy‘tmhybtmn 4-¢
ar boxyl 5 inam e of 10 et rofuran and 5
o Vs nig O Mo T ATRE bl Had edetL St el Beet (b SqHED Retamim
hydr OX'&%s h'Etbe WSS%%' '0%55|n'1r96'11)| Yn@lc%‘éyylﬁh&s&)ﬁfn@ ms %QQVOWSM&} i gfed at

anbi ent terrper ature the reacti on mxture was poured 0 a separatory
f unnel oo'o}mpmprylbmgomo@cudL(OefBlﬁyrtmml:)eettaetr@lande@@emmrdMl‘dnquenug iy trlbetnl off i c

d. Aft haki ., th th 20 b th
o1 o QUPdeast ke haF o G Y ek oM A et s Sty Bt o
To convfet tirh& @vﬁﬁ‘ n$teshcH mP%ﬁ!ldlumtdi'S ARLRN (1 @lm@soAi $3RIHVRE ddled hifdlagain

nmet hanol , and 22 niC of 25% sodi um met hoxi dé i n met hanol was adde The
sol ventthwﬂeslewap@vaau@dd apchieefilled fnesttmh;ewelwapmgan edhf montuet es sttroedgmv%l 0. 54

hi 6- met h b
3h2noxﬁ@#¥%ﬁﬁt&0 B 3 R BieRia Bigtor REGRT bathy FB SRR Yepesoleaiss) i 2
550. MbiéRPem Heﬂaﬁﬁé TheZ nitxtaftBwalk QQ%%]@&I@HO%L'E@&& hed 50f ERaRt. i pner 2

of 6-chl oro-7-(4-(2, 4-di chl or o- 6-

met hoxyptx@net\msl wansiieroly 10) phreparipye Hnoehend -adter pbading.cthacorganiTHeyar agasri ¢

m xt ure_of . : : : :

chl or o- S?P%ritetifzdrhe 158 S HE A, PHBREESY oY ARSI T SHeABRYTUATYRER: 4- car
boxyl i Guagicd w%ﬂcbasgel \é%niatbggﬁfthﬁm a Midtap®SHY @bluviid @1 ikt i7sads f1uid
chr omat ogr aphy enpl oyi ng a CHI LO AQJ-H colum (3 x 15 eluting with
met handickezy BéMai 0% de pé@Vli@O Bdr, e ngofi niethyhj et illdﬂr@ (aclilpoonir at e
o 2, TSy BB S SRR Lg% # Aheenmra g

cycl opr@pypod ﬁ@ghggyphenet hyl car banmoyl ) phenoxy) chr oman- 4- car boxyl i ¢ aci d.
M5 (ap CI&?; ; m z 550. Chlral purlty (ee) >98%as measured with
CHI RAL B AX St@p ufm Pacparmtien ' e rore-2i-eyicloprapmiphenethyl

gg??/ é?c% PICNOX, pan-4 2 9 ] %9, SR tiRed SOlng'I‘It & etﬁ{rll é)fchltopoe7 %le um

di chl Orﬂc@dd?B-tZ P@;@éﬂ%ﬁétﬁ tctatemys PN MO B EarBo62dto Ry | ing; @cixd: The
mat er i a(l obt ai ned in 7 peak W)O 56@(), 0. 97 mol ))?a%l g(fm vgd in 10 nL
met hanghmoRlrid aomgsturigi ofoF. § zﬂgfotﬁstt?éwdmfurem sk Ve mLncthand @ embigas terdprsefurcThe

O e AR ARt SN ER b R VAP I & AR Eloub P it O- 54

6- chl orak- (11%0{02161‘}- @thedml er @mﬁreﬁﬁ&é]ﬂﬁéfﬂhﬁlﬁirhynfb@f bRy hicRBOG¥IEton was
chroman- 4-carboxylic acid as an off-white glass. M5 (apci, pos) mz = 550

MBS (apcietermergd mite = Bug. campidR (hpo Nz, d@ymvso;hremgtogtﬁp v, 1(96)/1071 80

d Zmdfgprpt%%ﬂiﬁthg‘r@/?g? i‘)4 'gﬁreaéﬂd\%}sm xqgre( S c%ggt%w(n?% ‘jﬁi\) E@Cl?n(z %% (dt
2 21 ( ML B M BB lthéimraddfirred 8QARpiXoTY ﬁgmteheAﬁ;EtI Shakmgemeroaganwﬁlagles\cts bed
in Step C, fractions containing peak 1 were collected to provi de Enanti oner
1 of 6-\@6@&1@;} vith-y al(zing, gica Hir]@g@_vgr_ sodium sulfate and evaporated to give 61 mg of 6-
nmet hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- carboxylic acid. Ms (apci, pos)
mz = 550. Chiral purity (ee) >98%as measured w th CH RALPAKO QD- AX col um
in conparison to racemic material. The sodiumsalt of Enantioner 1 was then
prepared |n a manner 5| mlar to that prOV| ded |n Step D IVB (apC|, pos) nlz

N Y p— o o s




Exanpl e 237 Enantiomer 2 of

6- chl oro-7- (4- (4-chl or o- 2- et hoxyphenet hyl car banoyl ) phenoxy) chr oman-

4- car boxywoco@cisss2and preparation of sodiumsalt 0 Cl  PCT/US2009/048499

[ 00996] St epA: Prepar ati onof et hyl 6- chl or o-7- (4- (4-chl or o- 2-

met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate: To a suspensi on of
2- (4- chl oro-2-net hoxyphenyl)ethanam2ig hydrochl oride (Preparation 8; 23.4

I PR Aot s o TR B G bt BBS KBTI GHOROE o ht o
sol uti o4 asTOJIdH S s YRS Maﬂjgaﬁ?lé @sﬂ‘fﬁ/@g Algly 4-(6-

chl or o- 4- (et hoxycar bonyl) -7-yl oxy)benzoic acid ( Preparation 1; 37.8
g, 100 [G6981] WO 2699Dt584 REREDN USP0EWaEBA&9 2261 1 H-thlenzn(4-H-clildra2?-3]

triazol-1 - ((ethy]inno)methyl ene) -
N3, N3- disloprapyinhgncihycarbamgyLiphepaxyichromtapydacarbe .@-gﬂ@l%eﬁ%ﬁawtﬁaﬁnd t he
reacti vas al leC IR(AH-En 1SS hers i Ay hHRy f@tdthdp af ter
2 hourgf. The react(?rgn g/va di(%)t e?%rﬁﬁ)éko%\c 600 am )gnd ng:ﬁed w th 600
mL por tdadrsybé ANHHGIas siatsolvad edn ageéwnsl bincdardbsietde, viandufaremtacal THeid

organic, | ayer s dried.over i ul f filtered, and concentrated.
The r e P REENTARaNGETS i AORALRIL B sotars (i namicaeeny S0l | zed
by the pddiddiRpueh dGXANES160Lbat, binkQ ML CnfbcBbAYAnd a flow rate of 70 mL/min.

6- chl oro-7-(4-(4-chl oro- 2-

met lhoxyfihlimibhy)tf @actbamwphpapﬁeg\pea%k)z: lamlb meEme VA oévcbj@tidyd;] prtogide8 Endngom@3. &f
) 997 P i - -7-(4-(4- - 2- .
ot hiiy bHAREY ot HaBoTY JHERBRy R B A S rd-otpon o ut i on

of et hydeid-MS (apci, pos) m/z = 526. Chiral purity ﬁee) >98% as measured with CHIRALPAK®

chl oro- 7- (4- (4- chi or 6- 2- met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxy
| at e ( ADAY cobminrpopipprisan t8 rdcelF-matadial. (200 ) was added sodi um

hydr oxi 20 m,, 120 pmol ). and the reactjop _was. al | qwed to stir

over ni g[ﬂﬁbé}tjf arrbisé?ﬁ ot {,jt sesodpm alial Foa t_ S RcaCliisameaa-an

det er m digflo by el o viMRh DI OFRERIN BRI xy \ERRnTRALE 488k MRS R NEIRNhARE S T O
about 25% vol'unme, taken up 1n I00 nm of EfOH and 100 il of water, and

aci di f icbthingd in Step M (pofk 208k arg) mas elibseieed wi 1 mls miethainply and B 2p mold wf £5%

initially. oiled out,.but becane a i The solids wer ol l.ected.

11 ¢ acP Ui A s TR0 G b oLy ot 1t GvapoEts s A Sy

chl or o-Zxp&hiaxiehedeichvbe gfveaa@yﬂ%p&e SN GREO BB 45-SabROKYA-(£cRBtdd2( 24. 7
g, 47.8 mol) as a white solid. [00998] Step C. Isolation of Enantioner 2 of
6- chl orayclpp(opylphendthycabamoyl)phenoxy)chroman-4-carboxylic acid, sodium salt as an off-

et hoxyphenet fy|\car bamsyl ) phenaxy) ehnaTRads RATLBYDIRGS €55 T, 358 ©

m xt ure

6- chl or@; ZH{, 4~ {54¢sC mhﬁrprﬁgmmpx.y@gie&myer(ﬁarm;,l ¢ Bhea o) ghn F(H@ﬂﬂ?,l‘ car bo

xylic acid was dissolved i n nethan resol ved via supercritical uid

chr omatbo bt aphiHe Bt o, AgD.a3 CHIRABREL.6P (3 2H)c R0, (BD.x2.16 (mnj Hyl 11§ g, wi t h

nmet hanol /.carhon di.oxi a 0 r, ing 1 I N ectphons 8 fl rate
or 70 P EatDel PR o P AT oot ek 5l doval Yot
vol ati hgsopn.ovi ded Enantioner 2 of 6-chloro-7-(4-(4-chloro-2-
met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-car boxylic acid. MS (apci, pos)
m z = H08983¢thi r alDying thy chwel) scpaigtipna desesiked ire dtopi R hir@tioRAcErxKaingpeak Icol um
in conparison to racemnm c naterial 00999] st D, Pr rati f. the,sodi um
sa ¢ oRtEhantolRreS g © TR o Snpiiigmen O PP B PIEARLAL-PRRLnbI:
chl or 0-&lﬁgfd@lﬁh@ﬂ@ﬂﬁbﬂ%hﬁaﬂz@g&iﬁ%}ﬂgﬁﬂwz)-@ﬁfb@ﬁ%w £ aMIopaptil fodGh/d= The

o] ; :

mat eri al tai ned above (pea , 62.7 mmol ) was suspended in THF
(55 m )528ndCErgHpEIO0 (a8) ) >Aee atdaesgsired | wile ICHIRABBAKM rdiPHekofavani in

et hanol, (135, 82,7 NIRLY, 208 e, VP B000/45R420RCT/ L5000 048490 221
reacti o WAL A} 1SR SmAFTR! £ S¢S mAufes’ at " WhTEh porn F PR dshed
out of m&lnet kidfllar Thenalipidwadl MesteliB. UbBd(aptil Bobtik £ 306, nihk,soaieth WasSof
concentrated on the rotary evaporator. The residue was taken up in 500 mi
of Et OHErgRHomeht eas famddo gﬁ%&awer@mﬂh@ sediymrsa b joff apntigsni 2t whag tosted in

6- chl oro- 7- (4; (4-chl.oro- 2- met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4-

car boxyal%'aésa&cqeé?nbsegdﬁ?éxma%l ]IetA‘of Enantionmer 2 as free flowing solid. M5
(apci, pos) mz = 516. 1H NWR (400 Miz, D6 DVsO) 6 8.42 (br s, 1H), 7.79
(m 2H), 7.54 (s, 1H), 7.14 (d, 1H), 7.02 (s, 1H), 6.91 (m 3H), 6.51 (s,
1H), 4.20 (m 1H), 4.11 (m 1H), 3.80 (s, 3H), 3.41 (m 2H), 3.19 (m 1H),
2.78 (m 2H), 2.19 (m 1H, 1.76 (m 1H). Optical rotation: [a] 25D = -
17.46 (c = 1.00, MeOH).




[ 001000] During the chiral separation described in Step C, fractions
containing peak 1 were collected to provide Enantionmer 1 of

6- chl or o-wWo(4ey 8Lkl or o- 2- PCT/US2009/048499

met hoxyphenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyli ¢ acid. MS (apci, pos)
mz = 516. Chiral purity (ee) >98% as neasured w th CH RALPAKO QD AX col um
in conparison to racemc material. ThE5sodium salt of Enantionmer 1 was then
prepared in a nmanner simlar to that rox' ded in Step D. The sodium salt of
Enanti oner 1 was found to be IessEd‘éPF & é%an the sodium salt of Enantioner

2 when test g¢hqhhodfr AFEAUhRRSG!(4RELy Bk APk ity B HIH ReafidBndyAnt | oMer 2
of 6-chl oro-7-{ Jh&fax@%h@&ﬁxﬁ-ﬂ:ca}bé&bﬁé{%gQ{?& L ABASTSE D RLRAMYT )

phenoxy) chroman<Z-=cartoxyirc acrg and nparatron of soarumsait 0 CF3

[ 001001] St epA: Preparation of gt hitl 6-chl oro-7-(4-(2- net hoxy- 4-
ktrifluoromethyl)phenet hyl caf bajroyj phenoxy) chr oman- 4- car boxyl ate: A
portion of 4-(6- chloro- 4-(e? car bonyl ) chroman- 7- yl oxy) benzoi ¢ aci d
(Preparation 1; 0.7 g, 1.86 Jas diluted with dichloronethane (1 ni)
followed by the addition of oxalyl chloride in dichloronmethane (1.02 m,
2.04 mmol) and DVF (1 drop). Aft tigring9er 10 m nutes, 2-

(2-met hoxy-4-(trifluoronethyl)ph zne (Preparation 9; 0.448 g,
2.04 mol) and DIEA (1.13 m, 6.50 ngol) added, and the reaction was
stirred for 2 hours. The WD 2009/ 158426PCT/ USAJ09/ 048499 222 reaction was

| oaded directly onto a biotage 25 cartridge _and el uted w_t % et hyl
acet at éﬂh@é‘ines t%eI’iS% efhyl agéipﬁi@é!ﬁﬁeaﬁm@&(—e—ﬁﬁ@id—e{—ﬁm

6- C_hl Or‘tf?bl%’oﬁIfeh@%’vmﬁl;ﬂ&ﬁﬂﬂ)ﬂhenoxv)-6-chlorochr0rnan-4-carboxvlate: To a stirred solution
(trifluoromet hyl ) phenet hyl car banoyl ) phenoxy) chr oman- 4- car boxyl ate (624 ny,

1. 08 mmfl4-(66&hldroW-(atleixyyarbpiyd kb esh&t- eyyldByreapaic atiddRraphration 1; 1.90 g; 5.04

6-chl oro-7-(4-(2-net hoxy-4-(trifluoro yl

phenet HeRr ba@%ﬁ%ﬂ%?%%ﬂf ohﬁé‘#—aﬁ- g@%%o%% IO oD gody p-(2-methoxy-4-

6- chl Ortf?oﬁ'oﬁﬁjeh géﬂﬁﬁﬁa{hﬂ}ié"’(‘P&béﬁ{iM‘@{ P.Q?tg]?)ﬁ!ﬁ)s%ﬁﬂaﬁtihy(irf %'[rﬁ&ﬁ?l%r}xﬁﬂﬁ@@(%) chrom
an- 4- car boxyl ate (100 ng, 0.173 mmol) was diluted wth tetrahydrofuran (1
mL) f olthbweds lyded é-ctgdi(3-donetbyflasowipumyhychrieodided¢ 69¢rochipridé (A14 gMédiueous

solution, 0.692 | ) and et ol .(500 pt). After stirri for, 2 hours, the
Feact | GRMAY drPURE L R sig et Bahimb R BBt L our i seliS ver o
separ atyeg AR RN Q5@AN OF WAYE 5GP 10 9n @4 TonVBOAH théd bHtRlcRd WRflethyl

concentrated. The material was purified using two 0.5 mm preparative silica

gel pl acesteePBut i honlwi tAue0ds Het hiavio$0 dilg iwasraddet teagmebledaydrekphration. The

6- chl -7-(4-(2- h -4- i,fl et hyl )

ohenet IRTEAABYTS SHBAS et s LGP SO Hicked ihd eaperrete o

(s b1y Miepiitug bl PRACED) ML ool DnioMaRQeril: dotnks 408, g nidlneadllo 144
1H), 4.08 ofty adeite t@p@Fidessthd ) (4-@-8athoxy-4dymophearthytearbbpoy] Bherpxy - 1H) ,

Enant + GsFoYigRagdhMonathe o Py Bog R TS TER: Foo) RE 25861

(triflygoegmt hyl )gzgigznet my| car bampb)phRMoxy) shr omgidyt- carhaxylh&hasi-4- The

racem c m xture of '
6- chl oraycppropylrhenethylospamoyhiptichdxpirek atbano¥d ) pherosdy)

h - 4- car hoxylj i d i ssol d' | ved vi
Super crTESRRe P o A AR gt ARy Seear by Ra o e IR P b RR R (3 «
15 cm) @lyskiyRg W30hnmped hanshoban o mIdiodxdndayat added sBedessivdl Mol IlMvater,

injections and a flow rate of 70 nL/m n. Collection of fractions containing
peak 2 ratassinenpheaphasé (hAdirag: 0. el mprady itdessdheaylphespbine22png; 0.08 mmol), and

G- chl o7 g {2 00RE RQAYa! b1 MRS TPLANEARERELIA SARRAMRY ) RRgAgy) chr o

of nitrogen with a three-way purge valve was attached, and the flask was evacuated and

refilled five times with nitrogen. Palladium(Il) acetate (10 mg; 0.04 mmol) was added, and
again the flask was evacuated and refilled five times with nitrogen. The mixture was then
stirred in an oil bath set to 100 °C under the nitrogen balloon. After 3.5 hours the mixture

was cooled to ambient temperature, and the reaction was determined to be complete by thin



carboxylic acid. Chiral purity (ee) >98% as nmeasured w th CH RALPAKO QD AX
colum in conparison to racemc material. 1H NVR (400 MHz, D6 DMSO) 6 7.86
(m 2H), woRboyss428H), 7.42 (d, 1H), 7.19 (m 2H), 6. 78PCHUS208p/ 048986 (s,
1H), 4.20 (dt, 1H), 4.09 (m 1H), 3.86 (s, 3H), 3.36 (t, 2H), 3.21 (t, 1H,
2.79 (t, 2H), 2.18 (m 1H, 1.77 (m 1H). [001004] Step D: Preparation of
the sodiumsalt of Enantioner 2 of 6-Zi6l oro-7-(4-(2-

oSl e A LA SRS TR RIS o
6-chl orfy s fiff- Gv%feimfﬁ'éofﬂxtére(\%é tfréﬂé‘f’errfé@f% Wée‘)pgﬁ%}?tfﬁﬁ{ﬂ& ahdamey Lﬂa}R

chroman-4-carboxylic acid nmol) was diluted wwth T (300
iut) f airgmedjaybywaw\ﬂn@d)ﬁgéﬂ@ﬁdﬁﬁ E’ledthSﬁﬂ)(é@d}iM&d@go 228 at brewadull. ﬂihercrmde

sodlumrreth Xi de iut,. 0.09 . After t|rr|
oot T bbb lish oD Bao kY Dut Bt o pden. SRbhg siff,e
et eopsspondad Lo mbaanol and sRnoentratgg. T Mabor | ab. s Ak under

vacuum at 60 C for 5 hours and then at anbrent tenperature overnight to
yield tdyelopunhylpimsﬁhjzlcabar&nﬁ@ﬂheum) @cldbrochroman-4-carboxylate as a colorless oil.

6- chl or@ rr;;zztchgg 4-(trifluoronmethyl)phenet hyl car banmoyl ) phenoxy) chro
man- 4 Sk ({40 nmg, 0.073 mmol) as a white solid. Exanple 239
Enanti qgpe Of Step C: Preparation of 6-chloro-7-(4-(4-cyclopropyl-2-

6- chl oro- 7 4- (2 4-di rret hoxyphenethyl car barmyl )pnenoxy)chr onman- 4-
car boxyhé¢ cd g aw | ythic hre IVeTH GOtH0S] Slepn of

éarP[):par a ﬁgnﬂgﬁlﬁzﬁ%h’ﬁgﬁ %2éy2Mw§M§m§lcg}b%ogBM£ %-é-cf{lorochromanA-

4-(6- Wa%&yﬁt&@td‘p%%cﬁ%%ﬂ%l Vi AR 8f 1.3 RXHISR#Z. Gnﬁ&étﬁar(d?%@ﬂﬁfn%ﬁﬂ on 1;
9.099 m, 3718 in DMF 'was treated sequentially with

N- et hyltempérsps opy acmed@ajﬁ @2Lanfi vk aqueo83 NaOhl. The rafswtmmlg)ltly log@y thixture

e R NETLLS SHRBAM BB LAt ahe ARQTRLE AL IRl RSy Elkea
NL- ( ( ethiyl 6 na Rt EReAL N2, INBagh R h{/¢1prﬂ%a¢@;ﬁrsﬁen%d tdi 25apARAYy duesdll ori de

(0.7326 g, 3.822 mml), and 3H[1,2,3]triazolo[4,5-b]p r|d|n 3-ol (0.1300
g, 0. 9554crrpheling.ahe arﬂaneritayqre’mewah@d with Phelrbeaet thom dwai; ostrispdigth fubfate] 4

h t tit bet th d b
o gant Mlay e CIPFE | n 9acuBlCr {1 Dar edboonElnt L eI Ad HITH TIPS S 1 ca
gel . H ﬁéth@i&f%ﬁé%hiﬂgarban?ﬁ%)h%ﬁ&&ﬁ)clﬁ@ﬁhﬁﬂ%%?ﬁ@ RAPUs dg st oil. MS

6-chl oro-7 di met hoxyphenet hyl car banoyl') phenoxy) chr oman4- car boxyl at e
(1.255 (nglz)QSEm/Zn‘ré% as an off white solid. [001006] St epB: Prepar at i onof

6- chl or 4- (2 t
car bam@?{ enox 4

di met h%Mﬁ@mteﬁefﬂlﬂadrbﬁﬁwm@ﬂ&mwmaﬁﬂt@%&vﬁaa&ewﬂl@ﬁa@mﬁé n%&uﬁe 02631
mol ) in 2:1 THF Ethanol (25 nl) was treated with sodi um hydroxi de (9.2

m, 9. Xblaragh{- (étcyamr@ml treﬁbexmhamféhy1%’fb@ﬂ°3@)ﬂi@ﬁ®@)¢hﬂ@@@§k@ﬁ@}yb@rrpl et e

and cl ean, conver si,on ted with

othyl doBt 8 GRS o PellRf, RSy aSEh af BpPRRRH Bt ot Snn
2009/ 158476463 4 USRI/ OHBH - 24 1un (3% T2 cﬁgﬁmmg Rifhnfethaol e dandid he

reaction transferred to separatory funnel e mxture was extracted with
et hyl a¢di08ttar, THee drghningsctiensesnds idloed rate of il @Lapiot (@qlh%lmmﬁl fragti@MC1 3

sl 1 at oTp pEMSa 2 A Tbmelitio ot OHlneR SEAThE s Blophetsn 3 FRpBIET e 1T

6- chl org@cibpfdpy(-2- rﬂethoxyphenethylcarbarnoyl)phenoxy)chrornan 4-carboxylic acid. MS (apci,
di nmet hoxypﬁenet hgl car banoyl ) phenoxy) chr oman- 4- car boxylic acid as a V\/m te

sol i d. WmépTis2 @)Tahplzﬂt? (&1 298) pm1morpsdepith (SBRALPAHEPY MY icolwarm of

6- chl or.q ,
di et hoxy;o)]ﬁléneéoﬁt? écrr%lf} p‘henoxy)chr oman- 4- car boxylic acid: The racemc

m xt ur 5{0055882 Step E: Preparation of the sodium salt of Enantiomer 2 of 6-chloro-7-(4-(4-
6- chl oro-7- (4- {2 4- di met hoxyphenet hyl car banmoyl ) phenoxy) chr oman- 4- carboxyllc
aci d wexclopropy »2ﬁnlethwwmhenaﬁlndcarhamovl)mﬁnquachromamérﬁarquwhc calacidy yj dr'he

chromat ogr aphy e ng a, CHl RAL QJ- Hycol unp nd el yting
wth Tﬁ%aﬁ%l/carg gl oxi 3e at 100" %k uszi’ ng Egnﬁl%lmnfg %g&d%%rogylayflow

rate ofmetBoxsiphbhdth l@&bzirﬁ@}ﬂ)phl@n@iy)@Hr@@lhn-qli@rlf&@halaﬁidn9OWGQJQOZS anglonesmyval of
vol ati |l es provided Enantioner 2 of 6-chloro-7-(4-(2

di met hdkaphemir 43 mé diBamsd 7y pHHOXY ) Ehe m&u%omwe&ﬁrwﬁ«j/ with sedivm meigrige
purity (ee) >98% as neasured wi th CH RALPAKO QD AX columm in conparison to
racem c material. [001008] Step D Preparation of the sodiumsalt of
Enantioner 2 of 6-chloro-7-(4-(2,4-

dlchloro 6- nethoxyphenethylcarbanDyI)phenoxy)chronan 4 carboxyllc aC|d The

e I s S P o




[ 001009] During the chiral separation described in Step C, fractions
containing peak 1 were collected to provide Enantionmer 1 of

6- chl or o-wo(deyBs426di met hoxyphenet hyl car banoyl ) PCT/US2009/048499
phenoxy) chr oman- 4- carboxylic acid. Chiral purity (ee) >98% as neasured with
CHI RALPAKO QD- AX columm in conparison to racemc material. The sodi um of
Enantioner 1 was then prepared in a maATner simlar to that described in
Step D he _sodium salt. of Enantioner 1 was found
Co be 1&L0 f&&p hfﬁb% t? (b Tl TS TP Res @ SORHEN RGREBET S an
assay sl ket NTRAAIRL ©rAtask Q2R SAAPERCTI HERANRAAAIR, 440 Wt s
claimed 1s: 1. A conpound of general forrmula I: a salt thereof,
wher ei mon@altna&dhmdvacgen EtOH (0, niE,) WBas, added, an@lthd@nahky Ivyasocroncwtammir opyl ;

AR roa IS OB redhedyas plt wiigh igh Sectigha iy’ S bk Kirinety®y Fngd Mok~ "
- (CR3R4)" - (ERald) ) nﬁcfd%%xss) -6- cﬁl%rélgc(, (K%P ?r%ﬁiyl -2- %&h&gﬁﬁéﬂéﬂylcarbamdﬁ)' 4C

al kyl)-0-*/ -(1-4C al kyl) ) CyC ene Cycl, wherein the
* i ndi q@twﬁ)ﬁﬁomam#tcadjoxatatt@dﬂrﬁeg;t2(l8)n@01pasoa/wdiﬁd selicht Mﬂ(@pcﬂ,/\pmsé m/z =

are. i nagpentbanty A0 Ul PeDRA a7 Sade 26tk T30 he B Lo ik e M dfogen.
6 e, R, e o 8 Ay .4
(m, 2H), 3. 27 (m, 1H), 2. 74 (t 2H), 2 21 (m, 1H), 1. 84 (m, 2H) 0.90 (m, 2H), 0.65 (m, 2H).
[00989] During the chiral separation described in Step D, fractions containing peak 1
were collected to provide Enantiomer 1 of 6-chloro-7-(4-(4-cyclopropyl-2-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. MS (apci, pos) m/z =
522. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column in
comparison to racemic material. The sodium salt of Enantiomer 1 was then prepared in a
manner similar to that provided in Step E. MS (apci, pos) m/z = 522. The sodium salt of
Enantiomer 1 was found to be less active than the sodium salt of Enantiomer 2 when tested in
an assay described in Example A.
[00990]

Example 236

Enantiomer 2 of 6-chloro-7-(4-(2.4-dichloro-6-methoxyphenethylcarbamoyl)
phenoxv)chroman-4-carboxvlic acid and preparation of sodium salt

o}
ONa
o)
cl
o)
\©\NH OMe
L
© cl cl
[00991] Step  A: Preparation  of  Ethyl  6-chloro-7-(4-(2.4-dichloro-6-

methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a stirred solution of 4-(6-

chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 1; 0.75 g; 2.0 mmol),
I-hydroxybenzotriazole =~ hydrate, and  2-(2,4-dichloro-6-methoxyphenyl)ethanamine
(Preparation 7; 0.48 g, 2.19 mmol) in 6 mL DMF at ambient temperature was added solid 1-
ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride (0.46 g; 2.4 mmol). The resulting



or R5 and R6 together with the carbon to which they are attached forma
cycl opropyl ring; hetCycl is a group having the formula 25where t is 1 or
2 and p iwWOQoawis8426and the * indicates the point of atta&chrmseadnes® WO
2009/ 158426PCT/ US2009/ 048499 226 Gis Ari, Ar2, naphthyl, a
benzo-fused (5-6C)cycloal kyl ring optionally substituted with one or nore
substituents independently selected f21I8m G and Owve, a benzo-fused 5-6
menber ed, heterocyclic rin haV|n 1- 2 het eroat ons |ndepen nt sel ected
from 0 SRHHIOR, Was FEIescytcyrabisn) Wp TaHg Odﬁml%ﬁ?m FORNFBEDFS-ut ga S«R}(% RO or
mor e Ssiikadd WHEBDSI. %@&%ﬁ%lr ¥t11§§1%%f3 86l nfih@® (e fh@tﬁfekéﬁs trififerred to a
oxaspi rononanyl ring, or t-butyl Ari phenyl optionally
subst i tsapazrdtow fumnohandoextrmoted vsltle@ ntluBdAc.i rhNbHé}h(dﬂhtﬂly vesl@dded t fmadbh F,
a, 14C 1-4.Ik|) -S( C alkyl), -S
cycl oprlewsep ArgIpIN %Jhsc)ramiwrgv f 08yt %zwng f‘d%wateg Ithe
Qdifl Ll@§19uéil)vi§§/ &Jurlﬁe(( by 3irfhtdel fch%%a@og?‘llﬁ‘iw on aQSl gé Qy& Q(Elﬁﬁ'iﬁékﬂltmg@gth( 3
-4C) al kynyl i's phenyl which is substitu
het Ari Y30 OhhmnAfFZOANhertel ngine 2 0.56 o | @hal dtlyylf u6{0hkar0-§t(lés(t2J4td1tlddrm6{ h one
or rmre s bst nts ndependent | sel ecte d and
Ar3isP SRR RO ISRt hsamaR Are VB S e IR RS darci,
indeperm, plrny?y g@ﬂ; ected fromF, C, Br and (1-4C al kyl); 15Ar4 is phenyl
optionally substituted with one or nore substituents independently sel ected
from F,[00992]Br arfifef{ 1- 4B:al kyI ) ; Preparation ofhet Abichlogo-d-(8- (?ﬂérmbelnled) 6-
heteroar "2 ke J'.lletl t ut ed ne or
S a

Ry Y 1“62‘0%‘&

i QXYq A6
6- menbey. @190%67-?4-@4 )ﬂllc 'Ib’f%MlGJﬁet:hog ﬁeh&tﬁ%&b@&@?ﬁ xPRhiopald- &’arﬁ&gﬁattbt Ut ed
Wi th one or nore substl tuents i ndependently sel ect from (1-4C al’kyl) and
CF3; RA&,56W;' 0.9hanrRe) an e madtireialdédpehdetthydrofpdmogehS onl mﬁtalnyl at &@bicst

hyd hyl , fl ; d 25Rm d

N S GhmetiAt s 1 39" fatere 1] Réuebay oydigen thSHAE RS itigs stitfBln s o
2, wher@d ¥y mixture Was vigdrotsPy %ﬁh@&:ta%%{m&m RmPeRtlre the reaction mixture was
(CR3R4) " EICRaR) )m ( )-*, and (3- 6C)cycl oal kyl ene; and 30G is sel ected

f r om Arpourcdy @tcaadegar@‘@rﬁ@)myb b@ahllnyig tthgL cthyl acetate and 50 mL 1M aqueous
hydrochloric acid. After shaking, the organic layer was washed with 20 mL brine, then dried

over sodium sulfate and evaporated to give 0.60 of light yellow oil. To convert to the sodium
salt, the material was dissolved in 10 mL methanol, and 0.22 mL of 25% sodium methoxide
in methanol was added. The solvent was evaporated, and the residue evaporated from ether
to give 054 g of  6-chloro-7-(4-(2,4-dichloro-6-methoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid as an off-white glass. MS (apci, pos) m/z = 550. MS
(apci, neg) m/z = 548.

[00993] Step C: Isolation of Enantiomer 2 of 6-chloro-7-(4-(2.4-dichloro-6-

methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid: The racemic mixture of 6-

chloro-7-(4-(2,4-dichloro-6-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic

acid was dissolved in methanol and resolved via supercritical fluid chromatography
employing a CHIRALCEL® OJ-H column (3 x 15 cm) eluting with methanol/carbon dioxide
at 100 bar, using 1 mL injections and a flow rate of 70 mL/min. Collection of fractions
containing peak 2 and removal of volatiles provided Enantiomer 2 of 6-chloro-7-(4-(4-
cyclopropyl-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. MS (apci,
pos) m/z = 550. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column

in comparison to racemic material.



4. A conpound of clai m 3, wherein L is selected froma bond and - (CR3R4)"-
A

( CRaRb) m ( CR5R6) - WO 2009/ 158426PCT/ US2009/ 048499 227 5.
corrpound Wbm(bsmsmz& or 2, wherein L is selected from hetrCyalS20090§su99C
al kyl')-*, -(1-4C alkyl)-0-* and -(1-4C alkyl)-S-* 6. A conpound
accordingto any of clainms 1-5, wherein Gis Ari or Ar 2 7. A
conmpound according to any of clainms 1218 wherein: 5Ari is phenyl optionally
subst [ thl ed WI th one or nor e, subs | ndependent | d rom F,
met h%”:p o tHed ' | 9341 f [Enaptomer2: o 4-
pr O pOX ydlCHléI%pér ﬁ%ﬁﬂﬁeﬁ&"eﬂlﬁ%ﬂfaﬁzl ?ﬁﬁ;(@r gg(ﬁ?bmﬁﬂﬁ Ic%&@%' a01&:HZIN¥E1%ater1al
CHZF, OCHZT Cycl opr opy propynyl; Ar3

S sel exbteded mdStep ﬁe(mydtk 2;20.64p06.60p menyl)) dlssod:‘imldand;ﬂhahyhcthaﬁml 1OdH]. 25 mmhenyl
3-nethyl p

h h. 3, 4-di d 2
di et nyAf, p% wpdluﬁbgﬁfh@ R ebebial vy %rrﬁedte e?@imnﬁ%hﬁ‘evawfam gnd g o
remdue ev RDraté@ﬂ%rﬁ e%ﬂer %Qwé% Y % 8f ﬂfé%@ﬁﬁﬂ?@aﬁﬂ é’f ]ﬁﬁﬁlﬁ&ﬁﬁ% bF @g‘nifdré‘pr 0,

chloro and 15het Ari i s sel ect froma pyridyl and pyrim ring,
each of7- (fﬂh(%dlchlomqnbkmﬂhbixphsnmmlcarhamdylwmhnmé abromar- é—c@ﬂaozﬁﬁhcalakiyll 3s

0- het Ar 2 I f i di | d
O o1 P e ashjie 8. MR Ponkingh 130 opS gt JoRibet T it ed MR €499
8 A commaund 500/ &1 01858 (&b s 2, 1;13*@@'(@ 1<§1)I$oa(632H)2653 36

06C) cycl oai kyl ring. npound acco to any
vx,her ei n(s,AlH), é 23 difitpdHeat. I&(Jm l(H), 3@&(&@)0&68 (xpr%by]i 29 atndiHAZS lk(sséﬂbdtzdd from

A gﬁldlég ]Iogf)é'ggﬁbpropyl | 10. A compound according to claim9, wherein
[00995] During the chiral separation described in Step C, fractions containing peak 1
were collected to provide Enantiomer 1 of  6-chloro-7-(4-(2,4-dichloro-6-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. MS (apci, pos) m/z =
550. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column in
comparison to racemic material. The sodium salt of Enantiomer 1 was then prepared in a
manner similar to that provided in Step D. MS (apci, pos) m/z = 550. The sodium salt of
Enantiomer 1 was found to be less active than the sodium salt of Enantiomer 2 when tested in
an assay described in Example A.
Example 237

Enantiomer 2 of 6-chloro-7-(4-(4-chloro-2-methoxyphenethylcarbamovyl)phenoxy)chroman-
4-carboxvlic acid and preparation of sodium salt
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[00996] Step A: Preparation of cthyl 6-chloro-7-(4-(4-chloro-2-

methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylate: To a suspension of 2-(4-

chloro-2-methoxyphenyl)ethanamine hydrochloride (Preparation 8; 23.4 g, 105 mmol) in
DCM (200 ml) was added triethylamine (16.8 ml, 120 mmol), and the mixture was allowed to
stir for 30 minutes (solids did not go into solution). To this was added sequentially 4-(6-

chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid ( Preparation 1; 37.8 g, 100 mmol,



11. A conmpound according to claim10, wherein Al is CN. 2512. A conpound
according to claim 10, wherein Al is d. 13. A conpound according to
cl ai m 10,wotrerisss262 i s sel ected from hydrogen and cycl @eprapsgeos/ 48499 14, A
conmpound according to claim1, wherein Al is CN, A, or cyclopropyl; 30A2
I's hydrogen, C, Br, or cyclopropyl; W 2009/ 158426PCT/ U82009/ 048499 228 W
is -C(=0)NH; L is a bond or -(CR3R4)220(CRaRb),,-(CR5R6)-; and G

i th ordEBrAbE Sl PG %a%rpméb?%@?ﬁh@f%n{l@”bs%%%‘% )

S15. A W@%ﬁeﬁ&ﬁﬁﬁ%&n@g 3 QiapliAd F‘%dl‘échléﬁ&f'cfé' kN £51b§ nﬁ‘ﬁél& MAh LAt whsS

phenyl optionall stifuted with one or re subst I tuents I ndependently
sel ect edloivedo Kjr c@lermﬁ[t (alChdidsmetnhydto s@'uﬁmi aftqyr2dppks). Tler teadsionywas dikdted

Cronne S5 I ol 46D SRR A BRS Dt 08 s et B kIS S

pr Opynydlcarﬂ(qga@ A OBRRY rrIflhéjfo V%aln?d Myl Vol &éed ‘M]@Ir Sodtuth ifafk, b@l’f@e@rarg"ZCHZ

17. A conpound of claim1 erein Ari is substituted wth one to three of
sai d sulonsdntiatednThe residue wa]saakeA mnﬁwundhyhawmtd (50§ mbD aadywasfergstalizes Wy 17,

wherein R7a,, W are e c dr oge 5 cQ und ing,to any
of cl aiths 1adi1§1°nv\h8?e$x?@esan h%/\)r acyﬁ ‘1qu %’S’L 6@809& %E‘gf‘ﬁ&@ #cal
CONMPOSihAGypiBh Gy 1620RNb A FheRoS90MOMBRL 40k bRy i &111 @93dehiagd in any one
of claims 1°to 19,” or a pharmaceutically acceptable salt thereof, and a

phar mad80297al |y %cpzept abBe di | aratiorcar r i eof 20216-#hl £hl i ng
an |nnuno oqQi mhlch co rls-s dm ni sterin sai d
Tl ety 285 AT RST REPE S

O gy el s oy s s o a1
19, or & 56.9 mmol) in 3:1 THF/EtOH (200 ml) was added sodium hydroxide (120 ml, 120 mmol),
and the reaction was allowed to stir overnight at ambient temperature, at which point it was
complete as determined by thin layer chromatography. The reaction was concentrated to
about 25% volume, taken up in100 ml of EtOH and 100 ml of water, and acidified with 10 ml
of concentrated HCI with stirring. The product initially oiled out, but became a solid. The
solids were collected by filtration and washed with 200 ml of water to yield 6-chloro-7-(4-(4-
chloro-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (24.7 g, 47.8

mmol) as a white solid.

[00998] Step C: Isolation of Enantiomer 2 of 6-chloro-7-(4-(4-chloro-2-

methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxvlic acid: The racemic mixture of

6-chloro-7-(4-(4-chloro-2-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid
was dissolved in methanol and resolved via supercritical fluid chromatography employing a
CHIRALCEL® OJ-H column (3 x 15 cm) eluting with methanol/carbon dioxide at 100 bar,
using 1 mL injections and a flow rate of 70 mL/min. Collection of fractions containing peak
2 and removal of volatiles provided Enantiomer 2 of 6-chloro-7-(4-(4-chloro-2-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. MS (apci, pos) m/z =
516. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column in
comparison to racemic material.

[00999] Step D: Preparation of the sodium salt of Enantiomer 2 of 6-chloro-7-(4-(4-

chloro-2-methoxyphenethylcarbamovyl)phenoxy)chroman-4-carboxvlic acid: The material

obtained above (peak 2; 32.4 g, 62.7 mmol) was suspended in THF (55 ml) and EtOH (100

ml) was added followed by sodium methanolate in methanol (125 ml, 62.7 mmol), and the



25pharmaceutically acceptable salt thereof, for the treatnment of an
I mmunol ogi ¢ di sorder. 23. A process for the preparation of a conpound of

claim1l, wbi2etp/15842pr i ses: (a)for a conpound @®CTRS2MI0E84D9 i N
which Al is CN and A2 is hydrogen, reacting a correspondi ng conpound havi ng
the formula (11): WD 2009/ 158426PCT/ US2009/ 048499 229 in which Pl

represents a hydrogen atomor a carbail protecting group and Z1 represents
a | eaving atom or a.corresp in d haV| the formula
(111) reatp nsmsmﬂ)o of 1o ﬁ%m%)r‘gs@ﬁ%esof‘t ‘é(ﬁ*&g gihtg WF nl&sw 80@ 'eBnp¥und of
for mul gk} Wagqlﬁut%ﬂ\é)lth ﬂ—t(ﬂ{ (B(W}hﬁ harﬁzwéssco"flgetgﬁftédrtﬁfjthg ?6tar5| evaPStated The
represents - NH2 0)0 a'reactive derivative thereof, wth a

corrpourrdmdmie fras rtaktea 1(Mn ED(ZmlLeKE(OH and concentrated fwicavti cdm@S emypressiamlt S
active derjv er eof

(o) orEORCianBR A -G oo G Srord ity ey bog e Db o 1 roreaeor
cycl 0prc‘apéblxzﬁ@gcrazsdcﬁur(l]saﬂ%f@ﬁéﬁhémelcb|a@rf¥be R5PIRR 8lid CWES PRIPPMs) n99l*p| i ng
a conpound havin formula (V)
516. 'H NMR (400 MHz, D6 DMSO) 6 8.42 (br s, 1H), 7.79 (m, 2H), 7.54 (s, 1H), 7.14 (d,
1H), 7.02 (s, 1H), 6.91 (m, 3H), 6.51 (s, 1H), 4.20 (m, 1H), 4.11 (m, 1H), 3.80 (s, 3H), 3.41
(m, 2H), 3.19 (m, 1H), 2.78 (m, 2H), 2.19 (m, 1H), 1.76 (m, 1H). Optical rotation: [a]*’p = -
17.46° (¢ = 1.00, MeOH).
[001000] During the chiral separation described in Step C, fractions containing peak 1
were  collected to  provide  Enantiomer 1  of  6-chloro-7-(4-(4-chloro-2-
methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. MS (apci, pos) m/z =
516. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column in
comparison to racemic material. The sodium salt of Enantiomer 1 was then prepared in a
manner similar to that provided in Step D. The sodium salt of Enantiomer 1 was found to be
less active than the sodium salt of Enantiomer 2 when tested in an assay described in
Example A.
Example 238

Enantiomer 2 of 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)
phenoxv)chroman-4-carboxvlic acid and preparation of sodium salt

O
ONa
(0]
Cl
(0]
Q( H OMe
N \/\@\
© CF,4
[001001] Step A Preparation  of  cthyl  6-chloro-7-(4-(2-methoxy-4-

(trifluoromethyl)phenethylcarbamoyl)phenoxy)chroman-4-carboxylate: A portion of 4-(6-

chloro-4-(ethoxycarbonyl)chroman-7-yloxy)benzoic acid (Preparation 1; 0.7 g, 1.86 mmol)
was diluted with dichloromethane (1 mL) followed by the addition of oxalyl chloride in
dichloromethane (1.02 ml, 2.04 mmol) and DMF (1 drop). After stirring for 10 minutes, 2-
(2-methoxy-4-(trifluoromethyl)phenyl)ethanamine (Preparation 9; 0.448 g, 2.04 mmol) and
DIEA (1.13 ml, 6.50 mmol) were added, and the reaction was stirred for 2 hours. The



WO 2009/ 158426PCT/ US2009/ 048499 230 in which P3 is as defined for PI
and Al is d, (1-4C alkyl), or cyclopropyl, and A2 is (1-4C alkyl), chloro,
brono or wochoprsesegl , with a correspondi ng conpound haviPag/ush@ofessoul a

(M1) ,L WG5(VII) wherein E is an electron w thdraw ng group and Z4
Is a leaving atom in the presence of a base, and if desired renoving said
el ectron w thdraw ng group; or 222 (d) for a compound of Formula I

where G is. Arx ere Arx is (1) Ari.substituted with cyclopropyl or

(1-40) d?ﬁuonawamﬁffeéné}rﬁg}f&f &P%%é{r i Pufelidgs et ieﬁé w OVA?th,yl or
(2) Ar2 8heliRxdid oS 7pNesnll subsbinbited i ildALRyRBLnRRS Haaab cthaiier
substituted wth F or C, teacting a corréesponding conpound havi ng 't he

f or mul gtr{fidordthethyl)Rikdethylchibamoyl)phenoxwbromardd-cabasylaef(bde dd, dr08Pmnard Z5
Is a I\eé%v]isp a]hgm or group, with a conmpound 15having the formula Y-B(OH) 2
where Y /"2398 propyl, (1-4 Calkyl) or Ar3, in the presence of a

transi tipgryopt 2l ias alp/st dRDaditibh 99 6-Blloro-7-(4-(2-methdx§4-ftRfludrofRIRAUN of
Formula | where L 1's a bond and Gis Ari or ArZ, reacting a correspondi ng
conpourphehetirylogrbameyhghenokAckirban RzdrrRBylio pEidCORtHY2 6-aMdro-7-(4-(2-methoxy-

2009/ 154%}&21 Eocr-génlét %’%%Eél‘?@t 8y cga%barnoyl)phenoxy)chrornan-4-carboxylate (100 mg, 0.173

mmol) was diluted with tetrahydrofuran (1 mL) followed by the addition of sodium
hydroxide (692 uL of a 1 M aqueous solution, 0.692 mmol) and ethanol (500 uL). After
stirring for 2 hours, the reaction was diluted with ethyl acetate and 2N aqueous HCl. The
layers were separated and the organic layer was dried over MgSQsy, filtered and concentrated.
The material was purified using two 0.5 mm preparative silica gel plates eluting with 10%
methanol/dichloromethane to yield 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)
phenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid (61 mg, 0.111 mmol, 64.1 %
yield). 'H NMR (400 MHz, D6 DMSO) & 8.48 (t, 1H), 7.82 (d, 2H), 7.44 (s, 1H), 7.35 (d,
1H), 7.23 (m, 2H), 6.96 (d, 2H), 6.61 (s, 1H), 4.24 (m, 1H), 4.08 (m, 1H), 3.87 (s, 3H), 3.82
(t, IH), 3.47 (q, 1H), 3.17 (d, 1H), 2.89 (t, 2H), 2.21 (m, 1H), 2.05 (m, 1H).

[001003] Step C: Isolation of Enantiomer 2 of 6-chloro-7-(4-(2-methoxy-4-

(trifluoromethyl)phenethylcarbamoylphenoxv)chroman-4-carboxylic acid: The racemic

mixture of  6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid was dissolved in methanol and resolved via supercritical fluid
chromatography employing a CHIRALCEL® OJ-H column (3 x 15 cm) eluting with
methanol/carbon dioxide at 100 bar, using 1 mL injections and a flow rate of 70 mL/min.
Collection of fractions containing peak 2 and removal of volatiles provided Enantiomer 2 of
6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)phenoxy)chroman-4-
carboxylic acid. Chiral purity (ee) >98% as measured with CHIRALPAK® QD-AX column
in comparison to racemic material. "H NMR (400 MHz, D6 DMSO) & 7.86 (m, 2H), 7.51 (s,
1H), 7.42 (d, 1H), 7.19 (m, 2H), 6.78 (m, 2H), 6.36 (s, 1H), 4.20 (dt, 1H), 4.09 (m, 1H), 3.86
(s, 3H), 3.36 (t, 2H), 3.21 (t, 1H), 2.79 (t, 2H), 2.18 (m, 1H), 1.77 (m, 1H).

[001004] Step D: Preparation of the sodium salt of Enantiomer 2 of 6-chloro-7-(4-(2-

methoxy-4-(trifluoromethyl)phenethylcarbamovyl)phenoxy)chroman-4-carboxylic acid:

Enantiomer 2 of 6-chloro-7-(4-(2-methoxy-4-(trifluoromethyl)phenethylcarbamoyl)phenoxy)
chroman-4-carboxylic acid (50 mg, 0.091 mmol) was diluted with THF (300 uL) followed by



231 (1 X) wherein P5 is as defined for PI, with a conpound having the
formula Ari-Z6 or Ar2-Z6 where Z6 is a |leaving atomor group, in the
presence Wb 20098426 cat al yst and a ligand; or 5(f) for &CTarsp@ards4o9
Formula | where Al is chloro, A2 is cyclopropyl, RO and Rm are hydrogen,
and Wis C(=0)NH, reacting a correspondi ng conpound having the fornmula (X
(X) 10wherein P6 is as defined for P23 Eis an electron w thdraw ng group,
and B i terthutyl, NH2 or - i th about qui. vale

cycl oprtﬁwfi%% t%cSOQEF%I methqaide Efgésﬁa by’ el « 265 Sipzig, 1o ln@w the
catal Vstadfl Ral IR Aed! G HRLYT GRIPSLUGER &mﬂ% ht100rHe ?e@mu@bwé rd50 C
foll owed by renoval of the electron wthdraw ng gr If desired, and
coupl i mgspﬁfntibd a abanpd andl cdreentnged. '€h¢ ovatvulabwhi? kicd ﬁldmhemc@m & @ tBforar 15

SO Tyt A B SRR ARt BRpfhed Serh Tl el i Sl e Brbigimat 2of !
uher e ALl e QR SN EAPEARK Dy Bdssl A0S delhggen and Wi

C(=0)NH, reacting a corfespondi ng conpound "havi ng “the fofimula (X) w

about 4aswuyhahed(4) of, ¢9¢3 opradpad bwhivnsadidaci d |n 2 0 the presence of a
sui tabl e base, a netal catalyst a 2 Ilgﬁgd at tenperatures between about
100 C and 150 C, followed by renmo el ectron withdraw ng group, if

desired, panRsidRYR! dMPcmbloly-p4- @Mﬁﬁ&ﬂo%ﬁbﬂ@hﬂ&%zir%ﬂ‘rﬂh@n&l%%ﬂro&amen Bis

0-tBu or coupl'ing W th g g0RoNAE , o s%rd{ﬂfﬁ?aﬁ -G'when B 1s NH2,
where X is a leaving g _ und of Formul a |

where Al is cycl opropyl, A2 flydr ogen, R9 and Rm are hydrogen and Wis
C(=0)NH, reacting a correspondf ng®PNonpound having the formula (XI) WD

0 op6 CI COOXBu (XI) wi th about 3
equi val ents of cycl opropyl bo c acid in the presence of a suitable base,
a netal catalyst and a |igand jat @¢enperatures between about 90 C and 150 C,

for 5 exanple 120 C, foll ovvecbval of ,\ﬁhe el ectron w t hdraw ng
. . . "

(7))

group, if desired, and coupling &l corrpo nd having the formula H2N-L- G
when B is O-tBu or coupling w th>& cgnpoun ving the formula X-L-G when B
is NH2, where X is a |eaving group oo atom oMe

[001005] Step A: Preparation of ethyl 6-chloro-7-(4-(2.4-dimethoxyphenethyl

carbamoyl)phenoxy)chroman-4-carboxylate: 4-(6-Chloro-4-(ethoxycarbonyl)chroman-7-
yloxy)benzoic acid (Preparation 1; 9.099 ml, 3.185 mmol) in DMF was treated sequentially
with  N-ethyl-N-isopropylpropan-2-amine  (0.8321 ml, 4.777 mmol), 2-(2,4-
dimethoxyphenyl)ethanamine hemisulfate (commercially available from ChemBridge
Corporation; 0.95 g; 2.07 mmol), N1-((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-
diamine hydrochloride (0.7326 g, 3.822 mmol), and 3H-[1,2,3]triazolo[4,5-b]pyridin-3-o0l
(0.1300 g, 0.9554 mmol) at ambient temperature. The reaction was stirred for 14 hours. The
reaction was partitioned between ethyl acetate and brine, the organic layer dried in vacuo,
filtered, concentrated and purified on silica gel. Elution with 20 to 75% ethyl acetate-
hexanes provided ethyl 6-chloro-7-(4-(2,4-dimethoxyphenethylcarbamoyl)phenoxy)chroman-
4-carboxylate (1.255 g, 2.324 mmol) as an off white solid.

[001006] Step B: Preparation  of  6-chloro-7-(4-(2,4-dimethoxyphenethyl

carbamoyl)phenoxy)chroman-4-carboxylic acid: Ethyl 6-chloro-7-(4-(2,4-

dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylate (1.25 g, 2.31 mmol) in 2:1
THF-Ethanol (25 mL) was treated with sodium hydroxide (9.26 ml, 9.26 mmol) at ambient
temperature. After 3 hours, HPLC showed complete and clean conversion to a more polar

peak. The reaction was diluted with ethyl acetate and acidified with hydrogen chloride (9.72



renoving any protecting group or groups and, if desired, formng a salt.
1024. A conpound of general fornula le: R7b RB 0 R7fa OPg WG RL le or a

salt therwof2ponitses2ei n: Pg is a carboxyl protecting groupCTASAM0$84hydr ogen,

CN, d,

F, Br, Owe, (1-4C alkyl) or cyclopropyl; A2 is hydrogen, C, Br,
(1-4C al kyl) or cyclopropyl; Wis -C(=0)NRLl- or -NR2C(=0)-; R1 and R2 are

each hydrogen or nethyl; L is a bond,224(CR3R4)"-(CRaR)) m ( CR5R6) -

2-4C | 1- 4C 20 |k |
i) ek Y Gt o Jhits i hha ang) thgseeion tr%%ﬁwéfiﬁot%mw&év% &thet he

al kyI)
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CH) -; WO 2009/ 158426PCT/ US2009/ 0484 233'm=0, 1 or

Ra and M2bOHrie Gfif(al@pethcbefew dJropedbest@H).f rT(hmeﬁwﬂ nogan lamdw(aidﬂéd a‘vdrysbdmnRS i's

hydr ogen
(1-4C at

dlrnethoxyphenethylcarbarnoyl)phenoxy)chrornan 4-carboxylic acid as a white solid. MS
(apci, pos) m/z = 512.
[001007] Step C: Isolation _of  Enantiomer 2  of  6-chloro-7-(4-(2.4-

dimethoxyphenethylcarbamovyl)phenoxy)chroman-4-carboxvlic acid: The racemic mixture of

6-chloro-7-(4-(2,4-dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid was
dissolved in methanol and resolved via supercritical fluid chromatography employing a
CHIRALCEL® OJ-H column (3 x 15 cm) and eluting with methanol/carbon dioxide at 100
bar, using 1 mL injections and a flow rate of 70 mL/min. Collection of fractions containing
peak 2 and removal of volatiles provided Enantiomer 2 of 6-chloro-7-(4-(2,4-
dimethoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxylic acid. Chiral purity (ee)
>98% as measured with CHIRALPAK® QD-AX column in comparison to racemic material.

[001008] Step D: Preparation of the sodium salt of Enantiomer 2 of 6-chloro-7-(4-(2.4-

dichloro-6-methoxyphenethylcarbamoyl)phenoxy)chroman-4-carboxvlic acid: The material
obtained above (peak 2; 32 mg, 0.063 mmol) was dissolved in 3:1 THF-MeOH (2 ml total
volume) was treated with sodium methanolate, 0.5 M in MeOH (125 uL, 0.063 mmol) at

ambient temperature with rapid stirring. After 10 minutes, the reaction was concentrated in
vacuo to a white semi-solid that was suspended in ethyl acetate and concentrated to a white
solid. The solids were suspended in ethanol, and the suspension was concentrated in vacuo
(4 torr on rotary evaporator at 50 °C) and the resulting solids were dried under high vacuum
for 24 hours to give 33 mg of the sodium salt of Enantiomer 2 as a white solid. MS (apci,
pos) m/z=512. MS (apci, neg) m/z = 510.

[001009] During the chiral separation described in Step C, fractions containing peak 1
were collected to provide Enantiomer 1 of 6-chloro-7-(4-(2,4-dimethoxyphenethylcarbamoyl)
phenoxy)chroman-4-carboxylic acid.  Chiral purity (ee) >98% as measured with
CHIRALPAK® QD-AX column in comparison to racemic material. The sodium of
Enantiomer 1 was then prepared in a manner similar to that described in Step D. MS (apci,
pos) m/z = 512. The sodium salt of Enantiomer 1 was found to be less active than the sodium

salt of Enantiomer 2 when tested in an assay described in Example A.
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R6 is hydrogen, F or nethyl, or R5 and R6 together with the
carbon to which they are attached forma cycl opropyl ring; 10hetCycl is a

group hawogoadessf2er mul a ---k* P where t is 1 or 2 and pCrass@oon4gsss and t he
* indicates the point of attachnent toZ%g Gis Ari, Ar2,
napht hyl , a benzo-fused (5-6C)cycloal Kyl" ring optionally substituted with

one or nore suWhitiis okembsd isndependently selected fromd and Owe, a 15
benzo-fused 5-6 nenpered heterocyclic rj havi ng 1-2 het er oat ons

i ndependent | y sel eg/?@ﬂmf’?%‘grgéﬂ%‘ai\fo“&u%g%q cycl oal kyl ring optionally
substituted with one or nore substjtuents independently selected from
(1-40 al kyl , an oxaspi rononanyl RTE) D] A t-butyl; Ari is phenyl
optionally substituted with one o jr e ¥ubstituents i ndependently sel ected
fromF, d, Br, CF3, (1-40) alkyl, :0(1-4C al kyl), -S(1-3C 20al kyl),

- SCF3, cyclopropyl, -C H2ZN(I -3 C L)2,-0-(2-3 OQfluoro alkyl, -0-(1 - 3
Odifluoro alkyl -0-(1 -3 Otriflaorg al®yl, -0 CH2(cycl opropyl), and (3 -4
O al kynyl ; Ar2 is phenyl onhigh is substituted with Ar3, -0-Ar4,
het Ari or -0-hetAr2, wherein Ar2 is op ally further substituted with one
or nore substituents independently seiesfetyfremF, O and CF3; 25Ar3 is
phenyl optionally substituted with one @ nore substituents independently

selected fromF, d, Br and (1-4C al kyl); Ard is phenyl
optionally substituted with one or nore substituents independently sel ected
from B, @rasglt thaiepf(whareing| kyl ) ; hetAri is a 6-nmenbered

het eroaryl havi ng 1A%ﬂg%%g9§rtﬁt@?§ g)ﬁgct?téﬂ(p?ﬁ 15 é@)ﬁﬁ%ﬁﬁt e\c/IDwi th one

or nore substituents in ndent’ly’ sel'écted from (1-

2009/ 158426PCT/ US2 0%k B48486n,234Br, F, (1-4C alkyl) diefyMoprdpsl;a 6- nenber ed
heteroaryl having 1-2 nitrogen atons, and optionally substituted with one or
nore substituents in@p@ﬁ‘(@g{_ Ryos¥R&(E)%rom (1-4C al kyl ) and CF3; R7a,

I B ar e cactyL BRSPS DA GERRR i BFO 1S h ogen
10 L is a bond, (CR’R",-(CR*R")-(CR’RO)—*, (2-4C)alkenylene, -O(1-4C
alkyl)-*, -(1-4C alkyl)-O-*, -(1-4C alkyl)-S-*, (3-6C)cycloalkylene, or hetCyc', wherein
the * indicates the point of attachment to G, provided that when W is -NR’*C(=0)- then L
is not -(CH=CH)-;
m=0,1or2;
15 n=0or1;
R* and R" are independently selected from hydrogen and (1-4C alkyl);
R’ is hydrogen, (1-4C alkyl) or CH,0H;
R" is hydrogen or methyl;
R’ is hydrogen, (1-4C alkyl), OH, -O(1-4C alkyl) or F;
20 R’ is hydrogen, F or methyl,
or R’ and R® together with the carbon to which they are attached form a
cyclopropyl ring;

hetCyc' is a group having the formula

o

p

25 where tis 1 or 2 and p is 0 or 1, and the * indicates the point of attachment to G;



25. A conpound of claim1, which is in the acid form 26. A conpound of
claim1, which is a sodiumsalt. 27. A conpound of Forrmula | as defined in
claim 1l awo2n@msss26n any one of 10Exanpl es 1-239. 28. Arcomgseamad4sabo cl ai m
27, wherein the conpound is a sodiumsglt. 15 20 25

G is Ar', Ar’, naphthyl, a benzo-fused (5-6C)cycloalkyl ring optionally
substituted with one or more substituents independently selected from Cl and OMe, a
benzo-fused 5-6 membered heterocyclic ring having 1-2 heteroatoms independently
selected from O and N, a (3-6C)cycloalkyl ring optionally substituted with one or more

5  substituents independently selected from (1-4C)alkyl, an oxaspirononanyl ring, or t-butyl;

Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br, CFs, (1-4C)alkyl, OH, -O(1-4C alkyl), -S(1-3C
alkyl), -SCF;, cyclopropyl, -CH,N(1-3C alkyl),, -0O-(2-3C)fluoroalkyl, -O-(1-
3C)difluoroalkyl —O-(1-3C)trifluoroalkyl, -OCHx(cyclopropyl), and (3-4C)alkynyl;

10 Ar? is phenyl which is substituted with Ar’, -O-Ar", hetAr' or -O-hetAr?,
wherein Ar” is optionally further substituted with one or more substituents independently
selected from F, Cl and CFs;

Ar’ is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);

15 Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);

hetAr' is a 6-membered heteroaryl having 1-2 nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C
alkyl);

20 hetAr’ is a 6-membered heteroaryl having 1-2 nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C
alkyl) and CF3;

R™, R and R® are each independently hydrogen or methyl;
R’ is hydrogen, methyl, fluoro or NO,; and
25 R'% is hydrogen, methyl or fluoro.
2. A compound of claim 1, where W is —C(=O)NR'-.
3. A compound of claim 1 or 2, wherein:
L is selected from a bond, —(CR’R),-(CR*R®),-(CR’R®)—*, and (3-
6C)cycloalkylene; and

30 G is selected from Ar', Ar® and a (3-6C)cycloalkyl ring.

4. A compound of claim 3, wherein L is selected from a bond and ~(CR’R*),-

(CR*R"),,-(CR’RO)-*.
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5. A compound of claim 1 or 2, wherein L is selected from hetCyc', -O(1-4C
alkyl)-*, -(1-4C alkyl)-O-* and -(1-4C alkyl)-S-*.
6. A compound according to any of claims 1-5, wherein G is Ar' or Ar?
7. A compound according to any of claims 1-6, wherein:

Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br, CF;, methyl, ethyl, propyl, tert-butyl, OH,
methoxy, ethoxy, propoxy, isopropoxy, tert-butoxy, SMe, SCF3, cyclopropyl, CH,NMe,,
OCH,CH,F, OCH,CH,CH,F, OCHF,, OCF;, -OCH,(cyclopropyl), and propynyl;

Ar’ is selected from phenyl, 2-chlorophenyl, 3-chlorophenyl, 4-
chlorophenyl, 3-methylphenyl, 4-methylphenyl, 3,4-dimethylphenyl, and 2,3-
dimethylphenyl;

-0-Ar is selected from groups having the formula:

X2
)
7N
v x1
where X' and X* are independently selected from fluoro, chloro and bromo;
hetAr' is selected from a pyridyl and pyrimidyl ring, each of which is
optionally substituted with one or more (1-4C alkyl) groups; and

O-hetAr” is selected from pyridinyloxy and pyrimidinyloxy ring, each of
which is optionally substituted with CFs.

8. A compound according to any of claims 1-2, wherein G is a (3-
6C)cycloalkyl ring.
9. A compound according to any of claims 1-8, wherein A' is selected from

Cl, CN and cyclopropyl, and A” is selected from H, Cl and cyclopropyl.
10. A compound according to claim 9, wherein A' is CN, Cl or cyclopropyl.

11. A compound according to claim 10, wherein A' is CN.

12. A compound according to claim 10, wherein A' is CI.

13. A compound according to claim 10, wherein A” is selected from hydrogen
and cyclopropyl.

14. A compound according to claim 1, wherein

Alis CN, Cl, or cyclopropyl;
A? is hydrogen, Cl, Br, or cyclopropyl;
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W is -C(=O)NH-;

L is a bond or «(CR*R*),-(CR*R®)-(CR’R®)—; and

G is Ar', Ar’, naphthyl or a (3-6C)cycloalkyl ring optionally substituted
with one or more substituents independently selected from (1-4C)alkyl.

15. A compound according to claim 13, wherein G is Ar', wherein Ar' is
phenyl optionally substituted with one or more substituents independently selected from
F, Cl, Br, CFs;, methyl, ethyl, propyl, tert-butyl, OH, methoxy, ethoxy, propoxy,
isopropoxy, tert-butoxy, SMe, SCF;, cyclopropyl, CH;NMe,, OCH,CH,F,
OCH,CH,CH,F, OCHF,, OCF3, -OCHy(cyclopropyl), and propynyl.

16. A compound of claim 14 or 15, wherein L is a bond or CH,CH,.

17. A compound of claim 16, wherein Ar' is substituted with one to three of

said substituents.

18. A compound according to any of claims 1-17, wherein R, R’ and R® are
cach hydrogen.

19. A compound according to any of claims 1-18, wherein R’ and R'® are each
hydrogen.

20. A pharmaceutical composition, which comprises a compound of Formula I

as defined in any one of claims 1 to 19, or a pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable diluent or carrier.

21. A method of treating an immunologic disorder in a mammal, which
comprises administering to said mammal a therapeutically effective amount of a
compound of Formula I as defined in any one of claims 1 to 19, or a pharmaceutically
acceptable salt thereof.

22. A compound of Formula I as defined in any one of claims 1 to 19, or a
pharmaceutically acceptable salt thereof, for the treatment of an immunologic disorder.

23. A process for the preparation of a compound of claim 1, which comprises:

(a) for a compound of Formula I in which A' is CN and A? is

hydrogen, reacting a corresponding compound having the formula (II):

o}
b 8
=R R

R
OopP!

0

CN

Z1
(D
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in which P' represents a hydrogen atom or a carboxyl protecting group and Z'

represents a leaving atom or group, with a corresponding compound having the formula

(I1T)
HO
” L
RO wo G
R10
5 (I11)
in the presence of a base; or
(b) coupling a compound of formula (IV)
R10
av)
10 in which P? is as defined for P! and Z* represents -NH, or -C(=0)OH, or a reactive
derivative thereof, with a compound of formula (V)
H-Z-L-G
V)

in which Z’ represents OC(=0) or NH, respectively, or a reactive derivative
15  thereof; or
(c) for a compound of Formula I in which A" is CI, (1-4C alkyl), OMe¢ or
cyclopropyl and A” is (1-4C alkyl), chloro, bromo or cyclopropyl, coupling a compound
having the formula (VI)

20 (V)
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in which P is as defined for P' and A' is Cl, (1-4C alkyl), or cyclopropyl, and A*

is (1-4C alkyl), chloro, bromo or cyclopropyl, with a corresponding compound having the

formula (VII)
L
E w6

5 (VII)
wherein E is an electron withdrawing group and Z* is a leaving atom, in the
presence of a base, and if desired removing said electron withdrawing group; or
(d) for a compound of Formula T where G is Ar* where Ar* is (1) Ar'
substituted with cyclopropyl or (1-4C)alkyl and optionally further substituted as defined
10 for Ar', or (2) Ar* where Ar’ is phenyl substituted with Ar’ and optionally further

substituted with F or Cl, reacting a corresponding compound having the formula (VIII)

R7b R8 Q
R7a
op*
0]
A? Al
0]
Z5
7
R® w’ L \AFX
R1 0
(VIII)

where P* is as defined for P! and Z’ is a leaving atom or group, with a compound

15  having the formula Y-B(OH), where Y is cyclopropyl, (1-4 C alkyl) or Ar’, in the
presence of a transition metal catalyst and a ligand; or

(¢) for a compound of Formula I where L is a bond and G is Ar' or Ar?,

reacting a corresponding compound having the formula (IX)

R7b R8
R7a
opP®

(0]
A? Al

@]

9
R CONH,
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(IX)
wherein P’ is as defined for P!, with a compound having the formula Ar'-Z° or
Ar’-Z° where Z° is a leaving atom or group, in the presence of a metal catalyst and a
ligand; or
(f) for a compound of Formula I where A' is chloro, A” is cyclopropyl, R’
and R'® are hydrogen, and W is C(=0)NH, reacting a corresponding compound having the
formula (X)

R7b RS Q
R7a
op®
O
Br Cl
O
E B
O
X)

wherein P is as defined for P!, E is an electron withdrawing group, and B is O-
tertbutyl, NH, or NH-L-G, with about 2 equivalents of cyclopropylboronic acid in the
presence of a suitable base, a metal catalyst and a ligand at temperatures between about
100 °C and about 150 °C, followed by removal of the electron withdrawing group, if
desired, and coupling with a compound having the formula H,N-L-G when B is O-tBu or
coupling with a compound having the formula X-L-G when B is NH;, where X is a
leaving group or atom; or

(g) for a compound of Formula I where A' is cyclopropyl, A* is
cyclopropyl, R’ and R'® are hydrogen and W is C(=O)NH, reacting a corresponding
compound having the formula (X) with about 4 equivalents of cyclopropylboronic acid in
the presence of a suitable base, a metal catalyst and a ligand at temperatures between
about 100 °C and 150 °C, followed by removal of the electron withdrawing group, if
desired, and coupling with a compound having the formula H,N-L-G when B is O-tBu or
coupling with a compound having the formula X-L-G when B is NH,, where X is a
leaving group or atom; or

(h) for a compound of Formula I where A' is cyclopropyl, A is hydrogen,
R’ and R" are hydrogen and W is C(=0)NH, reacting a corresponding compound having
the formula (XI)
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, R7b R8 0
R a
op®
0)
Cl
pQt
E COOtBu
(XI)

with about 3 equivalents of cyclopropylboronic acid in the presence of a suitable
base, a metal catalyst and a ligand at temperatures between about 90 °C and 150 °C, for
5 example 120 °C, followed by removal of the electron withdrawing group, if desired, and
coupling with a compound having the formula H,N-L-G when B is O-tBu or coupling
with a compound having the formula X-L-G when B is NH,, where X is a leaving group
or atom; and
removing any protecting group or groups and, if desired, forming a salt.

10 24. A compound of general formula Ie:

~L
R® w’ e
R10
Ie
or a salt thereof, wherein:
Pg is a carboxyl protecting group;
15 Al is hydrogen, CN, Cl, F, Br, OMe, (1-4C alkyl) or cyclopropyl;

A? is hydrogen, Cl, Br, F, (1-4C alkyl) or cyclopropyl;
W is -C(=0)NR - or -NR*C(=0)-;
R' and R” are cach hydrogen or methyl;
L is a bond, (CR’RYp-(CR*R");-(CR’RO)—*, (2-4C)alkenylene, -O(1-4C
20 alkyl)-*, -(1-4C alkyl)-O-*, -(1-4C alkyl)-S-*, (3-6C)cycloalkylene, or hetCyc', wherein
the * indicates the point of attachment to G, provided that when W is -NR’*C(=0)- then L
is not -(CH=CH)-;
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m=0,1or2;

n=0or1;

R* and R" are independently selected from hydrogen and (1-4C alkyl);

R’ is hydrogen, (1-4C alkyl) or CH,0H;

R" is hydrogen or methyl;

R’ is hydrogen, (1-4C alkyl), OH, -O(1-4C alkyl) or F;

R’ is hydrogen, F or methyl,

or R’ and R® together with the carbon to which they are attached form a
cyclopropyl ring;

hetCyc' is a group having the formula

p

where tis 1 or 2 and p is 0 or 1, and the * indicates the point of attachment to G;

G is Ar', Ar’, naphthyl, a benzo-fused (5-6C)cycloalkyl ring optionally
substituted with one or more substituents independently selected from Cl and OMe, a
benzo-fused 5-6 membered heterocyclic ring having 1-2 heteroatoms independently
selected from O and N, a (3-6C)cycloalkyl ring optionally substituted with one or more
substituents independently selected from (1-4C)alkyl, an oxaspirononanyl ring, or t-butyl;

Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br, CFs, (1-4C)alkyl, OH, -O(1-4C alkyl), -S(1-3C
alkyl), -SCF;, cyclopropyl, -CH,N(1-3C alkyl),, -0O-(2-3C)fluoroalkyl, -O-(1-
3C)difluoroalkyl —O-(1-3C)trifluoroalkyl, -OCHx(cyclopropyl), and (3-4C)alkynyl;

Ar? is phenyl which is substituted with Ar’, -O-Ar", hetAr' or -O-hetAr?,
wherein Ar” is optionally further substituted with one or more substituents independently
selected from F, Cl and CFs5;

Ar’ is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);

Ar' is phenyl optionally substituted with one or more substituents
independently selected from F, Cl, Br and (1-4C alkyl);

hetAr' is a 6-membered heteroaryl having 1-2 nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C

alkyl);
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hetAr’ is a 6-membered heteroaryl having 1-2 nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-4C
alkyl) and CF3;

R™, R and R® are each independently hydrogen or methyl;

R’ is hydrogen, methyl, fluoro or NO,; and

R'% is hydrogen, methyl or fluoro.

25. A compound of claim 1, which is in the acid form.
26. A compound of claim 1, which is a sodium salt.
27. A compound of Formula I as defined in claim 1 and named in any one of

Examples 1-239.

28. A compound of claim 27, wherein the compound is a sodium salt.



