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: IBLLORSIN THE 3 YBOF ARRICHON: o
of which are |ncorporated herein by reference. Field
of t he Inventlon [ 0002] The present invention rel ates

2 i nhi bitors, and to their use
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treating obesity The invention also reiates to

ne$ﬁ65§mﬁéhm?ﬁéyé?@ﬁﬁﬁat|on of such conpounds, and to
phar maceuti cal compositions containing them

Background [0003] Today, dependence upon drugs of

addi ction causes major health problens worldw de. For
exiigdiogthednyeation apuse and al cohol dependency can
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syndronme, wni I's an I ncurab ondi t 1 on.
Ad@mﬂn@ﬁdkﬁywﬂmb@bh@&ombmsgthﬂm al cohol dependence
are maj or contributing factors for head injuries,
not or vehicle accidents, violence and assaults, and
ot her neurol ogi cal and ot her nedical problens. [0004]
AdBiackgioned t 0 ni cotine is estimted by the Nationa
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Aneri cans ‘every year. This total represents about 1 In
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syndrome, which is an incurable condition. Additionally, alcohol abuse and alcohol
dependence are major contributing factors for head injuries, motor vehicle accidents,

violence and assaults, and other neurological and other medical problems.

[0004] Addiction to nicotine is estimated by the National Institute on Drug Abuse to
kill nearly 500,000 Americans every year. This total represents about 1 in 6 of all
deaths in the U.S. caused by any means, and is more than the total of deaths caused by

use of alcohol, cocaine, heroin, suicide, car accidents, fire and AIDS combined.



[0005] Nicotine addition is linked to di sease states
such as | eukem a, cataracts, pneunonia, and is the
W@ 28894028 about one-third of all cancer deat hsPCT/li82008/051862
forenost of which is lung cancer. In addition to
cancer, cigarette snoking al so causes |lung diseases,
such as bronchitis and enphysema, exacerbates asthna
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PCT/ US2

drugs cag %g {mgrge::l'r%g greak and is significantly more damaging than dependence on
most other addictive substances. In particular, alcohol, cocaine, and heroin dependence

are typically seen to be chronic relapsing disorders.

[0009] There has been some moderate success in providing effective treatments for

tobacco addiction by the use of nicotine replacement therapy, such as nicotine gum or



the nicotine transdermal patch. Additionally,
anti depressants and anti hypertensive drugs have been

w0 2G0e€94028 t h nodest success. Attenpts have al sBCTES2008/051862
made to treat tobacco addiction by persuadi ng
patients to discontinue the use of tobacco voluntarily
(behavi oral therapy), but this nethod has not proved
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et hanol dependency. Daidzin and its
[0012] It has been shown that daidzin is an isoflavone of the formula:

HO.
HO.
[ !
HO &)
OH

Removal of the sugar provides a compound known as daidzein, which has also been

shown to be effective in suppressing ethanol uptake.



anal ogs were shown to be potent and sel ective

i nhibitors of human m tochondrial al dehyde
waldvgsivoeenase (ALDH 2), which is an enzyne i nROI/USH0$/051862

the major enzymatic pathway responsible for ethano

metabolismin humans. It was al so found that daidzin

anal ogues that inhibit ALDH 2 but also inhibit the

nonani ne oxi dase (MDA) pat hway el he dreast

effective antidi psotropic acqivi 0914] It has now

surprisingly been found that [

al so useful for the fes

agents such as cocali

particul ar, ameliorake 2 lency of abusers to

rel apse. 4 WO 200687094 F7 US2008/ 051862 SUMVARY

OF THE | NVENTI ON [ 0015] Accordingly, in a first

as[;ﬂ@tﬁ] U.B HitntanmoetPdioan andb, a2 le@l()td'nsctmwtﬂjhmdsri@ftivﬁmf aeildain,
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WhINGDIA ) A0 AN THO B, e ffeve)ablilRBs otrOpic 2 SR24R15, or
-C(OR5; R5 is hydrogen, optionally substituted | ower

al jogi4) 1Rk nbs s@@tlslﬁglg;\lbheﬁ fsmh&hatt/m[ﬁcu 2I1m&formrkylso Qé’eful for
optionally substituted phenyl; or R2is -

white Heatmpit of oigraddictye %ﬁfa Sk‘ﬁh 9 a%rnealvaéwé ngﬁaﬁ%nq ig

O Pfar G| el thd Bh@AchSt BLQA H¥lrélafB. 1 s hydrogen,
cyano, optionally substituted am no, |ower alkyl,

| ower al koxy, or hal o;

> &t addicti ve
and nicotine, and in



X, Y and Z are chosen from-CR7- and -N-, in which R7

i s hydrogen, |lower alkyl, Iower alkoxy, or halo; Vis
wWo@pgemo2&sul fur, or -NH; and Wis -Q -T-Q2-, PGHES081051862

QL is a covalent bond or G _6 |linear or branched

al kyl ene optionally substituted with hydroxy, |ower

al koxy, am no, cyano, or =0; 5 WD 2009/094028

PCT/ US2008/ 051862 is Cl 6 linear or branched
alkylene optionalI§§§@@%51éﬁigﬁﬁ$ﬁ¥ﬁﬁﬂggﬂoxy, | ower
[ﬁgi%i @%gdglrogly_, ¢ agr%%arspept é%n‘a@gltl%&le{t%dgf%gﬁ%%& %F&rmula I:
covalent bond, R20 and R22 are independently sel ected
fromthe group consisting of hydrogen, hydroxy, Cl-15
al kyl, C2_15 al kenyl, C2_15 alkynyl
aryl, benzyl, and heteroaryl
al kenyl , al kynyl, heteroc cIyI
het er oar yl nDieties ane” optrona S tituted with
from1l to 3 substituent|s ddeped ently selected from
hal o, al kyl, noNEY~or I m nro, al kyl or aryl or
het er oar yl antd% C»y C}C% 6 aPkyl, CF3, OCF31 B(OH) 2,
Si (CH3) 3, heterocyclyl, yl, and heteroaryl wherein
the heterocyclyl, aryl, an OH@%%toaryl substituent are
ophho&al |y substituted with from1l to 3 substituents
i ndependently selected from halo, CF3, Cl_4 |ower
al kyl, myo&énalﬁwmﬁed ILIQQ}Jl%ptﬂoﬁalﬁf SBGANEH REPEEY, &f

the invention, pharmaceutical formilations are

provi ded c@ﬁ%ﬁ@gyﬂ@“ﬁuwﬁéﬁﬂﬁéﬂﬁﬂcalIy ef fective
amount of an ALDH 2 inhibitor of Fornula I, and at

| east dhes biassadwdiogdiafagen opaenaly pebsttedileyer afkggn 7]
I'n a third 3speghy bestﬁtﬁ‘t%d !d@é@@ﬁ(%rlo&angedph&%{@ﬁbsﬂﬁtéag

the conpounds of Formul a | treat men

addi ction. Teferopel KEQ) QRAPEIRRBS -S@R ni- BED.n@N @) QR ), -
manmmal in m 20 at neffective
dose of a cgﬁ§§u£§%§ é%?%ﬂ?qﬂ6QQHﬁ %?&hﬁlction may be
to an ng@ﬁy ﬂﬁﬁ 250)NIHE . G &IRE b8 ébﬁg to, cocaine,

opi at es, tantnes hi cot1 ne; al cohol . [0018]
I n one g, @P&htédh@wé% tion relates to
a group o?ﬂ ﬁ% o? lu el

R" is optionally substituted lower alkyl or optionally substituted phenyl; or

R? is -O—Q-R®, in which Q is a covalent bond or lower alkylene and R® is

optionally substituted heteroaryl;

R’ is hydrogen, cyano, optionally substituted amino, lower alkyl, lower alkoxy,

or halo;

X, Y and Z are chosen from —CR’- and —N-, in which R is hydrogen, lower
alkyl, lower alkoxy, or halo;

V is oxygen, sulfur, or -NH-; and
W is -Q'-T-Q’-, wherein

Q' is a covalent bond or C linear or branched alkylene optionally

substituted with hydroxy, lower alkoxy, amino, cyano, or =0;



Formula | in which X, Y and Z are all -CR6-, in which
R6 is hydrogen. Wthin this group, preferred
w@omwpomeas i ncl ude a class in which RL is optiBCEIUB3008/051862
substituted phenyl, R2 is 4-hydroxyl, R3 is hydrogen,
V is oxygen, and Wis nethylene. [0019] One preferred
subclass within this class includes those conpounds in
which Rl i & pheMinesépstahénét @kyWhé Bptfon@M shibftRutdd with
substituents, which are independently sel'ected from
the group consi sE¥dRxYoloweht by tming Ly 9T 7€ @dt er
car boxam do, cyano, tetrazolyl, halo, or |ower alKkyl
subst i t ut ed THy2 flsnt ReafsObuiralHy ofonosubst i t ut ed
compounds in 6 WO 2009/ 094028 PCT/ US2008/ 051862 whi ch
the substit Gt@eR Mgy aeecthrefonmgssyalinghongnd
di subst it ut ed,conpounds in which the substitutions
are at ¥ handR5asdudepsrdaatly elsoiod fropythhgiqur sansisdngni|hydiggen,
are also co _#}ggi_ﬁn'_lnh Bl arvl
monosubst i t gg(g&g?@tl e fp%é%t%o?v??%lwcgé}%g%%}e%
R20 is Cl1_3benzklpndlstiresial |y  substituted with from 1
to 3 substituents independently selected from hal o,
mono- orhered e Riky b adkey . adleyayla hgierocyebi.eandabopryl, and heteroaryl

cycl oal kyl qf,idigt S Ofymh] s@REdiRE it ¥roRHPR!Y dubliRthnts

with from1l to 3 substituents i ndegﬁndent l'y sel ected
from hal o, @rgpendimly|splagied fipmryrklo, allgdm@io- 8r diplkplenino, alkyl or

WLAIn €01 S o SHBG A% Sy GRIROERID. WhGREH RiRA0ck Spfo),

nonosubstitu VE or SIX- er ed ‘nonocyc

het er ocycl i Si(@bk)ethetcarcgclpk, efykanébkterp@9R1] Anot her
preferred class included conpounds in which Rl is
opt i onatteyein tha bsteioryrd cerphamhticterda@ylisgbstitupiRas off@nilly

hyd , V_1:S.: , ' hy.l
ydrogen %bgpt?&% GGt fro%fmj to\% %u%gtﬁﬁ%né%%%%%en& ?e\}\%citegﬁrom

preferred st ass I ncludes

Rl i s phenyhalsu@ist Ct slbedr alkyiltand i oatkdxyt 0 3

substituents which are independently selected fromthe
gr 90ps]doasecdhd axpeaifof haribentydn, plcambaraed tonmulki@anare provided

tetrazolyl ., halo r lower alkyl.su i.tuted. by _hal
par eeaike i sRseBh st R af SEhpBURGRN A Gl el S
Sudiditat feekdt bfOphasmadfcutidaly decemalsie tarter. and di substi t ut ed
conmpounds in which the substitutions are at the 3,5

po@d1i]ans thitduspecpoaheny adioa) ethdid € udogmhe vadsounttestarodula T

is. -S02R5, nore, pr.ef erabl where R5.is.nethyl. [002

| rndRoarerbp R RGeS PRl o & e
s ulsll tHettbedl thaebertidallyydffecar dos €t adompouniheIFerdiila I.STig
five. or six nenbered heteroaryl ring that i.ncludes
ox3fgiHOBRAY RS toraggart S%f?lc?ﬁstzut cingt lynilegldpy, cogfineg opiates,
mefiBhRRfhes RHi@aE abl Micydere R2 is 4-hydroxy and R3 is
hydrogen. Wthin this group, one preferred subgroup

| NEb1B]as ochRSRIEOEMBVHINESL) tHe inVlitioR rdfded 18 akredp@F 8&APIInds of

1, 3-t hi azol Yil or (1,2,4-oxadiazol - 3-1%/6I‘) ., which are

OpE qrglﬁgﬂplg,w ich X, Y and Z are all -CR"-, in which R° is hydrogen. Within this
group, preferred compounds include a class in which R' is optionally substituted

phenyl, R? is 4-hydroxyl, R® is hydrogen, V is oxygen, and W is methylene.

[0019] One preferred subclass within this class includes those compounds in which R
is phenyl substituted with from 1 to 3 substituents, which are independently selected
from the group consisting of carboxyl, carboxylic ester, carboxamido, cyano, tetrazolyl,

halo, or lower alkyl substituted by halo, particularly monosubstituted compounds in



substituted by phenyl substituted by carboxyl,
carboxam do, cyano, tetrazolyl, halo, or |ower alKkyl

waewend4es ed by hal o, for exanple trifl uorometPgi/Ps2008/051862
particularly nonosubstituted conmpounds in which the
substitution is at the 3-position and disubstituted
conpounds in which the substitutions are at the

3, whipP e kiAo RA2RE 3%smbemlsub§thete@ @mﬁs&hﬁ&gsmf“@ﬁch the

use in the invention include, but are not mted
3- s;upsuwzpnwr@rabsbyéﬁdmtrpnm oxochr omen- 7- yl oxy] net hyl } be
nzoi c acid;

(0020 I ey ﬁneWplyswe%éwW wﬂg?ree%;ﬁ]: Rephgpyh group is

bexﬂé@d%@&sﬁ{ufe@ﬁlﬂthé L :pgsmon with —CO,R*® wherein R*® is C/_3 alkyl optlonall
3- (4- hydr ox 3- Skil 2,3,4-tetrazol -5-yl) K

envlbgtﬁﬁﬁﬁwﬁg}fr@mrlotﬁéwubmwn@ indepangebonjeoiod om halo, m0n0 or
?gélk@gﬁ%ﬁ? eny%ete’i}oar&l[ (ércloa lor heteroc%cl lo n@“ﬁ“ﬁ”ﬁ' substituted

bewizlafrbmel to gspl(satuents independently selected from halo CF;, Cy4 lower alkyl,
- OChT. Ny

e L A A0 DDA R TR e,

{ 4fye arsixhyéshdrédong oppatichofeplogaiig noiety encqrdferonien- 7

yl oxy) net hyl | benzam de; 3 -(4-hydroxypheny|) 7- 1[3

(mﬂlﬂhumﬂwnmm&mb¢phehyﬂmmﬂmhmgypdemﬁdﬁénR4mopmnmuﬁ

ub?[]%ﬁjtgc? e%}/lﬁﬁyl eny c{'r]%ex,cﬁ SRy ReIY, 2 and W is methﬂege
- f(])nmpr@feﬁrec( idbeﬁd;sUﬁxﬂﬁIfEEtHa)yé équmnyds]lm'e/hhb)&}}ls pthyl(sdbstltuted
ro chr omen- 4- one,; - (4- hydr oxyphenyl ) - 7-
P EER R AU BRES S5 sy See SO sty
c f’d’dﬁﬁﬁtﬁrg‘bf@ﬂﬁoxy@ carboxamido, cyano, tetrazolyl, halo, or lower alkyl substituted
}hlgi%cj L pg%h%gr os7l?§£y$utedpclg?n?)01lmd% 1n2w1£11rlch t %dSlI,lbaS%iglltl-OI? Isyalt Zh)e 3-

3- ﬁcﬂﬂi@ﬁdﬁ@&)ﬁﬂﬁﬁﬂtﬁ%hko& &dnas {n3etid thé kub@ﬁ@fmtsfayda)tﬂféenyl 1(
2, 4- oxadi azol - 3- neth0ﬁ¥%chronqn

1,

3Rty rMszwrFéﬁfﬂd)arw eesoppoyds hprg &y é%re%@?% e Apferably
1, ¢nds RXRGh@RQ! - 3- yl)} nethoxy)chromen-4-one;

7-({5-[3 -fluoro-5-(trifluoronethyl)phenyl]

( 1[06223'19%@&h@%€8fer?ed -o¥dub} Rhﬁtobt@@iﬁply Qibstituted heteroaryl, particularly
r oxyphenyl ) chromen- 4- one;
Where R is"a five or six membered heteroaryl ring that includes oxygen and nitrogen

atoms, V is oxygen, W is methylene, preferably where R is 4-hydroxy and R is
hydrogen. Within this group, one preferred subgroup includes those compounds in
which R' is 1,3-oxazolyl, 1,3-thiazolyl, or (1,2,4-oxadiazol-3-yl), which are optionally
substituted by phenyl substituted by carboxyl, carboxamido, cyano, tetrazolyl, halo, or
lower alkyl substituted by halo, for example trifluoromethyl, particularly
monosubstituted compounds in which the substitution is at the 3-position and

disubstituted compounds in which the substitutions are at the 3,5-positions.

[0023] At present, the compounds for use in the invention include, but are not limited

to:

3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy|methyl}benzoic acid;
3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy|methyl}benzenecarbonitrile;

3-(4-hydroxyphenyl)-7-[(3-(5H-1,2,3,4-tetrazol-5-yl)phenyl)methoxy]chromen-
4-one;



7-({5-[4-fluoro-3-(trifluoronmethyl)phenyl]
(1, 2, 4- oxadi azol -3 -yl )} nethoxy)-3
W@ 200bpeoekyphenyl ) chr onen- 4- one; PCT/US2008/051862
7-({5-[2,5-bis(trifluoronethyl)phenyl]
(1, 2, 4- oxadi azol -3 -yl )} nethoxy)-3 -(4-
hydr oxyphenyl ) chr onen- 4- one; prop-2-enyl 3-(3- { [3
( 4- hy ar gzmeH%wphéfy@)x%{Hcﬁfsﬁﬁnﬁ Mb;@ﬁm&tﬂﬁt}!s%&&mlde

- oxadi azal - fy benzoat e; prop-2-eny
{ [ 3- (4 3h[>9%rr{‘<'>&<y&ﬂa}wl ana@%@&;nhe%ﬁ O?OW%‘%%}] ?net hyl } benz
oate: met hy]oxn)_methyl enzene-carbonitrile;
{[3-(4 3hp(3ir{wmwlfamﬁ)amwc@ﬁm okodHrémy-net hyl } benz
oate; net hylox ethyl benzamlde
{[3-(4- h droxypheny 7-yl oxy Anethyl } benz

oat e: Firogfyp}{enyl) 3 (trlﬂuoromethyl)phenyl Jmethoxy jchromen-4-one;
[3-(4- fxy(dtmm Wy1)- 74{{@ﬁ@mbk}amsn 7-yl oxy] et hyl } benzo
at e; ) met hthﬁH Mromath ylﬁp}{eﬁ}lfql methoxy}chromen 4-one; vl b

e(4 ydr?x%ﬁognyaz 4- oxochr (my§%]net yl } benzoat

ifluoromethyl)p eny met
4-{ [ 3- (4- hy BYGRPRRemCHoRe s8Ry omen- 7- yl oxy] met hyl } be
Nzoi ¢ a&ci4diydfbxyghehyd)-7-{[5-(2-methoxyphenyl)(1,2,4-oxadiazol-3-
- (4- hydroxyp BRdthox @amtkr@ﬁmn 7-yl oxy] rret hyl}

breHre]tZ ﬁg?y@ H’é’ﬂgﬂxyélfn ¥ fqg@]@i 2l-§xadlazo ))methoxy]chromen 4-
yI)]nethoxyP@hronen 4- one

3- ( 3- { [Balidhxgsiexyiphany 3)-¢Afluoromethyl)phenyl](1,2,4-oxadiazol-3-
oxochr onen- z)MhQK dnt4-dne?, 4- oxadi azol - 5-yl ) benzoi

c acid. 7-( ?)ﬂﬁli’heziﬁ§ 4‘{&]{1 or onequ%éqafyh]?{]g4 oxadiazol-3-

(1, 2, 4-30%H
hydr oxyphenyD} TR r%nf‘éln‘éone 3-(3 {[3
- (4- hy dr@zypgeyl s i ¥eadihaiphbny T Y, aw]ldmztohylyl)}methoxy) 3-
-1, 2, 4- oxadiagal rmg? )Qﬁ&ﬁ@ﬂ&%ﬁébonltrl|e 8 WO

tr?

2?29{18 9?‘@23 Ay Se}d?ﬁ)phenyl 1(1,2,4-oxadiazol-3-yl)} methoxy)-3-
- phenyl (1, 2 %ﬂ@g )dgoVP)fﬁ%?hoxy]chronen 4- one;

3- (4- hydr(exy, slbﬁ(mh)lorzméﬁl?r)lﬁ&nm(n fd-sraaiapm iy hebery)-3-(4-
1, 2, 4- oxadi ag@bxyphetsithronei-Bony,) chronen 4- one

gz(()|4 25/3%10%1%}1&(% éi%/g C@fd&ﬂ&ﬁhﬁ:ﬁl?bog&g en1¥1ell {7 yloxy methy 1 ,2,4-
_( 4- hydr oxy PrEHAFPY - 3DR4EeS: yor omet hyl ) - 7- ({5-[ 3 -

(trifl yesporehhpl ) pleirdlyphehyf-10%a0h@Eoh-7 319Ky hethyl } benzoate;
met hoxy) chr

7 ({5 PN GO G AP phaashohReRyPRpt iy methylibenzoate

(1, 2, 4-mxiad 3aZ D 4-By drydyphenyBtdh@oyhroden-7-yloxy Jmethyl} benzoate;
ethyl 4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]methyl}benzoate;
methylethyl 3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy ]methyl}benzoate;
4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy Jmethyl}benzoic acid;
4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxymethyl } benzamide;
3-(4-hydroxyphenyl)-7-{[5-(3-methoxyphenyl)(1,2,4-oxadiazol-3-

yl)]methoxy}chromen-4-one; 3-(3-{[3-(4-hydroxyphenyl)-4-
oxochromen-7-yloxy]methyl}-1,2,4-oxadiazol-5-yl)benzoic acid.

7-({5-[3,5-bis(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-(4-
hydroxyphenyl)chromen-4-one;

3-(3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy|methyl}-1,2,4-oxadiazol-5-
yl)benzenecarbonitrile;



(4- hydr oxyphenyl )-2-(trifluoronethyl)chronen-4-one;
3- (4- hydroxyphenyl ) -7-({5-[ 4- nmet hoxy-3-(trifluoronethy
wo 2bempbd (1, 2, 4 oxadi azol - 3-yl)} PCT/US2008/051862
nmet hoxy) - 2- (trifluoronethyl)chronen-4-one; 3
- (4- hydr oxyphenyl )-7- 1[5-(3
-(1H1, 2, 3,4-tetraazol -5-yl ) phenyl) (1, 2, 4-
oxadi azoly: @aﬂ@&m;1h¢4@&ﬁﬁﬁmep4 @mm 5 §1))Iﬁe’$hol(&}°ehmmen 4-
- (4- hydr oxyphenyl) oxochronen 7-yl oxy] met hyl }
-1, 2, 4- oxadlazol ) benzoi c aci
{42 (mBt ygmxmﬁwl %153] W@I}lethﬂ&b%ﬁkb%wz?dwzolﬁ-
onxy)nethyW Dbastbeiy &EW@'
{4-[( m?at <G s 1) am{ﬁpﬂ &ﬁ'&ﬂbﬂ{e}l (1,2,4-oxadiazol-5-
-7-({5- [ S/f)rgth' L)-pheny 2 , 4-
oxadi azol )chronen 4- one 7- { [5- (3
_fluoro pﬂelwgwmhewur%&ﬁwpm thyd-7-(P)Fret hoxy) _(4-
hydr oxyphenWIﬂE‘PfP’élﬁ%‘ﬁ cayi1.23- Qxadlazol 3 yl)}methoxy)chromen 4-
{4-[(nethy|§@?fonyl)an1no]phenyl}
- 7-({2- 7[ 58 brotso )%ﬁﬁ‘[?otr&ﬂétﬂ 1k{, Q—43)xad1azol 3 gl)[}methoxy) -3-
t hi azol - y (d-hy Qéh)_(/))ﬁéh{t etﬁ’ﬁfchroﬁ &

-fl uoro-5- (trlfluoroneth %
(1,2, 4- o(){légfidg)z&phegyl |7 i‘/ﬂémﬁ% 3-(trifluoromethyl)phenyl](1,2,4-

4- xochr oneﬁx@l%lplr%éﬂ %@ak B hifupsomethyghrpgppn-4-one;
4- [ 7- ({Aaomid pranfis ((4-{Fvor oartdyddabenyinbny1)1,2,4-

( 1 t hi azo'oxa'illa\éb])j yl)]methox chromen-4-one;
net ﬁgﬁ4 oxochr onen yl ] benzoat e;

7-({3
-[5-fl O{_[@;(ét hyqr@)}ygbqnd}}élrwl}rﬁﬁléwmloxygrflethyl} 1,2,4-oxadiazol-5-
(1, 2, 4- oxadyRbVrEeiS 26y 1 et hoxy) - 3- (4-
hydr oxyp ﬁ?&i( YRRy RRp h%h}h?’ o%ocl{ram&{ 2-[3
fluoro &h& ey g&h@ﬁb}@heny 1 (1,2 oxadlazol 3
y oxochro yﬁg enzo

( nrétff‘y (@E%Y]éﬂ&)’a%ﬁ“ﬁﬁlpbﬁ“é’h}y 3=[7=( r{fhlomq#wlmbef{ykﬂ(l 2,4-
f | uor onekHiA ymgthgxy) @rqnvﬁnaf'z@}e 5-yl )}
hoxy). ghI B HoANRNB1 2, Bk 01-3-y 12] Jmethoxy}-3(

/- ({4 ”Eh?d/rbx hE Xeﬁ&m&u%@ﬂet yI)phenyI](l 3-thia
romen

r

t

- [

(211 Srdbpsbr byt rh

(2H 3 Wﬁ%{ﬂé ltopy harpinglpBenyb- A §2-[7- <r{f510[03neﬁhm)@hw§(1 3-
rifl uor omBtigl ;‘pf Remsthtyichpomendcans. azol - 3-yl )}

|t hoxm)[g é@[@ﬂu&o -50@euoforkdiB fpBenyl El ,2,4-oxadiazol-3- yl)}met%oxy)
|

uor o- , 4- oxadi azol

hrdxt)ém&ﬁaﬂﬁ&nwnwﬁ@ﬂw itrilel
W&W&ﬁé}l P@f‘rfiﬂ%ﬁ)}’l)% Bnitrefiuoremetipd whenyl](1,3-thiazol-5-

methoxy)-4-oxochromen-3-yl]benzoate;
7-({3-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-yl1) } ethoxy)-3-(4-
hydroxyphenyl)chromen-4-one;
ethyl 3-[7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)} methoxy)-4-oxochromen-3-yl]benzoate;
3-{4-[(methylsulfonyl)amino]phenyl}-7-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)} methoxy)chromen-4-one;
methyl 4-[7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
yl)} methoxy)-4-oxochromen-3-yl]benzoate;
3-(2H,3H-benzo[e]1,4-dioxan-6-y1)-7-({5-[3-fluoro-5-
(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)chromen-4-
one;
7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
(6-methoxy(3-pyridyl))chromen-4-one;



9 WO 2009/ 094028 PCT/ US2008/ 051862
3-(4- hydroxyphenyl)-7-({4-nmethyl -2-[4-(trifl uoronethyl

WO pieetg40pg 1, 3 -t hi azol -5- yl)} net hoxy) chr omenP@F/U808/051862
7-({5-[3 -fluoro-5-(trifluoronethyl)phenyl]
(1,2, 4-oxadi azol -3 -yl)} methoxy)-3 - (4- {
[ (4- met hyl phenyl ) sul f onyl ] am no} phenyl ) chr onen- 4- one;
3-(4- {5- (4-hydroxyphenyl)-7-({4-methyl-2-[4- (trlﬂuoromethyl)phenyl (1 3 -thiazol-5-
[ (4- et hyl phgnyda Jh?d’iﬁ(énléﬁﬂﬁé"o} enyl ) 7-({4-methyl -2
-[4- (trifluaromnethyl)phen (1,3-thiazol -5-y ))}
met hoxﬂ)@ﬁ 1 EAOA:- Q%féuoro %gﬂiﬂh cny!l (1 2 4- 0xad1azol 3 yl) methoxy)-3-
{[3-(6-net hé‘kﬂ%nﬁg}wlphwwulﬁ%%%lﬁp}nlpéwmhs?p@w}%t hyl
} benzoat@; | {h(4ﬂfﬁ$tﬂylbhen Dsulfonyl]amino} phenyl)-7-({4-methyl-2-
3- ({34 hygingnamehOubkphen sl LA A TR oo loR A
met hyl ) benzoat e
TE1 ot S0 B 4 H e OB AP R pClramsn it beponc
| MR % hydroxymethyl)phenyl]-4-oxoch
[Z )(%wdr é%gé%& o %@ﬁmoit&}{ﬁ%porer%yn] 4000ncer0rm1l 7[ 7-({5-3
-fluoro-5-(fri uorometh % ]]
1 2.4 70()@[5&13 -Aneyo- 5\3(_‘[1%1 %rorﬁ@ HW%YI (1,2,4-oxadiazol-3-yl)} methoxy)-3-
4- oxochr one H-8wgioxpastagirhenyd jchiomendeaer 3
- £ 1 uor arF=(($13-hhstersapmtdayd mdaepyény1](112, 2-odadxa s 38 PhetBoxy)-
-yl)} net ho&)&(oc:‘hromen 3 1 benzo1c ac1d
(4-nmorphaolin-4-y ronen-
7- ({5- nfetiAy - ﬂzoqozéo Qﬂtlﬁlw@%%}%?w}q %ﬁéﬁ%l}zol 3-yD)}methoxy)-3-
(1, 3- t hi azol+Bophpin-feinheigf)ches
mor p hol7.15 4y RERY e biogideRt) &9@(1 3 tﬁ d134-y1)} methoxy)-3-(4-
(E ! Iuorodar lﬁhﬁhr ﬁ%&mﬁJeﬁhe&w b] PR
oxadi azo
4- [ (melthyi %élrl?ra (Y hiarerpgt (bR orradianpl-gyd;methoxy)-3-
{2 fl[ uor o- Z &g! @%ﬂ%@%ﬁ%@%@%ith%ernoﬁ@%y| ) phenyl ]
(1, 2, 4-0pmanlb-87 @l £33 5=flioko-3- (M BNy AP IR PIGN AUNBRI Bizol-3-
-yl] benzene? rRanbLulRoctebhd-3 916 %zenecarbomtrlle
§/|40£(§/ 5@{ g{élEE%@ Xll xyrg?lrblgr? %‘luf xy¥phenyl} 400))(<gc rorn?errrle{l -
[ 5-(4-fluor éﬂ?ﬁéﬁ?ﬁtz)t%l 2, 4- oxadi azol -3 -yl )] net hoxy} -
- (4- hwd{ [9X4-PEIYheh G DR Bx AlTa@HIES-y1) [Be thoxy } -3-(4-
(£72(25 5- h&&@g@m&ndkmbméﬁuqm@net yl') phenyl ]

oxocﬁfﬁfﬁg' azﬁwwﬁ?ﬁ?ﬁw&%&y&%ﬁw )(lg2,4-0xadiazol-3-yl)methoxy)-
(3 acet yl pAeRgFyomen-{-glibenzenceasbutsles ¢ i £ 1 uor onet hyl ) p
henyl ] 3(&,aet¢pBXB BZGL[5-fBoroyd-{thifluoromethyl)phenyl](1,2,4-oxadiazol-
met hoxy) chr QWméﬂl@ﬂﬁchramél{ B one;

5-flu trif romet hyl
( EL 2. 4- O&é(ﬁ gl%%qo %Jtrl%cbr? ﬁ&l };% Vﬁgg% 4-oxadiazol-3-yl)} methoxy)-3-

{4-[(methylsulfonyl)amino|phenyl } chromen-4-one;

4-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]benzamide;

3-[2,4-bis(tert-butoxy)pyrimidin-5-y1]-7-({5-[5-fluoro-3-
(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)chromen-4-
one;

5-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]-1,3-dihydropyrimidine-2,4-dione;

7-({2-[5-fluoro-3-(trifluoromethyl)phenyl]-(1,3-oxazol-4-yl)} methoxy)-3-(4-
hydroxyphenyl)chromen-4-one;

10



{4-[ (et hyl sul fonyl )am no] phenyl} chronen-4-one;
4-17-({5- [5 -fluoro-3 -(trifluoronethyl)phenyl]

W@ 2009/040eadi azol - 3-yl )} nmethoxy)- 4-oxochr omePEBUS2008/051862
-yl ] benzam de; 3
-[2,4-bis(tert-butoxy)pyrimdin-5-yl]-7-({5- [5

-fluoro-3 -

(trifl tsqm%aid&ylmeaﬂgmx e%ﬁitﬁﬂlém&mﬁym@ﬁ yifet, yJo);&zol 4-
met hoxy) chrg H?ﬁm(m quoro
(trlfluorone

QF en I'] 4- oxadi azol - L
met hOX)7)' [5-fluoro- r1ﬂu0r0methyl)phenyl (1,3-oxazol-4- yl)}met 0xy)-3-(4-

4- oxochr oneAY&oxsphenyDSbi@MRY-dro®pyr i mi di ne- 2, 4- di one;

7-({2- 3- (4- gdroxyphenyl) -7-{[2-(3.,4,5- trlﬂuorophenyl)(l 3-oxazol-4-

[5 fl uoro- gfhﬁﬁ ngmggg&pyb&p enyl ]-(1, 3-oxazol -4-yl)
nethox&éé (4- droxgghenyl)chronen 4-one; 10 WO

2009/ 094 ggl '862?01 4-yl)|methoxy}-3-(4-

3- (4- hydr oxWH guypchromen-4-qney j f | uor omet hyl ) phenyl ] (
1, 3- " 2- [5
_fIugﬁgng(i4ﬁﬁiﬁﬁgﬁggggﬁif§%ﬁgﬁgf gxgiol-a-yl)}

nmet hoxy 2 ronen e; 3

- (4- hyg) ;’( %%I@W p enyl_)(l 3 oxazol yl)] methoxy} 3- (4
1[ 2- (3, 4, 5- Y‘i‘rf”f}{li’ POPRERYEY-(tONS- oxazol - 4- yl)] rret hoxy}
chronen- ﬁ?@ﬂ@hlo%phény[)@l {-Sxa2oldd-fh mRkRRPERYA) (1,

- oxazol - hrosed-4-one;
hydroxyphen% %fhf%%éﬁk4 one;
Pu

[2-(3, il %M%YP](@YQ 4 Wﬁ@@me&7wlgw}}%§t%ﬂ%¢}mome
-3- (4 ydriguyRhsid1) Gfll{ﬁfﬁﬁnﬂudﬂélﬁethyl er{yl]hl ,2,4- oxadlazol 5-

[2-(4-fluorgp au& cllro%nmmca@eol oxy} -3-(4-
hydroxyphenyl onen

2- (4- cnidvd é 1 (§1ﬂ“859§?813’1)47 p ﬁﬁé@ﬁ%@ thyhpheayl]-
Lydgoxyphen é 1ﬁygﬁ@e ’ﬁ@ﬂﬁg )f ¥ Q
{[3-(4 3hMQif(M}’d}Bﬁﬁ)MEﬂyi)44 QMEﬁhﬁﬁﬁ’%rlgxy}]ﬂn@tﬁyﬂ}%%ﬁébérb@ﬂZﬂe;
oa e,

4- hydrd¥ P73 B (ayoremethyphema kg2 bfeny |
1, g 4- g;adlggﬁet XY§W?§iﬁéﬂﬁ6$§)chronen 4- ozéyb ey

- (4- hy dr. gRY@IRBEthe (3 Fyirfdy URERERY DY - (i BudrSmdehy1i 5
uor onmet hyl) ﬁ@d’}&'j ﬂlethoxy}phen I)chromen-4-one;

1 2,4-0 dlazol 0. romen-4-one; 3
( (4- oy 5&}%‘ &@M@ﬁ?‘z)}@ - agiagdsT et hy | ) {
benzenecarb%H (Véc‘omml -one;
3-(4-hydroxyphenyl)-7-[(5-(2-pyridyl)(1,2,4-oxadiazol-3-
yl))methoxy]chromen-4-one;

methyl 2-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]methyl}-1,3-oxazole-
S-carboxylate;

7-{[5-(4-fluorophenyl)(1,2,4-oxadiazol-3-yl) Jmethoxy }-3- {4-
[(methylsulfonyl)amino]-phenyl} chromen-4-one;

2-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]methyl}-1,3-oxazole-5-
carboxylic acid;

methyl 3-({3-[4-((1Z)-1-amino-2-methoxy-2-azavinyl)phenyl]-4-oxochromen-
7-yloxy }methyl)benzoate;

7-{2-[4-(4-chlorophenyl)pyrazolyl]ethoxy }-3-(4-hydroxyphenyl)chromen-4-
one;

3-(4-hydroxyphenyl)-7-[(6-pyrazolyl(3-pyridyl))methoxy]chromen-4-one;

7-[(2R)-2-hydroxy-3-({[3-(trifluoromethyl)phenyl]methyl} amino)propoxy]-3-
(4-hydroxyphenyl)chromen-4-one;
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3- (4- hydroxyphenyl )-7-({5-[3-(trifluoronethyl)phenyl]i
soxazol - 3- yl} nethoxy)chronen-4-one; 7- {
WO 2600094028 uor onet hyl ) (3 -pyridyl)] met hoxy} - 3-¥dF/U§2008/051862
[6-(trifluoronmethyl)(3 -
pyri dyl )] met hoxy} phenyl ) chr onen- 4- one;
3-(4- hydroxyphenyl )-7-[ (5-(3-pyridyl) (1, 2, 4- oxadi azol -
3- yI) rtiexx] saeen 4s-one;
3 (4- hydr oXyghgany fh;ni éylﬁrgetw;dn%)h{eamgy éfhr@?ﬁ@ﬂikl%@

- yI))nethox chronen-4

(4 hydr >§1 %»{5 I%O&paﬁw})&?%wl mgmpb%mePQOXY> 3-(4-
-1, 3- oxazol &vdistypaeybighiomers4-ope; {

[5 (4-flgo L6 AopRerf 1) O A nAE S -2 -3z rd h

a L e T3 e e

( 4{ hg/&’r@%vﬂf?émejlyuﬂ X BRHY BHRPXY OBy Fridchy | }
, 3- 0XaZ el ®ARoropnbIN Y3, 4-6x A6 2-PEkddtoxy ! -3-(4-

3 ( {3-[4- ( ( ii?drbxyphenyl)chromen 4-one;
1- am no- | ) phe 4- oxochr onmen-

7-yl OX);’}’(4FF§(@WV13}](?§Y1128 6ﬁ[?«é(trl uo)rgmethyl)ghenyl Jethoxy}chromen-4-one;

{2-14- (ﬂ(ﬂ%ﬂﬁ)&?{ﬂfé 7Y P31 agetydrdm@hyIphyy 11 B3,4-oxadiazol-2-
(4 hydr oxy phefis QSRI=Aonc@ne;

h a
(4- hydr oxy (6 ridyl)) met hox
T ohr o e pHendly (24 Dbyl G Saeros i ighy o ¥ dhe
-(trif qusqnenatsythhp&eﬂwh}/mﬁtehyl i$0xaral 301 phapy YR =(3-
(4- hydr oxy pReatypay0RBménange; 11 WO 2009/ 094028

(et #’Fé"@w”j% e %e Egg/ﬁglfxg&tﬁ%henﬁ ool 2.

an1no)netho% © 7-((2R)-3-1[(3,5

- di f1 uge ppheoml )k aempyhhinaFhag)} 7?(2%61&}0@4}%@@@% 3
(4- hydr ox hﬁjﬁyd hfoaie ik dreone; 7- {

[ ( 152( oér [g4 r%%}?) xﬁnyqil ) e%ﬁ%?pﬂlﬁé] Yl;;g%} s Hnﬂu%ﬂlgethyl)phenyl

3 (4- hydrox? 9%y - 7- (3 phenyl propoxy) chr onen- 4- one;
7- { [ 5=([8-(2-chlorophenyl)(1,3,4-thiadiazol-2-yl)Jmethoxy }-3-(4-
fIuorophenuy&béﬁﬁmﬂiﬁM@ﬂkﬂZQhe2 yl')] met hoxy} -3 -(4

hydr OX)ap[q ?X In‘?et y Sﬁ?trlﬁuoromethyl)phenyl ](1,3-thiazol-5-yl) } methoxy)-4-
oxochromen-3-yl]benzenecarbonitrile;

3-{4-[(methylsulfonyl)amino]phenyl}-7-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)} methoxy)chromen-4-one;
3-(6-methoxy(3-pyridyl))-7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-
thiazol-5-yl)} methoxy)chromen-4-one;
4-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,3,4-oxadiazol-2-yl)} methoxy)-
4-oxochromen-3-yl]benzenecarbonitrile;
4-[4-0x0-7-({3-[3-(trifluoromethyl)phenyl]isoxazol-5-yl}methoxy)chromen-3-
yl]benzenecarbonitrile;
7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
{4-[(methylsulfonyl)amino]phenyl} chromen-4-one;
7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
[4-(methylsulfonyl)phenyl]chromen-4-one;
4-[7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]benzamide;

3-(3-acetylphenyl)-7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-
3-yl)} methoxy)chromen-4-one;
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3 -(4-hydroxyphenyl)-7- { [3-(trifluoronethyl)phenyl]
et hoxy} chronen-4-one;

wW@2qodoiwpes oxyphenyl ) - 7- ({5-[ 3-(tri fl uoronet hyl pEHEsn0§/§51862
1, 3, 4- oxadi azol - 2- yl)} methoxy)chronen-4-one;
3- (4- hydr oxyphenyl)-7-[ (2-phenyl (1, 3-oxazol -5-yl))nmeth
oxy] chr onen- 4- one;
7~ ({5 [736{57Rinsbrors-fuli A BN phRITR 1Y 41 dx BAXRF Oy Bm¥thdxy )-3-
et hoxy) - 3 A-Aydr ﬁ&f&lf)é&i}sﬁy 1&g, 0men- 4- one

3-(4- hydrox phenyl trlfluoronethY ? henyl ]i
soxazol’- Korﬁét— m@ﬁq‘[ 4-ogadiazol-3-yl)} methoxy)-3-
{4- (et hyI é—‘u GeRpraze ﬁBT}Eﬁ@?fyf‘Pm? [ (2- phenyl (1, 3

- 0XazO0letfid 3Y4) I3 tfh@iﬁéi 6B A th nyl](1,2,4-oxadiazol-5-
2-[ 3- <f*ﬁ’@dpg§& opbio r&fféﬂcﬁfl%yéﬁ%fbng oo SN (e

fluoronethy acet

(502 : py%(gz Gty el | hdiiroks) -
-(4- hydroxygﬁé hRErt-auhne;

4-17- ({ﬂ{amgtﬂﬁ&s{opﬂel{yﬁ) y8 I»Ide{hué;qraoﬁa{y*aydx}gfeewéh}o&ehzﬁone
-t hi azol

-yl ] beﬁz@ﬁé{ glpgranj Qtlilii]qOégm@hyl)Phenyl 1(1,2,4-oxadiazol-3-yl) }ethoxy)-3-(4-
[ (et hyl sul PEHOPPASRYNSIEMERFIONeL 7- ({ 4- met hyl - 2- [ 4-
(trifl U70(r{Qmamh&!ﬂo)ﬁ@ﬁm)dr&métﬂylfphéﬂw]@z@h -0RadthZo}-3-y1)} methoxy)-3-

met hoxy) Chr ﬁ)henyl)sulfonyl amlno}phen )chromen-4-one;
3-(6-neth 21 (trlfluorom

et hyI ) ﬂhﬂﬁ;ﬁ lfroghene/ﬁ( a??z‘blox%h Py %yl)?/methoxy} -3+
nethoxy)chrB H“@hﬁﬁ@cm@HFW4(P5.[5 f1 uoro-3

-(trif Iwgsth&% NepbBn Y3, 4-ofaliadold- PXamtiRZ -3 24 yl ) }
nmet hoxy) - 9& gﬁ@@mgnwhhbﬁgzenecarbonltr|
4-[ 4- oxo0-

S(trif |3u%rlwﬁwmheymér( §PY SRR eRISUemIteRoxy) chr omen

-3- vyl ]3b{ang(ﬁiem91§mm!91)£rﬁmb]@henzd}( ﬂéiz[ [@-(trifluorometh: Iphenyl] (1 3-
- f1 uor o- 5- ( tHidl-5.91)OREh bRy 1, 2, 4- oxadi azo

V) e A goxoch Anﬁe%'m (LY %Eonsm%phenyl

chrone@
-fl uor o- 5- (??q??%%ronethyl)phenyl] (1, 2, 4- oxadi azol -3

-yl)  mat@amgoxdphenyl)-7- {2-oxo-2-[2-(trifluoromethyl)phenyl] ethoxy}chromen—
[ 4- (nethylsukﬁ@nyl)phenyl]chronen 4-one; 4-[7-({5-[3

-fl uoro- tr| ro
(Ll 150 I et B i romenbr 2
-yl ] benzani §& diagol-3- y met oxy) romen-4-one;
- ( 3- acetwliglarRyphenyd-0{ B phdryldiuay Rhonifehuideyor omet hyl ) p
henyl | );)_@h(% o oxa%wé?ll oxochrglmgn 7-yloxy Jethanenitrile;

met hox
-[2-(4-chlorophenoxy)ethoxy]-3-(4-hydroxyphenyl)chromen-4-one;

5-{4-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)} methoxy)-4-oxochromen-3-yl]phenyl}-1,3,5,6-
tetrahydropyrimidine-2,4-dione;

N-[(1R)-1-(4-fluorophenyl)ethyl]-2-[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxyJacetamide;

3-(4-hydroxyphenyl)-7-(2-pyridylmethoxy)chromen-4-one;

2-fluoro-5-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)}methoxy)-4-oxochromen-3-yl]benzenecarbonitrile;

7-(2-pyridylmethoxy)-3-[4-(2-pyridylmethoxy )phenyl]chromen-4-one;

3-(4-hydroxyphenyl)-7-[(5-(4-pyridyl)(1,2,4-oxadiazol-3-yl))ethoxy]chromen-
4-one;
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12 WO 2009/ 094028 PCT/ US2008/ 051862 7-({5-[3
-fluoro-5-(trifluoronethyl)phenyl]

W@ 2908/08402% adi azol - 2-yl )} nethoxy)-3 PCT/US2008/051862
(4- hydr oxyphenyl ) chr onen- 4-one; 7-({5-[3
-fluoro-5-(trifluoronethyl)phenyl] (1,2, 4-oxadiazol -3

-yl) nmethoxy)-3 - (5-hydropyrazol -4-yl)chronen-4-one;
ethyl 3 «ln gaﬁo&,?»ﬁmehﬁ) it y@t@nay1§§1 D4 &M@famtﬁ)ﬁbﬁl&m&ﬁf&ﬂlen—
(1, 2, 4- oxa et hoxy - oxochr onen-

I benzoate
3y(]4 h)ﬁdﬁ“&%’ﬂ%éﬂlﬁwlﬁ [(r@-maidy (L i2¢4- s BAd t3nxlD B renshremen-
1, 3-t hi azol #®0¢1 )} et hoxy) chr onen- 4- one;
7-[2- (3 @4t@af&m@ny1% Y@ aRaetbanG p@rﬁdﬁ}ﬂﬁfe%yﬂfaﬁﬂaﬁleh 4
chr onmen- 4- oggs

-fluoro-5-(trifluoronethyl)phenyl] 4- oxadi azol -3

)} e Hoxgrhlgrophenyhip s Ry r Iﬁlew rexypftenyl)chromen-

{5-[3 -fPFWdf0-5- (trifluoronethyl)phenyl]

, 2, 4-0%84% 3ziQhtoBoph¥hylis BN XY hrethoxy {-44-{

neth§?gh§ﬁykﬁﬁgi%§%§ﬁk@qkmg}phenyY)chronen 4- one;

2-

5- % chilerGprerphynyhisexagolndoldmethory. 2-4hypipsyphsrybichromen-
" (4- hydrox¢phenyl ) chr onen- 4- one;  7- {
[ 5- (4- m)omﬁﬁaiy)i & ﬁ(tﬁﬂ@é‘r@ﬁﬁbtﬁ?%heﬁyl}’thétﬂlﬂ%nﬂ%%}op0;%/

I
7- (
(

[ 4-
L
[

-(4 hydr oxy@hﬁ}w ;)yfoﬂ o2 ARhe;

- (4- hydr oxyphenyl ) rldylnethoxy)chronen 4- one;

3 -14- perivd Vl%hﬂl!rléfﬁ Py ﬁ%‘l %}Hhen yl}

-7-({2- 4- ({‘[f @re@pt@ 1}@9}/1 rﬁeﬁ i,a[n}l{lq_)et:];oxy Jchromen-4-one;
t hi azolx z ﬁﬁ%}e@pﬁ&fy@ﬁﬁﬂwﬂarﬁﬁh@ -2-hydroxypropoxy)-3-(4-
L3 (4 e 2 e R
fluoroneth I hen I - acetanIde 3

- (4- hyd® oxyphenyl)-4-oxochromen-7-yloxy]methyl}-1,3-oxazole-

12- oxo- 2- [24f?ﬂp¥ﬁﬂ6wonethyl)phenyl] et hoxy} chronen-

4- one; 23¢16 Ui deagAbmyPra bl ockrotdeR=7-ylox methyl} 1,3-oxazole-4-
[5-T1 or o- Sckbesicuanoret hy!) phenyl | 1(1,2

oxadi azol - %_ chronen 4-one
SO A & SRR gmronhee@ SNERY Ty PheOH-osoggmen-T-
2- [ 3- ( 4- hy dY Xy BedHY 4- oxochr omen- 7-yl oxy] et haneni tr
ile;  7r{[B«{4uskpRh %M&Mﬁ&&@iy%me%oxy} 3-(4-

4- hyd
g y(;gxyg fPﬁir%ggﬁmﬁﬂm%?ﬁﬂgroneth¥l)phenxl]

(1, o&[g&ﬂ -Syenophenyl)(1, 2 4-oxadiazol-3-yl)methoxy}-3-{
[(methylsulfonyl)amino]-phenyl} chromen-4-one;

7-{3-[4-(4-chlorophenyl)pyrazolyl]propoxy}-3-(4-hydroxyphenyl)chromen-4-
one;

3-(4-hydroxyphenyl)-7-(3-phenylpropoxy)chromen-4-one;
3-(4-hydroxyphenyl)-7-[(6-pyrazolyl(3-pyridyl))methoxy]chromen-4-one;
7-((2R)-2-hydroxy-3-phenylpropoxy)-3-(4-hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-[(5-(3-pyridyl)(1,3,4-oxadiazol-2-
yl))methoxy]chromen-4-one;
3-[(2-hydroxy-3-{4-[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-
yloxy)methyl]benzoic acid;
7-{[5-(4-fluorophenyl)(1,3,4-oxadiazol-2-yl)]ethoxy}-3-(4-
hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-[(5-(3-pyridyl)(1,3,4-oxadiazol-2-yl))ethoxy]chromen-
4-one;
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yl )} met hoxy) - 4- oxochr onen- 3- yl]phenyl} -1, 3,5, 6-
tetrahydropyrimdine-2,4-dione; N [(1
WORR009/094028 | uor ophenyl ) et hyl | - 2-[ 3- (4- hydr oxy pheeilyU$2048/651862
xochronen-7- yl oxy] acetam de; 3
- (4- hydr oxyphenyl ) - 7- (2- pyri dyl met hoxy) chr onen- 4- one;
2-fluoro-5-[7-({5 -[5 -fluoro-3
- (tri f huaugarkhylchphems i-dtiadnd 2oxaduazals-3 - yl)}
RYRehr

met hoxy) - 4- en L&Qenzenecarbonltrlle

7-(2-pyridyl met rid Inethox henyl ] chr
om(en gyoﬁffehyydrogypl(eagi]cié ngﬁlé)ﬁ%ﬁ oxagl _zYle%etth/y chromen-

-(4- pyrldylfﬁmei 4- oxadi azol -3 yI))ethoxy]chronEn-
4-one; 313 M@ 9@%419 4Q 4'—%}?1@4%29966)@5&%%—yl%ethoxy]chromen—

-(4- hydroxypnﬁg )
-pyrldyI)E oxad|azol 3 yI)) t hoxy] chr one

4- one: (31 3(@ WWR%h%ﬁWWQWQmF{ %yloxy methyl}(1,3- oxazol 4-y1))-N-
- (2- pyri dyl yetykabogsideazol - 3 -yl )) et hoxy] chr onen-
4- one; 43§ [3{(4h Qiﬁﬂﬁh’@l‘)ﬂl}ﬁ&ch%‘meﬁ[ﬁyl&iyﬁ?Eth&’l@fmtlma&ﬁlen—

-pyridyl)] methexy} chronen-4
[ 5-(4- chlorophenyl)lsoxazo

314 s sy oSt .

[ 5- (3, 4- di cHmsthybiH ww%mg@%akwl}shryn?ﬁét%xy} - 3- (4-
hydr oxypl1enyah&ldpRIRNE1%,20L:diazdl=2-1)methoxy }-3-(4-

[5- (2 ﬁhEOYQ d‘rﬁﬂbfféﬁfy%@m&@h-ﬂggey fn&ehgxsy/i

-7 i(2R)¥ T enxggrgxyi)geggg-4 ox-ochromen 7-yloxy]ethyl} pyrazole-4-
-(1[ 3- (trlfpﬂ%9%’ ?hyl)phenyl]nethyl}

ani no) pr op@X¥lchBroph qyefa&mgi]&my} ShuaRBRAXHpHRAA)chrodnen-4-
-(4- hydroxy nyI) 7

(trlfluoronethyl phenyl]net y
am no) SRS AN/ 420fd3- (2R) - 3- 1@{(3 5

-di fl uor ophé‘ﬁW?rﬁ%‘?ﬁquheammm@WW@k BPEHE:P5- 3
-( j hh()j{%d(ﬂ%&iﬂﬁ?ﬁﬁéh}ELW W@Ebyﬁd?l‘)ﬁ@oxaﬁ(ﬁ%h})'liméhox& dh@men-4-one;
( 3- g)g;(g{’é%fgﬂe@)’ —Ci)agrb%ox(?rgqt{@gﬁenyl (}/2 4-0x dlazol %—y} )}ethoxy)-3-(4-

hydroxyphenyl)chromen-4-one;
7-[2-(4-fluorophenyl)ethoxy]-3-(4-hydroxyphenyl)chromen-4-one;
7-((1R)-1-{3-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-
yl)}ethoxy)-3-(4-hydroxyphenyl)chromen-4-one;
7-((1S)-1-{3-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-
yl)}ethoxy)-3-(4-hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-{2-[3-(trifluoromethyl)pyrazolyl]ethoxy } chromen-4-
one;
7-(1-{3-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-yl)}-
isopropoxy)-3-(4-hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-[(3-(1H-1,2,3,4-tetraazol-5-
yl)phenyl)methoxy]chromen-4-one;
prop-2-enyl 3-{[3-(4-aminophenyl)-4-oxochromen-7-yloxy]methyl}benzoate
3-(4-aminophenyl)-7-({5-[3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)} methoxy)chromen-4-one;
methyl 3-{[3-(4-aminophenyl)-4-oxochromen-7-yloxy]methyl} benzoate;

7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
(4-aminophenyl)chromen-4-one;)
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2- { [3
- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }

WO 20030p28 0l e- 4- carboxylic acid; N[(1 PCT/US2008/051862
S)-1-(4-fluorophenyl)ethyl]-2-[3-(4-hydroxyphenyl)-4-o0
xochronen-7- yl oxy] acetam de; 7- {

[5-(4-fluorophenyl) (1, 2, 4-oxadi azol -3 -yl )] net hoxy} -3

- (4- h)Bd{ 9)(¥Qﬁ%¥ﬁ&1?lzf406§%8hr6ﬁl&ﬂ¢ ylox?%m&thyl benzenecarbonitrile;
[5 (4-f1 uor ophen 2, 4- oxadi azol nmet hoxy} -3

{4 [(wﬂ@ﬁ%@moplbeﬁ‘yl))4a9ﬁ0ﬁla]>mﬁﬁ%ﬁ§ﬂx}/ I%fﬁl?ya ﬁzazmléﬁae 7-
{3 [ 4- (Ao ﬂbﬁ’ﬁQF{tBeW[(hﬁﬁl&@ﬁl@érﬁ(rl)llrﬁfn@ﬁfh&ﬂ/}}l} 4-oxochromen-7-
-3-(4-hydro Mﬁgﬁﬁ y Z@ﬂ@ﬂ 4- Ione ) )
3-(4-hydro hen en ropoxy) chr one;
PRI ﬁfﬁe@i(wahyfwl@o%w%w& PO b RO st hoky
]chrorren 4- ywgy)methyl]benzoat
7- ( ( 2Ry=@5y4i66v6Y3- Gribvesuid Ry Imen ) t, 34 {kadlyA-0XY)PRehyLy)-3-

chromen- 4- ongy (methylsulfonyl)ammo phenyl}chromen 4-one;
4- oxadi azol

3-(4-hyd d [)(1
2- (yl y3nli%o ﬁ%ﬁ? 5%{ R >§maw Hony (yoz%%yﬂ?ﬁwwxy)methyl
{4- [(nethyl§ﬂVF%ﬁ?l?%ﬁ1%o]phenyl} - 4- oxochr onmen- 7-

yl oxy) metByd hRenaiteny@mhifophénylf-4-oxoch -7-
[5-(4- flﬂo?(gwﬁ%gt }l{iﬁiﬁﬁl&xrgd)l[ Lot T et hoxyd

-3-(4- ) )

3- (51 hy"d%/ g%‘? H’@fp}{‘ 37%[{ sxchr-oag?fl.@g}%y@@?témbe&%%}a A490l -
2-yl)) e3tda0{>g3/I&W@m@herﬁi)w&ocmmwwm&ﬂrﬁaﬂmﬁ,2,4-oxadiazol-5-
PCT/ US2008/ 513631§acaad (4- hydr oxyphenyl )-7- T(3 -(3

it 'nStrﬁ%é»& bt HRREG R e asoittyneny ) -7-

oxy ymethyl)benzoate;
py ri d)B' M(@d&xﬂpmwﬁa{z qh -(2niélh)0)cﬂihﬁﬁvi)phfémzﬁﬂq&ho;4r} Etit6men-
- (4- hydr oxmseny [(5
4( gn gy r% gzv é]ﬂuorophgn)§/ gfpgrzagllnyl ethgg(yg )3e(£1 rl‘l?/él%l( o E:r?y cﬂromen 4-
- (4- hydroxygﬁ%nyl) 4- oxochronen-7-yl oxy] methyl} (1,3
- 0Xaz ol3-@-hydjokyPeniBl hypiarbiaxrodechrémdf-3-one;
: (4-hy %%ﬁﬁ n gpﬂéﬂ%l)(ﬂ {819 %ﬁb El}cl)c{po'axypzeﬁ\gfll Oi( X)lonﬁrtomén 7-yloxy]Jethyl}-
plperazmyl)carboxamlde
7-[2-(4-{[(3-fluorophenyl)amino]thioxomethyl} piperazinyl)ethoxy]-3-(4-
hydroxyphenyl)chromen-4-one;
N-(2,4-difluorophenyl)(4-{2-[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxy]ethyl} piperazinyl)carboxamide;
7-(2-{2-[3-fluoro-5-(trifluoromethyl)phenyl](1,3-oxazol-5-yl) }ethoxy)-3-(4-
hydroxyphenyl)chromen-4-one;
7-(3-{2-[3-fluoro-5-(trifluoromethyl)phenyl](1,3-oxazol-4-yl)} propoxy)-3-(4-
hydroxyphenyl)chromen-4-one;
7-[2-(4-fluorophenyl)-2-oxoethoxy]-3-(4-hydroxyphenyl)chromen-4-one;
7-[2-(3-fluorophenyl)-2-oxoethoxy]-3-(4-hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-{2-ox0-2-[2-(trifluoromethyl)phenyl]ethoxy} chromen-
4-one;
3-(4-hydroxyphenyl)-7-{2-ox0-2-[2-(trifluoromethyl)phenyl]ethoxy} chromen-
4-one;

-[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]-N-[3-(trifluoromethyl)phenyl]-
acetamide;
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2-one; 7- {
[5-(4-fluorophenyl) (1, 3, 4-oxadi azol - 2-yl )] net hoxy} -3

W0 2qog/094ogsret hyl sul f onyl ) am no] - phenyl } chr omrenPdF/os2908/051862
7-1[ 5- (3 -am nophenyl) (1, 3, 4- oxadi azol - 2-yl )] net hoxy}

- (4 hydroxyphenyl)chronen-4-one; ethyl 1-

{2-[ 3-(4-hydroxyphenyl ) -4- oxochr onen- 7-yl oxy] et hyl

}pyrazal- ﬁ 19y 1 @ﬁfl@&&lytleﬁﬁl%thyz]ﬂ E32(4[ ijdfogcyphenyl) 4-oxochromen-7-

- chl or ophe Plab&srmat;ny! |

(4- hyd roxyp enyl)chro n- 4- one;

3- (4- hy?d[r3d§l ﬁ]@ﬁmh)enyj) ﬁ@xoqhgpr{legl -7-yloxy]-N-[2-(trifluoromethyl)-

(trifl uor onBhey135sHERYR: | pi per azi nyl }

et hoxy hefw: —Hﬁ(ﬁ‘ﬂplfénjfl QP -(4- hydroxyphenyl -4-oxochromen-7- yloxyl]acetamlde

3-(4- hﬁ$rox¥?heny ¥ yl )i soxazol -3 ) met
hoxy] ¢ 44- %ropheyly qtljgyll %-{g (4-hydroxyphenyl)-4-oxochromen-7-
_f 1 uor o- 5- ( ¥IrYIeRs# St hyl ) phenyl |

(1,2, 4- Oﬁa@ki%&?%}gﬁylym [2-h@aoR% Y ) £[3- (4-

hydr oxXyp enYthhﬁ 185N l')ﬁh‘eﬁj{?l?methyl}ammo) CPropoxy chromen-4-one;

7-12-(4-f1uoropheny thoxx % I OX enyl) chr one
one7 -(3- -‘E(_3 q_lﬂ)lor?phenyl)me yl amlno} 2 ydroxypropoxy)— -(4-
{3 [3-fl uor BY optrhePGEBRRANPE) phenyl ] (1, 2, 4- oxadi azo
|7- (5( 1yIS7))(}21@@E§3i>yaph8nylfeérynmrn@}@fm9pw(z) ﬁydr@fg@ﬁexf}d)m@men 4-
-fluoro-5- ?rlfluoronethyl)phen %% 2, 4- oxadi azol -
yl)} et h@mr%yplmﬂh df 8&%}%% RPEHICALOBIGR-A- 0316
-(4- hyd?r@m{)phwyﬂ Mluofo- 3{(&rﬂ:u3r0methyl)phenyl 1(1,2,4-oxadiazol-5-
7(2 rl i f | uor OB i) PYAAERINphetNeryheshiasen- 4- one;
£ uor§ @glzp%la)lfwtmslﬂ?%ﬁWstbﬂgﬂml{llfowhw&x“aa%oa%fh@ng?n 7
1)} - i sopr 8ps¥snctyDbenzadieir oxyphenyl ) chr omen- 4- one:
3-(4- h)éﬂfy@XX@t(&f()sﬂeﬁl Gulfén3midblphbnyd)-3-04o UBL dha@dalL 7-5
) phenyl’) mg bgﬁﬁﬁe4 one prop 2-enyl 3-

yl
(CHEE R e o
-~ (trifluor oRECRSTY} VPT Cﬁwo%ﬁhlazol 3 yl)}

t
met hoxy)@hh@RfEpipéaane ryl)'éﬂiyhy-l((3?(4 (methylsulfonamido)phenyl)-4-oxo-
[ 3- (4- am nagh@ryhoh=AyloxOeRM F?I)Eéﬁzga-té/' oxy] met hyl } benzoa
e; 7-({5-[5-fluoro-3-(trifluoronethyl)phenyl]
1, 2, 4-oxadi azol -3 -yl)} nmethoxy)-3 -
4- am nophenyl ) chr onen- 4-one;) 15
SUMMARY OF THE FIGURES

[0024] FIG 1 depicts how increasing doses of 3-[(3-{4-
[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-yloxy)methyl]benzoic acid
administered as described in the protocol described in Example 32 reduced the number

of bar presses (plotted as the number of infusions).

DETAILED DISCRIPTION OF THE INVENTION

Definitions and General Parameters

[0025] As used in the present specification, the following words and phrases are
generally intended to have the meanings as set forth below, except to the extent that the

context in which they are used indicates otherwise.
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WD 2009/ 094028 PCT/ US2008/ 051862 3 -1[3
- (4- am nophenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }
whee2emeear bonitrile; 3 -1[3 PCT/US2008/051862
- (4- am nophenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } benzami de
; prop-2-enyl 3-[(3-
{4-[ (met hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7-

y| @Yo M Rl "lﬁﬁ'@lz' QLR toR hﬁﬂ&ra@cﬂ ﬁofa%ched or unbranched saturated
{4-[(nethy|su| onyl ) am no p egyg 1-4 oxochronen- 7-

y|]@§g§ﬂ)cﬁ@9ﬁ91]lajlfb]éaﬁggdté 3,4, 0,11,12,13,14,15,16, 17,18, 19
(7 §rldchdoh lclﬂéﬁl@ OTI%S (etrﬁl'é é}ééﬁﬁ)ﬁﬁ@cf Wér%ﬂﬁ%ﬂéﬂ as methyl, ethyl, n-

4-oxadi azol -3 -

{@rpmﬁgﬁmpﬂosﬂt mbnty }samun@]tﬁméfrhw ;exah noaeh-tgragaeyl, and the like.
{4&@%ﬂéﬁﬁy$' BW@hWK&&HWHb?@ﬁéﬁyI} 4- oxochr onen- 7-yl oxy

)net hyl ] - benzenecarbonitrile;

- (- netahylisligbonss defineloesn rying L dxgdL@rérﬁ@hstrlmentS preferably 1
yl oxy] ”Pé‘% Qﬁ(ﬂé RERE %Qﬁegﬁg from the gr%urp consisting of alke yl al ?/]} %lkoxy,

3-{[3 roxypheny 4- oxochromen- /-yl oxy
nzoi c a:m:ldalkjg c}(ctg)alk{an}{l,@cyl acylamino, acyloxy, amino, ammocarbonyl

-(4-hy |
1.2 %:i)l%g gogog la§1n% ?%fcg é%aglg?ﬁg ge?f h?ér%%cﬂ%m h}ocarbonyl
3- ( I{] 3I gcé,Fb@ayimayﬂoamllq}d)@j?ﬂdng/, Ih}%tetbﬁgokthmhh@mcwlthyﬂ o)}
met hy pat e, en
{2-] 4- (aﬂ(y ]tOhOrX 10X§;,|4l)6 oaﬁa&z’nﬁﬁny Tflg%}ﬁ aml?ocaWO%mmo
4- one; hE‘eeroaryloxy, heterocyclyl heterocyclooxy, hydroxyamino, alkoxyamino,

(2[4 (4. uor punenyl L pisger azt ] 16 i) o £ IMesgy

phenyl)
3 (4 hyﬁfemamhaﬁwbs)otﬂe&v%e poResiaZd mythetEmxyons Al AbBtRuditsOmay

{2 [ 3- (02?3 _H ﬁ{‘wzaﬂwe@;%&r& B HTIGSEPPsea R 3kl

pi per a%hfﬂ)&ﬂk})lcdfmgizﬂmlC@nmgcafb%nﬁldfhydﬁroxyg alkoxy, halogen, CF3, amino,
[ (3- fIuorophenyl)an1no]thloxonet %% Ej perazin % eth oxy

]-3-(4 suwwmﬁ(é ﬁyqryocmdm%(a is alkyl, aryl, of heteroaryl and

N- (2, 44di b| ugrophenyl ) (4-
{2-[3-(4- hydr oxyphenyl ) - 4- oxochr omren- 7 yl oxy] et hyl }

p' PRSI azh Ry gl%ﬁlp%ﬁhéi@abo% t@lgt'ls {t@er{u ted by 1-10 atoms independently
fluoro-5-(trifluoronethyl)phenyl] (1,3 -oxazol -5-yl)}

et hoxy Jchgsep Aromaxy ey s fis I)IBhf‘(?B]i*Pé%RALS shesen frgmhgdrogen, alkyl,

|{)2} Lfofcweglpyﬁal{(én{'y Ll AQRABE Ay RN drdeardaR% B&Bc 1.
All substituents may be optionally further substituted by alkyl, alkoxy, halogen,
CF3, amino, substituted amino, cyano, or —S(O),R, in which R is alkyl, aryl, or

heteroaryl and nis 0, 1 or 2; or

3) an alkyl group as defined above that has both 1, 2, 3, 4 or 5 substituents as

defined above and is also interrupted by 1-10 atoms as defined above.

[0028] The term "lower alkyl" refers to a monoradical branched or unbranched
saturated hydrocarbon chain having 1, 2, 3, 4, 5, or 6 carbon atoms. This term is
exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-
butyl, n-hexyl, and the like.

[0029] The term "substituted lower alkyl" refers to lower alkyl as defined above having
1 to 5 substituents, preferably 1, 2, or 3 substituents, as defined for substituted alkyl, or

18



hydr oxyphenyl ) chr onen- 4- one;

7-[2-(4-fluorophenyl)-2-oxoet hoxy] - 3- (4- hydr oxyphenyl )
W@ hrodaet028l- one; PCT/US2008/051862

7-[2-(3-fluorophenyl)-2-oxoet hoxy] - 3- (4- hydr oxyphenyl)

chronen-4-one; 3 -(4-hydroxyphenyl)-7-

{2-0x0-2-[2-(trifluoronethyl)phenyl] ethoxy} chronmen-

4- ORGer ﬁk}fl%ﬂc(u?)é_g HORNAE RSN [ %-interrupted by 1, 2, 3, 4, or 5 atoms as

{2- oxo- 2- r|quoronethyIL$henyI] et hoxy} chronmen-
4-dahiged for substituted alkyl, or a lower alkyl group as defined above that has both 1, 2,

2- i,%’o(ré'sﬁﬁ/sq{&ffﬂf BO&MNEd abvOXRER LRITRS KV\%Yéd 3’1} 2 N‘, El,%r (stakdms as
[') phenyl

fluoronethyl)p ]- acetam de; 16r 2009/ 094028

y
PCRfiusPd08¢.051862 N-[(1 S)-
1- (4-fl uorophenyl)ethyl]-2-[3-(4-hydroxyphenyl) - 4-oxoc
hr [((Qﬁ@}] _The tgr{pnd'ﬁgkil/@%@trg%fsg@ a dl[radic(al of a%/ branch)e/(? or un>t/)ra)nched saturated

]?l'llggd'r&%fbti% glfa)%mgﬂg%:z} 345, 3%QGNg amen-1{- ¥ exvili- N hg-16t 1d 19

romet acét ani de;
N- ¢r20fchibon etoherpytiprably[ 1310 chrlivpdtoy phespy¢fyrally dx d.ch #.onerd

-7- cet.am : .
N R e D P R v o
) - AcBXGEhY, dwpropyleny Isomyk acgt diH AelLCB»- and-CH(CH3)CH,-) and the

-(ﬁ%hydroxyphenyl)-7-[2-hydroxy-3-({ [3 -
(t? f1 uoronet hyl ) phenyl ] net hyl }

am -proopoxyl.chr n-4-one; . 7-(3:1f(3,5
PR TR TRBRG 5T arobl ATy spnyprsetes
hydnpatyplnelinychiboh el proferasie havire &@n 1{2, 3, 4, 5, or 6 carbon atoms.

[ (4-fl uorophenyl)ethyl] am no} ethoxy)-3
- ( 0O3R] dihe xarphH'drwer hikhicosterafed-to @dzadical of a branched or unbranched

AT A e
3-[ 5. f 3 (trifl et hyl ) phenyl ] (1, 2, 4- oxadi

g3 o S Sl ARSIy L e X B0
2- hol j t hyl ) )

3 (D3t o ke toup iy dsfingd 2Ry RARA | 263 bR pireplosiod

| oxyfjonethb gtoup enzdaheof dityydlkenyl, alkynyl, alkoxy, cycloalkyl,
(3-(4{‘}&th hyl sul f onam do) phen I.E}-4- 0X0- 4H- chr onen-7
| oxy) et 3{6 A5EERIN O 2 A9 SRS TR

( 3- (afkok Rty 18 bk foO£RI0, BhpRMEEY, héedOXRkétd; thiocarbonyl,

carboxyl, carboxyalkyl, arylthio, heteroarylthio, heterocyclylthio, thiol,

w !
_—~ <L

3-

alkylthio, aryl, aryloxy, heteroaryl, aminosulfonyl, aminocarbonylamino,
heteroaryloxy, heterocyclyl, heterocyclooxy, hydroxyamino, alkoxyamino,
nitro, -SO-alkyl, -SO-aryl,-SO-heteroaryl, -SO,-alkyl, SO;-aryl and -SO,-
heteroaryl. Unless otherwise constrained by the definition, all substituents may
optionally be further substituted by 1, 2, or 3 substituents chosen from alkyl,
carboxyl, carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CFs, amino,
substituted amino, cyano, and —S(O),R, where R is alkyl, aryl, or heteroaryl and

nis 0, 1 or2; or

(2) an alkylene group as defined above that is interrupted by 1-20atoms
independently chosen from oxygen, sulfur and NR,-, where R, is chosen from

hydrogen, optionally substituted alkyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl
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chromen- 7-yl oxy) net hyl ) benzoat e; and
2- (4- net hyl pi perazi n-1-yl) et hyl

w@2{00894028 ( et hyl sul f onam do) phenyl ) - 4- oxo PCT/US2008/051862
4H chromen- 7-yl oxy) net hyl ) benzoate. SUMVARY OF THE
FIGURES [0024] FIG 1 depicts how increasing doses of
3-[(3-{4-

[ (et h»lng Hi£RBYY ), BPLAAR)RRREBN Frofh- c@%@ﬁﬁr&%ﬁygsteylc‘a?bﬁé);%lde
thyl]b en20| c acid administered as described in th

pr ot océhd gd&Eyk ped i n Exanpl e 32 reduced the nunber
of bar presses (plotted as the nunber of infusions

DEPAI LEpatyysereprp endefizedrplpve ooty bet L. Bek it F‘é’ﬁ@euﬁlﬁﬁj as
Gener algeR @Jd%eein% 15[ Q%ﬁaenﬁte&'%g 20 Qtohﬁ %s BEERE Move.

specification, th | owm ng words and phrases are

gener alHxpmples @fﬂbﬁlt‘{ltéd #kylencs aee orseThetgdenss-G&CF br t h
bel ow, t B,
Chey  ar B iE CERENACERY, i hligon o S U REIED.

PCT/ US2008+ 0548620 1s[001©@6}3frfﬁ§(®@zm€HaD legHoxy atlesfl 61CE1€H:Qr
nonor a - un r

hydr OC%F%?%{ 5 hal n ]?%Ibn%it%g%@iq}f até 3)% 2 ? 2 pl-egoxy-2-2-
10, 11 ethbRy- eﬂley)&thane](BQHzIEizOlGHzCIB 0019, @,-@QOH gt bpmnd the

at ons. 1lhls termis exenplified by groups such as
met hyl, thyl n- propyl, iso- propyl n- but yl ,

Rt B BRI b B PR a0
t ogrodp, wanaream yhd gkyoipe asdd@td hactina b@[ﬂtﬁqna]ﬂbasubﬁtgutéd adlkyl"
ef e

bstit ts,
S sty D g Pt el bR pRE EofhE ety gL w oigrally
al fiﬁﬁmtﬁted ﬂkﬂyﬁbygroupm 00K ¥ralky CyrehRakkadempifi&l wadeksny | |

A shy B oty PRl e i{»aqp??‘é{»‘fiﬁs?ﬂ%gf’ﬁééﬁ°”ﬁ'yaroxy

ket t hi ocar bonyl , _ carhoxyl r boxyal kyl ,. ar
hel"@%%ﬁmrm 61?(0 tr%ﬁeﬁéggﬁem%% ’t"fheéR IS OQFlR%ﬂ“f/ﬁFW““ted
ar ykyl oaa%loam subBQit@EOafcYalky It Rqswlgl%@pw Z, in Whlch Y is

am nocar ony am no, het er oary | oxy het er OC cl

hethiplysrbdixed %%l@d?w%%lh@ptloaqﬂkfossey%ﬁwt%alkenﬁl ppfe)onaﬂy
- Sival tMJl alky@q} o Wﬂmnal%%d%@t‘itﬁtre@ @{Jc)f(l)ajlkenyﬁo%h@}la kil 1, alkenyl,

S02- ar - het'eroary nl ess” ot herw se

c O‘ﬁlggfnb’g |CWé@PHE)§} aw%‘é/ca)ékkpwltaremﬁ defaeqd heigins tPirefenat adkaregygroups are
tlgﬁ‘ﬁi lsﬁbgt)i?ut%l IM% A4 BRI El{)ty%gar e;g‘dmpge rrfé'fhog'}y, cthoxy, n-

stituents chosen from al k boxyl ,
C awrbm@yalls%pIOPO)annmwaw@ﬁWtoxwm otgxy, alpRoRyy, nthakexyeh?2-

vvher S g]bﬂfe)x ltﬁHWFO?‘BﬂlEtH(? Qﬂke gst,f}m @(gwger 'alig@”"r&ers to the

ary et er oar
group R-O-, where R is 0pt10nally substltuted lower alkyl as defined above.

[0036] The term "alkylthio" refers to the group R-S-, where R is as defined for alkoxy.

[0037] The term "alkenyl”" refers to a monoradical of a branched or unbranched
unsaturated hydrocarbon group preferably having from 2 to 20 carbon atoms, more
preferably 2 to 10 carbon atoms and even more preferably 2 to 6 carbon atoms and
having 1-6, preferably 1, double bond (vinyl). Preferred alkenyl groups include ethenyl
or vinyl (-CH=CH,), 1-propylene or allyl (-CH,CH=CH>), isopropylene (-
C(CH;)=CH>), bicyclo[2.2.1]heptene, and the like. In the event that alkenyl is attached

to nitrogen, the double bond cannot be alpha to the nitrogen.
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nis 0, 1 or 2; or 2) an alkyl group as defined above
that is interrupted by 1-10 atons i ndependently

W@ b@9emors om oxygen, sulfur and NRa , where RaPCBHUS2008/051862
chosen from hydrogen, al kyl, cycloal kyl, al kenyl,
cycl oal kenyl , al kynyl, aryl, heteroaryl and
heterocyclyl. Al substituents may be optionally

f Uob K rTHS Wt i dwit 8lteRY" RFKY alk@hHAX Yefided h&% 'ﬁavmggm 2106

awnno substituted am no, cyano, or -S(O"R,
QQWKVW aryl or heteroaryl and nis O, 1 or 2
group as defi ned above that has_ both 1,

2, l0939lzi£ he rtersl "§‘&]4§§WF661GH??{1§" gefers emialeaylasepas dpincd gbove
al &Qd]grlt ery upt ?guﬂ%b{tué-ntél gn@fn‘%f@ab{[’}sl defi NEMBsARAYE selected from

he'term "1 ower al kyl refers to a nonoradica

brﬂaﬁ etoap coistingelfatohatkenglatiyd. atkony (}‘B’d@fékﬂo@)’c@h@fﬁwl acyl
h , r r
ot ihick: adpiqnd: aftno mifeaibof Al R BL OB Y. 3T Phdep
i sllqgengytlroxp-Kete Wlocaubgmylmmwcyl carbcmyali(}/l armlthemteroaa:dduo,
t 0, st yl"
eyl s ST s g el JBRBLY, o
s mehodar]:@nylsmnmr m‘tearmablloyy, ]:lpteﬂ)cycdyl Betaudystooky élndwxyaamo
def ned for e 940
- BES 8w Tas0 L Sadn ey Rl bl R g bz iha -
ah@yﬁmﬁ@amyﬂShﬂﬁﬁEmﬁmmkeﬂnanﬁdbﬂﬂwEkﬁﬂhmﬁhH5ﬂﬂﬁmmﬁsﬁﬁy
ggfplﬂlgg l[g(fé)gr Ubsﬁ%ﬁtﬁ{egﬁﬁil é;gfﬁls%sm%erllto orsgpa (Frf\{lglkg{ gayrlgoxyl,
S L@sddxwleﬁt zﬁrmﬂ@caﬂ%hylnﬁ}dir@@ob'lﬁm@nﬂalbg%n a(tlsso arhib Sfubyidited

ned above. [ 0030]
Thaénlfl%r%f?noa?%‘rséﬁbp‘ Wé?r%}‘gs tlgy! araﬂ P‘él?.ﬁteé%?rrylcﬂﬁda 15 0, Ior 2.

E;@B;ﬁ e%e tezm gﬂygﬁg‘\ h eq%tso%%&ljorrg)tra%g:al ql glrugg_a?urrgtgc? hyj:_cgocaqo@n

15prefbfiblylhbying SromlBto 0cadBn S@FR Qﬁor@bﬁﬁ'@rabl? Def ﬁr @dl%o‘{l atoms and
1-10 carbon_atons, nore preferably

c a8V BB A0k RIRSTabIH, 6 Greatben @@mé %éﬁlﬁﬂ"“?% %épaw 9@@ @tﬁ&ra@n éﬁm 1-6
assﬂ@?@)fb)élat?féﬁe &trllgl%lgoﬂd) uﬁstamfit%ﬂe Pre(fergdl%%yl) Ot%HglClude ethynyl,

opyl ene’i sonmers (e.g. - and-
n(dCﬂﬁIé) propkigy! (Pom@nil-ynh%ylt eCEme*ICbimnd aheldglqee ﬁefhe p‘eemeﬁlst

:i] o%%/n 1 {s %géccf‘lc(#]to n1tr0agp9 rt?ep {ffggeqoogé] c%ﬁ?téb%%?}%%q%fh% g%tl%%?ﬁ j,fj

bon

gi [lggjlilé 61"}1,% 6t‘é’r O'Q?bgh SR allghgog& ?hag%aﬁgngfr%h%jv\%gle%r}ed above

unltuvmgdhéoB 4ab smtatlmdnthyxdd petrdbdnl,hai hsubptitedngs; sdddcyed from

gt B2yt EElstos P hendh uflon BT g BRI eyt oy
acylamino, acyloxy, amino, aminocarbonyl, alkoxycarbonylamino, azido, cyano,
halogen, hydroxy, keto, thiocarbonyl, carboxyl, carboxyalkyl, arylthio, heteroarylthio,
heterocyclylthio, thiol, alkylthio, aryl, aryloxy, heteroaryl, aminosulfonyl,
aminocarbonylamino, heteroaryloxy, heterocyclyl, heterocyclooxy, hydroxyamino,
alkoxyamino, nitro, -SO-alkyl, -SO-aryl,-SO-heteroaryl, -SO,-alkyl, SO,-aryl and -
SO,-heteroaryl. Unless otherwise constrained by the definition, all substituents may
optionally be further substituted by 1, 2, or 3 substituents chosen from alkyl, carboxyl,
carboxyalkyl, aminocarbonyl, hydroxy, alkoxy, halogen, CFs, amino, substituted

amino, cyano, and —S(O),R, where R is alkyl, aryl, or heteroaryl and n is 0, 1 or 2.
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(1) an al kyl ene group as defined above having 1, 2, 3,

4, or 5 substituents selected fromthe group
w@omshstoesg of al kyl, al kenyl, al kynyl, al koxyPCT/US2008/051862

cycl oal kyl, cycl oal kenyl, acyl, acyl am no, acyl oxy,

am no, am nocarbonyl, al koxycarbonyl am no, azi do,

cyano, hal ogen, hydroxy, keto, thiocarbonyl,

C a9 Yithe t&ﬁ‘lr"lﬁﬁ’ﬂh\b@irEMiyll" @feys: th me rodibeb@(ﬁmlvhéib @ach Ris

het er oc cIyIt thio kyl t aryl, 31/1
heindasadepily hydrpssssatkrlonyh het%tﬁarﬁbb%t%@ﬁwl arrwh@se ot groups

he&r@fo‘ﬁ%% fotdhia ﬂ%%}&gfafcyg%ﬁﬂ (e. gh ?ﬁoﬁ;h%ﬁﬂ(% @B@és otherwise
hydroxyam no, al koxyam no,

S@n@twnedbs@er@ﬁémarayl subsﬂsmts anaky)ptlor@@z baﬁyﬂherasmbstltuted by
desfg Sy RO B W RTE b ORY BB BRT a DR, oy,

f ualkdxer hadegest CHsuansido bybstifut@l angno, 3yswbstdi JcStQ@)aRSWbdeémalkyl,

fro ﬁ%ﬂWﬁﬂ%gdg% 10rgarboxyalkyl am nocar bonyl ,

hal’ogen, am no, substituted
hgﬂoe gﬁ%ﬁ‘&% " 8ﬁﬂnm§( g?erﬁo tﬂ!‘lng% 'M(cgs)?é M%rlekéc{hyﬂ is
grmd@emiendyehydn@bnadjm,@rylhmwrb&y] ot lextareqytied I@Iyless otherwise

;;]cg)(r)l ! O&tﬁ b%j%lge?cge%%gl%ﬁ rnll Csﬁ%silgtﬁ:%% Flg%]rogﬁ'é}]%p% gg ﬁ.i’rthgrus!u{)s!%lr‘[uted by

opl-B8 eutatitugnts vasén froth atky Beddxyl, eydbogliey, laminocarbonyl, hydroxy,

R e R LN L s B T e o B SR

f roum eaHch@suyl.an€aidmxyest er, carboxyam de and
sul fonyl; or (3) an al kyl ene group as defi ned above

t h[at)44] aﬂlg kﬂ@fnh'acliyloy@" reders 40 G g%)uﬁ@hi(b%%&ﬁ@l S(?Q@)C—gbﬁé]@daﬂ@g -
an | also 1 nter pte ato as erl ne
Bt e Do i hatidvane U gométie

CM&gt@rﬁ% C[yfam&ﬁﬁm@hi(a@ s)lbs)tltuen@% HeBhH dnamefurther substituted by
(- CH(NH2) thy am noet hyl ene (- CH( NHWE

2-2ledr e Wéfhllém gpherasiong-benpope iy onbaly gen 5y OF, amino,

t m C 18
e ﬁ@%ﬁﬁé&éﬂq 63%&%( ?ﬂit@rh%x))} gmgw&?t@hu&tm@pﬁmmgo 1

et%é&y ethoxy)ethane
(- CH2CH2O- CH2CH2- OCH2CHR2- OCH2CHR- ), and the i ke.
[ 098461 The dermgal rgfesy Ry aropafieeasbacgcligreranf oge 8¢ parbon atoms
C t I
olya@in%% lrbég}]éeﬁﬂa?glﬁ(ggd}é ) 8@%@{%@%@ g}g meheﬁ?fy; & nf¥fitylle
s unb)@tims@d @epedrralgk (4. .. napbthglag anthrydn Pogfeireseayls ynclude phenyl,

| group covalently linked to an
opt g%#ﬁ%l ¥st|tuted al kyl ene group. Such aral kyl

gr [‘BHPGS] e ?erﬁlx‘gg@nk'f fe?e‘#s t*3¥1 Jﬂ%ﬁ‘l@’llof an aryl group as defined above. This

term is exemplified by groups such as 1,4-phenylene, 1,3-phenylene, 1,2-phenylene,
1,4’-biphenylene, and the like.

[0047] Unless otherwise constrained by the definition for the aryl or arylene
substituent, such aryl or arylene groups can optionally be substituted with from 1 to 5
substituents, preferably 1 to 3 substituents, selected from the group consisting of alkyl,
alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino,
aminocarbonyl, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto,

thiocarbonyl, carboxyl, carboxyalkyl, arylthio, heteroarylthio, heterocyclylthio, thiol,
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phenyl et hyl , 3-(4-net hoxyphenyl)propyl, and the |ike.

[ 0035] The term "al koxy" refers to the group R O,
wob@peo428 s optionally substituted alkyl or opECT/OR2008/§51862

substituted cycloalkyl, or Ris a group -Y-Z, in which

Yis optionally substituted al kylene and Z is

optionally substituted al kenyl, optionally

SU&Iﬁ}lihﬁdJE@@' a@lldﬁbjfnb{éteroeﬁzl %Inban@h&%/arﬁm@csa%&ytaﬁl%o

cycloal k wher e % kynyl
cyltqteéawlwy, éﬁ@r%wylo@t%wloom By drexyparing akforming nitro, -SO-

Pr aﬁfqﬁr eyl K@’%te%a?ﬁp%oé“a%yl @@E LB §1|1d 3SO§ llﬁ@t%PolaPyll‘t Bffless

-0 and incl by way exanpl e, net hoxy,
et (ﬁ ise ﬁonsgplgpd)boythe dgf@jutmn@ %Wsntnemm@xgpnonally be further

t esruBstEﬁ’tF E}yi 3%@!5‘8‘[191%@? Losel'r %k?/i%%rrt])gxw ec)é%x:r(allgyl,_rh

di nmet toxy, tritluor omet the
t emmnﬁdadamyl bsl’dt@myﬂlkwe’ﬁ hérlsgelnolesh amngrsmbqjltﬂe@mmwfwm@, Rd —

NS %%rﬁeﬁy TR b A Pl PP B P 8200 The gr oup

R- The
i elr%%SJa eeﬁr)}]] 2 rog?‘z?ege% {OQELQ%I{%%% rrgi boél ere £0 a%gllﬁr]mﬁy 13,48
ordetﬁmbd anechedd inghdet aptiah i shbsdnwiaarjdcgno@s aﬂ,lq:lso defined above.

b A m2t
oAby BRY 0 Bsfub RS Rk AR 021 R TR
2 t 6, t d h 1-6,
@P Z]%Ie){er i o%)nuobC erf)%t(}:}g?r%u%yﬁ%ﬂ Pr 21\‘/|ep?ed al kenyl

r de .e n )
g@ SRS e e py kGRS Mo et R
16‘&6))3H®Hﬂ§ seldfmlteml)fﬂjno[hé gdup kbesptieg ef hyarget, hikyl, Ickﬂoallk)ri
t he eve s attac nitro
oSl Ml N S i IR St R R
2 P@Sﬁ@?ﬂt@é’t&fe@@ gw&g@ﬁﬁmﬁz&@gend bOOZBlp JSEQ nevhieh' Y awner
al kenyl " refers to al kenyl. above
f r%oga“(y&“@m‘ﬁ%iirag]@ﬁe‘ﬁtalﬁé 18 Taig?)%’ g Q‘P?ikell% by al ynyl Bhess
" seth&ivist ub@@aﬁbd@}nﬂﬁb deﬁrﬁtﬁ&{ 511 ms@merﬁd BNy tioBAIRUR faher

defi ned above havi or 5 substituents,
n%‘bﬁl’“étﬁ%\%b133§ut15“m2m5 6]?058“ ér%s'l%kiy{ GaRewl. cagosyalled fr om

t hﬁnﬁé&%nﬁoﬂfdré@y' N90:8f nabden! crahkR0YydubstRhiky Mllno cyano, and —

koxy, cycloal kyl, cycloalkenyl, acyl, acylam no,
ac§'(pér)l°y Whal‘m&ﬂé alkyhindoaheieingly andinds Qykarrbony| ani n o
azi do, cyano, han&;n hydr oxy, keto, thiocarbony

c al0BMylite termr sekypareilyl” refalrsw the .g@uph&(@a%-&ﬂvl @IhﬁéO)O—
h e(t))%fogﬂ‘(yp IWYIEIIG Qlk?l aﬂdrb;yabalkﬁl &Y lclst Qfded %I‘M ran@ Eﬁﬁly%%ptlonally

heter oaryl, am nosul am nocar onyI am no

h eﬁl@h@an@ﬁlﬂw byrﬂéltyélﬂdi@yﬁll yikynyhetlerpdyploren Ly ;. amino, substituted

USRI ORI, iy, ST
e T T

f ulratvingra senghestyicliantiegrorimyultiple Qqndomse@lsgsbﬁuclt u@tﬂa&ybgro%n

f ri%@ﬂu@é, '691 Iw’ay 89&38&3)@, gingle ring structures such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclooctyl, and the like, or multiple ring structures such as adamantanyl,
bicyclo[2.2.1]heptane, 1,3,3-trimethylbicyclo[2.2.1]hept-2-yl, (2,3,3-
trimethylbicyclo[2.2.1Thept-2-yl), or carbocyclic groups to which is fused an aryl

group, for example indane, and the like.
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car boxyal kyl , am nocar bonyl, hydroxy, al koxy, hal ogen,

CF3, am no, substituted am no, cyano, and -S(O "R,
wob@pef28 s al kyl, aryl, or heteroaryl and n i BCOUSZ08/051862

2. [0040] The term "al kynyl" refers to a nonoradi cal

of an unsaturated hydrocarbon, preferably having from

2 to 20 carbon atons, nore preferably 2 to 10 carbon

at @U%3)and terBVeibs TREE cpasaﬁ@ﬁa@fafs % cflyeloﬁkﬁagr&@@ h@sIanTP 2,3, 40r

and having at least 1 and preferably from1

of 3 soetityEnan rRefefbl bhane) S&lh%‘é}temﬂa%eﬂeéwd flprreth%glioemconswtlng

(aloéﬁﬁgér% SQJeQMPﬁW@F la%?yd_lgabf%%l cycfoal%ﬁacylﬁ&c?ﬁﬁfn%/ Iacyloxy,

ev%mpo,taﬁamocar@pmlm}ltoxmarmwm azigo, ﬁyfmoolgeé@gen,thyéroxy, keto,

t r‘ﬂhR) %bl%ﬁ cé:a ?%{@gyaﬁ+)ﬁk@{/ltt}&0 rog ﬁlf%gﬁ&ero )Qgrﬁﬂ 0 thiol,

term’su st| to an a
gr'«dkbpthas agybfainey, kitavayl, hlampﬂgfomyl @nmeqarlzbnmhnﬁlo

be‘ct't I trgl %};‘,%btel%n r}‘i:"ete? y@ioX)éy glyﬁgrﬁ)éyan%lgoa?lﬁ(g%}amtl q? rrl}-tf% -SO-

& group-con

aI :id}y)rinQ aylc Sﬁmetecgat}l'lpsmyﬂlwl smagahmrsya she@oyty]. Unless

TR SsRoNeltY e ARGy, AT RGN spsiomeiy sty
k edubstitiitbd BE &) Olnyi;ubstﬁlﬁfﬁﬁmhysbe,n feomk hlaydy@lrwm cabcyﬂytlntyp

2?%}1?158%{:@? L ht}ydr(ﬁ)(é/t er 05 %r#ﬂo%ﬁo Ttltute arr\{mo cyano and —

angooga ke 1@@1k29 aryl &k ﬁét_@@afyl xdh is bet erocycl yl
het er ocycl ooxy, hydroxyam no, al koxyam no, nitro,

- 0084] Kihk termS@a1agant’ or Hxdh edferk @aflydre, bréh® chlloky bad iodo.
S02-aryl and - S02-heteroaryl. Unl ess otherw se

C 0[0845] AThe @dmbYicyl'héendet b Bidup O@(O)R| i vehidhSt isthy @k &n, BBtyonally
opti onal | r subs

subybi t?ta%%kgle%gﬁ%rgégr spp%w.}t%ﬂt WIJ al?%]a p%t&{lﬁly subst1tut%d heterocyclyl,

C asRioxIM B sibdticut@MarosRIr PaByly stosdfu@idhetedlak@xy, hal ogen,
3&am@no substrlﬂtutedg amyno cyano, a% -S(O"R

WhR085] R he Seradl "ytbroad"YrbfersQb a RRERT @31vid fraMtn Ardnfati® cycllc%foup
2. 21 WD 2009/ 094028 PCT/ U82008/ 051862 004

t elf-fr fluABEHr BOMpY e Let ér s % & % Re: dPoldp . & cg“NPéRli" carbon

whabgs ﬁﬁclh 2R bt hétéi‘ga%&ﬁé"ééfe@kh Yrom’(gcryg&e Ritro@kdfld sul@irWithin at
heteroaryl, heterocyclyl or where R groups are

j dieseena g Sugh heteredrsk Geyns (cpehaye @@wgkeémg (¢.g., pyridyl or furyl) or
gretewiaie N cagaensekmingges%otlmlwn%be&eﬂﬂa%@ B yb%hlkﬁgq) Examples

definition ituents may opti onal f'urther
s u@éﬁetqmésjmblyde bure uidiniited ¢t s2.¢ losabaroter Ond. Albkagiazole,

IQO ‘éﬁ a%&% g?éﬂ@ég}ﬂwol@%ﬂg %ﬁé‘)ﬁ%ﬁﬁt%@%fe‘) {dlne %yrazme
anm'rmﬁdlm) perdamher wdRizirs, mbikydls, indntey ﬁn,damie petiey Qlangllzme

anlg?(ﬁnno%me &umo%ﬁdl&?e{:‘{g) 311%%[11‘3 é)ﬁ/?lé%ne q%?n%ﬁ {errlleg%ql linaz ?lf QS
hycdmgea ,pteaidkijtl c;arlﬂLIZ(ylb,,caﬂlJetlmT pM‘nyhthrldme faaﬁchne{) plyemlalythrohne,
canstr ai the defi.nitjon, .all
SUBBET T e g nssel b ol dRafrers b,
imidazolidine, imidazoline, and the like as well as N-oxide and N-alkoxy derivatives of

nitrogen containing heteroaryl compounds, for example pyridine-N-oxide derivatives.

[0057] Unless otherwise constrained by the definition for the heteroaryl or
heteroarylene substituent, such heteroaryl or heterarylene groups can be optionally

substituted with 1 to 5 substituents, preferably 1 to 3 substituents selected from the
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1- 3 substituents chosen from al kyl, carboxyl,
car boxyal kyl, am nocar bonyl, hydroxy, al koxy,
wh 2000924028 CF3, anmi no, substituted am no, cyanoPCHO2008/051862

-S(O"R, where Ris alkyl, aryl, or heteroaryl and n

is 0, 1 or 2. [0044] The term "acyl oxy" refers to the
groups -Q(O Calkyl, -0 C-cycloal kyl, - O Caryl,
C%r@) G RIQAR MY, aﬁt@»gl,l a@(@pamg;ye Eﬁ%ﬁg&ywcyclbﬂnk&@ﬁ acyl,

ot herwi se constraine definition,

s uisg taminge pgydoxyagmine a@pmcelibawlyaﬂfwml@nym F‘%lél‘? - EY21y

al llﬁaY(Lgen Ciﬁrﬁﬁb% Weto, ﬁ%c@%ﬁ(ﬁl &Yﬂoxylaggrm&?@mow thio rﬁé@r&ﬁ‘%thm

subs uted am

c bty g ey Rkvihier R ol iegFoardr gpiposHon,
hejﬁﬁgﬁf%hylﬁqlonhétéo&ylo}y hgtrerog?/clhoge%ébca;gn)?x} %&@oﬁnﬁho

re to an aromatic’ carbocyc
aﬂbumwamomgﬁoh&OwﬂglaS@wngJ%OﬂmNgmcé §Oza%hbﬁ9&wwbmm—

””éé' lyi)ete?o Lo Qﬁnl%? ot%er'\mse c?ns?ra)ﬁlezl b}é%n n§ﬁ11 1orp aﬁ s%tﬁtltu[a}ts may

condensed fus rrng
Pr gftienallycbedurytics submtthted by pkﬁeiuymtuentsa:hbaeh fﬂonmhlcyl tdaﬂ)oxyl

like. 6] .The .term "aryl ene” fers

or i i1 atigrenE v Pinb B BSOS By 8
e xanipd,icyuelahly-SYORRpEhaeRHs sikyllardl phiesiyrbayiend nis 0, 1 or 2.
1, 3-phenyl ene, 1, 2-phenylene, 1,4'-biphenylene, and

t hi@058] Kithe tdrRi0AdtErobialle'sefotshe b Wetsi@aigd St edvakrdtplnked & an

defjnition for the ar or ar ene

ar gt i S Brodnd! el iibe SRaeri B b ihipuitG

vvl iubstfuﬁt@dm&erbﬁalﬁyl" $fBS td m@ﬁbﬁallymm%aﬁ@mexeraatrﬁcgr&p covalently
consi stin

|tuents elected fromthe gro f
1@@ 1o 5 qoBARATY SPkipHR alkyé?“ﬁ&&}‘% Sy iy Hregall k1 gFoups arc
Cy&Jeﬁl@hﬁ&fW 3- pﬁﬁ?flmetlﬂﬂyduﬂmlmrylélﬁw D¥¥thoRythiALo1-2-yIpropyl, and
am nocar bonyl koxycar bonyl am no, azi do, cyano,

hd@%@@ﬁ hydroxy, ket o, thiocarbonyl, carboxyl,
car boxyal kyl ylthio heteroarylthlo

hel083Y e |tfgm"ﬁ?t6roaltymxaf referw thyEroeta g
PCT/U82008/051862 al kyl thio, aryl, arylox
1080 glrhg ftermg ﬁ?tﬁr@gmlxlbf?%rs togrinoRsEas ‘lﬁb?ﬁ}‘}rﬁﬁg pigpartially

heﬁrﬁﬁtﬁﬁfe\ilg% hahiﬁé 8 LRAEK¢inY lor mhﬁﬁol%rd%EEY&lk&lqmgs having from 1 to 40
hydr oxyam no, al koxyam no, nit

- Sahanpomsaer ek 9alfyptere abpps, areigrﬁbly s g & 9 lhetgipgtoms,
- QFREEBHOA 4en ML 3Bosp ﬁ&ﬁheaﬂwér%xggerﬁ%m& e glnngEtlal%cychc

definition, subst | tuents ronall'y be
sugrsuistoan baye b;ﬂmxlesngm Qtunlttnlﬁecmlder@ , dndamaludek y| |
I A
o RO ot fRA SHUAY oxe AL NEE RO RAD e, i ogten,
antdtrahy@(o@yl‘aﬁ(l tatmdrydrofioy ralyk piperidinyll triagolidivet pipoaziyyl,
&j P%dropd/rlgino pg?ro 151&/1[ \/1\./12 ﬁ 82-10113-1?1? hte%garl‘%ﬁlr%@y 618 g%le S r :fs ers
hezahydropyrldazme 1m1dazohne and the like.

[0061] Unless otherwise constrained by the definition for the heterocyclic substituent,
such heterocyclic groups can be optionally substituted with 1, 2, 3, 4 or 5, and
preferably 1, 2 or 3 substituents, selected from the group consisting of alkyl, alkenyl,
alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, amino,
aminocarbonyl, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto,

thiocarbonyl, carboxyl, carboxyalkyl, arylthio, heteroarylthio, heterocyclylthio, thiol,
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defi ned above, and includes optionally substituted
aryl groups as al so defined above. The term

WO a009094020" refers to the group R-S-, where R PGI/HS2008/051862

defined for aryl. [0049] The term "am no" refers to
the group -NH2. [0050] The term "substituted am no"
refers to the group -NRR where each Ris

I ndRpandent, |air§rl&§/| ﬁ&érggyf AR @l Qﬁﬁo&%&&ﬁhhl{bg of
hydrogen, “al Kyl cycloal kyl, carboxyal kyl ~ (for
exkeigspasylope ﬁﬁ@!%ﬂﬁab%?ﬁwbooxsa hydroxyiatieg: abpyyamipgy nitro, -SO-

h e&lﬁflo@bca{ryll SORRYdaAAd. SU%%Ikyp Q). aBrl gﬁ(P %@3 hefeRaRR! Unless

rogen or a group - Y- optlona
S u@h@rmse cerptrain lpsef:he defidtian, plg swblsuktem mammoodlyl@rfymher

BhfBrby 1 SRR OLASEISE SONSLEBL XS

dé? nition, stituents may opt
submnmmdﬂmﬁﬂbyh@QBMkmbshM0$®n@Es@mm@ﬂmbﬁmoﬂiahhyhamn@and—

¢ ai@ w’he eq{ 113 %f%glﬁ.léfy or hetgr%rypa@rrﬁgpu{ or 21 d.r oxy,

‘am no, cyano,

an@%z]%(h%erﬁ ,,tﬁA@ege erF{kP g‘igl }%ISI% aryl, , Or het er oar yI

erm "car boxyal kyl "

r elg)ﬁ&j '1&19 tér sﬁ%ﬂlpelﬁ al t@oore%rk?/ &?ém}lp QlBsntute a%klyne q

ere a and cyc are as

[LOﬁf‘ﬂ ThI% Ll nﬁgterl?)??ﬂﬂlto}"qgi%{*s k[%/) gle gyc{]g %rhe%‘l&%%._l g&hl&eﬁldthg y

s ulmaroatryﬂtgdlp inag duﬁnecqum)l,ncmdmg sp@)ﬂany subgtitwieil béreiRaiys groups
a“ﬁy#odel%ﬂkmor heteroaryl and nis 0, 1 or 2. [0052]
The Term"Cyc oaIkyI refers to carbocyclic groups of

f ,, I
" BT 8 P SRERRB AROTR o D0 S0k ] DBERGY S Cytd 09

pl'e con cyc
| nlo:ltdnomyl B$ubsayted fsuldocady) Ireffars s aigoep FS(OWR, S Whmh Rrrie Substltuted

ARSI UL By BRI e
Sl LN L AL S LSRR it o

t rlhd@bd’ﬁyll bSWﬁiutbkl%u]Zonﬁb]’ l‘&@é tor 3tbyp -SOD )R Aih BAGhA isGubstituted
L ch is used rou f.or exanple
aggﬁ,esu %ﬁﬁec’ :mgl pr stm?tgd rgf% P%) herein.

C@Péﬁzﬁxg A Erar e O GOS or OEESSL;L?’LS"L 2

suwﬂﬁ*ﬁtﬂlsﬁﬁfsu' Bt NS ey RRSLGRE, Yomsi ot i g o
o gy sﬁw“‘cé{lewify%{%ﬁ tg%:gﬁ%éygééfﬁbﬁa' i o,

hﬂﬂﬂﬁﬂéﬁ?%ﬁefﬁaﬁ"&y R R AT Syt iR avent or

Cc adifeytahdé\thay oamélytnbl @cuh&idehaalieydebdtipbion includes instances where
hete ocyclylthio, thiol al kylthio,. aryl, aryl oxy,

YEIPF CirepmstBeg el d yARGs Sy e dagineb,
@ﬁ%ﬁ%tqgﬁy‘" g?lﬁ%}}egr Oﬁ! lBTY'Jar}I "%e %?Jﬁ%é%lencon%/pass the compounds of
the invention as disclosed, and the pharmaceutically acceptable salts, pharmaceutically
acceptable esters, prodrugs, hydrates and polymorphs of such compounds.

Additionally, the compounds of the invention may possess one or more asymmetric
centers, and can be produced as a racemic mixture or as individual enantiomers or
diastereoisomers. The number of stereoisomers present in any given compound of

Formula I depends upon the number of asymmetric centers present (there are 2"
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al kyl, -SO aryl,-SO heteroaryl, -S02-alkyl, S02-aryl
and - S02-heteroaryl. Unless otherw se constrai ned by
W@ b@giefoesi ti on, all substituents may opti onal PGI/B82008/051862

further substituted by 1, 2, or 3 substituents chosen

from al kyl, carboxyl, carboxyal kyl, am nocarbonyl,

hydroxy, al koxy, hal ogen, CF3, am no, substituted

ar@t&@owcﬁﬂe@ﬂﬁbss@l@ WhereH( 1@he%um\ﬁ@led'f% thé&ridbdivdrs). ahY Individual

heteroary and nis 0, 1 or 2. [0054] The term

" hégreRjemeromay pragtgringddydpsoIving ¥ faginip 01 Mioiesmie b of an
arﬁﬁtehﬁ&@ate at[sglqié %&pr&g}ﬁtet (g@of ﬁl%%&/nthé%%ngtsfsreﬁhgiroﬁ YPthe
C(OR rogen, " optionally

s st)@tnoum @& oankly I by ewwpmwahll nyeagy bElten indjyiddal steedosamrag| |
ﬂc%ﬁgl}{d §ild92§1 h&ﬂﬁtoglgrsgﬁ& ﬁ{agﬁr}é&gy&l rss) a8 Wellggl?a J—:r}{lc and non-
stit d aryl optionally SUbStT t Ut ed

h eltaeanma myxturef 00EGoIONE Y ae pncompaseedwitlyih thersedperof thegrayent

f ulgyen%‘larrlfsagltrolltj Fvgl ch%;reolﬁ%eg@ed% Ee %‘1&@9 i{le éru%@\? 'Pf thgs Sp c1ﬁcat10n
10unléls§_ pthdRyiselsPecifleb]ly ardickedcar bon atons and 1, 2, 3 or

4 heteroatons sel ected from oxygen, nitrogen and

sulopTA] "Wotnersh agtdiffdremsomprvady thachavShe karemeleadarytbrmula.
groups can have a single ring (e.g., pyridyl or furyl)

or [0074] | "Siepdossomensti en swthers thg sliffae ogly ,in the daly it atgrhs are arranged
benzothlazolyl or benzot hi enyl). Exanples of
he?é?ogryls |nclude but are not limted to,

[0§74Q]"$Hancti1 Irelllgrzosl(') fn’e a p[aif ogsﬂi]%i)(%?né%l gl%g re ’non S Iperuingosable mirror
| mmlgezsojf eachpylteaz allel mpyure df aipgir Ehenationers is ﬁ)ynacamdi mﬁture
ol e |nd

—F}fe aZl gg " rﬁ)“l%e t%céBSlgn?tglgaa[oilFlﬁgloE%ngglre \a qr%%ﬁpr??éla
ht byl pyri di .
D BRSPS B s AR 5 e aoms

c asup elhichere jh anentibhidiofieachagter.di ne, phenant hrol i ne,
t hi azol e, isothiazol e, phenazine, oxazole, isoxazole,
ph[@ﬂ%iamel’absolmbﬁﬂﬁbdhbmilslm@ sped1ﬁécﬂz&2@ﬂin@ ité¥éhe Cahn-Ingold-Prelog
azolin d the like as well oxi de and
Ry gX§™d QY At pmDowK > p P 8@%‘?1‘0‘618% & Fepgemity at cach

heé}ﬁﬁp@fbdn S THR O tied bly @Ith&@ RadHY. R ey éddonPolhdXihdee absolute
deri yati ves. [ 0057] Unl ess ot herwi se constrained b

t HRONESYTREAN I Blﬂmmyp a’ferfjémﬁ’é*tt@r(&éi;‘y(l ) dgpending @By ijAcRf(dextro-

SURSAdvHARIN ) wisCHe @RS @apMhe S pol@l&T RiLY hﬁﬂ@wwe%@ﬁl of the
can be optionally substituted with 1 to

suldtint Bdie.s, preferably 1 to 3 substltuents sel ect ed
fromthe 24 WO 2009/ 094028 PCT/ US2008/ 051862 group
colf874d¢ P?f@nt@qal %méglptrat@p‘k@ﬁlgq systgqnmyyery af @gbyrapeutlc agent via

CYinlce@ky khe fa¥&lioal kenyl, acyl, acylam no, acyl oxy,
am no, am nocar bonyl, alkoxycarbonylanino azi do,

CY@OP8] THR @ér&@%rap@%@%@%é’ffecﬁ% ol FOEATH Y Jlmount ofa
car boxyl, carbox yl thi o, heteroarylthi

he‘togrp@e%@f;ﬁorlﬁvlﬁthams ilfﬁmamkty effedt greatmert) as ﬁy&rdda@;,qw, when
he&a‘?ﬂlfﬁ@t@ép to AL AR ' QLW +f suc aﬂﬂ&f’{lr 'glge{]t \%@uﬂ&lly cffective

het er oaryl oxy, heterocyc eteroc :
hyamayss et vaey, depending upon the spec1ﬁc activity of the therapeutic agent being

used, and the age, physical condition, existence of other disease states, and nutritional
status of the patient. Additionally, other medication the patient may be receiving will
effect the determination of the therapeutically effective amount of the therapeutic agent

to administer.
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al koxyam no, nitro, -SO alkyl,

-SO aryl, -SO heteroaryl, -S02-al kyl, S02-aryl and -
W@Em9ketoes oaryl . Unl ess ot herwi se constrai ned PYT/UR08/051862

definition, all substituents may optionally be

further substituted by 1-3 substituents chosen from

al kyl, carboxyl, carboxyal kyl, am nocar bonyl,
hyféb@j Yihe RrkiOXKatrio@h @Q'Qféaﬂ@%aeaﬁs"ﬁn?@reatﬁié@ﬁdf'atdi’stegs@ ina
am no, cyano and -S(O"R, where Ris alkyl, aryl, or

hem@rl@alpw lugwg: n is 0, 1 or 2. [0058] The t erm
"heteroaral kyl" refers to a heteroaryl grou

covaliemrevgningihedisqase. Higt isagansinehe clinignl ﬁymlvm@ﬁ gf the disease not

heteroqm{(l,ve d al kyl ene are defined herein.
"Optionally substituted heteroaral kyl" refers to an

Opt ' @g%ﬂﬂnﬁg@é laistadb etgathsetaﬁésgﬁ% A d%%&pyﬁlllﬁﬁﬁll symptoms;
linked to an optionally substituted al kyl ene group.

Such hévébbaralkyl groups are exenplified by

3- pyridyl meth qui nol i n- 8-yl et hyl

4- m(lnbwy@%n%%@ﬂwgasy|ﬂmteﬁp94usmam9regrh@%ov%@hnlmmtomhe

term "heteroaryl oxy" refers to the gr

helt088Y dp yangreasey, fgsompauds phthininyeetiay %5@ wakylle of fosmimggcid

t 0,/ TBARL A ‘tﬁ/&ulruﬁ:at}f We%@sgnc% of Qﬁfnto'aﬁh/by carl&b'%?laér dﬁtO? groups

group haV|ng single ring or multiple condense

r i gdar theaetp nghd teum' phatroaca@icallynpdsentatde st referd tf abinihat negin
s e E R AR R SRR et ot SEPOERAM, AlFhich

oxayg eot bralodicatly ton ethr:nvn@ un&l@ureblgcylmrm@ceugaadw peceptable hasee

t e%sddlqﬁ)l ga}llés:t 09,0 érlef;n'lltl:cf fr&ﬁ ?qo?%aﬂg %‘8 a{nc %98 5. %g db eldlfl%%l

t I’Illncutgﬁ)mphsmlest I‘lm:,ludbéty my(df aplﬂpileaplﬂbeﬂgdlum potassmm lithium,

t et rahydr opyr an t et r.ahydr oth ra er i di

t r'c}ng?%l%[ i, (%gcmnb%gerp%@lesdw Sa(,jI{S %ﬁi}sa(f%%%] %‘(&ﬁl Hgga Ebases | clude

Eyﬂhﬂ gﬂegﬁt hryliteddtbmaﬂﬁdﬁ}irinﬁhlryd )@eclohdatjx %W@dﬁﬂﬁ,’yern:nmsdmﬂﬂ as alkyl
eza i dazi ne m dazol.ine, .apd. the |ike 00

Ui B8 el mae Bohel Paae gy e aTeLT Ry fEHoRERCY Hls

h edr@in @S W7 dubstiteidd sl T Hﬁﬁfes alk%hlﬁhlnﬂﬁ% Qﬁﬂﬁéﬁg‘zl arﬁm@sr ﬁldlﬂl&nyl

can be optional ]y subst ituted. with

anfiningy gostityisel glkgnyl zm&es 311(§1EP6§WF6€&B%%{13§) argl@PSe &rt@ame%ﬂq
t hakQK D URfd rb?bl%ﬁlkﬂgmﬁ’ﬁes mlféiéloal@}tl}(ﬁﬂiﬁlas tri(&} KAy -amines,

al koxy, cycloalky , cycl oa , ., acyl am no,
acybyityted ayelqaby! amines el BHRA C}’CIQ‘FIKHW%% BisHRAtE gy cloalkyl
azdn‘ﬁges g})ﬁ%ﬁoenﬁﬁhﬁ% rHl(cg)Mga{l %l) ahﬁ{e@ tr1(cglabﬁfc\éhzggﬁﬂﬁe’s

car boxyl”, carboxyal kyl, het er oar
he&uéﬂtmtyd:ngpllqaﬂqe@yl apriicp) dlsubﬂsuw@@@@%@ﬁm trisubstituted

PCCVCB%%Q /211Q1§1:!3§ 64 la I&qugﬂloamlﬁersygrlalg@gﬁ{ ngg(yleteroaryl amines,

het'er oar am’n am nocar bonyl am
edlben@ramyl :@my@s h@b@roaw ellnylles, hhtetoeyqimwml@@xyheterocycllc amines,

hy%ﬁl&é%?}%‘llg%?‘lhﬂ%% &l Oééc? (5{} A tgg 1561(5) ’whle%%é&:% l@% Pf tgen sdestituents
- S@thh ethime eerdiffereidRhé ais selected from the group cons1st1ng of alkyl,
substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted cycloalkyl,
cycloalkenyl, substituted cycloalkenyl, aryl, heteroaryl, heterocyclic, and the like. Also
included are amines where the two or three substituents, together with the amino

nitrogen, form a heterocyclic or heteroaryl group.

[0081] Specific examples of suitable amines include, by way of example only,
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ot herwi se constrained by the definition, al
substituents may optionally be further substituted by
wa2@909028 i t uents chosen from al kyl, carboxyl , PCT/US2008/051862
car boxyal kyl, am nocarbonyl, hydroxy, al koxy,
halogen, CF3, am no, substituted am no, cyano, and -
S(O"R, where Ris alkyl, aryl, or heteroaryl and n is
, isdpr@fyletnind, @@8hy l-Elﬂﬁ'net e létlﬂlhé)ltrl 1sf0 r65y3) dnind, RGP
-Sﬁ%)a%b63] The tern1 sub g?ltute ( %f ﬂﬁ%o rgﬁégﬁ&ﬂ@
t hgnige, -Gthgnalgnigg s dimetiygiggefhppol, tr?r@@mmenbélrtee%rmmne
" hglfiRatpfctdi &bcaﬂeeﬁ}?cfr?oahl%et HR1i8E, ‘BE’the %tﬁﬁén%&ﬁfﬁmé'
wherein the heteroaryl group is as defined above
i nghepdimige.dpelkplghichpingy Hpbrominsdpiaes Pagragine gripaidae, as

ahﬁg Hﬁhﬁqﬁ%&?@@%%ﬂmkqﬁﬁ ‘ﬂE%? term "sul foxi de" refers

to a group is alkyl, aryl, or
he :
S@g z@ﬁfhxﬂmamﬁ%@w Akt &5 LR Rans! ﬁe%r%pggeglf%gggrgm
arand, orgaicsaldst S#listlenvaddtonr wargphic aaés melﬁdmledlrdtéloelp acid,

[ Olgfv\ﬁgbr 1 a&gr q}f}ﬁ(}‘qcﬁcp 'ﬂﬁvc £c% %Bﬁsgtlgrlcaacgf ?rycpthe ﬂ:eo) Szall:%s derived

" Sindys brdavic ecﬁdsmblﬁldenadétlc aﬁ@ IPSOIﬂcmlcaaogT glypohcﬁc(d) BRuvit acid,
whi ch R.is substit ted stit.ute
Sui@ls Bt St Bt halb §F i okiie REB Hebehes e ac ™ ageric
t e:{cliﬂ chued d, bafzefcacidmlﬂnagfloatﬁd,M@lrc ac{dOm6BhnecFin€oniceiciv,

e ocivifgo%ﬁaﬂreo‘?eé? S eyl ity ng P 9]7O]T e
o TR e SR ph Rt B AR R e gt a RS E

angieha! diffeichanalid, pbdtiags, andatieiesd ah@ﬁtﬁt@g@ﬁag‘é‘ﬂ@ l&tonic and
sald eveq%%ar CIfCUﬂBt nce occurs an tances in
WHPEPTPTIPN ydnggents prsg elﬁl S s th OB g for
Fostabthacltically Sctivd b@REREEs iOv@NERWRAAES the e FRQFPRLUTESas @hy
the invention as disclosed, and the pharmaceutically
actBptAnnd mediats 2ceh irinaerwathle with he agivedperadien. issise sthe
Pr @dhpGSic c&iﬁ%’sﬁfoﬁ?ﬂs B8l RALXIDS RIpenhtaf ey € RBRARAR R an also
Addi t1 onal | he conpounds of the invention may

P ORPSIBESP @mlﬁﬁﬁ@nﬁ§yﬁm%trlc centers, and can be
produced as a racem c mxture or as individua
enantioners or diastereoi soners. The nunber of

st ereoi somers present in any given conmpound of

Formul a | depends upon thBomgghdyreof asymmetric

centers present (there are 2" 26 WD 2009/ 094028

PdPPEK 00 ermEasd nugbesing of %16 fePROUIES QS th BVesien é iHustigted

t hgidny PRRE crfiiv@8Y) Iﬂ%@ﬁ]alofs‘lr&rﬁmaqrﬁ}mmm@ id S65-Mh Y3l

st ere0| Soners nma obt ai ned 13/ resolving a racemc
Y

or(trmfbqurg@]gfﬁpbenﬁl X1l Zrdeoxgfliazel-3 and R? is hydroxyl:
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internedi ate at sone appropriate stage of the
synthesis, or by resolution of the conpound of
wo-00009428 by conventional neans. The i ndi vi duBCT/US2008/051862
stereoi somers (including individual enantionmers and
di astereoi soners) as well as racem c and non- racemc
m xtures of stereoisoners are enconpassed within the
scope of the present invention, all of ' ared
i ntended to be depicted by the stru i
specification unless otherw se spegi
i ndi cated. [0072] "Isoners” s 2
that have the same nol ecul ar [0073]
" St ereoi sonmers” arB seser s R et only in the
way the atons ars/ar anged inTspac€. [0074]
"Enantioners" are\a_fair of stereoisoners that are
non-superinposabl ¢ mrror imges of each other. A 1:1
m xture of a pa of enantioners is a "racem c"
m xture. The/term"()" is used to designate a racemc
m Xt ure wre yopriate. [0075] "Di astereoi soners”
are stereoi sone t hat have at |east two asynmetric
atoms, but which are not mrror-imges of each other.
[0076] The absolute stereochem stry is specified
acg Qﬁﬁ%d"’g({th3I%ro@hﬁﬂh%ﬁhﬂyl’%&hﬁ?l 2R c%a%%l%nm)}\é\fé%xy)
the conpound is a pure enantioner the stereochem str
at3-th m@ﬁhﬁﬁ)dﬁﬁﬁ@bﬁOWﬁy be specified by either R or
S. Resol ved compounds whose absolute configuration is
unknown are designated (+) or (-) depending on the

direction (dextro- or |aevorotary) which they rotate
the pl ane of polari2§@ﬂﬁﬂgﬁﬁ%ﬁﬂ£§ﬁémﬂéﬁelength of the
SO@8E e tdr R s I RA# T dine rP@’gﬁﬁé QJlthad Mneft S5Vt @Ban d Slvent
the systenmic delivery of the t herapeutic agent via

| n]jn@l‘é ndspthe @oqqa,‘r@)nig af %1/1@ mactlc[nd:@m deggsibeqd wragpjunction therewith

" RRIR K{{%;’E‘dr %?An'lﬁ{e %Eﬁz%ﬁé &M&en@'ﬂe%hltrﬂé Ei&%%%ﬁlra{ﬂa’fHF”

anount mpound of For nul is suff|C|enf
odlélﬁﬂ@kamrdrI@@t (WEMF”) ablogpdgring é@thwanmlﬂomménr dichloromethane),

[ r
Th&é&?#%‘ﬂ%%%%ﬂ?a%()f? Pl % 1B e SHE e B TRy he
depéredis ngedip te redegonspd dicfirescietgnvention/arg fnettipeganic solvents,
t herapeutic agent being wused, and the age, physica
c olfa86liTdn teraxigst enees afding prntdy seféisientsp athes/e aaftkd function,
BN t 0 ditionally,
ot i b?ﬁ? s e C%%l eﬁ%ﬁ‘ G@Q dcei ving will
effect t he detern1nat|on of the therapeutically
ef fective amount of the therapeutic agent to

adm nister. 27 VQ,4R09/ Q9N b (r2305(19P 1862

[0087] The compounds of Formula I in which R%is hydroxy and X, Y and Z are all —

CRP®-, in which R is hydrogen may be prepared as shown in Reaction Scheme I.
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[0079] The term"treatnent”™ or "treating" neans any

treatnent of a disease in a mammual, including: (i)
wee@oemoesg t he di sease, that is, causing the BCT/OB2988/051862

synptons of the disease not to develop; (ii)

inhibiting the disease, that is, arresting the

devel opnent of clinical synptons; and/or (iii)

relieving the di sease,rA@tiordscaaNg INg t he regression
of clinical synptons. [0080] Tn many cases, the

conpounds of t hi Qveptt on are capabl e of forn1ng
acid i s by virtue of the presence
am no a-d/or car} group¥*or groups siml§

t her et arnq&ngQEngy accgpts

refer 5 that ret aidRisho bi ol o@

ef feCt T™venesg and properties of Lh
Forrmula I, and which are not blologlca l'y or
ot herwi se updesirable. Pharmaceutically acceptabl e
base addition salts can be prepared fronV“IﬁwﬁgﬁN%M“W
and organi c bases. Salts derived from inorganic

o GO Ao B SISl SRR ble) i

Saditsdlvedal dnSindteddinead fdrlcRimME JadindIRSREmAHIAL 4E@ reactdivith
are not limted to, salts of primry, secondary and

e*i’bp}l%arnfqalmql?é §m0grg}@|f] a gampguRg pf fogpyla gs Xohete gy is lower

anjii@sne drfi13adalich aﬁ)‘?ﬂsrﬁﬁ§ X i Hasturbid %fjckﬁ’(l)rk,ylh t}ﬁrﬁr&@&e of a base,

d substituted al % am nes, tri(substituted al kyl
OREMPA] OSSN M LATDRRAC, Pefasiwe Rydrod. gessum earbeqaieepthe like.

a MG SactiSh Hrfi% bt U&n%gct?ﬁ rlé(dq e‘?a(ﬂng%? di §(§-:1‘(W'E' fouhigdt 1-10

al enyTﬁ am hes, tri{substitute (?eny am nes,

cylolugairkydy adibaesydudicd @tyrod)m aetmqgeka)tura fiarr3gs 24 hours. When the

t :r: !rllcgén 18 osulbsl%%nt%lw u%mé)geté th SUb t waol'lhmlrllléXI \FVI%SCE b %SI liydlioxgl is

cyisblaad ky bonvﬁrtﬂoﬂﬁi&neaﬁy Cfd)rCeahlkﬁil jbj/ pegipit@ing the product out of

di al ken am nes, tri(cycloal kenyl) am nes,
d%@%pP ﬁﬁ@%ﬁ%Bﬁﬁ?enyl anines, di substi t ut ed

cy I l. trls ted. cl oal ken

g ,Aklf?r%“@wﬂ%@mp&flg Grioihith 6dis G PRI GRagvent, for
he@;@mparaﬁétomml ,aquébub Bise radx@g_yfﬁr aintpRs 2I\|I pothRBIERadyde,

am et erocycl.ic es, di heterocyclic am nes,

t r?"Hé‘E%‘PB‘W%N a?n%f?feagout% %Sé)elalnaieﬁ- ﬁ%‘“%‘?“ire 5 ihRaeciarit

at abo@teqtid@IRhmbie of b bshpduue bf formea R W, aIkReN & 8wer

different and are selected fromthe Eroup consi stin

of allayery Pt 1-3 serbet temit el 2 idigdlo, beamasgihlorss inthe piepngglof about
al i?ﬁé&ﬁimolé%)éﬁloﬁﬁ'df}ﬁbtassﬁhhb%ﬁid% Latna %&M&{&@}emd at about reflux

cycl oal kenyl, substituted

C )
h e&e@p@aww or #hepiel-o dgast Whené]%%fe't‘%lén i Sw@tawﬁbcommw dered
fPfEﬁrI &n %Hl%h R h?/ﬁrogiy is88olat éotnvﬁﬁtoﬁal means for
toge er wt

he amno nitrogen, forma heterocyclic
orcxhmpryahipmageeappy- [ 0081] Speci fic exanpl es of

sui tabl e am nes include, by way of exanple only,
[0090] A method for preparing compounds of Formula I in which R" is phenyl

substituted by tetrazol-5-yl, W is methylene, and X, Y and Z are all —CR®, in which R®

is hydrogen is shown in Reaction Scheme II.

31



28 WD 2009/ 094028 PCT/ US2008/ 051862 i sopropyl am ne
trinmethyl am ne, diethyl amne, tri(iso-propyl) am ne,

wao eoof940eopyl ) am ne, et hanol am ne, PCT/US2008/051862
2-di net hyl am noet hanol, tronetham ne, |ysine,
arginine, histidine, caffeine, procaine, hydrabam ne,
chol i ne, betaine, ethylenediamne, glucosan ne,
N-al kyl gl ucam nes, the@ENOMORSCIENENES, Pi perazi ne,
pi peridine, norpholine, Nethylpiperidine, and the
l'i ke. [0082] Pharnaceuti cal cept abl e acid addition
salts may be prepared ganic and organic
acids. Salts deriyec
hydrochl oric
nitric a

acim ydrnbron1c acid, sulfuric acid,

'c -Cld and tﬁ?‘llke Salts

propi o 9
acid, malic aC|d mal oni ¢ aC|d su00|nic aq mal ei c
acid, fumaric aC|d tartaric acid

fz’

benzoic aci d, C|nnan1c aC|d mand

nethanesulfonlc atr es )
.||cyI|c acid, and the I|ike.

p-t ol uene-sul f oni S5
[0083] As used heréin, "p arnaceutrEéTTV’acc QDI ot
carrier" includes anvsand all solvents, dlsper5|on
nmedi a, coatings, antibacterial and antifungal agent s,

isotonic and absorption delaying agents and the |ike.

The use of such nedia and agents for pharmaceutically

achter b—digpatation efs QMML&%;ML@ the art. Except

insofar as any conventional nedia or agent is,

i NOBMIde eiceal i mirturhef theedmpoundef feymaiad In whigh Rs s bepgonitrile,

t h&blilt&l'ﬁﬁ LIRE, Ul %m&&%@ﬁ’l fi 1291%%5 élﬁje&%@kﬁ%kﬁﬁ% The reaction is
Suppl enent ary active i ngredients can al so

| n@mdlpmfrdaatt edenpetaturt héaboomb@% far ebaut lméﬁrernmlt@t Wl the reaction

n nunb r|n ounds .of
| e St SR B, A ae PRSPPI Glat means,
coifaspe;mnqbleﬂfy dhesrmad gaghy ion sﬂ\ﬂaa gh. RL is 5-[3-fluoro-5-
(trifluoromethyl)phenyl]-(1, 2, 4-oxadi azol -3-yl) and R2
is hydroxyl: 29 WD 2009/ 094028 PCT/ US2008/ 051862 COH O
O NOO NF
Step 2 — Preparation of a Compound of Formula [

[0092] The purified product of formula (2) is suspended in an aqueous solvent, for
example acetonitrile/water, and a catalytic amount of a strong acid added, for example
trifluoroacetic acid. Removal of the solvents provides the compound of Formula I in

which R is phenyl substituted by tetrazol-5-yl.

[0093] Similarly, the compound of Formula I in which R' is [1,2,4]-oxadiazol-3 -yl
substituted by benzonitrile at the 5-position is converted to a compound of Formula I in

which R' is [1,2,4]-oxadiazol-3-yl substituted by tetrazol-5-ylphenyl.

[0094] Compounds of Formula I in which R? is -NHR” in which R is hydrogen may
be prepared from an intermediate having a nitro group precursor, as shown in Reaction

Scheme I11.
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CF3 i s naned
7-({5-[3-fluoro-5-(trifluoronethyl)phenyl] (1, 2, 4-oxad

W@ 2@bAo%098 ) } net hoxy) - 3 PCT/US2008/051862
- (4- hydr oxyphenyl ) chr omen- 4-one. Synthetic Reaction
Paraneters [0085] The ternms "solvent", "inert organic

solvent"” or "inert solvent" nean a solvent inert
under the conditions of the reaction being described
in conjunction therew th !including, for exanpl e,
benzene, tol uene, ace C ydr of ur an
("THF"), dinetoIfor-' ide ("DVF"), chloroform

met hyl ene chl orijde (@r dilch|oronet hane), diethyl

et her, nethsz ldind and the like]. Unle$
speci fiedfto § pntrary, the solvents use
reactions '
sok'ents’ 00861 The term "q.s." nmeans P
quantity sufficient to achieve a-§tas (N Ctd-0N,
e.g., to bring a solution to the desired vglune (i.e.,
100% . Synthesis of the Conmpounds of Fornula | [0087]
The conpounds of Formula | in which R2 is hydroxy and

X, n é . @i - E 'E iich R6 i s hydrogen may
b Stg f (il’r Ali&n JCom%%g of F m\MAISCherrE | 30 VO

20 . .05 = 1.
2o ST AORR A B AT EN SOUENR ) Pt
' - Rahemt I Biit,usiap p chiomanehadly lavailkblemitohdaRZeinslehyativo xythe starting
[0088]. n _general . the conpound of fornula (1

(3Rl R A ERRR oo SRR e B TRty grayongfren
i nawltwaso) and méactefl orithexdininl dithNp i, diteetdeyibl Breomhicde at and

reacted with a ..an equi mpl ar amount of a canpound

o CRB T R Uk Ol ST R ORBA TR g complete,
C ah® @Min@ o PBrmANA iisbRited B§ @onvRhGuHR1 @Eans HbO&@mpierbyt he
presence of a base, for exanpl e potassium carbonate,

pothaeaytegrrmy dngilicei&cl cesi um carbonate, or the Iike.

The reaction may be conducted at a tenperature of . |

abld0201sytermgrely fth compoynd af fermulphG e Rgrsuspsyded|ia aeetg acid

fﬁﬂ%ﬁé&%dﬂ& @ s16Q QAL SNBIEARL HEL2( 8140 FnihRes? AR k&ictidGM be
e

exothermic, the suspension is cooled in an ice-water bath. Once all the zinc has been

NH,

added the reaction is allowed to warm to room temperature under continued stirring,
After the reaction is complete, the amine of Formula I is isolated by conventional
means, for example by filtration with Celite to remove side products, followed by

washing with ETOAc, drying with Na,SQO,, filtering, and solvent removal.

[0097] It should be noted that if the compound of formula (3) has a carboxyl group
present on the R' moiety, the carboxyl group may be protected as an allyl or alkyl, i.c.,
tert-butyl ester before carrying out the reduction of the nitro group. It will be
understood that the protecting group may be placed on the carboxyl group before of the
R'W group to the Formula I core using, a Pro-R'WX compound as a reactant, or after
attachment, for example by reacting the acidic compound of Formula I, with 2-
methylpropan-2-ol, MgSO,, and H,SO, in dichloromethane. Such a protecting group

protects the carboxyl group in any subsequent reaction in which the amine is, for
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reaction is substantially conplete, the product of

Formula | in which R2 is hydroxy is isolated by
we@amvemoeonal means, for exanpl e by precipitatPeyUs1968/051862

product out of solution by addition of water. [0089]

Al ternatively, the conpound of formula (1) is

di ssolved in an inert solvent, for exanple acetone,

antkaAplcageRy, San@ @sse%s@dféﬁgvedfa%r KYRNBL Gia SO aBH g}dmlysm

hydroxi de, and the m xture soni cated for about

mi GIEI8ENS The mi xture is then reacted with about an

equi nol ar amount of a conpound of formula R WK, wher

W ﬁ09981 dwespersign Risepapopnd ofF axmpipdin whighsV Rethylqns, X.of énd z

br Q8911 0f RE N Q¥i%h R6rls hiodRh EHARE & 1, %ba%ﬁesp%ﬂdlng compound of
egagnolar annung of ot§33|un1|od|de and the nixture

meld Lan whisb Bt i NPQR it @myernal?\@ncemf heapdvit 1-5
days. When the reaction is substantially conplete, the
product of Fornmula I in which R2 is hydroxy is
i sol ated by conventional neans, for exanple by
chromat ogr aphy. [ 0090REACHHONSEHEME Y epari ng
compounds of Fornmula | in which Rl is phenyl
substituted by Oy 5-yl, Wis nethylen
and Z are all i Twhich R6 is hydrog

in React | eheme T™31 WO 2009/ 094Q
PCT/ US20( 18(Sj REACTI ON SCHEME | |
Fog+UbNa |\ (2) NON Foratha Sy

phenyl substltuted by tetrazol-5-y TNVS Step 1 -
Prepar ati on 6f*"*d Conpound of Formul a ( 2)Forfu@OBA: rliskro,R>
general, a m xture of the conmpound of Formula | in

whi ch R1 is benzonitrile, dibutyltin oxide, and

azfioae rin geterny| thé ¢oatmr®uh<$0§mjnel@ﬂ @uwhioh R reowevie suspdiiied in an

reac cond, erat.ure of oWt 150
f OIPCTL i OQVq:nlt %br eé'(l)mpne Efjorom ane nﬁ a terﬁar&%ase adget%l Fox exampq:e
S ulysidant Tab hyxteogdostce to i‘th)at (vood t@hpoahd bbfomdlhla R(BD,CBadded,
I n nal
| Sa?nde‘}}tleenqlx? re ?egcte(? Potr Iat?ou?l 2r£%urs When the reaction is substantially
complete, the compound of Formula I in which R* is —SO,R"” is isolated by

conventional means, for example by chromatography on silica gel.

[0100] Similarly, reaction of a compound of Formula I in which R? is amino with an
acylating agent of formula CIC(O)R’ provides compounds of Formula I in which R? is -
NHR* where R* is —C(O)R. Reaction with a compound of formula CIC(O)NHR’ or
R°NCO provides compounds of Formula I in which R* is <C(O)NHR”.

[0101] When a carboxyl group present on the R! moiety has been protected as an allyl
or alkyl ester before carrying out the reduction of the nitro group, conversion of a
compound of Formula I in which W is methylene, X, Y and Z are all —CR®-, in which
R® is hydrogen, and R' is an allyl ester derivative to a corresponding compound of

Formula I in which R is an acid derivative is shown in Reaction Scheme V.
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for exanple by chromatography on silica gel. Step 2 -

Preparation of a Conmpound of Formula |I [0092] The
w@erovopees product of fornmula (2) is suspended PEI/HS2008/051862

aqueous solvent, for exanple acetonitrile/water, and

a catalytic amount of a strong acid added, for exanple

trifluoroacetic acid. Renoval of the solvents provides

t he compound of For mulrgAcTioON YdHoNeRL is pheny

substituted by tetrazol-5-yI. T0093] Simlarly, the

conpound of Formula I in which Rl

[1, 2, 4] - oxadi azol - 3-yl '

the 5- positiop is conver 3 cowound of Formul a
in which Rl substituted by
tetrazoh« phy 0u-oounds of Formur & | in
which R2 is NHR WhICh R5 i s hydrogen may be

prepared from an Y nt ernreds ateshavi-ng«a nitro
precursor, as shown in Reaction Schene . N
2009/ 094028 PCT/ US2008/ 051862 REACTLON IBCH )
Step 1
- Preparation of a Conpg In
general, a nitro deriVati fdrmula (3) (prepared
as described in Reaction gene | but ysing_a__
connercially avail abl e nitro dai"d28ri“aétTvative" as
SO verl tg!?nrg:gal e\x)?ﬁaaen?li I@ r}101 éj Bc'é%g ?)9 %ed%ﬁ an al&ﬂ ﬁsﬁ%rﬁﬁe and
Wadeeuvam&mﬂ Fowadd Elsl dlM(ﬂ‘hedSﬁ) dm unmt doltdnit,dor ethmpl'Ehetrahydrofuran
reaction i.s con ucte

5059 9y BT REGRE SRealin B e BT SRty e Rab agipgp

c Omdb(Et "Ehe redckien Rrbidicel afabiotilém hem@ratﬁre f@tabolthyl2 hours.

co en |onal r exa I chrongpt o hy on ;.
Si aé?acthnd@@@ftaﬂlﬁw CX’PB@“Q& Oyl 1 Which R is

f of HSE}hlz@lc 6&) deantiheis m&mwwnwﬁn@ﬁehﬂe@s afok kandpl Bquld
y the slow addition of zinc over 20 to 40 m nutes.

t m@om?é%whdr?nmcri etle WheR & sty has begipretssiss asangiol ée. e ter
c O&Jtﬁdes’teﬁ‘ tROAr S BRI €6rnRAd Dis sEPERIcAkd HEOST ZhdealRBSt 50°C for

1 hour followed by gradually increased heat to 80°C taking for approximately 2 to 3

roup

hours. Once the reaction is complete, the suspension is allowed to cool to ambient
temperature and stirred for an additional 7 to 10 hours. After stirring, water is added
and the reaction mixture stirred at least for 1 h under ice-water bath cooling. The
resulting precipitate is collected by filtration and the residue repeatedly washed with
water. After drying, crude product is collected and may be purified by recrystalization

in DMF with methanol.

[0103] If desired, additional modification of the R' carboxylic group can be carried out
by reaction of the compound with an alcohol of the desired moiety as shown in

Reaction Scheme V1.

REACTION SCHEME VI
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added the reaction is allowed to warmto room
tenperature under continued stirring. After the

WO 2@enye8 i s conpl ete, the ami ne of Fornmula | PGI/US2008/051862
i sol ated by conventional neans, for exanple by
filtration with Celite to renove side products,
followed by washing with ETOAc, drying with Na2SO4,
filtering, and solvent renoval. [0897] It should be
noted that if the conpound la (3),has a
carboxyl group pres Jety, the carboxyl

gr oup y be protecté or al Rydu, d

tert-b bef garrylng out the f educt ion of
t hed ’ & %~ under st ood tHat the >
protecti mup nay be placed on the carboxyl group

bef ore of { b€ qrou to the Formula | core using,
a Pro- RIWK corrpoJﬁrH‘“‘"‘d [ F SARTEHYY B af t er
attachnment, for exanple by reacting the @ci .
conpound of Formula I, with 2- meth | prdpan- 2- ol _J "oR
MyS04, and H2SO4 i n,di chl or onet hag®&. ~§$ > Fecting
group protects the| subsequent
reaction in whi'sh 4T o O-2009/ 094028
PCT/ US2008/ 051862 ex3 acylated and is easily
renoved after acyl ati on a conventional hydrolysis
conditions. [0098] Conversion of a conpound of Fornula

| in which Wis nethylene, X, YF4ty!izvhidy} &eaghy deiviirg

in which R6 is hydrogen, and R2 is NH2 to a
correspondi ng conpound of Formula | in which R2 is

N R e BB P TR e st
Foguan haTHF bAD M aadthAthl aSbaseS@mém[efhg)aaﬂmel dadgener al |,
t he conpoun ich RR is amno is

d
sUSHRALERAPH © o By Sgiopanilloved E3S #ptogm temperature for

di HlRiRAEY hABE: unddith ﬁtr&@ﬁtahﬁ’dsﬁhé?@@n@dﬂ@ chagd &Mthe synthesis is
exanple pyridine, The mxture is cooled to about OC,

a IS AdOgHOT fithe R aoﬁfsmn dftethylamigepy idige RSy eiy és

r eﬂraé@gldft% cd%ﬁ%gd ixRird \ed at YOS Rerh ABarhirg 8Gitah ‘aﬂ‘d1h§nal hour,
substantial ly npl ete, the conpound of Forrmula | in

whitBier tigaddgion 9@2@@5 thesmediBedsgoyotsyd of Forvdmt pasrhgicollected from

@gﬁ% on silica ge
Fg?g% a%%ﬁfﬁﬁgFg%g$2§g%G5n o(ﬂgfggﬁ%gund of Formula I

' n[O‘N%] C"['Tle Bgmi)éunﬁ%ﬂgrrﬁ‘dl& ﬁl\@ﬂG are either commercially available, or are

made by methods well known in the art. For example, to prepare compounds of

Formula I in which R' is oxazole substituted with optionally substituted phenyl, the
synthesis starts from a compound of formula (4) (which is a compound of formula
R'WLG in which R' is optionally substituted 1,3-oxazole, W is methylene), and LG is

Cl, the preparation of which is shown in Reaction Scheme VII.

REACTION SCHEME VII
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acyl ating agent of formula C1C(O R5 provides conpounds
of Formula | in which RR is - NHR4 where R4 is

WO S{0DpRB28 Reacti on with a conmpound of fornul a PCT/US2008/051862
C1C(O NHR5 or RSNCO provi des conpounds of Formula |
in which R4 is -C(ONHR5. [0101] Wen a carboxyl group
present on the Rl noiety has been protected as an
allyl or aIkyI ester before carrying 9 he

reductlo itro gro converS|on of
conpound” of rnul% I+Inmﬁaﬁh- et hyl e
I C nd

and Z are allg , 1 NH R R6 |s hydr ogem~ca
is an allyl ester derivatlve to a correspondi ng
conmpound of @ornmula | in vwich RL is an aci

derivative is shown in Reaction Schene V. 34 WO
20087rOB40@8ioRPII/ WH2H08I BiB62 REACTI ON SCHEME V o |\
NHSOR* ol \ Oo Fornula | in which R is an allyl
ester derivative 0 NHSOR'® HO\ OO Formula |l in

which R is a benzoic acid derivative [0102] In

gelbédd|in gmeﬁn I, héicmrqaccﬁt@ie;(a)haseabecewitb am amwpeiateae%uhﬁituted
al | t er|

oAb . W R BB Blen gl gre
a Rasen i dbhdt&%e’ﬂmph &rrl}?éfaﬂiﬂ@bﬂ abeut 1@Od40°C for aboutl 6 hours. When
te rakls(trH@henyl phosphi ne) pal | adi

r e TGP ISS ORI SamBFicallt HemPYBH g(ﬁﬁlé"r‘ fdt ‘éOIFtGJ by
ab&menlmﬂaa ni@sy, for exafi2Eb DAL rcﬁ@ﬁiato%faphss o Mh&l %1111514 al | y
onpl ete, the conpound of Formula |
beW@Bﬂ@hﬁﬁpaﬁ@ﬁﬁ@VﬁﬁT%@@FE |solated by conventlonm
nmeans, for exanpl e by chr omat ogr aphy on si
gel010 cRAPPHIH &f §Prlﬁa@ (”b)éeﬂl% Faetee v aagmawnéwpifﬂrmula (D,
| . @aidzdi® chan#&a)ﬂ%ﬁle& as $hB&n ARV Y@@l 1 E&wl{b Brovide a
I s suspended and heated at 50C for hour
fdﬂmﬁweﬁiﬁﬁbgﬁﬁééally i ncreased heat to 80C taklng for
approximately 2 to 3 hours. Once the reaction is
conpl ete, the suspension is allowed to cool to ambient

tenperature and stirred for an additional /7 to 10
hol@1 981 Samilety. 3 epmpquad of foamelp R W LA dewhicl Raistoptionally substituted

repg il Quiflord W n%ﬁy'ién@ qm@iG'1§@§éan b0 breparld WWBHm in Reaction
i cé-wat er bath cool i'ng. resulting precipitate I's
co&ﬂ@@@é@ﬂby filtration and the residue repeatedly
washed with water. After drying, crude product is

coll ected and may be purified by recrystalization

REACTION SCHEME VIII

~N
L Dk
R NHNH2 ’ \O TCl - N|\N/>_/
(4a)

(©)
@

where R is optionally substituted phenyl

[0109] The hydrazide of formula (c), which is commercially available or made by
means well known in the art, is suspended in 2-chlorotrimethoxyethane (d) in the
presence of an organic acid, for example acetic acid. The mixture is carried out a

temperature of about 140-180°C, in a microwave oven. When the reaction is
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in DMF with nethanol. [0103] If desired, additiona
nodi fi cation of the RL carboxylic group can be carried
W@i09/094928 eacti on of the conmpound with an al cob@l/Us$008/051862

the desired noiety as shown in Reaction Schene VI.
REACTI ON SCHEME VI 35 WD 2009/ 094028
PCT/ US2008/ 051862 O NHSO R15 CI O R200g, G ~ ~ O

Cl subt#Atlal 1P dmEeE AR & ibolnd B a4 (4RLis ls%la@edhﬁy%m&mwld
deri vatlvgcollg\ll)el—lSOZRlé{ilp RzO O O Fo?ﬁ% la | inwhich Rl
i sMedilSet her derivative [0104] The acidi c conmpound of

Formula | is first dissolved in an appropriate solvent
suldh1Y Similgrlye p coppouat ghpraple R ‘é’ﬂ%)@léﬂ@qﬁéﬂ igptionally substituted

tri eyhyhamonevardikgiefe, @nd Loiicbl %%@?%%h af{oRhiidReaction
Thi's solution is allowed to react at roomtenperature

f obchempp¥ oxi mately 1 hour under a nitrogen atnosphere.
Once this stage of the synthesis is conplete, a
solution of the R20CH reactant and

di met hyl am nopyridine in solvent is added and the
conbi ned m xture stirred at roomtenperature for an
addi tional hour. After the addition of water, the
nodi fi ed conpound of Formula I can be collected from

t he separat ed organi c phase using conventiona

nmet hods. [0105] The conpounds of formula RIW.G are
either commercially available, or are nmade by nethods
well known in the art. For exanple, to prepare
conmpounds of Forrmula | in which RL is oxazole
substituted with optionally substituted phenyl, the
synthesis starts froma conpound of formula (4) (which
is a conpound of fornula RIWGin which RL is
optionally substituted 1, 3-oxazole, Wis nethyl ene),
and LGis d, the preparation of which is shown in
Reacti on Scheme VII.
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REACTI ON SCHEME VI 36 WD 2009/ 094028
PCT/ US2008/ 051862 O CI NC C + 1l | ~-R O HZNx\R
w@2oopad40tdh) (4) where Ris optionally substitRCEUS2008/051862
phenyl. [0106] In general, 1,3-dichloroacetone (a) is
reacted wth an appropriately substituted benzam de
derivative of fornmula (b), in which Ris optionally
substituted phenyl. The reaction is conducted at a
tenperature of about S ut 1-6 hours.
Wien the reaction is substantially conplete, the
conpound of fornmula (4) is isolated b conyenti onal
means, for exanple by ffkash-"ehr omat/ography o Fiica A
gel ern recnystal Lization]from an Tnert sglvert. N\
[0107] The conpound of forgula (4) s then redetgd
wi th®a conpoufid of fornulg ), (daidzein,
comrercial |y avail able) as shown in Reaction Scher® |
above, t enpPrROVii@Rly absinCOMPALHRP iOfdaokos Rtk @yl . [ 0108]
Simlarly, a conmpound of formula RIMLA in which R1L is
opstepnal | y substituted 1,3, 4-oxadiazole, Wis
net hyl ene and LG is C can be prepared as shown in
Re[@ﬂl'llgﬂ %erﬁgd)ﬁ,&m?ni;sﬂlé \lﬁq RIATE {ePINinSEHHE \/Eis\ﬂ[itibndllg skbstnfdd
R NHNH2, 4a ere Ris optionally substitute
phiFpy ‘[S(‘ﬁag@}‘ “%'h@qwa% oy lagrng 9fﬁé\9f@¥ﬂb &2 Pk et for
COMARpRI calahy. a¥iaidadiings &ndiBGLatRYemPBARS oWebdut KNOWAC fir
the art, is suspended in 2-chlorotrinethoxyethane f(d
i nabohte? hqyrse SEprngthoreagtion ay yhsthrtiay cempleter thesepgsiuad of formula
acet i.G ' ' is carried out a tenperature
of@gkgﬁo?&%ﬁbg-c}ggeéﬁﬁﬂggﬁi crowave oven. Wen the
reaction is 37 WO 2009/ 094028 PCT/ US2008/ 051862
substantially conplete, the conpound of fornula (4a)
| sgi59l ated by conventi onal

RS

[0112] The compound of formula (g) is then reacted with a compound of formula (h),
in which R is hydrogen or lower alkyl. The reaction is conducted at a temperature of
about 50-100°C, for about 2 hours. When the reaction is substantially complete, the

compound of formula (4b) is isolated by conventional means.

[0113] The compound of formula (4b) is then reacted with a compound of formula (1),
(daidzein, commercially available) as shown in Reaction Scheme I above, to provide a

compound of Formula I.

[0114] Alternatively, a compound of formula R'WLG in which R' is optionally
substituted 1,2,4-oxadiazole, W is alkylene, and LG is Cl may also be prepared as

shown in Reaction Scheme X
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means. [0110] Simlarly, a conpound of fornula RIWG
in which RL is optionally substituted
wa@9mvadi azol e, Wis al kylene, and LG i s C PCHOS1968/051862
prepared as shown in Reaction Schene | X 38 WO
2009/ 094028 PCT/ US2008/ 051862 REACTION SCHEME I X 2 R
Cl K" RNHRCOCNNHOH 10 0. 1 N~ Ch) NCO Rs (e)

(f) OH (g) (4b) where R is %Ptionall substituted
phenyl and R5 is hydr&ééﬂé&mliw Step 1 [0111]

In general, the nitrile of fornula (e) , in which Ris
optionally substituted phenyl, bs reacted W th
aqueous hydroxylan1ne f or mul f)) i protlc
solvent, for ex& t hanqt. e reacytoR i s
conducted at a tgnpger at ure—ef—about>50- 100 r

about 2 hours. \Wheristhe reaction is sub8 tiallky

conpl ete, the conmpound' of formula (g) is |§ | at ed by
conventi onal RRARS opti@lREbsidicf Dk 2 R TM@rEOAT of
formula (g) is then reacted with a conpound of fornula
(h), in which R5 is hydrogen or |ower alkyl. The
reaction is conducted at a tenperature of about

50p11X) CEhechﬂhp@imd of fothkang)Ss rédrediwith elerceﬂlpblirﬂl’a)f f@mula (h"), in

sub tanti ete n Jrul 4b
REE Ry Brodg ot Elshal e sBRRE A £pap s ThE bodibt B

of sufitaslendvent dieh ald&htd?@ﬁbtha&la@ﬁ@@boWdttbl a@r@ﬂﬁ@telymﬂcohfter 20 to

Reh e S G el 2 U ol Tition Sowed o

COoppa&oQfto EALRY @Bh anll @ﬂépda]re t‘%ﬁ @ddé@hﬂld/tﬁla ¥ehy@ration allowed to
compound of forrmula RIWL.G i n which is optionally

subsesed fareg addiponal ﬂas@a@hoaw Solid \t«mhén}shph@ymé AEide iemevsdiagd the
C reBMif sSReRevEIRRAT £ tRSconDBWM LA tHnREAGH] QR oReEeE X

conventional means.

[0116] As before, the compound of formula (4b) is then reacted with a compound of
formula (1), (daidzein, commercially available) as shown in Reaction Scheme I above,

to provide a compound of Formula I.

[0117] Similarly, a compound of formula R'WLG in which R' is isoxazole, W is

methylene, and LG is Cl can be prepared as shown in Reaction Scheme XI

REACTION SCHEME XI

R OH R Br

@ (40)
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39 WD 2009/ 094028 PCT/ US2008/ 051862 REACTI ON SCHEME X

CLOHR O RNHz \~\ RSOIr (g N(h') MORs OH
W@ 20p/094akere R is optionally substituted phenyPCHOS20P8051862

i s hydrogen or |ower alkyl [0115] The conpound of

formula (g) is reacted wth the conmpound of fornula

(h"), in which R5 is hydrogen or |ower alkyl. The

compound of formula (h'") is placed in as suitable

sol vent such a dichl oronet hane and cool ed to

appepxi mately 0C. After 20 to 40 minutes, the

conpound of formula (g') is added and the coupling

r e@¢id] QR el DWRHade B 1enP 1OGRA%k §Brduld @), 20 WRILK R.is &fdloftally

and Ph3P are then added and the dehydration allowed to

proREEecd Bhicngh isgepdicdivahathyl chlgrogxipitpegctategpimgpla (7)) in an inert

t'@oﬂ%ﬁﬂﬂhBQQ&M@%H@%MQﬁmhﬁ1ﬁﬁﬁ?%%@x%%@a%££ fof m ng

sol vent evaporated "‘and the conmpound of fornula (4b) is

i stocthyleaityy The eravteantis ervdbctedbatngemipadataig jof w@ub@%"rCe fortaheut

¢ oﬂpéwl?ogl Wﬁ%&gﬁ%ﬁ%&fﬁ% s;ulbic‘%r&at?gg g(lgrﬁagt% etﬂe X\@) C(Q) Fﬁl of formula (k)

oun conmer
awamh&hmewcaswmh@mhmbnmREaction Schene | above, to
provi de a conpound of Forrmula I. [0117] Simlarly, a

conmpound of formula RIMLG in which Rl is isoxazole, W
is nmethylene, and LGis O can be prepared as shown
i nStReacti on Schene XI REACTION SCHEME XI O/N O R +
HOY N" O\ iL"- (i) A (j) RO (k) /NI/N

[0119] In general, the ester derivative of formula (k), in which R is optionally

substituted phenyl, is reacted with a reducing agent, for example sodium borohydride in
a protic solvent, for example ethanol. The reaction is initially conducted at a
temperature of about 0°C, and then at room temperature for about 1-2 hours. When the
reaction is substantially complete, the compound of formula (1) is isolated by

conventional means.

Step 3

[0120] In general, the hydroxymethyl derivative of formula (1), in which R is optionally
substituted phenyl, is reacted with a brominating agent, for example carbon
tetrabromide in the presence of triphenylphosphine. The reaction is conducted at a
temperature of about 0°C for about 1-2 hours. When the reaction is substantially

complete, the compound of formula (4c) is isolated by conventional means.

[0121] An alternative method of preparing compounds of Formula I is shown in

Reaction Scheme XII.

41



010 O\ ROHR Br (1) (4c) 40 WO 2009/094028

PCT/ US2008/ 051862 Step 1 [0118] In general, the
waeewvpheee derivative of forrmula (i), in whi chP®I/US2008/051862

optionally substituted phenyl, is reacted with ethyl

chl orooxi m doacetate (fornmula (j)) in an inert

sol vent, for exanple tetrahydrofuran, in the presence

of a base, for exanplgpatticeiRybanipnen The reaction is

conducted at a tenperature of about 0-25C, for about

10- 24 hours. When the reaction is substantially

conplete, the conpOU|d of formula (k) is isoiated by

conventional ne& ep~ 2 | ] Ing

ester derivati fo nulaigﬁéga»n whi

optionally [

reduci ng atfent, Tor E&xanple sod|unmoa OPYef | a

protic solvent, for exanple ethanol. The reactlon i's

initially conductegl at a tenperature of about OC, and

then at roomtenperature for about 1-2 hours. e R

reaction is substantially conplete,

formul a (1) is isolated by conventiong

[0120] In t he hydr oxynet hyl
f orfiul'a (1| mhlch Ris optlbnall

phenylyepe e g-®

exanple carbon tetrabrom de in the presence of
tri phenyl phosphi ne. The reaction is conducted at a
tenperature of about OC for about 1-Z2uhaurs. Wien the
reaction is substantially conplete, the conpound of
fostopml a (4c) is isolated by conventional neans. [0121]
An alternative nethod of preparing conpounds of
Fol0oi22] dn keriesal showwmponnd &efaotulod),Schyeinexy>d-lodochtoiid-4-one, is

é.or\%%/éeod? \ﬁi?hZaS coFr)n%E/urLlJ(§ ZP t%rmﬁSﬁSXgEG Rgéem Lg\lls Sq}IE{\r/l% g%<0up such as
halogen or tosylate in a polar solvent, for example N,N-dimethylformamide, in the
presence of sodium iodide and a mild base, for example potassium carbonate. The
reaction is conducted at a temperature of about 40-80°C, for about 1 hour or may be
conducted at room temperature for a longer period, 2 to 24 hours. When the reaction is
substantially complete, the compound of formula (6) is isolated by conventional means,
for example by flash chromatography on silica gel or recrystallization from an inert

solvent.

Step 2

[0123] The compound of formula (6) is then reacted with the boronic acid of formula
(7), which are either commercially available or prepared by means well known in the
art. In general, the reaction is conducted in an inert solvent, for example
dimethoxymethane, in the presence of tetrakistriphenylphosphine palladium and
aqueous sodium carbonate. The reaction is conducted at a temperature of about 60-

100°C, for about 1 hour. When the reaction is substantially complete, the compound of
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HOORM O (5 (6) Rz \ RZ/ (6) +1 / 1\ (HO2B R
WO (7) Formula | Step 1 [0122] In general, the

w@ orvpomeeB of fornula (5), PCT/US2008/051862
7- hydr oxy- 3-i odochronen-4-one, is reacted with a
conpound of forrmula RIW.G wherein LGis a |eaving
group such as halogen or tosylate in a polar solvent,
f ofore RN ﬁolme&wb@fﬁ&ﬁﬁdnm%éaamf@leexamﬂew @las%h?&@ﬁ@g@a&fy on
sodium iodide and a nmld base, for exanple potassium
cavilisgrest @ recrpsllizgan frpganingricohatict ed at a tenperat ure
of about 40-80C, for about 1 hour or nmay be conducted
at roomtenperature for a longer period, 2 to 24
hours When the reaction is substantially conplete,

Iﬁ?d’t’llﬂd’e &T1deny torppepf @@nqrg skild 4y the &g t}beycompound of fomula
C O@'Y ﬁl@%’ !ﬁ%‘ﬂ@é reﬁ@@d"@rth th @bmBARAIRF Bor¥1af(5 a8 Broduce a desired
chroma hy on silica gel or recrystallization from
anconmep Of pInydnhSa) stsbevipblg1:23] The conpound of
formula (6) is then reacted with the boronic acid of
formula (7), which are eithey comesially available
or prepared by nmeans wel | kng he art. In
general, the reaction |s 3 etin an inert
sol vent, for exanple EepRoxy et hane, in the
presence of tetraklst??phenyfbhosphlne pal I adi um and
aqueous sodi um car bonat e. The)reaction is conducted at
a tenperature of about 60- 100C__for about 1 hour
vhehich pay then be reasieq with alsempewnd af faympla fRoWat &, depgiibed above.
conpound of 42 WD 2009/ 094028 PCT/ US2008/ 051862
Fornula I is isolated by conventional neans, for
exa y flash chromat ography on _sjlica

I
reldf QA GRTPHGH i FRBE PGB B T gy Clggmen-4-one

W ik kh g i@ Redl@idh skenivenof ordinary skill in the art,
the conpound of formula (7) may first be reacted with

t he conpound of fornmula (5) to produce a desired

REACTION SCHEME XIII

o) o
s N/
> | —_—
\O OH \o OH
® ©)
o)
|
—_—
~
[e] [o] HO e}

(5a) )

Step 1

[0126] In general, the compound of formula (8), 1-(2-hydroxy-4-methoxyphenyl)ethan-
1-one, is reacted with the dimethylacetal of N,N-dimethylformamide. The reaction is
conducted at a temperature of about 50-100°C, for about 2 hours. When the reaction is

substantially complete, the compound of formula (9) is isolated by conventional means,
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conmpound of formula (5a) as shown below R2 O1I \ HO
O (5) which may then be reacted with a conpound of

WO 200ad2R1WK as descri bed above. [0125] One PE/OS0$O51862
preparing the starting materi al
3-i odo- 7- met hoxychronen-4-one is shown in Reaction
Schenme XlI1l1. REACTION SCHEME XIII 00 / / NO\ O

10t} Qampidby( @iratiPof Del precipitate@pEdiie?, @(dlﬁl@ﬁﬁ}laﬁﬁo) 150 8R drbxy-

[0126 In general , the conpound of formnul
1-Fetouynbeypropet-Aokphenyl ) et han- 1- one |s react ed
with the dinethylacetal of N, N-dinethylformm de. The
reaction is conducted at a tenperature of about

50-100C, for about 2 hours. Wen the reaction is
suMeRantially conplete, the compound of formula (9) is

i sol ated by conventional neans, 43 WO 2009/094028
pdP1R b0 sPoBand of frmpladRanhic rggted pith Natoflesyodpimigegn an inert

Pr &&ich, Rl @infé Elqyl%form m(ted sredchod @miiee llTﬁgregé’tQﬁlQ@(y'
4- et hoxyphenyl ) prop- 2-en- 1-one. Step 27] The

C m@w abh teaeraire of Hpui E'Ct e Abquehbewd \Wen hhe reaction is
uBEl ﬂﬁ%&&hﬂh G E‘o uhd&F b mlﬁé’ks‘é‘g %tlod@{ 24 ﬁ?&% rétnen-4-

oro or sence of
r emet iis dolaitesl byccom:hnnd)@d:lmaansafot @rm@ﬂediyuﬁl@rmg ofItleeLHilic@ Eel,

f ovrvas%mgl{he sohg (\)Vlijtlil chloro%]rmt Qr?d rregl%gagllo?ﬁlelsglvent.

Step 3

[0128] The compound of formula (5a) is then reacted with boron tribromide to convert
the methoxy group to a hydroxyl group. In general, the compound of formula (5a) is
dissolved in an inert solvent, for example chloroform, cooled to about -80°C, and
reacted with boron tribromide for about 1 hour. The mixture is then allowed to warm
to about room temperature, and stirred for about 2-5 days. When the reaction is
substantially complete, the compound of formula (5), 3-iodo-7-hydroxychromen-4-one,

is isolated by conventional means.

[0129] Tt will be appreciated by those of skill in the art that various Q' and Q? linking
groups can be added to either the R"WX reactant or the compound of formula (6) prior
to the final synthesis of the compound of Formula I. Such alkylation techniques are
well within the skill of one of ordinary skill in the art and will be readily apparent.
Simiarly, methods for subsequent modification of the Rl, Rz, or R3, substituent after the
synthesis of a compound of Formula [ will also be readily apparent to one of ordinary

skill.

[0130] For example, a method of making compounds wherein Q' is methylene, T is

NH, and Q” is cthylene is shown in Reaction Scheme XIX:
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substantially conplete, the conpound of fornula (5a),
3-io0do- 7- nmet hoxychronen-4- one, is isolated by
we@amvemoeonal means, for exanple by filtering BET/USI068/051862
silica gel, washing the solid with chloroform and
removal of the solvent. Step 3 [0128] The conpound of
formula (5a) is then reacted with boron tribromde to
convert the nethoxy ggraupohos@bvienoky! group. In
general, the conmpound of fornmula (5a) is dissolved in
an inert solvent, exanpl e chl orof orm coole
about -80C, a]d ed wigth boron tribro
about 1 p he tupe—+sﬁthen al | oye

about enpgr at ur e, EQ@L§HJrred fg

days. Mien-the-Teaction is substdht ,

t he conpound of fornmula (5),

3-i odo- 7- hydroxychronen- 4-one, is isol at edwby
conventional nmeans. [0129] It will be appreciated by
those of skill in the art that various QL and
l'inking groups can be added to either the RIWK
reactant or the conpound of formula (6) ’t he
final synthesis of the compound of Fagrnula | ch

al kyl ation technigues are well wt of
one of opdinary skill in tha\q;&\a e readily

apparent. Simarly, met hods For “Sub equent
modi fication of the Rl, R2, or RS3, %HR§EWMh ngghﬁgmy
the synthesis of a conpound of Formufa | will" al'so be
r e [y apparent to one of ordinary Skl||. [0130] For
exanple, a nmethod of maki ng conpounds wherein QL is

Mefolyd] e cohimlefialNahvaiRBR cGRpbEhd N OFHERE 1) i§ IS ih Bn inert
Reaction Schene Xl X: 44 WO 5009/0940

PCPhERR o gramlgaEtonRERETR @wes&ilemaadﬁpd( feygxemple 2Nypotgssium

gh raided We Kgxtﬁ%% ﬂh@ﬂjﬁ:@&&g@ﬂﬁ houha Quindie? Lot Q@
compound of formula X'Q? X where X" and X? are independently iodo, bromo or

chloro. The mixture is reacted at about reflux temperature for about 1-5 days. The
solvent is then evaporated and the residue purified using conventional methods such as

column chromatography to provide the compound of formula (10).

Step 2

[0132] The compound of formula (10) is the reacted with a compound of formula

R'Q'-NHj, in an inert solvent such as DMF. The reaction takes place at a temperature
of approximately 50°C to 80°C for 12 to 48 hours. When the reaction is substantially
complete, the compound of Formula I is isolated by conventional means, for example

by solvent evaporation followed byt TLC.

[0133] As will be apprant to one of ordinary skill in the art, this type of reaction can be
modified so that a modified Q' linking group is added to an appropriately halogenated
R' derivative according the the method described in Step 2 to provide a compound of

the formula Rl—Ql—X.
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H Formula | in which Tis NH and NR2 is hydroxy Step
1 [0131] The commercially avail abl e conpound of

wo ooad28 1) i s dissolved in an inert sol vent PCT/U82008/051862
exanpl e acetone, and an aqueous base added, for
exanpl e 2N potassi um hydroxi de. The m xture is then
reacted with about an equi nol ar anpbunt of a conpound
of forrmula X1@X2, where X1 and X2 are independently
i odo, bronp or <chloro. The m xture is reacted at
ab@yi4) e hhditer VEMRK B ME 8y tRsisab@dhe derRatlRY 8f delh& Q! and/or Q?
solvent is then evaporated and the residue purified
u Slqu@ng(%wpé may §a aredie producs comppunls of Beymyled wherein either or both
c h&f%‘@é%%lﬁé%ﬁb ¥re hQdBLPMibSGuiNEF GURAMBY: REthd LS Mlkehe
(10). Step 2 [0132] The conmpound of formula (10) i's,
t heonppenedsechergin @ i nesthypvantisafH. fapd (A s -hyRIyy-Pxpiyldng isgghown
i nen h as DM. The reaction takes place at
anﬁgﬁ%§$%¥§g%m§%$'approxinately 50C to 80C for 12 to
48 hours. When the reaction is substantially
conpl ete, the conpound of Fornmula I is isolated by

conventional neans, fEFexRPskensit 89! vent
evaporation followed Dyt TLC [O0I33] As wll be

apprant to ong ofpordinary skill in the art, this_type
of reacti be nndiglgg§so that a nodi f¢ed

| i nki pg ’ added tb~an Qppropri at gesfat ed
Rl de e according&kggDMEe met hod [ [

Step 27t oOprovi de a conpopgagd of e Tor .
45 WD 20087 094028 PCT/ US2008/ 051862 [0134])1)I n anot her
variation of the synthesis, oxirane derivatives of

desired QL and/or @@ Ilinking groups may be used to
produce conpounds of Formula | wherein either or both

of the Q noieties are[gyﬁﬁﬁxy sub§gitWte . gor o
exanpl e, a method of maki N conpounds erei |

methyl enel) T is NH, anojtg—ﬁs 2- hydroxy prop j

shown Fn)Reaction Sctieges'RX:  REACTI ON' SCHEME XX

"' O\ HOO K2C0 80OC DM F V-/,-"0 O (5'") 0 (1I) R?

Formula I wherein Q! is methylene,

Q2 is 2-hydroxypropylene, and T is NH

Step 1

[0135] The compound of formula (5") is reacted with epichlorohydrin and K,CO; in a
suitable solvent such as DMF. The reaction takes place at a temperature ranging from
60°C to 90°C and is carried out for 1 to 6 hours. When the reaction is substantially
complete, the solvent is removed by evaporation and the compound of formula (11)
collected as a precipitate from the residue by treatedment with H,O. The precipitate
may be collected conventional means, for example by flash chromatography on silica

gel or recrystallization from an inert solvent.
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H RNH2 RAN O O (11) DIPEA, EtOH reflux 0 R2 Fornul a
I wherein QL is nethylene, Q is 2-hydroxypropyl ene,
W@rw9I/094028 NH Step 1 [0135] The conpound of f oPEIIUS2008/051862
(5") is reacted with epichlorohydrin and K2CO3 in a
sui tabl e sol vent such as DMF. The reaction takes pl ace
at a tenperature ranging from 60C to 90C and is
agikhe€d out for 1 to 6 hours. When the reaction is
ubstantially conplete, the solvent is renoved by

?@ﬁf] athe @BmAAEd b & r&ERROY RGNS reb@EMtRar dnkho derivative of the
lected as a precipitate fromthe residue b

Yy
deairfinSh seamank SPRIGS thrr MsHENRG GaEpoundhshopa I Reaction
C Oédhgﬁig &d THERUAER A Qﬂﬁilssm@@d"ﬁ’a Frfc SXRARLE R¥%fah@SMd

chromat ography on silica gel or recrystallization
f restalyis ameand ofdhgbe/migh as Q@M&Ne@rsglgnmghylamme) is added. The
P o

F o i Py bR E B R bR TR ARV 0 0
Of Whhethe dﬁetstumﬂelsi suRt@ntiadly gnenlete, e @tbinag istroved by evaporation and
Ri n n i F
THEE ol e SRR g0 plyid O b B FERER ity it
asgeé tdlamo chramdtograplgyatodbyed ley Ia(msmlntkaoén fvars @n swaholasnt.
DI PEA (N, N -diisopropyl ethyl am ne) is added. The
r e[zﬂd:ﬂ] dn irrm;wds evheaerqoinedurmiSthryinsT is rarciomjermbmm 'thghbmaound of

S u OI'I{I an ﬁ; e rg e\¥i¥eh’oa %gé:rfe § otmnln(ge c{erelxrfr'%lvg 8P %16 %esued
e VRITD rsedrhan mnhﬁs t}tph of fe@mnmunhd magneEmrrrmblmdle denir\lralnee isSl]bwly

coridhloaoBhaBar SERTCh v Gnedca) by BUFy LT Bisdbliipn 45

f r aewigRdddaand coppouRnés. fOI{nQﬂaB(ﬁ]l) InMHM Sllﬁﬁédéﬁorv\lﬂﬁd’a&e is stirred at
co ounds wherein T is Cé%a ent bo e conpou

o0} §r |Ca1 fooupdhenguenchad vl Swreﬁgyﬂfﬁg%@%@ﬁ%uﬂon and

brlqm ndieexdedib el ¥© A Mhberdeasildyeeis waaﬂlgmh brihd) then
this type of reaction, the magnesi um bro

de@rie@@wf\}@ﬁ@ Wl spRPTatecia dacuon The em%lad ef %%mpbl Ligihen
S Od gk t@Parff puldbbd Bﬂoﬁb&tlo&q n{elahsssuél%s%émws then

sl ow y added the ‘conpound of fornula (11) in THF. The
reaction mxture is stirred at -60 to -30C 1 to 2
hours then quenched with saturated NHACL aqueous

sol ution and Utility, Testing and Administration
General Utility

[0138] The compounds of Formula I are generally effective in the treatment of
conditions that respond to administration of ALDH-2 inhibitors. Specifically, the
compounds of Formula I are useful in the treatment of addictions to dopamine-
producing agents of addiction such as, for example, cocaine, opiates, amphetamines,

nicotine, and alcohol.

[0139] While not wishing to be bound by theory, it is believed that ALDH-2 inhibitors
are effective in treating addiction as a consequence of their ability to normalize the
increased dopamine levels associated with various addictive behaviors. See, N.D.
Volkow et al., Dopamine in drug abuse and addiction: results from imaging studies and
treatment implications, Mol. Psychiatry 9 (2004), pp. 557-569; and B.J. Everitt and

M.E. Wolf, Psychomotor stimulant addiction: a neural systems perspective, J.
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H20O and extracted wth Et QAc. The organic |ayer is
further washed with brine, then dried over Na2SO4 and
werapoveeed i n vacuo. The conpound of Fornmul a PCT/ES100&051862
coll ected and purified by conventional neans such as
prep-TLC. Utility, Testing and Adm ni stration GCeneral

Utility [0138] The conpounds of Formula | are

gqm@m%c v efdoechp us12n3vde treatment of conditions
that respond to admi nistration of ALDH 2 inhibitors.

SpRead]iGidd tis ptdpBscdaRERAHNEST Riiok G itbéIRVE thaf KRLIVEES Mhibitors
in the treatment of addictions to dopam ne- producing

ageih 3 B¢ corprpuads Jiospdnl wyl beysefublpdhgireatmens ehglipddictive and
0 péo%p%i%we%@f?ﬂ%@&ﬂd%ﬁmlo g@ap&ﬁlﬂlﬁ@ns é%g&la@éd%hﬁhcreisg& dHamine

Whil e not Wi shing t bound by theory, it is
bellweéa/ exich h@havmsmd zondﬂmnb inchide, bupre nef fraigaditg.compulsive

tr j |ty
| (S, @l A B BORGARTE RN LIEUE: BRI Y
wi schizohréno sttendidi defioitehyberhetivitp dsordSeend e ke. Vol kow et

al ., Dopam ne in drug abuse and addiction: results
frominmaging studies and treatnent inplications, Ml.

Psy&gh%try 9 (2004), pp. 557-569; and B.J. Everitt and
Psychonot or stinul ant addiction: a neural

sy@ﬂ‘é‘r@%ﬁ%tﬁ@@t& iy eondyctedis dpgridedwy theg patgnts and patent
P
T e e

n act’i on
be¢ne@k1éled hethe &L DR 2xampie. 19k tlewegbedgn ERheaittohkondoatd\domrdsine

gg%f q le&ehkgé(\b!—:llgdpo elllla%g EHEW?PQ At Po%enttirale%%n&%cn?ﬁ 8]?9%%?Zin”’ J.

|ve a s ve viors and neuro
c ovddl.tGhems 2@0954)1:; @6@{4 174. tTh geweeal sths ecdn;dmpwﬂf ermileVabs.

Such behavi ors ndi_t i .

i S R B GRS b AP hORLBIG ity ihe e
shappbiaggs andbgaesifu Gelfsﬁmtddﬁeintﬁﬁurﬁieﬂ (imd)eIiOIl(dﬁE@)eparatlon as the
schi zophrenia, atte eficit h r g(i\\{

di SHEGLE B I | resf‘ sti° ﬁ@preis f]a? CHiSity
testing is conducted as described in those patents and
patent applications referenced above, and in the

Exanpl es bel ow, and nmet hod aI% arent to one
skilled in the art. = cribed in "The
ndri al gb mne . Oxid %

N A0 NETA, R SAERNER e o

Da{blﬁi'rha&euncdl confgeéltiosh aiis id@aon tﬂ&eforélﬂlﬁ&déh]p_hgrmalcéuncal

general .. ounds of Formyla | are fslzi\é/ed to

B He PTG SRS BHE WG AR st of e Eompoinds of

I nelepeRdesta phathicBdichiRBacceptable salt or ester thereof, and one or more
pharmaceutically acceptable excipients, carriers, including inert solid diluents and
fillers, diluents, including sterile aqueous solution and various organic solvents,
permeation enhancers, solubilizers and adjuvants. The compounds of Formula I may
be administered alone or in combination with other therapeutic agents. Such
compositions are prepared in a manner well known in the pharmaceutical art (see, e.g.,
Remington’s Pharmaceutical Sciences, Mace Publishing Co., Philadelphia, PA 17" Ed.
(1985) and “Modern Pharmaceutics”, Marcel Dekker, Inc. 3™ Ed. (G.S. Banker & C.T.
Rhodes, Eds.).
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menbrane and |ysate of a density-gradient-purified
m tochondria preparation as the respective enzyne
WG oWpo2®28 The results are expressed in | C50 vaPQBEES2008/051862

Phar maceuti cal Conpositions [0142] The conpounds of
Formula | are usually adm nistered in the form of
phar maceuti cal conpositions. This invention therefore
provi des pharmaceutical g£apRR&LtIONS that contain, as
the active ingredient, one or nore of the conmpounds of
Fopomad) arhk co@pordd PHRFMRER WiaG Bk h¥mAGERRS i@ Qltﬁ‘er%ﬁkfe o fultiple
ester thereo and one or nore_ pharnaceutica

actaspt bybng oBshe agsicatsd @10desy raﬁ@rnsstrat%@f@eﬁrﬁ@hqvwsem% [ufifdtics,
d' foP%hﬁbl@EEQescfrlbed i‘?lrtﬁose gétlarﬂéeﬁﬁdspatenpﬁpﬂgdtlﬁgs ﬁE(ﬁﬁean%d by
aqueous solution and various organi c sol vent

petie ¢. o lediigaretels Buccaloinriyiasal 2@@1 garaﬁ@mabqou% hy dntrappsial
C OO ﬁm‘aijen%QWiﬂag L\rﬁtHRe)éu% gﬁreﬂ%mu? Cﬁﬁﬁ{lﬁs@uﬁh ne H or

in co |nat|on er therapeuttc agents. Suc _
c otvposinehes omlle, tppieplyr echniinhaianfrenmieran vmpﬂegnamdwm cpated device

LE§?€E%£ |ca{&§£¥§2%é?aﬁﬁﬁé Bg%?ﬂ“ﬁﬁ&hﬁg%%
Ph@?ﬁﬂ?%l%?ﬁo?e fE%ZJIHTaE?%I(S gé?kaﬁ@@arﬁ%ﬁﬁfe?t&ns The forms in

Bawkielr th& nQvel comRisgmbes of tﬁdﬁregent 4 8enifion 20 B¢ 0R4PRABited for

PCT Lijl%gt(l;)(%gn }5/%86%81’1 ll’lggl.l%e aciute{) af,oergﬁ %spgnstu#lé,ror emH%igl’)lS ngl
m,detan}nsl @l, cdﬁs.)ﬁScdtIynmﬂymeor pémautaele ﬁmleﬂtiasrmdﬁs nmﬁnltol dextrose

admi ni stration of .agents havin |I|t

oI R a8 sBadP RRL TR ittt st Sish ety Ab e Repputions
apiglshlgRtar s doﬁe@lﬁeﬁuugtueai foyinjec Bl e benes prelfe’iﬁ‘eldhlﬁjthﬁ @ontext of
rectal, buccal, %sal and tran rout es, X

i niff BICRGOF B prjon. ﬁ o @t ghysrroli PRYARRS &ehr ir)rc?uld polyethyléne glycol,

I NdndaREket @Redlthile mpaireNhekah) cloamﬁradeﬂﬁ@twe@rah& vegetable oils
subcut aneously, orally, topica as an inhal ant,_ or

vi Baa#sq W?&%W&f‘e@h%l?m%élﬂl@é‘yﬁé‘vg%@am@%ﬁ fgiexgmpleghyt the use

f ogf a%@t'fﬂél Sich Q¢ leéiﬁn@rb&%eymélﬂt%ﬁin%@ O Ry g iedd fadtlcle size in the
pol yme 0144] One nbde for adm nistration is

paq/aéwfwllspeisamtan@ by theuge fpuifpgtands i Tde prevagionof ths aption of
V‘ng';}i?cgbo"r%% RisB V& beCtQ %ﬁduﬂgxﬁva‘?loust DRbRAEREN dnm{fﬁg&l' gehts for

ncorporate adm ni stration by injec
i nexamgle, pagaheou shlorobuianolsphepa nwirtoncid, dhimerpsdlsindrike likgi t h
sesane oil, corn oil, cottonseed oil, or peanut oil

as| O] 1Stegde mjdcsebles olutreisrire Rrkpareliehutinesgieoratingrthecogtponid &f
AGHGRHR I§I9‘[hletrquﬂed Ahin? | nl'ﬂlé %Jprc?d?ﬁ{e%&%%&ladan&%mt e{ es.
Aqueous sol utl In sa e al so conventiona
usmgireﬂlents amq:rmutera@ni abbut, a4 leslsrepr @ﬂewedeldf ﬁlteretdﬁeerdmttoext
ent | Ethan I ero} s .

Opn)e a c{1g1e%10nrs LY p ate bﬁorllcogo %I‘;]h% Véfl%:s 3 e:rlhzed active
1ngred1ents into a sterile Vehlcle Wthh contains the basic dispersion medium and the
required other ingredients from those enumerated above. In the case of sterile powders
for the preparation of sterile injectable solutions, the preferred methods of preparation
are vacuum-drying and freeze-drying techniques which yield a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered

solution thereof.

[0146] Oral administration is another route for administration of the compounds of
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and the like (and suitable m xtures thereof),
cycl odextrin derivatives, and vegetable oils nay also
wheooenpdoes/ed. The proper fluidity can be mai nt BETESZ008/051862

for exanple, by the use of a coating, such as

l ecithin, by the mai ntenance of the required particle

size in the case of dispersion and by the use of

SUFdragtadNAimincitRitiBA BMEBL mrdaﬁmetoh@m@&t dRRAblets, or the like. In

n1croor%an|sns can be brought about X vari ous

anbplpae éphaama%eﬁacaéﬁ@mwmgaff thatjaeipde atfegft ong gemsiuad of

Paf RREAT; th€ Q(ltf?f@ d?éﬂ@ s$'us g'alghted ﬁsfﬁrpé)&l[ﬁ&l't thd/or enclosed

thinerosal, and the 1ike. & erile injectable

soWvithip syed aaawélepﬁlep@n &d itbipe farest p@ﬂmmen@clmeoan@mp @ihnrd

C)fconjc: %F“Med th'e Bydi @nt s@lgéjs' efs%caﬂﬁgﬁ? Liﬂtcaﬂ 43 JsQﬁd S ml—sohd or

appropriate solven various other 1ngredients’ as

e Nl matedalétsmbeye)ashlclem as@dchitls] ¢aowe dr mpdifiinl fortheactive

steri i zati o n r n epar by

i nl% rF%ISIrlta:Il}lHSg t}%e c%gl 851 %naéa% ?e 1%?1? f%rng 0P ta t\%/, e[ﬁlrls, ngge%,

i rﬂgza@esesetchets hde, eslixes |sh@eﬂﬁ¢nspérmllmbnscmmmm aymlgs tbresols

lS ers on, ne uired oth o

o SR e Fhdh FRobE T hlelarur Sl SR B g by

of walkleroif the wmmouﬂdosoﬂ 4@ hprdeprriatimnleQitesitcdhjedteble

ctabl e solutl referred net hods of
%ﬁﬁ?ﬁi?ﬁ%“mﬁFga ﬁ%ﬁ&ﬁ?ﬁ?glng and freeze-drying
es whi powder,
n@@d R OO g b R dlen iR kb emerors om

a RN, mhiyolss&ae&heh Sufd dch@s, edicivaDprskprar, ilgﬁﬁt%@ftragacanth
[0146] O al 8ﬁ‘mnlstratlon i's ano%%g& route f
]

adFRinsgalciym shics. nifeCryANBe FRAL oS lnv@zf@lef@f%&l@égﬂe
PGSR 0B84 (83868 mektRI E@l‘lluﬁ)sé THABIN1 S ioh8Edn QA diBYall) €nclude:

Vi a capsule or enteric coated tablets, or the like. In
rm]PéPrr‘Fg‘“{l&%geBﬁ av%?é dale. imagnesupRpier e A anipgiadioll; Wettipgragenss:

| egslisiRfk: geﬁ@rﬂﬁéleﬁuﬂgv ackf€siRf i Hl%th'yf‘ ghedi ent

i s usually dlluted an exci pient and/or encl osed

Wi mrhmﬂh@m bgnecates) S@feetpmag ageaty; pel flanotitgeagkep.m of a
capsul e, sachet, paper or other container. \Wen the

exi&1 ] e comperetipna st the mvenivatcan bhfopapatsd seasdeprayide quick,
SEeLtam b ela?fEd re‘léa%fq{he{’%{lgé fnglledﬂeﬁ‘tsaﬂ%p%ﬁ)nstrMh Q(hth@‘f)g‘r?ent

as a ve e, carrier or nedi tim for he active
i nigyr @@pl@snng progpdyres kinevicio o t@qutrgllftsiamletﬁ@ dryg deheery eystams

of fo Le ; Sfcﬁrﬁ?lstﬁ)dt Oll ‘T’nol&%%ﬁ&?& unlpo gﬁ&ﬁ? d (ﬁs%Sﬂﬁﬁr?ﬁtl systems

cac I XI'rs, suspensi SI ons I-ons,
sycrommmm@mimm@ateq Esera01$odr|dd1gq101ynmr analtriogfioi roul atiohis uE}a,mples

nment nt a nj b )
&t CR?trollrSed tref(i'eas% st mg are 1ven 1rr11 g]r‘g) ?t%gons 4 %gﬁogép?,iﬂni
Ca@%ﬂ%&; an8 561 6,845, | Ajosiet &binelansmfoumeon she ranitbds bethk Ipeesent
package owder s 0 47% % s,,of s
et e BT PPl Thases T B B lerderfal patches
S oy beddsed mmlﬂ@émtlﬁﬁoaﬁ Gm&on@ﬁiﬁhﬁﬁlﬁmo@l of thak@mpmnds of the
hOSSphat e, gll nat ef agacant h
present 1nvent10n controlled amou ts. The construction and use of transdermal
patches for the delivery of pharmaceutical agents is well known in the art. See, e.g.,
U.S. Patent Nos. 5,023,252, 4,992,445 and 5,001,139. Such patches may be

constructed for continuous, pulsatile, or on demand delivery of pharmaceutical agents.

[0149] The compositions are preferably formulated in a unit dosage form. The term

“unit dosage forms” refers to physically discrete units suitable as unitary dosages for
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gelatin, calciumsilicate, mcrocrystalline cellul ose,
pol yvi nyl pyrrolidone, cellulose, sterile water,

wa 009/094020d net hyl cel |l ul ose. The formul ati onsPCHENS2008/051862
additionally include: [lubricating agents such as
talc, magnesium stearate, and mneral oil; wetting
agents; enulsifying and suspendi ng agents; preserving

agRMah sEbieds ARl IR Makmma® ehch RAR B ANEE @ iSVed@t@lglgﬁéchﬁﬁnmy of

sweet eni ng agents; and flavorln ag en ﬁ%gl
cowab%mﬁﬁeaﬂs:alsﬂlateﬁéo prﬁ%ﬁtthe&w ﬁh%@eﬂ’éﬁr aileagsasintigy with

t 0, REOME gﬁarﬂlgée‘ﬁﬁcal e)?clﬁﬁ&ﬁ (ned, QbledelRYE danﬁ%'u%?sﬁle%mﬁobﬁlds
active ingredient after administration to the patient
byofdiepndyil A chedive duerasviknduwagd rangerpad & generahnednonisisted in a
r S S

| ety B eho sy T ERReL, B off MnBlB LAl AR
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mewlelpén@wvmwtqﬁ thegpatient gé@npt@% and thg like. pat ent Nos.,

023, 252, 4,992, 445 and 5, 001, 139. Such pat c y .
belﬂl%‘li FOF PRRETENg Splt campop ot aydeftletathq @lncw%ﬂve ingredient
deRaigthddat &/iaymQbutRAPERREBHO 161k a ﬁgﬁgﬁﬁ‘ormlﬂagl%ﬂ bmpL&ion
conpositions are preferably fornmulated in a unit
do@a@@lmgﬁ hamoggreopemiture gh eorprayad ef the piggent ngentiog. Mden

th Yhe@l SEfofhSlatiH c,to sulisRbl 8o eHEUuts Qf ¥ nflQS@E8 $he
for WO 2009/ 094028 P /U82008/ 051862 human
S Uistiee tngreéwat iptisearsodegiierdy droughews thmomp@@mreﬁmh% dhea
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! o&gﬁ’t‘)%% &?ﬂb@%@@&rsggdlg ded %g&e éqt‘(l&l 8@; ?ﬁ\tetad’mtifdgéa%g le € Quch as
asteblefs gtillomdwipsinlea sui t abl e phar maceuti cal exci pi ent
(e.g., a tablet, capsule, anpoule). The conpounds of
FolOh®A ] alhe tatats erfpilbsaifitheepresertrinvenipmayioseogted onpierwased
ti :
0T BV PSR B o s BREEBRER SR e o
eatotprcdcm ﬁgm theu:mlct comdrtnloas mfshe‘ stamch0 FogexampR, the odbledor pill can
c%éorl c ?n 1nn66;%lpsea %rllc{a n oql? r%iﬂfgl%? ? erpokr)l t, tfh? Pafttg E%I}g;lr? ]zhz:g‘orm
10oﬂan e oy vaf thﬁformﬂﬂﬁﬂiel neb ofmﬁéﬁérmjd:aa ble Sepaeate] by an enteric
referably a 5 be, under st.oo

‘\?x)é%}} %Yﬁi?o fepigt fg%tﬁ%”ff‘tn%% mtﬂ}?é 0&’6%8%%6“8# t}riéo‘P‘i’ﬁ!i egmponent
aCﬁol{baéshMacadﬁ’tb fHeSlued@tmWr kd bdxlaye@ingtidasoed \ayietd of materials can

SicC in the Ilght of. the Lelevapt I fcunst nc%§
ac# %@ r ero

sy gnterlc layer¥ or coatings, such materials including a num
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condition to be treated, the chosen route of
adm ni stration, the actual conpound adm nistered and

WO e@Inedoas i ve activity, the age, weight, and reCpUSIes/051862
of the individual patient, the severity of the
patient's synptons, and the |ike. [0150] For preparing
solid conpositions such as tablets, the principa
active ingredien is mxed th a pharmaceuytica
exi@iAlénd Miyguieyp 0&%@‘610&8101%311 8?%?%?9%%?56%%65"?&3’ f gfohol,
COoffqabimiing adethienogeneous m xture of a conpound of the
present invention. Wen referring to these
Pr @i $3] tnobi@BnsrOMRRA At dn@D s @FlaheNREISMRERUSiond dndisBspensions in
meant that the active ingredient is dispersed evenly
t hgUBtcsticatneccersphie sltsoBhosBeaniae Vene & Spyss thesel rag
bepfeRAl e SgRdbVioHe @oﬂnﬁ&s@ao%g Ha tonigh b@able\pRatitdutically
dosage forns such as table pills and capsul es.

[ oEsaftabitexcipiantsess dessribysy SIup@t é?ffeffln@y heecommpsitions @ ddgpnistered
p
b o A R L
acmri:%mblycnharnna@etpm@lﬂmemzrhbmd\r@ets aesiy dbe oomdized b}h@e of ingHgases.
st F i se
ﬁggr%]lﬁgerd s glglgl%)&ﬁgﬂ% 1glhal A 11te@tt1))l %éné (age Ifc%téllll zm%ad%wcg ?{l@%
I amefoelnznhgdewgce |rrmytbh ettdobedno adﬁceamskmneloo pmerommnt pds@ive pressure

f onents can be, separ at.ed

oo Bihine TR SRR XD £ 3P PRSI L EORREI Rl on 1
thmnﬁmmﬁﬁdhxaﬁﬂbp&ﬁﬂhknhhﬁﬂ%ﬁhﬁﬁdﬁﬂﬁpﬂmemﬂwmﬁmam&mSannl
i nt act |nto t he duodenum or to be del ayed in rel ease.

A‘Wﬁ??%PVaSPmﬁﬁ?erlals can be used for such enteric

o?[)()?%g 131'91;?(:1 0?&11%1%@p§uc h, r | aéfs | mr:alté'I grefégre(? emgorg)ments of

PjSé WS008/ 054882 be ﬁ[ﬁ)_izéiﬁa]tedad’jfdhdiﬁb xt Ql{ileﬁl taé anp tlaye felcEnlques
et el S S Dt o SRS mvenor

i ntb&h@hbme@ in thOpMEdde R tHRMAnveRG I 8R1 B dahibe BSnsARERd to
suspensi ons in harnaceutlcally accept abl e, ~aqueous

or OB P&ef%rtﬂd\ﬁ&ﬁlﬁ%for 8t Piasticey Heweygidhessof skifhép the art should, in

p €bBthe glté%nlt Hi9Mb&rO aﬁ)p%&dtgthﬁpfmsahaﬂg@p SanRYn KO M @k N
abl e g ar maceut i ca accept abl e exci pl ents as

de“é’é‘?lﬁ@)@l@i {iperys Whlpbﬁ@rdwsloyedmé selbAaigiatlike assigglar result
ad\mtﬁHu?Ele[%"aﬁﬁ{ ﬁkB}ﬁ th@?pn(?t" a% s@d'pe rd?ﬁl@'ln\)’e%' ratory route

for local or systemc et Conpositions in
preferably pharnaceutlcally acceptable sol vents may be
nebul i zed by use of inert gases. Nebulized sol utions
may be inhaled directly fromthe nebulizing device or
the nebulizing device may be attached to a face mask
tent, or intermttent positive pressure Dbreathing
machi ne. Sol uti on, suspension, or powder conpositions
may be
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adm ni stered, preferably orally or nasally, from
devices that deliver the fornmulation in an
wappeoptoeaat e manner. [0154] The fol | owi ng exanpdBEESH0&051862
i ncluded to denonstrate preferred enbodi nents of the
invention. It should be appreciated by those of skil
in the art that the techniques disclosed in the
exanpl es which fol | ow repggagmér it echni ques di scover ed
by the inventor to funct i on II |n the practlce of
the invention, Reepratienefagampeundol 3

CORST i tpit & rapbR hEL d‘:&@lpqu SBF iffuld (Q?m%lﬁ&t iR %q)heff{qwev er,
those of skill In tne art should in frgnht of the

present disclosure, e ny changes can
be made in the speC|f|c e ch are
di scl osed and still obtai i ke imlar result

wi t hout departing fromthe splrlt and scope of the

i nvention. 52 WD 2009/ 094028 (CT/ US2008/ 051862

EXAMPLE 1 Preparation of a Conpound of Fornula RIWK A

Pr b3t ot PGmLgpung t@@ﬁ@@djﬂ@k@ﬂulmdmt@ C(Onylennsw wehich#rg@ wigh
tt

f Ptgegzimﬁ% (a'\éomgoéndd)%‘ f&r%ﬁ@(g)é%? 9 n‘% ) Ql L2 H}Eﬁlloroacetone

equi p a condenser a ge
be2airinge3 éanm«dmpb gondv.of Tiommiira \x(ab)lqat@@g lmoﬁgpr Bha@ir under a

rgé%e%qgnélsplgefgl &Hér co?l?nc 2[5 3%%‘ ﬁ:ﬁlﬁ?&%ﬁl‘ %&f%&ﬁ]ﬁ %Qtfre was

h opunﬁladl the receystatiizbtiangferm actemnﬁp]eeﬁ e1L) Al hesuspameibn mgs baated
erature

D BRI doh Sondii DS b AT St TR pip B S ature,

S UBlpatsiltg sehdwheiteed thronges g]l‘aﬁfﬂltd:)g anealetcmmls(mnhh ﬁlltem Rvere

e Pelut b6l s b Yo Br Lo dighomgTaLe Hhenit-13-

fidxagdle, vaRdblaihed 8y ¥&ll@less ywdehe filter were washed
with acetonitrile (2 m.). The desired product,

4- (chl oronet hyl ) - 2- phenyl -1, 3- oxazol e, was obtai ned
as a colorless powder. B. Preparation of other

CoBpou rFd&pasifiolr Of Grhidra othbuihdd ofRbedulR4) & vAlIeNN lis PHeAWIS6]
Simlarly, follow ng the procedures of Exanple |IA,

S u[lo$56]tsmimg/ @dﬂbeﬂing tBOPAICHIRELS oDFExdngIdTLA, auwm)uuﬁlg bther

benzam conmpounds, of formula RIWG
pr(?é)ﬁ}ﬂ)%lbdes 0 gq: h)ptggbenzamlde other compounds of formula R WLG were

4- frepurad GgREple; 2- [ 5-f 1 uoro-3- (trifl uoronet hyl) phenyl
]-1, 3-oxazol e;

4-(chloromethyl)-2-[5-fluoro-3-(trifluoromethyl)phenyl]-1,3-oxazole;

2-(3,5-difluorophenyl)-4-(chloromethyl)-1,3-oxazole;
2-(3,4-difluorophenyl)-4-(chloromethyl)-1,3-oxazole;
4-(chloromethyl)-2-(4-fluorophenyl)-1,3-oxazole;
4-(chloromethyl)-2-(4-chlorophenyl)-1,3-oxazole;
4-(chloromethyl)-2-[3-(trifluoromethyl)phenyl]-1,3-oxazole; and

4-(chloromethyl)-2-(3,4,5-trifluorophenyl)-1,3-oxazole.
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2-(3,5-di fluorophenyl)-4-(chl oronethyl)-1, 3-oxazol e;

2-(3,4-difluorophenyl)-4-(chloronethyl)- 1,3 -oxazol e;
wa2qoehdeonet hyl ) - 2- (4-f 1 uor ophenyl ) - 1, 3- oxaz oPE&T/US2008/051862

4- (chl or omet hyl ) - 2- (4- chl orophenyl ) - 1, 3- oxazol e;

4-(chl oromet hyl )-2-[3-(trifluoronethyl)phenyl]-1, 3-oxa

zol e; and

of a Cbnpound of Fornulf 4a)
4- Fl uor ophenyl ~ci F

[ 157]°
4- Fluorobenzenecarbohys de (Q. 3%9, 2mmol) was

suspended in chloro-1, 1) t= trlnﬁfﬁbxyethane (2 m). To

T e S T R N R R R

16@itncthbRetis@b VERL). WaShd @EFRME6h whuiidEd SREERI( INhE SR IR,
and the residue purified using Blot(g6 eluting with

2 O UsioR yas heptestin p é‘?lﬁé‘kﬂl‘f?é@ 3(}1@1‘[@@6% The solvent was removed

5 - i
SERLBARIShIN Syl FLUREAANST g b, SO 301y o
( mptateﬁlemes to Roivisle 5-(Filloromethgh)-3 T Hffuotmphenydt hiiHop#rbarple in
angpf§wk§ ?@thyl FNC NF3C Step 1 [0158] To a
on O

5-fluoro-3-(trifluoronethyl)benzenecarbonitrile (15.0
g, 79.3 mol) in ethanol (30 m) was added a sol ution

22%50%14?3 FQ8Y !onUb&ﬁ dlﬂd\é@f:@rﬁma )/ %h whichRLis 3 FTHGE 3.

h ol f& & ] aMetbyll ed to room t enperature,
sol vent reaned under reduced pressure, and 30 m of
wat er added. The suspensi on was soniicated and the
solid filtered off, washed with waper (2 x 20 nl),
and dried under reducef essur eyt o pf'ovi de
[ 5-fl uoro- 3-
(trifluoromethyl)-pheny
a white solid. M5 22% 1

I’n no) net hyl ani ne as

Step 1

[0158] To a solution of 5-fluoro-3-(trifluoromethyl)benzenecarbonitrile (15.0 g, 79.3
mmol) in ethanol (30 ml) was added a solution of 50% hydroxylamine in water (10 ml,
151.5 mmol), and the resulting mixture was heated at 80°C for 2 hours. The mixture
was cooled to room temperature, solvent removed under reduced pressure, and 30 ml of
water added. The suspension was sonicated and the solid filtered off, washed with
water (2 x 20 ml), and dried under reduced pressure, to provide [5-fluoro-3-
(trifluoromethyl)-phenyl](hydroxyimino)methylamine as a white solid. MS 223.1
(M+H).

Step 2

[0159] To a solution of [5-fluoro-3-(trifluoromethyl)phenyl](hydroxyimino)-
methylamine (8.884 g, 40 mmol) in a mixture of anhydrous dichloromethane/N,N-
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(MtH). Step 2 [0159] To a solution of

[5-fluoro-3-(trifluoronethyl)phenyl] (hydroxyi m no)-
woreiobp@es ne (8.884 g, 40 nmmol ) in a m xture oPCT/US2008/051862

anhydr ous di chl oronet hane/ N, N- 54 WD 2009/ 094028

PCT/ US2008/ 051862 di net hyl f or mam de (60/20mL) was

added 2-chl oropropanoyl chloride (6.0 nl, 58.7 mmol)

an&im@ihyff&ﬁfaﬁme (86/DhB a0 @ddea& Biddpropadoyd cﬁmha (6.0800 58.7

the m xture was stirred room tenperature for two

hotime)) angh éll%?pls@pulﬁ@ym@et(h‘éﬂ Hﬂe%ﬁﬁ%@ﬁ ) oAnd it iybrfurgvphstirred at
STiobn! @per&RQI&dwh QofROThd BRREE %Mh@n re@lﬂgedstRz'el\ﬁ?gTﬁ with
renoved under reduced pressure. resi due was

f rietingo pedledyto gposn fepipedtugh ded so\m@mmovmd@mdlp@é plicgsmre. The
boi.l:i t ! P rQvi de

5. 1](3%:1}:1] o %ef{algg?rsaillg ﬁﬁ_\)l@?dl%unger:rgfagmntgn& ik %blrl]l%g boﬁlﬁg g3V

(t YaSPCAOGF boreinhiip )rephaerdy to] prdvide S ahkaotitlad p3-€5-fsora-3yel | ow

oi Alter at| oduct

BTt PR 2 BRI S bRk S ot B PhE

eth I ace et at. X o

e apaf Al Pehist R SR @aSE&%f Hﬁa}?%mﬁ;wehsﬂm
i sgeB-cliting fitietgimichy/Aphenyl/4Br COC F3C Step 1 -
Preparation of a Conmpound of Formula (k) [0161] To a
stirred solution of ethyl chlorooxim doacetate (6. 68
g, 44.09 mmol) in tetrahydrofuran (90 nmL) in an ice
bak.h ma&mﬂﬂﬁmdosaCbmb&muofEmamhwhmnhamymaceByIene
%» % I) sIomAy, foll owed by triethylam ne
< dropwi se. The resulting m xture
mas stirred at roon1te per at ure overni ght, which was
then filtered through 71ice gel (top) and
anhydr ous Na2S04 (bot~ B
acetate. The filtrate With water, the
organic layer dried ver sodium sul fate, and the
sol vent renoved under® reduced pressure. The residue

Furlfled by.silica ge%Fgol chr omat ogr aphy
§§ﬂ¥ﬁ%i%@é§%%——%P——@¥§ﬂbaffonj et hyl

(trifluoromethyl i soxazol ar | at
[ o[&lgg]] 'Ir@ arﬁn'rrggﬁ utbqneog g&g&%&o%@}@'fwetﬁe 6% g, EI)ZPZ)(Q/ mmol)in
5- teRatigyifoifichyd O%Sﬂz()aﬂ @b e Bath arab addel at(@ifluoin@hyPphenylacetylene
Pr(eSpar 35 38 mmol) 5?0\80 ntpﬁg\{l]c% b%lftrlgtgylgrlfllln% (é}g mL, 58.78 mmol)

dropwise. The resulting mixture was stirred at room temperature overnight, which was

( tr1

then filtered through a layer of silica gel (top) and anhydrous Na,SO, (bottom), and
washed with ethyl acetate. The filtrate was washed with water, the organic layer dried
over sodium sulfate, and the solvent removed under reduced pressure. The residue was
purified by silica gel column chromatography (ethyl acetate:Hexanes =1 : 9) to afford
ethyl 5-[3-(trifluoromethyl)phenyl]isoxazole-3-carboxylate.

[0162] Similarly prepared was ethyl 5-(2-pyridyl)isoxazole-3-carboxylate.

Step 2 — Preparation of a Compound of Formula (1)

[0163] To a stirred solution of ethyl 5-[3-(trifluoromethyl)phenyl]isoxazole-3-

carboxylate (2 g, 7 mmol) in ethanol (70 mL) in an ice bath was added sodium
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[0163] To a stirred solution of ethyl
5-[3-(trifluoronethyl)phenyl]isoxazol e-3- carboxyl ate

W@ 2009/094028mol ) in ethanol (70 nmL) in an ice bak¢iI/Wez08/051862
added sodi um 55 WD 2009/ 094028 PCT/ US2008/ 051862
bor ohydride (1.06 g, 28 nmmol) portionw se. The
resulting mxture was stirred at room tenperature for

1. RorbMfige %V@@gcm Wa 1 tfdetbndien The s ik dmb@trt hvat §fred at room
amoni um chl or1 de aqueous sol ution. Solvent was

r etfBpedure ford -f Reur Wil wasihletucndgd weh sppristed amgoniitchloride
ub&R '591H§0ﬂ/"6§2)1\;$h15\§é%| r¥1ﬁ9ve'drfro?ﬂ ¥ lmlﬁﬁl%tuﬁﬁﬁ r@tﬁ%d’@r@ﬁ%@ and
MA wat er . he organlc ayer Wwas dri ed over
s oldip mdngﬁ%zdlésolvaﬁhm et pegtate méirmaﬁé@ﬂ wl@j@ﬁtelr elhgeegpnic layer
Y@?f‘sStHén 16-5%@& sB@ﬁﬁl%Hﬁ?tmad F(H(fénft %e%vpcxbrﬁfe} feﬁl?ceg gk:é%ure The

umm C r onat ograph acetate: Xxanes
af fegifek was purified by silica gel column chromatography (ethyl acetate:Hexanes =2 :

(5 ﬁg SRS mxthl%ggl%ﬁg@uxa%gzyq |dsaf gt han-1 -0
LEn RBLh AR R B L3 Pher bR, o

stlrred suspensi on of
{5-[3-(trifluoromethyl)phenyl]isoxazol - 3-yl } net han-

1- Gl {02, AT. ALy 809, 53pbgA ¢ ot rabrom de (0.5

Mot ) 1N cnforide (10 mL) at 0 C was
g?ﬂ?qs]?é)opn%\{;ﬁoﬁ%? Slﬁﬁél%lg%‘i:i?lf ?ﬁ LSO trlflI dr%%@lk@@%ﬁ?&&%l g@l}é}l}ethan

r el%ul ©i2dg, bl X turod) amdsarbtml retrelttomtde@0.€g, T.Hmniolhipumethyidmen
AERE LB IR BB RS oSBT e 001 o

r elsﬁﬂ inmtb@ is URﬂl@l@ﬁe dﬂom&iS fml)t @herﬁﬁlbn@mg@rﬁ%hﬂmed at 0 °C

mash h.eth tate

e B B f PoafGon PR RRREE e e BN (B

vva@eg@maﬁersaut 1e.d4 godan. TheieegdthdNugsatioewadfilteréd@rough a thin

resit aue was ur i

C PRUrar oS B atshif B el e I e Runy g Hoxanes =

af f of)d The filtrate was concentrated under reduced pressure, and the residue was
3- (bronmonet hyl )-5-[3-(trifluoromnet ylzphenyl]lsoxazole

i Pl[r@f@ B}’ Slgpangq g(?l}nyn ﬁhr@%pg@p%@thyl acetate:Hexanes = 1 : 4) to afford
biRs ORI 1) (@ifileoR¥dh hiigigxazat.e 56 WO
2008H094028§2C+/JSZOO8/OS¥§M% d MPLE 2 Preparation

of [0Re AP oAUl @nhloR)net Roxhzol
Pr%paratlonﬂg?Q%ICanoJ%d offﬁg?ﬁi$2§%9 B[%1%7? A

m xture of 1-(2-hydroxy-4-nmnmethoxyphenyl)ethan-1-one
(20g, 120 mmol) and
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N, N- di et hyl f or mam de di net hyl acetal (23g, 181 mmol)
was stirred at 90C for 2 hours. After cooling to room
WQ eevpesaesire the reaction mxture provided a yrCT/U8S2008/051862
preci pitate, which was washed with ethyl acetate (3 x
30ml), water (2 x 50m ), and dried under reduced
pressure to yield 3-(dinethylam no)-1-(2-hydroxy-4
nethoxyphenyl)prop-2-en-|-one 592 as the trans isoner;
M5 222.1 (M+H) Step 2 - on of a Conpound of
Formul a (5) [0168J To qution of
3- (di et hyl ani nobicparats 3L Qupoy ihkdnyl ) prop- 2-
en- 1-one (20.0g, 90.37 nnDI) ing anhydrous chl or of orm
(100 M) at O0C was added N |odo.uc0|n|n1de (23.5g,

was stirred at 0C for 60 then the insol uble
material filtered off. T g was washed with
aqueous sodi um t hi osul Hod 2 x 50m), followed
by brine (100 m), then drled over sodium sul fate.
The sol vent was renoved under reduced pressure,

provi ding an orange solid. To this solid was added
me$tb@h o |Prdp3ation dfa duhé ofiforthula€9) was soni cat ed,
filtered, the solid washed with nmethanol (2 x 5 nl),

and16HeA switurd od i -{(2tydromaémethedyhenty | pthesd ume (20go 1 2] mmol) and

03 SO AR TR e P g N R e e
| Nheah Y@ Usol i@l Itcolro@ﬁmrﬁperﬁul&nma rea@;eﬁi nﬁﬁ@ﬂe@%vﬁ@da&%ﬁw
To this solutlon was added a sol ution of bo

t rTBTRIEA &R Vs RS ted matheotvh ?qe&?éﬁ ((39<o30m1> WSt Eﬁfb?@ml) éﬁ%l
t h&rw@uﬁ&éﬂr&iu@éd préReke iOyicll 30@ihethyMdmmdBL-TRoFLAL Ur e

was allowed to warmto roomtenperature, and stirred
f onethoyPheap PO S @olrorE OPETht SEBoBNESs 168 222 HAY$H) The
m xture was then poured into water (200 m), and the
brown solid filtered off, washed with water (4 x 100
nb% and chlaoroform (3 x 20 n1). The filtrate was

@@ Prgparatiomelar Compouadaf Forgalais t o give a yeIIow
o whi ch was_added net | ene chloride (20

anwlfﬁﬂ eT A %@%%IP% ok yHfipgthelgming)hPdydrexy- W@zﬂxmwwééprop -2-en-
obf 8hd\ed. 0% %%7;@%)1;5 bd Jnﬁmgus%torof%ﬁ 0198 nh &J@ PRI SN

chl ori de dried under re duced pressure
t ologrsoedinimide-(RY.blg, Ry 2 @mcdblmdmlwmnl (409 néhe EXAMPIDEXBre was

Pr Sl %{d PR éO mln%grq}?enn[ge 1n1§011]1_bcfe ma erlalI fgf %e%poftl 'The ﬁlt&{e was

Prepara 1 on 0
I swékhdivhh adueods sodium thiosulfate (0.5M, 2 x 50ml) followed by br1ne (100 ml),

tﬁi jll éq%g)c\)fgre StOHI‘YlIIP s% atey]l"ile so’lven‘% \gésar%rcr)llove% %dgr recﬁlced pressure

providing an orange solid. To this solid was added methanol (30 ml), and the mixture

was sonicated, filtered, the solid washed with methanol (2 x 5 ml), and the solid dried
under reduced pressure, to give 3-iodo-7-methoxychromen-4-one as a pale yellow
solid.

[0169] This product (9.36g, 30.98 mmol) was dissolved in anhydrous chloroform
(10ml), and cooled to -78°C. To this solution was added a 1.0 M solution of boron
tribromide in methylene chloride (90 ml, 90 mmol), and the mixture stirred for 1 hour

at -78°C. The mixture was allowed to warm to room temperature, and stirred for 4
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S\V'I O NO F3C[0170] A m xture of
7- hydr oxy- 3-i odochr onen-4-one (864 ng, 3.0 nmol ), 5-
W@ etboveet hyl ) - 4- net hyl - 2- (4-(trifl uoronet hyl PEIER00§/051862
hi azole) (875 ng, 3.0 nmmol), sodium i odide (450 ny,
3.0 mmol ), and potassi um carbonate (552 ng, 4.0 mol)
mas di ssolved in N, N-di nethyl formam de (10 m) at

F OQYs t BRERH Ak &HVE Ma&iﬁcrure{al ihfoQEHRd(200N81), 2l XeWr&wi@Sid filtered
heated at 60 for 1 hour, cooled to roomtenperature,

areff.weslad widovaen@ x4Q0ed), pisl gifsolerr {1ix €0 nbhd ha filiestigas
m %%n?rafé@ﬁn(fel(wdﬁgéd%qesm& & g@é J]yéll%@egep '&1 @fn’cﬁj %aé gﬁd%d 30

m), he conbi ned organic |ayer washed bri ne
(31®ethyl)>ne Qﬂlﬂqr@a (WD), and dhaumxtusgsonzated. érpalesyﬁllw mhd was
re t [ SSU,
ng%{a{&f ?I{cha\?%,s gﬂérefd okiI ﬁ/gst T v g%{ﬁ:}}{g%qg ol r1 n@et hy ﬁ and dried
acetdat rdycdd pieysugpate @rCBAdeddluLd?oxy{MiOdmhmen%rpme—
(trifluoromethyl)phenyl] (1, 3-thiazol-5-yl)}nmethoxy)chr
onmen-4-one, a conpound of fornula (6). Step 2 -
Preparation of a Cbnpound of Formula | in which RL is
Phenyl] (1, 3-thiazol -5- yl EXANPLIS3 4- Met hyl sul f onami de,
R3 is Hydrogen, Vis nygen X, Y and Z are -CH,
and Wis Met hyl erizeBsatgmoPo0g C vk

O O~1 /7 1\ N ONHSO2CH3 F3C[0171] Toamxture
fStep 1. Preparation of a Compound of Formula (6) in which R is 4-Methyl-2-[4-

l,d phenyl ] (1, 3-
0.10

mmol ) , 4 (dihydroxyboron) (nebhylsuhﬁonyl)phenylan1ne
(22.5 nmg, 0.15 mmol ), bis-(t

pal | adium (11) dichloride(8: ) was
added di net hoxyet hane aqu ous sodi um
carbonate solution (2 .1 n1 2 equivs). The m xture
was refluxed for & cool ed to anbi ent

tenperature, filteréd through celite (3 g), and the

?Ie‘[:dtl?(ﬁ A mlxsflér%\%aﬁé%ow—? Xoc‘g Crﬁrtngrié—%—@{l%&6wrﬁa% aE%mol), 5-
(chloromethyl)-4-methyl-2-(4-(trifluoromethyl)phenyl)thiazole) (875 mg, 3.0 mmol),
sodium iodide (450 mg, 3.0 mmol), and potassium carbonate (552 mg, 4.0 mmol) was
dissolved in N,N-dimethylformamide (10 ml) at room temperature under nitrogen. The
mixture was heated at 60° for 1 hour, cooled to room temperature, and water (30 ml)
added to the mixture. The aqueous mixture was extracted with methylene chloride (3 x
30 ml), and the combined organic layer washed with brine (30 ml), dried over sodium
sulfate, and solvent removed from the filtrate under reduced pressure. Crystallization
of the crude product from ethyl acetate (4 ml) gave 3-iodo-7-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)} methoxy)chromen-4-one, a compound of
formula (6).

Step 2 - Preparation of a Compound of Formula I in which R" is Phenyl](1.3-thiazol-5-
yD), R? is 4-Methylsulfonamide, R® is Hydrogen, V is Oxygen, X, Y, and Z are -CH-,
and W is Methylene
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dried over sodiumsul fate. The sol vent was renoved
under reduced pressure, and the residue

W@ booosgoesyr aphed on silica gel, eluting wth ee¢ilIS2008/051862
acet at e/ hexanes 50/1, after which the product was
crystallized fromethyl acetate (3 m), to provide 3-
{4- [ (nmethyl sul fonyl)am no] phenyl} -7-(
{2-[4-(trifluoromethyl)p ol,3 -thiazol-5 yl)}
met hoxy) chr onen- 4- one. 2| Simlarly, the
foll ow ng conpounds &\ e pr epar ed:
4-17-({5-[3 -flu pheny|
(1, 2, 4- oxadi azol met hoxy) - NHSO%C;'S
4- oxochr onmen-g3e enzenecarbonitrile; ethyl
4-17-({4-methyl-2-[4-(trifluoronethyl)phenyl]

el R M7 et 2 S oy Dpheny 13 o
- [ 5y} roehowy Bh(dmednf4-orer (658 gy 0.) § ey}, #-(dihydroxyboron)-

(1, 2,.470xadi.azol ; 5-.yl et haxy) - 3-(4- . :

hy AFBEDRER) P Bnadle 2k sThe bt i rnmengonoptine

- f paliodiomBH{ dichiblideod. 6 met 090 pheyiak added 2liretbogdiharql nB) and

-yl met.hoxy).- 4- oxochr -3-yl] benzoate; .3 -
(A R TS bR A G LRy B0 CE aTharRyie s pafluxed
(tfok 1 how eokidhy hohpbnythperdtine fltdiddarugbedfite) (B g), and the celite
met hoxy) chr onen- 4- ope; t hyl s
vy wineBRresir T, Tht ffmesnyrcontine ompring
Z 0dricd oyén)shd BtEXY.) THe QXRENK QTR0 Yhideamoeat Ressure, and the
3-(2H, 3H benzo[ e] .1, 4-di oxan- 6- yl,é- 7- g{ 5-13-fluoro-5-
( tierifp b OPAe SAsNDT AR iliFd get ehuting 3l gthybenetatp/Rprgnes S0/1, after
m&iﬁ@%ﬁ%%mﬁ&%s 4rys@NEed B \Ay2AAMO34A2 % provide 3-{4-
PCT/ US2008/ 051862 ° 7-({5-[3 ) )
- fﬂ(m@hbls@fo(ﬂt’}r)@fﬁlm]@hﬁysa}tw 2yl EHlperonethypphengl dal -thieapl- 3
-yl (MpYo T ATAN §_4_§‘1 - met hoxy(3- pyridyl))chronen-4-one,;
3-}(%%%%rg))%yéhgnyl -@7- ({4-methyl -2-[4-(trifluoronethyl
) phenyl ] (1,3 -thiazol-5- yl)} methoxy)chronen-4-one;
7-({5-[3 -fluoro-5-(trifluoronethyl)phenyl]
(1g2, 4- oxadi azol -3 -yl)} methoxy)-3 - (4- {
[ (4- et hyl phenyl ) sul f onyl ] am no} phenyl ) chr onen- 4- one;
3- [Q)‘ff72]{Similarly, the following compounds of Formula I were prepared:
[ (4- met hyl phenyl ) sul fonyl'] am no} phenyl ) - 7- (F4- nmet hyl - 2
-[4- (oAl sprapsh Bydd ey Hpher3 1, 2204 dido k8 Y h} methoxy)-
met hoxy) chr Q@Gélﬁélﬁ&@?}—yl]benzenecarbonitrile;
ethyl 4-[7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
yl)} methoxy)-4-oxochromen-3-yl]benzoate;
7-({3-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-yl1) } ethoxy)-3-(4-
hydroxyphenyl)chromen-4-one;
ethyl 3-[7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)} methoxy)-4-oxochromen-3-yl]benzoate;
3-{4-[(methylsulfonyl)amino]phenyl}-7-({4-methyl-2-[4-
(trifluoromethyl)phenyl](1,3-thiazol-5-yl)} methoxy)chromen-4-one;
methyl 4-[7-({4-methyl-2-[4-(trifluoromethyl)phenyl](1,3-thiazol-5-
yl)} methoxy)-4-oxochromen-3-yl]benzoate;
3-(2H,3H-benzo[e]1,4-dioxan-6-y1)-7-({5-[3-fluoro-5-
(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)chromen-4-
one;
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met hyl 3-
{[3-(6-nmet hoxy(3-pyridyl))-4-oxochronen-7-yl oxy] net hyl

w0 b@app@ee; net hyl PCT/US2008/051862

3-({3-[4- (hydroxynet hyl ) phenyl ] - 4- oxochronen-7 yl oxy}
nmet hyl ) benzoate; 7-({5-[3
-fluoro-5-(trifluoronethyl)phenyl] (1,2, 4-oxadi azol -3
-yl)} metbex¥ihio-5(trifluoromethyl)phenyl](1,2,4- oxadlazol 3- yl)fmet[hoxy) -3-

[ 4- (hydroxy(@hﬂ@ﬁhb} hep Jb] a{r&ﬁam aone;  4-[7-({5
fluoro 5 (trlfluoro

1,2, 4-3 g)z@]phegy &Qq ﬁ)@ hﬁb (tllﬂuoromethyl)phenyl ](1,3-thiazol-5-
oxochr ome iD BNStheyechsasnea-eney;  7- ({5-[ 3

|

|

uor or- (5{51[3 b o UOR MR EHb AN 1,6 3-oRala X3RO0 R )-3-

f
-yl)} nethoxwy '(é'l?lm'ethylphenyl)sulfonyl amlno}phenyl)chromen 4-one;
4- nor phol i n- c romen-

(7 ({ 5- melthid4: %etﬁﬂm@v%w f@@xlkﬁ%@q%yhgnpma yipymethyl-2-[4-
( 1, 3-t hi azo(‘mﬂu?}pgn}:t %1,33 2o1°5 yl)}methoxy)chromen 4-one;
pho'ﬂléﬂhﬁﬂ)’{gﬁt@ﬂ%ﬂh}))ﬁﬂg-@?ﬁdylﬁ 4(-{9(%chr01%er( {310xy]methyl} benzoate;

-[5 trifluoro
1, 2, 4-oRd P
4-

(
4-

( 14 @yQI]Oj(}’mﬁEjflﬁ%lﬁ ]_%oxochromen 7-

{4-[ (net hyl §W?B¥ﬁ’%ﬁ’ﬁ’i‘%‘?&‘]‘fphenyl} chr onen- 4- one;

2- f 1 uorne8-14-frubrbF- (r@tidr iRty I Ph ey f f,b uQkadmRiony ly) phemyty)-3-

(12,2 oxadl @Eghmaymemmﬁheﬁmnm “Hnxoch omen- 3
[
X
(

benzenecarbonltrl
(ethldslyat 869{915)%1119&2% lm%vhw} (Lyd9xustigrplorshi methoxy)-
y) acet aflé)xoeﬁlror{len 3-yl]benzoic acid;
4- f1yenopherdys-dubi fuctorfictO BRERAR],2,3-ox¥did doBLyNOMYhoxy3-3-
hydr OXYépﬁﬁfﬁhbl)iﬂlm lgslrlﬁmﬁ@nﬁh&l
rifluoronethyl

( 2 4 7 (&gdﬁ%‘g’gﬂ [4- (t}ﬂﬂ)u})rOH;)@fhprngp}lyl (13- 1agoel?l3|/1£}methoxy)—3—(4—
4- oxochr omeAeRholinAatdhepdichrpsniteis e 3
- ( 3- acety b phanylo)s- #rifidoroth&hyiipueydr B2, 4tokhdibAs05 GMBEBYbAYD-3-

henyl] (1,24 4{@%@@“5@&@ﬂyya§unﬂﬂ%}wl}chromen -4-one;
met hoxy,

[5-fl L??)fﬁ o Omﬁl( 150 M&%&u? H)gﬂypy)henyl (1,2,4-oxadiazol-3-

(1, 2, 4- oxad yhygeth @‘YD}‘}TO)?‘})CW% B]b%lzenecarbomtrﬂe

{ 4- [ (mekiyy b-$3uld-prathb)yRaibo S| RRGRIKl phekyl LARR oG QG- 7-

4-17-({5-[5 ﬁkyﬁg@mg (trlfluoronethyl)phenyl]

( , 2,
1b

(
4- oxa zol met hox 4 0 ronen-3
en %A& uor: phenylI 81}2 4- oxad%zgl 3-yl)]met oxylj} r(Te

{2, 4- bi s(t EYQYOWPW}WWFWMHW 5-yl]-7-({5- [5
- f 1 uor @=[3-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-y1)  methoxy)-
(trifluor omatRyénrahanyhi 6ellz&}eéa'r@@§ﬁtﬂillea20| 3-yl)}

met hoxy) ghr o % &?
-(trif |3)u§raaﬁtg§ﬂ§n%% E{R;IIS‘J%(DT yi tﬂﬂk‘ﬁ{%‘ By ey )32}4 oxadiazol-
met hoxy) - 4-3%0ER ¢i-fon
1, 3-di W@sq&ﬂnbmmtm&mﬂmﬂl}nwﬂ@yl 1(1,2,4-0xadiazol-3-yl)} methoxy)-3-
{4-[(methylsulfonyl)amino]phenyl} chromen-4-one;
4-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]benzamide;
3-[2,4-bis(tert-butoxy)pyrimidin-5-y1]-7-({5-[5-fluoro-3-
(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)chromen-4-
one; and

5-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]-1,3-dihydropyrimidine-2,4-dione.

|—|\<,-A-\

1,
-y
4-
| o
5-
- (4-
-[7
1,
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60 WD 2009/ 094028 PCT/ US2008/ 051862 EXAMPLE 4

Preparation of a Conpound of Formula | A Preparation
w@Roog/0@epound of Formula | in which RL is PCT/US2008/051862

2-[5-fluoro-3- (trifluoronethyl)phenyl]-1, 3-oxazol e,

R2 is 4-Hydroxy, R3 is Hydrogen, X, Y and Z are -CH,

Vis Oxygen, and Wis Methylene OH OF/ | O O F3C

[0173] 4',7-Di hydroxyi sof kgnamg 401. 7 ng, 0.40 nmol ),

4- (chloronethyl) 2-[5-

fluoro-3-(trifl ugrguediby bl PheRYbdnd b Bogdzo! e,

prepared as described in Exanple 1 (111.8 ny, 040

MB!,  Préafivh ¥f d Compelind ¥ Foeivther if $9ich Rt 2-F5-Arpmol
1. O FqUIV)’laﬂd 1potasswmyydromde Epmde (22 4 ny,

l!‘ &R A RS t.f‘L.’ 5, N gy AroxXVa and Z arc

eqU|oped Wi th a condenser. To the flask was added
e O ¥esniane W 5 Methvigne room t enper at ure under
nltrogen The sol ution was heated at 60C forog hour .
To the mxture were added water (39 9
was extracted with ethyl acetateg 3). The
conbi ned organic | ayers were s ' pri ne (30 n)
and dried with \Na2sO4, togi de m xture as
colorless oil 7 zlj}\ﬁe crude”ni xture was
purified by col\ ch tography (silica gel = 25 g,

eluting with he ane/et%yl acetate = 7:1) to give
crude product "{149.3 ng) as col orl ess crystals

B2 A8 098 B SR PR P et
- 4ﬂuoyd> B}(ﬂﬁmbmw)hyaplﬁeﬁyﬂ%glﬁr? @oanghqmgdabed ras dd%E]lﬁﬂlaeg-lﬁ) E&ar;qﬁz a
e L Tee O BE MR oiavna S ST RS et RnBPh L9 ). ana

c o binshishyafoxfde powiia (2243 migP0.4 mmol, 1.0 equiv) were placed in a 25 mL

4-(chl or.onet hyl ) uor o- 3- (tri hyl ).phen
&%D STYRREZ SY'e, 2 CLOH%E’[“F?H I 8\}\3?%4&5]62(3’ %{ﬁlﬁ‘gg ﬁﬁdﬁﬂ%ﬁ%g IX]]“) at

Wo@mﬁérglw&@l@ under n1tr0gen The solutlon was heated at 60°C for 1 hour To the

3- (4- hydr oxyphenyl (trifluoronethyl )P l(
1@1}(&5{%\2@{6 a@dedy\ye)t?r (ﬁ%w&rg) 9((]% téﬁyvgﬁlg A e;E}ﬁléted with’ethyl aceta e (30

mL x 3). The combined organic layers were washed with brine (30 mL) and dried with

Na, SOy, to give a crude mixture as colorless o0il (204.7 mg). The crude mixture was
purified by column-chromatography (silica gel = 25 g, eluting with hexane/ethyl acetate
=17:1) to give crude product (149.3 mg) as colorless crystals. Recrystallization of this
crude product gave 7-({2-[5-fluoro-3-(trifluoromethyl)phenyl]-(1,3-oxazol-4-

yl)} methoxy)-3-(4-hydroxyphenyl)chromen-4-one as a colorless powder.

B.

[0174] Similarly, following the procedure of Example 4A above, substituting other
compounds of formula (4) for 4-(chloromethyl)-2-[5-fluoro-3-(trifluoromethyl)phenyl]-

1,3-oxazole, the following compounds of Formula I were prepared:

3-(4-hydroxyphenyl)-7-({2-[3-(trifluoromethyl)phenyl](1,3-oxazol-4-
yl)} methoxy)chromen-4-one;
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61 WD 2009/ 094028 PCT/ US2008/ 051862 7-({2- [5

-fluoro-3 -(trifluoronethyl)phenyl] (1, 3-oxazol-4-yl)}
WOoreiono%4pr8 3 - (4 hydroxyphenyl ) chromnmen-4-one; BCT/US2008/051862

- (4- hydr oxyphenyl ) - 7-

1[2-(3,4,5-trifluorophenyl) (1, 3-oxazol -4- yl)] nethoxy}

chronen-4-one; 7- { [2-(3,5-difluorophenyl) (1,3

- 0X azo'?‘ﬁ? Y5 }]L%tj]@ﬁﬂ'l}oroﬁetﬁﬂ)phenyl {(1 ,3-oxazol-4-yl)} methoxy)-3-(4-

hydr oxyp enyl a6k ‘H&Ef‘i‘)c 091@1@4 on

[2-(3,4 dlfluorophen &%_ | -4-y % met hoxy}
13- (4 Rydied i’ér{ TS (AN
[2-(4-fluord chrogueixo®st - 4- yl ) ] met hoxy} - 3- (4-
hydr oxy;pﬂ@ yB)dﬁhfowisﬁ pm%xaz@mtymme{thoxy} 3-(4-

[2-(4-ch Orﬁfﬁﬁﬂbﬁhé 1)c om@e@azo% yl)]rret hoxy} -3-(4-
hydr oxy ES Preparat|on of

h
0 Comnonia (b EBform e b OF&Zébéwaim%laPde 3t oompound
of Fornul a PY§rAXYRRPHCREMER43NETY i f 1 uor onet hyl ) -
phenyl [714 2)%11%@91& %gdlst oxaBA-4-9) fretis gy 03/ @4-R3 is

Hydr ogen, dfo 1RASmeibt one; nlS ygen and Wis
N@thylene C}F F3C \’ 0175] A n1xture of

dai dzei’n %iﬁehl Ph%lyli(ln%f%’f ol-gy Y1 -5-(3-
trlfluorone?ﬁ@PF@ﬁ@h@FF@HQn4T8ﬁad|azole (108 ng, O0.41
mmol ) and pot assi um carbonate (0.63 ng, 0.45 mmol) in
anhydrous N, N-di nethylformanide (2 m) was heated with
stirring under argon at 8@gAhNFLHs5 hours. After
cooling to roomtenperature, the mxture was quenched
with about 12 nl mpabebsa 8b8p&inldior esnfu@t 30 m nutes.
The precipitate forned was filtered off, washed three
ti NS Wirégardteh 6f a Campbuelt io€EorMharin what® Wi 3-OrET@Minitehy1)-

crude product (152 qg) Chronato-raohy of the crude
riRgnv L.yhloxadigzplyl R X A A

F5C

[0175] A mixture of daidzein (100 mg, 0.4 mmol), 3-chloromethyl-5-(3-
trifluoromethyl(phenyl[1,2,4]oxadiazole (108 mg, 0.41 mmol) and potassium carbonate
(0.63 mg, 0.45 mmol) in anhydrous N,N-dimethylformamide (2 ml) was heated with
stirring under argon at 80°C for 4.5 hours. After cooling to room temperature, the
mixture was quenched with about 12 ml of water, and stirred for 30 minutes. The
precipitate formed was filtered off, washed three times with water, and dried under
vacuum to provide crude product (152 mg). Chromatography of the crude product on

silica gel, eluting with 5% to 50% ethyl acetate/hexanes, provided pure 3-(4-
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62 WO 2009/ 094028 PCT/ US2008/ 051862
hydr oxyphenyl ) -7-({5-[3 -(trifluoronethyl)phenyl]

W@ 2009/0s0exadi azol -3  yl)} net hoxy) chr onen- 4- oneCT/US20D8WF1862
(400 MHz, DVBO-d6) 6: 9.58 (s, 1H), 8.48-8.39 (m 3H),
8.12 (d, 1H, J = 8.0 Hz), 8.08 (d, 1H, J = 8.8 Hz),

7.92 (t, 1H, J =8.8 Hz), 7.42-7.3 8 (m 3H), 7.23 (d,
1 Hlydlgoxg)l%ngl)ﬂz()ﬁ ﬁ(tﬁﬁu((rgmetgﬁ)phénﬁ (8 28- d‘x‘&alazo'l_’-sﬁ 1 (s,

anal ysi s: (l'i near gradient
Bﬂ%net@@%chm(nssﬂ)onmz 481 5 (M + H)+ B. Alternative
Pre aration of a Conpound of Fornul a in which RL is

MR 049%/8%9%39 BRI Y ISR, 2@]%8&&3%\@@4 3H), 8.82(q, 4H, T =

4
NN L9 o0t o Yol S 4o
dalH,tzJeﬁ h2 {2),06.83 (4, 2H87 = r&ﬁ)Hz) $.01 e il p e/ VBanatyyis:Zr N21.98 min
hyd + 7.87 |
e EmaRRt B35 SNONERKLNZ sk Pa st 0 °F Tow ) "o

m nutes. To this m xture was added
3-chl or onet hyl - 5-( 3-

t r]hlf ') u %%@‘hp ¢ bl%gaﬁgt}fd&of[a%o%pﬂu?&‘cﬁqﬂo%ﬁll Fin \gh'éfg i 383 - 26

daifsi : Rphenel] 1 T gy, R egdtegddgen, X, Y and
pressure, t he d di ssol ved i n met hanol ,
& Frop S Omdin. gl é\} Mty <ol vent rempved under

IEW’:[‘Q g {si%hsélf{glgn Ptp (f dzam&?t) :%O’P %2%{1# :l)a}rsf chgone lﬂgﬂjml) 2 N aqueous
C hpopaskidey/hyetoraln 03.94 &5/7537trﬂn81@1(v1§)3ddpd avd dednipturewas sonicated

0 N PR T b s 24054 BHommetPAIS 3. y1 )3 et

hoixiyI) 6o mafi phénydre, 2a50:adabilt €.1759Q1812d.mis]), Rh@ P rakii@mixture

of Co oug?s of Formula | in which Rcf, [ Hydr en, X,

Y WHd© -, TheRixyrg wasspgratate gﬁlﬂfﬂ ’f?&“ Piggprigend the
[ Ockdidie EisBive@nl methafngl Inﬁxudnﬁtﬂ HRaReD GRAUE 8Svait rdmoRBPhRler
5A or 5B above, rep | aci ng 3-

c hicdycshBepyre é?u(@%twmbv @a%%&mm%%ﬁ%r?plme@l%mﬁadu a
z %&?}wn@éhﬁmde&qudﬁs ef 90/1® 'bFB’llll(ﬁ:d B{L@H%hy\at&pﬁle&) 7- ({5-

and are as defined above, the follow ng conpounds of
FoBrftrifloromgarydphire bt d- -oxadiazol-3 yl)}methoxy)chromen 4-one as a white
3-dig- (4- hydr oxyphenyl) - 4- oxochr onen- 7-yl oxy] nmet hyl } be
nzoic acid; 1H NWR (400 MHz, DVSO d6) & 13.1 (br s,
1H), 959(brs 1H) 838(s 1H), 8.08 (s, 1H),
8.05 (d, 1H, J= 9.0 Hz), 7.94 (d, 1H J= 7.8 Hz), 7.75
( dC 1H Pre]p‘arazlog of'@amp%néﬁof(ﬂﬁnulg: Ithin Whic R Sis |P¥vdr0]>€n B( &( and Z

, 740 (d, 2H, J =8./7 FHz), /.29 (d, IA, J=
|—|7are (7H1mdrVaﬂ10xvppn varying R aqi&J_ 9.0

[0177] Similarly, following the procedures of Example 5A or 5B above, replacing 3-
chloromethyl-5-(3-trifluoromethylphenyl)-[1,2,4]oxadiazole by other compounds of
formula R'CH,X, where R and X are as defined above, the following compounds of
Formula I were prepared.
3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]methyl}benzoic acid; 'H
NMR (400 MHz, DMSO-d) ¢: 13.1 (brs, 1H), 9.59 (br s, 1H), 8.38 (s,
1H), 8.08 (s, 1H), 8.05 (d, 1H, J=9.0 Hz), 7.94 (d, 1H, J= 7.8 Hz), 7.75
(d, 1H, J=7.7 Hz), 7.56 (dd, 1H, J= 7.5 Hz, J= 7.8 Hz), 7.40 (d, 2H, J

=8.7Hz),7.29 (d, 1H, J= 1.9 Hz), 7.18 (dd, 1H, J= 1.9 Hz, J=9.0
Hz), 6.82 (d, 2H, J= 8.7 Hz), 5.37 (s, 2H). (ESI) m/z 389 (M + H)".
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Hz), 6.82 (d, 2H, J= 8.7 Hz), 5.37 (s, 2H). (ESI) mz

389 (M + H+. 63 WD 2009/ 094028 PCT/ US2008/ 051862 3

wo gepohgeoxyphenyl ) -7-[ (5 - phenyl (1, 2, 4- oxadi ar@I/uS2008/051862
-yl)) met hoxy] chronmen-4 one; iH NVR (300 MHz, DMSO- d6)
6: 9.58 (s, 1H), 8.41 (s, 1H, 8.15 (d, 2H, J = 7.2

Hz), 8.08 (d, 1H, J = 9.0 Hz), 7.72-7.63 (m 3H),

7.42- 7. 38 (m 3H), 7 23 (d, 1H, J = 9.0 Hz), 6.82 (d,
2H, J = 7 Hz), 5. g '_ll) ESI) mz 413.4](M+

H +. 3 3- (4{hyfig)xyphenyl) -7-[(5-phenyl(T,2,4- oxadlazol 3-yl))methoxy [chromen-4-

- (4- hydr oxy phen ¥yl YMR @Mz REROrdS) 509 ?ﬁsetlﬁylég}“(s 1H), 8.15
benzenecar b&hi2 ?F§2H VESPY (dnt 2, 3790 Hed.+/. 13463 (m, 3H), 7.42—
3-{[3-(4- hy P8 X§ipHER Y2 (dl-lb{xbcﬁr(ﬁrﬁ@ @Lé&yﬂﬂ%ﬂﬁw}%@ (s,
nzani de; i HZNWVRESI) 8004 MM DVBO- d6) 5 9.56 (s, 1H),

8.41 (s, 1H), 8.35 (d, 2H, J= 8.1 Hz) 809801(m

3H), 740( 3H), 7.22 (dd, 1H, J= Hz) ,

6.82 (d; {QJ;(H -hydrogypherpy4-omchmmes:7- ﬂ%ylmetkﬂwenm@caawﬂale
+ H+ 3 (ESfDm;izoEﬂ@)(%thryl) 7- {

(M

[5-(2- el @Q%}ﬂ J}@{Wh »io%eﬁ?&%h@zﬁ meth l}benzamld HNMR
yl)] thoxy ) 7&gq
9.57 (s 1) NP ?ﬁ? I)Hz)
8.03

8.9 82 %2% §'§ (s %/5 16%4&9

2 1

d
(715(m
395 (s 3H) (ESI) rriz 4433(M+ H+ 3

( h Xadl

Ei (ZtSHAfR 1) { {is (%Teﬂ%%he yl)%lﬁ24o. dﬁ?%%e e
= E?L it e dd BT
7. 84- 7 66 2Hp

1H), 7.20 § %7:?;( i 4%% Ll )H J= 8.4 "He),
540(s 2H) . (ESI) m z 413(M+ H+ 3

( t(ffl P?/ enli)( Z_‘_ é\i\% 0 om t}é p ggﬂ tlg))lg%}chrom)er;g 4;90?:
(1|E—)|)M K8443F:3)81% M. 7. %@ég 784 ), 741 (d,
1H, J=1. 8Hz) 28 )70 f5d! 0@ ﬁ(Jwﬁﬁﬁ%égéﬁﬁfH7Jaf4

(d, 2H, J= %Iz?ﬂ ), 2*71336“(%"1/21‘_‘#( V4 Hz), 7.21 (dd,

1H, J= 2.4 Hz, 89Hz)682(d 2H, J= 8.7 Hz),

5.56 ( I;p 403 I)n12 511(M+|—|)+7-

3 y ¢ g?q-‘}glp -

{ [3 fl(éﬁ} ?’[I‘l ulgitorfl?c;thyl phenyl[met oxy?cm geh(e%ly/l}l( 43P3) 'H
NMR (300 MHz, DMSO-dg) & 9.54 (s, lH) 843 8.40 (m, 2H), 8.26 (d,
1H, J=1.8 Hz), 8.07 (d, 1H, J= 8.9 Hz), 7.54 (d, 1H, J= 8.9 Hz), 7.41
(d, 2H, J=8.7 Hz), 7.37 (d, 1H, J=2.4 Hz), 7.21 (dd, 1H, J=2.4 Hz, J
= 8.9 Hz), 6.82 (d, 2H, J = 8.7 Hz), 5.56 (s, 2H), 4.03 (s, 3H). (ESI) m/z
511 (M +H)"

7-{[3-fluoro-5-(trifluoromethyl)phenylmethoxy }-3-(4-
hydroxyphenyl)chromen 4-one; (DM-K-28-AR-2), (EST) m/z 431 (M +
H)".

7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
(4-hydroxyphenyl)chromen-4-one; 'H NMR (400 MHz, DMSO-dg) &
9.57 (s, 1H), 8.42 (s, 1H), 8.33 (d, 1H, J=8.4 Hz), 8.26 (s, 1H), 8.17 (d,
1H, J=8.4 Hz), 8.08 (d, 1H, /J=8.8 Hz), 7.41 (m, 3H), 7.22 (dd, 1H, J
= 9.2+, 2.0 Hz), 6.82 (d, 2H, J = 8.8 Hz), 5.62 (s, 2H), (ESI) m/z 499 (M
+H)
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hydr oxyphenyl ) chr onen- 4-one; (DM K-28-AR-2), (ESI) niz
431 (M+ H+. 7-({5-[3

WO 200009492%5- (t ri fl uor onet hyl ) phenyl] (1, 2, 4- oxaRCHESL008051862
-yl)} nmethoxy)-3 - (4-hydroxyphenyl)chronmen-4-one; iH
NVR (400 MHz, DMSO-d6) 5 9.57 (s, 1H), 8.42 (s, 1H
8.33 (d, 1H, J= 8.4 Hz), 8.26 (s, 1H), 8.17 (d, 1H,
J= 8.4 4@z}, 4 %UQI% 3(—@.|r1ﬂtilo|fbm oty 1$Hhén b ,2 470x4ci|1a2(om% fdhethoxy)-3-
7 22 (dd, Ul droxyp (G 1)chzro1geﬂ'|4-)one 1){5308 H2) DMSE de) O

, 5.62 §4 n%1 S AM 4 (D5, £ H, /=89
2009/ 094028 é’{% %&) ﬁ% 93 )(741 (:15 OH, Ja‘él;l6 Hz), 7.38
(71({254[ gxggfd’ 4r ‘719f h—'i‘y) 55%&3/,] 189 H), 6.8 (d,2H, J

(4- hydr oxypheny f%% n 4 oanzlh Nwﬁ{?§00 VHz,
DVSO-d6) & 9.54 (s, 1H), 8.55-8.48 (m 1FD 8. 44- 8. 40

g!’ns E|Z H)-. (J{§ Qg §gtr1ﬂ§t&|0m‘gfﬁ{ nyl b 14 Jxag 4z i};neh]!oxj;') -3-(4-

riy.})c % 0:9.57
(d, 1H J= =
Hz), 6.82 ( O 7 l(d 7 29743(5 S/2n; dd, {P% 1)9HH(£J_
mz 499 (M

7 (502,58 Tﬁ F ot AT (S 80 O 1)

(1, 2, 4- oxadi azol -3 -yl )} nethoxy)-3 -(4-

hydr oxyphe VR 400
89 57)@0?p ?Xll dl’kl:’agf%g!b\ad;ot %NA% o¢hrom y‘zylogy %92124
(m 2H), 8 G&YHO-yPoeyzoa M‘f? oH, 8.7
Hz), 7.p46b-Z-snyl BH)3- (4¥h33&0;(y¢ih|enyll)lr4 oxbehrdm®n- E‘Izy,loxjf m&@hyl}benzoate;
Hz), 6.82 (d4C/MBlandysisAAH2).62 miB@otstic, BEYeB).(ES)yn/m2 (M +
549 (M + H) H) .prop-2-enyl 3-(3- { [3

- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }

-1, 2, 4- oxadi azol -5-yl )benzoate; (ESI) mz 497 (M +

H) +.  pmogthy2 3eii3-4-Bydroxyphenyl)-4-oxochromen-7-yloxy]methyl}benzoate; 'H
{[ 3- (4- hydr oxyp oz, HNSOaky & e -1y1).BAH (SEtthys. }benzH),
oate; LGVBgasad \sl, =Rz, 286 GR 1H N=0i7s09, B9 @, 1H, J=7.5
65%8) , (ESI Hzm720438 160/ + 7.4914,.J =BT Ry}, 7.41 (d, 2H, J= 8.5 Hz), 7.27
3- 1] 3- (4- hy ¢y, oMy, phenyd, )1H4 7 exoxhz, orene Fizy b®ryd, met, by 4. 9Ez),
nzoate; 1H sNWR, QAN M3PD|\@@I)G16’}4@3@454{)(3 1H),

8.38 (s, 1H), 8.10 (s, 8.05 (d, 1H, J= 8.8 Hz),
7.96 (d, 1H, J= 7.7 Hz), 779(d 1H, J= 7.5 Hz),

7. 60 ( dghyl 4H[3-FhydrdxypltenyJ-3- o&oahrdﬂién 7914 n(e&hyl}%lehzodté (ESI)
8.5 Hz), 7217241(7M41H) 7.18 (dd, 1H J= 1.

9.0 Hz),

(s, Sl_bmetltyégﬁ)jNMR AL r? pltl_ermrz 42 oxocgro%%ng yloxy']_&‘-ethﬁ}benzoate

Hz, DMSO-ds) & 9.56 (s, 1H), 8.39 (s, 1H), 8.08 (s,
1H), 8.05 (d, 1H, J=9.0 Hz), 7.95 (d, 1H, J= 7.8 Hz), 7.78 (d, 1H, J =
7.7Hz), 7.58 (dd, 1H, J=7.6 Hz, J= 7.9 Hz), 7.41 (d, 2H, J = 8.3 Hz),
7.28 (d, 1H, J=1.9 Hz), 7.18 (dd, 1H, J= 1.9 Hz, /= 9.0 Hz), 6.82 (d,
2H, J=8.3 Hz), 5.37 (s, 2H), 5.18-5.14 (m, 1H), 1.33 (d, 6H, /= 6.3
Hz), (ESI) m/z 431 (M + H)".

methyl 4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy|methyl}benzoate.

4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy Jmethyl}benzoic acid; (ESI)
m/z 389 (M + H)".

4-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy|methyl} benzamide; '"H NMR
(400 MHz, DMSO-dg) & 9.54 (s, 1H), 8.38 (s, 1H), 8.07-8.04 (m, 3H),
7.87 (d, 1H, J=8.0 Hz), 7.66 (d, 1H, J= 7.6 Hz), 7.51 (m, 1H), 7.41 (m,
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et hyl 4- {[ 3- (4- hydr oxyphenyl ) - 4- oxochr omen- 7- yl oxy] met h
yl }benzoate;, (ESI) nlz 417 (M+ H+. nethylethyl 3-

W@ 2(408/094028 PCT/US2008/051862
- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } benzoat
e; iHNW (400 Mz, DMSO-d6) 5 9.56 (s, 1H), 8.39 (s,
1H), 8.08 (s, 1H), 8.05 (d, 1H, J= 9.0 Hz), 7.95 (d,
1H, J= 7.8 big),7.08 (d81H, = LiHzy 7.18 (dd! 1HZ) = 90, 58 HA%.82 (d,
1H, J= 7.6 b, J=1=g47Hzfa m<7 ﬁgﬂgas([ -2kk/395 8.3 Hz),
7.28 (d, 1H, J= 1.9 1H, J= 1.9 Hz, J=
9.0 Hz), 6.82 (d, 2H, J= 8.3 Hz), 5.37 (s, 2H),
5. 18- 5.31d HyWox¥pieny13-73 35- iﬂi‘m@lﬂrorﬂethﬁ)p'ﬁenﬁ]@ 2. 4(0&kRlidzoms z
431 (M + H) 41 H&hE¥Nchfom '"H NMR (300 MHz, DMSO-ds) & 9.56 (s,
- (4- hydr Oxyr?ﬁ?'%yh)(s ATHXOSAGOFR Y 8 Y HOX W GBS BY (+h, 311), 7.40 (m,
29?[226“(2 hyéH) 7.22 (dd, 1H, J=8.8, 21Hz n?eﬁz d, 2 oxyf Z%ylfil
S REWE b4 Lk L L S A

4-{[3-(4- hydroxyphenyl) 4 oxochronen 7-yl oxy] met hyl } be

nzam de; 4 ]ﬂS’d he! )41%:?1 {I‘é"ﬁ m%@pg%l)gl 7? 4 %%acﬁa?zwol §-H)

8. 38 1
Hz) | (SaaHg 190?‘5 751 (m 1H) 741(m

65 WO 2009/ 094028 PCT/ U82008/ 051862 3H), 7.28 (d, 1H,

J= 2.0 N 11 o n 1
o e 7'2;(42 3Zb¥s§t ﬁg& éﬂﬂrynl lo)%i@24%;@d"¥()l ﬁﬁ? %%?et}{ogy) 3-(4-

3-(4- hydro % rg ) @%égz”
(13c2)o4|\/|Cﬁ)z(adI (d qu 6 %I‘?U 1% %i:n )%Iz))

8 35 (d, 2H 38%*%

3H), 722(dd 1H J—88 2.1 Hz), 682(d 2H, J—
8. 7 Hz )5, r(gigg? «%%@rjx ) 1)(4'5&%%111%1%11 48 %081 b1y ota- 0B diazol-5-

-(4-hy +

- et hoxyphe Onot>r<1a(§" az%lm-/%é-Bgy(M]Lr%%t hoxy}
chr onerd-@- {tﬁhé4 h}ﬁf@{}'@hfﬂl)% piosliromichi{7 ydexytratthyl} N Phreorpkdjazol-5-
(1, 2, 4- oxadiyBbankeigacig] )} met hoxy)-3 - (4-
hydr oxyphenyl ) chronen-4-one; i H NVMR (400 MHz, DMSO- d6)
& 9.57 (d, 1H, J= 1.6 Hz), 8.69 (s, 2H), 8.56 (s,
1H), 8.74 S«ﬁﬂuqnephewl)@ 4-payiazolg-gifimethdxy it#4(4-J= 8. 8,
2.0 Hz), 7.80droxpphai))chome@4fce. FHNMRE(390 81z DMSG-d8Ps:
(d, 2H, J= 6.8 (&2}H), 81068 1B, 8.08H)d, 1K ESH 3.7z, SWAd1H,M=+7.8
H + 3 -(3- #Hz},3.94(d, 1H, J=9.0 Hz), 7.73-7.60 (m, 2H), 7.42-7.38 (m, 3H),
- (4- hydr oxy e rigd, )| H4J e Rac het ¢iver6-&0- (i) 2K Y= T kiyd, .59 (s, 2H),
-1, 2, 4- oxad(Esaphi/531 (M + H)".

3-(4-hydroxyphenyl)-7-[(3-phenyl(1,2,4-oxadiazol-5-yl))methoxy]chromen-4-
one; (ESI) m/z 413.4M + H)".

3-(4-hydroxyphenyl)-7-({3-[3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-
yl)} methoxy)chromen-4-one; (ESI) m/z 481.6 (M + H) .

3-(4-hydroxyphenyl)-7-({3-[4-chlorophenyl](1,2,4-oxadiazol-5-
yD)}methoxy)chromen-4-one; (ESI) m/z 447.2 (M + H)".

3-(4-hydroxyphenyl)-2-(trifluoromethyl)-7-({5-[3-(trifluoromethyl)phenyl]-
(1,2,4-oxadiazol-3-y1)}methoxy)chromen-4-one; '"H NMR (300 MHz,
DMSO-d¢) & 9.64 (s, 1H), 8.45 (d, 1H, J="7.8 Hz), 8.39 (s, 1H), 8.17—
7.83 (m, 3H), 7.53 (d, 1H, J=2.4 Hz), 7.27 (dd, 1H, J=8.7, 2.1 Hz),
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yl ) benzenecarbonitrile;, (ESI) mz 438 (M+ H+ 3 -(3-
{ [3 -(4-hydroxyphenyl)-4-oxochronen-7-yl oxy] net hyl }

WO 2909/00exadi azol -5- yl)benzoic acid; 7- { [5-¥GI/US2008/051862
-fl uorophenyl) (1, 2, 4- oxadi azol -3 -yl )] nmethoxy} -3 -(4-
hydr oxyphenyl ) chronen-4-one. i H NVR (300 MHz, DMSO- d6)

5 9.55 (s, 1H), 8.40 (s, 1H), 8.08 (d, 1H, J= 8.7

Hz), 8.00 (do3lol7 78£Hz)H§)32 (2847 €44 }127';5@?(292}® (ESI) m/z
Hz), 7.73-7s00(me2H) . .38 (m

1H, J= 9.0, 2.4 Hz), 682(d 2H J—87Hz) 559(s
2H), (ESI) mz 431 (M + H)+.

3- (4- hydrexyphsyi- Qtnﬁuo[r&rﬁet Yy L1, 2 4 4xeKa31-330h mBthiky)-3-

) met hoxy] chyopgn )é%p ? o}orﬂétﬁylﬁil%nﬁ(lM d‘neH)H'NMR 5400
3- (4- hydf Oxmlﬂzem 0-6y) aﬁ%ﬁ% (s, '8%'2%8"1@9”%’1%9}@%'( (),
1,2, 4- oxadi gaeka 51H VLR TR 8 | ENHOFER 219134 (ERk) 1.6

mz 481.6
le 8824 2HJ 8. Hz)682d2H,
3-(4- hydroxy 5%6 ﬁhgg/g @1&; 8 oxa
azol 5y|)} chr z4472(M+

( 4 hy e @%F&M@}lﬂgﬂ(qg 4 Jn%BWkthﬂharOZleﬁlif%}{eﬁylﬁ(ﬁ r2'4f |

uor onet hyl ) Qfﬁl bll3 etho ) 2- (r1 uoromethyl)chromen-4- one

(1, 2, 4- oxadg%%{[ %&1) oxy chronmen-4-one; i I&RSD m=

(300 Mz d 64 (s, 1H), 8.45 (d, 1H J=

7.8 Hz)3- (18 (%qurgxyphﬁ)yl) -Boxophromesd-ylony]efhyl} eng@eeatbonitrile;

1H, J=13244

2009/ 094 2{}?’% gﬁdzoéghérglgSlSGchr%me%g%?ody% r%etﬂzlg 1,2 épgxa\ﬁpzol 5-
6. 82 2H, J= 8.4 Hz) 565(32,(ESI)rﬂZ

549 ( |\/|3+(4|=]])ydr0xyphenyl) -7-({5-[3- (trlﬂuoromethyl)pheny isoxazol-3-

7- ({5- [ 5- f | bmstiexychomerdroneet hyl ) phenyl |

(1,2,4-0 HEL frfﬂ%lellom%thy}ﬁ Q—I}yrﬁ?f)ﬂ%ly ?3 (4-{[6- (tr1ﬂu0r0methyl)(|3 ¥

4- hyd h 4
(e S0 PR an G bR T e (d° T

J= 8.4 3|=(z‘)hyd8>X215hG(1$1) 71(&)(3 -pygidyin @d“r oxpiazd3-8. 4 Hz),

8.02 (d, 1Hy1))m£t1®x4 chpomen?-@y; (d, 1H, J= 1.6 Hz),

27 (ddy Iml) Dot = 8.0
567, M %gt Oxy Hroé% M (5 ) Sr;a (ESI) m'z
3- (4 hynﬂﬂmwp{rh%ﬁyh»dmyplg@y[)zﬂ @f@tclﬁemyn Fylewimnethpd H-d Feaxpgole-
| ) phenyl ] (1, Zadboxylate;

oxadi az7o (532 ¥l b ) 4-8zddlazbI I MO RER LY S )ighr omen- 4-
one; ( ES ) T@I{ethy%%gﬁ]br?ﬁ;@ fhnkha hi:nyl}chromen 4-one;

2-{[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]methyl}-1,3-oxazole-5-
carboxylic acid;

methyl 3-({3-[4-((1Z)-1-amino-2-methoxy-2-azavinyl)phenyl]-4-oxochromen-
7-yloxy }methyl)benzoate;

7-{2-[4-(4-chlorophenyl)pyrazolyl]ethoxy }-3-(4-hydroxyphenyl)chromen-4-
one;

3-(4-hydroxyphenyl)-7-[(6-pyrazolyl(3-pyridyl))methoxy]chromen-4-one;

7-[(2R)-2-hydroxy-3-({[3-(trifluoromethyl)phenyl]methyl} amino)propoxy]-3-
(4-hydroxyphenyl)chromen-4-one;

3-(4-hydroxyphenyl)-7-[({[3-
(trifluoromethyl)phenyl]methyl}amino)methoxy]chromen-4-one;

7-((2R)-3-{[(3,5-difluorophenyl)methyl]Jamino} -2-hydroxypropoxy)-3-(4-
hydroxyphenyl)chromen-4-one;
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3- {13

- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }
wheegemeenr bonitrile; 3 -(3- { [3 PCT/US2008/051862

- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }

-1, 2, 4- oxadi azol -5- yl)benzoi c acid.

3-(4- hydroxyphenyl) 7-({5-[3-(trifluoronethyl)phenyl]i

soxazol7-@3- ((yR)-10@LHGBhGH SRBainOP L ox dprodoxy)-3-(4-

[5-(trifl oot gaﬁhmm by ] met oy -3 (A

[ 6- (trlfluoroneth

bor oy 1) SRS AP b e yilgen-4-one

3- (4- hydy sxmla&a &1y13(1[3(450£aaraemrz -gHy et hbx - él<41xad| azol -
3- yl))met hayb hidmeRQ:one;

3-(4- hydroxyphenyl 4- oxadi azol -

3yl ) PrideHBsY R éitaﬁ@romﬁ%yl yéleﬂ{oxmhromen -4-one;

- (4- hy dr@aghriptlchy 47 xR eMRRometly Ry yTRL Bl okadiazol-2-
- 1, 3- oxazol ¢} Heth@t Wﬁ@téﬁone

[5{ 1 CedaoRpr Sy Paaeny d%ﬁé% Y e e o

2- { [ 3-({5-[3,5-bis(trifluoromethyl)phenyl]isoxazol-3 yl}methoxy)—3—(4—
- (4 hydr oxynmawp erﬂd)@Pﬁ@ﬁl@ﬁﬂQﬁB 7-yl oxy] met hyl }

3 ( { 3 a(_z qﬂ(yﬁ i/ph%%}rllg)g)%% 3 (tr1 uoromegﬁylyp){lenyl isoxazol-3-
1- an1no 2- méU RSP XClPBeR-ASinhenyl | - 4- oxochr onen-
7-y| oxX\3} {Eibiy emsDah@o phenyl }-7-[(2-phenyl(1,3- oxazol 4-

{(24[;1 (4-chl gﬁmtt&mchboméhauz&ieyll et hoxy} -
y

o PR TR iy eyt

] chronen-4 WS- [ (2R) - 2- hydr oxy- 3

- (tri f lugsemekibyph@lnyd 3-mmiducbl 2@mmﬁd&&99qu] 3-
(4- hydroxyph Yyph a{ym)amménm&e

(t( fr| P ?/Sg[.%o(ﬁ% é‘% phenyl (1,3-thiazol-5-yl)} methoxy)-4-
an1no)neth09§] ﬁ&%ﬁgh eHﬁ@e HETQR) 3-1[ (3,5

- di f | ugr pphesylkmednyihinaphaig)}} -7-2¢4hmeth @ P opoxy) - 3
(4- hydr 0XYtﬁhﬁMﬁ1}:tﬁ9D1§Héﬁﬂj(4 3anizol 8 4y 1 )R 2P ROAGR3-one;

o TR

-[7-({5-[5-fluoro-3- (trlﬂuoromethyl)phenyl (1,3,4—0xad1azol—2—yl)}methoxy)—
4-oxochromen-3-yl]benzenecarbonitrile;

4-[4-0x0-7-({3-[3-(trifluoromethyl)phenyl]isoxazol-5-yl}methoxy)chromen-3-
yl]benzenecarbonitrile;

7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
{4-[(methylsulfonyl)amino]phenyl} chromen-4-one;

7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
[4-(methylsulfonyl)phenyl]chromen-4-one;

4-[7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl)} methoxy)-
4-oxochromen-3-yl]benzamide;

3-(3-acetylphenyl)-7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-
3-yl)} methoxy)chromen-4-one;

7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,3,4-oxadiazol-2-yl) } methoxy)-3-
(4-hydroxyphenyl)chromen-4-one;

7-({5-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-yl) } methoxy)-3-
(5-hydropyrazol-4-yl)chromen-4-one;
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3 -(4-hydroxyphenyl)-7-(3
- phenyl propoxy) chronen-4-one; 7-1[5-(3
wo 2togosophenyl ) (1, 3, 4- oxadi azol - 2-yl ) ] net hoxy} PEBUSZ048/051862
hydr oxyphenyl ) chronen-4-one; 3 -(4-hydroxyphenyl)-7-
1[3 -(trifluoromnethyl)phenyl] ethoxy} chronen-4-one;
3- (4- hydroxyphenyl )-7-({5-[3-(trifluoronethyl)phenyl](
1, 3, 4- QxRYB 2703 %:ﬂwém Bh BYS¥h ezﬁlféﬂﬁﬁh‘k -OH@diaol-5-
(o yar ooy i 4 nsvéaeﬁylg e

-oxazol -
o bty %M@ HoroREhy Inhrakhd dhiezsl-§1
negﬁoxg) 3 ykﬂgmh?ﬁ9 %yﬁﬁ@ﬁggJZﬁ?oﬁZé?4 one; )
3- (4- hydﬁzqgmbﬁmé&ytﬂz &io'érhb%v (1(4Lﬁﬁdk&&gfléaplbehkamanuﬁél
sS0oXazo
{4-[( me7rﬁ{91 iﬁ}lv@ ﬁg)‘«ﬁqﬂ)l%lrﬂr%qtbﬂmw (174 1oxadizgok Ay athaxy)-3-(4-
- oxazol - 4- ‘@ﬁ? £4-one;
2-[3- (#deiﬂw@fae fllordnQKAFRESIEN2, 4=%h@X0)-3 M)l BrethbLy)-3-

f | uor onet hyk4-plhe! Hﬁéh}r h&%@%ﬁmn amifo } phenyl)chromen-4-one
(2- chloropﬁeny f th |gg|azo y)?]3methoxy}

(4 hy/dte %ﬁ aropheny Hé%ﬁxww&ﬂl& S Dlmetoky
4-[7-({4-ne }ﬁ“}}fPX@hFWI)GIE‘erFP‘ﬂ&n&net hyl ) phenyl] (1,3
-thi azol {514/Jﬂh}>roﬁ1%9 ¥3)4- 6xa‘dii1@@lhl PNBRthdxy}-3-(4-

- y| ] benzenegadbaphtdyilkcBromdn-4 s
[ (et hyl sul f ony {4-met hyl - 2-[ 4-

(trifl L%o@c}wéqumf)eﬁﬂéﬁ;ﬂ%‘}vyrcqy){@etb%@%@m@ Py

met hoxys) mﬂ(ﬁi%?}sﬂfcﬁ@gammo Iphenyl}-7-({2-[4-(trifluoromethyl)phenyl](1,3-

3- g6|neahoxyﬁﬁmpy&l b&bmﬂaﬁ&ﬂaﬂabmyl 2-[4-(trifluorom

rerét %oz(gz)— nyéwéw hswg 2 QXTC—}[I‘T%%I ’%gloiqr i (tgﬂuoromethyl)phenyl]—
~(trifl uor oIS phenyl ] (1, 3, 4- oxadi azol - 2-yl )}

et hoxy3)@-Hd%sHeh 23xy 12} R BARDRBREHOPhdnk1]EtRoxy } ch
4-[ 4- oxgigﬁg&ﬁﬂ?% %??F&Iuorgﬁgthyl)phgﬁyp]ﬁgoxé?gﬁcrmnml

| th h b t
Hior o GHpieRT aﬁapéé ?i ”Zege&aéuo?%ezﬂmw@ Ldi

-yl) net hox;‘7)‘a“1$aZO EHPP% W19 ani no] phenyl }
chr onern-@- }@/ﬂﬁ).xyﬂre(1§157{@-phenylethoxy)chromen 4-one;

-f uoi&%[ﬁg&;}yhg}(}lfp rer?yqegl XO(,)I‘IPOH’?GQIyJ lrloyg};]et%anemtr)l(ladl azol -3

-yl)
[ 4- (nethzL(S&hfo@dpybﬂoma}eﬂly)k} ch(mmmx4p1mngr)chrm¢n74 oh&- [ 3

(2| goa%o uor )kallnyl 1(1,2,4-oxadiazol-3-
methox oc rome l]Jphenyl}-1,3,5,6-
tetrahydropyrlmldme 2,4- dlone

N-[(1R)-1-(4-fluorophenyl)ethyl]-2-[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxyJacetamide;

3-(4-hydroxyphenyl)-7-(2-pyridylmethoxy)chromen-4-one;
2-fluoro-5-[7-({5-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-oxadiazol-3-
yl)} methoxy)-4-oxochromen-3-yl]benzenecarbonitrile;
7-(2-pyridylmethoxy)-3-[4-(2-pyridylmethoxy )phenyl]chromen-4-one;
3-(4-hydroxyphenyl)-7-[(5-(4-pyridyl)(1,2,4-oxadiazol-3-yl))ethoxy]chromen-
4-one;
3-(4-hydroxyphenyl)-7-[(5-(3-pyridyl)(1,2,4-oxadiazol-3-yl))ethoxy]chromen-
4-one;

3-(4-hydroxyphenyl)-7-[(5-(2-pyridyl)(1,2,4-oxadiazol-3-yl))ethoxy]chromen-
4-one;
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4- oxochromen-3 -yl ] benzam de; 3
-(3-acetyl phenyl )-7-({5 -[3

WO 200909492%5- (t ri fl uor onet hyl ) phenyl ] (1, 2, 4- oxaRCEHES1008/@51862
-yl )} nmethoxy)chronen-4-one; 7-({5-[3
-fluoro-5-(trifluoronethyl)phenyl]
(1, 3, 4- oxadi azol -2-yl )} nethoxy)-3 -
(4- hydr30§1yr?rhfo&¥ })eﬁﬂﬁ 9@(tﬁﬂﬁ’(ﬁ§methflj(é {1p§1‘1[:l)a) methoxy }chromen-4-

bhd

-fluoro uor onet hyl ) phenyl 2,4 oxadlazol 3

-yl) nethoxy)-3 & hydr opyr azol - %:%chronen

68 WD 2706@1(%9@9@8 PehReRZoDsY iBaheY @deroziypl[ewl@qheomen-
-[3 -fluoro#®ngtrifluoronethyl)phenyl]

(1, 2, 4-0K843 azihtopophkdyl) iRk XY i HesRENE QrEN- 3

-yl] benzoat By droxypheny7)chr0men -4-one;
3-(4- hydroxXphenyI 2-[4- ﬁmflfluoronethyl)phen%j](

1, 3- t hi’az el hloxiﬂpslgny}}gt)%g% ¥ @rlydroxyphenyl)chromen-
7-[2- (3-f1 ubr¥phenyl ) - 2- oxoet hoxy] - 3- (4- hydr oxyphenyl )
chr omerr-ga0ne hy drdxy{-P{1-Brifl thyl)phenyl]methyl

“F1 wor o 220k i W‘QS%I B Pty ey ooy

-yl)} ethoxy) y roxyphenyl)chronen 4 one;

7- ({5- Pﬁilﬁﬁﬁﬁyﬁﬁﬁyyﬂ (#1{[dor onret hy! ) phen

(1572 oxaaiasimrometyiyenyanHbRyais bingletromen-4-one

[ (4- Pﬁ«hﬁhﬁ@&i%%Hh&ﬂﬁM&b@ﬂkﬂ@}ﬂhﬁﬁ%bh@ﬁﬁﬁﬁ@ﬂmﬂwpﬂQ4
7- A hydroxyphen l)chromen 4-one;

[5-(2 chlorophen 3 oxadi azol - 2-yl )

5- ] met h ox¥ -3
- (4- h);:@ﬁt g H?]/h dé‘]’ﬁ)’@h%lpfl)zﬂ (B?Qéhromyn 7{y10xy methyl}-1;3-oxazole-
5-(4- quoréﬁH@ﬁ?ﬁ@%].S 4- oxadi azol - 2-yl )] met hoxy} -3

-(4 hy dﬂﬁéﬂ%ﬁﬁ@&hﬂo)ﬁ@d[ @ﬁ@ﬂsténc@f&ﬂlydro'fysw conditions to glve
-(4- hydr heny § pyri dyl net hoxy) chr omen

Z4-
3 -14- rg)@fpﬁg}y )|—43 g’f’ﬁch@}nﬁﬁ grps]p}}y methyl}-1 3 oxazole 4
- 7-({2- [4 (P’% PYlisAdfet hyl ) phenyl 1 (1, 3 -
t hi azoly- -15;j )-¥4- Hﬁérbﬂ?éﬁ}l%il{ - @Bl xyphenyl)-4-oxochromen-7-
2-[3-(4- PQ% &ﬁﬁmh - 4- oxoc ronen 7-yloxy]-N-[2-(tri

f l( Zolt])?gf 0y %—ﬁl@ﬁr enyl_)(la2c4e g)?arcﬂagoel 3-yl)Jmethoxy}-3-(4-

12- oxo- 2- [ 2y ¢repmhenylehetrythPrenyl | et hoxy} chromen-
4-one; 73¢[ —'télﬂﬂh&@ kD@ x4-draliabdS- yl? methoxy} 3 {4-[(methylsulfonyl)-

[ 5- 1 uor 0- 3ufitnoifhkmararEidyd-dhenyl] (1, 2
cmmmn4o

CC hydr cighehprast Yrﬁﬁﬂéh@@féﬁ%&9)%1%1?/%1‘?&?113@6}?8“0““ -

3-(4-hydroxyphenyl)-7-(3-phenylpropoxy)chromen-4-one;

[

3-(4-hydroxyphenyl)-7-[(6-pyrazolyl(3-pyridyl))methoxy]chromen-4-one;

7-((2R)-2-hydroxy-3-phenylpropoxy)-3-(4-hydroxyphenyl)chromen-4-one;

3-(4-hydroxyphenyl)-7-[(5-(3-pyridyl)(1,3,4-oxadiazol-2-
yl))methoxy]chromen-4-one;

3-[(2-hydroxy-3-{4-[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-
yloxy)methyl]-benzoic acid;

7-{[5-(4-fluorophenyl)(1,3,4-oxadiazol-2-yl)]ethoxy}-3-(4-
hydroxyphenyl)chromen-4-one;

3-(4-hydroxyphenyl)-7-[(5-(3-pyridyl)(1,3,4-oxadiazol-2-yl))ethoxy]chromen-
4-one;

3-(4-hydroxyphenyl)-7-[(3-(3-pyridyl)(1,2,4-oxadiazol-5-
yl))methoxy]chromen-4-one;
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2-[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] et haneni tr

ile; 7-[2-(4-chlorophenoxy)ethoxy] -3
WO goolgeeoxyphenyl ) chr onen- 4- one;  5- PCT/US2008/051862

{4-17-({5-[5-fluoro-3 -(trifluoronethyl)phenyl]

(1, 2, 4- oxadi azol -3 yl)}

met hoxy) - 4- oxochr onen- 3-yl | phenyl } -1, 3,5, 6-
t et r ahysduORMFdxPpHdhNG7 2 { A1 0it@M@romShyliphdny1](1,2,4- oxadlazol 5-
R)- 1-(4-11 Ugnag ﬁ‘ﬂ p tj o | 3 g oy szl s
xochronen 7-

- (4- hydr sévﬂfs)ém}}eywlﬂ @ (é;mrﬂéy%ét%M&éﬂr%ﬁﬁﬁth%m@@men-
2-f1 uor o- 5 pengl5 -[5 -fluoro-3

-(triflug %eﬁﬂh@fl? - ﬂylld%)@?@‘@@ﬁﬁ%&h ﬁ))ethbbly)]&hromen—

nethoxy) 4 axpehr omen benzenecar boni tTil
7- (2- pyri dyl nmet hoxy) - [4 (2 pyri dyl met hox heny
el PRSR 41

onen- 4 (4- }g/dro(xxp}ﬁ:yﬂ]a 65@}6%9@1315 7- 710xyjk1153thy 3-oxazol-4- yl)) -N-
- (4- pyri dyl yethylabogdmideazol - 3 -yl )) et hoxy] chr onen-
4- one; 43§ 3f(ﬁﬂr—h§?d&g§ﬁﬂ‘1¥@me41¥i&ch%me[l(75ylo y3methyl}-7-methoxychromen-
- pyri dyl (122mg oxadlazol- yI))ethoxy]c romen-
Ol oy gﬁl?%ﬁ@?ﬁ” ottesol metnssyd ot
r DA, 1a T onen-
4( ongy v%ﬁ medubronderinetrhustoisrostens: 3

- (4- hyd7r xXPAgMObYendh (14 £ £atdu261L21 W 1 3(&
-pyrl dyl?]?(rﬁ d}@gsfbhmrgﬁ)y(e %n- 4zon@ % Y
[5-(4- chloroshegﬁl)lsoxa zol -3 -

-3-( 4_ yc&r@mpbqpé(ﬁ -4- @(O@W@meq’h%y{lm{}y Jethyl}pyrazole-4-
[ 5- (3, 4- di cR¥8PBIH®NY| )i soxazol -3 -yl ] et hoxy} - 3-(4-

hydr oxyphenpy®s ) xeni FA@inyl &hoﬁ -3-(4-h drox henyl)chromen-4-
[ 5-(4- chpﬁrggpenyl)lsd%g?ol g ) % fyppheny

-3-(4- deroxyphenyl chronen- 4- o e;
7-[ (2R Www&vn@ &@}1
- (trifl uor ohEfIRgPIsHERRheP RRIPRIIZNY AiseBY shop6idiong-
(44h%dg> OMIRARRYH l)eﬁ?lgm'[?j@élpy@lﬂ?l)lsoxazol 3-yl)methoxy]chromen-4-one;
(t( oY T )éryggg]lﬁ b 55 rﬁ@m pnyl](1,2,4-oxadiazol-5-y1) Jethoxy)-3-(4-
am no) et hox ]’%rHPFY 1gh r@‘ﬁ‘én 4 077“’*((2R) 3-1[(3,5
- di f | uorprhemytophEly¥hdxyaF @AYy drody Fieay IRKMEAR0XE) - 3
- (4- 7-((1R)-1-{3-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-
y1)} ethoxy)-3-(4-hydroxyphenyl)chromen-4-one;
7-((1S)-1-{3-[3-fluoro-S-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-
y1)} ethoxy)-3-(4-hydroxyphenyl)chromen-4-one;
3-(4-hydroxyphenyl)-7-{2-[3-(trifluoromethyl)pyrazolyl]ethoxy } chromen-4-
one; and
7-(1-{3-[3-fluoro-5-(trifluoromethyl)phenyl](1,2,4-oxadiazol-5-yl)}-
isopropoxy)-3-(4-hydroxyphenyl)chromen-4-one.

D. Preparation of a Compound of Formula (3)

[0178] Similarly, following the procedures of Example 5A or 5B above, replacing 3-
hydroxy isoflavone by commercially available isoflavones in which the 3-phenyl group
is substituted with a nitro group and/or replacing 3-chloromethyl-5-(3-

trifluoromethylphenyl)-[1,2,4]oxadiazole by other compounds of formula R'CH,X,
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hydr oxyphenyl ) chronen-4-one; nethyl 2- { [3
- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }
WO 200300028 ol e- 4- car boxyl ate; which was hydr ol pZBUS2008/051862

under standard hydrolysis conditions to give: 2- { [3

- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }

-1, 3-oxazol e-4- carboxylic acid; N[ (1

S) wileré #* dlduenRRpE el @bV the ?ou[o%n%%lmdﬁmxmﬁﬁmb)@)%e@e

xochr omen- 7- yl oxy] acet am de; 7-

[ sereRrd yor ophenyl ) (1, 2, 4- oxadlazol 3 yI)]nEthoxy} -3
-(4- hydroxyphe I)chronen 4-0n

[ 5- (4- foat %renh%yu 4&63@1@2% Ygloyybtl}%ﬂ}rbé&zg@}dte ()
{ 4- [(nethyﬁ%ﬁpﬂ YH)- ani no] phenyl} chr omen- 4- one;

7 { 3- [l ftrshbRPRISISL AW ARRMIbRESGPOXY 4-oxadiazol-3-

- 3- (4- hydr OW &AW )&%&Jﬁ%o& (m?m/z 510 5 (M +H),

3-(4- hyg&gi enyl& ﬂu pro ogy ch ongnsﬁé ﬁ6¥93
3-(4-h HerRyA-() rB< , ; 1 £ -
] c(hr orrgn 4- @trophenyl)chromen]byone (ESI) m/z ??qul ﬁ’ %

7-((2 R)p'rcflf DRl BX Y- (Br-RDERYPRAARI%K dchdorkéh hy@&ﬂ}%n&ﬁnyt h-
chromen 0 B?adlazol 5- yl_}benzoate ESI) m/z 458 (M )
3 (4 hydrox phen pyridyl)(1 4- oxadi azol -

Fﬂ%r Kﬁnal}é‘nowclaﬁ@en- -quaneﬁ%}bfwnscarbomtrﬂe
{4 [(nethylé WﬁVW?&WThH]phenyl} - 4- oxochr onen- 7-

yl oxy) meh 1 hengabshedeh d:oxdchrémen-7-y1 thyl}benzoate; (ESI
[5- (4-f1 e @”1 ﬂ‘ a9 o°§‘ad.ra“£%ri BT e oy e (5D
-3-(4- g%droxy henyl)chronen 4-0

3- (4- hydiPesgpptreal -y Inetoxs)-3-6- bxﬂr?whgnﬂ)clyowmbﬁ@a? 359 -
2-yl)) stayit -ofc@RdBien-7-yl thyl]b id allyl ester.
34 hydr o o e T et Pogzgic cid iy ssfer
5- yl))nmet hoxy] chronen-4-one; 70 WD 2009/094028

PCT/ US2008/ 051862 L .

1 ﬁv&o,@ﬁaﬁl %@d zérey CH, ‘mt@%ya Ghd mmeﬂmaﬁ, Vaﬁvmg R!
(4 hydr oxyphenyl ) - 7- [(5 -(3

- PP 79 With (1de1y3 foRkdh@g@teddreY b FelnhdxyA 6hs®BRAC, replacing 3-

hydroxy isoflavone by commercially available isoflavones in which the 3-phenyl group

is substituted with a nitro group and/or replacing 3-chloromethyl-5-(3-
trifluoromethylphenyl)-[1,2,4]Joxadiazole by other compounds of formula R'CH,X,

where R' and X are as defined above, other compounds of Formula I are prepared.

EXAMPLE 6

Preparation of a Compound of Formula [

A. Preparation of a Compound of Formula T in which R is (3-(1H-1,2.3.4-
Tetrazol-5-yD)phenyl) 1.2.4-oxadiazol-5-vy1), R?is 4-Hydroxy. R} is Hydrogen, X. Y
and Z are -CH-, V is Oxygen, and W is Methylene
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4-one; 3 -(4-hydroxyphenyl)-7- [(5
-(4-pyridyl) (1, 2, 4- oxadi azol -3 -yl )) et hoxy] chr onen-

WO 2@0094082- 1] 3 PCT/US2008/051862
- (4- hydr oxyphenyl ) - 4- oxochr omen- 7-yl oxy] net hyl } (1,3
-oxazol -4-yl))-N nethyl carboxam de; 4-1[3

- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl }
-7- nethoxychrpnen- 2-one; 7- {

[5 (4-f1 uorGphenyl ) (1, 3, 4- oxadi azol -
{4- [(methylA&ul fonyl)ami no] - phex I} h 12A4- one;
7-1[5-(3 wam nophenyl ) (1, 3, 4- ox8 yl YYrret hoxy}
-3 - (4 hydroxyphe
{2-[3-(4-hydr i
} pyrazol e- 4- o o‘xylete 7- {2-[4-(3
-chlorophenyl)plperazﬁhyl] et hoxy} -3
- (4- hydr oxyphenyl ) chr omen- 4- one;
3-(4-hydroxypheny|) 7-(2- {4-[3-

(e: I{%&b ;f% }r%l? }ﬁ)(? E@n ok | ]‘1}’Hr0‘?)(}(?1)rh%%)II151 X—lo}kochromen—7—y10xy]methyl} -
3-1, A4h)ydmmoyphahwz}nel‘albérﬁtr(le?(ﬁ)yﬂg, dyllly ibexadiolityBinylV) oride

ho{%%l} h6§g§ {np}oll %uie %H&aﬁé 316(%8%@?/1511%6 (81 mg, 0.702 mmol, 6

( lo@ivd wax achirawdled at 150IG fo@QU ﬁﬁlyu)tes3n ( 4=dimethoxyethane (0.6 ml). The
hydr oxyphenyl ) chr onen- 4

7- l[e%tlea DX S sy @eﬁ%w}o BPIEPAFTH COR PP HEIRY Fifiensch rd

N- G PRE (silich b R 100% CH,CL, to CH,Cl,/MeOH, 3: l)b flash
{3-[3-fluoro-5 (trlfluoronethyl)phenil](l oxadlazo

| @lrormtygraréw%smmﬁhactealr%m%b@wfﬁf@ﬁy lyﬁcﬁmﬁﬁl@ﬂﬁl

1(1{eilme%)iatél-wa§ gﬁsli)e[rlged in acetonltrlle (2 mll) and water (1 ml) and one dro of
uor o-5- (trifluoromethyl)phenyl] (1, 2, 4- oxadi azol - 5-

y | t}l}lu@pmgy ycigadded- hydyadatipivdyepts)vedie @ﬁ@ﬁedatu@grevacglm to afford

ﬁb%ﬁfr%gﬁ)&?pyﬂ g 33 gl{z%F)L/l Ttraaz%lI 5- X}g/ 3phe éer%ﬁ oi(?dlazol 3-
ansd) me(hmxy}{cerop@n -4-one (4 mg).
-fluoro-5-(trifluoronethyl)phenyl] (1,2, 4- oxadi azol -5-y

I )1}H NMRs(ép@ St PMSD-(19-oh§. A7 Gx Yish 8181(3, ¢ H, c&q@ng 23 Gng&H), 8.09

8 TP NP By RN T B Sty e Tt T Zsiie iRy 02

582}@1:)70:\/&4 Hzgplaacs, ng) IEShyde ary2 (doefl)avone by
commercially avail abl e isoflavones in which the
3- phenyl group

B. Preparation of a Compound of Formula I in which R! is (3-(1H-1,2.3.4-
Tetraazol-5-yl)phenyl), R? is 4-Hydroxy, R® is Hydrogen, X, Y and X are -CH-, V is

Oxveen, and W is Methylene

[0181] Similarly, starting with 3-{[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxy]methyl}benzenecarbonitrile and following the procedure of 6A above, 3-(4-
hydroxyphenyl)-7-[(3-(1H-1,2,3,4-tetrazol-5-yl)phenyl)methoxy]chromen-4-one was
prepared.

"H NMR (400 MHz, DMSO-dg) & 9.56 (s, 1H), 8.39 (s, 1H), 8.21 (s, 1H), 8.06 (m,
2H), 7.73-7.67 (m, 2H), 7.40 (d, 2H, J = 8.4 Hz), 7.31-6.81 (m, 5H), 5.42 (s, 2H).
(ESI) m/z 435 (M + Na)', (ES-) m/z411.1 (M - 1)
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IS substituted wth a nitro group and/or repl acing
3-chl or onet hyl - 5-( 3-

wa eiophomoeo et hyl phenyl ) -[ 1, 2, 4] oxadi azol e by oPEEDS2008/051862
conmpounds of fornula RLICH2X, 71 WD 2009/094028
PCT/ US2008/ 051862 where Rl and X are as defi ned
above, the follow ng conpounds of formula (3) were
prepared. methyl
3-{[3-(4-nitrophenyl)-4-oxochronen-7-yloxy]nethyl}benz
oate; (PePatatiobZa 3Apdull bt Firihula 1 in which R' is (3-(1H-1.2.3.4-

3- {4 nltroghenyl) 7-({5-[3-(trifluoromethyl)phenyl (1,
2 ct = yl )} met hoxy) chronmen-4-one; (ESI) mz
7 l@{%zl fsém%lql% pating prthiothepesransndnaf Fpraiy | n which R is phenyl
( %ugstﬂutgd(@}dbﬁﬁ@an@ folD()lw)I%f tﬂ@ﬁrﬁ@é&}d)e oF 6A above, other compounds of
4-ni trophenyl ) chr onen one; ? mz 528.1 (M+
FDEormukgrlglpw‘lglcbﬁyps %(1@{3,1 2,{3 4[-tgtrazol 5-y )phenyl are prepared.

-(4-ni trophenyl) - 4-oxochronmen-7-yl oxy] nethyl} -1, 2, 4-
oxadi azol - 5-yl ) benzoate; (ESI) mz 458 (M+ H+. 3 - {
[3

- (4-ni trophenyl) - 4- oxochrEﬁéﬁﬂié¥ony]nethyl}benzeneca
rbonitrile; (ESI) nmlz 399 M-+Iﬂ

3-{[ 3- (4- nltroph-iﬁ”im” SI% met hyl } benz
oate; (ESI) mz 432 (M + FD+

'*!-uf pf Compeind g y]a

N- X6 AR _
3-T3-(4-nitrophenyl) - 4- oxochr onen- 7- yl oxynet hyl ] benzo
c acid allyl estii)é;E=Preparat|on of Cbnpounds of
Formula | in which is 4 IIydroN@ R3 | .orbgen

X, Y and Z are
varying R °f0179] Sinilarly
of Exanpl e 5A 0} above, 3- hydroxy

i sof | avone by ¢ rcially kg i sof | avones in
whi ch the 3-phg gr oupo is ¥Ubstetuted with a nitro
group and/ or reptdci ng 3-chl oronet hyl - 5- ( 3-

trif] uoromet hyl phen 2, 4] oxadi azal e by_ot her
co%%ﬂrmguseﬁrnsm Pﬁ%ﬂ %/a(‘?a‘fl‘&fp@}%ny WHSPERIYATX are as

e}tlbi%@%ﬂ%@]@é’&mc%ﬂﬂ%‘llép&f@ oa @Sngﬁ() 36%11?&5 @répal%ﬂ @s described in
prepared reparation of a Conp

FoX¥rpée 3d. apd qoﬁ@lﬁaé@eqn@ﬁ(@ﬁ mg. E8RBEGhdn @frahw@rqmqaa(a mj)gnd
Wh\ggtgr (?P]nl %agﬁéa{e& '5\? %85‘% ﬁir 1 R&H %ﬁﬁitmlﬁﬂxwl%gﬁﬂmﬁne (1.13 g,
, R 1s 4-Hy, R3 is Hydrogen, X

4 oxadlazo - ,
Y 6.4hanmidl)arae adctdd-n,l 5 yoitionGxiey2 hourarnibhawtacsioniitiyic avae stirred at

60—65°C overnight. 'H NMR of the reaction mixture showed that the product was

obtained without starting material. The reaction mixture was mixed with silica gel (2
g), solvent removed under reduced pressure, and the mixture applied to a column. The
silica gel mixture was purified by flash chromatography, eluting with methylene
chloride/methanol (98/2) to give prop-2-enyl 3-{[3-(4-aminophenyl)-4-oxochromen-7-
yloxy]methyl} benzoate as a yellow solid (99.6 mg, 65%);. (ESI) m/z 428 (M + H)".

B. Alternative preparation_of a Compound of Formula I in which R" is 3-(tert-

butoxycarbonyl)phenylmethyl and R? is Amino
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72 WD 2009/ 094028 PCT/ US2008/ 051862 OH NN\ O N H
O N [0180] A m xture of
WB@2{034094033 ( 4- hydr oxyphenyl ) - 4- oxochr ormen- 7- y| oRgE/b81008/051862
}- 1,2, 4-oxadi azol - 5-yl ) benzenecarbonitrile (51 ny,
0.117 ml ), dibutyltin(lV) oxide (15 ng, 0.059 mol,
0.5 equiv), and azidotrinethylsilane (81 ng, 0.702

mmahsg Gn a@CLU3 Mack\&\@ﬁldmo&&ﬁwﬂa%ﬂ s tal@CndOrial 243,00 Hub e S0
in 1l di met hoxyet hane (0.6 . The " reaction m xture

waldmpeh égit-ity 3t a%wtrel?heaylér4mxe Ablaghkegenc G lomyngdiyhgenzoate,
Si éd 2 pgﬁt'y) ARy Z&HHédflh @Qo@ﬁ@hﬂ; ﬁﬁ Qﬁinch)g ridhefkp en§199 ‘{%s

CH2Cl12 to chromat ogr aphy
t crddpd 4n EflOt(H@, 6b2s$(}1@@0bﬁ@cbaew W@t@b@‘@d 3pgpnin. The suspension

t %55%8%11 %Jléh%e—w%_%lj b%th S Q%\ag?ﬂegﬁgt%l?& mer?@érnt‘g %ﬂ%%galﬁtglped

acetonitr rop o
t r hetween ROSBCE smceatbﬁ obaetdniesjextrfhely\mbahqrm@ sﬁd’revémaédlm ef Zn,

gghc% altler%g wa@? l'fl!ilogf]e}i ?n(f%g ?e%gtion?{fessel was allowed to warm to room
drioxyphenyl - 7- - _
(tﬁ:mﬁeratutb- (L2t aafiot 3(bminl sfipirgraRLE dhalysioxaiiiaged dbrnfatien of the

n%tsg cﬁy ggg%g{p’e L}"hgp(i;'glgt?%l(rglé[?%waslwem ﬁezsagleg%'lzq?eﬁ%ture for
3Hhou8. 09 1H J=8.8 Hz), 7.92 (m 1H), 7.41 (m
3H), 724(dd 1H, J=8.8, 1.6 Hz), 6.82 (d, 2H, J=
8. #18%1)To the ﬁﬂct(oﬁ ,mliﬂul)e wa(sESde)d EtDAc@?@)OEhD( MT Bil)erﬁht ambient
Pr epar ati on .of
( 3te€n§2?_rlgtilr62an§ tl&: mq&&ggggszséllrre f%;|2§ FSIH]é n@\](ﬁ mi xﬁEe wgs t%erﬁl ltered
4- thbdﬁgh)xglasdﬁatdr gsb&?{]@fm B ﬁn%ci)gxfan%el%e @0%| AQrtch) t‘d rérﬁove the
an ene im| ar
Wi Stl Igo U[cg Z@@Aﬁy al" %W%H%XHHPWJG% Hneyfl on t{le Cehte \gvas

| h fil B okl b
ool s e ot

H- 2109 md.)4 Onlst th%z@lowgﬁvﬂqwémﬁylﬁ%wwwmws Ausgpfgled in
V\’aﬁtOARr(?ﬁﬁ)r Igg) ThEls Mg&s(&hqpas VhiZed leﬁpfnﬂp)Uéngztﬁe e8litk Snd the

7 gl:gss ]ﬁlt@gus@qlﬁaborgp;)the SUSRKYSIOf wagg?tergd: @164es]q£tyng Vg lqyg_re@dgq_on the
gina%elgéf)lvasl sﬂl\i/%d_ &,jﬁL E%%Qc (256 En% bn {Hezgla%s?’ﬁltér% é‘lvé\lglfery llgﬁ%eilow

filtrate (Filtrate 2, ca. 1800 mL).

[0186] Filtrate 1 and Filtrate 2 were combined (ca. 3900 mL) and divided into three
portions (ca. 1300 mL). Each portion was washed with brine (10% NaCl/H,0, 800
mL) in a 2 L separatory funnel and dried with Na,SO,4 (80 g, Aldrich) in a 2 L Erlen-
Myer Flask (x3) for 1 hour. After removal of Na,SO, by filteration through a piece of
cotton, the solvent was removed under a reduced pressure at 50°C. A residual amount
of the solvent was removed by high-vacuum at 22°C for 6 h to give the desired product
as a yellow solid (61.08 g, contaminated with ~100mol% of AcOH). Similar reactions
with similar scale were repeated another three times to consume the starting material
and provide the final product, tert-butyl 3-((3-(4-aminophenyl)-4-oxo-4H-chromen-7-
yloxy)methyl)benzoate.
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WD 2009/ 094028 PCT/ US2008/ 051862 C. Preparation of a

Conmpound of Formula | in which RLis (3-(1H1, 2, 3, 4-
waeaopazobs 5-yl ) phenyl ) [0182] Simlarly, startPCLUSZD$051862

ot her compounds of Forrmula | in which RL is phenyl

substituted by cyano, and follow ng the procedure of

6A above, other conmpounds of Formula | in which RL is

3-C1H Trgashifin bed Caapbma vy FomheNy larghe RPT epar ed.
EXAMPLE 7 Preparation of a Conpound of Forrmula | A

Pr @p gfgnlnﬁﬁl}pfepﬁlcgg rmgtqmuafph&@r)m%@chrofnen wtyl&@m%&ly%ﬁenzmc

Pr op- benzoate and R2
[ oafggqllyb\e%qygﬁ@r%he@ gorgpounds of formula (3) and followmg the procedure of

3-180k 73 EBOtvE QPJ"ﬁmf\klﬁlgéoﬁfS&mﬂ%%frﬁm@ (112 {iere prepared

yl oxynet hyl ] benzoi c acid allyl ester ng, 0.36

MRk 38] PSR GHeRT)- ﬂg%c[ﬁl(k}ﬁﬁmfdﬁlet@)?ﬁ&'yﬁ(15ﬂ4 oRd¥hzol-3-

sodiumdithionite
t exlir}arwwwcmomnﬁsmm jH aMR (AR8EHZ, OMBDMWE S HédtIed /7.9

60Hg§%49fg@m§%’1%19%s1@d Med Jsg(rjétlikfzhgb% P E b 172

Thi@ddydaot+ 38 Hn, XFLTr%HWai3%(d ﬂHeﬁ a8 HH07. BB((EI N ef+H.YHE), 7.21

o0 0 HRB T RO T G kT ear P pha o B o

m (EISUrez wed(Mied with silica gel (2 g), solvent

renoved under reduced pressure, and the m xture

applied to a colum. The silica gel mxture was

purified by flash chromatography, eluting with

rre[l!)ln&)]emﬁhyleh{l Br4-geinnptchainglox(@86129n-T-9logy Meethyl}benzoate; (EST)

prqpﬁﬁ%@g {[ 3- (4- am nophenyl ) - 4- oxochr ormen- 7-
yﬁﬁbenzoate as a yellow solid (99.6 ny,

m 4
© Son A5 o R LR b e P PR o w3
3 (@tatihophbisll KGR Ay PRsINyl gy M afg”. R2 is Amino 74
WO 2009/ 094028 PCT/ US2008/ 051862 [0184] In a 3 L

3-j0eeK 3r (jeHidl-abiop g -4f dx@slkoinbie 7 Sl @k irhailyy | fizheshed@kbonitrile;
(58. tert-butyl
&?g ’QBQ%é%6gﬁenyl) 4- 0x0- 4FLchronen 7 yl oxy) net hyl )

be 9 8% S Sus AcCOH

(L peEN et N 4?13519 e RASY Tl pep i o)
g, &ﬁlR{%@Dhnnl 5.0 equiv., Aldrich) over 30 mn. The
suspensi on

C. Preparation of a Compound of Formula I, varying R

[0193] Similarly, replacing 3-[3-(4-nitrophenyl)-4-oxo0-4H-chromen-7-
yloxymethyl]benzoic acid allyl ester with other compounds of formula (3), and
following the procedure of 7A or 7B above, other compounds of Formula I are

prepared.
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was cooled with ice-water bath so that the interna
tenperature may be mai ntai ned between 20-35C since
W@ b@ooe@es i on is extrenmely exo-thermc. After PEEUS2008/051862

addition of Zn, the ice-water bath was renoved and

the reaction vessel was allowed to warmto room
tenperature (22C). After 30 mn stirring an HPLC

anal ysis indicated formation of the desired product,

99. 25% The reaction mi xt GRAMRLE S i rred at the sane

tenperature for hour .. %Ql 5] To the reaction mxture
was added Et OAc ( 4 OrFju. i ent

tammauueam .' d.f ZOMn.

T n 8% o-. of g " 100 ) ]

( 3591)Pnzité, R>& £- r(mtﬂwﬂ)fown‘aﬁm{aekf tseHv(d%eﬂ X, A!f gHd Zh -CH-,
to remove the side product, ZnOAc. The resultlng

yeVi lengr med on the Celite was washed
with EtOAc (250 mL) on the glass filter to give a
yellow filtrate (Filtrate 1, ca. 2100 ni). Only\/he
yel | ow resi due o [ ' =i mass——o
suspended i no Y » w
stirred for /40 mn. [ L te g gl ass
filter ed abo as filtered. The
resulting yell ow Cel Pte was washed
with Et OAc (250 I n the glass filter to give a very
light yellow filtrate (Filtrate 2, ca. 1800 ni).
[0186] Filtrate 1 and Filtrate 2 were conbined (ca.

and divjded_int ree .portions
m@gﬁ’% BB ehProRig eﬁﬂg’hgg'(‘\fﬁa’ﬁl °B q“ﬁ@"‘(%‘%%rmé}@? 9 H20,
80doxyThathiMbéhzaaté, pEpRiatl af @dsyritfed MEkanaylel7 Al (il @;ds mgt 397 mmol)
Na2SO4 (80 g, Aldrich) ina 2 L Erlen- Mer k (x )o
f ond pnbyslieus DaFidiae (3Aenpg A 44grmpl gy nigthyigne t:laalpla@q @rml) at 0°C
t h\%&&%ﬁe&n&hﬁfé%lfbﬁlyl ARkOMbs. 1 IIH% BQ) M0, h‘vﬁfm[;&!&@\%r%githen
under a reduced pressure at 50C. A residual anmount of
t hitirrsd birepm tepaperatemdbereld hoyrs Hhghmixad withnsdics &2 and de s@vént

0 egl'(o)ﬁ a&rrﬁ'aﬁrag(ﬁ%%p%%sﬂ& %‘Sa%ﬁ fla}?glfa%%%% &f"ﬂéesﬁh % of Skl
r e@mtngomh mvﬁlylhnesqhmrida/meﬁxaadﬂ@%@ﬂé) g@p@mp_eﬁela/ﬂl ot[Petd-
eet&%ls@ﬁo%y#)amm?]?) ng/gu {)xo ?At art fp%g}?ﬁﬁlgtﬁllyﬁtl)enz%?edas a white

I'na
3 5(0113{(64) %ﬁgh@iﬂﬁbﬂ&lsy)é AMexidy 4AH- chr onmen- 7-

yl oxy) met hyl ) benzoate. 75 WD 2009/ 094028

PCT/ US2008/ 051862 C. Preparation of a Conpound of
Formula I, varying RL [0187] Simlarly, replacing
3-B3-( 44mnam@b1enmaon4afamnmomnmfmmammmmlmﬂﬂ ibérireai

( '7 A A - b 8
thﬁeﬂnﬁi®anmv@mnnﬂumdﬂwﬁmyk@wnula (4) were prepared

[0195] In a 3 L 3-neck round bottomed flask, tert-butyl 3-((3-(4-aminophenyl)-4-oxo-
4H-chromen-7-yloxy)methyl)benzoate as prepared in Example 7B (474.05 mmol) was
dissolved in pyridine (1053 mL, Aldrich) to give an orange solution. To the solution
was added MeSO,Cl (81.45 g, 711.08 mmol, 1.5 equiv., Aldrich) over 10 min. The
reaction mixture was cooled with ice-water bath so that the internal temperature may be

maintained between 20-35°C since the reaction is slightly exo-thermic. After the
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[0188]

3-(4-am nophenyl )-7-({5-[3-(trifluoronethyl)phenyl] (1,
WQ20090%@e8 azol - 3- yl )} nmethoxy)chronmen-4-one; 1PCTMNER008/051862

(400 MHz, DVBO-d6) & 8.46 (d, 1H, J= 7.9 Hz) 8.39 (s,

1H), 8.35 (s, 1H), 8.13 (d, 1H J= 7.6 Hz), 8.07 (d

1H, J= 8.9 Hz), 7.92 (dd, 1H, J= 7.9 Hz, J= 7.9 Hz),

(7 §1ﬁ1tfog of ME'SOQ@ ﬂae &el'\l;a)ter bZtha)Jas (rQnox%h’lar(ld]fﬁg ;_e%ct'i%)vess%l wis

a)lfowsd ’eﬂowwl tbzmjolehstelzaere@re@ ). (ESI) iz 480 (M +

W;ﬁ[l 3%f{e[r 3tir(iz;g Kl hophaniiPl-CangxdrHion e fe Aesired Ryqdueitang the
| }Qﬁﬁﬁ ﬁgt%nal( S s alll (?3 ()4@ ?es&éyltﬁelw Aftglollﬁﬁ)c]urs stirrin f to resultlng

l'uoro-3-(tritluoroneth oxadi

O SR W B T STy 0 S50 2 Ton sipension
ggﬁ%d} & 1ﬂt%§h1%%éMtl s'an'j{o k&5 ound ottomed asks Tq ?e each

-am no -4-o0xochr onen-
beftask mae addod Mz@ (11 8é mL ,(E8113d aV 1361911'(1Mauy }GIIetal a{n@>11912qf H,O

T e e e
COtﬂmperatmedfzz 0 ramu fiBerbd thmlgy hRd- filgi98) fuSiaridoanst)yto collect the

i St Hsot D bREREN i B g R BERER 1 Erien-ver

c omwnd Susptnded trrmica(zxge() mLa nﬁfteﬁsnfrirrg\m)m ﬁﬁnehqasru@p?easim @as

I A T e

1|RTH%@<’:‘(Q&IOI rﬁD) 1ﬁfa 4a. ﬁ:@mﬁ&l ﬂﬂraﬁf)n Way ﬂé})léaﬁedbn& agam The remdue on
nmpound .of For nul a

ration of
3- %P?H’ﬁ“@n fu@ﬁ%} |vxja5 Q]ﬁﬁ%ia‘fl élryanzdl?}gs (ca 500 mL Volume) (1 162 g at thls

4-fdidpt hyl sul fonyl)am no, R3 is Hydrogen, X Y and Z
are -CH, Vis Oxygen, and Wis Methylene 0 0O Vo O

\ fmén Nhe Qef crudd Sd&stt waOdrdedinddrhigh-Qkulh 81%502¢ €61Y8l4 hours to

am nophenyl ) - 4- oxochr onen- 7-

yl %%yqlrﬁétcme}pmﬁﬁﬁt&aﬁélghw%‘& cpky oy c AP es plyced in another

Examplcld Aund ﬁ&%néd fﬂask Qld%%eﬁms@hﬂ DM@ @MPM@%LS Aldrich).
pyridine (34.5 ng, mmol’) in dry nethylene

c hFlsrsughsngian yfs) hea‘qed g@ng heatmg mantleso that the intérnal temperature may

reach to 90°C. The suspension was cooled with water-bath for 10 min. When the
internal temperature became 40°C, MeOH (1000 mL, Aldrich) was added. The
suspension was divided into 2 flasks (3 L 3-neck round bottomed flask). To the each
flask was added MeOH (1322 mL). (Total amount of MeOH added: 3644 mL, 15
mL/g) After stirring at least for 1 hour at ambient temperature, the suspensions were
filtered through a 2 L filtration funnel (medium). The product on the filter was washed
with MeOH (Total 1200 mL). The residue on the filtration funnel was placed in drying
dishes (ca 500 mL volume) (202.32 g at this point). The wet product was dried under
high-vacuum at 60°C for 4 hours to give tert-butyl 3-((3-(4-
(methylsulfonamido)phenyl)-4-oxo-4H-chromen-7-yloxy)methyl)benzoate as a light

yellow powder.
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was added net hanesul fonyl chloride (68.1 ng, 0.60
mmol ). The m xture was then stirred at room

W ewpesmesire for 21 hours, then m xed wth silPCHUS08/051862
and the solvent renoved under reduced pressure. Flash
chromat ography of the silica gel mxture, eluting
wi th net hyl ene chl ori de/ net hanol (99.5/0.5) gave
Prop- 2-mépétatidn bf Sorhunds of Formula I in which R” is 4-

neth [ sul fon I anm no| phen -4-oxochronen- 7-yl oxy) ne
[( -u dayga _I...a.!.ln”" i ang gIro-Lym Vl G'.. y)WIS

50{5{et(hMeﬁe I;,Igﬂ-,lng@ Al ternative pr eparation of a Conpound
of Formulra I In which RLis 3-(tert-

b u[t{)‘i’%M IC_SN%I?QEN Ie)ppalaﬁ@érop@eﬂiﬁ 3 A{[i (4%1&18[511%@15 el %Xb%hgdr?léﬁ()?

Wylgxm@@ﬁyll}b@éoe{t@w% pthplhcoalpsulLds f ﬁ%@klar(ﬂa)u mji %é@wmm

fl I ( I N
oyt e b A PR of G n i R4

Exld@mpthels¥ BngUamin0 3 eramotperodas di ssol ved in pyrldlne

(1053 nL, Aldrich) to give an orange solution. To the

s ol0t29] ovethydd 4 (3a ek ettt BUROY ) @nind Phenyl 74-Dx@dramant7- 1. 5

oo B LKA i D5 P L

t ermeR.a0 (&, eHNBYW7e |-’ ailned.obet, ween =20 135C7.80 (i &H, J =

th act i i ightl 0: rm c f e (7

2000/ 8b40%5 1ot a0 b Thoat Buflict o SF kbl 1 7= 15
t higz,i/ce9.9val§ 15.30q¢, RHWEBSO3r (e rewedsansl- uke(M eact i on vessel
was allowed to warmto anbient tenperature (220 .

[0196] After stirring for 1 hour, an HPLC anal ysis
showed the desired product and the starting material,
98[026103a [ (RctBPRDIFRS DaBiInb byl } -Af {5e13- (ﬂnfﬁlommuﬂ@l)phenyl (1 2,4-
stirring to resulting orange, susgen3|on was

adtrediar P 3- YL owthory)chigmenangg BN 0 M D%%‘B@PPS‘%( 880 (s,

\Q'gtﬁg)g%% ?se@'HI @t4@ (&, h‘Hegzppsf HkP@%S (é THP 8t1|2r(§e1H3 J=q PHQF‘ 8.08

( 1al8Hnis 9 @IP@I i Iﬂle(dd ahH @17)9 th’v? H@ab |7;57((¢0&thzﬁ1@ﬂm 7.41
of a ; 5 oT
e T e g o G QR B AP o+

(220) and filtered through a 2 L f||trat|on funne
(coarse) to collect the crude product. The crude

product on the funnel was transferred into a 4 L

Erl en- Mer Flask and suspended in H20 (2800 nlL).

Af 0291] St-G{p1{$-figoroc (t@mlmmethﬁh)h@uébbhémmdim§3 -y intépxed-3-

LHA0E By LB ERHADT s REPRLEl S B Blp g0

L g, Bagknam 4914, IlH;;ISBGnS O®ian, r@pgas(e@ PHCE= agai).7.40he.22 (m,

o o852 Boubd Do bl The B AT R & i mey

[0202] 3-[(3-{4-[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-yloxy)methyl]-
benzenecarbonitrile; 'H NMR (400 MHz, DMSO-dg) & 9.84 (s, 1H), 8.47 (s, 1H), 8.07
(d, 1H, J=9.2 Hz), 8.00 (s, 1H), 7.86 (d, 2H, J= 7.6 Hz), 7.66 (dd, 1H, J=7.6, 7.6
Hz), 7.57 (d, 2H, J = 8.8 Hz), 7.31-7.20 (m, 4H), 5.36 (s, 2H), 3.03 (s, 3H). (ESI) m/z
447 (M + H)".
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[0197] The wet crude product was dried under

hi gh- vacuum at 60C for 54 hours to give dried crude
wee@doe2aas a |ight yell ow chunky powder. Thi SPEEES2008/051862

placed in another 3 L 3-neck round bottoned flask and

suspended in DM (3 nL/g, 729 nmL, Aldrich). The

suspensi on was heated using heating nmantleso that the

| Nfo263) @I @s%mr@tsurf&yﬂmnoph@@qmJosaoéa%enﬂle suspensi on

was cool er-bath 10 min. Wen the

rﬁl@FYd@PthI/]éh??é?fmd&r 2] TﬁMBe(ﬁ@O M@iz,; DMEO-1() 20083 (1), 8.46 (s, 1H),
Al h
AR STy PR T YA

f 1 a8k(dnald, hﬂd&édﬁ)@d@ ((143122 Jr) 7, T(TMdt)al 4@t snttH)oT. SMsIOHH, J =
a : 1! tir f
1"%28{@,2@% d”ﬂH L 6% J NN hh U%Qg{ngs 3329%') P62 (s,
fi3Hpﬂ§ﬁ)MhMﬁﬂQﬁf@Hﬂ f||trat|on funnel (medium. The
product on the filter was washed wth MeOH (Tot al
1200 mL). The residue on the filtration funnel was

pl aced in drying dishes (ca 500 nL volune) (202.32 g
at this point). The wet product was dried under

hi gh-vacuum at 60C for 4 hours to give tert-butyl
3-((3-(4-

(et hyl sul f onam do) phenyl ) - 4- oxo- 4H chr onen- 7- yl oxy) ne
t hyl ) benzoate as a |ight vyellow powder. 78 WO

2009/ 094028 PCT/ US2008/ 051862 C. Preparation of
Conpounds of Formula | in which R2 is 4-

f (Met hyl sul fonyl )am no, R3 is Hydrogen, X Y and Z are
-CH, Vis Oxygen, and Wis Mthylene, varying Rl
[0198] Simlarly, replacing prop-2-enyl

3-{[ 3- (4- am nophenyl ) - 4- oxochr onen- 7-

yl oxy] net hyl } benzoate with ot her conpounds of formnula
(4), and following the procedure of 8A or 8B above,
the follow ng conpounds of Forrmula | in which R2 is 4
[ (met hyl sul fonyl )am no were prepared: [0199]

nmet hyl 3-[ (3-{4-[ (et hyl sul f onyl ) am no] phenyl } - 4- oxochr
onen-7- yl oxy) net hyl ] benzoate; 1H NVR (400 MHz,
DMSO-d6) & 9.84 (br s, 1H), 8.46 (s, 1H), 8.10 (s,
1H), 8.07 (d, 1H, J= 8.9 Hz), 7.96 (d, 1H J= 7.8 Hz),
7.80 (d, 1H, J= 7.7 Hz), 7.62-7.56 (m 3H), 7.30 (s,
1H), 7.27 (d, 2H, J= 8.1 Hz), 7.20 (dd, 1H J= 1.5

Hz, J= 9.0 Hz), 5.39 (s, 2H), 3.03 (s, 3H). (ESI) mz
480 (M + H)+. [0200]

3-{4-[ (nmet hyl sul fonyl )am no] phenyl }-7-({5-[3-(trifluor
onet hyl ) phenyl ] (1, 2, 4-

oxadi azol - 3-yl ) } net hoxy) chr onen-4-one; 1H NVR (300
MHz, DMSO-d6) 5 9.86 (s, 1H), 8.49 (s, 1H), 8.45 (d,
1H, J= 7.8 Hz), 8.38 (s, 1H), 8.12 (d, 1H, J= 8.1 Hz),
8.08
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(d, 1H, J= 9.0 Hz), 7.91 (dd, 1H, J= 7.9 Hz, J= 7.9
Hz), 7.57 (d, 2H, J= 8.6 Hz), 7.41 (d, 1H J= 2.3

W0H2009/094028- 7. 21 (m 3H), 5.61 (s, 2H), 3.03 (sPCBHy2008/051862

(ESI) mz 558 (M+ H)+. [0201]
7-({5-[5-fluoro-3-(trifluoronethyl)phenyl] (1,2, 4- oxadi
azol - 3-yl) } met hoxy) - 3-

{4-[ (met hyl sul fonyl)am no henlyl chromen-4-one; 1H NWR
(300 MHz, DMSO-d6) 5 9. SIQ&MB, 8.49 (s, 1H),
8.33-8.08 (m 4H), 7.56 Q 2H, J= 8.7 Hz), 7.42-7.22
(m  4H), 5.62(@%‘“@4—%5—9%%@@%% mz 576. 1
R B .y : : L :

(
3

DI\/ISOdG) 5 84(s 1H) 47 (s, 1H) 8. 07 (d 1H,
JMgthslepey | g 00 (s, 1H), 7.86 (d, 2H J= 7.6 Hz)
7. 66 (dd 1H, J= 7.6, 7.6 Hz), 7.57 (d, 2H, J= 8.
Hz), 7.31-7.20 (m 4H) 5.36 (s, 2H), 3.03 (s \'il-})/

(ESI) rﬂz (M + H+. 79 WOPZORY/ 094078 /S\O
PCT/ US2098.451862 [ 0203] N

3-{[3-(4-met\yl sul fonyl a \ omsn- 7-
yl oxy] met hyl ] i dg” DVBO- d6) &
9.83 (s, 1 1H\=—=48.06 (¢, 1H, J= 8.9 Hz),

8.01 (s, 2H) ' 1H J= 7.5 Hz), 7.65 (d, 1H J=
7.9 Hz), 7.57 (d, 2H J= 8.6 Hz), 7.50 (dd, 1H, J=
7.7, 7.7 Hz), 7.40 (br s, 1H), 7.30 (d, 1H, J= 2.2
Hz) 7.26 (d, 2H, J= 8.6 Hz), 719(dd 1H, J= 2.2,

) U 1 4(M
T e e oy
Pr @@ahram%ﬁ -yoExy inetibeuaedtc6$S. &mgnw”é mmpal), teraddirighenyh

1‘% Iﬁ@ﬂ%ﬂ@(ﬂuﬁ{ e'(_'fUIHElOaOOb n'lrﬂol}{\’fh (ﬁ?te&hicﬁoﬁragg%@{v‘ﬁs added

aci Met hyl sul f onyl ) ani no, s Hydr ogen,
X, mytpheliheZ7 ame, 0. §8-mmol), 4nd t@(lygt@me W&erw |asr00mécth1§ﬂr@we ‘under

0 aré%nQO}' 2 ’iﬁurQ Scﬁ@npw/as t\len reNgVéd r\edlged pressure, and the residue
dissolved in acetone, mixed with silica gel, the solvent removed under reduced
pressure, and the silica gel eluted with methylene chloride/methanol (95/5) containing
1% acetic acid, to provide 3-[(3-{4-[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-
yloxy)methyl]benzoic acid; 'H NMR (400 MHz, DMSO-de) & 13.1 (br s, 1H), 9.84 (s,
1H), 8.47 (s, 1H), 8.08-8.06 (m, 2H), 7.94 (d, 1H, J=7.8 Hz), 7.76 (d, 1H, J=7.7 Hz),
7.58-7.45 (m, 3H), 7.30 (d, 1H, J=1.8 Hz), 7.27 (d, 2H, J=8.5 Hz), 7.20 (dd, 1H, J =
1.8 Hz, J = 8.9 Hz), 5.38 (s, 2H), 3.03 (s, 3H). (ESI) m/z 466 (M + H)".

B. Alternate preparation of a Compound of Formula I in which R is 3-Benzoic

acid, R? is 4-[(Methylsulfonyl)amino, R is Hydrogen, X, Y and Z are -CH-, V is

Oxvyegen, and W is Methylene

[0205] In a 3 L 3-neck round bottomed flask tert-butyl 3-((3-(4-
(methylsulfonamido)phenyl)-4-ox0-4H-chromen-7-yloxy)methyl)benzoate (157.88 g,
302.70 mmol,) was suspended in HCO,H (1026 mL, 6.5 mL/g, Aldrich). The mixture
was heated at 50°C (internal temperature) for 1 h using a heating mantle. An HPLC
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[0204] To a solution of prop-2-enyl
3-[(3-{4-[ (net hyl sul fonyl)am no] phenyl } - 4-

W@2@ehveen- 7- yl oxy) met hyl | benzoat e (88.8 ny, PBCLVS2008/051862
mol ), tetrakis(triphenyl- phosphine)palladiunm0) (10
ng, 0.009 mmol) in dry tetrahydrofuran 2 m) was added
nmor pholine (77 ng, 0.88 mmol ), and the m xture was
Stdnalyed sRwddARALRARIEAILAR (A8 ting ARGAK, §86192aROUS By,
Sol vént was then renpved reduced pressure, and the
r eistRegieyelyd e ortoaal PRPGERBICAYRS Incrgaseddo /P 1Chiaking f%&p@émmately
they sl vaRt héa%HQXteéé @@&%rhoﬁi%%@ﬁiic SR 's‘lﬁc%ved?i‘i@de&%

silica gel eluted h net hyl ene chl ori de/ met hanol
( IBp&ct anslihastartipg mat]?%la%%ﬁ"/e k. 48 % reypgstigely d&he heating mantle

YRt I TEAYE e AT 08 QT SR e AR
& ad. smer(bfor 8 h011r|9-|§the Gesgad IQrggluct :99986‘%81n47he(s§1rt11]]g-1)1ater1a1 0.14%).

8.08-8.06 (m 2H), 7.94 (d, 1H, J= 7.8 Hz), 7.76 (d,
1H02063 After suiaizi)lg for R he8es 70 thg re{amioremgx;[ura'wgsgac(ddc,l HAP{(1194 mL,

L. (gstE%?i ’a‘bé\@) aé(ﬂ%Z oglh'%er%g a?ur? (?ﬁp 'Jé?eé‘%xﬁjgefjw?fwid%dégﬁo)two

m raGB (i 3+L Bl)neckeB flad¥d 1201 Mathe epa:}efﬂmk ats adiledH,@ (1500 mL).

d of F
Y S R
and ledstabel h@‘rhmde\hdesm@by@&noh@n (ThV\éms@eﬂ‘s’Binh weertdtered through

[ 02% g]ﬁ(lt&atlon funnlél (:rgnegm geuﬂegidl?eo&gso%gec{ wi?hs ﬁ (B 8otal H)I&)P{lb on
( raag kiybrs t@bﬁ@ﬁb@%ﬁ@k RVaE P Dhto4-40X Bridi-hvi/ B FIRR R sispend¢d IFEH,O

BT o e st 00 o B0t
waﬁmﬁb@@h&ﬂma; ﬁ@%séduetmg Rathel wme{z@t(go)@ﬂ f @lthelfilterUsi ng
a heating mantle. HPLC 81 WD 2009/ 094028

PCTyspEspioEan 652 §890 n&rialp ¥ 4ilsflask argelaltrptin wrsdencaiqd pRasdgeip-

andpthiA€d %Ete}ﬁa{térﬁg waBi e dead qvel%atgﬁt]bﬁ)@ﬁ‘ Lellpodfé®). This was placed in
respeCtIVE ]i)l/@ The | nterna enmperature was | ncr eased
1§

t otvgCIying: ap@dricdppdendiighayasiym aB@°wrifer, 18Afovsto erioYidgy3-
at P

o S R St R N R Dl
respectlvely The heating mantle was turned off and
t he suspension was allowed to cool down to anbi ent

t e@pe r %va%aué%n%‘f b rdo?n%ofuﬁf of ¥ OH&M f'm(\;lﬁi@n ﬂei§ '3 rE%‘ﬂzmc acid, R?

product,”"99. B6% and the starting materral, 0.
[ G2 HdiMﬂhvlﬁrlfowh)a:mlan findy@oganXsYtand ¥ jaee C&hr‘( us(ﬁxvgen and

m%/%'f\/f*’eth added H20 (1104 mL, distilled at CVT) at
th’e—r‘crcrrr:@;nper ature (22C). The m xture was divi ded

in x2). To
th@g?a?g (%Q g&‘{ \(t/a\g/gs ugfb ngf?f@hﬁﬂ’@g%k%%ﬂ@ﬁ al anount
ofylmm)mpthaldmmlmd &szExnmmt%t wdsgequpstaitized Toe DMF (554 mL, 4
su ' fo

 CIEGRMPE RS ot B Bk €D B ol b i o o
t hpoough (69.25 g each, into 3 L 3-necked ﬂask x2). To the each flask was added DMF

(277 mL, Aldrich) to dissolve the crude product (light brown solution) at ambient

temperature (22°C). To the each solution was added MeOH (2216 mL) over 10 min.
An addition of MeOH makes the solutions suspensions (creamy colored). After
stirring for 1 h the both suspensions were filtered through a 2 L glass filter (medium).

The residue on the filter was washed with MeOH (total 1108 mL). The residue on the
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a2 L filtration funnel (nediun). The residue was
washed with H2O (total 1000nmL) on the filter.

w@Rioaloees r esi due was put into a 4 L Erl en- MyePCFHUS2K8/051862
and suspended in H20O (3000 nmL). The m xture was
stirred for 20 mn and filtered through the 2 L
filtration funnel (medium. The residue was washed

W f1ler (R QS &ép@gmoréage cvef;pofwdu 255.75uSPRAh e rddno HRAg déshes

(3000 and filtration was repéat

ontd @@éuwer hl@btva@wewt\ﬁlé@ fond 2k tatemppes MeQ. @’efteg dywingrfgr 12 h

i ag‘!;gry Hélﬁ%ﬂ%@bov@&w@l@bk6 T&Unﬁnﬂ@ﬁe&kﬁ?ﬁ@[ﬁ P14 as obtalned

dryi ng di Shes and dri ed under hi gh-vacuum at 6
8Tlnbgm1§am1@atgcbprp¢lmwg|%aggm dried under high-vacuum at 175°C for 20 hto

[ ( f ]

| o NS PO BREN LRIt f £ NS e
Cowplmulndlyd?MFo‘pmﬁummaIlon n which Rl is 3-Benzoic acid,

R2 is 4-[(Methylsulfonyl)am no, R3 is Hydrogen, X Y
and Z are -CH, Vis Oxygen, and Wis Meth.. |y ene
[0207]

o ) fe%gaﬁ'gego\s%gn%@f ﬂ%ﬁ%@ﬂ@%@@a Sl

f I @@khmm):n 7F®Whaetbjahhniohaswth/mr acidpoinD\GT Fo(rd1a 1 il which R’

Al dricrh e c ude odu

ool B B DL BaRERy AR B
s odonrtpio s wé § oraddieltin M@ I(leﬁ@zmtﬁc@mre k€parddn.  An

addi ti on of MeOH nmakes the sol utions suspensions

( clo2eahs- {3 (dheddxyphéitydr4-osichromicng -flaty] ﬂlethyll}lb@zdnohchd 'H

(SRS VB dkiael Shat ne T sdt su EShsal ik £
Ve, oot @l H1108. dﬁﬁg 7.9h@L, 185/ Hug 10N, -,t-yge(d a2 J\A077Hz) 756
2009/ 094028 PCT/ US2008/ 051862 filte
GOgtT bAleT 7 165, 78 @yl §7 ST eprbd o ok g7 15

dl ShesH, A4 odr, gd ondeyr 6 B2 zmawsm@) fﬁmsfm @E%Iﬁmﬁz@w

renove MeOH. After drying for a very |

yelM 6Wpowder (130.56 g, cont am nat ed with DI\/F 12 14%

was obtained. This contam nated product was again

dri ed under hi gh-vacuum at 175C for 20 h to renove
Ietel% The end product was obtained as a ver

L RLOTVIBE Gl bty el D Hoghoc BN o DT o bpedpyol-s-
P |

"RRE Ak R O NASRITBMZ IO 13 e 1A ERr Sy Ss.o2
V (sslH)x&g@efs, 180 d. 30 d,9 HvB =yl Hn)eS Qartd/ilHg/ R2.8 HH208] (d, 1H, J =
Si [ _
o 5o 8L 2 SERET ARl Kl 75T SAM A R 1~ 16
oxigg hir-ohe HzY, 6\R2 6% Y HyE 84 Hbeh. Z@&t eHW(ES$T) atAver (M + H)'.
conmpounds of Fornula | in which Rl

[0211] 3-{[3-(4-aminophenyl)-4-oxochromen-7-yloxy]methyl}benzoic acid; (ESI) m/z
388 (M + H)".
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IS prop-2-enyl benzoate, and foll ow ng the procedure of
9A or 9B above, the follow ng conpounds of Fornula I

WO poopad4oR8 R1L i s benzoic acid were prepared: [ ORPOBPS2008/051862
3-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr onen- 7- yl oxy] net hyl } be
nzoic acid; 1H NWR (400 MHz, DVsO d6) & 13.1 (br s,
1H), 9.59 (br s, 1H) 838(s 1H), 808(s 1H),
8.05 (d, 1H, J= 9.0 7.94 (d, 1H, J= 7.8 Hz), 7.75

(d, 1H, J= 7.7 Hz), 756—%@5[—%4—3—75Hz, J=7.8

Hz), 7.40 (d, 2H_J= 87 be), 7.29 (d 1H J= 1.9 Hz),
7.18 (dd, 1H, JMMO Foguggal (g, 2H, J=

8.
3-{ Qay

}- éo@hélhr@zsﬁsm@%on%beﬁb)lbgm mra\daﬁw@ulfolabl)dwﬁo (KPQQHMilégen
DI\/ISO d6 1H), 9.54 1H), 8. (s,

1 ey Hz), 8 25 (d,

1H, J- 7.8 Hz) 8 08 (d, 1H, J= 8.9 Hz), 7.79 (dd,
1H, J—‘i\\s 78Hz) 7.42- 7.40 (m 3H), 7.23
(dd, 1|—1‘/§ 1. .0 Hz), 6.82 (d, 2H, J= 8.4
Hz), 5.59 \s, rriz 457 (M + H)+. [0211]
3-{[3-(4-am nop y 7 romen- 7- yl oxy] met hyl } benz
oic acid; (ESI) nlz

83 V\D 2009/ 094028
PCT/ US2008/ 051862 ‘
Compound of Formul a |
Formula | in which RL is 3-((2- r\
nmor phol i noet hoxy) car bonyl ) benzyl, R2 ils
4-[(Met hyl sul fonyl)am no, R3 is Hydrggen, X ¥ Z
are -CH, Vis Oxygen, and Wis I\/Etﬁyl en@ NO o | ~
~l @21\1n \:1 IO@n@ rdfld bo&tgl%tl,d?hasl(@ 10 Rn@[-hy[sglf&gfl)gﬁhlto%ﬁ%/l} -4-

A Preparati on

flask 3-[(3 rret hyI sul f am no] heny
ox@@hhrgmémﬂw ‘W Wq% @ mge9.§ Igwl)ovaﬁgreated with
0. r

1@%‘[4 yﬂmg(ly\’p@mg ?95 rgﬁ‘f dﬁlgeﬂ{u(/ iﬁfrd CAL gﬂrdg é(%b}g%oypcﬂf&lde

chl188.2 dw, 0.81D8nR], rigZ eq@lvs Tk L wRleeguiiroeni atmdyplier¢.6The
nLI}nxlt{H‘g% Qm%dta{ 1%91%%1%%6@831@ v leho Ih’?o thg]ni?}ttﬂ Svd@Rdded a
ture T h he mXxture

wesohltlad dééj—hgadroxyethyl)morphohne (133 2 mg, 1. 016 mmol, 1.5 equiv) in THF (3
mL) and dimethylaminopyridine (82.7 mg, 0.677 mmol, 1.0 equiv). Again, the mixture
was stirred at room temperature for 1 hour. To the mixture were added H,O (50 mL)
and the whole was extracted with EtOAc (50 mL x 3). The combined organic layers
were washed with brine (50 mL) and dried with Na,SO,4 The solvent was removed
under a reduced pressure to give a crude mixture. The crude mixture was purified by a
column-chromatography (SiO; = 80 g, 2.5%MeOH/CH,Cl, to 5%MeOH/CH,Cl,) to
give 2-morpholinoethyl 3-((3-(4-(methylsulfonamido)phenyl)-4-oxo-4H-chromen-7-

yloxy)methyl)benzoate as a colorless solid.
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sol ution of 4-hydroxyethyl)norpholine (133.2 ng, 1.016
mol, 1.5 equiv) in THE (3 nl) and
waleweodwpeaam nopyri dine (82.7 nmg, 0.677 mmol, 1POI/US2008/051862
equiv). Again, the mxture was stirred at room
tenperature for 1 hour. To the m xture were added H20
(50 mL) and the whole was extracted with EtOAc (50 ni
X 3). The conbi ned orga Iay TS ,washed with
brBne (Bepapgtion ghaCe o2 3L e l5%] vent was
r e['@mﬁa\dlsulmﬁﬁmﬁo fI@%J Q@Qro@ér?&s @’fa%dtzoareglom @ iCORWARN, and W s
m xture. The crude m xture was purified by a
COMQ%E@MﬁQ&ggraphy (Sio2 = 80 g, 2. 5%\/904/ CH2C12 to
5%veOH CH2C, |ve 2- nor phol |noeth
3- l@wl(SAm{l?fbt Fﬁplagwg dnArUh Y Hegpholing wef d =y x4
Métﬁ%g%%hhé‘bﬂcﬂ%ﬁ&%ﬁ%%e oc%dlﬁglopfd@ﬁﬁw@@l (ad. 84 V\D
2009/ 028 PCT/ US2008/ B. Preparation of
Compbyinipeiaringethpi - 5(31(4-(rﬁethﬁpldf@nmldpg)hmyﬂ) -4-0x0-4H- chromen 7-
( Is Hydrogen, X, Y and Z are
%Mﬁl%@%@%a}ms ?aﬁi s Methylene varying [0213]
Simlarly, repl aci ng 4-hydroxyet hyl)norpholine with
1- (2- hydr oxyet hyl ) - 4- et hyl pi perazi ne and fol | ow ng
th@ pr qq&ﬂ%l@ﬂ Qf éQﬁb&fﬁ@%?Fo&uia“l‘m which R is 4-

nmet hylhpl per azi ne) et nyl

- benzoate vvasprepared C Preparatlon
Mle@l%h i{ Formula | in which R2 is 4-

f( @,;}%H
CIWH'] §1]§ﬁﬂrg %l&ﬁ@gﬂ%ﬂﬁemﬁwq@gg g\mt\}} ;é}hﬁ( cn frlsHrhe
[ OfRim}la B 'GIH andl fyllowiapthapravgdute b driosbpet, loghic) mmn@hmdlﬂ afe
unds of the fornula R200H and
fo##%l\g/a\}aﬁ%%%g&ge%ocedure of 10A above, other conpounds
of Formula | are prepared. 85 WD 2009/ 094028
PCT/ US2008/ 051862 EXAMPLE 11 Preparation of a
Compound of Formula I A. Preparation of a Conpound of
Formula | in which RL is 3-Mthyl benzoate, R2 is
4-[ (Met hyl am no) car bonyl ami no, R3 is Hydrogen, X, Y
and Z are -CH, Vis Oxygen, and Wis Methylene o
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OO~NH O\ \ / NH[0215] A suspension of nethyl
3-{[ 3-(4-am nophenyl) - 4- oxochr onen- 7-

W@ b@2p94oes hyl } benzoate (100 ng, 0.25 nmol) andPEEUK2008/051862
i socyanate (57 ng) in tetrahydrofuran (1 nl) was
placed in a sealed tube, and the m xture stirred at
room tenperature for 3 days. The reaction m xture was
slurried with nethyl ene chloride, and solvent renoved
under reduced pressure, to provide crude nethyl
3-[(3-{4-
[(nethylanino)carbonylani%%%%ﬁ%ﬁ%ﬂ}-4-oxochronen-?-ylo
xy) net hyl ] benzoat e. The olid was dissolved in a
m xture of met ha%ﬁ%ﬁ%ﬁ?&ﬁ%ﬁ%ﬂgﬁ)—gﬁgﬁw—&ed wi t h
2:%{ gg Teparation ova (. 9! a; R /i ¢ henzoate R%is
pr oyivieh i caﬁf)o %ﬁn@lRé(i’slH dro eESX)YHﬁcZZéégCHM\*ls@Xern
B. Preparation of a Conmpound of Fornmula I in which Rl
i sand Wais Mothilens oaate, R2 is 4-acetylamino, R3 is
Hydrogen, X, Y and Z are -CH, V is Oxygen, gnd Wis
Met hyl ene [0216] Similarly, repIaC|ng met hyl /
i socyanate by/acetyl chloride/f f M ng the™
procedure o | A above,
3-({3-[47(ace | am no) phes

PCT/ US2008/ 051862 AMVPL Preparati on of a
Conpound of Forsdla | A Preparation of a Conpound of
Formula I in which RL is 2-[4-(4-

nmet hoxyphenyl ) pi perazinyl], R2 | S 4 Hydr oxy, R3is
Hydrogen, X, Y and Z are -CH ygen, and Wis

Et 19913 fesuspensiogemethy 13- (étagbnophfrg@ﬁﬂ)xochromen -
1- )(léx E@%N&E@ﬂy {1pp) nRe0as 'nﬁl?ol)/\ﬁi% nfiS 3 Qb48datk (57 me) in

i'met hyl f or mam de, t assi um car’bonat e and
1 @V@wﬁr@ur@mﬂdﬁbwmﬁ@edma@ elep, anprhe megyre syl at room

m t)éﬁlgérgtu refAr3 ﬁawsr rl"ﬁ&?re%tloﬁ Q@g#eﬁ%% ugﬁ xgnlp?ﬁ ﬂ'thlonde and

rrat eri al [tere sol vent
r espbeadeipo under réduced pressugnarovidaduredsdnghyd (-4~ The

r el bl hofhen] 218 Off By te. Th
el [E{H?tng a%\%ﬂ}%%c%%{o% e@ )9 &t atoe ééégeﬁlgg? © EI%r \YJF%%O*‘ ¢ e
1-Jodid (v@s dissolved in a mixture of methanol/methylene chloride, mixed with silica gel,

solvent removed, and the silica gel eluted with methanol/methylene chloride (3/97) to

provide 90 mg of pure product. (ESI) m/z 459 (M + H)".

B. Preparation of a Compound of Formula I in which R is 3-Methylbenzoaate, R>

is 4-acetylamino, R® is Hydrogen, X, Y and Z are -CH-, V is Oxygen, and W is

Methylene

[0216] Similarly, replacing methyl isocyanate by acetyl chloride, and following the
procedure of 11A above, methyl 3-({3-[4-(acetylamino)phenyl]-4-oxochromen-7-
yloxy}methyl)benzoate was prepared.
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chl or oet hyl ) pi perazi nyl ] - 4- net hoxybenzene. Step 2
[0218] To a solution of
waz2¢o4o9@28 hl or oet hyl ) pi per azi nyl ] - 4- met hoxybenRE&FES2008/051862
(0.929 muol) and 4, 7-di hydr oxyi sof | avone (0, 929 nmol)
in acetone (10 m )was added 11% potassi um hydroxi de
(0.5 mM), and the mxture stirred at reflux
tenperature for 48 hour spxSMipiirghent net hanol was
added to precipitate unreacted starting material,

which was filtergehaphibn oPNdoSPbmERE FY@MIL EMOVEd from
the filtrate under reduced pressure. The residue was

pusi fi agedayatibh of AOEmEQINY BPFSHuRNEA QAIAMRIYs 2-¢l-ut i ng

with 5% nethanol/methylene chloride, to provide pure
3- methexyphenylipmeiaginyll. Ry 4 Hydrogy, R” is Hydrogen, X, Y and Z are -CH-, V

ne&hggggpggyhﬁpﬁmgkaginyI] et hoxy} chronen-4-one. 87
2008/ 051862 B. [0219] Sinilarly,

the foll ow ng plpera2|ggg Aer joy es_wWere prepared:

7-

{2- [4(4f|uorop erazin

(4- hydr oxy

phenyl ) chr onen- 4- o)

3- (4- hydr oxypHedy| 7 (2 pi per azi nyl et ho

ne; N-(3 -fluorophenyl) (4-

{2-[3-(4- hydroxyphenyl ) -4- oxochronen-7-yl oxy] ethyl} -

pi perazi nyl ) carboxam de; 7-[2-(4- {
§Lﬁluorophenyl)an1no]thioxonethyl}piperazinyl)ethoxy

cromen-4-o0

]1-3 -(4- hydroxyphenyl)chronen-4-one;
N- (0217 ldq4f1qu]@qxdp S)plpqrqzme was dissolved in N,N-dimethylformamide, and

plz% %51(1141 cla 5293( gao 24019&8&{1]%%% ;dd&!l of(lye] r@stulﬂ}ﬂg]};mlgture

er azl ny car oxam 13" Preparation
Compotindd effro¢io tamyplegature Avermgletp‘dap adzhdonatciﬁal altGodrpBLand tlasf

Fo ro-5- . )
(PR D st b FAThy o ST UBHGR s modong g gt o
R&lo&gdﬁmrm@egmphx elu‘tingmichz 7 @ing acdBite:hexdnéssto@xyrgeémnl -[4af2ed

W clh‘T'oroE étﬂ%ip?p%?azggrll] —4(—)mcle:th9iyb %an\ene.

Step 2

[0218] To a solution of 1-[4-(2-chloroethyl)piperazinyl]-4-methoxybenzene (0.929
mmol) and 4,7-dihydroxyisoflavone (0,929 mmol) in acetone (10 ml)was added 11%
potassium hydroxide (0.5 ml), and the mixture stirred at reflux temperature for 48
hours. Sufficient methanol was added to precipitate unreacted starting material, which
was filtered off, and solvent was removed from the filtrate under reduced pressure. The
residue was purified by biotage column chromatography, eluting with 5%
methanol/methylene chloride, to provide pure 3-(4-hydroxyphenyl)-7-{2-[4-(4-
methoxyphenyl)piperazinyl]ethoxy}chromen-4-one.
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O F3C Step 1 [0220] In a 50 nL round bottoned flask

was placed diethyl malonate (3.72 g, 23.25 mol, 5
wequwowodnzaand N, N- di net hyl f ormam de (10 ni). ToP@TES2008/051862

solution was added sodium hydride (60% suspension in

m neral oil, 744.0 ng, 18.6 nmmol, 4.0 equiv.) at room

tenperature portionwi se over 10 m nutes. After

stgrring for 30 mnutes a solution of

4 (chl oronethyl)-2-[5-fluoro-3-(trifluoronethyl)phenyl

[II\JI_Zﬁ)] X AARYE the ¥o RWill piffer®Anyl BN akivéswere prepared:
di met hyl'f or mam de” (10 m.) was added at OC over 15

m nut esy. (apd4thieroph@3Opipeazidy yéthg}@l(hqaw@xﬁphexgmcmouﬁn_4_
toaMnanb%maauwe'mt e m xture was d

sodi um i odi de (697.0 n? 1 equiv) at room

t enper a’)rﬁﬁrlgvdr%ﬁ@lenﬂéaé w&eraﬁsnxleﬁaoéymemg@ HO8d at t he
same t eqperad 1Q4-{2-[hoaln hafy wasxdch@meaddask 1
WO 2009/ owggﬂ%‘fﬁ%}?&@%{d@%dfo% {0 the reacti gkg I
m xture ) | e. was tracted with ethyl
acetat & {Eaé ﬂ%‘er e ﬁelnaﬂt lgﬁ?leethﬁm%awwhoxy -3-(4
conbi ned, mﬁ%ﬁ@ﬂ“@W@%mHPFﬁ% 3% nL) and dried with

sodi u mwm {-gifRorophdn§T)(4- EBV@lhyafoxyhRnAPU\REdhréRGET-

reduced pre§ﬁﬁ§ﬁﬂ®ngqﬁﬁyﬂ§DQMﬁkMﬁﬂe was purified by a
silica-gel colum chromat ography (Sl = 80 g,

hexane: Et OAc = 7:1) repeatedly. The desired product,
di et hyl 2-({2-[5-fluoro-3-
(trlfluoronethyl)phenyl] g—%£%&@%él-4 yl } met hyl ) pr opan

e 1, 3-di oat e, obtalne color ess_powder (1.75
Step 2 [ 0221] L o used
houh further puri 7 .y,
= gparat, ! 140) e Sarpoung OL I @rAua 1 10 SWILCH 1y, 1S 4- s Sk
an(@hﬂluotrchhaml)pﬁmv@tl xa(zz>%7 RG smtﬁlvdrosv Qz;lé 1§1H¢droge% X,YandZ
eqylv , dlqethylsquOX|de (5 nm) and water (0.5 nl)

addess laat¥d at 190-195C for 3 hours.
To the reaction mixture was added water (30 ), and
the whole was extracted with ethyl acetate (30 nL x
3). The cogbined organic Iayers wer g

brine (30 el Uy
renoval of t
crude m xt ur®_Ws ‘ ' ioCa- gel col umm

chr omat ogr aphly (Si Q2 80 g, hexane Et OAc = 3:1). The
desi red product, ethyl
3-{2-[5-fluoro-3-(trifluoronethyl)phenyl]-1, 3-oxazol -
- yl }propanoate, was obtained as light yellow oil

(3s4t§ > ).

[0220] In a 50 mL round bottomed flask was placed diethyl malonate (3.72 g, 23.25
mmol, 5 equiv.) and N,N-dimethylformamide (10 mL). To the solution was added
sodium hydride (60% suspension in mineral oil, 744.0 mg, 18.6 mmol, 4.0 equiv.) at
room temperature portionwise over 10 minutes. After stirring for 30 minutes a solution
of 4-(chloromethyl)-2-[ 5-fluoro-3-(trifluoromethyl)phenyl]-1,3-oxazole (1.30 g, 4.65
mmol) in N,N-dimethylformamide (10 mL) was added at 0°C over 15 minutes, and the
reaction mixture allowed to warm up to ambient temperature. To the mixture was
added sodium iodide (697.0 mg, 4.65 mmol, 1 equiv) at room temperature. The

reaction mixture was stirred at the same temperature for 2 hours. Water was then added
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Step 3 [0222] The product of Step 2 (330.0 ng, 0.996
mol ) was placed in a 250 nL round bottoned flask and
wale@sodeerl i n tetrahydrofuran (3 nL). The sol uRPCDOS288051862

treated with [|ithium alum num hydride at OC under
ni trogen atnosphere. After stirring for 30 m nutes,
Celite (3 g) was added to the reaction m xture,

f ofolieWesktiBY nfiRtRAFEML] dthd whABY aVBLtRECd %lltme)hlyl acetate (30 mL

successi vely. The resultlgg suspensi on was tere
t h¥ dugihe aragnigdayerspyqre eqmbingdgweshed il brpee(38mly pad fhilerdtwh

Was%lateu% Wihfd aty 1lem%9'cﬁto§¥h% s6Rbht l{ﬂ‘raer relail@edsﬁ?es\éﬁ@ the¥B&ie mixture

renoved under reduced pressure to give a colorless oi
( 298 ®rified by Thbicacgal delupp xhr@rnetogwahy iPi T B e, Heyang:EtOAC =

Si "’ ﬁ %%I&XC %H'E!gh 1%5' 51%%&0<ﬁetﬁﬂt}y({§—%—%oro 38 0 g,

hexane:
3- ({tl?ﬂl[osorﬁéthbd)lﬁbelﬁ’l (t, 310k¢zub4ﬂffmeﬁy'l))>lr®h@r¢yll }-dibpt8- wasanbplined as

-yl n-{ colorless oil (255.3 ngy, 0.883
mrcooﬁ"?feggg@é de"s‘g 7\%%2009/ 094028 PCT/ US2008/ 051862 Step
4 [0223] To
3-{2-[5-fluoro-3-(trifluoronethyl)phenyl]-1, 3-oxazol -
-y&%gﬁopan-l-ol (250. 3 ny, 0.865 mmol) was added a
m e of triphenyl phosphate (295.4 ng, 0.952 nmol,

1. j . 29
b BB O P S A oy R TPl
ad(@t)@@ e, { 60 imel) \aﬂm]m’ed ofa Wenhyduni bditehecd(f1a8l,.ad hihjum
hea orgle {nof g%m Tll?ve) Eherrijegﬁylﬁ%ﬁomde {JSU m]? alr\@ v%ater (0.5
comhnmkwmmnmﬂkmmkmﬂhmme$m0@019zﬁj@u3heman@6Em€AmnmnnmuHe
7:1) fql] owed reparatjve TLC (Si = | at es,
nedied HE20%s) BERE NPy Frckeyafh sy ol BB mL x ),
( &"Ii}ief d]eﬁtb[rﬂﬂgfgggib )a@hﬁ:’%ﬁr% Zéﬂshé(ﬁwltﬂ (3)4) 018 (lep)ﬁ}l_)) aild rixazododium
, 0. : as, a colorless o

S 03 41 i 0pt ] B oRy P s e e e gt Fas
rmiﬁirbﬁed By b 5ilitd- g'élrc@luﬁm chromat raphy (SlOz =80 g, hexane FtOAc = 3:1).
(trifluoroneth eayﬁ - (3-iodopropyl)-1, 3-oxazol e
( 4Bheglepiged peodilzé f?lmkﬂ - -%uor%fé rﬂr«ﬂu))rogwalwe%qnmﬂwl Foazol 4-
Cﬁﬁ?@ gaté %s%bﬂ&ed Bs %@ym oil (13495%%‘)' v) were placed
[

| ask. To the flask was a
dlnethylsquOX|de (3 nL) at roomtenperature to
di ssolve the starting materials, and the reaction
mgitpse stirred roomtenperature for 15 hours. To the
m xture were added water (30 nlL) and the whol e was

exforznted pdubt of e£eby2| GFEE 3! @99(631Qm619 whs BheedliRg 250 mL round
conbi ned organi c | ayers were ed with brine (30

mihottarmgd ﬂ'f‘ﬁké‘&d distHvesldy f%ﬁh@mfﬂatl @ md)- gl Reesoktien pgetreated with
M peh b1 @RinERAIIYIH &SR 02 hindePlitr8edMmosphere. After stirring for 30

minutes, Celite (3 g) was added to the reaction mixture, followed by methanol (5 mL)
and water (3 mL) successively. The resulting suspension was filtered through a glass
filter, and the residue on the filter washed with ethyl acetate (50 mL). The solvent was
removed under reduced pressure to give a colorless o0il (298.3 mg). The crude mixture
was purified by a silica-gel column chromatography (SiO; = 80 g, hexane:EtOAc =
7:1) to give 3-{2-[5-fluoro-3-(trifluoromethyl)phenyl]-1,3-oxazol-4-yl}propan-1-ol as a
colorless oil (255.3 mg, 0.883 mmol, 89%).
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The crude m xture was purified by

col umm-chromat ography (SiQ2 = 80 g, hexane/EtOAc =
WQ209994028 1) to give PCT/US2008/051862

7-(2-{2-[3-fluoro-5-(trifluoronethyl)phenyl] (1, 3-

oxazol - 5-yl )} et hoxy) - 3- (4- hydr oxyphenyl ) chr onen- 4- one

(49.1 ng, 0.0934 mol, 76% as colorless crystals.

Sigiharly prepared was

7- 2-[3-fluoro-5-(trifluoromethyl)phenyl] (1, 3-oxazo
| - d223! 1 -
o0 6&?5%%2’@8@%M%0% &?%Eg%%g%ggﬁ%ggllﬁ&ﬂ@&ﬁﬁ qp@ﬁﬁllolQSO

PreparG8G5oRmeb was aled 8 aHyutstof téthepl Rhosphate 98 44ne 0% A
Ofmﬁ‘lopq’ rﬂ%ﬂuﬂq afd m%ﬁ’i&mdhlﬁe t18|4@ Iﬁ@'l%&% Bi]mdlsl S5 equiv.). Th)% m1§ture

4-Fl uor ophenyl 4- Hydr oxy, R3 Hydr ogen,

andasheaedat IGPEC, W(hlllegdatmg/géﬁtheraarmquPfsneﬂ@(l@d@ml8@1mgl=1 2938
O ), 1@ehggé5]Thgegé‘[%%¥tk§e%isar¥9t@@fog‘gt&al%fﬁ@lm?@ LTI

was suspe I n acetone
s usyding bp polmg—chl@d@d)graphy (Si0, =25 g, hexane/EtOAc = 7:1) followed by

2- 0,

R B el i o ST

m (Xmﬁhroeomﬂhyl)phéﬂylh]x@@ Ibdaipr@pyl) hﬁmxasz,olea(mm t hug, G2A lviembl, 34%)

renove nd%r reduced pressure. The residue was

t reqtey” wat er, sonicated, filtered, and

air-drled The solid was triturated with nmethanol

filtered, to afford

7 &2 §4 fluorophenyl) 2- oxoet hoxy] - 3- (4- hydr oxyphenyl )
n-4- one. |If desired, the product may be further

ed e ati e h

elﬁ#%ﬂélmi]HR%?aﬁpo?%ﬁ%{%%ne (?ﬁﬁanoPﬁfggpﬁ §lp[)6226]
Si (i il drygthyf ph o B -toieprppyd)e EBluk esled# . Ex@mmlm théAl, 1.0
above | aci

R G PR AT p SRl I iz 23t dysapiv) were placed i a 25 mL.
haﬂamc Tb apiasewserddyddimeasisulfhedd @ InhIowt RGm teapRouRds
wer.e prepared: ) ) ) )
7-%%@B§3‘ﬂ%%ﬁ%%%@ﬂ?ﬂ%?%4@§8@FWH%9¥F§@?HWﬂﬁﬂF%%§Eﬁ@ﬂ$?§“15

C hﬁdmm MToAhOR&iture Jere(Ald iy EOX P h@wﬂld thé whole was extracted w1th
{2- oxo-2-[ 2- (trlfluoronethyl phen et hoxy} chrone

4- G- acqgate (3@ I?hlya 'glltprf@ml;’n)e ?rgamc ayers were washed with brlne (30
{ 2mPX&rd2riked whth kbdihH QRICABIO B ) AR hik 118 LQRVMHeGEHIQBRD mg).

The crude mixture was purified by column-chromatography (SiO, = 80 g,
hexane/EtOAc =2:1 to 1:1) to give 7-(2-{2-[3-fluoro-5-(trifluoromethyl)phenyl](1,3-
oxazol-5-yl)} ethoxy)-3-(4-hydroxyphenyl)chromen-4-one (49.1 mg, 0.0934 mmol,

76%) as colorless crystals.

Similarly prepared was 7-(3-{2-[3-fluoro-5-(trifluoromethyl)phenyl](1,3-oxazol-4-
yD)} propoxy)-3-(4-hydroxyphenyl)chromen-4-one.
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4-one. 91 WD 2009/ 094028 PCT/ US2008/ 051862 EXAMPLE 15
Preparation of a Conpound of Formula | A. Preparation
wW@Roogomwepound of Fornmula | in which RL is 3- PCT/US2008/051862

Trifluoronethyll phenyl, R2 is 4-Hydroy, R3 is
Hydrogen, X, Y and Z are -CH, Vis xygen, and Wis
-NHC(OCH2_ OH OH F3C N I{ OO0 A [0227]
Di hydr oxyi sof | avone (0. 2 ]gXApIpiﬁ ol ) was suspended
in acetone (10 m), and to this suspension was added

2-chl or o- N- [ 3- (t rirflaieiR 0BS byhpahenykéaseiam de (0. 18
g, 0.78 mmol) and 11% pot assi um hydroxi de (0.78

MRl ) . PEGRratbX bl €omBsunt OF Fotxfth fiRkvhicAR ' ROMEFRioropRshyl, IR is

solvent rquved under reduced pressure The resi due
OXY. A 18 y_,reof_nv,. Y isgQxy dW +C(O)CH

2-[3-(4- hydroxprhenyI) 4- oxochrone 7- @
(trifluoroneth 2 e desired, the
product may be f puri f |r eparative thin
| ayer chromat ogr apt e o T
di chl or omet hane/ met ha 15/1. B. [0228] Simlarly,
foI | owi ng the pr ocedures of Exanpl e 15A above,

|
N- 3?5(:] tljrllﬂ)fcﬁ )féhsloﬁﬁ ne (g pﬁeny mol Was S%fgend.ed lr]n acetﬁne (10 ml), and
hatodlzie etspenyiod evag erlded athirgrag- 1 - (ﬂﬁleoropb&nlybvﬁmg l-oonf®odre8.75
we r o2d.
&y noBBERRLE Tl s 75 pmaol  Th pkess wiasOpyed for
X oloturso aginthd solyanveyr]oaexbﬂrraim mél;rced pressure The residue was treated with
2- (4-hydro hen hr - 7- r
£l \&%{ ?.Pentl(%geid) fxlye’? de I}q %11‘ érl %X %8 %Ocil was tr1t¥1ra?edyv1/1th metgan I
N- i(ilﬁeréd m&m@[@ﬁtﬁp—ﬂﬂ}r{)lﬁ&ﬁﬂ} Md@@hqxphemyhydréx@ha@h)bmmen#
ac e
N 1 B A P s e g i Py iRy |

) &H@ﬁeﬁ@g}ﬁ[ﬂﬁpﬂutﬁg with dichloromethane/methanol 15/1.

B.

[0226] Similarly, following the procedures of Example 14A above, replacing 2-bromo-
1-(4-fluorophenyl)ethan-1-one with other haloacetophone derivatives, the following

compounds were prepared:

7-[2-(3-fluorophenyl)-2-oxoethoxy]-3-(4-hydroxyphenyl)chromen-4-one;

3-(4-hydroxyphenyl)-7-{2-ox0-2-[2-(trifluoromethyl)phenyl]ethoxy} chromen-
4-one;

3-(4-hydroxyphenyl)-7-{2-ox0-2-[2-(trifluoromethyl)phenyl]ethoxy} chromen-
4-one.
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yl ox ]acetam de. 92 WD 2009/ 094028 PCT/ US2008/ 051862

EXAMPLE 16 Preparation of a Conpound of Formula I A
wee@pas#aes on of a Conmpound of Fornmula | in whiRGI/BRI2008051862

3- Trifluoronethyllphenyl, R2 is 4-Hydroy, R3 is

Hydrogen, X, Y and Z are -CH, Vis Oxygen, and Wis

- CH2ZNHCH2CH(OH)CH2_ OH O H 00 HOH Step 1 [0229] A
m xture of 7-hydroxy-3-(4exERMpPeXyIBhenyl ) chronen-4-one
(0.86 g, 3.21 nmmol), epichlorohydrin (1.25 m, 16

ol ) and pot assipERaeRbR 8NAEEempQind It Bornfu42 mol ) in
di net hyl formam de (20 nl) was stirred at 80C for 3

hoAr s. pifgaBfiioh 6MPEbMBound OF F&RtulaNE &hicheduced pressure,
wat er was added to,the residue, and the preC|o|tate

f | Ptdpogeme 1A .,- S HJdy drp¥via Rk , 4l
maéxﬁgﬁuﬁheﬁmby chr omat ogr aphy on S|I|ca gel, el uti ng
wi th ethyl acetate/ hexanes (1:4 to 2:3), to afford

3- (MHC(0)CH,-

met hoxyp enyl) 7- (oxiran-2-yl met hoxy) chr omen- 4- one.
Step 2 [0230]

3- (4- Met hoxyphenyl ) - 7- (oxi ran- 2-yl
e (0.24 g, 0.74 nmmol), 3-(trif
(0.12 m, 0.74 mmol) and dii$ i .
g, 1.47 nnnl%cma t K n_oat.hak 15 m) at 78C
overni ght. The -n{LEgAkPennved dnder reduced
pressure, and t« esi d chr omat ogr aphed on silica
gel, eluting w th 5% net hanol / di chl or onet hane,

b B EGYREALL20%H 8cATEMYegspcon 10

tt]0|t}ﬁ1|s wp@mnhvsab )uﬂjh:é ﬁ;,dh]om@t\]h)BI-(}rlﬂuoromethyl)phenyl Jacetamide (0.18 g,

wnaa SobBBRRE LY Rele LB HORPHBIZES A OTRHikaRE s rethoed o

24 hours, and the solvent removed under reduced pressure. The residue was treated

|rmmn4(m
penzyl am ne

with water, sonicated, filtered, and air-dried. The solid was triturated with methanol,
filtered, to afford 2-[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]-N-[3-
(trifluoromethyl)phenyl]acetamide. If desired, the product may be further purified by

preparative thin layer chromatography, eluting with dichloromethane/methanol 15/1.

B.

[0228] Similarly, following the procedures of Example 15A above, replacing 2-chloro-
N-[3-(trifluoromethyl)phenyl]acetamide with other haloacetaamide derivatives, the
following compounds were prepared:
N-[(1S)-1-(4-fluorophenyl)ethyl]-2-[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxyJacetamide;

-[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]-N-[2-(trifluoromethyl)-
phenyl]acetamide;

N-(3-fluorophenyl)-2-[3-(4-hydroxyphenyl)-4-oxochromen-7-yloxy]acetamide;

N-[(1R)-1-(4-fluorophenyl)ethyl]-2-[3-(4-hydroxyphenyl)-4-oxochromen-7-
yloxyJacetamide.
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Step 3 [0231] To a stirred suspension of
7-[2-hydroxy-3-({[3- (trifluoronethyl)phenyl]nethyl}
WO 200p10990p8 opoxy] - 3 - (4- net hoxyphenyl ) chr onen- 4rPOHES2008851862

ng, 0.076nmol) in nethylene chloride at C was added

boron tribromde (1M 0.38 ml). The resulting m xture
was stirred at roomtenperature for 4 hours, then the

sol vent renoved under reduggiipRiEagsure. The residue

was purified by preparative thin |ayer

chromat ogr aphy,  glrtatd%8n W 4 BohPSend of Formula I
nmet hanol / di chl or onet hane, to provide 3-(4

hyAr oxyp&aRYib) off'a t&nbmﬂa OK¥orgrula1 ih Shich R' is 3-
(trlfluoronethyl) p, nethﬁg} )
A ] v I Hypggg@])(,gj gﬁg, ég@_ ES,S’QH—, Vis

bekQ%hQﬁdw@% procedures of Exanple 16A above, but
substituting 3- (trifluoromethyl)benzyl am ne by 3,

5- dif hniripleenayh@mwi.ne, the fol l owi ng conpound was
prepared: 7-(3-]J[(3,5 -difluorophenyl)nethyl] am no}

- 2- hydr oxypr opoxy) -3 -(4- hydroxyphenyl)c'-o Bn- 4- one;
.5 D g
j’ti
Q04

and 7-(2- { [(4-fluorophenyl)ethyl]

- (4- hydr oxyphenyl ) chronen- 4- one D2
PCT/ US2008/ 051862 EXAVPLE 17 P ratlon of a

Compound of F0 A Rr : a Compound of
Formula | in wh RLis Phenyl , R2 is 4- Hydroxy, R3
i s Hydrogen, X and Z are -CH, Vis Oxygen, and W
is - CH2CHOHCH2 OH OO O Step 1 [0233] To a

sol ution of cuprous iodide (0.14 g, 0.74 mmol) in
tegragydrofuran (2 M) was added phenyl magnesi um

e in tetrahydrofuran (1M 2.22 m, 2.22 nmol)
g ¥4,5€ at

M ngg&l,r_ﬁ ﬁgﬁ—g}ygr_oyﬂ—% —6X—itl}e%§}2{)%enyl)chromen—4—one (0.86 g, 3.21
yI Ribh CopyShtdasIBMER ¢ U2 0ME 16 @m?cﬂ) $hd patadduriomrbdnaka0.89 g, 6.42
tetrahydrofuran (4 n added
mmol)’in dimethylformamide (20 ml) was stirred at 80°C for 3 hours. After removing
solvent under reduced pressure, water was added to the residue, and the precipitate
filtered off and washed with water. The crude product was purified by chromatography
on silica gel, eluting with ethyl acetate/hexanes (1:4 to 2:3), to afford 3-(4-

methoxyphenyl)-7-(oxiran-2-ylmethoxy)chromen-4-one.

Step 2

[0230] 3-(4-Methoxyphenyl)-7-(oxiran-2-ylmethoxy)chromen-4-one (0.24 g, 0.74
mmol), 3-(trifluoromethyl)benzylamine (0.11 ml, 0.74 mmol) and
diisopropylethylamine (0.26 g, 1.47 mmol) was stirred in ethanol (15 ml) at 78°C
overnight. The solvent was removed under reduced pressure, and the residue
chromatographed on silica gel, eluting with 5% methanol/dichloromethane, followed
by recrystallization from ethyl acetate/hexane to provide 7-[2-hydroxy-3-({[3-
(trifluoromethyl)phenyl]methyl} amino)propoxy]-3-(4-methoxyphenyl)chromen-4-one.
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slowy, and stirred at -40C for 1 hour. The m xture

was quenched with saturated ammoni um chloride and
woRaen94oekt racted with ethyl acetate, the orgaPCTUB2Y$051862

washed w th brine, dried over sodiumsulfate, and the

sol vent renoved under reduced pressure. The residue

was purified by preparative thin |ayer chromatography,

elsithmg with 10% net hanol / net hyl ene chl ori de,

folTowed by ethyl acetate/hexane 2/3, to provide 7-(2-

hymmyro?erd@iﬁ%@ydsgé@%&w1§h§c&o£5emg3yphenyl ) chronen- 4-
one Ste product of step 1 was then

r e(éréfih@aowﬂm) @wé]ﬁwthyi}b%r@w@@pa&v shdvipcthexypksayheiramgrg4-one

st s

LoD A B G R it A

PCI3U8D0 08¢ 6511862 miEXANRE Hirflcd aProe)pamamr@mre(fbr 4hours, then the

(E:g{agﬁiegg r%%lrgvedfu%ﬁ%(ﬂlcgd @1” ssu{ eﬁ%r i’iet Id%Q }VQJ %ur%d Bﬂ plt_@aratl\ga thin

[ Slafdr labltomaﬁ)g(aphy,felu‘mng erdtl D%I n)lepliwnl/dlchloromethane to provide 3-(4-

4- 0 [ 4-HydroM R3 is

I—lyla’rdg)od%ﬁh ijl%%&lﬁgfyoig’ Areh: CH- Vis Oxygen, and Wis
Q}dﬁﬂ'ﬁdfﬁmﬁethﬁﬁ)ﬁedyl]\nemyl}Nmﬁno@r@’dmyﬁhﬁmleﬁ 4&235] A

sol ution of

[5-fluoro-3-(trifluoronethyl)-phenyl] (hydroxyi m no) net

hyl am ne (28.04g, 126.24 mmol ), prepared as shown in

Exanpl e 1, was dissolved in tetrahydrofuran (40 m)

and cooled to -78C. A solution of (1S)-1-

( cloR3] (ﬂlmﬂhl;nydllbe/ﬁﬂ'gythe Iamed:datee of Bhngple ﬂ@Sa‘tﬁ)ﬂe rHiIDslu)ostltﬁtlng 3-

under an
SR bR by St G iR S Bue e huffund
af\tz@rpr&ﬂaecd addi ti on was conplete. A solution of
di i sopropyl ethylamne (27.0 m, 155 mmol) was then
added dr@p\3sediflandplidael)mehg]antiio AR-Kidio:epadpooyyesd(4t 0
warmto r oonyarefmérgﬂ)un@men Jhmeanydt ure was st i rred for

two h0u7l’_(§_{ E r‘oréplﬂgnysf)ethyﬁammo?er:['i?oxy)d3 %E ﬂ$ roxyp en ?)dhromen 4-

on
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pressure. The residue was poured into ethyl acetate

(150 m), washed with water (2 x 50 m), brine (2 x
wG0a1034028and dri ed over sodi um sul fate. Sol venPCTES2008/051862

renoved under reduced pressure, to provide

2-am no-2-[3-fluoro-5-(trifluoronethyl)phenyl]-1-

azavi nyl (2S)-2-acetyl oxypropanoate as a pale yell ow

oil (39.04 g, M5 nz 337.1 MtH) . _which was used in

the next reaction with n D 17purification 96 WO
2009/ 094028 PCT/U82008/05 882 St ep ]%9g36] To a
sol ution of Preparation of a Compound of Fo

anﬂayﬁbﬁuw tsefwde&\éﬂ r)ohn A1V ﬁr%OCHt )v is ajxv% mﬁwagded a
solution of 1M tetrabutylannonlun1f|uor|de I n

t LHAH@HEH-an (3 m ) dropwise under nitrogen. The
reaction mxture was stirred for 3 hours at QC, then
poured into ethyl acetate (50 m),o wasp&d A th wat er

(2 x 20 M), brine (30 mM) and dr| ed sodi um

sul fate. Solvent was renoved Je ediuced pressure,
and the residue purlfled by hr omat ogr aphy,
eluting wth rEthytenme th S provi de
(1S)-1-{3-[5-f 0- BELtrlfIuoronethyl)phenyl](l 2,4-0
xadi azol - 5-yl ) pefhyl acetate, LCMS 319.1. Step 3
[0237] To a sol ution of

( -{3-[5-fluoro-3-(trifluoronethyl)phenyl](1, 2 4-
oxadi azol -5-yl)}ethyl acetate (900 ng, 2.83 mmol

mel0B3d dlo A seluttoy ofguprops @dided0.14d8de ¢t mmoldu tegaky ds uI@tl (%ml)
of t

ot BRI RLRRR R hATH e Moyl DRt 2 22 o
wadrpwise 1tod0nCt exfize b atinurtes, 3- Gltlinethoxygheﬂybﬂ -(bxhgu?-. The

t t t h
R S5 Mk bt (SRR Gabih oy R diyed
M JlowlRr dnd&tifrdd at -ARCITby | hddeNDNahix@fre WREqRAENE Riith sbide@sd
reduced pressure provided (

(1 9-1-
{ 3apmoripm ghlgride dryater iraeted Wﬂ}% yBHAssRtE ( the orgauic layer washed
OX@Rfh @ﬁ&l drRsdYdviks s%ﬁﬁﬁfkuif‘at‘él and WY ©VeWBSmET NS b &RE pressure.
from hexane to white solid, LCMS 277.2. Step
4 Tgzgajuegs ai?u@%q:dlhy RsepaEive it lasenehimsssFiDRE B2 Wig, No0%
1 H&Réﬂgvhﬁt@f&ﬁéf&{l&% foﬁl%é@{ﬂyﬁﬁﬁfa%‘[ﬁ@/h xhne ﬁﬁg) toﬁs&ow@ﬁz-

was added dr opwi se 40% azodi car boxyl at

m hydloxmﬁeﬂ)l)enylnrwm}uér(é,meiltm&ypltreymlmw -ond. r r ed f or 30
m nutes at -78C. A solution of dihydroxyisoflavone
(300 ng, 1.14 mmol) in a mxture of tetrahydrofuran

Step 2

[0234] The product of step 1 was then reacted with boron tribromide as shown in
Example 16, step 3, to provide 3-(4-hydroxyphenyl)-7-(2-hydroxy-3-

phenylpropoxy)chromen-4-one.
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(8 M) and N, N-di met hyl formam de (3 m) was added
slowy, and the mxture stirred for 10 mnutes. A

W@ 2009094928 Of PCT/US2008/051862
(1S)-1-{3-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-
oxadi azol -5-yl)}ethan-1-ol (277 ng, 1 mol) in
tetrahydrofuran (8 m) was added 97 WO 2009/ 094028
PCT/ US2008/ 051862 dr opwi seaniPig & xture stirred at
-78C for 3 hours, and then alTowed to warmto room

tenperature, stirpréfehibRbf S60MPMNE of FOERA T The
reaction mxture was poured into ethyl acetate (40

M A, wasfachtivh bIthWRtEanti ddd ofth LomPEund®f € ermlalOin Rihich R is3-
dried over sodi um sul at? and the solven; removed

uniddiuorpgeirahromedydiphenylil 2d-oxadiagolsy-yD), R” is 4-Hydroxy, R” is
di G-QEAMRIVARES WL CANYWEQDHEN ahdwWik LErptp Was  added

to the yellTow residue, and the soluble portlon was
flash chromat ographedrover silica gel, eluting with
et hyl acetate (0-3069%/hexane, to give a white solid,
whi ch was fuftter pOrified by preparative thin |ayer
chr omat ogr aphy, ekstding with acetonitrile (2.5

97.5% water, to prov de 7-((1R) - 1-{
3-[5-fluoro-3-(trifl, oqo thyl)phenyl](l 2, 4-

oxadi azol -5-yl )} AN WO
et hoxy) - 3- (4- hydroxyﬁ%en I)ch i 245 ng, 0.48
nmmol, 48% . MS nz 513.1 ( M+Hj > 99%

Chiralcel QJ-RH hplc 99.2%e.e. (
99.0%e.e. (UV detector) in acetonitrileslyatgr. 1H NVR
(400 MHz; CDC13) 68.25 (d, 1 H J = 9 0 Hz); 8.18 (s,

1H; 7.99 (m 1 H; 7.91 (s, 1H); 49 (m 1H); 7.42

(d, 2 H J =28.6 H); 7.09 (dd, 1H, J = 9.0, 2.3 Hz);

6. (d, 1H, J = 2.3 Hz); 6.88 (d, 2H, J = 9.0 Hz);

5. t, 1 H J=6.6 H); 1.96 (d, 1H, J = 6.6 Hz).
EX{'@Q@}FA goc-futl%ﬁl%@ﬁf Bhidren- (@fﬂt@rd})ﬁeﬂ@ﬂ (ﬁy(ﬁ;&%ﬁiﬁﬂﬁn&ﬁylamme

1
Formula | A. Preparation of th sﬂiate of

Copdtad 2684 m@rqlmprzsmrwi # ShAye m mmpée B was dissolved in

Fl | yhl | -5-yl), R2
BBy O B PR AN el S )
i s(cleyegenhonydiethyWdewteTRR g, 198 823@ng1) In tefrahitirbfur® @D mi\ G

CJ_|'c1ddegc§ dropwise under an atmosphere of dry nitrogen, and stirred fo 10 minutes after the

gctor), and

addition was complete. A solution of diisopropylethylamine (27.0 ml, 155 mmol) was
then added dropwise, and the reaction mixture allowed to warm to room temperature.
The mixture was stirred for two hours, then the solvent removed under reduced
pressure. The residue was poured into ethyl acetate (150 ml), washed with water (2 x
50 ml), brine (2 x 50 ml), and dried over sodium sulfate. Solvent was removed under
reduced pressure, to provide 2-amino-2-[3-fluoro-5-(trifluoromethyl)phenyl]-1-
azavinyl (2S)-2-acetyloxypropanoate as a pale yellow oil (39.04 g, MS mz 337.1

(M+H), which was used in the next reaction with no further purification.
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WO 2009/ 094028 PCT/ US2008/ 051862 Step 1 [0240] To a
sol ution of

W@ 209294028 f | uor o- 3- (tri fl uoronet hyl)phenyl] (1, BEDKS20$/651862
4- yl)}met hoxy) - 3- (4- hydr oxyphenyl ) chr onen-4-one (1 g,
2.01 mmol) in tetrahydrofuran (50nL) was added
1-Htetrazole (3% w in acetonitrile, 65 m, 22.1
NM& L 2 followed by di-tert-butyl
N, i et hyl phosphoram dite (2.57 m, 4.6 mmol). After

St jo256) N AolutibR 8M-hAMHIET- AL loRo- ijfrlﬂaoﬁﬁiéfh%l)pﬁdﬂ 1 1 azavmyl
reaction mxture was diluted with nmethyl ene c¢

an@S e oxiPE Bt B dPedl Sk B Y @W&?téahym@lran (20 ml)
or

or B2 fuat REL « WG ERANA Bty o b B8 (OHAEH Sork By fbturan
com®) |dng)dz1seemﬂ¢ramtcgem/eﬂ® readtienl rm:xxmre vae diirtth foud hatreat 0@ athen
sol ve

peeRtc LRI A R R e R W e

W dredet tysbdiuacalfat ef siesnanas femotzw hdedredycell preafuf bl the

(3 {r{ sﬁfh‘[t_)eblq%&;la$ E}E gasgtcﬁ{op%af&gfa@ Iﬂ%ﬁ; )é%ﬁtgg%nli/y(l%leghlorlde to provide
- 04 870!{345Yhdh-BEMDEY Eﬂﬁiﬁ&ﬁd]@ @n%xadlﬁtoep-yi)}&tﬁ}a%atate

To a solution of the product of step 1,

{4L(FMrSs3(19ért - but oxy) phosphi nooxy] phenyl }
-7-({2-[5-fluoro-3 -(trifluoronethyl)phenyl]

(1, 3-oxazol - 4-yl)} nmethoxy)chronen-4-one, in a

m xture of tetrahydrofuran (20 nL) and acetonitrile
(1@931%) was added 6 mL of tert-butyl hydroperoxide in
decane (5M reacti on irred at
rold ﬁﬂlé#ﬁeﬁo igp &f ﬁdé} 1131{6@Poroaﬁitvf‘%om%%ﬂ}@%@<b%f‘h
an&aéi@fﬂ-} 50f1) 1l BRA TV A4l X 43 rﬁmwﬁifn RAAAS (4TS at -15°C was

resutlng m Xt ure was stlrred mnutes after
whiddipd arhasjupqus splation w@@taﬁsemmwbonaﬁ{éohvﬁ K@ ube T\hagnxture was

exd A ks O%iglnes %tﬂg gn e%h{) &f tg %VaI'IL gﬂerog ven Stature, stirri g

extract dried over sodium su ate renbve
unet howd be thixiure s egracth evithediydl wtawva(é Xp0rmit),ised theycombined

D GhARLOL I R URLLHOI i 1440 09 Mol oBu

exanes m Xt ure,
4 yndel fe@ucedprefduregprovided S) f-l{BJ-(Di ﬁmﬁbﬁydtr)ﬂlmmﬂ}yl)phenyl](l,2,4—

1%%61%)( e}é’(}}l’lgf’[é% %}0[1 ggw%oxa\égrygt %ﬁ? )&fne to yl%id] \xblg{éyslolid,

3 {dMBi73.0t er t - but oxy) phosphi nooxy] phenyl} 7-({2-[5-fl
uor o- 3-

(trifluoronethyl)phenyl] (1, 3-oxazol -4-yl)}nethoxy)chro
nmen-4-one prepared in Step 2 in nethylene chloride
(68wiy was added trifluoroacetic acid (0.15 m, 1.99
mol ). The reaction m xture was stirred at room

t ejopas] atowr @lwive bhirghénylphbghie (26 hg, | 1tremeldl inndihydramd 99

tetrahydrofuran (15 ml) at -78°C was added dropwise 40% dicthylazodicarboxylate
(0.45 ml, 1 mmol) in toluene, and the mixture stirred for 30 minutes at -78°C. A
solution of dihydroxyisoflavone (300 mg, 1.14 mmol) in a mixture of tetrahydrofuran
(8 ml) and N,N-dimethylformamide (3 ml) was added slowly, and the mixture stirred
for 10 minutes. A solution of (1S)-1-{3-[5-fluoro-3-(trifluoromethyl)phenyl](1,2,4-
oxadiazol-5-yl)}ethan-1-0l (277 mg, 1 mmol) in tetrahydrofuran (8 ml) was added
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WO 2009/ 094028 PCT/ US2008/ 051862 washed with
nmet hyl ene chloride, to afford 100% pure (by HPLC)
W@ 2409094028 [ 5-f | uoro-3- (trifluoromethyl) phenyl PCT/LSB08/051862
-oxazol -4-yl)} nmethoxy)-4-oxochronmen-3 -yl ] phenyl
di hydr ogen phosphate. EXAMPLE 20 Preparation of a
Prodrug of a Conpound of Forrmula | A Preparation of
t h@roﬁ@ﬁs@ Yﬁe%&}{ﬁ'é Qﬁh‘%ﬁ RNOSRNAL 8 hBfis aanﬁ:@l{gﬁ%ﬁ&gecptfo wﬁ% R Bm
I's 5-Fluoro-3-(trifl uor orret hyl ) phen
1 tzmowatzcel, Stﬂrlyg §0r3€€20urs 4- Hydroxy, R3 is Hydrogen, X,
Y and Z are -CH, Vis Oxygen, and Wis CH _F FsC/
\ [@;}9} N he yeagtion mlxpura; W@ pou@df\mtp Ethp] @etataidp gtl}g praghed with water
o303 R X B PG N LR RN ot e
poneélmd pressiid. ek miure dlcmhmﬂan@te(rah}@r@uraﬁ (40@1/ hmb) Wyas

I te (6747 -
d?ﬂok%he nY%&lr&ngﬁ e aend (t]%esso rrgportgo 4‘%%%%“ ?Isrll?m%%%r%?hetl PHer

m s)lllcargdl B‘hﬁtliﬁg/bv&hl ethgldcemicd@ 30%Dherahe, taTgive ehiw salidy \&hlmhis/as
added a |on of. c 0 hl or o Ifona
e e Rt PP A sy ety e 2
mi19(15%/®va&_fr it pRaidat7-(( 1aonm- {3t psnmx&ﬁ@ts mfrﬁufamrneﬂlybphuhsl (1‘Dﬁ4
t he react.i r oduc ter , t he

%aglaéé?'ﬁi}ﬁﬁ‘ﬁ’&%éd&vﬁ% gh@?oéne@h Bo/n 21%; 1({1%3)'}% mgpol,
3) 48201 SGRDI 3nIe1-0H g amil HPLba%/@% M6 R MBISREGp i g9, ¢ c.
bri ne 530 m), dried with , and sol vent renoved

unfcrgss detestnil apd %%Qe/gg@r @V fkﬁ%ct?régﬁ aﬁﬁfén%l‘éwﬁm ified by

col umm- chr omat o y.(sil }; 8g
heuaw?eﬁ@wM%&%ﬁe 3t 38 i) PR P S0t 8.1 gy 7.99 (m, 1 0
chy, @rg By lag @h@;d a$1,9 =006 AL); e$)$ (dRi1l; 7100, y\@Hz
2009/ 94028 P /u 2008/ 051862 Step 2 - Preparation

di 0.9 Brdk Tk T 2.4 Hzr-o 8 d( BLA10b0 5255 R 1H 1 p66Hz) 296 (d, 1H,
J=6.6 Hz).

EXAMPLE 19

Preparation of a Prodrug of a Compound of Formula I

A. Preparation of the Phosphate of a Compound of Formula I in which R' is 5-

Fluoro-3-(trifluoromethy)phenyl](1,2-oxazol-5-y1), R* is 4-Hydroxy, R® is Hydrogen,
X.Y and Z are -CH-, V is Oxygen, and W is CH»-

FaC:
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(trifluoromethyl)phenyl)oxazol -4-yl) et hoxy) - 4- oxo- 4H

chronen- 3- yl ) phenoxy) net hyl phosphate [0244] In a 50
WorRoopomee8 bott omed flask 7-({2-[5-fluoro-3- PCT/US2008/051862

(trifluoromethyl)phenyl] (1,3

- oxazol - 4-yl ) } met hoxy) - 3- (4- hydr oxyphenyl ) chr onen- 4-

one (150.0 ng, 0.302 mvl) was treated with

dls&ﬁ (t-butyl chloronethyl phosphate (156.2 ngy, 0.604

1.0 equiv) in the presence of potassium

t - R4 i ocesoffién Bf 782 5%&%3 boroteyBSHéh léf&azol 4-

SO%IJﬁ]IOdIde ?g{ .gﬂﬂ yg e %9& N, N-

di ﬁﬁﬁﬁ%%&%ﬁ&ﬂl@éomhwpchr@ﬁ@l {H@ée o g(@&rl énrgql} mrt@wha@roﬁlran

r o@mnt?%seafoﬁgd"[ B {69520365(3‘7’%{11?1 aceto-lilci’trliié‘| 65 M )Qt2l'ir1ﬁm¥)\@sfollowed
added wat er whol e was extracted W th

oy B BN ng@ylﬁ?hosnh@)lmldnh@ Fombihfetmeb g Afiprtirring at
l arég%fﬁﬂ\ﬁé'r%u o Ventu\llgl {hla r@a é&lemg;‘age Wag dllqu 'v%gn P%thflene cth(ljoride

F enove er reduced pressure
gi and vaaskadudéh safuxated wdudulicatbonaty) Thhiggnipilayeuwes sepegated, and

oug £ ) . : _ g ‘
gL 8 L LT PR, 850 S

{ dexfrdet§ vRre[dbiedl burpsadi®n sulfate, and solvent removed under reduced pressure.
)((gl(r": I efrI reovga%tp?}%, # %J(ﬁb y%el(]céo q?]’mqoc azrr?a{t rag%ﬁlé/) élgtmg wﬁW&hﬁ 0
CO:ic@fa{eﬂfeSarﬁlnhlxtuﬁt @ ) 3) affoRT E—Q@:I[lat(ltdﬁtnbtmcﬁxy)phosphmooxy phenyl} 7-
(4-(7-((2-(3-fluor rone 0Xazo
N At Y e R i
di hydrogen phosphate [0245] In a 50 nL round bottoned
flask ditert-butyl {4-[7-({2-[5-fluoro-3-

(tgifluoromet hyl)phenyl] (1, 3-oxazol -4-yl)}nethoxy)-4-o0
men- 3- yI]phenoxy}nEthyI phosphate (119.1 ny,

0. I eat d wi.t h oroacetic acid
(31'39?81]%?3 %91 {:ﬁﬁ?ﬁpro ECt@f%tﬁ%’ 4ﬁ’lsl(r@ithyl ene chloride
( %Lﬁéx)y)ph_b_b}ﬂnﬂﬂoxﬁ pﬁ@yl@@ﬁ({%{&ﬂﬁbﬁ@ @hﬂlﬁ)ﬁlﬁétgyl)phenyé(l ,3-oxazol-
refor 18 hours, net ne c [ 1
R AR AR I R AP Ve A S AR R W
t halrclewgitarﬂg (fd @B pwid ddier 6 mIhe tdresitfued@perblige fnl deb ke (SMaM).
coll ecte 0 give

{ 4lljezeqction thqeer@ﬁ Stirted At Faom tGRPHRBEHYT § Prrershiljedn & igk Bath,

Z0dm%omy of B%oﬁﬁ%wﬂﬁt@ XQ6 MRIEMhSrevlifiRharaxy vaBdimel for 15
di hydrogen p osglate . 101 WO 2009/ 094028
D

PaTUS.GdigY Biieis e icebrivpasgenqvelo FThe mixtge ovag ertercicd with
C %&H&l@ﬁe &%fd@' Rl &%aﬁlg @xtfa@'! drf%\ﬂ”oo& sbc‘ﬁgﬁl‘%gffﬁg t'cncid %lgent removed

pr epar ed Quantity TIngredient (m capsul e?

I nlg]dg]dqeélwpd B@sre. The residue was purified by biotage column chromatography,
cluting with 1:1 ethyl Acetate/hexanes mixture, to afford ditert-butyl 4-[7-({2-[5-
fluoro-3-(trifluoromethyl)phenyl](1,3-oxazol-4-yl)} methoxy)-4-oxochromen-3-

yl]phenyl phosphate.

Step 3

[0242] To a solution of 3-{4-[bis(tert-butoxy)phosphinooxy Jphenyl}-7-({2-[5-fluoro-3-
(trifluoromethyl)phenyl](1,3-oxazol-4-yl)} methoxy)chromen-4-one prepared in Step 2
in methylene chloride (60ml) was added trifluoroacetic acid (0.15 ml, 1.99 mmol). The

reaction mixture was stirred at room temperature overnight, the solid filtered off, and
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Starch 305.0 Magnesium stearate 5.0 The above
ingredients are mxed and filled into hard gelatin

W@ apshwss EXAMPLE 22 [0247] A tabl et fornul aP¢BUS2008/051862
prepared using the ingredients below Quantity
Ingredient (ng/tablet) Active Ingredient 25.0
Cellul ose, mcrocrystalline 200.0 Colloidal silicon

di @a%he&wﬂeﬂn@thy@h@anwea@ a@foﬁi @O%@:r&@ﬁﬂ@l@)&igpﬁgig _fluoro-3-

bl ended and npressed formtablets

[ o@rz@]orm@w)pb@w& 3101%@1 &y DI petheiyat i achireme- EyHphegyl
C OfYh iy H h&#ﬁatgol | owi ng conponents: |ngredient

Wl g t ive Ingredient 5 Lactose 95 The active
i ngredi ent is mxed with the |actose and the m xture
Is added to a dry powder inhaling appliance. 102 WO
2009/ 094028 PCT/ US2008/ 053:38%rp1 E¥8MPLE 24 [ 0249]

Tabl ets, each containing 30 ng of active ingredient,

are prepared pagafa@bh OMSProd I ANL bbﬁﬁpodnﬁ%ﬁgﬂnﬁm
(nmg/tablet) "Active Tngredient 30.0 ng Starch 45.0 ny

M g1 ocrp¢staakibh BEthE Sl BBRIrRnthoffhate of a Compound of Formula I in
Pol V|nylp rrolidone (as 10%solution 1n sterjle
Vi Ry1s@-Hporo Qd u!1 LN ARG I WO SHVE (A ‘OZL‘5"M1)AR g8 %HVdrOXV R

is Hydrogen, X, Y and Z are -CH-, V is Oxygen, and W is CH»-

FsCs

Step 1 - Preparation of di-z-butyl chloromethyl phosphate

[0243] A 100 mL round bottomed flask was charged with potassium dizerz-butyl
phosphate (1.0 g, 4.03 mmol), sodium bicarbonate (677.4 mg, 8.06 mmol), #-
butylammonium sulfate (68.2 mg, 0.403 mmol), water (10 ml) and methylene chloride
(5 ml). To the mixture was added a solution of chloromethylchlorosulfonate (797.9
mg, 4.84 mmol) in methylene chloride (5 ml), and the mixture stirred at room
temperature for 2 hours. To the reaction product was added water (30 ml), and the
whole was extracted with methylene chloride (30 ml x 3). The combined organic
layers were washed with brine (30 ml), dried with Na,SO,, and solvent removed under
reduced pressure. The residue was purified by column-chromatography (silica gel = 80
g, hexane/ethyl acetate = 1:1) to give di-z-butyl chloromethyl phosphate, as a colorless

oil.

100



Magnesi um stearate 0.5 ng Talc _ 1.0 ng Total 120 ny

[ 0250] The active ingredient, starch and cellul ose are
w@a@eeghoehr ough a No. 20 nesh U. S. sieve andPei/Kead08/051862

t horoughly. The solution of polyvinylpyrrolidone is

mxed wwth the resultant powders, which are then

passed through a 16 nmesh U S. sieve. The granules so

prgg(s@eplrea&r@n&{df%dte@ttb@@ £1-@2 880 6@ passed through

mesh U S.  sieve. The sodi um car boxynet hyl
he whenyhoxazahd-y H:“w 5;".r-|_ gds| y

pa@%gngxpyn%gnpgosmte 30 mesh U. S. sieve, are then

added to the granules which, after mxing, are

Comﬁﬂﬁﬁﬁéoml%uﬁcﬁpdn%hleﬂﬁ%yﬁ 9be1%':@| tablets each
wei ghi'ng 120 ny. 1 Suppositories, each

c ot fonerpghyd pheryy 1] 61‘ 3@&@%@3’1) ¢tb@ﬁ}'éﬁt(4élb' drofpbenydlshromen-4-

R o R e O T
aclp&.2 nigng 6%11161@1 lilseqpivg settie plesapogdl rRtNUM GOUeBEh (4. Bng,

o 8 0, PASBEOARk PA BES AN, Sl

n edle@&lalfgrmam (B, l’dndEthB siiktherstipediatedom megture for 15 hours.

R e R R G S

EXANRILE 326Tﬁ@&&3>]1ne8msgaer¢3a;&mverea@§hed oiith diiné¢ (39 nDQ) dagd with

of a |ve i redi ent, per 5.0 dose ar.e nmmde as

7 O SR. 0 P h et ARBHEARAT IS HoF st BHO° BOTY® FgS.!

?ﬁ%}; a[:’\h)llgﬁﬁhée Q?milgllnﬁs@ oy u?nlm?rcb{mwgggabw E)m%; +ghgse
crocrysta | Ne ce ose ng

SukeredE9Ars ) tagiye dirednix éf* /- i% 10-f avor and

Colu@fluoBordethyl)phenyl](1,3-oxazol-4-y1) }methoxy)-4-oxochromen-3-

yl]phenoxy }methyl phosphate as a colorless oil.

Step 3 - Preparation of (4-(7-((2-(3-fluoro-5-(trifluoromethyl)phenyl)oxazol-4-

yDmethoxy)-4-0x0-4H-chromen-3-yDphenoxy)methyl dihvdrogen phosphate

[0245] In a 50 mL round bottomed flask ditert-butyl {4-[7-({2-[5-fluoro-3-
(trifluoromethyl)phenyl](1,3-oxazol-4-yl)} methoxy)-4-oxochromen-3-

yl]phenoxy }methyl phosphate (119.1 mg, 0.166 mmol) was treated with trifluoroacetic
acid (37.9 mg, 0.332 mmol, 2.0 equiv) in methylene chloride (2 ml). The mixture was
stirred at room temperaturefor 18 hours, methylene chloride(10 ml) added, and the
suspension thus obtained was filtered through a glass filter. The residue on the filter
was collected to give {4-[7-({2-[5-fluoro-3-(trifluoromethyl)phenyl](1,3-oxazol-4-
yl)} methoxy)-4-oxochromen-3-yl]phenoxy } methyl dihydrogen phosphate .
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Purified water to 5.0 nL [0254] The active ingredient,

sucrose and xanthan gum are bl ended, passed through a
woeoadeesh U. S, sieve, and then m xed w th BCT/US2008/051862

previ ously nade solution of the mcrocrystalline

cel l ul ose and sodi um car boxynet hyl cellul ose in water.

The sodium benzoate, flavor, and color are diluted

with some of the water angxageed mith stirring.

Suf fj Gi.en ter is then adde o produce the required
ol R agtBlnioply e BB AR R B SR B,
may be prepared as follows: |ngredi ent QQaattity y
Activellngieqient 5,0 mg Corn Gl 1.0 EXANVPLE 28
[ 0256] ectabl e preparation is pr e?ﬂ@%@-‘lﬂ%i ng

t he folA®wk ngre@posi tion: | ngredients Anmougd.0 Active
ingredient 2.0 ng/ M Mannitol, USP 50 ng/m &fj@ WO
2009/ 0SABIB PCT/ US2008/ 051862 @ uconi ¢ aci d3OUp q. s.
(pPH 5- Bagne@tBktcqdicstil l ed, sterile) g.s. tos5dh. 0 ni

Ni trogen Gas, NF g.s. EXAVPLE 29 [0257] A topical
pr epar 2t ghovedngpdisisy e Mipsdiad fitlprbintodiar dsglasig capsules.
conposition: Ingredients grans Active ingredient

0.2-10 Span 60 2.0 Tween 60 2.0 Mneral oil 5.0
Petrol atum 0. 10 Methyl paraben 0.15 Propyl paraben

0. 05 EXAMPLE 22
[0247] A tablet formula is prepared using the ingredients below:
Quantity
Ingredient (mg/tablet)
Active Ingredient 25.0
Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0

The components are blended and compressed to form tablets.

EXAMPLE 23
[0248] A dry powder inhaler formulation is prepared containing the following

components:
Ingredient Weight %
Active Ingredient 5
Lactose 95

The active ingredient is mixed with the lactose and the mixture is added to a dry

powder inhaling appliance.
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BHA (butyl ated hydroxy anisole) 0.01 Water g.s. tol QO
[0258] Al of the above ingredients, except water, are
w@orebiopwees and heated to 60) C wth stirring. PCT/US2008/051862

sufficient quantity of water at 60) Cis then added
with vigorous stirring to enulsify the ingredients,
and water then added g.s. 100 g. EXAMPLE 30 Sust ai ned
Rel ease Conposition Wi ghtxRkeierned I n reg dient

% Range % Mbst Preferred Active ingredient
sowg@l 7T@b@t§ sh coaipias By sl petive irgspdiant.gseprenared as fyllows:
1-35 5-15 10.6 Methacrylic acid copol yn%ar]tlty’,%S 5-12.5
10. 0 Sodi um hydroxide 0.1-1.0 0.2-0.6 0.4
Hydr oxyipgredigit met hyl cel | ul ose 0.5-5.0 1{Rgzabdet)

Magnesi 0.5-5.0 1-3 2.0 105 9/ 094028
PCT/ USZ%%?%%?%%% [ 0259] The sust ai ned }r%é?loe se

f or mul &tirdns of this invention are prepadednas

fol | ons\iicy SRRARZ.RRRPH dependent bi ndgg g any
opti ona ents are intimtely

m xed(d’ronhiymydeti()oneThe dry-bl ended m xture is then
granul at ed resence. of a aqueous, sol ut| on of
a strong baga@ 1&2‘158&“0%1“5 ‘?rg‘il‘é’ateqnto the biZAE

powder .Sodfuen cagfoantitiayiatarch dri ed, scr eened45mgxed with
opt i on%\é | ubricants (such as taI C or magnesi um

st ear at'e3E"HWA SEHASr essed into tablets. PFfrred
aqueousraapl utions of strong bases are soj@higons of

al kal i rret al hydroxi des, such as sodi um or potassium
hydr oxi ‘@&l preferably sodi um hydr oxi de, [Pf™Mgat er
(optionally containing up to 25% of water-m scible

sol vents such as | ower al cohols). [0260] The resulting
t al9P2 Theugtivsangertienschtaneh d sallupse iatsnasse tirayghsrlig. AY mesh
ageRt siedcQnd rﬂl%ﬂﬁér&ﬁl@l '"ﬁﬁ’soﬁlﬁ% @f‘ ﬂ@ﬁ%‘fﬂyﬂg’r@}fﬁcﬁl@ $ESixBNith

to i nprove ease of | owi ng. form ng agent

vvl the rqsylrﬂntmw%mb@hph e@éhﬁn Hapsed ﬁlr@lﬁh@dﬁ meah §-hgieve.ohie
% l sﬁ‘lé‘f&lﬂgeddal/@ drfdy of B q@%e& a}ﬂ\@ bR thr%‘d%ﬁ Qgén esh U.S.

ng agents ar e known O t he
| ns:;etvad é" he fpdomosarprxymethyl stethhyagedsiun gemate,catl tadhipgsviously

AR, CEEOIIRLS: L R LB e

Eudixarg, dr¢ cdpmpressed on a tablet machlne to yield tablets each weighing 120 mg.

EXAMPLE 25

[0251] Suppositories, each containing 25 mg of active ingredient are made as follows:

Ingredient Amount
Active Ingredient 25 mg
Saturated fatty acid glycerides to 2,000 mg

[0252] The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended
in the saturated fatty acid glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository mold of nominal 2.0 g

capacity and allowed to cool.
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E - Rohm Pharma), and the like. These filmformng
agents may optionally contain colorants,
wW@b@svywegers, and ot her suppl enmental ingredi ePCEUS2008/051862
[0261] The conpressed tablets preferably have a
hardness sufficient to withstand 8 Kp conpression.
The tablet size will depend primarily upon the anount
of conpound in the tablet. The tablets will include
from300 to 1100 ng of conmpound free base.
Preferably, the tablets will include anmounts of
conmpound free base rangi ngxA{@ig 400- 600 ng, 650-850
mg, and 900- 1100 ny. ‘0‘262]O_In—mrq'er‘ to influence the
di 3B Fusrensiprs each cptaining0 angrdfpetivehingrpdie eercuhrpdutose are
co ]l owder is wet mxed is controlled.
Prlg%(geragg{lg)wghe total powder mx tinme, i.e. the tine
duri ng Ingredibntt he powder is exposed to sddneumt hydr oxi de
solution,. wll ..range from1l to 10 m nut nd
prefer édgqtl)\/’e i (r)er%leﬁ?t 0 5 mnutes. Follow r?g' gn?%nul ation,
t he parXandlaeguare renoved fromthe granwang and
placed dn.a fluid b dryer r.drying at about 60C
P06 VoS08 s Rt B ISt B 1o EXAVPLE 31 WG
and AL DichcASBENS cfl2B3]89%)m t ochondr i alsopahg et
obt ai n from5 g of hanster liver was r ?_Iyspended in
10 mL oP“®& nM sodi um phosphat e buffer (E §.4), kept
on i ce,Sodich e@Rdagat ed for 3-15 seconds 1a0 BOWT power
with a Branson Sonifier cell disruptor. This
suspendi®it W<Col¥ent ri fuged at 105000g f8r-70 nmin in a
Beckmarp kLi8cthtiepeent ri fuge and the supegpahgnt, which
cont ai ned ALDH 2 activity, was used for the ALDH 2
assay. The pellet, which contained mainly
m I : n
TR R oo ARG b PR b e «
7.2y 10hash . halevp end gen mixgdivath aquentielshyedadsrbiptinnes thait

O, ARk Y 4t IBRSAY wardhl i
aciefier iR Chltb bt g G Bl RGP war B FRE Sam
c orenadatd, figv@. ah8 cpokK@t dildte@witlvsorhAd¥the @ater aniladded with stirring.
fo .deh . d i fi c ti ons of daidzin
or TRGEE AT i A BB L e ARPBBRL] AUBES 1) s
determ ned by followi ng the increase in absorbance at
340 nm with a Varian Cary 1 spectrophotoneter at 25

C. 23 MAO activity was assayed in TKK buffer

containing 10 i M 5-HT, 0.EXAMPsSEd7uUmM bi sul f at e,
specLfied concentrations of daidzin ar its structural
an@?%r{i a\%g%llo

& D ARFORING] @ﬁ%ayr@mna@ﬁ ™Mitiated by
t he Ingredient Quantity
Active Ingredient 5.0 mg
Com Oil 1.0 mL
EXAMPLE 28

[0256] An injectable preparation is prepared having the following composition:

Ingredients Amount
Active ingredient 2.0 mg/ml
Mannitol, USP 50 mg/ml
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addi tion of enzyne and was allowed to proceed at 37 C

for 30 mn. The reaction was term nated by
w@emdfoegyation at 4 Cin a Sorvall M crospi n BET/USIH08/051862

speed for 15 min. The reaction product 5-H AL, present

in the supernatant as its stable bisul fate conpl ex,

was |iberated by diluting the supernatant 10-100-fold

| NGREGIMMNERRP, pPH 8.8 and analyzed by HPLC. Singg (pH 5-6)

S5-fhiblalsgudeldtityel y unstable at al kaline pH 5-H 810
wag; |iberated not nore than 4 h before HPLC anal ysi s.

TheiuQ¥&l @4d nFecovery of 5-HI AL and 5-H AA in assay
sanpl és spli ked with standard anal ytes were 0.78 and
0.86, and the intra-assay coefficient of variation of
the anal ytical nethods determ ned with sanples spiked
wth 2 mcronolar of the respective analytes are 11.2%
and 7.5% Effect of dai dZXAMEhE 29t s anal ogues on

. IViti i ) d .as: . 9
LA, IR RIS P SRER R BB, L

ennyrdicast i vities neasured in the absence and rams
presence of. test compound, respectively. [0265]
Relg?tggé?ﬁr% ‘?I\%e data for several compounds of the 0210
I nsq@aAtbon are presented in Table 1 below 107 WD2.0
2009/ 094028 PCT/ US2008/ 051862 TABLE 1 - ALDH 2 Al
N%‘g% | TION COMPOUND | Cso | Cso | Cso hALDH2 hM%%A
h eFIO [ 7-({5-[3-fluoro-5- 17% PT-1. :

( t¥SUOrYSR onet hyl ) phenyl ] (1, 2, 4- oxadi azol - 3- i nhi bi%}%n
y 1 Yiethek Y- 4- oxochronen-3- at 1M 0.15
yI e Paibear boni trile; 7-({3-[5-fl uoro-3- 43% No g%
PTBBA (pytylptefl hydreretsple) phenyl ] ( 1, 2, 4- oxadi azol - 5- 001

i NWRIST ti on i nhi bition inhibition q.s. t0100
yl ) } et hoxy) - 3- (4- hydr oxyphenyl ) chronen-4- at 1Mup to
10002581 AlbM thosheye igrpgien, exeqpt (ateh.-af@conftiingdrapd Beated20 6§’ C

PT-3. (trif t hyl ) ph I A- i l,- 3-
T A SRR R by S A i Sarae
at stithidg 3 cldistty efcaxgtphiany bhpd wate{ det®idoy §.s.2:004- 0. 20M
PT-4. (trifluoronethyl)phenyl] (1, 3-thiazol-5-

EXAMPLE 30
Sustained Release Composition
Weight Preferred
Ingredient Range (%)  Range (%) Most Preferred

Active ingredient 50-95 70-90 75
Microcrystalline cellulose (filler) 1-35 5-15 10.6
Methacrylic acid copolymer 1-35 5-12.5 10.0
Sodium hydroxide 0.1-1.0 0.2-0.6 0.4
Hydroxypropyl methylcellulose 0.5-5.0 1-3 2.0
Magnesium stearate 0.5-5.0 1-3 2.0
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1 met hox chronen-4-one; 3-(4-{[(4- 0.19% PT-5.

nmet hyl phenyl ) sul fonyl ] am no }phenyl)-7-({4- inhibition
WOoreionpd4028 [ 4- (tri fl uoronet hyl ) phenyl ] (1, 3- at REOA/US2008/051862

t hi azol - 5-yl ) } met hoxy) chronen- 4-one; nethyl 3- 3-

6- met hox 3-pyridyl))4- 16% PT-6. {[ ( y( inhibition

oxochromen 7-yl oxy] net hyl } benzoate; at 1M nethyl 3-

3- 104591 ML s @XM AR Ba: @&ﬁﬁlﬁ%ﬁs‘]ﬁf tHi® %3\/? -Ifroz arddredardd as follows:
 nihi b ¥

bi'ti on oxochronen-7-yl oxy}nethyl)benzoate; at 1
7 qopmropuml Fnydypbi-¢rpgudentrvgderagl any optional excipients are intimately

( tﬁl xfeli({df%f lﬂ&%ieg)\/ 'ﬁh@ '&%Wl'eﬂ&e@l naxtrcQ¥ adh 8ARhaRA id AOHRELOSF an

[ (m@w Isglutlcftmfw S)ramﬁ lm? Wh@hyﬂ spfayehingngablgndndeowder. The
(PSR et ASy R P et Qag g« i op meprgom

yI s)t@am@@)hmdypmpe@scd@rhp @quts- Br-efea{]ted ﬁqneous solutions of strong bases are

I r I % P

%/ (;eo 18§Sy %Z ) ony ta)ltlr%é x1de c)é ra]1§/ md n O pohagglul{n hga_rox%e

oxmeﬂerablysndﬂmﬂiydw)chpmtmt@ (opaibndlIM containing up to 25% of

7- 5- h - di | -3- 0.02M No 35%
Pfi"g‘f’ F'H Vﬁlgt et E%’%?&?@E@phgﬁsl ) chr onen- 4-
SO
e S ?e)ts.f?ay(t{ezwﬁfﬁg R G 3RE KA BBy acent, for
( tﬂbrgiﬂdﬁﬂdmmtthylha)s]phgpl)d’bd)s(e%arﬁi—t@Xlﬁlzrelfe dase bfﬂﬂ&{ahb\gl-icr)l%n The film
1t1on cnr.onen one,;

O ot il D B P P BT CARbine Dol R S g and 4%
0. &12M tﬁﬁleﬂ‘l@elgﬁf $31tabﬂ9(fﬁﬁloﬂorrﬂrmg g dnbsRir&1@%1y knoSvn(td the art and include

| gly;fmybl ! Igrt%gyl Iol%p Ihglléglu?ose ca%/ gnrlco élet?lgcerg%‘le cggorl}?nqgg 4-one; up

(dimethylaminoethyl methacrylate/ methyl-butyl methacrylate copolymers - Eudragit®
E - R6hm. Pharma), and the like. These film-forming agents may optionally contain

colorants, plasticizers, and other supplemental ingredients.

[0261] The compressed tablets preferably have a hardness sufficient to withstand 8 Kp
compression. The tablet size will depend primarily upon the amount of compound in
the tablet. The tablets will include from 300 to 1100 mg of compound free base.
Preferably, the tablets will include amounts of compound free base ranging from

400-600 mg, 650-850 mg, and 900-1100 mg.

[0262] In order to influence the dissolution rate, the time during which the compound
containing powder is wet mixed is controlled. Preferably the total powder mix time,
i.e. the time during which the powder is exposed to sodium hydroxide solution, will
range from 1 to 10 minutes and preferably from 2 to 5 minutes. Following granulation,
the particles are removed from the granulator and placed in a fluid bed dryer for drying

at about 60°C.
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WD 2009/ 094028 PCT/ US2008/ 051862 TABLE 1 - ALDH 2 AND
MOA | NHI BI TI ON COMPOUND | Cso 1 Cso | Cso hALDH2 hMAO A

W RADOBI0287- { [ 2- (3, 5-di fl uor ophenyl ) (1, 3- oxazol PAFUS2008041862
No No PT-14.

yl )] met hoxy} - 3- (4- hydr oxyphenyl ) chromen-4- inhibition
inhibition one; up to 10 Mat 10 M

7-{[2- (3, 4-di fl uorophenyl ) £tARtmtegol - 4- 0. 12M PT- 15.
yl)] met hoxy } -3 -(4-hydroxyp eny chronen-4- one;

7-{[ 2- (4- fluorophenyl 2 .047M No No

PT- 16. oxy} - 3- (4 h droxyphenyl)chronen 4-

| nWF@ﬁ]t‘g @ﬁ%h@ﬁfl Ipelish Obt@ﬁ@fY fremd sofihamter preavasygsyypended in
/- {d AL %ﬁl@ﬂﬁ\@%ﬁﬁﬂ@ ds%}(aie b?h'ff%?( 4);1kepQ oR e Mnﬁ-gorillgated for 3-15
yI ] met hoxy } en chronen-4- one.

S(eqoqqu efr%b‘«Wmewyrl Vyitlya {azsq ons”le@@@mmptm Thpmuals:nsmn was
" e%nLl : g%{"ﬁkhg(#%igp M ril(lja ]éjécﬂﬁﬂlz]% ulﬁacehﬁ]ﬁﬁéy ah%l%l{éat

chromen-4-one; up t
1 Givperfiatift owhigh f:¢utmmed AQJQItIﬂu ativity mmmslw Ifc)rpltﬁe‘hyll)ﬂ{(mas&y The

O n[ge%M mlci}k&f -I;n%)dgrtnalgﬁ%lgdchélhd}ﬁlal)rﬁeny ?8(%)&8 \%as(hé 3 tlmes in 38 mL

Br €1 6n b nh F OXYyp ¢hromen-
t OT'HR bivffert (1A 0MVITris, 10 mM KCI, and 10 mM KPi, pH 7.4). The ﬁnal pellet

e 68 i NPT T A 2 S BRGAY Y sl R .

| NRLDHt] axivitnivhddstdyodin ONEL N mPltpH 4.8, dvh@atnink®. M M KCl, 1.2 mM

i.f | uor ophenyl 0xazo PT-2 1.
yl })t%ﬁgt((ﬁggﬁ f%r Ei yﬁ%%é@lcf%%P%ﬁQHs grto da&%gl or its structural
7-drladglid- fluorophenyl)(l 3-oxazol -4- 0.047M No No
PT-22. yl)] nmet hoxy}- 3-(4-hydroxyphenyl ) chronen- 4-

I NfoR &4 tARIRItYy Rhad Ditdrin@idd bY fiellowantthe! hcte@selif) abdoddtandeht BA0 nm

[ 1[th a (/arlgnh(lj'c?r}r/ sII;]eecgoll) Sojfne%er%?[( SZQé 23 MA% a?czsfltMy was assayed in TKK
buffer containing 10 iM 5-HT, 0.4 mM sodium bisulfite, specified concentrations of
daidzin or its structural analogues, and MAO. Enzyme reaction was initiated by the
addition of enzyme and was allowed to proceed at 37 °C for 30 min. The reaction was
terminated by centrifugation at 4 °C in a Sorvall Microspin at top speed for 15 min.
The reaction product 5-HIAL, present in the supernatant as its stable bisulfite complex,
was liberated by diluting the supernatant 10-100-fold in 50 mM NaPPi, pH 8.8 and
analyzed by HPLC. Since 5-HIAL is relatively unstable at alkaline pH, 5-HIAL was
liberated not more than 4 h before HPLC analysis. The overall recovery of 5-HIAL and
5-HIAA in assay samples spiked with standard analytes were 0.78 and 0.86, and the
intra-assay coefficient of variation of the analytical methods determined with samples
spiked with 2 micromolar of the respective analytes are 11.2% and 7.5%. Effect of
daidzin and its analogues on ALDH-2 and MAO activities is expressed as: percent (%)
inhibition ) = (Ao-Ae) x 100/Ao, where Ao and Ae are enzyme activities measured in

the absence and presence of a test compound, respectively.

[0265] Representative data for several compounds of the invention are presented in

Table 1 below.
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PT-23. yl)] et hoxy} - 3-(4-hydroxyphenyl)chronen- 4-

o

3-(4- hydroxyphenyl)-7-[ (5-phenyl (1, 2,4- 0.16M No No

W@PI00249402$hi bi ti on i nhibition

oxadi azol -

PCT/US20

-yl)) net hoxy] chronmen-4-one u to 40 Mu to 40 M
3-{[3- (4- hydr oxyphenyl ) - 4- oxochronmen-7- 0. 004M No No

PT-25. yl oxy] et hyl } benzenecarboni tril e;

i nhi bition

ne.

08/051862

|

nroroiron

( 4- hydr oxypheny FABEE 1 fALDE:2 ANDM@MIHBSHON

uto LU o O 1U W

(Krlfluoronethyl)phenylJnethoxy}chrcneq-4- ne; IC
3 (4 hydroxyphenylXxmﬂ{pmqmnthoxy 3- éﬁﬁg Nﬁﬁ;A hMAO-B
=27 —(trr T ooromethy )y prenyt et ||L)\y; CHT OMeETT 4=
inhlbltloﬁl7h%ﬂ%@Pmén one; up 1QNFap 10M 7-
{ [ 3- ptuor dtrlguor(mle n ]-i-l oxadlazol 3- mhlbmon
(trlfluor@ﬂgﬁﬁycr ﬁ%tyPF thoxy} 3- (4U“M
hydroxypt en)é/%g CTHT OMEeN- 4-0mE, J.UU v‘au 200971094028
HCT/ US2008H 51 8a2- ; iTABkIEZ % - N@W FNHLBITIEN
AOVPELIND |1 W@iﬁ D egl%l % 1 ibition inhibition
0X 4- © me to 10uM | at 10uM

7t ({5- [ 3-[FLhord OTRING® ?3 5 P (o 10uM | at 10
( ririuoronetn |)pneny|J(1 Z, 4 oxaula;pi-d- inhi bi tjon
inh| jgi ﬁmwf 4- hydr oxyphenyl ) chromen; 4-
up 4(115‘ 0{ 2L 4- 1508 3] 0. 10M No

o2 m hoxy)-4-0 och Zoat ,pyl,kt ~ . N
l\ PT-3 T | | ot UIIb‘lIIyI)pIIBIIyIJ\J., 2, 4=oxadarazorf 3-
i hhi bi ti dr- (i4 hihhfobvfpbqﬂﬂw ~({4-methyl-2-[4- 0.20uM
yl ) } fEtho )%‘X 3 N RAAS NSB(‘?&Bﬁ@h@I Ychrqmen-4- {ip to 10M

L 1AL m y)chro
Up—tTOo—TONr—ofic,
7-({5-[2,9(6ﬁ trlfluoronethyl phenyWP 4,2,4- 0.02M No
No P53 |1ty ho’TEPil) Teypylag ghgﬁaﬁ?fﬁiﬂxy) &an if nhi bi tipn
i hhi bi ti Odnethyl 4-(tr1 uorometh )p at 1p
hiazol-5-yl)} methoxy)chromen-4-one;
thyl 3-{[3-(6-methoxy(3-pyridyl))-4 16%

PT6. | Grachromen-sloxy Imethy foensore: inbibition

oxochromen-7-yloxy]methyl}benzoate; at 1M
75%
methyl 3-({3-[4-(hydroxymethyl)phenyl]-4- .

PT-7. xochromen-7-yloxy } methyl)benzoate; inhibition
oxochromen-7-yloxy }methyl)benzoate; at 1M
7-({3-[5-fluoro-3- 57%

PT-8 (trifluoromethyl)phenyl](1,2,4-0xadiazol-5- inhibition

' yl)}methoxy)-3-{4- at luM
[(methylsulfonyl)amino Jphenyl} chromen-4-one;
2-fluoro-5-[7-({5-[5-fluoro-3- 25%

PT-9 (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition

| yDimethoxy)-4-oxochromen-3- at 1 pM
yl]benzenecarbonitrile;
ethyl 2-(3-{4- 60%

PT-10. | [(ethoxycarbonyl)methoxy]phenyl}-4- inhibition
oxochromen-7-yloxy)acetate; at 1luM
7-{[5-(4-fluorophenyl)(1,2,4-0xadiazol-3- 0.02uM No 35%

PT-11. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10uM
3-(4-hydroxyphenyl)-7-({2-[3- 0.003uM No No

PT-12. | (trifluoromethyl)phenyl](1,3-oxazol-4- inhibition inhibition
yl)} methoxy)chromen-4-one; up to 10uM | at 10pM
7-({2-[5-fluoro-3-(trifluoromethyl)phenyl](1,3- | 0.02uM No No

PT-13. | oxazol-4-yl)}methoxy)-3-(4- inhibition inhibition
hydroxyphenyl)chromen-4-one; up to 10uM | at 10pM
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hydr oxyph

enyl ) chr onen- 4- one;

up to 10Mup to 10M

prop- 2-enyl 3-(3-{[ 3- (4- hydr oxyphenyl )-4- 1.15M No No
2, 4- oxadi BZDUS2008/051862

+ H) +.

w@T003A9402% ochr onmen- 7- yl oxy] net hyl }- 1,
i nhibition inhibition
up to 10 Mup to 10 M net hyl

5-yl ) benzoat e;

3- {[3 (4 hydroxyphenyl) 4- 0. 15M No 0. 3M PT- 33

(ESI) mz 497 (M

e,
" AC I IC
-thylethyl3 {[ 3- (4xhymnmuyphenyl) 4'mng%M N hMAO-B
F=—S5—oxochromer- I'yl U)\yjllctllylfumLuaL €, T ortrpmn
i nhi bi ti gri- {46 Egifla@orvng(.poxtel-M 006uM  [No  [No
4 { [ Br-t4- WgHP@RVbﬁ@HVHXJ@eW%@&‘?P%ﬁer -7- 0. 17MPRgONo| inhibition
AF—36—yHESHHrethyHberzee—aei-eh—(BSH—rdz 388 L} L at 10uM
i nhi bi ti qrv-ixA#gifthirehenylld), 3oxatepd-t 0 4QMiupit o | 30M
Al { [ BT %-|hlretry phéryfiyodeodemeotred- 7- 0. 38M No No
AF-37—yHRS ] met-hyl 1 benzam-de—inhiRitioniphibitiop
up to30 M7[1@30ordghendy (Hoxdaxotis-oxyphenyloyxr ({ Be[ 4- 0} BM
No NBT-P -|38]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
(frifluorlepetdyl Y phenyl1(1 2 4- oxadilazol - Pinth LGyt | @AM
i nhi bi ti - gydxheshbexy)-ehrdmen- 4- one;s7m t ¢ 30 M up
tlp 30T-M. |ZHin{ethedyB3-B-thirs(ybieiyhithnarotet hyl ) phenyl ] (1, 2| 4-
O_13M No |Mae-PT-39. oxadiazol -3-yl)}net hoxy)43-(4-
|nh|b|t|0@(hgnkph£%9p7qﬁyﬁroxyphenylb@ﬁﬁgnenNg-one; NP
tio 1eMaug iQuodddMhyl)phenyl](1,3-oxazol-4- inhibition | inhibition
3 (3- {[ 3-|(@iryhdxyakypevetont:) - 4- oxochr gnen- 7- Om@ﬁZNWNomMmM
Ne PT-40.) yloxyl el Hryduzmr;lr gndte@d! 4%Qbae- 1 RDI bi tipg
. S, D= U Y
i phi bt-ﬁg.on)xazzfy)l[l ebom (ﬁle; up to 1 mMoM@l t Dinhibition
I M 3-( Sxyc[réxsphé@})&m;bdﬁroxwhenyl ) - 4- gxochr oneiy 1041 D Mum
No No PT
uoophen 1,3-0xazo 0.06 1M JNp. .. .[No
y OX)‘"} E@t eﬂlicydjél ééii hro eé{ Ll) lcenz“ orc | Gl%i‘oilgs)nt I Dffhibition
ijnhi biti o OM up M up to 10uM | at 10uM
{5 (3- n(}/ g xadl az 062M No| No
D { |
.p é[‘ ) )miv hgdr X%pkg chrorrxpﬁ]eryl %%rom’en 4-
ihhibitig H
7-{[2-(4-fluorophenyl)(1,3-0xazol-4- 0.047uM No No
PT-22. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; and up to 10uM | at 10uM
7-{[2-(4-chlorophenyl)(1,3-oxazol-4- 0.573uM
PT-23. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4-
one.
PT-24, | -(#-hydroxyphenyl)-7-[(5-phenyl(l,2,4- 1M | bibition | inbibition
" | oxadiazol-3-yl))methoxy]chromen-4-one 1p to 40uM | up to 40uM
0.004uM No No
PT-25. 3{§£3jﬁ;ﬁﬁfﬁﬁiﬁfiﬁ;,‘fjifrfﬁr."me“' inhibition | inhibition
YIoxy Y ’ up to 10uM | up to 10uM
3-(4-hydroxyphenyl)-7-{[3- 0.034uM
PT-26. | (trifluoromethyl)phenyl]methoxy }chromen-4-
one;
3-(4-hydroxyphenyl)-7- {[4-methoxy-3- 0.02uM No No
PT-27. | (trifluoromethyl)phenyl]methoxy }chromen-4- inhibition inhibition
one; up to 10uM | up to 10uM
7-{[3-fluoro-5- 0.058uM
PT-28. | (trifluoromethyl)phenyljmethoxy}-3-(4-
hydroxyphenyl)chromen-4-one;

109




one. up to 10Mup to 10M 110 WO 2009/ 094028

PCT/ US2008/ 051862 TABLE 1 - ALDH 2 AND MOA | NHI BI TI ON
wW@BPOMES | Cso | Cso | Cso  hALDH2 hMAO- A hMAO- BPCT/US2008/051862

3- (4- hydr oxyphenyl)-7-[(3-phenyl (1,2,4- 0.47M No No

PT-43. oxadi azol - 5-yl )) met hoxy] chr onen- 4- one;

inhibition inhibition u to30 Mu to30 M

3F{4-hydroxyphenyt =7 — 0. Z/M NO_NO _PT-44.
FI or ophenyl ] (1, ZTQBI&(%&‘JR%’OQA@MPMNHBHIQH i nhi bition

[)}rret hgxy) chromen- 4-one;, up to 30N

to ]
C 0 Cs
3 (4- hydrloxypheny! Jcomosa] 3- 0. 098! m&m PTAEn | s
( IIIIUUI UIIL‘,LIIyI)[JIIUIIyIJIbU)\d.LUI'O' IIIII T U1 Ull
i [nhi bi ti gq-GYP¥ee-hoxy chromsn r43 ong;0-08M o .LD‘O%/Jgat 1%.b.t.
M 72155 (] ‘1“13? ?Pﬁﬁ %%ﬁ% ﬁdg);é [ dyl|)] met ho K? on 1 pighibition
AT- 46. (4- If“ée‘h(”fy T %X 9 i{nhi bi ti pHPt© 30uM fupto 30uM
pyT T dyt et toxy Fphenyt) T Ullb‘ll 4 orfe; —at 1
t hyl 2-{ﬁmfg[4ﬂ At oxy heng;ﬁl "18 Q@8/Mo 32H]Eil<:/%PT 47E%ibmon
?ngFET_?}TE 1) m kﬂpée hromfl)é%lzc't eig;\ﬂ : nupto lgriMonup to 10uM
/-{[b-(4-TI uoro nen |)(1 4 oxadi azof - 3= 0] 14M PT-438.
Y )] -gl. X7g Zol (-tr (ﬁﬁ) @Wlﬂ(bﬁ% )c I)?]O?RM i ]értglpltlon N(})libition
U1l0IVl 1
yll ox _}rret h)pﬂlp Y1%(3o&3a(£@1/d@>®h@alﬁ toxyllildsidei df No No
i lhni -%% Orgxoc ﬁ%}m oxadlazol inhibition inhibition
S AN £ Z"?‘eé...).’.”éZL ...;L..UAy 214704 PF—Hp o LM up o 10uM
I

avi ny )IQII;L QG - i nfjiobFton|No | 03uM
oxﬂ-?ﬁet mg{} bq,aﬁj%m%lﬂ n9l PT 511. inhibition
A-(

y
7 {2 [j \/I chl or nnhan\ll \ n\/r n7n| \/ et hoxy} 3 UWOQOFM

A- hydr oXyemhienyd- @@W@Ymﬁym tme),romen 0.13uM 24uM 2.3uM
* | 7-yloxy]methyl}benzoate,

0.02uM No No
yIoxy Y ’ up to 10uM | up to 10uM
4-{[3-(4-hydroxyphenyl)-4-oxochromen-7- 0.17uM No No
PT-36. | yloxylmethyl}benzoic acid; (ESI) m/z 389 (M + inhibition inhibition
H)". up to 40uM | up to 30uM
0.38uM No No
PT-37. 4{ {E iﬁ'ﬁgdf;’gyf;;rﬁé)f"°X°°hr°men'7' inhibition | inhibition
yloxymethylybe < up to 30uM | up to 30uM
3-(4-hydroxyphenyl)-7-({5-[4- 0.6uM No No
PT-38. | (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition inhibition
yl)} methoxy)chromen-4-one; up to 30uM | up to 30uM
7-({5-[3,5-bis(trifluoromethyl)phenyl](1,2,4- 0.13uM No No
PT-39. | oxadiazol-3-yl)}methoxy)-3-(4- inhibition inhibition
hydroxyphenyl)chromen-4-one; up to 10uM | up to 10uM
3-(3-{[3-(4-hydroxyphenyl)-4-oxochromen-7- 0.022uM No No
PT-40. | yloxy]methyl}-1,2,4-0xadiazol-5- inhibition inhibition
ylhbenzenecarbonitrile; up to 10uM | up to 10uM
3-(3-{[3-(4-hydroxyphenyl)-4-oxochromen-7- 0.01uM No No
PT-41. | yloxy]methyl}-1,2,4-0xadiazol-5-yl)benzoic inhibition inhibition
acid, up to 10uM | up to 10uM
7-{[5-(3-fluorophenyl)(1,2,4-oxadiazol-3- 0.062uM No No
PT-42. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one. up to 10uM | up to 10uM
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3- (4- hydr oxyphenyl)-7-[(6-pyrazolyl (3 -
PT-52. pyridyl))nmet hoxy] chr onen- 4-one;

W0 2002094078 [ ( 2R) - 2- hydr oxy-3- ({[3- 0.016M No 19P6T/P32088051862

0. 01M No
i nhi bition

(trifluoromethyl)phenyl]nmethyl} am no)propoxy
i nhibition inhibition
] - 3- (4- hydr oxyphenyl ) chr onen- 4- one;

1

(4-nydr
rifluor

OXyphenyi j-r7-

oret hyl ) P&y

OUSM NO_P1- 54

A RFRAYD %ﬁﬁﬁ%‘)ﬂr‘ﬂl%xy

up

up to 10 Mat 10 M

ilnhibrtidn Jchromen-4-one; up to 1QM Ic Ic Ic
50 50 50
7 ( ( 2R) - 3-{[( 3 5- @(IMJ]&MNNO ‘14% PT- 3 5hALDH2 _hMAQ-A | hMAO-B
dfooro IIUIIyI)IIb‘LIIyIJaIIIIIU =TT or t T O It or t[on
hlydr ox at J1ONVuM No No
hdr 8 y hggiﬁ Oé’xﬁgﬁg%bl%fp@&m%(g% j\g inhibition | inhibition
THE—HHR—1—(4—i+uorephenyrethyfari-ro—{ o iy to 30uM
SE% 29% |BT4 Bﬁroxyphenyl) 7-({3-[4- 0.27uM No No
0 OpPT‘Iﬁ)‘bX)P b@Phémflmydey@h%nyl ) chrorfen- 4- i nhpibitiey onpinhibition
i [phibit g linHENY)dsmengt-Ran gt 10M up to S0uM | up to 30uM
3 (4- hydr @Wﬁﬂﬁ)&%he)nyﬂ? (1343-0. 02M No 2 0%edir 57 No 7%
i nhi BT-#3. grtriflmivinfoihliptnyllisokeergd pr opoxy) chr onmenintibigere ; | wipbition
tjn_10M at| viiorhoxpeitomami-omn0/ 094028 PET/ US200RMOG 1BED| at 10uM
TABLE 1 -| 7AkdndordiNR ll}(%,rﬂdmeﬁloﬁ'}]}g\l GYPOUND | Cso | Cso
| [Cs o PT-AL| DHZ 6 Qo Aet inhibition
TE{[5-(3- fplym'mr)]@ghfsm}\phehflithr@neﬁ#@)hadl azel @ 0/011M No
2P P 58 motl L Rl i mdy 4 Y AT OxY BIGAXS ) §RE Omen- day,
Lnhi BTk, QRoxdc RGBT RN meINEL3-dtRoke 8- | @ M at  10inbbition | inhibition
3t (4- hydr mecphlaayl )-7-{[ 3- O 67M No |24% PT- 5% to 10uM | at 10uM
i nhi bi tign [5n ﬂuoro L9 nl)(lé!,{g Juar omet Igylhgl\ﬁ)henyl ] et hpxy
H chppmen-AQmey; -4 Ak
phenyl}chromen 4-one;
N
PT-49. 2{ {[3'(4'}t‘gdlmxlyghenyl)'l“"S’X"c%“’mf.m'. 4 pote inhibition
yloxy]methyl}-1,3-0xazole-5-carboxylic acid, up to 101M
methyl 3-({3-[4-((1Z)-1-amino-2-methoxy-2- 47%
PT-50. | azavinyl)phenyl]-4-oxochromen-7- inhibition
yloxy }methyl)benzoate; at luM
PT-51 7-{2-[4-(4-chlorophenyl)pyrazolyl]ethoxy}-3- 0.11uM
| (4-hydroxyphenyl)chromen-4-one;
N
PT-52. 3-(é}glh}lfdroxt};lphenylgrﬂ-[(6-;:‘yra291yl(3- 0.01uM in(})libition
pyridyl))methoxy]chromen-4-one; 1p to 10uM
7-[(2R)-2-hydroxy-3-({[3- 0.016uM No 19%
PT-53. | (trifluoromethyl)phenyl]methyl} amino)propoxy inhibition inhibition
]-3-(4-hydroxyphenyl)chromen-4-one; up to 10uM | at 10uM
3-(4-hydroxyphenyl)-7-[({[3- 0.005uM No
PT-54. | (trifluoromethyl)phenyl]methyl} amino)methoxy inhibition
]chromen-4-one; up to 10uM
7-(2R)-3-{[(3.5- 0.008uM [ No 14%
PT.55 difluorophenyl)methyl Jamino }-2- inhibition inhibition
" | hydroxypropoxy)-3-(4- up to 10uM | at 10uM
hydroxyphenyl)chromen-4-one;
7-(3-{[(1R)-1-(4-fluorophenyl)ethyl]amino}-2- | 0.008uM 36% 29%
PT-56. | oxopropoxy)-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10uM
0.02uM No 27%
pr-s7, | Sldoxypheny)- 76 inhibition | inhibition
phenylpropoxy)chromen-4-one; up to 10uM | at 10uM
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3- (4- hydr oxyphenyl )-7-({5-[3- 0.042M No 13%
(trifluoronethyl)phenyl] (1, 3, 4- ohadi azol
WO pvvlod402on yl )} net hoxy) chr omen- 4- one;

-2

PT- 60.
I nhi bit

i on

a to 10PGA/HS2008051862

M 3-(4- hydroxyphenyl)-7-[(2-phenyl (1, 3-oxazol - 0.096M
No 17% PT-61. 5-yl))nmethoxy]chronen-4-one; inhibition
inhibition up to 10M at 10M
/ 5- 3, 5-DIS(Lrifiuoronet Memn [ SOXaZol - U. UrZwvl
|\Dk }10 l PT-62. \ TABLE 1 - ALDH- 2y Al%IP ){NI!IIBITION
3 yI } met Hoxy) - 3- (4- hydr oxyphenyl )chrom%g 4- 11 nli](I: DIt on, .
[ h|b| tign one; up mmt 1OMMM > JMA&-A hMAOB
A= ||yU| U)\ypllcuyl J-T1-(19 [o U. UJoIf I\IU 790 [P 1= 09,
(I ri 1 uor|GhEtByl pczrgh@w I+wokaddt - 3- |i0RRiudi i dn | 25%
i hhi BI£% o wby}e}hﬁ@ Ry Y ehPenBiaryte;| up to JOMRA pighibition
7512 chi-orophemp 134t higdi-azet—pud Gayihgat 10uM
8% PT-64. 3L gﬁg& }[33 (4- hydr oxyplsany| ) ¢Noomen- 424%
i hhi BF-69- orhnlﬂ ﬂgﬁ) e!ﬂ&'y%%h&ﬂné?lrh fAne; at 1M| irpibitien 1pkibition
at—10M 4-[7-({4- et 30% Ng 25% PYugg10uM | at 10uM
(krifluor @q&hﬂ;@kgpﬁdww{{}{ﬁ 3-t hi azol|-od42uvnhil Bbt i on | 13%
i nhi BT-64. grtriflmwivinloiblipeny1yl,3.4-exedidadRy ) - 4- oxochr pmgibiti@- Rinhibition
1M up to ‘b’(l’)}\ﬂleﬁmﬂ@mneﬂv‘l qﬂﬁ9n79nprar bagnitril ejupto 1OuM | at 10uM
3 {4-[ (et | f onyl %am n01 Tobdfir 48% No 2bPp,
&- 66T-6 et 3h()){)2ydg Ip c‘;r; lrfnen[a? PG gﬁ%’?ﬂ/l )iphenyl ] ( &piBition | inhibition
hi bi ti o t R AT bi i on up to 10uM | at 10uM
;[p' azol - §-yl s)[h@r%g IR AN AONE | Bhads MNP Lo 2D
W no
1erM |3- YildRx oy Bi¥lomdra? -| ({ 4- met yphividor 4} inhibition
2% No 16%16PT' 6 up to 10uM | at 10uM
(frifluora % yLE 1, 3-thi azol| 5, pﬂtlon 0
. P { 0 98 7%
i nhi pf—kj OQtrl ﬁﬁmné E yl]l ;Jl gEt hoxy) qhi'o f nHB8on [ inhibition
1M up to en dzfef- ({5-[5-fl Joro-3- 33% NowmiLA%aoum
i n;”68 (gr I T | uor omst h1¥(|1 ?Tﬁjhte?{f I ( 1, 3 4§(§0)had| dﬁ(())l -2- Q0%
er EAL 3 on iglﬁﬁdr%% )chromelﬁ/l inhibitio _ | inhibitign | inhibition
vl ) UR, 9 LOMAL 16hM at 100w
Y j Denze ecar DOﬂI I r| I e, 4- |_4 OXO0- /- (%\50- [o- U. 1M NO
Ar- 69% bﬁ()t orom % kijfj ﬁtlljuazi) ] | SO)k()c 1&{%&101% I E@igitblint Ip 1 hlbltlon
y }I’TE i X g)@?ﬁ] enecar bg élu{\/ll € uput 1 HR/I ‘QIOuM
\ yl]benzenecarbomtrlle
3- {4-[(methylsulfonyl)amino]phenyl}-7-( {4- 48% No 25%
PT-66. | methyl-2-[4-(trifluoromethyl)phenyl](1,3- inhibition inhibition inhibition
thiazol-5-yl)} methoxy)chromen-4-one; at 1luM up to 10uM | at 10uM
3-(6-methoxy(3-pyridyl))-7-({4-methyl-2-[4- 25% No 16%
PT-67. | (trifluoromethyl)phenyl](1,3-thiazol-5- inhibition inhibition inhibition
yl)}methoxy)chromen-4-one; at 1luM up to 10uM | at 10uM
4-[7-({5-[5-fluoro-3- 33% No 14%
PT-68 (trifluoromethyl)phenyl](1,3,4-0xadiazol-2- inhibition inhibition inhibition
* | yD}methoxy)-4-oxochromen-3- at 1luM up to 10uM | at 10uM
yl]benzenecarbonitrile;
4-[4-0x0-7-({3-[3- 0.18uM No
PT-69. | (trifluoromethyl)phenyl]isoxazol-5- inhibition
yl}methoxy)chromen-3-yl]benzenecarbonitrile; up to 10uM
7-({5-[3-fluoro-5- 20% No 11%
PT-70 (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition inhibition inhibition
“ | yD}methoxy)-3-{4- at 1luM up to 10pM | at 10uM
[(methylsulfonyl)amino]phenyl } chromen-4-one;
7-({5-[3-fluoro-5- 8% No 11%
PT-71 (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition inhibition inhibition
7| yD}methoxy)-3-[4- at 1luM up to 10pM | at 10uM
(methylsulfonyl)phenyl]chromen-4-one;
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7-({5-[3-

(trifluoronethyl)phenyl] (1, 2, 4- ohadi azol
WO pdood40eon i nhi bition
10M at 10M

fluoro-5- 20% No 11% PT-70.

yl )} met hoxy) -

- 3-
3-{4-

[ (et hyl sul f onyl ) am no] phenyl

I nhi bit

i on

at RMM/UB2008/051862

chromen-4-one; 7-({5-[3-fluoro-5- 8% No 11% PT-71.
(trifluoronethyl)phenyl] (1, 2, 4-ohadi azol -3- inhibition
i ortrom o tron Y1) 1 TTOXY) 4- dl I1iviup 10
ﬂ@“ﬂ at 10M (et hYAS F-APH L RENYOR IXREBEHEN- 4- one; 112
2009/ (94028 PCI7US2008/ 051862 T \BLE 1 AL ANDIC
MOA | NHI BI TI ON COVROWNDUNDSO | Cso | (s Lﬂ}éL A A
hfM&S—5 -r_' I“_ [Sfiuwu 5—I#%iNg—1No P 1=
(Erifl uordﬁét{ﬁ 1phény| (1, 2, 4- oxadi|dZel - 3- Nﬂhl bit|®n
i hhi BT{% O fl 3 1]( 2 4 oxadiazol-3- inhibition inhibition inhibition
v etk VYJ) moxy 5. Komen.3 51]h§mZﬂrmd$,,| L IgNL 4 upito M% gt LouM
1p Mat 10- (Mace@l-pl(eﬁylm(ei ylt}n&remyl )-7-({1Bs[ 3-f || or 0- 5- | 10%
1189% Rib6731 W%riporop®thyl)phenyl](1,2,4-oxadiazol-3- inhibition inhibition inhibition
(it tuorlah Al 2 4. {a2lgM 3. | PR M | g houM
I nhi bi ti gqr-gvbinkdrd-5-on  yl ) } met hoxy) qhoosen- 4xNene;  af 22%
1M uprtp | X@NMoatmehQhenit (I BexpBfl2t0r - 5- 0. 0QBNMbiNg 2PBbibition
AT- 74, ( t|pDErtondirEtng Py pReRgrReTs3 [4- oxadi zob @M | at 104M
i [pRi-bi-H-grrhi-bi-t-on
vl ) } et hox7>()5—[3-ﬂ(1@49 kydr oxyphenyl ) chr qm#a- 4- lUpot o 10MNo
at 18, or{@lﬂuo E)P Bylf(].1rbexedidgal-31 496 Nehibilon  [PIRhipGon | inhibition
(rifluor|gfh ﬂﬂw eWqutaiol ylebigeadi|azoM 3- | PR GM | BHOWM
i Ihl bll; II IIIIII UILiUII
vl ) } met haxy-337-(3{hfudwepyr azol - 4-yl )|olspnen| Nat 1M pp%
tp 10Mat] (TOMrorsUiBbeny et PSLERS( { 3] 3- f1 uof ebistion ihibition
063M-N ylj}le%oxyb‘}-oxpahromen yl]benzoate up to 10uM | at 10pM
(kri fl uor|crenfaykyrphaanyt (4, 2, 4- oxadi|azaadnb- |i nhi bit| on
i [hhi BT-E1. or(trlﬂy)lromeétlmhm%nﬂ%ﬂl@wbi}hr oner}- 3- yl ] bénzoate; | up
t lb—10M_at! yDimgthoxy)chram: Bixyphenyl }-4-({2-T44 Q0 122N\
AT- 7% 4 tjri tsmb@pna{yhylo)q@dn@@yj (]4( 1, 3- tohsgxol {5-
" | hydroxyphenyl)chromen-4-one;
7-({5-[3-fluoro-5- 0.048uM No 18%
PT-79 (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition inhibition
“77 | yDiethoxy)-3-(4-hydroxyphenyl)chromen-4- up to 10uM | at 10uM
one;
7-{[5-(2-chlorophenyl)(1,3,4-oxadiazol-2- 0.004uM No No
PT-80. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10uM
7-{[5-(4-fluorophenyl)(1,3,4-oxadiazol-2- 0.0004uM | No 12%
PT-81. | yD)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10uM
0.005uM No 15%
PT-82. 3'(4('1h¥dr°t’}‘lyphengrl)'7'(4'4 . inhibition | inhibition
pyridylmethoxy)chromen-4-one; up to 10uM | at 10pM
3-{4-[(methylsulfonyl)amino]phenyl}-7-({2-[4- | 0.025uM
PT-83. | (trifluoromethyl)phenyl](1,3-thiazol-5-
yl)}methoxy)chromen-4-one;
2-[3-(4-hydroxyphenyl)-4-oxochromen-7- 0.015uM No 20%
PT-84. | yloxy]-N-[2-(trifluoromethyl)phenyl]- inhibition inhibition
acetamide; up to 10uM | at 10uM
0.07uM No No
PT-85. 3t'(.‘t‘l'hydr°"¥l’hlenﬁl)'7i {2&1‘”‘0'2'}[12' 4one: inhibition | inhibition
(trifluoromethyl)phenyl]ethoxy } chromen-4-one; up to 10uM | at 10pM
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1 met hox chronen-4-one; PT-78. 7-[2-(3
-fl uorophenyl ) - 2- oxoet hoxy] -3-(4- 0.139M h drox hen 1
W@ R00oset028t- one; 7-({5-[3-fluoro-5- 0.048M No 1B%/US2008/051862

PT-79. (trifluoronethyl)phenyl] (1, 2,4-oxadi azol - 3-
i nhibition inhibition
yl ) } et hoxy) - 3- (4- hydr oxyphenyl ) chronen-4- up to 10M at
1pWV—one, 7-{[o-(Z- chorophne 2y 1\11 J-0xadl azot - 2-
ol 004M No No PT- 88BLE1-ALDH-ZAND MOA 'INHIBITION
yf ) | met hgxy} - 3- (4- hydr oxyphenyl )chrcrreqc4 [ nh|I It1pn Ic
1 . 50 50 50
[ ntnr .lC_)I tll gn one, um:(mp)dlmDM at 10. M hALDHZ A. | hMAO-B
7-1Lo-\l+-||uw upllcuyl)\J. S, - oXaur a =Z- U] OUUZvI IND
1P% PT- 8 |B- (Hyln)iéiZﬁétytidx SuO(Ofll hydr ox yﬁﬁ"hen | Ychr onment 4-
i phi BT46: qrrifyEs B ﬁi 1PesvIl %OX%OIPO 14 Mhézt“métom
ri t 4- one; i nhi b| 10i0¢N% i nhNb)i tion|21%
5 t 1289 leﬁz%yr%gﬁ?ﬁffone inhibition | inhibition | inhibition
3 i iy pyl )| pLiaMo 1 gup ig 1QydE L 10uM
or O |4)0Q001§r91¥6|3n]7( 1,3 tolmn@zxpl ] 5.2u1\y| ) }35% .
)ﬁ'& inhibition
[3-( xvn pnvl \ 4- oxochronen-{7- 0. 015M No 20Qpat 10uM
HT- 84. yI L N[ 2- (tr f | ugr onet hyl )| phenwl | { 34% 32%
i Fhi bi-td. qrf i ﬂﬁi"ﬁi@?ﬁym CErdfi de; “uf to 10 MoabiidO Mahibition
3t (4- hydr|oXyPRERYPY =7y 22 6% 0- 2- [ 2- Q. 07M No | Moo FTaBbat 10uM
( rifluorqaptdyla. fﬂBSﬂ%ﬁyl)QﬂJﬂ%@%&hr Om%%oe‘hMom No 12%
i nhi bt bd. Only(hré%llbhbdy MaQRochrbenl70 10M at [10M 118 inMXion | inhibition
2009/ 09403BxRcdiirki2008/ 051862 TABLE 1 - ALDhbtal(A[\D at 10uM
MOA | NHI BI TI ON COMPOUND | Cso | Cso I( g 2 hI\/AO-ﬁ%
hMAOL By 3-X(dhidromdbazpl)-2-6- yl ) - 7- ({ 5- [ g PUOT 0 hib8G0 | inhibition
Hr-86. (t i ipsh oSty renyl | (1, 2,[4- oxadi §z0b16mM | at 10um
Hphi brtt orE-ﬂuoro-S-[7-({5-[5-ﬂu0r0-3- 24%
PT-92 (trifluoromethyl)phenyl](1,2,4-0xadiazol-3- inhibition
72| yD¥methoxy)-4-oxochromen-3- at 1uM
yl]benzenecarbonitrile;
PT-93 7-(2-pyridylmethoxy)-3-[4-(2- 0.017uM
" | pyridylmethoxy)phenyl]chromen-4-one;
PT-94. 3'(‘.‘;1h¥dmxyhphenylﬁ'7'{[S'ﬁﬁﬂu‘.’r"methyl)e' bomM Ii\rIl(})libition Ii\rIl(})libition
pyridyl)Jmethoxy} chromen-4-one; up to 10uM | at 10uM
PT-95. 7-{[5-(4-chlorophenyl)isoxazol-3-yllmethoxy}- 151’171’(1)f])ﬁ)l tion
3-(4-hydroxyphenyl)chromen-4-one;
at 1luM
7-{[5-(3,4-dichlorophenyl)isoxazol-3- 47%
PT-96. | yllmethoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition
one; at luM
. 57%
PT-97. 7-{[5-(4-chlorophenyl)isoxazol-3-yllmethoxy}- inhibition
3-(4-hydroxyphenyl)chromen-4-one;
at 1luM
7-[(2R)-2-hydroxy-3-({[3- 0.016uM No 19%
PT-98. | (trifluoromethyl)phenyljmethyl} amino)propoxy inhibition inhibition
]-3-(4-hydroxyphenyl)chromen-4-one; up to 10uM | at 10uM
3-(4-hydroxyphenyl)-7-[2-({[3- 0.005uM No
PT-99. | (trifluoromethyl)phenyl]methyl}amino)ethoxy]c inhibition
hromen-4-one; up to 10uM
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yl )} met hoxy) chronmen-4-one; at 1 M
3- (4- hydroxyphenyl)-7-(2- 0.040% No 21% PT 87.
WQEb@apdeeshoxy) chr omen-4-one; inhibition inhibiP¢DOS2008/051862
inhibition at 1Mup to 10Mat 10M
2-[ 3- (4- hydroxyphenyl ) - 4- oxochronen-7- 0.023M 6. 2M 35%
PT 88. yloxy]ethanenitrile; inhibition at 10 M
TF _‘__‘_ﬁﬁ_’—;_‘_—_‘_"""‘_‘T" 32%
AT- 89. hydr oxypheRMBYichr S REREANHHEA INRIHON; on
ijphibitidn up to 10Mat 10M Ic
N [ (1R - 1- (4-f | uor @pheginpet hyl ] - 2- [ 3@3)112 Oh%]ij@_klo s
1£/U I"I'U B II UI U)\ypllcllyl) ‘-l- U)\Ublll Ulieir=r7-= M or 1T Ul
i [nhi biti oﬂ((ziﬂ bAPPacet am de; up to 10NP&M 1 D NP 14%
3l ( 4 'P"h-}/(ﬁivr ) Pl(él eth-flja(n?no} é— 007M No |11% PT- 9 Thlbltlon inhibition
i jphi bi ti g ol '.' i oo Ry dyl met hoxy) chr one iR 9 Yk} o 10uM
u 0-5- l-({ﬁflUUlUJ 44‘70
HT- 92. (lt rmefhvudiwfdm ;1} eyl ] (1, 2, [400xddi ol -3- | 2%
H X0 -/ \ 1 101’1 mnioition
I'anAtﬁq’\ bcgplzi r?é’ﬂﬂ’i}‘}%‘? ni 233 ]ﬁr omgn- 3- at up to 10uM | at 10uM
y JUCIILCI Cbal UUIIILIIIC, 1= J90.
7 (2-pyrijdy {Iﬁ@ﬁmg&y@mfnyh.éxo@@omeQ;y L7M0.016uM I No
pyri Bff)ll%tyi&m@tmenydx AB1 QR A 2 @Ne; inhibition
3-4—hydrlexyphemp——H 5t uoramethyy {20 by
No No PT-|9¥(1s)-nhvthibbpheyhdtiyhi2ipd-4i on  |pyodudly | ) pevet hoxy3o%
clhr ofet34-hgdrexyphapDtox@hrol®Vt  7- 5- 4- chl or o | inhibition | inhibition
henyd) i sgwipzdicetanide] npt hoxy} 5704 PT|o5 ([ ( upyo 10uM | at 10uM
ijnhi bitian. {[53(4(ﬂ4m®yéﬁplgxypls}@(ﬁaébl)3chr ormentgmongNoat 1M No
7 { [ BF-(B, |49 Blictbdyps-ophémybiendoxarol- 3- 47% PTi@i6ition | inhibition
ylL] et hoxXype 3- (4- hydr oxyphenyl ) chr orfen- 4- i phi bil@uMopat 10uM
7-{[5-(4-fluorophenyl)(1,2,4-0xadiazol-3- 0.14uM
PT-105. | y)]methoxy}-3-{4-[(methylsulfonyl)-
aminoJphenyl}chromen-4-one;
PT-106 7-{3-[4-(4-chlorophenyl)pyrazolyl]propoxy}-3- | 0.11uM
~77" | (4-hydroxyphenyl)chromen-4-one;
0.02uM No 27%
PT-107. 3if4'h1ydroxypheiyl)'7'(3é; . inhibition | inhibition
phenylpropoxy)chromen-4-one; up to 10uM | at 10uM
N
PT-108. 3'(4éh¥droxty}lphenylgr'7'[(6'%““‘?”1(3' PO in(})libition
pyridyl))methoxy]chromen-4-one; 1p to 10uM
0.014pM | 26% 26%
PT-109. Zl'(fde)'zilhydrl"Xg '3'phejylpr°,p°xy>'3'(4' inhibition | inhibition
ydroxyphenyl)chromen-4-one; up to 10uM | at 10uM
. 0.007uM No No
PT-110. 3;((:C{ihayzdr1°;yﬁ?)em“yg7j(]5 Opyrdyl)(l 3.4- inhibition | inhibition
© -2y Jrhethoxy Jehirothen-=-one, up to 10uM | at 10pM
3-[(2-hydroxy-3- {4- 0.003uM | No 30%
PT-111. | [(methylsulfonyl)amino]phenyl}-4- inhibition inhibition
oxochromen-7-yloxy)methyl]-benzoic acid, up to 10uM | at 10uM
7-{[5-(4-fluorophenyl)(1,3,4-oxadiazol-2- 0.005uM No No
PT-112. | yD)]ethoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10pM
. 0.017uM | No 30%
PT-113. 3'(:c{hydrl";yﬁhertlgl)'7'[f'(3'pyjdyl)(.l’3’4' inhibition | inhibition
oxadiazol-2-yl))ethoxy]chromen-4-one; up to 10uM | at 10pM
. . N N
PT-114. 3'(:C{PYdr10;<yrihenyi})l-7-[(3il(s-pynd4yl)(1,;,4- OOIM | bibition | inbibition
oxadiazol-5-yl))methoxy]chromen-4-one; up to 10uM | at 10uM
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one; at 1M PT-97.
7-{[5-(4-chl orophenyl )i soxazol
WO pdvpo402n

- 3-yl ] met hoxy} -
3- (4- hydr oxyphenyl ) chr onen- 4- one; PEE/US20N8/051862

S57%

7-[(2R) - 2- hydroxy-3-({[3- 0.016M No 19% PT- 98.
(trifluoromethyl)phenyl]nmethyl} am no)propoxy
|nh|b|t|on |nh|b|t|on

]
3
( r|f|uororrethyl)phenyljrrethyl}am nc)etg) C 1c IC
1 1 1 1 50 50 50
LI’]DIAFJIAE‘I an hrorrenan\mmf,NDup to 1OM \.hM\AO,-A. hMAO-B
V4 WAVASJERVAS I ] LO l"bll UQLUUOI UJJ.OUL II'\DL [ J. = I'\LIJI_I' Z RN
M ?'-I(Ff g](SZZCS?(baI@g%rO I (,§(93SHMALDg%b}t] MAC: lﬂ%‘b't'
h B (@( I\b 140/ PT_ |. ! 1110on mmnioition
d gg‘;ﬁ&zﬁggﬁg‘} BE-re——2—i-AHi-bi i on L IHALWM | g ouv
h t t JOMIsuM | No 33%
h Q);}J o ! &g%h"él(g“b]gﬁ 3 Pyt dg’i(M ¥ | inhibition | inhibition
[3-(4- hyg; gxyyphenyl 0. A05M No_B4ms 10uM | at 10uM
HT-101. qgx r one }- 1039xZONe- 4- No
i hhi Br-Lirdn %@%“)ﬁ’g@imﬁg% SR %/rf‘ e; |up to 1QMuiition] OMnbibition
2E{[3- (4- roxyphenylj-4 mm(‘hr onen-7- 0 01 &anb AyM | at 10pM
AT-102. yl@xy amBhbyhknh3xaz0l - 4-{eashaxyl ke aci df o
I nhi bT-t 189 loxKmétey1 ;LB -d¥hzol-4-y1))-N- inhibition | inhibition
N[ (1S) - I-nfethylfdromamidohenyl ) et hyl ] - 2- [[3- (4- 0) GO8M1B6P6t 10uM
28% PT-103. hydroxyphenyl ) - 4- oxochr angps, K,I- | R bi tipg
i bt (bt et o 10 M ‘a o inhibition
~/=qt h
7k { [ 5- (4-|PloaBrepi rfiﬂl)oi-‘/f f%ne& 8%adi ado 0/ G516 M| Nooum
HT-104. yl, hox 4 OX azolgxyphe r&%%&fj onmen- 4-
I nhi pf_qioogl)%[ |{4pgvgm Rnih. 1QM oM
T {[5-(4- plqéﬂ&ll}(ﬁﬁ -oxadi aZo | 14M
7-{[5-(3-aminophenyl)(1,3,4-0xadiazol-2- 0.011uM No No
PT-121. | yl)]methoxy}-3-(4-hydroxyphenyl)chromen-4- inhibition inhibition
one; up to 10uM | at 10pM
ethyl 1-{2-[3-(4-hydroxyphenyl)-4- 0.012uM No No
PT-122. | oxochromen-7-yloxy]Jethyl}pyrazole-4- inhibition inhibition
carboxylate; up to 10uM | at 10uM
. . 0.011uM No
P, | [ e o)
’ up to 10uM
3-(4-hydroxyphenyl)-7-(2-{4-[3- 0.018uM No 21%
PT-124.| (trifluoromethyl)phenyl]piperazinyl}ethoxy)chr inhibition inhibition
omen-4-one, up to 10uM | at 10uM
EXAMPLE 32
Reduction of Alcohol Dependency
Animals

[0266] The strains of alcohol-preferring rats are housed individually in stainless-steel

wire mesh cages (26 * 34 "20 cm) under constant temperature of 21 & 1°C and reversed

12 hour light—12 hour dark cycle (10:00-22:00 dark). These rats consume significantly

more alcohol than their respective control strains: the selectively-bred alcohol non-

preferring (NP), the low alcohol-drinking (LAD) rat, and the Wistar rat. The FH and P
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PT-105. yl)]nethoxy}-3-{4-[(nmethyl sulfonyl)- am no hen
1 chronen-4-one; PT-106
W@ 240309428 4- chl or ophenyl ) pyrazol yl ] propoxy} - 3- POT/LS2008/051862
(4- hydr oxyphenyl ) chr onen- 4- one;
- (4- hydr oxyphenyl)-7-(3 - 0.02M No 27% PT-107.
i nhibition inhibition phenyl propoxy)chronen-4-one; up
t Orali QM @dleril Odrod thAWIYA FAXWRRE M fboJ% ey pydi@zol yl (3-
0. 010M No PT-108. pyridyl))net hoxy]chronen-4-one;
i nkgtBLeyseyHlamgtex 309 @ormula Agway, Syracuse USA) were pr0V1ded ad lib.
7- ((2R) - 2- hydr oxy- 3- phenyl propoxy) - 3- (4- 0. 014M 26%
26% PT- 109. hydr oxyphenyl ) chromen-4-one; inhibition
inhibition up to 10Mat 10M
3- 4 € -7-[(5-(3- pyrldyl)(l 3,4- 0.007M No
. Inhibition inhibiti
ox@aﬁdf@ 10\21n§|ﬂ)6)%9é%1ﬁ6>@w1&4r<mm Yna?38: Rz vagl apdiffrady, 1994;

1084 Badi c2alhy 659, )%Ycoﬁoﬁlﬂ'efegtn%%?t%&kén%g Yodaydccdsko water in a
[ (et hy Isulfonyl%?n1no -4-" inhibition

i nRickiex fubhfollgwerk %ﬁee/ﬁo 9‘1 mgﬁy Fﬁa‘t fojution9é K¥ei(¢'V sathagol given

Upa ttﬁ)e &Qy %\Au?cte ot Quif Th reafter the rats wi gre glven a ch01ce between alcohol and
I azol -2- 0.005M No No

uor henﬁ 4- oxa
pwmsnzfor e )rqn@tnﬁgwt}t @st(ndy. Ay@mm@anlwmnfrm access 1o
X t 10M
n}%hﬁ) 'v&a ?nandg opéltu;l 93”T§@§? ?%?ceﬁaggélggﬂ( i, 3 4- 0.017M No

O@bPT 113. |nh|b|t|on i nhibition
oxadi azol - 2-yl )) et hoxy] chronen-4-one; up to at 10M

S'Eﬁ%§ﬁ§§§5¥§§§§y') 7-1(3-(3-pyridyl)(1,2,4- 0.032M No

No - i azol - 5-yl)) met hoxy] chr onen- 4- one;

i nﬁ)b@é]tz’ifﬁﬁ] eétﬂmsﬂhéﬂt 8Ra bt BaSI]—,'IQIM Bt aléo%M an:!:ljwr’ater intakes, animals
are maintained on a continuous access to alcohol and water via a two-bottle choice
paradigm for about 2 months. Then, rats receive a single i.p. injection of the saline
vehicle, or a test compound at 09:30 am. Alcohol and water intakes are measured at 6

and 24 hours after the injection. Food intake is measured 24 hours after the injection.

Chronic Systemic Administration

[0269] A chronic experiment is conducted with adult male P rats. After establishment
of stable baselines for alcohol and water intakes, and following a cross-over design, the
test drug or vehicle is given i.p. once a day for 10 consecutive days. Alcohol and water
intakes are measured at 6 and 24 hours after the treatment, whereas food intake is
measured 24 hours after the treatment. Each rat receives both treatments, and a

washout period of 3 days is imposed between treatments.

Statistical analysis

[0270] The results are expressed as means =+ standard error of means (SEM). Alcohol

intake (g/kg) is calculated by multiplying the volume of alcohol consumed by 10% and
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WD 2009/ 094028 PCT/ US2008/ 051862 TABLE 1 - ALDH 2 AND

MOA | NHI BI TI ON COVPOUND 1 Cso 1 Cso | Cso hALDH2 hMAO A
WO RADOBI028- (4- hydr oxyphenyl ) - 7- ({3-[3- 0. 038M INIT/NB2008/051862

PT-115. (trifluoronethyl)phenyl] (1,2, 4-oxadi azol - 5-

inhibition inhibition vyl)}nmethoxy)chronen-4-one; up

to 10 Mat 10 M 0. 015M 33%

3- 4. ARy sthaey B ahinfa b6B WY kYA Lol BrefredcB expressed as a

PT-116. inhibition inhibition

oxiRedicaRes iocalquiaediay §depehr onen- 4- one; up to 10M at 10M

ﬁlo((4 hydroxypheny )-7-[(5-(4-pyridyl)(1,2,4- 0.098M No

volpme pf glcohol erispmedin mlﬁﬁtpbﬁhp%/ gytpke in ml) x 100 (Rezvani et al., 1990;

OX@&'\/% Qhda @ra)ﬂgf) ])9@&1}' gf%ltfcgf AERGs QQ@eenL{ﬁfférQnt ou%Q Me

(2-{[3-(4-hydioxyp ) - 4- oxochr onen- 7- No

Pﬁeiexsunegi NERY ?Iwbtsrmf }/mange wlaved byN Wl)lanﬂiﬂﬁuls n?rﬂtm‘tqdu taest.

i nhi bition nethyl carboxam de; up to 10M at 10M

4-{[ 3- (4- hydr oxyphenyl ) - 4- oxochr omen-7- 0. 068M No No

PT-119. inhibition inhibition yloxy]nethyl }

- 7-met hoxychronen- 2-one; up to 10M at 10M

7-{[5-(4-fluorophenyl) (1, 3, 4- oxadi azol -2- 0. 276M

PT-120. yl)] et hoxy}- -{4-QS&ME§EI§UI f onyl ) ani no] -

phenyl chronen-4-one;

7-{[ 5- ( 3- ani nop&y 4 CRENGS CEPEI 1M No No

PT-121. yl)] met hoxy} - 3- (4 h drox phenyl)chrorren 4-

i nwgﬁ]tlptéqyepqm cesaiicsp 35S agEk IUI)pWQSdng_Cb]M agopgraself administration

et vl rbindidteh it %dQMﬁi h@@( YIH g Mlloélelélrats Qd&%Mol\&cMe Rpealidy

oxochronen- 7-yl oxy] et hyl }pyrazol e-4- i nhibition

i nidTPe5Pd # Iomer te abthinyep linrasenoypdese (iypofigoggine; GWiwn cocaine was

removed, rats stopped pressing the lever. However, rats resumed lever pressing for

cocaine (reinstatement) if subjected to a small intraperitoneal (ip) dose (10mg/kg) of
cocaine that normally has no effect in naive animals. This is a valid animal model of
relapse in cocaine addicted humans, and tests the ability of compounds of Formula I to

block cocaine craving and relapse.

[0272] Male Sprague-Dawley rats with jugular vein catheterization were used. Rats
were presented with a choice of two levers in the test/training chamber. Depression of
the active lever resulted in delivery of a cocaine reinforcer, while depression of the
inactive lever did not result in reinforcement. During the initial 15 hour fixed ratio
(FR) 1 training session (FR1 stands for one lever press equals one reinforcement
delivery), a food pellet was taped to the active lever to facilitate lever pressing, and
cach active lever press resulted in the delivery of a single 45 mg food pellet (Noyes,
Lancaster, NH). The following day the reinforcer was switched to FR1 lever pressing
for cocaine (0.35 mg/kg/inj, delivered in 0.27 sec). Cocaine reinforcement was
delivered on a modified FR1 schedule such that each drug infusion was accompanied
by illumination of a stimulus over the active lever and a 20 second timeout during
which active lever presses were counted but did not result in reinforcer delivery. After

20 seconds the stimulus light turned off and the first lever press again resulted in drug
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7-{2-[4-(3-chl orophenyl ) pi perazi nyl ] et hoxy}-3- 0.011M
No PT-123. (4-hydroxyphenyl)chronen-4-one; inhibition
W@R0OIDeM 3- (4- hydr oxyphenyl ) -7-(2-{4-[3- 0.PUBNBN08/051862

21% PT- 124.

(trifluoromethyl)phenyl ] pi perazinyl } et hoxy) chr

inhibition inhibition onen-4-one; up to 10M at 10M
é@ Bep @@@Bﬁqf&mnmw&iecmm n@ﬁ%rh%e%e R TEDSly

[ 0266] The strains of al cohol - referrlng %s are

hoitrdeie paseiPis fauesrch gropp lagied 2 hpws.sor gpidle subjgpticarnge 3¢ drug

c algﬁﬁlo(lg Qhichd¢br cAfle HR). 'Hfé@%] e&@féﬁﬁ%@& i (ﬁ'ﬂ??ﬁrlia&drmﬁst?afnon
1C and reversed 12 hour ght-12 hour dark cycle

( malmog mRdountd aedkysitionteeitesion avlas H@b(ﬁw@@ p$¢sg¢$|0ﬂluth€aq¢tweylever

RS e S St i S a TRl

| ow al cohol - dr| nki ng (LAD) rat, and the Wstar rat.
The FH and P 116 WD 2009/ 094028 PCT/ US2008/ 051862

raﬁﬁm\gg neaq ARV e[lpmthe Wstar rat. Water and food
gway se/ Hanst er 3000 formula, Agway,
SWOQ H5R Mﬁ% MRS lﬁgtayﬂlgﬁ@x&ﬁnleh@ rat E“%}@#agﬁl (s I
Base |ne 026 (i Tovm ng the st andar 1?1
et staplle respo08Bg (\Relzlmhm nophigh@tlzadyl 57119 34 onscRerg awmoei) on the
al ¢ Lng.. ; ' !
R T A
of bdgaIEBJChtdtaekcsertpoesws 0 Ilcutgblornsmd in0ddiyary vy thetrdiafiomker. When

%VGIQJ,\%B %zpotnt(lmg acroXs pe% rcgrf“s co tive Ieﬁln%jﬁlon-rher0(:“n€§ncﬁ%leto ’ISJOhO%
ra n a cholce ween a er

f oesptohéing dmmgndﬁntemafncé kebj Sd:tﬂJ\dMe teletl f(&)fﬁlﬁftﬂtﬂiﬁbﬁts In cocaine-
i nvol ve 24 e ac ess to

B eR e s ST Rat SS peBeg R gt Sl Mistions
prakaiaol10[miZe8lp) Mrh&liatel$ batotd thhiRRtatcafentsesdi@blie order to
basel i ne for al cohol l?\md vva(f(g i nt akes, ani mal

malFEAE ARHSHSAL DY Veh Y thiTeiare deeieaeaningyl Bagg Rorcay 8"%&{1%1?

Vi geridd a0 mdedd 324 gRIaG6r thepﬁlrsﬁthmafl@\ﬁlecﬁﬂaphﬁdlt?onmmh&
Then, rats receive a single i.p. injection of th

s alUDife!s corapArispRs,: Fépergnqné%ltse%hiﬁwweéﬂeorb@@eg a0 testing method
Al @ofadh aangaw&@ rainRd AKER aaﬁlﬁné@@w efqte@taelﬁwoaws t%@n

hours after the injection. Food intake is neasured
hotitiggufhed ﬁnct then fegjs@tonieahvas roted rpn ¢lif&yent disc
Adm ni stration

Results

Effect of 3-[(3-{4-[(methylsulfonyamino]phenyl}-4-oxochromen-7-yloxy)methyl]-

benzoic acid (Compound A) on cocaine induced relapse

[0274] Ip injections of the ALDH-2 inhibitor 3-[(3-{4-
[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-yloxy)methyl]benzoic acid dose
dependently blocked relapse for cocaine. Animals were trained to self administer
cocaine (0.35 mg/kg/inj) until they reached stable responding. They were then trained
in the same chambers but cocaine was no longer available. Once they dropped their
lever presses responding to a minimal level (extinction), they were then given a priming
dose of cocaine (10 mg/kg) and consequently their responding lever presses

significantly increased (relapse). Those same animals receiving 3-[(3-{4-
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[0269] A chronic experinent is conducted with adult

male P rats. After establishnent of stable baselines
wo an0vavehol and water intakes, and fol |l owi ng BCT/US2008/051862

cross-over design, the test drug or vehicle is given

I.p. once a day for 10 consecutive days. Al cohol and

wat er intakes are neasured at 6 and 24 hours after

t hﬁm&%ﬂ@ﬁlf@@ﬁ)amﬂi@ﬁﬁ&@ﬁ} 4 efa&hfdateabeytb@)ﬁ@ﬁﬂ%eegol@émd (7.5 and

hours after the treatnment. Each rat receives

t r Kangrarngior fhe primigdmediion géeqcaige did mot gheysan;i 1@“?% Bstbeir

befow sl eAPIRMES digTobklpld cal anal ysis [0270] The

results are expressed as neans standard error of

nmeans (SEM . Alcohol intake (g/kg) is calculated by

117 Wb 009/ 00403 ey (65 BERRS LM SPE WL ot hanol

densi [t Bxtihativinred bo@yEMQﬂ@hk>i@mh@A(ABcoholCpme#eﬂence

ssed a per cent age | cul ted as | | ows:
Bl noreoneniae | ReRRITorE °7) Beaermdi
in mp x 10§) (Rez:uasei(t(ah%a%) fcoﬂ;ﬁﬁ@prlmﬁgzva&icai&iﬁgrlmmg
, 1994). Statistica iffe ces, het n
rent groups|are deternj (S‘Pé mf];bé?gk@tdose
nce foll owed by hbmnan-KeuIs protected t-test.
LE 33 Reducti on of Cocaj ne Dependencly and_Rel apse
| ntr&venolis cotdPne (.35 g/inj) wasNi€ed in
an opgerant self adm nistratipn and rei Nstat enent
nmodel| in rats. Im this node], rats addicted to cocaing
repeat 6dl 0.3 essed. 74 1t B | 849btdiR an |i M-8huéhdls
dose |(iv) of cocaine. Wen clocai ne was rjenoved, rats
stopped pressing(the | ever. However, rats resuned
Iever pressing for cocaine (reinstatenment) if

C10ngeR Gt R e RATRRGHERTY nas ho of fect in

narkvﬁglaﬂcmiyelffeﬁmt FomSVahickapk d.oani mal nodel of

rel apse in cocai ne addi cted humans, and tests the
ability of compounds of Fornula Ito block cocaine

CI @Y73) arhe mélidweh@soul @2 2hrnvd BwSpkiag1ay Bal aid kidtikr
with jugul ar vein catheterization were used. Rats

weeB!l PEEPtaledni t h a choice of two levers in the

t e[%ﬁ#d] fﬁd{ﬁl ﬁ%u%%@ﬁuor@ﬁ&ﬁﬁﬁﬁb@“](?ﬁ 4- o‘%cl&tﬁaz%ﬁg Jymmkt%;%f) -3-
resulted in delivery of a cocaine reinforcer,
dedriedempphenyahFrmentianst pide | ever did not result in

rej rcar | i
PSR L B 0T Bl
prdgxnzpatic one relnforcenent delivery), a food

lpe@hﬁ‘é ] SifAiar rt?s%ﬁéjalje gbttaﬂl@d ACEARE obrEY &mpofnds@¢ Eb ik £

pressi

EXAMPLE 34

Reduction of Nicotine Dependency

Biological material:

[0279] Wistar-derived male rats (250-300 g) were housed in groups of two and

maintained in a temperature-controlled environment on a 12 hour:12 hour light cycle
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each active lever press resulted in the delivery of a
single 45 ng food pellet (Noyes, Lancaster, NH). The

wo a0bonoeg) day the reinforcer was switched to FRI/US®O$051862
pressing for cocaine (0.35 ng/kg/inj, delivered in
0.27 sec). Cocaine reinforcement was delivered on a
nodi fi ed FRI schedul e such that each drug infusion was

ac@BOMARL &A0h ), hbdmlmtﬂ tﬁ@la@graﬁ)r}stAﬁMaH%ve@é@%ﬂﬂF& access
active |l ever and 20 second ti nmeout durin whi ch
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l'ight turned first lever press again

r egurientdlH gridpline regar@ngibe 260001 EaR P BbPEPUSIDIS/ W8 PE62

d e%#gﬁ@ﬂ%’ 108‘? %{a‘?es §ﬁcpf3dé?%aaélﬁatfoﬂé'&td' \ﬁﬁieln?e\é.e %nqhﬂsf W: handled
any consequence trai nin g sessions for eac

gr Gulp forasved d2ysto Ldmnmme thmll td haadlmgksfre&stbebaer ex@eriiR@Qal testing.

dr i n S bhev c subjects

ror bl R aRGs L0 FOGKRrE Pt bRtog FRT g hode

unti | ach|S|t|on criterion was net (average presses

on the active |lever varied by < 10% over 3

[ d Thi s typi [y tak 10- 14
SRS 0 TR P R L
@hﬂﬁt#&‘é P'd&f%&‘?a%‘e?%fé&tse%ﬁ%é&%%f {;4"3“ S were

e respon iability
not(mhuhglhldfonyl)mnab%nyt} -Poxwheecot ydeas)as@yﬂbw}omamd 100,

F he I i nforc Af Ler ch
cri-van 40 ehdheefbi S EER TR APt oL,
prc&ﬁl@esnch mebnmgﬁnlnb e]SSJintgﬁk@ Subcdﬁiebulsda}r §¢.cof Théeompounds were

re f.arcer ave e across three
R 20 B s e R AR At 20T 025 ot
r emsmgdusmgmglwmlﬁg]pmyl}t c@—ﬁﬁftﬁﬁ),meﬁwbyleﬁ}t)ﬁleﬂ‘l@lﬂ&nhﬁs hce@l was

for reinstate enced

r etdRuRises et g’&,g% f% F}}e kﬁﬁ3 556 Fﬁnlb; e%‘@@ﬁ% (rga mg/ml), doses,
| NgrAGE 3 @fVk@for tl@eOFSthVﬁg 03Q (sBigkar).] pﬁe doripBei kAl dissHeéPiorn
the reinstatene session. In order to | NCr ease

st &t (\dteand Sﬁwwé?d fon at e eIl mERIEss dudtp 249w RHPHA R pighgyation.

a HReCANhSNE WRCHii®Red Gﬁf 0)9% 15\6%10' sBlidel Al 8¥mBisferalpy § volume of
after the first, which for additional wthin-

subp&kgs conpari sons. Experlnents used a

bet ween-session-training and testing nmethod in which

animals were trained to self adm nister drug. Their

behaV|or was then extinguished and then reinstatenent
ed on different days. Results Effect of

3-f
4- I[O%deﬁ%?fl gainmgapd yapineorisReRipigrayRIeHrsTRR SPRdATb Xy )

et b durn HRBAPEENMEL ECGHUTRABAy Aho R GPERIRE akdAAESEox.
rel apse 274] Ip injections of the ALDH 2 inhibitor
3- Ppgant ghambers were equipped with two levers, mounted 2 cm above the floor, and a

cue light mounted 2 cm above the right lever on the back wall of the chamber. For
food training, a food hopper was located 2-cm to the left/right of either lever, in the
middle of the back wall. Intravenous infusions were delivered in a volume of 0.1 ml
over a 1 second interval via an infusion pump (Razel, CT) housed outside of the sound

attenuated chamber.
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[ (met hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7- yl oxy) ne
thyl ] benzoi ¢ acid dose dependently bl ocked rel apse

W0 20090028 ne. Animals were trained to self adnP@i/E8208/051862
cocaine (0.35 ng/kg/inj) until they reached stable
respondi ng. They were then trained in the sane
chanbers but cocaine was no | onger avail able. Once

t heygdrapiRed their lever presses responding to a

mnimal Tevel (extinction), they were then given a

pr HOQSZ] QLev&q)‘i@smﬁfg Wa O E@bNiched ho dé’fEdd’éQQtecﬁlSWth@ ﬁ{éﬁl%ﬂ 'éﬁHSfirtYa etal.,
their restpondl ng | ever gr esses Iﬁfm ficantl
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pr [ [ t ase
o Bl B B e e A S Ry G e
Tatginor@ement. eT/remn}grsessms werggyven Sy ge perdaprand TO periods were
Ex r A -
rh&h% 1%9{861'3 eélY(E g(lé gecﬁnecgpp(l)lge 1Ia§ 0%55}%8)21 s{ede)aar %]g]g rrré!;‘s‘})éréd?ng ata
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19.83+11.30* #, Significantly different from
Extinction, p< 0.01 *, Significantly different from
Veéw'rcl e, p< 0.05 [0275] The follow ng conpounds of
1%?1%‘ were siml arIy tested, and simlar results
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mal e rats (250-300 g) were housed in 9rou ps of two and
of durable mesh. The cathefcr was passed subcutancously from the rats back to the

jugular vein where it was inserted and secured with a non-absorbable silk suture. Upon
successful completion of surgery, rats were given 3-5 days to recover before self-
administration sessions started. During the recovery period, rats remained ad libitum
food access, and had catheter lines flushed daily with 30 units/ml of heparinized saline
containing 66 mg/ml of Timentin to prevent blood coagulation and infection in the

catheters.

Nicotine Self-Administration:

[0284] Following successful recovery from catheter implant surgery, rats were again
food deprived to 85% of their free-feeding body weight. Once self-administration
sessions began, subjects were trained to IV self-administer nicotine in 1-hour baseline
sessions, 5 days per week, under a FR1-TO-20 schedule of reinforcement until stable

responding was achieved. Stable responding is defined as less than 20% variability
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mai ntai ned in a tenperature-controlled environnent on

a 12 hour: 12 hour |ight cycle 120 WO 2009/ 094028
weEaNpseeH8/ 051862 (0600h on-1800h of f), uponP@r/DB2088/051862

in the | aboratory. Animals were given free access to

food and water during a one-week habituation period to

the |l aboratory. Animals wused in the research studies
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1 ]gﬂe/vllfﬂtesm%rréﬁd%d froﬁlqg@élx]pef&l% training and nicotine
self-admnistration took place in 8 standard

Coul bourn operant chanbers. Each chanber was housed in
a sound-attenuated box. Operant chanbers were

qum@@@QIM@th two | evers, nounted 2 cm above the
floor, and a cue |ight mounted 2 cm above t he right

| epoes6] Aoutd \Ii}ﬁs &ﬁ%ed@ lineQfont Hﬁltffo%ﬁ@ﬁﬁt chgﬁﬁers aﬁ@ geported as

training, Fper was | ocated 2-cmto
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Wﬁ%&ﬂh&@&&ﬁ%@ﬂ%Hém%@$M§P@Q%mﬂﬁ%@n%ﬁlh%?red in a volume
over a I second interval 'via an infusion

punp (Razel, CT) housed outside of the sound

attenuat ed chanber. 121

Results

Effect of 3-[(3-{4-[(methylsulfonyamino]phenyl}-4-oxochromen-7-yloxy)methyl]-

benzoic acid on Nicotine Self Administartion

[0287] Increasing doses of 3-[(3-{4-[(methylsulfonyl)amino]phenyl}-4-oxochromen-7-
yloxy)methyl]benzoic administered as described in the above protocol reduced the
number of bar presses (plotted as the number of infusions) for nicotine administration,

as shown in Figure 1.
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WD 2009/ 094028 PCT/ US2008/ 051862 Food Trai ni ng:
[0282] Lever pressing was established as denonstrated
whyoovkedopet hod of Hyytia et al., (1996). I nitPEl/U§2008/051862
rats were restricted to 15 grans of food daily
(approxi mately 85% of their free-feeding body
wei ght). After the second day of food restriction,
r afo388)8di BilartréA i Hd obt@mwﬁﬁemgfo%r E QR uRARFoBnula 1.
fixed-ratio 1 (FRl) schedule of reinforcement (1 food
pell et for each |l ever press) with a 1 second tine-out
(TOis) after each reinforcenent. Training sessions
were given twi ce per day, and TO periods were
gradual ly increased to 20 seconds. Once rats obtained
a steady baseline responding at a FR1-TQ20s schedul e
of reinforcenent, they were returned to ad |ibitum
food prior to preparation for intravenous jugular
catheter inplant surgery. Sum [0283] Rats were
anesthetized with a ketam ne/ xyl azi ne m xture and
chronic silastic jugular catheters were inserted into
the external jugular vein and passed subcutaneously
to a polyethyl ene assenbly nounted on the aninmal's
back. The catheter assenbly consisted of a 13-cm
l ength of silasitic tubing (inside dianmeter 0.31 mm
outside dianeter 0.64 nm, attached to a guide
cannul a that was bent at a right angle. The cannula
was enbedded into a dental cenent base and anchored
wWth a2 x 2 cmsquare of durable nesh. The catheter
was passed subcutaneously fromthe rats back to the
jugul ar vein where it was inserted and secured with a
non- absor babl e sil k suture. Upon successful
conpl etion of surgery, rats were given 3-5 days to
recover before self- adm nistration sessions started.
During the recovery period, rats remained ad |ibitum
food access, and had catheter lines flushed daily with
30 units/m of heparinized saline containing 66 ng/ni
of Tinmentin to prevent bl ood coagul ati on and infection
in the catheters. N cotine Self-Adm nistration
[0284] Fol |l owm ng successful recovery from catheter
i npl ant surgery, rats were again food deprived to 85%
of their free-feeding body weight. Once
sel f-adm ni strati on sessions began, subjects were
trained to IV self-adm nister nicotine in 1-hour
basel i ne sessions, 5 days per week, under a FR1-TO 20
schedul e of reinforcenent until stable responding was
achi eved. Stable responding is defined as | ess than
20% variability 122
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WO 2009/ 094028 PCT/ US2008/ 051862 across 3 consecutive
sessions. After acquisition of stable responding for
Wo@ony40es vari ous doses of PCT/US2008/051862
3-[(3-{4-[ (et hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7
- yloxy)nmethyl ] benzoic acid were tested using a
W t hi n-subj ects Latin square design. Rats were all owed
t owslif clageyd-ster nicotine after treatment with each
dose of 3-[(3-
{4-[ (et hyl sul fonyl ) am no] phenyl } - 4- oxochr onen- 7- yl oxy
)nethyl]benggkﬁﬂﬁﬁﬁé%ﬂﬁ%}bﬂmﬂgest session, and
subsequent|ly "rebaselined" for 1-3 days before the
next dose probe during one test self-adm nistrations
sessions. Follow ng the testing of the first,
conpound, rats received the posgitiv | conpound,
mecanyl amine (1.5 ng/kg), adnilnistgfed_a co;dlng to a
crossover design. [0285L/ [ s, rats were
flushed with saline bef to ensure
cat heter patency, Wand d after test
sessions wth 30-7Um¢ rinized saline
contai ning 66 ng/m of Tlnentln to prevent bl ood
coagul ation and infection TBnth? catheters. If
cat heter patency was in gquestion, denonstrated by an
unekgseist ed shift in response rates, or inability to
draw bl god fromthe catheter, 0.1 m of a short- acting
anest hat iicortBnaiyi Sﬂllaﬂtbtutwblshenﬂf o iedallyAubyrdited huitarparplacent

cat heters eéﬁ?gh%fﬁﬁgﬂgkﬁ %&%é’ﬁﬁ muscl e tone within

3- seconds. cat | onger patent

o o P R R RO

on-1line fronpmumﬁygmsnw@éhunwakhbqb@msmnamaymdpunmﬂd

as mean cu Iatl gﬁ@ﬁ 1 for 5

ni coti ne. m@d?a%&g ha?@%ed %%ﬁ% )LSCH¥§?«)R)L'
statistical qalaki?ﬁﬁéR nNa{Rﬁgbrc(z(@pNHRbImwhmhput er.
Results Effect of 3-f(3-{

4- [ ( metRiyd sudrégenyCy@QNHRDL phatyRY; d—ax0utt onen- 7- yl oxy)
nethyll- benzoic acid on Nicotine Self Adm nistartion
[ 0287] Rrichelasgengpdosdly solfstituted lower alkyl;

3-[(3- {4 [ (et hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7
-yl ox\R' rstoptidiabe mabwiitted dovaniabidy boregtios g et iiubdghemy; or
t he above protocol reduced the nunber of bar presses
(pl ot t & in+HR’, muwbieh Qof a icorfalemi bumg)or faver pikglond and R® is

adnm ni stratign own,i.n Figure 1. 123 WO
2009/ 094028 E*&?Pf‘béﬁ’t%@?’ﬁ%ﬁ!%}%rﬁa"yigozss] Simlar results

are ObtRaHs ydrogen cy 19t10%£11t11 SlubSHIRE A 1%% 8wer a{:fkyqqower alkoxy,

or halo;

X, Y and Z are chosen from —CR’- and -N-, in which R’ is hydrogen, lower
alkyl, lower alkoxy, or halo;

V is oxygen, sulfur, or -NH-; and
W is -Q'-T-Q’-, wherein

Q' is a covalent bond or C linear or branched alkylene optionally

substituted with hydroxy, lower alkoxy, amino, cyano, or =0;
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124 WO 2009/ 094028 PCT/ US2008/ 051862 \What is cl ai ned
is: 1. A conmpound of the formula: R2 O R3 )ZO
wo-o0ad@28 wherein: RL is optionally substitur@dus2008/051862
phenyl, optionally substituted heteroaryl, or
optionally substituted heterocyclyl; R2 is hydrogen,
hydroxy, hal ogen, optionally substituted |ower alkoxy,
optional ly gphsti 41%@% bﬁﬁ‘i@ffed@ %he %ﬁ(zxﬁag» suBRIchieNRtch Y
substituted heteroary , , -S0 2R15
-B(OH) 2, - OP(O) (lorbyx2, Oweqlkmomﬂmanm RHFQ; ang
C(ONHR5, in which, R4 is hydrogen, -C(O NHR5 or
_S02R15, or l-igteyRisnt barg, 0, Hyd og&n, optionally

substituted I ovver al kyl; R15 is optionally substituted
| ower al kyl ToP &ﬂ%ﬁ%qh;‘/‘r@ﬁﬁé‘tcp‘fﬁnéﬁo%enyl or R
is -OQ,R6, in which Qis a coval ent bond or | ower

al kyl e MR Rereitadepgidenthnsglopiyd SQm<hs graprepnpisting 4w grogen.
R3 is hydrOﬁﬁﬁoxﬁiﬁﬁqu@R519ﬂﬁikycﬁ%Qﬁgm.PEﬁ&%é&@an

| ower al kyl, | ower al koxy, Z are
chosen f r omhetgRyycld iyl bgnzyli spdiisicedsrit7 i s hydr ogen

| ower alkyl, lower alkoxy, or halo; V is oxy

sul f ur , whspem Wity b plienyaliyny ey cfoaliprl heméycéylnar@ bengylgand
coval ent bo ﬂgtel%ﬁrygngfétlés' HE %tloﬁﬁlgfsgj%ﬁlngﬁwﬁﬁ !Frwnelnt@ 3

optionally substituted I ower al koxy,
ami no, cyan@ubsbﬁueﬁiﬁmdem%enmsgm @@nb@le, alkyl, mono- or

PCT/ US2008/ tglé%ﬁﬁaﬁmoqél fsorcﬂ'yl%r gét&ggrkl ﬁﬁld&pr@f]@@ ‘¢ alkyl, CF3,

al kyl ene op stl ute
COOH, OCF3, B(OH),, Si(CHa)s, heterocyclyl, aryl, and heteroaryl.

2. The compound of claim 1 wherein,

R' is optionally substituted with from 1 to 3 substituents independently selected
from the group consisting of alkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl, halo, =0, B(OH),, NO,, CF3, OCF;, CN, OR*’, SR*,
N(R™),, S(O)R%, SO,R?, SON(R?),, S(0):R*, P(O)(OR?),,
SO,NR**COR*, SO,NR?°CO,R*, SO,NR*?CON(R*"),, NR*’COR*,
NR*CO,R%, NR*CON(R*"),, NR*°C(NR*)NHR?*?, COR*’, CO,R™,
CON(R?),, C(O)N(R™),, C(SN(R?"),, C(O)NR?’SO,R**, NR*’SO,R*,
SO,NR*CO,R*, OCONR*’SO,R**, OC(O)R*, C(O)OCH,0C(O)R*,
and OCON(R*"),, and

further wherein each optional alkyl, cycloalkyl, heteroaryl, aryl, and
heterocyclyl substituent is further optionally substituted with aryl,
heteroaryl, halo, NO,, alkyl, =O, B(OH),, CF3, OCF3, Si(CHj3)3, amino,
mono- or di- alkylamino, alkyl or aryl or heteroaryl amide, NR*°COR?,
NR*S0,R*, CORY, CO,R*®, CON(R*®),, C(ON(R*%),, C(S)N(R*"),,
NR*CON(R??),, OC(O)R*®, OC(O)N(R**),, S(0):R*°, P(O)(OR™),,
SR*®, S(O)R?*, SO,R*, SO,N(R*),, CN, or OR™.

3. The compound of claim 2, wherein X, Y, and Z are -CH-.

126



hydr oxy, |ower al koxy, am no, cyano, or =0, and T is
a covalent bond, -0-, or -NH, or T and QL nay

wo ogendees f orm a coval ent bond, R20 and R22 arBCT/US2008/051862
i ndependently selected fromthe group consisting of
hydrogen, hydroxy, Cl-15 alkyl, C2_15 al kenyl, C2_15
al kynyl, cycl oal kyl, heterocyclyl, aryl, benzyl, and
het eroaryl, wherein the al kyl, al kenyl, alkynyl,
cycl oal kyl, heterocycl aryl benzyl, and
het er odkr yI ?@Qm@smépgcl@@tﬁ whFly substituted with
from 1 gq,3g3 %%?&ebédd%ﬁ gsallkﬂ deRey dﬁ(@i}b? ké reoke®>f rom

hal o, al kyl', nono-, or aryl or

heteroaryl &(BEIR Cf@(o()i QC(@)@REIWWOGMYOMI%WGY
B(OH) 2, Sl(gﬁg&ﬁqwﬁg qy&q%8$%§'{ﬂﬁd(8§%|%rhﬁ%%poaryl

2. The conpoun s optionally
substituted with from1l to 3 substituents

I ndepehsdent ITX peo%hggfclglﬁloinwthlar%mg\/%UB consi sting of

al kyl , cycloa ocycl aryl het er oaryl ,
hal o, =0 B(OH) 2 NO2, CF3, OCF3 CN, OR20, SR20,

::\Jg (R;)Z (()) . S( ?%RZZ Sgéeﬁéﬁfn ioglm%@g& 18’bran (slg)aﬁ ehe

SOZNRZOC(]\I( R20) 2, NR20COR22, NR20C(2R22

NR20 (R20 NR 20 R .20 Q0

E5RENDD] o i) NPRG)Q, Oy Kep Gepryssyalen
N%&@KB@ZS me‘ﬁ%&&l@%@@ﬁ?@@ me@@QNRZOSOQRZZ OC( O R20,
C(O OCH20C( O R20, and OCON(R20) 2, and further wherein

each optional al kyl, cycloal kyl, heteroaryl, aryl, and

het er oGy Cl yirs bhSiduhWB tailnS?, NELHET @@dr@g&lr -MHSO CH3 and R
substituted with aryl, hetéroaryl, : ﬁ

=0 hpfreggn2, CF31 OCF3, Si(CH3)3, anmino, nono- or d|

al kyl am no, al kyl or aryl or heteroaryl am de,

NR20COR22, NR20SQ2R22, COR20, COZRé@ CON( R20) 2

C( O N( R20) 2Th@gcgypq@p@g§ Gaim &;Jm Ohenyl Qp@(o@l[lyg@bstnuted

(I:\%Q%:gg 3 2, S(O 3R20, P(O)((PZO)Z SR20, S(O R22,
SO SCQN(RQO)Z CN, or OR20. 3. The conpound of
claim?2, wherein X, Y, and Z are -CH. 126 WO

2009/ 0916028 TECEXHLI{)%%Q(? §1‘ cqg &%6 Wherein R* is Cy.3 alkyl optionally

substituted with from 1 to 3 substituents independently selected from halo, mono- or
dialkylamino, and aryl, heteroaryl, cycloalkyl or heterocyclyl optionally substituted
with from 1 to 3 substituents independently selected from halo, CF3, Cy_4lower alkyl,
and Cy_; alkoxy.

11. The compound of claim 10, where in R* is Cy_3 alkyl optionally
substituted with a five or six-membered monocyclic heterocyclyl optionally substituted
with from 1 to 3 substituents independently selected from halo, CF3, C;_4 lower alkyl,
and Cy_; alkoxy.

12. The compound of claim 11, wherein R* is cthyl optionally substituted
with a five or six-membered monocyclic heterocyclyl optionally substituted with from
1 to 3 substituents independently selected from halo, CF3, C; 4 lower alkyl, and C; 3
alkoxy.
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4. The compound of claim3 wherein, R2 and R3 are
i ndependently al kyl, am no, -B(OH)2, -C(NR20)NHR22, -

w@t@ympRzs - C(O) R5, -C(O) ORS, cyano, hydrogen, PCHUSZPOS1)51862

| ower al koxy, -NHSO2R15, hydroxy, -OP(O) (OR5)2, or
-S02R5. 5. The conpound of claim4, wherein Vis -0-.
6. The conpound of claim5, wherein QL and/or Q is
branch al kyl ene. 7. The conpound of claimb5, wherein
QL and T together forma covalent bond and @ is
met hyl die sdhe perppopnd of dihh?, whercinghe fiygeor sigripcslsacdof
ol ai ' C . ) o
ﬁbﬂﬂc?@hc"%ﬁﬁ% A i8&1dcRd I?ﬁéﬁftﬁé%roﬁﬁ coﬂ&%rﬁ?@o%nyl,

hydrogen. 9. The conpound of clal m 8, Ih RL 1S
phepipholaet pxaHadneythiputesthioting. éxdraydiopthioOBDRR (etrahpiropbivnyl,
oo e Bl B iRt G ol e o ByBbyridind, o
i Ndepéddehimijamélliogt ba xtydmpyamalinerbexghydyepyridazine, and
dial.kyl ami no, and aryl, heteroaryl, cycloal kyl or

he érog)llceryl optionally substituted wth froml to 3
substituents i ndependently selected from hal o, CF3,

C 4l ower a I an i .3 al koxy.. 11. The conpound of
ol 2 10, Gy R iRae SE R S ot f BERE AP RHRE of
substituted with a f] r Si.x-enbere npcycl i ¢

necerocy Lt Bl BRI FRPENFY rogen
subst it uent & THEE ﬁ) % %8| ected from hal 0, CF3,

G _4 | oagrmahHyiberaziadl eylEthyB3-&B KéxXmethRul fohhmidogripmu ad-oxo-
of cl ai m 11 AHvwdhermeinr7-R3%y)msthet)bynlzoadpt i onal |y

substituted wth a five or six-nenbered nonocyclic

het erocycl yl_ optional |y substituted syith fro lto 3
Cubst | ton 17 FpeRuRtRR Denbith SR i vpoorsea

Cl sufbstlt@e@ivitR hioyd- oraRgky@mido. al koxy. 127 WO 2009/ 094028
PCT/ US2008/ 051862 13. The conpound of claim 12,

wherein the five or six-nenbered nonocyclic heterocycl

i s sel agt edThE eshidagd 8f QMR 1BOREESHIRYis @fhyl substituted with
t et rahydrofuranyl, norpholino, oxathiane,

t h{igkp'RBHSI i no, "t et r aydr opt hi ophenyl ,

t et rahydropyranyl, tetrahydrothiopyranyl,

pi peridinyl, triazolidinyl, piperazipyl, ' '
di hydr dgyr i dheigempoupq for daimdionyherein iy dis 281y sibstyruted with

h e&lél@ﬁllyﬂﬁl?rﬁ)y Bérﬂélﬂ'zn(‘almé?ﬁ?iﬁﬁl}ﬂgfeﬁﬁ%ﬂ —k(gQz—i(lﬂgthylglﬂ%namido)phenyl)—
4-ox0-4H-chromen-7-yloxy)methyl)benzoate

18.  The compound of claim 10, wherein R*® is unsubstitued alkyl.

19.  The compound of claim 18, wherein R*® is ethyl, namely, ethyl 3-((3-(4-
(methylsulfonamido)phenyl)-4-ox0-4H-chromen-7-yloxy)methyl)benzoate

20. A pharmaceutical composition comprising a therapeutically effective

amount of the compound of claim 1 and a pharmaceutically acceptable carrier.

21. A method of treating addiction, comprising administering a

therapeutically effective dose of the compound of claim 1 to a mammal in need thereof.
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i m dazol i ne. 14. The conpound of claim 13, selected

fromthe group consisting of: 2-norpholinoet hyl
WR2{00894048 ( net hyl sul f onam do) phenyl ) - 4- oxo- 4H BOT/ORBN8/051862

- yl oxy) net hyl ) benzoat e; and

2- (4- et hyl pi perazin-1-yl) et hyl

3-((3-(4-(nethyl sul fonam do) phenyl ) - 4- oxo-

4H chromen- 7-yl oxy) met hyl ) benzoate. 15. The conpound

of claim 10, where in R0 is C _3 al kyl optionally

s ubst i 23t ed T tthed abclaigy 2 g vapkip) thngddistion & to Fnggent selected

\ ﬁﬁﬁﬂ% r&p &hﬁétﬁ‘g%@coc\ﬁﬁ@ rc%ha@es%ﬁpﬁe&nﬁﬁ&%mo%ﬂ@%&lh LidbiRA.

Wi t i-al Kyl am no. The conpound fo clalm

wherein R20 i s ethyl substltuted with dlnethylanlno

nanely 2 ( t . A (AL

3-((3- ( ng'{hggﬁlte@é{i ?gzhlga}%) % 6?\%%3151 );[1165 c_ompound of claim 1 is 3-[(3-{4

4- [aimothﬂlb’dI&mwbmnomhww}xﬁbmrwﬂe)@eﬁzuémethmben‘z’cbie acid.

compound of claim 10, wherein R20 is unsubstitued

al kyl . 19. The conpound of claim 18, wherein R20 is

et hyl , danme Hye cmﬂwlhd 3f {l4iBr [d4wherein the compound is 2-morpholinoethyl

el NS LA, BRI ) OH A SEm ) SO

conpr|3|ng a therapeutically effective anmount of the

conmpou of im1 and a pharmaceuticall) acc t abl e
carri e&% T%e %’E‘?‘P?B‘dcaéfo“gﬁoé‘é‘??ﬁ ‘H%E cMERm tﬁgcompound of
C O¢TRIR Bis an&ﬁmliﬂb&hﬁ@ @g(@(m&mguaﬁﬁmm@)@hénw)ett&@atﬂ-ve
dose of the compound of claiml1l to a mammal in need

t heygn-/- Y@é@ﬂ\%wb@@%%ozs PCT/ US2008/ 051862 22.

The nmet hod of claim?21l, wherein the addiction is to an
agent selected fromthe group consisting of cocaine,

opi ates, anphetam nes, nicotine, and al cohol. 23. The
nmet hod of claim 21, wherein the conpound of claim1l is
3-[(3-{4-

[ (et hyl sul f onyl ) am no] phenyl } - 4- oxochr onen- 7- yl oxy) ne
thyl ] benzoic acid. 24. The conpound of claim 14
wherei n the conpound is 2-norpholinoethyl
3-((3-(4-(nethyl sul fonam do) phenyl ) - 4- oxo- 4H chr onen- 7
-yl oxy) met hyl ) benzoate. 25. The pharnaceutica
conposition of claim 20, wherein the conpound of claim
1 is 2-norpholinoethyl
3-((3-(4-(nethyl sul fonam do) phenyl ) - 4- oxo- 4H

chromen- 7-yl oxy) net hyl ) benzoate. 129
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