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| NVENTI ON This invention relates to conpounds of the Forrmula (1) as
defi ned above. 5This invention also relates to conpounds of Formula (1) (A)



R7 R7 MR2)x 0 X ARL/Xy '"NNX HH (1) (A) wherein Rl is G -C6al kyl,
C3-Cr7cycl oal kyl, aryl or heteroaryl, wherein said aryl or heteroaryl may be
substit utwo 2ei¥te22ne to three groups sel ected fromthe @gcoas2eoendssgei ng of
acyl, G -Co6al kyl, 10al kyl sul fonyl, al koxy, al koxycarbonyl, cyano, hal o,
urea, am de, hydroxyl, SF5, oxo, and nitro; R2 is selected fromthe group
consisting of H G -C6al kyl, al koxy, cyano, halo, urea, am de, hydroxyl,
oxo, and nitro; R4 is mzcosﬂMmOEsmmINmwae each R7 is

i ndependept | ch X is independently C or N, provided
that at e@’éss]%{ W?&esé"r%’ u“ﬁ?ls st%RFn?:}’rl 223, wherein R3 is H, G -Csal kyl,
hydr oxyl, hal o, or al koxy, wherel n said G -Coatk, mpy be further
substituted with one to three groups sel ected jfrong/hal o, hydroxyl, al koxy,
COOH, and ester; mis 0-3; 20n is 0-1, p¢o YhatRwhen n is 0, Y is CR3;
or a pharmaceutically acceptabl ems?azl) i$ invention also relates
to conpounds of Formula (1) (B "is G -Cegal kyl,

C3- Crcycl oal kyl, aryl or rp@ er aNr)ﬂ\,sX herein said aryl or heteroaryl may be
substituted with one to thr up’sel ected fromthe group consisting of
acyl, G -Co6al kyl, al kyl sul fd’hyl al koxy, al koxycarbonyl, cyano, halo, urea,
am de5 hydroxyl, SF5, oxo, and nitro; B2 is sel ected fromthe group
consisting of H G -C6al kyl, al koxy, cyano, hal o, urea, am de, 5hydroxyl,
oxo, and WI¥9D:; R4 is CH2OOOH, COOH, ester, or amide: each R7 is
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ther %f " nis 0-1, provided that when nis 0, Y is CR3;

or a pharmaceutically acceptable salt thereof.

This invention also relates to a pharmaceutical composition comprising a compound of Formula (I)
and a pharmaceutically acceptable carrier.

25
This invention also relates to a method of treating obesity comprising administering to a human in
need thereof an effective amount of a compound of Formula (I) or a pharmaceutically acceptable

salt thereof in a pharmaceutical composition.



This invention also relates to conpounds of Formula (1)(D): wherein Rl is
C - Coal kyl, C3-Crcycloal kyl, aryl or heteroaryl, wherein said aryl or

het er oar yWwormaiz/fse123ubst it uted with one to three groups ®erast@d/osssem t he
group consisting of acyl, G -C6al kyl, alkylsul fonyl, alkoxy,

al koxycar bonyl, cyano, halo, urea, am de, hydroxyl, SF5, oxo, and nitro;
10R2 is selected fromthe group consisting of H G -C6al kyl, al koxy, cyano,
hal o, urea, am de, hydrDEYAIL DESCRAPTION OFOTHRINVENCHISEOOH, COCH, ester, or
am de; R5 is hydrogen, hydroxyl, or oxo; each R7 is independently H or

C - C3al kyl; 15each X is independently C or N, provided that at |east two
X's are Q’h1s\inile$1t1@%1ate‘w|t’tﬁfoﬁipﬁurﬁ30f the Fornfula- (0GR ESHed abywdr oxyl , hal o, or

al kox% ein salld - H% r&aé{#}e fur]I)QIr substituted with one to
three groﬁlﬂ)ssm%eé‘f“é‘b"i F’%H’lcﬁ gundp HFOSRUE DY koxy, CcooH, and ester: mis
0-3; 20or a phar ITB.CEUtI cally acceptable salt theRecR7 This invention al so
relates to conpounds of Formula (1) (E): in RL is G -Co6al kyl,

C3-Crcycl oal kyl, aryl or heteroaryl, whg |Y amyl or heteroaryl may be
substituted with one to three grﬂdﬁp)s( se Cqmz)t he group consisting of
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acyl, Gi-Csal kyl, aIkyIsquon I, AMkoy Jonyl, cyano, halo, urea,
am de hydroxyl, SF5, oxog ni flr o; X5R2 is selected fromthe group

consi sting of H, G - Ceal kyTN al ' Noxy X cyano, hal o, urea, am de, hydroxyl,
oxo, and nitro; R4 is CH2CO0H, , ester, or amde; R3 is C -Co6al kyl,

hydroxyl, halo, or al koxy, wherein sa(lgAgi - C6al kyl may be further
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group corsi 1§steien@d ﬁ‘bmatteygrou@onﬁﬁmg yH, CaClikys alkbonyyano,dialopxya, amide,

al koxycar ﬁ %1 g it hal o, urea, am de, hydroxyl, SF5, oxo, and nitro;
20R2 is s&f& ¥e%f‘°f? M fhe group consisting of H G -Osalkyl, alkoxy, cyano,
hal o, ureIameam)H,rmesﬂer,oomdeand nitro; R4 is CH2COOH, COOH, ester, or
am de; G - C6al hydr | . hal o, or al koxy, wherein said G - Csal kyl
may be fLﬁaf 7r“§’§%°§f‘$%‘h¥‘éld¥%r%éﬁ8ﬂ’e to three groups selected from hal o,
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group cor@f§fi'hg of acyl, Gi-ogalkyl, alkylsulfonyl, alkoxy,
al koxycarbaryd;, cyano, hal o, urea, ani de, hydroxyl, SF5, oxo, and nitro;

20  nis 0-1, provided that when n is 0, Y is CR3;

or a pharmaceutically acceptable salt thereof.
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R2 is selected fromthe group consisting of H G -C6al kyl, al koxy, cyano,
hal o, urea, am de, 10hydroxyl, oxo, and nitro; R4 is CH2COOH, COOH, ester,
or am de;wop/icadépendently C or N, R3 is H, G -C6al kylpcThysde1ongds2o hal o,
or al koxy, wherei n said G - CGaI kyI rray be further substituted with one to

three gro Q ester: 15mis
o5 o R S B R et P eten B e v R B el
rel ates tm sﬁ&ﬁm&!dﬁdﬁl oné tol'_tﬁlfeérghloaps(slel)aétbﬂ frofd tdFroup c‘@ﬁkﬁﬁhﬁg of 8331, CsCGllkyCBbal kyl ,

Sopst 1 i STy o RERgo R o, BT bk et xS o5 GORGRLL i ne of -

acyl , G -KGadekled fiamkd gruhf @nylitingaf KORYCallyk alkyoacanyhlo, @yaamidchal o, urea,
am de, hydrdox;/1 SF5d oxo, and nitro; 25R2 is selected fromthe group
consi sti nYISFYPx OGBS kv al koxy, cyano, halo, urea, amide, hydroxyl,

oxo and mniCH;C(R;IHlCSO@]ﬁ?e@@er rﬁiﬁk}l ester, or amde; X is independently C

N; hal o, or al koxy, wherein said
CI Céal kﬁcﬁﬁvswgeﬁeﬁ?ﬂ%%%&bg ’ted with one to three groups sel ected
from hal Qaclhy@brlﬁdepbndeﬁlyl@)xw,Mﬂmmdtl&sttexox fuk€;0-2; or a

phar mace I is i vent on rel
corrpoundls%}i‘S eégf‘ %%acﬂal% )ek(% Wh%a?‘éloﬁa Xyr‘§ %%méf‘?%@eﬁ Eyl aryl
or hdaver aaaype, fuMm ﬁibst[fﬁtyd Bih 6hHas thiréclir@ghs walédreddiven fialo, hidree/1, kO@K TROIS, el ect ed
fromthe agr %) consisting of: acyl, G -Ce6al kyl, al kyI sul fonyl, al koxy,

al koxycar 45 cyano, hal ogen, urea, am de, hydroxyl, SF5, oxo, and nitro,
and R6 |Smks|003 G -C3al kyl, or R1 and R6 together with the N they are
attached to form no- yclic ring which nmay contain 0-3 hetero
atons and' fdy" WBVlgfﬁgg?tl“fhﬁ?Bés dM%l B‘he to three hal ogen, G -C3al kyl, or

al koxy, IlbRPhirmasati@dyeceptatdendiiigergitoup consi sting of: H, G -Co6al kyl,

al koxy, cyano, hal ogen, urea, am de, hydroxyl, oxo, and nitro, R4 is

CH2 , COOH, ester, or amde, R5 is hydrogen, hydroxyl, or oxo, each R7
i s i ndeperhiantdnyiot-hl@releics (3ahioyhnds 20Raata X)(CY: | ndependent ly C or N,
provided that at least two X's are C, Yis ngr , Wherein R3is H,

C - Coal kyl, hydroxyl, hal ogen, or al koxy, whe{‘él Bai d G - Csal kyl may be
further substituted with one to three gr & 3 ngd from hal ogen,

hydr oxyl , al koxy, carboxylic aC|,qR)31nd : IS 3; 25o0r a
pharmaceutical ly acceptable sgt % f nvention also relates to
compounds of Fornula (1), wherfein [R5 ils hydr oxyl, or a pharmaceutically
acceptabl e salt thereof. 3 N on also relates to conmpounds of
Formula (1), ()(A, (DB H(IHO, (N(D, (1)(G or (I)H,wherein X' s
are C, or a pharmaceutically accept abhﬁ@alt thereof. WO

2012/ 162127PCT/ US2012/ 038520 This invention also relates to conpounds of
Formula (1), (1)(A), (I)(B), (1)(C or (I)(D, wherein X is independently C
or - Naoandyiioh i & Aty @r&@ycmﬁﬁ(&mﬁ@b{tﬁefé%aébf ARRED ﬁpalrﬁ 8 it PEREOT -

This invention also relates to conpounds of Fornula (1) (I)(A) 1)(B),
(O, he)S(le)ltut@(iIVEﬂl ong {0)thiey grogps| Sﬂ@@yd Bem the)eroyp, copgfrding PiacRLC |§631B16{ nyl which
may be S%‘H@ﬁ HW%lM} Qlk@%aﬁb%}}fy% Haﬁ@lﬂlpe% a%ﬁh@%&&gxﬁ ré%@[‘o&l?%n%%?

consi sti ng of trifl'uoronethyl, hoxy,
et hoxy, c%aawlect@:ﬂ frsm the gr@lrrp @NytiEe ﬁﬁHe@tCe@HﬁM ylkeeeye eynerk. wal. tam!qfier eof .

hydroxyl, oxo, and nitro;
25  R4is CH,COOH, COOH, ester, or amide;
Rs is hydrogen, hydroxyl, or oxo;

each R is independently H or C;-Csalkyl;

each X is independently C or N, provided that at least two X’s are C;

Y is N or CR3, wherein Rj is H, C;-Cealkyl, hydroxyl, halo, or alkoxy, wherein said C;-Csalkyl
30  may be further substituted with one to three groups selected from halo, hydroxyl, alkoxy, COOH,

and ester;

m is 0-3;



This invention also relates to conpounds of Forrmula (1), (1)(A), (1)(B),
(o, (H(D, (1B, (I)(F, 10(1)(9Y or (I)(H, wherein RL is G -C6al kyl,
or a pharwacewticeRl’l y acceptable salt thereof. This i nveaoTiuseoialo3ss2e el at es
to conmpounds of Formula (1), (1)(A), (I)(B), (1)(O, (I)Y(D, (I1E), (I)(F,
1)(G o alkyl, F, d, or CN, or a
éhéﬁn;cedFl8%%%%“38%@%?%@?£E§ﬁﬁgh?ﬁ’ eofy 15 This invention also relates to
conmpounds of Formula (1), (1)(A, (H)(B), (1O, (1)(D, (IE), or (I)(F),
1)(GQ or nyYis is H G -0Co6al kyl, hydroxyl
I(‘la|)£) )or Sk1 %Qlo%ﬁhoée]ﬁﬁﬁoﬁﬁwﬁ‘ﬁ E%ﬁ%&&é@(&)abl e salt ther eo?‘/ ZOyI'hi s d
invention also relates to conpounds of FornuIaRgI) (HA, (B, (1H)(O
or (1)(D), wherein Y is CR3, wherein R3 is hyR7 RCH2CF3, CH20CH3 or
ethyl, or a pharnaceutically acce bIe gof . This i nvention

also relates to conmpounds of ), R)(B), (1)(O or (1)(D),
wherein Y 25is N, or a pharnachtl aII

acceptable salt thereof. This
invention also relates to Ro XFormula (1), (1)(A, (1)(B), (1)(O,
(N(D, (), (HF, (I)(W ai (I')(H, wherein mis 0. 30This invention
al so %elates to conpounds of Fornmul a &k (A, (), (1), (1)(D
(re), (HH, (NG or (I)(H, wherel k4 is CH2COOH or COOH, or a
pharmaceutically acceptable salt thereof. This invention also relates to
conpounds of F r.ml B C | r 'n Yis
CR3, mhereln @Y: 6£ﬁ%§hQ#%kﬁ%ﬁ§f Qﬁtém%é§% F%ﬁ%nghyaP%?n?ylﬁaﬁo,
aIkoxyneﬂhymmumyﬂWﬂmymeﬁ&mkkmmmmmehuKbﬁmnﬂm&gmmphmmmmgeﬂmybélCyMcheptable
salt ther 0 1Thltls]gnve tlonba 0 Hes to, co n@p& § épat are Qxenpllfled
in the BXPIrPHERTAMOREOETEe N mpoutids™ of "thi's PRERIT BN el ude:
2- {10 - CBQOS ﬁ-lec{ed-ﬁ()m{the[ @ou[((tomliting@f Bn@et @yllk)lp hkkﬁbyyl tyanarhblogumey lamjde,
anlno)phqp ELI L o d - t et rahydr oi soqui nolin-2-yll acetic acid; 2- {
1 -oxo- 6- F ¥ ? [%if%rlfluoronethyl)phenyl] carb amoyl } am no)phenyl]- 1
, 2,3 ,4- 15@eCHahymﬁdu§magmmobrmnﬂeylI acetic acid; 2- [6-(4- { [(3
- met hyl phen carb . amoyl.] am.no } phenyl)- 1 -oxo- 1 ,2,3,4-tetrahydrois
qu|noI|E§ th %é?@@xgéF X0 2. { 1 - oxo- 6- [4-( { [4-
(trlfluommﬂERhoxmm@hﬁmyyBnnéXb%ﬂhnyl } anino)phenyl] 1,2,3 ,4-
tetr ydr0| acet 4-( { [3
- met fl})gl §a((}i Eeg?ncgifcr%ty PI)N rov"?e?élg? éas WO Xa%narrelo phenyl]- 1 -oxo- 1 ,2,3
,4- tetr aﬁh;sd:ﬂtg; SloEgein Rois&hczqdlltyl eyetokyl, lam dr alk @y, Yhelein eMOEBEsafl41 fhax bd 3
-(triflu nmet rb anoyl an.
¢t r ahydr BB R R obs § W SRS et BTy OARO 0GR ok ool ape
[4-(triflesor;omet hyl ) phenyl] carb anoyl } anlno)phenyl] 1,2,3 ,4-
15tetrahydrgj§qu|noI|n 2-yl | propanoi ¢ aci d;
3-[6-(4- { et hoxy- 5 nethylphenyl)carbanoyl]anlnolphenyl) 1-oxo-1, 2, 3, 4-
t et r 20y dravia pbaguriceoti¢atly Aecgpthige oyraioead. aci d; 2- { [6-(4- {
[ (2- met hoxy- 5- net hyl phenyl ) carb anoyl ] ami no } phenyl)- 1 -oxo- 1,2,3 ,4-
t et rahydr oi soqui nolin-2-yl]nmethyll pentanedioic acid,;
202- (6-{4- [(phenylcarbanoyl)anino]phenyl} 1, 2, 3, 4-tetrahydronapht hal en- 2-yl
)acetic I iflu t phenyl ] car banoyl
anlno)py?ﬁﬁ*‘wmn g%%f%&g(ﬁmﬁmo?m r@%’nﬁ‘ﬁi%%thalen 2-yll acetic acid;
2-16-(2-{[ (3-net hyl phenyl ) car banoyl ] am nol pyrPmrlj n-5-y1)-1, 2, 3, 4-t et rahydr
onapht hal en-2- yl]Jacetic acid; 252-
{6-[4-({[3-(trifluoronethyl)phenyl]carbda
am no) phenyl] -1, 2, 3, 4-t et r ahydr dRaph{ hallgn- 2 | acetic acid; 2-
{6-[4-({[3,5-bis(trif|uorone{gtf) Le\V ] c&r baroyl | anlno)phenyl] 1,2, 3, 4-
t et r ahydr onapht hal en- 2-yl IR;aceti ¢ j
2-[6-(4-{[(3- fIuorophenyl)cd}ba&byl]anlnolphenyl) 1, 2, 3, 4-tetrahydronapht ha
| en-2-yl]acetic 30acid;
2- [62é4 {[(4- fIuorophenyl)carbannyl]aﬂﬂﬁblphenyl) 1,2, 3, 4-tetrahydronapht ha
| en-2-yl]acetic acid; 2- [6-(4- { [(3 -cyanophenyl)c arb anoyl] am no }
phenyl)- 1,2,3 ,4-tetrahydronaphtha|en-2-y|] acetic acid,
352-[6-(4-{[(3-nitrophenyl)carbanoyl ] am nol phenyl)-1, 2, 3, 4-tetrahydronapht h
al en-2-yl]acetic acid; 2- {6-[4-({[2-(trifluoronethoxy)phenyl]carbanoyl |
am no) phenyl1] -1, 2, 3, 4-tetrahydronapht hal en-2- yll acetic acid; WO
2012/ 162127PCT/ US2012/ 038520 2-
{6-[4-({[4-fluoro-3-(trifluoronethyl)phenyl]carbanoyl}
am no) phenyl] -1, 2, 3, 4- tetrahydronapht hal en-2-y1} acetic acid; 2-
{6-[4-({][ 3- (trlfluoronethoxy)phenyl]carbanDyI}
am no) phenyl] -1, 2, 3, 4-tetrahydronapht hal en-2- yl} acetic acid; 52- {6- [4-(
{ [3 (pentafluor026 sulfanyl)phenyl]carbannyl} am no) phenyl]- 1 ,2,3, 4-

M T D T T T R )




152- [6-(4- { [(4-nethyl phenyl)c arb anmoyl] amno } phenyl)- 1,2,3

, 4-t et rahydr onapht hal en-2-yl] acetic acid,;
2-[6-(4-ﬁpoaﬂnmmhnxyphenyl)carbanoyl]anino}phenyl)-l,2,$C4ﬂsannmhy000naphth
al en- yI]acetlc aci d;

7oL LR o SR ST RO i o B B e

am no) pherydfstithted wathdnt etthdb gﬂﬁ@;rsa]ah'edlﬂbrﬁ fheZzrouplchnsatiag bCacflc CACqalkyl,

o et AR BbRERSY RO P AR ORIy DO R T~ 2 3

25rel- 2- [(2R) 6-[4- ({[3 (trlfluoronethyl)phenyl]carbannyl}anlno)phenyl]-1,2

, 3, 4- tet | t 2- .
(o 1t T PR D B SR Iy G Gale ) P By yraio-tra, Smide,
anlno)pheﬂy&&ﬂlm& ﬁxmnu¢etrahydronaphthalen 2-y1l} acetic acid; 2- {6- [3
-fluoro-4- trifl.uoromethyl henyl ] car bano

am no)phé}i‘ﬁ}ﬁ%mcﬁl})élj’ét@gﬁkl e@ﬁ{ é?f?lﬁ]ﬂ?dronaph%/héren )2/ 1/1} acet?/c} aci d;

2-[ 6- g?hﬁ%u@Cp€Aﬂ®Lhﬁh?§ﬂhmbp&emyk9GﬂﬁbﬁﬂﬁyMLauhMthhﬂﬂy&ﬁmﬂmﬁmﬁuédtetrahyd
rona a cetic, acid;

e i Ayibng ioghir BRObero S e s BT RO RT3 4- t et r ahydr onap

ht halién- 2nykl(lBceti ¢ aci d; 352-

{6-[5-({[3 r|fluor neth arbannyl} am no) pyridin-2-y1]-1, 2, 3, 4-
tetrahydr%ﬁ% %aﬁfi%a%lg?ﬁ%eféﬁg 2- {6- [5-( {

[ 3- (trlfluoronethyl)phenyl]carbannyl} anlno)pyrazin-2-y1]-1,2,3,4-

t et rahydr.gn hthal 1 acetl (5- { [(3-chlorophenyl)carb
anmoyl | arﬁq’ﬂfolg Wi %’rﬁ é %}’f)omf‘“ﬁl %“Ej@'t‘l?élﬂ@:gr onapht hal en-2- yl] acetic
acid; 52- {2-hydroxy-6-[4-( { [3- (trlfluoroneohyﬁ phenyl ] car banoyl }
am no) phenyl] -1, 2, 3,4- tetrahydronapht hal en- acetic acid; 2-

i dnoyl } am no) phenyl ]
-1, 2, 3, 4- tetrahydronapht hal en- 204} _acg ; 2- {2-ethyl-1-0x0-5-[4-(
{ [3-(trifluoronethyl)phenyl]&arbgpby noyphenyl] -2, 3- di hydro-1H
10i nden-2-y1} acetic acid;r2- K{1- B- [4-( {
[ 3- (trlfluoronethyl)phenyl] rbfhoy am no) pheny1] - 2, 3-di hydr o- 1H i nden- 2-
yl} acetic acid; 2- {1-o0xo0-5- ( { E4 (trlfluoronethyl)phenyl]carbannyl}
am ndPpheny1] - 2, 3- di hydr o- 1H—|nden 2-(IyE} acetic acid; 152- [5-(4- {
[ (3- nethylphenyl)carb anoyl] am no }
phenyl ) - 1- oxo- 2, 3-di hydro- 1H i nden-2-yl] acetic acid; 2- [5-(4- {
[ (3-chl or\’dﬁrﬁéfh%i iy Eaf-br Lyt Groxbiabsl. pryboreeipropry2-veeray said aryl or heteroaryl may
l - 0X0- 2 ebeq{llgﬁgﬂfeg WJI!E‘_O‘IIQQ)e[Hreg gI‘OMILS] sel%@t@(i frgm %I g%up%ons{slmg 69&091- C[ 6aﬁky{
[ 3- (trlfluoronethyl)phenyl]car banmoyl } am no)phenyl
20t et r ahydgrEph tdoen 2kopyrpbamdidyanoabiley urep, anfide, g 01@’-1 5{F4 Oe<0{and nitro;
[4- (tpi f llng Q%&HYJO%RH@QM&;] c%ﬁé@ﬁ@%ﬂl}&@all?ﬁ Qllﬂgﬂy c];)]ané- h%logﬁuréa amide,
tetrahydronaphtha en-2-yl} acetic acid -"{1-0%X0-6- [4-{ {
[ 2- (tri f hydiosyeedeyiyiptteriy| | car banoyl } anlno)phenyl] 1 2,3, 4-

tetrahydng@@ﬁgﬁﬂhqqxgjgL%mggp&hﬁeaC|d 252- [6-(4- { [(3 met hyl phenyl ) carb
anoyl ] am no % -1-oxo-1 3, 4- tetray{dronaphthalen 2- yl] acetic

acid; 2- R @4C63{1<Y prenl, H)@b@yoralkm tyhepsinesaid GGy lamayyac]furgher w@st}tuted
pheny! ) - i o hrod wftupd ﬁteega@yrgmaﬁ?wdn%pm&yybbo@p%d &eepcid; 2- [6-(4- {
[ (4- et hyl phenyl ) carb anoyl] am no
phenﬁﬁ) mgbdil, 2, 3, 4-t et rahydr onapht hal en-2- 30yl ] acetic acid;
2- (1-0xo-fy fifhinad L ROADYLEREHRTMYh @A O] phenyl }
, 3, 4- teprahydronaphtha | en-2-yl)acetic acid; 2- {1- oxo0-6- [4-( {
[2 (trlfluoronethoxy)phenyl]carbanDyI} an1no)pheny1]-1,2,3,4-
t et rahydr onapht hal en-2-y1} acetic acid; 2- {6- [3- fluoro-4-( {
[3-(trifluoronethyl)phenyl]carbanmoyl} am no)phenyl] -1-oxo-1, 2,3, 4-
35t et rahydr onapht hal en-2-y1} acetic acid; 2- [6-(3-fluoro-4- {
[ (3-net hyl phenyl)carb anoyl] am no } phenyl)-1-o0xo0-1, 2, 3, 4-
t et rahydr onapht hal en-2-yl] acetic acid; WD 2012/162127PCT/ US2012/ 038520
2-(6-{3-fluoro-4-[(phenyl car banoyl ) am no] pheny1}- 1- oxo-1, 2, 3, 4-t et r ahydr ona
pht hal en-2- yl)acetic acid; 2- [6- (3-fluoro-4- { [(3-fluorophenyl)carb
anoyl] am no } phenyl)-1-oxo-1, 2,3, 4- tetrahydronaphthal en-2-yl]acetic
aci d;
52-[6- (4-{[(3-chl orophenyl ) carbanoyl ] arg no} - 3-f | uor opheny1) - 1- oxo- 1, 2, 3, 4-




t et rahydr onapht hal en- 2-yl ] aceti c aci d;

2-[6-(3-fluoro-4-{[(3- nethoxyphenyl)carbannyl]anlno}phenyl) 1-oxo0-1, 2,3, 4-
t et r ahydrwoaptetteai2en- 2-yl ] acetic acid; 2-[6-(4- PCT/US2012/038520

{[(3, 5-dinethylphenyl)carbannyl]anino}-3-f|uorophenyl)-l-oxo-l,2,3,4-

10t et r ahydr onapht hal en-2-yl Jacetic acid; 2- [6- (3-fluoro-4- {

[ (2-fluoro-5-nethyl phenyl)c arb anoyl] am no } phenyl)-1-o0xo0-1, 2, 3, 4-

t et r ahy drinaiphintiad £6v-2lak Joaoehpbwndact Kbrmula (I)(G):

2-[6-(4-{[ (3-cyanophenyl ) car banoyl ] am no}- 3 fbuorophenyl)-l-oxo-l,2,3,4-tet
r ahydr onapht hal en2-yl Jacetic acid; 152-

{6-[2-fluoro-4-({[ 3- (trlfluoronethyl)phe 7 ©yl } am no) phenyl] - 1- oxo-1
, 2,3, 4- tetrahydronapht hal en- 2- y% B- (2-fluoro-4- {

[ (2- met hoxy- 5- nethylphenyl)cananD T phenyl ) - 1- oxo-1, 2, 3, 4-

t etrahydronapht hal en- 2-yl Jacetj c ggid;| 2- (6-

{2-f|uoro-4-[(pheny|carbaﬁ%%j f enyl}-1-oxo-1, 2, 3, 4-tetrahydr onapht ha
| en-2- 20yl )acetic acid; 2-H H

{1-

0X0-6-[5- ({[ 3- (trifluoronethyl)phe¢xb carbannyl}anlno)pyrlnldln 2-y1] -1,
2,3, 4- tetrahydronapht hal en-2-y1} acetic acid; 2-

{1 hyéroxy 6-[4-({][ 3- (trlfluoronethyl)phenyl]carbannyl}

am no) ph ,

{1 oxo. 6%»)%]11% 1§c3c4a1k>11 ]ftf ucg%ﬂn%t ﬂﬁhle{% agy; ?Qﬁ}aerr?grfﬁ%w £y13¢ hdero@yBinay

ami no) phmygqstlmteﬁ wetthne t@bmawap%ﬁég ﬁi@mélw &OWIC}DWS@})&WCEI aclCelkyl,

3 (1 0x0-fa b AR, SACRRIRI ABLROHAAGR e Byl H RDYHE RGP hal en-
{[(2-met Hhxg/sem@étﬁﬁylltmﬁw oesstivanbill T abdalksl plery wyang.-haleourga, amBiey -
30teq@ahMQ&BQ9p&&h§hgﬂm; yl']propanoic acid; 3- [6-(4- {

[ (3- et hyl'phenyl)carb aroyl] am no }

phenyl ) - RidxeHL GO, QPR sighyerwidepht hal en- 2- yl ] propanoi ¢ aci d; 3-

{6- [3 fIq@kqmﬁpghgﬁwﬁgﬂﬁluoronethyl)phenyl]carbannyl}anlno)phenyl] 1- oxo-1
,2,3,4- tetrah drona ht hal en- 2-yl } propanoi ¢ aci d; 353- ﬂ? fluoro-4- {

[ (3- et hﬁspm;ér%&y hyghiowl. halandrratkoyy. persin spid Crieplknl nmy 2 farthor subsuted

t et r ahydrgnaphthalee @ro%psyée]egﬂfe@ %ﬁq{aﬁ) I%ffﬁ(g(yl alkoxy, COOH, and ester;

3-[6- %4 {1 (3-chl orophenyl) car banoyl ] @m no} - 3- I uor opheny1)- 1- oxo- 1, 2, 3, 4-

t et r dRydrerdbht hal en- 2-yl | propanoi ¢ aci d;

2-

nethyl(ga%$ngégugmh§a&£é§%ggﬂﬁiéggTonethyI)phenyl]carbannyl}anlno)phenyl]
-1, 2, 3,4- tetrahydronaphthal en-2-yl } propanoic acid

52- net hyl - 2- (1- oxo- 6-{4- [ (phenyl car banoyl ) am no] phenyl1}-1, 2, 3, 4-t et rahydron
apht hal enrsinydnigh QM@B{egto%ingouI%s of Bk (){ 3- chl or ophenyl )carb amoyl]

am no } phenyl)-1-oxo0-1, -tetrahydronap thalen 2-y1]-2- met hyl propanoic
acid; 2- {2- nethyl 1- oxo- 6 [4 ({[3-(trifluoroftetiyl!)phenyl]carbanoyl}
anino)phenyl] 1, 2,3,4- 10tetrahydronapht Jydl acetic acid;

2-[2-met hyl- 6- (4 {[(3 nethylphen% carb. no}%henyl) 1- oxo-1, 2, 3, 4-

t et rahydronapht hal en- 2-yl Jacetjc ) { [(3-chl orophenyl)carb
anoyl] am no } phenyl)-2-net hyf - 1- pxo 1, 2 3, 4-

t et rahydr onapht hal en- 2-yl |Ra
152- ( 2- net hyl - 1- oxo- 6- {4-[ (pheny car
naph% al en-2- yl)acetic acid, )
2- [ 6- p4 {[(S-nethoxyphenyl)carbanDyI]gﬁﬂho}phenyl)-Z-nethyl-1-oxo-1,2,3,4-
tetrahydronaphthalen 2-yl]acetic acid; 2 [6 (4- { [(3- fluorophenyl)carb
anoyl] a

20t et ah;nﬁ]ggeﬁ%% ﬁéﬁé%]lfy;-ﬁ %%;Lo[al]ké/ glg} (&r heferoaryl wherein said aryl or heteroaryl may

2-[6-(2- fHels(ﬂfsﬁméd{v{l(h?nmﬂﬁithMb ploepsysklecrad hammiyl g]rmcnm}smhgagalz)zl- 2.-oeiidyy| - 1- oxo- 1
ace ic aci

,2,3,4- t 0 ale
27t o ( 2- AP RY ARRE, el P ey D FEEbUGARS Tt Rt BT 12 BAEH - 1- oxo- 1
, 2,324 tRetiy ﬂ:h:y'dd ﬁﬂﬂlph’ﬁt gralh;amns?stylg]oaﬂeu Csalk@l, dlkoxy, cyano, halo, urea, amide,
25rel- 2- 9%, : % - 0x0-6-[4-({][ 3- (trlfluoronethyl)phenyl]carbanoyl}an1
i no) phen ﬁm Y m? % E{rahydronaphthalen 2-yl]acetic acid (enantioner-1);
rel-2- [(ZB)lsQHmmiyJCOQHmteﬁof dmid¢;[ 3- (tri fl uoronmet hyl ) phenyl ] car banoyl }am n
0) phenyl]; d aﬁ,tf%% \ydr onapht hal en-2-yl]acetic acid (enantioner-2); 2-
{6- [3- fPﬁgﬁ%eﬁ A3Y(Yri f1 uor omet hyl ) phenyl ] car barmoyl }  ani no) phenyl ]
-2-nmet hyl -1- oxo-1, 2, 3, 4 30t et r ahydr onapht hal en- 2-y1} acetic acid,
2-[6-(4-{[(3-chlorophenyl)carbannyl]amHno}-S-fluorophenyl)-z-nethyl-1-oxo-1
,2,3,4- tetrahydronapht hal en-2-yl]acetic acid; 2-(6- {3-fluoro-4-
[ (phenyl car banoyl ) am no] phenyl } -2-nethyl-1-o0oxo0-1, 2, 3, 4-
t et rahydr onapht hal en- 2-yl )aceti c aci d;
352-[6- (3 quoro 4 {[(3 fIuorophenyl)carbannyl]anlno}phenyl) 2- met hyl - 1- oxo

a ~ o~ v .

oanDyI)anlno]phenyl}-l,2,3,4-tetrahydro



52- [6-(4- { [(3-chl orophenyl)carbanoyl] am no }

-2,5-di fl uorophenyl) - 2- net hyl - 1- oxo- 1, 2, 3, 4- tetrahydronapht hal en-2-yl ]
acetic acw0;202/%66127{ 2, 5- di f | uor o- 4- [ ( phenyl car banoyl ) anPaojushenisgs2o0
-2-nmet hyl -1-o0xo0-1, 2, 3, 4- tetrahydronaphthal en-2-yl)acetic acid; 2- [6-(4- {

[ (3-chl orpoph | ) car I m no L .

L et SRy SRR RO B R whercipid G i SR EFERE YR
acetic aamdunﬁtdmnﬁghhydmﬁmmﬂﬁvﬁBbMyM@ﬁm&Lp@enyb@&nbamnxk}anino]phenyl}
-1-oxo-1, 2, %7 - tetrahydronapht hal en-2-yl)acetic acid; 2-

[2-met hy™ 893 net hyl -4- { [(3-methyl phenyl)carbamoyl] ani no}

phenyl ) - Joraybarhauilcally atceptitdbryattrtbnapht hal en-2-yl] acetic acid; 152-

{2-met.hyl -6-[2-nethyl-4-( { [3-(trifluoronethyl)phenyl]carbanoyl}

am no)yphenyl] -1- oxo-1, 2, 3,4- tetrahydronapht hal en-2-y1} acetic acid; 2-
{2- nethyhﬂ%ﬁﬁhﬁmﬁﬁw&s4n®n®oﬁﬁb@ﬁmbﬁmu@ﬂmﬁythyI)phenyl]carbanDyI}

am no) phenyl] -1- oxo-1, 2,3, 4- tetrahydronaph%@alen -yl} acetic acid; 2-
[6-(4- { [(4- chlorophenyl)carbanoyl] am no Ry

- 2- met hyl phenyl) - 2- net hyl - 1- oxo- 1, 2, 3, 4- napht hal en- 2-yl ]
acetic acid; 2- {6- [2-fluoro-4-( [ Iuorpnet I)phenyl]carbannyl}
anlno)phenyl] 2-met hyl- 1- oxo- 1, 2| @K

acid; 2- [6-(4- { [(3-chlorophgnyl
-2-f|uorophenyl)-z-nethylf%: .X- tetrahydronapht hal en-2-yl] acetic
acid; 252- {6- [2-chloro-4-(] { -(t ifIuoronethyl)phenyl]carbanDyI}

am no) pheny1] - 2- met hy1- 1- oxd%1, 2, 3, 4- tetrahydronapht hal en-2-y1} acetic
acid; 2-(6- {2-chloro-4-[(phenyl carba ) am no] phenyl }

-2-met hyl -1-o0xo0-1, 2, 3,4- tetrahydrona al en-2-yl)acetic acid; 2-(6-

{ 2- cyano -wherdir{ Rhie @C@carplbdhyjydry]amilﬂapmb wgaic}l may be substituted with one to three

al d; 2- [6-(5-

(T (30BNl i b PO o R K AT G0 1, 2, 3, 4.
tetrahydnﬁwmphﬂhaﬂenm@9ywpgm@mtm@maEJMMNﬁyl§Ernmmhndmweoxo 6-[5-( {
3-(trifl I b I d 2-yl] -1,2,3,4-
EetﬁaL;drgggﬁﬁ%ﬁaﬁ%hP%?§{}]gggt?gngc?danggg)FgrhE;Ryl { on-6- {5-
[(phenylcaBbamﬂthEﬂwnwﬁpymTﬁwny@@ym#hampEnma4mn@tmdhydh@mmpMMﬁamem 2-

| )acetic i o 5 0- 6-
AR R G LR e L o g e S e T R L L
tetrdﬁydﬂhnaﬂhthaﬁemmﬁegﬂmy@mammgoadiahszbﬂGmﬁﬁyAWME(Bﬂ%xmhmmoph@nyl)c arb

I 1)-2-methyl- 1 - - 1,2,3, 4-

oty ahydraast B BH85E T ogi e aoi d: 52 (2. meinyi . 1 -oxo-6- {5-
[(phenyldﬁnb@ﬁﬁ@@@%ﬂﬂhd@pywnwrdnﬂe2 yl} -1,2,3 ,4-tetrahydronapht hal en-

yl ) acet t byl - - 0X0- 6- [5 ( { [3
(trlflud#o%é&%3$g%%%%§ﬂ¥%§r anDyI} am no)pyrimdin-2-y1]- 1,2, 3, 4-
t et r ahydreoctalphis hdtendedtly Hlor &c€tdliylaci d; 2- {2-ethyl- 1 -oxo0-6- [4-( { [3

i vougre BRI I RISVt 2,0 & 10
[ 4- (tr|fI%oﬂbwﬂﬂhyWﬁ@heByBﬁt&hﬁaﬂbyﬂb@HmVMbﬂmhenym%em&W®@3m4mdCrQﬁkﬂ

tetrahydr CJ - xQ-6-+[4-( {

5 (e o R ETRL B R b BERL Sl e P oech. R P

t et r ahydreerbagticheldeand2styrl} acetic acid; 152-(2-ethyl- 1 -oxo-6- {4-

[ (phenyl ¢ %ngDyl)anlno]phenyl} -1,2,3 ,4-tetrahydronapht hal en-2-yl)acetic
aci d; 2-1? (4- { [(3 -chlorophenyl)carb anoyl] amno } phenyl)-2-ethyl- 1
- 0X0-251, 2r 3 phampeutichy decoptalphsdtahaer?- yl | acetic acid; 2- [2-ethyl-6-(4- {
[ (3 -nmetho xyphenyl)carb anoyl] amno } phenyl)- 1 -oxo- 1,2, 3,4-

20t et rahydr onapht hal en-2-yl ] acetic acid; 2-(6- {4-

[ (cycl oheboy igembenayd plars popipewmys f Emeln ki witreioR ois hidroxy8 or a

,4-tetra n I ic acid; 2- [2-ethyl-6-(4- { [(3
-nethylpﬂé%%%f%ggéggm%%mﬁ%sx &gg@% phenyl) 1 -oxo- 1,2,3

, 4-t etrahydronapht hal en2-yl] acetic acid; 252- [2-ethyl-6-(4- { [(4-netho

xyphegy! ) ' ~orhula PO Aby

e Ry ot RARrEnaY e SR uBRAR W rophu WD (O B BB ) car
anoyl ] anhhpwherpinefiy hrp (2ot igimacduticglyocceptapledalt theteef r ahydr onapht hal en2-yl ]
acetic acid; 2- [2-ethyl-6-(4- { [(4-nethyl phenyl)c arb anoyl] am no }
phenyl)- 1 -oxo- 1,2,3 ,4-tetrahydronaphthalen- 3 02-yl] acetic acid; 2-
[2-ethyl-6-(4- { [(3 - fluorophenyl)cardh amoyl] am no } phenyl)- 1 -oxo-
1,2,3 ,4-tetrahydronapht hal en2-yl] acetic acid; 2- [6-(4- { [(3

, 5-di et hyl phenyl )c arb anoyl] am no } phenyl)-2-ethyl- 1 -oxo- 1,2, 3, 4-

t et rahydr onapht hal en-2-yl] acetic acid;

carbanoyl] am no }

—_ A



[2-ethyl-6-(4- { [(2-nethoxy-5-nethyl phenyl)c arb anoyl] am no}

nyl)- 1 -oxo- 1,2, 3,4- tetrahydronaphthal en-2-yl] acetic acid;

(2S) - 2wet2hl161120x0- 6-[ 4- ({[ 3- (tri fl uor omet hyl ) phenyl pPcanisarmypBbgsanm no) phe
1-1, 2,3, 4- tetrahydronaphthalen 2-yl]acetic acid;
(
]

2?)'2 o] VR ish s RAT TR 4}@?%@@%%@%) S URB S 5 P

y
(4-chl onomhqmydle)lﬂ;actmampwd]twam sn@eN ahayiinjacArtiedlRyekechtabl Qalilthde S, 4-

et rahydr onapht hal en-2-yl Jacetic acid (enantioner-1); rel-2-[(2R)-6-(4- {
[ (4-chl or ophenyl ) carbanmoyl] am no } phenyl)-2-ethyl-1-o0xo0-1, 2,3, 4-

t et rahyd mﬁsap%hai 50 r2haph Joaoaibbundacf Kbrfela ant(HexmeRB), ()@ [(O¢)2ieh | (O(0; 4-

3- carba henyl) - 2- et hyl - | 1,2, 3,4-
16t o1 Pany BRI RRES RO phd] P RLRRRAYE b GE Vit s Paskgfoups icrea
[ (4- CEl grfﬁmhﬂaag}ﬁ))lp acﬁlblsﬁﬂgl)ﬂrﬂetlﬁrﬂmﬂl@l DCID"E]@OQFQ)H- ﬁfigioi’bﬁ}eth&} (iifﬂt(oi?{l,%ﬂﬁxﬂ-
tetra rona en- 2- acet - chl or o- 4-
[4-(t r?/f 1981% ‘Er yf")ap‘ﬁ@ﬁdcflglﬁ?l a%ipraﬁleafﬁ Wgﬁe%enyl] - 2-
et hyl -1-oxo0-1, 2, 3, 4- tetrahydronaphthalen 2-yl} acetic acid; 152- [6-
(2-chlor

(2 ot or g S AL ARG S el I Pt ) € BRI L 8T M) e i o .

[ 6- (12- chiham)r4B(H), WieBsidR, ﬁlomdnyylpﬂa@yzlr)rﬁceaﬁ&mlgmylbt]ablammmeréof
phenyl)-2-ethyl - 1- oxo-1, 2, 3, 4- tetrahydronapht hal en-2-yl]acetic acid; 2-
{6- [2-chloro-4-( { [3-(trifluoronethyl)phenyl]carbanoyl} am no)phenyl] -2-
et hyl - | - odhes-idveatich #lso r@Ricetorcammycuindn afitvirialk €n-(BeA)1H)(BE €hiCy, (BEDI(IER-(D[16;
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(2S)-3-Met hyl-2- (2- (1; 0x0-6-(4-(3-(3- .

(trifl ug/&o@é%ﬁﬁ‘f"%pﬁgﬂﬁﬂnfﬁ?’é‘@’ é?‘f‘éémo)‘/”?‘&?%}:@?%)f1é?’%°éh§r%r?‘bnapht hal en- 2-

yl ) acet artehhydrotaphilen-2gi]eeedi8i®- {2- fluoro- 1- oxo-6- [4-( { [3-
(trifluor

t : I I '
0) pheny1]2_—[%‘1—3(5—%(%,Z?Pc{%%%ﬁh%ﬁ%@%ﬁ%ﬁpﬁéﬁ%nﬂ@—%ﬂw?phggyé)[—}—gx%b?a,@_ (2-F luoro- 1-
0XO0- Gg( 3-tét&hydr3rr113plhtﬂlﬁléﬂ—t-|y:,]&feﬁdﬂﬁﬁd]y| ) ghenyl ) urei doéphenyl) -1,2,3, 4-
tetra ro al en-2- cetic aci 85 2- {2- roxy-1-qxo- 6-[ 4- 3-
% oo ry S Ho R N aderd SR T o i B bR g0 s 0585000 |
(; r ihfl uci]rtafahpdrylhaﬁminataytqu;ﬁebamylt %alm' n - y g
o) pheny1]-1, 2, -t et rahydrona al.en- 2- aceti ci
P or st fstebpmy eapaa bRy i rudoseh P Bl F Ak P omapmemiteln-
yl ) acet i @-@picélick8@; 2- ( 2- met hoxy- 1- oxo- 6- {4-
[(phelgyl ;a{é@%ﬁély)fﬁggdjghen%lé 3 1,2, 3 4-1 g}t rah roqﬁfl)_ht hg&gq 2-yl)acetic
acid 2- (22 Uk BHB A 3y DS R Be v s dy By L 1 0% 524
t et r ahy drierdphitiph@ae22 yl hagiehdia; aci d 197
212 ( Ireigﬁ‘%?“ I“”ﬁ% -3%?%?%- ;EE- |
(trifluordh I}E‘P}Ob B Félinftilgl)fyﬁ% §1 #) emyHcarbamoyl]ammo}phenyl)—1—0x0—1,2,3,4—
0) pheny 1]tetlah@dr3naphihaltd-2kysbconaght hal en2-yl ] acetic acid
2-(_2-(I\/I9t2I]¢)§§é th'JIfL(_ -ot(}o- 6- -%13- (hB- ) ) )
trifl © A"y lypae Segahynylic 1-gxes LA erangaprhdaledal en- 2-
3(/I ;:ide??gz?)acéti@dié% 2-[%6?(4- {?(%Z)a ch%ﬂofophenyl ) car garmy?r] am %‘E} - g- o
fl h 1)-2-(h t hyl ).-1- .2, 3. 4-tetrahyd t hal en- 2-yl t
e act a2 e eE O3 Oy TP E LG Ty b Sht A £JARAAL en- 2 vl ace
f : ;JOI’ oPhaétyah)zdralza(%)hmdemxayrm&dﬁgIac)id; 1 - oxo- I1 2,3,4-t Ft r a_hyd]r o] naplhi halzen- 2-
aceti c - (- 0%x0-6-{4- nyl carbanmoyl ) ani n en -2-
() 505+ o PrdrbR i PRttty b B bR AR eRa A T REet T o’ aci d
2- ( 1- Oxo-tétrahgidrOidphghhiemn nadtidadiggheny 1) -2-(2, 2, 2- trifluoroethyl)-1, 2, 3, 4-
tegr §drto d{aﬂifﬁplm - y%l;} ac te()g acyd) 212(re1.- Z)IPL%‘S%'E)I g-ﬁz-chyoa 0-4- {[(3-
chi oghenyr oAt by il RS ThEN gt fpophag 545, 4!
t et r ahy drierdpiibiuphtsie22 yl papetoicacaci d 2- (6- (2- Chl or 0- 4- (3- ( 3-
hi h I ' h 1) - 2= net 1- -1,2,3, 4-tet d ht hal en- 2-
o oPe ) PR S 55 3ot SRR A e
chl or opheiyt ) car banoyl | am no} phenyl) - 2-ethyl -1-o0x0-1, 2, 3, 4-
t et rahyd | en- 2-yl ti id 2-(6-(2- -4-(3:(3-
chi or opheryTr N @rtrg sk et 5o Tigict M-SRl PG i omapht hal en- 2-
yl ) adét i acteabiydtoZiphthiled 2 24]plopdRbicteidd- { [ ( 3-
hi h I b I ' h -1 - -2-(2,2,2-trifl
othyl) f’1?%1][,%3@‘%?(5@{f%@rﬂ%ﬁﬁ%ﬁwﬁﬁ%ﬁwpzzewaqi%aq-ﬂéﬁgcseéahyﬁr'onapﬂ%f%n-z-
yl|propanoic acid;
3-{6-[3-fluoro-4-( {[3-(trifluoromethyl)phenyl]carbamoyl} amino)phenyl]-1-oxo0-1,2,3,4-
tetrahydronaphthalen-2-yl} propanoic acid;
35  3-[6-(3-fluoro-4- {[(3-methylphenyl)carbamoyl]amino} phenyl)-1-o0x0-1,2,3,4-
tetrahydronaphthalen-2-yl|propanoic acid;
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246444343- Chl or ophenyQur ei do) phenyl) - 1- oxo-2- (2,2,2-trifluoro ethyl)-
1,2,3,4- tetrahydronapht hal en-2-yl)acetic acid 215 rel-2-[(2R)-6-(5-{[(3, 4-
di f | uor opwenyi2ywarbanoyl | am no} pyrazi n-2-yl)- 1 -o0xo0-2PCT/US2012/038520
(2,2,2-trifluoroethyl)- 1,2, 3,4-tetrahydronapht hal en-2-yl]acetic acid

(Zjig4g4?£21 1@%%(%0};]@%1% 514 %Ir%a%rfe] grg‘)“g?/g?]é{’rgﬁl?%él}éﬁéﬁﬂtzﬁa“en 2-yl)acetic acid

216 rel- Zethah2dpnHhth§lbn-2fy(jpippanoleexiyl car banoyf | am no] pyrazi n-2- yl}

a2 (o Cu i LobioghBR M by S bSH AL RROBRE DAL o Y1 T ecette

y1) - 1- oxaet2hidozhpRthalein-blyuropeddiydc)d; 1, 2, 3, 4-t et r ahydr onapht hal en- 2-

ARSI NS Y)%ér%ﬁ%é"rz[f@ﬁﬂ%f%%5@%5191@@6@@4;-ylpz_,31,4-5%@@@9@13%@&&2-

t et rahydrﬁ)pajpbﬁditedcm 2-yl]acetic acid (S)-2-(6-(4-(3-(3, 4-

Difl h thyl-1- ox0- 1.2, 3, 4-
Dt 1 any A o S RO RS Tk Yoy SRt B ramobibey 2212
compoundsnafyfropmiacitl ), (1) (A, '(1)(8). (1)(9. (DD, (H(B. ()P,

bhar e gt PEaPY e b Pt B T o4 e AR DR hent . Thi s

i nvenoi onectadhg@rofiph@dhles2tygacdopadnds of Formula (1), (1)(A), (1)(B), (1)(0Q,

compounag: arebiidr e et khrrhobebbibind AN e cor Tor use in

t he treattér&ihpdreﬁa niagisn-2ylladetiided;i nvention al so relates to conpounds of

R o e N T IR

accept ab|t&raﬂi§adlrbl$aphﬂhﬂéleﬂfyl adefic idi@ manuf acture of a nedi cament for the

b Lo I T i S A T

encorrpassae)dcembhdﬁdn the term " phar maceut i caIIy acceptable salts” refer to
non-t oxi |'ts.of the co nds of .this inyenti n. Slts of the discl osed
corrpoundg2 @(a)( {Efrq’ﬁ’?eﬁl{j“%phﬁg’g}%&r%ﬁlﬁf’)ﬂg o} pe élpg%éfr-‘/ Pafdeichal group may be
prepar ed teyahgdiynaphihblabl-gljartiadd;known in the art, including treatnment of

e e RE AR A5 B SRR S % e

| i ke, 200r tWalhhdra]ﬁhpBﬁhgamB@l aectidlacidS5such as acetic acid, trifluoroacetic acid,

o ¢ 25 S B o ORSRL, Ah LT Eo RG2S

such as gtttubydromiphthalei-ohyicedakadd@t uroni ¢ aci d, al pha-hydroxy acid, such as

aci o, ar ongie e s b TAEROUEn R ARe st 3050 AR ke d £Eb 1 oni & 22?3“ i

such as pettah&al:reﬂm@mhhlémmym@m gkid;met hanesul f oni ¢ aci d, et hanesul fonic acid

o 438 L ORI P B PPALTRERA S M SRRL R ol b L LE

chlori desetrdhydmmﬂe&alem 04gi] ﬁkeﬁc a@C@haitieser- Pr opi onat es, decanoat es,

cane ! o <5 AOG BB -t ETL T LR BRI RL BBl

f umar at esetramdhe@tpmalemIyMﬁueﬂ&aefid(ﬂ:hmbﬁSr 2)hexyne-1, 6-di oat es, benzoates,

AT L s LN R B o atel

phenylobuttetath@donaphthilad-2 ]} atelic heti,es, y- hydr oxybut yrates, glycol ates,

A T ot o L

napht hal eaehgdsudphthalad-2g1]acdt ddd; of t he di scl osed compounds contai ning a

car boxyl i.c 2 i di i ona be prepared by
reacting Wi {rc? fﬁ”é‘h‘l‘ f(tgﬁqnelcﬁrgglgoy ?@e%}a# W@%m g‘éﬁ?& acceptabl e salt may
be nade wettdhydrolpbthaled-ghaefit ﬁﬁdjs a pharmaceutically accept abl e cation,

oo one St R At B e A bR Py e b S ee PR L

sal t s andetaimairtnaphihslad-2-§]jacdc ¥ed;l as salts nade from physiol ogically
accept abl e organi c bases such as trinethylam ne, triethylam ne, norpholine,
pyri di ne, piperidine, 35picoline, dicyclohexylam ne,

N, N' - di benzyl et hyl enedi am ne, 2-hydroxg§§hylanine, bi s-(2-

hydr oxyet hyl )am ne, tri-(2-hydroxyethyl)am ne, procaine,

di benzyl pi peridine, WD 2012/162127PCT/ US2012/ 038520 dehydr oabi et yl am ne,
N, N - bi sdehydr oabi etyl am ne, gl ucam ne, N nethylglucam ne, collidine,
chol i ne, quinine, quinoline, and basic amno acid such as |ysine and



chem cal composition but differ in packing, geonetrical arrangenent, and
ot her descriptive properties of the crystalline solid state. Pol ynorphs,
t her ef or eworralz/te2an2e di f f erent physi cal 25 properties su®iTAS260LARRS20
density, hardness, deformability, stability, and dissolution properties.

Pol ynor phs_ t ypj cal exh bit different nelti IR s tra, and
Pol yor o XSy el DL LTS ent EL LA ROl LRy L B specir e and
The ski | lteehhadrbhapaialea-Dlyljapps add;at e t hat di fferent pol ynor phs may be

P eagont s, (SBGT IR D HEH e mERE OB aRa b e e TR Y LAt ot ur e

pr essur e, tetdhy GOsphtieiot-2 FBycatiesdilit i n pol ynorphs. I n addl t| on, one pol ynor ph

T e My RHeh b e ST SR Rk 98 Lhoms:

forns (e tgtrahy drbnaphifblan-P51]amRec avid;mor e asynmetri c carbon atons). The

hese ar &4e R R IROERE SO e S T BB et fon. |35 Li kew se.

it is undersi@othphiisitn-2yOasepotsid] or salt of Fornula (1) may exist in

ncl uded St R Rkt LR aL SR RN BRETEPe- L0 86 under st od

t hat 10he tpragdbiaphthvientiygacctinadidjdes al | corrbl nati ons and subsets WO

2012/ 162 PCT/ US2Q12/ 0385 of the rti up fi ned herei nabove.
The scoptjezz(éfm‘f 6?’5% & EPEQI ]Pﬁl‘faél?‘fm}og@ fuges er‘i"?’&tglu? 1%?$st er eoi somers as
wel | as pbtmhizdlreﬂhpeﬂhaaﬁ pghwyesc afid;enant i oneri cal | y/ di astereonerically

e R i S L

her ei nabame\hy&iﬁlna@hﬁubxi E—@I adefiy &id;i on al so i ncl udes i sotopically-Iabelled

Fol ot ng.- Bttt mah acd i S S PrhGrLc Bohid uPeSPhy e 4 at om

havi ng al’tetﬁih@(ﬂfblﬁapthISn myl}mlsaﬂw;rrber d| fferent fromthe atom c mass or nass

noor por o CamF RS BomBINS G RE Ty Dok e RSB B darey 23

accept abltaraﬁgadlrb&pthElleyl}lamlhu@ie i sot opes of hydrogen, carbon, 10nitrogen,

oxygen, ro u uorin |ne chlori such as 2H,
S 071, PG R AR g b B melBiongEa A LR 1954510 8° 1551
COTTpdﬂndSetfaﬂlydrbﬁlpblﬂlﬂ&eﬂ-tyl hdeuemtid;on and phar maceutical ly accept abl e salts of

PRI o TR AR R R R
Irs]gtsgp: (rllftlc:)tfayiy(:lralh@hﬂhglidn Q@r;}af/némld?dof the present 15i nventlrce)nI fo; g;(:{rg:je e
ueetul 1y RahPEe P Rbey Funod P BEGe TP oo S O P e

i.e., 3Htetaahddro@pbibmerdd-yl]hcetc ac1dl,4C i sot opes are particularly prefer red for

par 1 200l 815 ReR O [ BRSO BT EN R et NP by SRR T332

i Sot opes tarayfratdphtbalbaplyy acesiebedll; i n SPECT (singl e phot on eni ssi on

Cubst ¢ utd Bt AEurete e B SRR T e DN can af fora

certain tt&&ﬂa@zﬁ&hﬂphtﬁal&dy@nh@ge&:ld esulting from gr eat er netabolic stability,

hence, - meyCog P B Bl Pt eGSRt Shek o Pt baearry S b

conpdOnd-dfacétizrapidl a | and following of this i nvent| on can gener al I y be

Phe. Bxampt e nur S By el BEF R SRRl TSl eil e ot opi cal 1y

| abel | ed teteshgdrbiiaphtbsled2 RGmectisati@pi cal | y | abel | ed r eagent DEFI NI TI ONS

ar e meant LonSbtl i ry RGP P T R el Pl 2908 |20

herei n, uetsdgdotphihnied2 gt bhetivksd, the term "al kyl" (or "al kylene") refers

to a.,straj ght or branc chain al kyl ,. preferably. havi from to twelve
car bo. achntefikichona) Buetk b Vbbb SRRty L el T AP g 5

unsat ur aty®dcenic ikid;nul ti1 pl e degrees of substitution, preferably one, two or
three, included within the present invention. Suitable substituents are
35sel ected fromthe group consisting of halo, am no, substituted am no,
cyano, hydroxyl, al koxy, ester, carboxylic acid and alkylthio. Exanples of
"al kyl" as used herein include, but are not WO

2012/ 162127PCT/ US2012/ 038520 |imted to, nmethyl, trifluoronethyl, ethyl,
propyl, isopropyl, isobutyl, n-butyl, t-butyl, isopentyl, npentyl, and the
Iike ‘as mell as substltuted ver5|ons thereof As used here|n unless

. - a Y v o [ T Y 1



pol ycyclic, substituted or unsubstituted. A nonocyclic heteroaryl group may
have 1 to 4 heteroatons in the ring, while a polycyclic heteroaryl my
contai n Iwoaodieherer o atons. A polycyclic heteroaryl riPog/usay1208852@i n
fused, spiro or bridged ring junctions, for exanple bicyclic heteroaryl is

a polycy teroar eteroaryl con m8 to 12
menber 3o aHanY ooy b B e R iy RPN RO Bl %5 merber
at ons (caabmgaoamﬂmmate@qaamﬁsmd Exenpl ary heteroaryl groups include but

are not ljmted to: benzofuran, benzothio , _furan, im_dazole, indole,
ot ht oz o BBty e R BT R s G b E S8

2012/ 162 kvaRGabhdpR02124-038 52 pyd;i di ne, pyrlnidine pyrrol e, quinoline
qU|na oI|n t hi azol e, .and thio abl e uent s

I
For " nat erbaryi AT e g Er ety GEron Ve NE R bt rupt TSR
substltutkﬁywm&smM$ed hereln the term"cyano" refers to the group -CN. 5As
d h t I ef th - Rb, . wh '
Lo " P S S Bl L S B RN R I

used herauﬂmy&hﬁmm@matzaghamcaaafers to the group -C(0)0ORe, where Re is

G - Coal ky]| Cﬁc erein, term "urea"
refers ty :%gﬁ q3 é@%ﬁ?%ﬁ@nw&ﬁngPH‘ﬁﬁmﬂﬂﬂfﬁﬂngpgmi%éa%% ‘i ndependent | y
H, O10C6a&km&mnmmmﬁamCQQMa&mab&&I As used herein, the term

O s B e R N TR P SRR Y o o ™

occur. muﬂwﬁﬁmmmmdmhe@ahﬂmcuﬂﬂess ot herwi se defined, the phrase

AR L LI A S I Y

15nor e suaﬁmy&uﬁmhmgaompua@meﬁ@dabIy one, two or three. The phrase should

L RO R A R

al kyl sul faonayl , al koxy, alkoxycarbonyl cyano, hal o, urea, am de, hydroxyl

o e B e Rl bR e LB

fornulatupﬁkmﬁmmmﬁising a conpound of Forrmula | or pharmaceutically

Carrhers HRaTbE o eReiof e RD B AR AR TR A7 e cxcl pi ent's ar e

acceanabhanmymbm@maaaseyq&mbemm@ conpatlble wi th the other |ngred|ents of

the f ti t del et t th f th
pat ent ) -0 A0y Rspii Bl Tido oGy LEREe STt RO TROAMEER 1 hore i <

provi ded yd)aptioaeigs for the preparation of a pharnaceutlcal conp05|t|on

wth ot 12RsebRE al Bl SbsRur RSP i £ BREL ortoR Ry bR L 1

dose for m-gpnétriagidng a predet erm ned anmount of actlve |ngred|ent per unit

compaing oF AT i Red ek PERE i ety FshTEr4 her apeut i cal 1 y

ef f ect i vactehbg@rosaphthalthiatyl|msti¢ agdd;e unit dosage forns nlght be admi ni st ered

Pr ot orr et W AGCAGE Sy DFEarEbGERRE G g e By e or

sub- dose,2-@fchieraeidn above recited, or an appropriate fraction thereof of

o e A L TR e SRR ESLLE9L COMSBLA hRI e

20128D62D%ﬂﬁ@iku82912/038520 Phar maceuti cal conpositions may be adapted for

buccal or” G Rtal PRt dari oy By 5 G R B Rraapoalel 9

sublinguaﬂwk@awwbﬂnsdernal) vaginal, or parenteral (including

ompost {1 oHa iy “BEPORREr B HRY Rt ks TR BT RE T ¢ of - phar macy.

for exanphemyhymbhmﬂgimgummﬁOma$SOC|atlon the active ingredient with the
exci ient ) ?% d.for or nlnl rat rmaceutica
conp |t|oﬁ VA Hw °§% 3@%??@”?@?W”’ e 15?@ Pk%iggdles powder s
or gr anulteghydohaphtihalas2-gtlagtiSped)Si ons i n aqueous or non- aqueous |iquids;
edi ble foans or whips; oil-in-water liquid emulsions or water-in-oil |iquid
10 enul sions. The conpound or salt thereof of the invention or the

phar maceutical conposition of the inveption may also be incorporated into a
candy, a wafer, and/or tongue tape fornulation for admnistration as a
"quick-dissolve medi ci ne. For instance, for oral admnistration in
the formof a tablet or capsule, the active drug conmponent can be conbi ned
mnth an oraI ~non- tOXIC pharnaceutlcally acceptable |nert carrler such 15as

. . o o o



above, and optionally, with a binder such as carboxynethyl cellul ose, and
aliginate, gelatin, or polyvinyl pyrrolidone, a solution retardant such as
par af fi n,wa2egeeRri on accel erator such as a WO PCT/US2012/038520
2012/162127PCT/ US2012/ 038520 quaternary salt, and/or an absorption agent

T 2 LA s e RO lBh S PR L o

muci | age, tet@ihy&ohdphihalts 2-9fjaeat hdid;0si ¢ or poI yneric materials and forcing

be run ¢ G e Taael waCRTRe DS DR et O her B PR 1y b or med

sl ugs br akeinydroiphgslantygscetidivgd;gr anul es can be | ubricated to prevent

aci o, oa <t e BE B e e iRy P B 2 i xtur 6.1t hen

conpr essadrahpldlrenatpmihhleﬁsyl ddedic sieattidmer1)sal t of the present invention can

Fanlets drraioty i iRdvobiing v Bighheer Gheho iy PR 6T T8 Cogi ng ot ops. A

cl ear opaetwhycpbﬁbtpﬁmhlbﬂeyqﬁxamﬁtgd@ﬁmlbﬁﬂ:ﬂ z)g of a 10seal i ng coat of shellac,

a coatin f.s ter i sh co of wax can
e’ e ovi el R BRL 4 PR R Bt ine B P PSR 9 0 o

di ffgl()enttetfbm(&g@@)hthalenzyl 18Je6d a(ﬁ(]! ui ds sucE as soI utions, syrups, and elixirs
can be pre in ni t t.hat uantlt contains a

ot edet e A At br sty e aparerts ey BRE AT B8 g lbar ed by

di ssol vi ngrahh@oephmpatng ygacesahdid;t her eof of the invention in a suitably

2 non-t o BN BRoT AR eree eSS B BB R Co8) e dber s ng.

t he conpaettly@bonaphdhtiledd- yI}h&tbeM&nti on in a non-toxic veh| cle. Solubilizers

pol y Ry HT @HECES iR DR EERar s b eub BT oS0 Zafitl vusl 2ddn as

pepper m nttrabi/dronaphthaledl-yHue et s@r s, sacchar| n, or other artificial

Rt B L AN IR

f or mul at iterehg&bnaphthalcbe-ypaepasiced to prol ong or sustal n the rel ease as, for

R e e S A B b

pr ef or edetfahydrdl&iphﬁhelelyzm}a&dﬂea@lin;ar maceut i cal corrp05| t| on 25As used herein,

Speci 11 ed-EaraPbron, (s Tmonary R By Bty AR ehe ShHuRe oy hht ame of e

condi t i onectrabl drohapbthalen-2lyl|adei@idiig t he progressi on of the condi tion, and

Ao T A T RO ST i RN TR

del ay of XMylmearecidnset) is typically accorrpl i shed by adm ni st er| ng a drug

A e R T R At R S TN R A A L A L

t r eat ment2-ylpcaicrmgiamal , especially a human, sufferi ng from obesity,

O o S e Ao RO S SR i O L o, bt ance

adm ni st astrahgdrandphibslapeyt)beedd hoyd;ef f ect i ve anount of a corrpound of Fornul a |

Compr i se 1 e B ROkl Uy i B pheb s Ebee B e PO B dne of 5

phar B8c e uttrabgdroephthalsi-Liydaceioatiai ni ng a conpound of Fornula | or salt

b010) 3 62 DR B By i 3 Ay st i 42 of f ect i ve

anount " rfetmhedrbﬂm@hthaemmyl]a@ﬁcmdr ug or pharmaceutical agent that wll

elicit the biol |ca nse.of.a, tissue, s m animal, or
human thg[[2 by ﬂ)g%lglu%%ug B o) FIP@P%E%%OYI '?lng}qt'h g@éﬁ%"éﬁ%’% clinician. The
t er m "t haeteghgdivhapadhblyn-24yf] aetwwedanount means any anount which, as conpared

oot PR BB Fede USRS SR YRR, eSS

di sor der ,teteihy&bebphthhite2ly]|acetic acidlecr ease in the rate of advancenment of a

di sease or disorder. The termalso includes within its scope anmounts
effective to enhance normal physiol ogical function. For use in therapy,
therapeutically effective amounts of a,gonpound of Fornmula I, as well as
salts thereof, may be adm ni stered as gﬁe raw chem cal . 10Additionally, the
active ingredient may be presented as a pharnaceutical comnposition.

Wiile it is possible that, for use in therapy, a therapeutically effective
anount of a conpound of Fornul a I or salt thereof may be adnlnlstered as

o M. o " o o, Y o



artisan will appreciate that if a substituent described herein is not
conpatible with the synthetic nethods described herein, the substituent my
be protecwoedowtshi2a suitabl e protecting group that is swrabius2a10/088520
reaction condl tions. The protecting group nay be renoved at a suitable

poi nt |nt r ue qvide_.a desire erne te or target
conpound.? aif(?%d#m?t 1%8#8%&§m%1 %‘f}d%g'b"rffg’le@()\) f Bth’g]t]eﬁlﬂ%’ gt oups for
S_G{]ﬁi ti vaetﬁa{hydre@@hﬂhmlen -gygupsc ai@ enpl oKed_ vvtlere gectessary i n accordance

Wi gener [ es iC. C r r ot.e roups ane

i bt acea- BT R oo G BT - PR B gy HRBS SO - o een

and P. G I%tra%mrsnaphthﬂ&i) yﬂ’ﬁ@h@ﬁ‘did ng Groups in Organic Synthesis, John WIey

o oups arb rERVetica Dy EarTeRRane b Rpt R erhe BB 200y hbst < usi ng

met hods ttlétﬁ’lhy(&bﬁhphtﬁﬁiéﬁ bylappanaat to those skilled in the art. The

Thei T ex@clt O eRar e el anr O R B GRGr A BAodT conpounds. of

t he presaatahidviphihaltn-2-Thecetiymidiesi s of the conpounds of the general

may. be aCkBRnY ARB oaa P A BTG S Crbel 4 TSRy R okl |1 e

in the aryﬂ)acdtlea&lme fol |l owi ng descrl ption, the groups are as defined above
for conmpound nles at .S ted rting materials
are co @@1{% Saf@lﬁﬂf%@f gy%ﬁa Togpayl Oq gé’h&eﬁ‘tﬁﬁa{r‘f";‘? i)vil Table starting
mat eri al gettthidrgnapkihliods-ykaewhadid) t hose skl Iled in the art.

2012/ 162 PCT/ /038 1. Reagents condi tj pns:

NS, VeSO EPE e B mRoR oy sty B T Ty %?ﬁﬂ‘?%?)%ﬁ 5N

CHZC12 Rarahglaromﬁtﬂaaa)z41 aC82Q@8, Di oxane- H20, 80 C, e) 10%Pd/C, 5 EtOH,

e T Mo A Y L i Ay

be obt ai r;e)dcdﬁyacfl&»arrangerrent reacti on of 5-brono-1-indanone with NaN3in

" educt ng geHb 19uh e g e TOET pareSui S e 2l e

i nt er meditetah aoﬁda&*ﬁ'hi}n wiyiaketicasid;obe al kyl at ed using appropriately

St andar o <Briar  ShERRIRAEBRGeanGes o o T ARBTRFEN 3R g ¢

| nt en20editatbydoephthalbsd-yheceat kyd;at ed directly with appropriately

ohere RS 56 Gyl sl hR R Pt R eolor g Tt spedrat 6 G w th

appropri aEteihydrsmﬂpBﬂhalbm]z@Qackﬁbmﬁ@n| c acid or ester in the presence of base

of i 10 T GrtbrBaT QTR s Aer BF By AP BEr A dn e on

condi t i onetphpitbel@bthaiti-Diytecetintcad;medi ate E. Coupling of E with appropriately

SR 1 CoHRRINE T over B T by By gl By Ra bGP s of

t he est ertctghodipnaphthhicb2§€ asatic bcids Li OH provi des 20anot her conpound of

D015 162 b b BeBmio T oo R T HURRR 24 H Scheme 2.

Reagent s tamutlydromphthalens-yl)adetiPhdk=CHCO2Et , NaH, DIVF RT; b) Pd(PPh3) 4,

2 KA e e s SRE P iy RS o e 1

i1 usor attachhydro&ph«hmtaazyl}hmleamdl ate F can be prepared from

PnaPoCHOCEE Py O BB S DR iy Vet ShEh-G8 B pal | adi um.

cat al yzedetBiigdtkhaptislp- B-IS}'ga(Qflc fcid t h appropriately substituted boronic

ot er med a0 TG BB Ry GPEgRRG PO PATUELT A T eA LU BH BEPTE G 1o

ani | i ne HDabdtichcigan be coupl ed WI t h appropriately substituted isocyanate

(5 T B e 1Bl b o

TrH( WxZ:t&%Q&Bﬁ@hﬁH}mZ@ﬂﬁdaecraatd;rrpound of Formula (I) (1d). OH C) 02NX

XM R2) x 11010m R2)x 1SO 0 XX \ a02NX-- X02NX--X 15Schene 3. Reagents and
conditions: a) Pd(PPh3)4, Cs2CO3, D oxane-H20, 80 C, b) Et0Ac, LiHVDS, THF,
-78 Cto RT; c) Pd/C, MeOH H2, RT; d),R NCO Et3N THF, RT; e) NaCH,

MeOH THF- H20 RT.



WO 2012/ 162127PCT/ US2012/ 038520 Compounds of Fornula (1) may be
prepared as illustrated in Schene 3. Pall adi um catal yzed Suzuki coupling of
6- br ono- 2woebr2aleorze wi t h appropriately substituted borolCt/useod/ossseer
affords internediate I which can be converted to internediate J in the

Phe: i 10 GPOUROT R T UGG Qe SO Ryt BOEITat 790 Bl AN 1ORs: pr ovi des

aniline Ketvﬁh&d}bna@atmalb@zgquﬁheﬁblw th appropriately susbstituted isocyanate

R NCO to i o rrula I Further hydrolysis of the
Lot or o e O S OB Qe bl & o YR o 2o
af f ords anms hedtrabyai@aptibhlaf2-FHdcetd a'ﬁld((bl)an(ldlﬂ,er)l) mM R2) Xwgm( R2) 0 X CO2Et 0 X1

THF %IX éé %(%%%?E#[ﬁe lon hyﬂﬁlﬁny %Irb%m% é?%‘%g\gb’%‘ﬁstl t ut ed

boroni ¢ agi, QA@aﬁaEydrmell(t%Bz) ] acéﬁc%mcnaatl@xﬁrw H20, 80C e) Fe/ NH4CL,
Et OH H20 f Co d
1 O For oo 22 o1 R M s oo 1 Bl e g OPOUNAS

15i ndanorge)aeeaeaha converted to intermediate L in the presence of NaH and

di et hyl rbo te L. c b nverted to i I iate Mwth
ethyl br OB O T B B SR PRI eBEr oe Dheas T2y 1 at i on of M
with lapprtapihydibﬁpythslarbsiyl}hwledc1al kyl ati ng agent such as al kyl halide (eg

R - X where bstituted G -C3al kyl,  and can be hal o such as
o) | pr G GAS T BB R K RHO BRI E! WS BPP e £ compounds  of

For mul a (tétfah{dr@naphifidletnsSiyl gecAOMIE UKI coupl ing, nitro reduction, urea
formatio and/ or sy bs t. hydrol i Schene
125t o Hetoarerom g dbii e Sk R o R athiCY R

(SUZUkI aeydl drogaphthbled-0-yhiachic béi®gn, urea formati on, and/ or subsequent

O bt A PRSP LR ol (b o, e R 1

85 C. b) t@mhydophth@in-Cylledetidarid;HBr, 100 C; d) MeSO3H, EtOH, RT; e) Tf 20,

N e

Et 3N, THHZRZI'tenjahydmﬁbhthaEﬂIQHylﬂﬁ@ucﬁﬂ, Corrpounds of Fornmul a (I) nay be

Do Tt or et TR LRSS e BBy P BRy e S ©

di gl voe ungzs- tdm@ﬂ;tdrmplﬁmmﬂy@a%eud%ductl on of the olefin in the presence of

et hyl 478 BEPHG BB B 5 s BUT 4G Ve B A RHOTNAC BBt gt 11 cat i on

of S undaétra&paaﬁh@hﬁlalemm}l}mmdcﬁ)bmwo@mldester T where phenol functi onal

ondr 1 ortsl ARS TRt @ BRebiiel RSy Bt el g S e &l iyl ha i de

(R -X) suetkuha&omhﬂhylbn Lgtllackeamidd)yetic acddli de, propyl iodide or trifluoroethyl

e I e e M S P AR O S

formati onetraawbﬁnphﬁubﬁ;eqt}emtarﬂﬁy@jbmhmsd a@:ldcondl t| ons as described in Schene

(Suzukd ot PR Rt RO Rdanet TR Bt PO S b T Rebhuent

hydr ol ySItStraﬂiSDdeilatpht(hﬁ’l):n R@l}fammld@mamaﬂamdf For nmul a (1) (ii, 1j) where R is

0 R e S BIEELY 0 SR

KQAc,30Di Q&(tﬁdhﬁdroﬂz@ﬂthﬂsn by Rd{aRiRiu3 ) BmetbeBEERic idxane- H20, 80 C, c) Li OH,

or epar ed @8 1T (fserpeai - SEhultEen PR NSl S9EEn e Converted to

bor oni ¢ astiadydrodupbihale@n-yi] hremnumﬂsrlgahﬁpéﬂt@dicuampat al yzed Suzuki reaction

\(,:M;)Ergomgsf %?kcl'—)(g'r-rd’fg]itog‘!'{[@%?%tl engﬁ%r %V%%%P é ga]lr%/’i?t h%lg ggsl tgr f ﬁ(ra'[n eroaryl

hal i des aarahﬁmompeqhaleledyqsdemgndd}acre&aﬁxﬁd on condl tions known to those skilled

Loor o5 23 Bt B B Pl By AR B R i R s R IR omvert ed to

anot her aamaodioetphihhled=oyatesic 6did; (1)) by standard hydr ol ysi s condi ti ons.
Scheme 7. 15 Al ternatively conmpounds of Fornula (1) may be prepared as
illustrated in Schene 7 by reversing the coupling partners as in Schene 6.

I ntermedi ate V can be coupled with apprgpriately substituted boronic ester
Z to formconpounds of Formula (I) (1i; usi ng pal | adi um cat al yzed Suzuki
coupling conditions. Appropriately substituted boronic ester Z can be
prepared using 20reaction conditions known to those skilled in the art, eg,
by converting the appropriately



substituted aryl or heteroaryl halides to boronic esters using

bi s- pi nacol at o di borance in the presence of KOAc and catal ytic anount of
PAdC12( dppWd 201r2/w0i2vent such as DMF under heated conditi @0F/US20A2038520

2012/ 162127PCT/ US2012/ 038520 RAAAB ACADV Schene 8. Reagents and
conditio c) Ag. HBr, 100 C

S b) R -X H, , ; : '
d) I\/bSO3Ir}r Wé?dﬁﬁ%é?mphﬁ)‘ny a5y g ?})phﬁfy@@ﬂ'ﬁ?f‘."%ﬂ'tlggn‘}édi ate V may al so be

prepar ed tagahi/drbasphihaiteo-yi] Ebeﬁ@litﬁcma 8. Esterification of R provides ester AA

Such s ne Mgt Rt R BRE R Fyfnte N T gr e Fibv P e |~ 7

Denet hyl @n)acmc@&dAB provi des phenol AC which can be esterified to afford

AD. Phen rou ant ot ec rlflat t.o for nmedi ate V.
[t er rod EangN B Be danvar LS e e LS Bt BT deThg. 108chenes
5-7 descrtetbdmldraﬂmpktmalenzyl}acdﬁaaﬂﬂi orrerl c enri ched conpounds may be obtai ned

() o el & B Ren BB PRBH B R LD T BRlotae T, pur e enant | omer

may be seapahadrechphifalthe-ylhietiahcid;ol urm u5| ng chiral colums such as CHI RAL

éﬁzﬁﬁ éma%’ 6%3&8 ﬂa&@g%%mgﬁ% ‘F}ph ﬁc—? lg’ﬁ:ra[’lr’fgllg"rr%gfr gr igic\rgd conpounds

of I|100anettdh@nomupﬂmm@02@qweh¢ama;l chem cal transformation such as ester

hydrol ysis_t de en ntlone i C. ent ed conpounds
ACenant i (20{ [ H"E"F?Bﬂw ?ﬂ‘ﬁo}g’ Ba?gwggaln‘a‘ clo%%jl tions:
G nchoni detry drbiRphthi2On-2-§Qadetic adRiE 24h then 6N HCL. Al ter nat| vel y,

enant i oney nri nds . .may be obtained by ch caI resol ution of
racenmic [;%ﬁl’lﬁlé’x%ﬁQggﬁgé%ﬂﬁg’herﬁ%a%%%%mg@e Vi ﬁgléchems 9, racenic

i nt er meditedBydChaphthalbe2yEs@tivadd;t o enanti omeri c pure AC using cinchonidi ne
int pre enc of. solv 51 PA- H20.. The enantjonerjc¢ enriched
R L R e e AT RN Rl R e
Formul a (yihheeticbgid;lj ) using reactions sinmlarly to those descrl bed in
Schenes 201 2 | US2 chene ents and
condi t i 0%5?2 Ryhezx “l‘%!% (]{énf FORET A ﬁ)ﬁg ﬁ"aé 4 '(“RH?)PhW rﬁ? RT;
b) Li OH, télﬂ-éfﬁydﬂa&,phtﬁaien >G0epodaddof Forrml a (I) may be converted to anot her
conpound o sing chem c on wn to those
skilled i 6(ﬁe{ (g},(]:k\l%r%gh%nyﬁ Oéfﬁalﬁlélo}spb?ma%] 1%8’% X"Ib{z(g%orrpound of Fornmul a
(1) @ok) tetaihychellapﬁﬂhﬁlbﬁﬂ-y‘ll]hdehcﬁfﬁi hyl ester of am no aC| d (NH2- CH(R') CO2Me)
under co ondi t t hos rt to another
corrpoundu"gllf6 (?%F(rgﬁfpgr %armoéﬂalﬁlgﬂ}pt% é:) th Eg’ﬂo f orm compound of
Formul a (tét)ah(zdrﬁi)a.phtﬁﬁ:lb@ﬂ-’@l dcktic Rﬁmgents and condl t| ons a) Aq HBr Reflux; b)
Tf 20, DMAP, ubsti t dar | / heter boroni c .ac or ester,
Pd( PPh3) zfe”c@%icg EBf“) %!’i 6‘“@1%8*}“ %ITGB@?%GJ%?F‘Y I\%B]—Iaz %% C e) Alyl
br om de, tdtBA)drophthalRF2-yi] )ceﬁeﬁdﬁl%ﬁ‘zimmﬁb@ljl H20, Reflux; g) 15Et3N, THF, RT;
h) K 04 ceto For ) may be

) 0 Dk PR TR i g ORI Mo LS 1) e
denet hyI attetly drongphtiglcpdetiadetiddidehatiomsr-1)hen protected as triflate AF.

Pal | adi u t ed Suzuki coypli of . th ropri at substituted
aryl / het ?r @;ﬁ%t@%b&gﬂ%&&g}’%a&gmﬁ “éor}ﬁgefn?'mh%dget %‘?"8?}&% be fl uori nated
to give Abdrahﬁdlrkl)dpaﬁhalemzw ‘adenahd@l brom de provides Al which can be reduced

oh15) 165 R PoRIBISF bRy S S Rty SRR b Bt PRI a f or ds

AK. i dait3, th@ﬁahﬁﬁ)mpﬁﬂml@m 9I1| JacttivgacRigent s such as Kvn04 and Nal 04 in
POl vont s GRS PRI DTG SRBNY R SSHHR UG o ©
tetrahydronaphthalen-2-yl]acetic acid;
2-[2-(hydroxymethyl)-1-ox0-6-[4-( {[3-(trifluoromethyl)phenyl]carbamoyl} amino)phenyl]-1,2,3,4-
tetrahydronaphthalen-2-yl]acetic acid;
35  2-[2-(hydroxymethyl)-6-(4- {[(3-methylphenyl)carbamoyl]amino} phenyl)-1-oxo0-1,2,3,4-
tetrahydronaphthalen-2-yl]acetic acid;
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0O X'"IMR2)X 0 X Ip Schenme 12. Reagents and conditions: a) Phl(QAc) 2,
KOH, MeOH, RT; b) Pyridi num 5di chromate, AcOH, CH2Cl2, RT; c) Li HMVDS,

Et OAc, THFO201206227RT; d) 3N HCL, MeOH, RT; e) Pd/C, H2pPCEUSk)12/838526 )

Ri NCO, Et 3N, THF, RT; g) LiOH, MeOH THF-H20, RT. Compounds of Fornul a

(1) may he, prepared as illustrated jn Sch 12, roxylation of AG
Dr OVi des%Aq_l'%ﬂi% 4-@B&ﬁ%@%ﬂ%ﬁ%@a&?w@#a@g?m “%5%‘%(1?'&%’30 Et OAC in Li HVDS
t o ket onacti:lyAbhaphthaieds-yHidebiagid) t hen reacts with 3N HCL to provides AO
Hydr ogenatj qgn .of th ptr roup.in AQ gives il.i.ne I can react
o th appropraRary bt falaotuty il B3 greuhidodha e ddpound of
I(:(ir;rul ;’i (tJ(:)t)aS{;dr@ﬂaphﬂtdeﬁ-%])b(&{eﬁc afid;l o provi dg; a?('(')t her cogpmindl of Fo(r)mjl a (1)
p) . . - N
02 ) X 1 GRS REReG iy aptamodimid P13 D e oo g AN ESHaTE - oRd: o)
NaH, Mel tetlatfdrof@phthilpn-3NIiHCh¢ adat;OH, RT; c¢) Al lyl 15brom de, TBAI, KOH,
t ol uene, ; KMh04, Nal 04, RT; e SO Et RT...f) Fe- ,
Et OH Hzo,ﬁgd@@w“%%&aenﬁcyh?m%ﬂﬂ@?ﬁfﬁwﬁwﬁ?ﬁﬁOéﬁ?!?%%%:tﬂ&%ﬁfoeﬂ*rf,l)%%- WO
2012/ 162 ¥2/RCIbOAIDPRAAIZ2A-0FG5R0e acid; Conmpounds of Fornmula (1) nmay be prepared
as il lustyat in Schenme 13. Al kyl ation of inter iafe AL \w t | kyl ati ng
Soent suchoda e Bt b B D vt el R R Y Bact s wi {1
HCLl t10 prienshgd@okephtbmien-ARl]acdlikydigti on of AR with allyl brom de affords AS
whi ch can, be oxidjzed to acjid . Esterification o T _provi AU whi ch
then unaergasat shbEPRHR SRt Tans st G b e e 5 2 i
(1) (1q) -tethib&esuprinblebygtadeyisacsd;of | g provi des anot her conpound of Fornul a
I 1r). Y 1 ) .S0O 0 X - )
KBORL N 24 K ey Sty i b Tk R A2
Schene 14.2 Reagahidompidhgantificomsaicida) Al |yl brom de, KO Bu, THF, RT; b)
BBr 3, .CH2C12, ; Tf 20, . CH2CL2, RT; Substi tuted. aryl teroaryl
bor oS, 51 bdtTap Moy ook Hrinas Eedy Ml koo B Yl Ty ok
NaOH, THRetrdR¥droiiaphiNaibh-2Veheetif blid; RT; g) Fe- NHACL, EtOH H20, 90C; h) Ri NCQ,
Et 3N, THE, RT. i), KVh04, 4.  Acet - H2 : . .Conpoun of , Formul a
(1 iy o alae S Qe e P Ao e A G OF 2 1kt hoscy-
1 -t etraltandywbidph@ahibyb-yhaesic daéd;under basi c condition affords AW
Denet hyl ati.on of AW 15gj ves nol which fornms triflate AY using
ot andar d EBABE PSR RNl REGey R oA 2585k coupli ng of
AY wi20h apphod@ithaphthlyn-Syhsdetié atticdd boronic acid or ester provides nitro
i nt ermedi at e ich then reacts with farypl dehyde to. form.al cohol BA
A Ky a1 Gregp e BE D Bty D ey ey D R RSB GT TEod do.pr ov! des
BB. Hydr ageihgdrb@iphthhled-hel]mictic acigr oup in BB af fords aniline BC which can
t hen react, w ropri | y. substituted i.socyanat o fo ur
20compourtth- Bl kR Bt b i BER Y BORE Retbgh 52 dor rmu
(1) (1s) .tetrabghremphthben-Refgent sci@dnd condi tions: a) HCHO, 2N NaOH, THF, RT;
b) Aqg HBr C .c),Tf20 2C12,  RT; .d). Pd(PPh3) 4 2
D) oxcie- MG Bb E e S e TR o b R g T Rpe 234
tetrahydronaphthalen-2-yl]acetic acid;
rel-2-[(2R)-6-(4- {[(3-chlorophenyl)carbamoyl]amino } phenyl)- 1-ox0-2-(2,2,2-trifluoroethyl)-
1,2,3,4-tetrahydronaphthalen-2-yl]acetic acid;
rel-2-[(2R)-6-(5- {[(3,4-difluorophenyl)carbamoyl]amino } pyrazin-2-yl)-1-ox0-2-(2,2,2-
30 trifluoroethyl)-1,2,3,4-tetrahydronaphthalen-2-yl]acetic acid;
rel-2-[(2R)-6-{5-[(cyclohexylcarbamoyl)amino |pyrazin-2-yl}-1-0x0-2-(2,2,2-trifluoroethyl)-
1,2,3,4-tetrahydronaphthalen-2-yl]acetic acid;
2-[(2S)-6-(4-{[(3,4-difluorophenyl)carbamoyl]amino } phenyl)-2-ethyl-1-ox0-1,2,3,4-
tetrahydronaphthalen-2-yl]acetic acid;
35  rel-2-[(2R)-6-[2-chloro-4-({[3-(trifluoromethyl)phenyl]carbamoyl} amino)phenyl]-2-ethyl- 1-oxo-
1,2,3,4-tetrahydronaphthalen-2-yl]acetic acid;
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5 Compounds of Fornula (1) may be prepared as illustrated in Schene
15. Cyclic ester BE can be forned frominternedi ate AA using forml dehyde
in NaOH awo 20HA6ar7sol vent. Denet hyl ati on of BE w t h aqremas204iBo3sskdé or ds
phenol BF which can be converted to triflate BG usi ng triflate anhydride

and pyridi ne uki lin h ap tute
LObor ani CREIRbE Serf HepBagvuibr o mpe Ten R EhE 2 St R
ﬁpgrolprl altlafwte‘sﬂatbﬁtrcbrfapﬂitﬁdeﬂzs@lqacaﬂibach RI; pr?V| des urea Bl which can be
ydro yze 0 wor a
e O Eie R SR R a el b Cyonedis TBOREEY " 15
Corrpound 14,3, Fr@dtiabiy dorfap thd1ey2 - p@cemmcmrted to anot her conpound of Fornul a
(). For e |IIutraed| 16, und of Fo la | (1lu)
G be 1 athebaR oy i R i BB EoMarG SL RO DY Ehbse ski | 1 o8
in the artétrampdralhapﬁﬂhﬁlbn a$1 ad'eu@mm}ound i v. 20EXPERI MENTALS The
follow n e the.i i on. These exanples are not
i nt endedgffloi(ﬁi&:%l fo’fon (Qs ng}u(?f octhyhy- 63%2@3 i nvention, but rather to provide
gui dance (trﬁlubfmaleﬂalyl)bﬂeﬁyi oaﬂ)hifnSﬁEanﬁlﬁo)pllidﬁpl@rnQ %dtrhl@ﬂr(ﬁl@!\%ﬂ%&ﬂﬁgﬂ]idﬁwlamd;
conpositio e L nvent . I rticu
Ssenbod EmE LB TS ufeny iR e e o e e SRk B san
Wil lapprlem aitcerathamahalm Gheatigrsl; and nodi f| cati ons can be made w t hout
departi ngl ﬁ% Q& ﬁ@l it 1ané sc&%;g) ‘@ﬁe |n |on & Ss. .ot heljl
not ed, Sg{e )- otfEP ORISRy n?én‘%hp %Ply IsPepared Hlegey ‘mg
procedurelsmmte&ﬂaﬁydrcbrfapﬂﬂaetlwzayl a{EBte:as:yjnbol s and conventl ons used in the
descripti ol&s g%)[(g @f S éﬁ‘? I and e%< rr@l ?rz éonﬁl sten with those
used in tRE LGN G ar i Wer ket e e BR B, RB - 22N OT Y Jour nal of
t he Amer i1m4@ﬁﬁm®@iaplﬁﬁmetrel yl|£etiddarl; Jour nal of Bi ol ogi cal Chemistry. In
t he Eéarrp %[gﬂ(ggjhg( h| ft ar e, exEresse‘g %a{Q 'I%{E E?H ?x? 4pprr)
ani 142 CREp I SRR SR e e RS B
patterns td&&ydrbmhtaﬂaazgl‘]hceﬁwcﬁd,pI icities and are designated as s
(si ngl et) 0 | pl et uartet doubl e, doubl et), dt
(doubl e tFF %E(%%g&ﬁﬁ%ﬁﬂ[ﬁg Cé!OP%ﬁe%yBF%B%}%Yﬂ?IPQQ%P}‘SW%M %F%%rgt ogr aphy was
per f or medrifhior&dtilyil e B2, g,eltetra]meoﬂhamﬂmga D[‘yl)@reacrmzldjsed are ACDLABs 11.0
Nanebat%p/ﬁ!g&% PA i ons Cl2 CHC13
Cs 2008 e B SR Eb R L e RIS S RS L G Rer Kvnoy
Li HVD8 LIIQ;B,Nﬁﬁah\iair(ﬁﬁpﬁ‘tM& Nyiddcitic o ane. di met hyl  sul f| de d| chl or onet hane
chl orof orm nat i di_ne hyl f or mam de
Gi ot byt SEF o HEVE Rl TP Rt oy b ety oo £k

tetrahydronaphthalen-2-yl]acetic acid;

rel-2-[(2R)-6-{5-[(cyclobutylcarbamoyl)amino]pyrazin-2-yl} - 1-oxo-2-(2,2,2-trifluoroethyl)-

1,2,3,4-tetrahydronaphthalen-2-yl]acetic acid;

25  orapharmaceutically acceptable salt thereof.
A person of ordinary skills in the art recognizes that compounds of the present invention
may have alternative names when different naming software is used.

The following exemplified compounds have alternative chemical names as illustrated in

table below.
30
Example # Chemical Name Alternative Chemical Names
2-{1-0x0-6-[4-({[3- 2-(1-Oxo0-6-(4-(3-(3-

1 (trifluoromethyl)phenyl]carbamoyl}amin | (trifluoromethyl)phenyl)ureido)phenyl)
o)phenyl]-1,2,3,4-tetrahydroisoquinolin- | -3,4-dihydroisoquinolin-2(1H)-
2-yl}acetic acid yDacetic acid
2-(6-{4- . 2-(6-(4-(3-Phenylureido)pheny)-
[(phenylcarbamoyl)amino]phenyl} -

10 . 1,2,3,4-tetrahydronaphthalen-2-
1,2,3,4-tetrahydronaphthalen-2-yl)acetic L
acid yDacetic acid
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et hanol

0-(7-azabenzotri azol

I ron hour(s) hydrogen gas water

-1-y1)-/V,/V,N ,N -tetra

nmet hyl uroni um

hexaf | uorwphospisat2e hydr obrom ¢ aci d hydrochloric acid poramsgeesssgar oxi de
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185 2-{2-hydroxy-1-0x0-6-[4-({[3- 2-(2-Hydroxy-1-0x0-6-(4-(3-(3-
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10 acceptable salts. Salts encompassed within the term “pharmaceutically acceptable salts” refer to

0
0 (m 918y'p15ca/i)ly, but not ab%(l)_ﬂlt'ely, t:?le salts of the present invention are pharmaceutically

non-toxic salts of the compounds of this invention. Salts of the disclosed compounds containing a
basic amine or other basic functional group may be prepared by any suitable method known in the
art, including treatment of the free base with an inorganic acid, such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like, or with an organic acid,

15 such as acetic acid, trifluoroacetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid,
malonic acid, pyruvic acid, oxalic acid, glycolic acid, salicylic acid, pyranosidyl acid, such as
glucuronic acid or galacturonic acid, alpha-hydroxy acid, such as citric acid or tartaric acid, amino
acid, such as aspartic acid or glutamic acid, aromatic acid, such as benzoic acid or cinnamic acid,
sulfonic acid, such as p-toluenesulfonic acid, methanesulfonic acid, ethanesulfonic acid or the like.

20  Examples of pharmaceutically acceptable salts include sulfates, pyrosulfates, bisulfates, sulfites,
bisulfites, phosphates, chlorides, bromides, iodides, acetates, propionates, decanoates, caprylates,
acrylates, formates, isobutyrates, caproates, heptanoates, propiolates, oxalates, malonates
succinates, suberates, sebacates, fumarates, maleates, butyne-1,4-dioates, hexyne- 1,6-dioates,
benzoates, chlorobenzoates, methylbenzoates, dinitrobenzoates, hydroxybenzoates,

25  methoxybenzoates, phthalates, phenylacetates, phenylpropionates, phenylbutrates, citrates,
lactates, y-hydroxybutyrates, glycolates, tartrates mandelates, and sulfonates, such as
xylenesulfonates, methanesulfonates, propanesulfonates, naphthalene-1-sulfonates and
naphthalene-2-sulfonates.

Salts of the disclosed compounds containing a carboxylic acid or other acidic functional

30  group can be prepared by reacting with a suitable base. Such a pharmaceutically acceptable salt
may be made with a base which affords a pharmaceutically acceptable cation, which includes
alkali metal salts (especially sodium and potassium), alkaline earth metal salts (especially calcium
and magnesium), aluminum salts and ammonium salts, as well as salts made from physiologically
acceptable organic bases such as trimethylamine, triethylamine, morpholine, pyridine, piperidine,

35  picoline, dicyclohexylamine, N,N’-dibenzylethylenediamine, 2-hydroxyethylamine, bis-(2-
hydroxyethyl)amine, tri-(2-hydroxyethyl)amine, procaine, dibenzylpiperidine,

-25-



0 1H NWR (300 MHz, DMSO- ESI-Ms mz = 0 co2H d6):612.8(bs, 1H), 9.2
(bs, 1H), 8.9 (bs, 1H, 7.9 (d, J = 428 (MH)-; HPLC purity: 40 w 8.4
Hz, 1H), wo2B127e3R®7(m 6H), 99% 7.36-7.12(m 2H), PCOASR012/038520 1H),
6.8 (d, J =7.4 Hz, 1H), 4.2 (s, 2H), 3.65 (t, J = 6.8 Hz,

dehydroabietylamine, N,N’-bisdehydroabietylamine, glucamine, N-methylglucamine, collidine,
choline, quinine, quinoline, and basic amino acid such as lysine and arginine.

Other salts, which are not pharmaceutically acceptable, may be useful in the preparation of
compounds of this invention and these should be considered to form a further aspect of the

5  invention. These salts, such as oxalic or trifluoroacetate, while not in themselves pharmaceutically
acceptable, may be useful in the preparation of salts useful as intermediates in obtaining the
compounds of the invention and their pharmaceutically acceptable salts.

As used herein, the term “a compound of Formula (I)” or “the compound of Formula (I)”
refers to one or more compounds according to Formula (I). The compound of Formula (I) may

10 exist in solid or liquid form. In the solid state, it may exist in crystalline or noncrystalline form, or
as a mixture thereof. The skilled artisan will appreciate that pharmaceutically acceptable solvates
may be formed for crystalline or non-crystalline compounds. In crystalline solvates, solvent
molecules are incorporated into the crystalline lattice during crystallization. Solvates may involve
non-aqueous solvents such as, but not limited to, ethanol, isopropanol, DMSQO, acetic acid,

15  ethanolamine, or ethyl acetate, or they may involve water as the solvent that is incorporated into
the crystalline lattice. Solvates wherein water is the solvent incorporated into the crystalline lattice
are typically referred to as "hydrates." Hydrates include stoichiometric hydrates as well as
compositions containing variable amounts of water. The invention includes all such solvates.

The skilled artisan will further appreciate that certain compounds of the invention that

20  existin crystalline form, including the various solvates thereof, may exhibit polymorphism (i.c. the
capacity to occur in different crystalline structures). These different crystalline forms are typically
known as "polymorphs.” The invention includes all such polymorphs. Polymorphs have the same
chemical composition but differ in packing, geometrical arrangement, and other descriptive
properties of the crystalline solid state. Polymorphs, therefore, may have different physical

25  properties such as shape, density, hardness, deformability, stability, and dissolution properties.
Polymorphs typically exhibit different melting points, IR spectra, and X-ray powder diffraction
patterns, which may be used for identification. The skilled artisan will appreciate that different
polymorphs may be produced, for example, by changing or adjusting the reaction conditions or
reagents, used in making the compound. For example, changes in temperature, pressure, or

30  solvent may result in polymorphs. In addition, one polymorph may spontancously convert to
another polymorph under certain conditions.

The compound of Formula (I) or a salt thereof may exist in stereoisomeric forms (e.g., it
contains one or more asymmetric carbon atoms). The individual stereoisomers (enantiomers and
diastereomers) and mixtures of these are included within the scope of the present invention.

35  Likewise, it is understood that a compound or salt of Formula (I) may exist in tautomeric forms
other than that shown in the formula and these are also included within the scope of the present

invention. It is to be understood that the present invention includes all combinations and subsets
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the particular groups defined hereinabove.

The subject invention also includes isotopically-labelled compounds, which are identical
to those recited in formula (I) and following, but for the fact that one or more atoms are replaced
by an atom having an atomic mass or mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be incorporated into compounds of the
invention and pharmaceutically acceptable salts thereof include isotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, sulphur, fluorine, iodine, and chlorine, such as 2H, 3H, 11C, 13C,
14C, 15N, 170, 180, 31P, 32P, 35S, 18F, 36Cl, 1231 and 1251.

Compounds of the present invention and pharmaceutically acceptable salts of said
compounds that contain the aforementioned isotopes and/or other isotopes of other atoms are
within the scope of the present invention. Isotopically-labelled compounds of the present
invention, for example those into which radioactive isotopes such as 3H, 14C are incorporated, are
useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., 3H, and carbon-14, i.¢c.,
14C, isotopes are particularly preferred for their ease of preparation and detectability. 11C and 18F
isotopes are particularly useful in PET (positron emission tomography), and 1251 isotopes are
particularly useful in SPECT (single photon emission computerized tomography), all useful in
brain imaging. Further, substitution with heavier isotopes such as deuterium, i.e., 2H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example increased in
vivo half-life or reduced dosage requirements and, hence, may be preferred in some circumstances.
Isotopically labelled compounds of formula I and following of this invention can generally be
prepared by carrying out the procedures disclosed in the Schemes and/or in the Examples below,
by substituting a readily available isotopically labelled reagent for a non-isotopically labelled

reagent.

DEFINITIONS

Terms are used within their accepted meanings. The following definitions are meant to
clarify, but not limit, the terms defined.

As used herein, unless defined otherwise, the term “alkyl” (or “alkylene”) refers to a
straight or branched chain alkyl, preferably having from one to twelve carbon atoms, which may
be unsubstituted or substituted, saturated or unsaturated with multiple degrees of substitution,
preferably one, two or three, included within the present invention. Suitable substituents are
selected from the group consisting of halo, amino, substituted amino, cyano, hydroxyl, alkoxy,

ester, carboxylic acid and alkylthio. Examples of “alkyl” as used herein include, but are not
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12.2 (bs,1H), 9.47 (bs, 1H), 9.32 (bs, 1H), 8.05 (s, 1H), 7.89 (d, J
Hz 1H), 7.67-7.56 (m 7H), 7.51 (t, J = 8.0 Hz, 1H), 7.30 (d, J =

WD 20R/8At, J = 7.2 He, 2H) 3.61 (t, J = 6.8PEIUS2HP/03B20 (t, J
Hz 2H), 2.54 (t, J= 7.2 Hz, 2H). ESI-LOMS nl z: 498(purity 95 99 . HPLC

93 % .7 F3 (400 bs, 1
bs, mmji to, gictfyl. (%J@OWH} 7]5§pr{°3-‘/ ﬁwr@NEZH?%Hbuwg)tﬂ% lsgeent n- 10H)H)
( 9 (m gpgfr%% aﬁdtﬁ&hl(emls wdth as siﬂ)sﬁg?(eﬂgergkﬁls th&e&4 (M 2H) ESI - LCIVB m z: 04936)
urit urit

612, 4" (bs, 11 g T ahienyeriefogsnrke MR Fgerted! oty o Vb ey < g
HZ, 1H), of sﬁﬁﬁtut%dﬁfa)né 10r p6l|ybychén&f-)aréldatw\]satﬁra&dhﬂlg, vitih opbiordly (etludds #a 8. 4 Hz,

= 6.8 Hz, 2 3.0
(t “éﬁ%z ﬁﬂ%ﬁﬁh%ggf%wme %Hyal@ myy be 'éptacéiq) %ﬁéwla@cﬁz@%@l GHpS (Hl)our. ty
SIZ))I?/B (5) 0/% é)ﬂﬂmmlmzm 3116?1&5‘[ 198itbto, 2y dBprdpyi] cEEbUSH) W Ioh GRH oﬁjdallréxicl;ggld(ﬁeﬁtﬁlﬁj)-%bdl\/l-% o

S , .
(d, J = h?)lqi—ﬁz Gllyas unsu S;?med?a&‘ﬁ Sﬁ‘%“%te@“%f)t%er‘?‘g 62 (d, J= 8.4 Hz, 1H),
(7. 57- 7 55 (m @d‘d)sed lﬁzr&ﬁ) u(lléss d}ﬁﬁed\?)ﬂ&rdéﬁe, tﬁzhhrmz‘a;kzﬁé ’(Igf]e-r&(lo Ele%rk(i))‘ﬂiphgl?\oll(-l), ? 84
s = m . t, J=
6.0 Hz z’ﬁﬁefe%z(l% {}t Yh"“’-‘/?“’ W?dﬁﬂi‘?a V9-2.25 (m 2H), 2.23 (s, 3H), 1.7
(0 057, § e BELEACHE i SABILWE ) 1L m‘ﬁ)ﬁyé‘ﬁ%em S
anpl e- .. eagent s

Conai L1 B o B CCD R S RO, 01 Biis sy ptlt PRATA o U9t
Di oxane- H2Qp- n&(ira&mlﬁaaci@) Pd/C, MeOH, H2, RT, 18h; d) PhNCO, Et3N, THF, RT,
12h; e) LiOH, THF Pro edur
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15  Preferred heteroatoms include N, O, and S, including N-oxides, sulfur oxides, and dioxides.
Preferably the ring is three to eight-membered and is either fully saturated or has one or more
degrees of unsaturation. Multiple degrees of substitution are included within the present
definition. Examples of “heterocyclic” groups include, but are not limited to tetrahydrofuranyl,
pyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidinyl, pyrrolidinyl, morpholinyl, azetidinyl, piperazinyl,

20  pyrrolidinonyl, piperazinonyl, pyrazolidinyl, and their various tautomers.

As used herein, the term “aryl”, unless otherwise defined, is meant aromatic, hydrocarbon,
ring system. The ring system may be monocyclic or fused polycyclic (e.g., bicyclic, tricyclic, etc.),
substituted or unsubstituted. In various embodiments, the monocyclic aryl ring is C5-C10, or C5-
C7, or C5-C6, where these carbon numbers refer to the number of carbon atoms that form the ring

25  system. A C6 ring system, i.c. a phenyl ring, is a suitable aryl group. In various embodiments, the
polycyclic ring is a bicyclic aryl group, where suitable bicyclic aryl groups are C8-C12, or C9-
C10. A naphthyl ring, which has 10 carbon atoms, is a suitable polycyclic aryl group. Suitable
substituents for aryl are described below in the definition of “optionally substituted”.

As used herein, the term “heteroaryl”, unless otherwise defined, is meant an aromatic ring

30  system containing carbon(s) and at least one heteroatom. Heteroaryl may be monocyclic or
polycyclic, substituted or unsubstituted. A monocyclic heteroaryl group may have 1 to 4
heteroatoms in the ring, while a polycyclic heteroaryl may contain 1 to 10 hetero atoms. A
polycyclic heteroaryl ring may contain fused, spiro or bridged ring junctions, for example, bicyclic
heteroaryl is a polycyclic heteroaryl. Bicyclic heteroaryl rings may contain from 8 to 12 member

35  atoms. Monocyclic heteroaryl rings may contain from 5 to 8 member atoms (carbons and
heteroatoms). Exemplary heteroaryl groups include but are not limited to: benzofuran,

benzothiophene, furan, imidazole, indole, isothiazole, oxazole, pyrazine, pyrazole, pyridazine,
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Et hyl 2-(6-brono-3, 4-di hydronapt hal en-2(1H)-ylidene)acetate (10A): 15 BrO
-ri 10Et 10A Ph3P=CHCO2Et (5 g, 22.22 mmol) was added to an ice cold

sol uti on Wb 2612B6Rre0- 2-t et ral one (5.0 g, 22.22 nmol) and PRaSE@26%85¢) 28. 88
mmol) in DVF (40 ni). The reaction m xture was stirred at roomtenperature
for 18 h. The react]. ture nas diluyted w L) and extracted
20 with d%YE‘FIHS%IPYE]P %6“1H‘f_)‘16 qr‘Hlémg?‘&&H}“Ex"}q}amﬁla% & tgﬁglbﬁ‘\l}%r sodi um
sul phat e,Sufthd1é ﬁibetdue’m&d‘oﬂ&m%d attnReribEEEleed Iy @Sisiioe of ‘@p@indky cr ude product
whi cg was gurlfl,ed by flash chromat ography using 2% ethyl acetate in
hexanes t8°H¥%rd title conpound (4.0 g, 61% as solid. 1H NVR (300 MHz,
CDC13): 6 7. 28\yuded Rddin, tie t8n Ccelanod referd todhé@rouplddN. 6. 33 (s, 1H), 4.07 (q, J
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comound (a0 4 et i e e iors ol hr ety SRR Rty - o 3
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pr ES?§ and 15 residue was partitioned between ethyl acetate and water.
The par ated organic layer was dried over sodium sul phate, filtered and
renoved in vacuum The crmdﬂmammﬁlﬂaimmlwom di et hyl ether and
pentane to aff rdtltl ( /@H?jas sol i VR (400 MHz,
DVBSO- d6): 6 7ﬂl d‘V(*‘H“O az‘ﬁl)amagé‘%al Poygjon (‘i‘r‘sodéfle’(T Of= 7.6 H,
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stirred at ro mtfe ratureloverm The sol ve nmoved

iuced draegim oGRSy S N Rl oy R sk ARt 106

met hanol Honmﬁ:lhl[mrs@ftﬂremofmtlaﬁtﬂ@mcbnteleidqﬁemorrpound (0.14 g, 50% as soI id. 1H
NI\/R (,300 MHz, 13 40 (m 6H),
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DVSO-d6): 6 12.13 (bs, 1H), 7.56-7.42 (m 6H), 7.40-7.24 (m 4H), 7.10 (d,
J =8.4Hz, 1H), 7.0-6.94 (m 1H), 2.90-2.71 (m 3H), 2.45 (m 1H), 2.29
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11- INVR Data Mass/purity 11 C F3COON S11.8 o I SO NN H 1H NVR (400 MHz
DVBO- d6) :
W6 2biz/162Hy, 7.58 (t, J= 8.4 Hz, 1H), 7.5-7. 45 PoT/UBR)12/038520 (
1H), 2.95-2.8 (m 4H), 2.28 (d, J = 7.2 Hz, 2.12 (m 1H),

(d, J =
8.0 Hz,
(m 1H),

6 11.8 (s, 1H), 10.46 (s, 1H), 9.02 (s, 2H), 8.09 (s, 1H)
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d. J

1. 94
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1H),
2H),

MrH) +;
6 12.1
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For instance, for oral administration in the form of a tablet or capsule, the active drug

component can be combined with an oral, non-toxic pharmaceutically acceptable inert carrier such

as ethanol, glycerol, water, and the like. Powders or granules are prepared by comminuting the
compound to a suitable fine size and mixing with a similarly comminuted pharmaceutical carrier
such as an edible carbohydrate, as, for example, starch or mannitol. Flavoring, preservative,
dispersing, and coloring agents can also be present.

Capsules are made by preparing a powder mixture, as described above, and filling formed

gelatin or non-gelatinous sheaths. Glidants and lubricants such as colloidal silica, talc, magnesium

stearate, calcium stearate, solid polyethylene glycol can be added to the powder mixture before the

filling operation. A disintegrating or solubilizing agent such as agar-agar, calcium carbonate, or
sodium carbonate can also be added to improve the availability of the medicine when the capsule
is ingested.

Moreover, when desired or necessary, suitable binders, lubricants, disintegrating agents,
and coloring agents can also be incorporated into the mixture. Suitable binders include starch,
gelatin, natural sugars, such as glucose or beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth, sodium alginate, carboxymethylcellulose, polyethylene glycol,
waxes, and the like. Lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium chloride, and the like.
Disintegrators include, without limitation, starch, methylcellulose, agar, bentonite, xanthan gum,
and the like.

Tablets are formulated, for example, by preparing a powder mixture, granulating or
slugging, adding a lubricant and disintegrant, and pressing into tablets. A powder mixture is
prepared by mixing the compound, suitably comminuted, with a diluent or base as described
above, and optionally, with a binder such as carboxymethylcellulose, and aliginate, gelatin, or

polyvinyl pyrrolidone, a solution retardant such as paraffin, a resorption accelerator such as a
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16 Ho 40'w 1H NWR (300 MHz, DMBO-d6): 6 12.0 (bs, 1H), 8.9 (m 2H),
7.58-7.45 (m 6H), 7.35-7.31 (m 2H), 7.1 (m 3H 2.91-2.70 (m 3H), 2.42
(m 1H), Wozglzmzlzj = 7.2 Hz, 2H), 2.1 (m 1H), 1.9 (m PCHUS2012H885¢m 1H).
ESI-MB mz = 419 (MkH). HPLC purity: 96.14% 17 OH CN SO 0 SI0 1H NVR (400
Mz, DVBO-d6): 6 12 (
7.68 (d, B éfalﬁfn(%irli’bn abspr%l_%n?g%sTﬁnas lﬁgﬁoH?teF kﬁ‘ﬂm(?f &)C\Tlcmnli_&?swt &ﬁ 7. 34
(m 2H) 7poikﬁel(1ﬁixtuﬂe—ca8 bOgiazyldtkd) by WetOngZa BndeMbucB bl syrud, dbrck mstellrd)adla &uBﬂ)ag(ed J
mz.= 426

Cver . v i Bt yaebapobiegie matspl kit e et i b AMETAOD e
E)I(;/BOJ d ?) égrﬁluﬁzﬁng) t}(etlﬁ)wgar;%ixtu&n dail Eé i‘%i&ghrﬁg@h,th@talﬂ&;ﬁdgﬁine ﬂ:rl'd)tge 1&5151;15 :(Brﬁperﬁd:ﬂl)yz |—|)7 80
200" 0, Tymelglugs pkengisg il Fre gzt capiy hiosigslp i ipheintd e ey °D
néi_ C2H) frnilifl dieg by]:drbans af. tBé3ac(dﬁi0n Efgtean& aéid, a(siaralddhlt, tSlor Mﬁldiﬁl il —The446 ( M+Ié|) .
puri, :

9.89 (bs, %’I_c(ja g‘ gmﬁﬁe (Sbtgen Cﬂq})ressgd glé Blets %e %)ng)opé\ry\ﬁ f%jo of0 kye fg%sel(lt'wvem_ﬁn
7.38-7. 3Qa(1 ko BdBombihed #-ith a Ble-{I6wing h'l)e;rt cdirRidand. c3121p1(e§1§led ﬁllrd) tablets éﬁec@mwnhbll)t 2. 19
(m 2H), - \E
LG ply (407 TR i ieaeetabaaieaise: T RO IHO0 Y SRS By g oL 2
(bs, 10H) ,seQing Qodt 8f shthtc, a Lafind &,suddr)or pSlyD2rid Baterddt])and € p@{’hh@ﬂatmgbﬁwaﬂcaﬁ 7.5
(40, B i g G bl gy i s 35 257,
1. 45 ( m 1H) . a8l fAdds sadhzasSoldohs (syhdpd, and HREC cpibic praparc @Pdoset uﬁﬁ) lﬁﬁﬁla’écool i 0
o 0 1H N'\{Eat(a%%%n %’uty%gl}ng gs %redetermmed amount of active ingredient. Syrups can be
prepared by dissolving the compound or salt thereof of the invention in a suitably flavoured
15 aqueous solution, while elixirs are prepared through the use of a non-toxic alcoholic vehicle.
Suspensions can be formulated by dispersing the compound or salt of the invention in a non-toxic
vehicle. Solubilizers and emulsifiers, such as ethoxylated isostearyl alcohols and polyoxyethylene
sorbitol ethers, preservatives, flavor additives such as peppermint oil, natural sweeteners,
saccharin, or other artificial sweeteners, and the like, can also be added.
20 Where appropriate, dosage unit formulations for oral administration can be
microencapsulated. The formulation can also be prepared to prolong or sustain the release as, for
example, by coating or embedding particulate material in polymers, wax, or the like.
In the present invention, tablets and capsules are preferred for delivery of the
pharmaceutical composition.
25 As used herein, the term “treatment” includes prophylaxis and refers to alleviating the
specified condition, eliminating or reducing one or more symptoms of the condition, slowing or
eliminating the progression of the condition, and preventing or delaying the reoccurrence of the
condition in a previously afflicted or diagnosed patient or subject. Prophylaxis (or prevention or
delay of disease onset) is typically accomplished by administering a drug in the same or similar
30  manner as one would to a patient with the developed disease or condition.
The present invention provides a method of treatment in a mammal, especially a human,
suffering from obesity, diabetes, hypertension, depression, anxiety, drug addiction, substance
addiction, or a combination thereof. Such treatment comprises the step of administering a
therapeutically effective amount of a compound of Formula I or salt thereof to said mammal,
35  particularly a human. Treatment can also comprise the step of administering a therapeutically
effective amount of a pharmaceutical composition containing a compound of Formula I or salt

thereof to said mammal, particularly a human.
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6 12.1bs, 1H), 9.05 (s,1H8.87 (s, 1H), 7.7 (s, 1H), 7.54 (m 4H), 7.45-7.25
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Ty, e (5, Dt RporHle g Or i e 5 etipg & Pl Lo o 1y 8o

26 F F i &ofopbunldloWWE driduldNRr édlﬁﬁer&d‘ﬂlnay@%ﬂﬁ)ered@s ﬂhz v (emical H)is tyiinZaIBI (bs,

1H, 7 8 éjs éJ :tl?e'azc .\l/-lZ.,n %Hédtog han%\a utical cogypositi %%la‘z r155 d J =84

He, geq iy opctiveghgrogipt obpph %mm@}“ﬁ $2 8.4 He, 1H),

2. 80 ( m 3H) Tﬂaslaﬁc(smheﬁbﬁutlczﬂly(}ff(emve Biﬂ))unt of zﬂvﬁ)n(pbfuncﬂ.dﬂﬁalt ﬁ&ieeﬂ\(ﬁthﬁlﬂveﬁtlcﬁﬁg

(be, 131 i g o mppleropade Cpdming pW op Ualel gReeet S welfighinggy %7 15

(m 4H), (fatRift) being Bddied, Be BBeide dibrdemreqdirhg tratdhbnt @id 1ts]de|)vcr1t§2 thtShafuts ofdhe= 7. 2

T a1 et by oh adron of MR o Aot [ M RS 2B o)

6 12.0 ( h#screlibl) of tBe ftehdiisg piRkikian ér ﬁiﬁerﬁ%an4 FH)fplcﬂly35cc(11ﬁﬁou12d'l)f Foﬁmﬂa (oAsal2H), 7. 1

(d, J = 7thereol}%vﬂl %el_glvenEfSr the treartrrinent n the ranée'v(l)ll- out Ol_lI ‘[I_?Od3 nlﬁlé é gody Welght of

20 recipient (patient, mammal) per day and more usually in the range of 0.1 to 10 mg/kg body weight
per day. Acceptable daily dosages may be from about 1 to about 1000 mg/day, and preferably
from about 1 to about 100 mg/day. This amount may be given in a single dose per day or in a
number (such as two, three, four, five, or more) of sub-doses per day such that the total daily dose
is the same. An effective amount of a salt thereof may be determined as a proportion of the

25  effective amount of the compound of Formula I per se. Similar dosages should be appropriate for
treatment (including prophylaxis) of the other conditions referred herein for treatment. In general,
determination of appropriate dosing can be readily arrived at by one skilled in medicine or the
pharmacy art.

Additionally, the present invention comprises a compound of Formula I or salt thereof or a

30  pharmaceutical composition thereof with at least one other anti-obesity drug and/or at least one
anti-diabetes drug. Such anti-obesity drugs can include, for example, Metformin (or glucophage),
CBI1 receptor antagonists, GLP-1 agonists, opioid antagonists, and neurotransmitter reuptake
inhibitors. When a compound of the invention is employed in combination with another anti-
obesity drug or anti-diabetes drug, it is to be appreciated by those skilled in the art that the dose of

35  each compound or drug of the combination may differ from that when the drug or compound is

used alone. Appropriate doses will be readily appreciated and determined by those skilled in the

art. The appropriate dose of the compound of Formula I or salt thereof and the other
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6.95 (d, J = 8.0 Hz, 1H), 6.55 (dd, J1 = 2.0 Hz, J2 = 8.4 Hz, 1H), 3.75 (s,
3H), 3.15 (d, J = 8.8 Hz, 1H), 2.85 (m 3H), 2.30 (d, J = 7.2 Hz, 2H), 2.15
(m 1H), wo2s1(wp12tH), 1.45 (m 1H). 29 fa SO 40iw Cl PHTNSR1248F20Hz,
DIVSOdG) 6 10.9 (bs, 1H), 108(bs 1H), 7.86 (s, 1H), 7.56 (d, J—76
gz 94 (d tgerape9t1(§£}¥&c(tlvi%em(sj a@%t%ﬁ reéa\-jtlve H{ngrgﬂffg al%m&gra(lﬂlil svﬂl_Be selﬁct%m(ogffert _ ’
Hz, 2H), a2hidvk tﬁMesﬂ:&tDc,omme@th(efﬁpeLﬂ.lH):ffed, 2A@ are Mith tid) expErfde- B didtiztica A8k ( I\/I+H)
HPLC purlt 89% 30 SO FO O,wo 1H NWVR (400 MHz, DMSO-d6): 6 12.10 (bs,
1H), 8. 99?% ngdfﬁbo“’fac gglapys 14, 7.57-7.48 (m 5H), 7.40-7.02 (m 6H),
6.77 (d, J = 7.2 Hz, 1H), 289280(m 3H), 245(m 1H), 2.29 (m 2H),

2.11 (m 1H), 1.92 (m 1H)), 467 (M+H) + HPLC
purity: 91% 31 OH cF3 fa ISI %[Pé%qjﬁl@éﬁl’@‘“% Nantiomer-1 1H NVR (300
MHz, DIVBOd6) 6 12.0 (bs, 1H), 9.07 (bs, 1H), 8.88 (bs, 1H), 8.04 (s, 1H),
7.60- 7.4 6H) . 713;6727(m 3H), 7.10 (d, J = 8.0 Hz, 1H), 2.88- 2.80
(m 3H), 24 it (d, J = 6.8 Hz, 2H), 2.16 (m 1H), 1.92 (m
1H), 1.43 (m ﬂﬁkomﬁﬁhdg\@ 11 illventléﬁﬁla{/ Mﬂ‘iﬂ)lde HyRL@ripw lof ﬁlyﬂlo&Z%lu&iﬂg %‘11CF3 a

1010 40 NN Ch nt -2 1H N 2.

bs. 1|C_)|) I oYy s (ugiélr sirv_éwtlcgn dlég lugtT't_]')/e gegery y%@letlclr%gody a@det l}ﬁ}ovz ?H]d

7. 36- 13. ggthe(nmpec:ﬁﬂi'&) gompodifdls Ofkthe thvantidn Grelpzepadel in tRe @8rkzhg@Rarhptes. It sleed41 ( m

1

EE? M5 mraft saf Wﬂb@%@mﬁ)% IA%H@SBWF?&(\?&"E%@%@%@S él%feﬁtpatrbf%@ ée am%ﬂm 1H NMVR

(400 MHz mdﬂh@@d&Gﬁbed&eﬂ:& the sthstuent by bOpbieces with HpyitaBle@Botécsing ddolhp th.id 8 (t,
J = 8.8 Hz 7.58-.7.51

IR T VO A A WA NN TG
3H), 2. 4Zedctivn skhlende Bbrdvitie aJdesneG 1186rhléd1a12|d) targ%t dolnppoond. Tirhl] oflthOghéigs 1H) ,
1.45 (Sm d]éwrlbech Ilow pror‘ggctmg groups f(gr Sel’ll_SQthe or reactlvg lg'lrolu]gy a:re egrg'g{(g)yed A éelregécessary
in accordance with general principles of synthetic chemistry. Protecting groups are manipulated
according to standard methods of organic synthesis (T.W. Green and P.G.M. Wuts, (1991)
Protecting Groups in Organic Synthesis, John Wiley & Sons, incorporated by reference with
regard to protecting groups). These groups are removed at a convenient stage of the compound
20  synthesis using methods that are readily apparent to those skilled in the art. The selection of
processes as well as the reaction conditions and order of their execution shall be consistent with
the preparation of compounds of the present invention.
The synthesis of the compounds of the general Formula (I) and pharmaceutically
acceptable derivatives and salts thereof may be accomplished as outlined below in Schemes 1 — 15
25 by those skilled in the art. In the following description, the groups are as defined above for
compounds of Formula (I) unless otherwise indicated. Starting materials are commercially
available or are made from commercially available starting materials using methods known to

those skilled in the art.
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1H), 9.55 (bs, 1H),

cF3 la SO o 0'W1H NMVR (400 MHz, DVBO-d6): 6
= = 6.3 Hz, 1H)

8.80 (bs, 1H), 8.15 (m 1H), 8.02 (dd, ./1 J2

7.75-7. 30WOrm126i61277. 15 (d, J = 8.4 Hz, 1H), 80 (Pml‘/IISE{)I,Z/OZSS% (m

1H), 2.30 (d, J = 7.2 Hz, 2H), 2.10 (m 1H), 1H, 1.45 (m 1H).

ESI-M5 mz = 503(MH)-. HPLC purity: 97% 35 CH a 00 o,i"WIeNN 1H
8.

NVR (400 Mz, Dl\/rs@da) 6 12.0 ( bs, 1H), 9.030(bs, 1H), 8,60%(s, 1H), 8.20

(t, J= 8.8 ;7* 52 (dw% Hz, f435(m NB1_(ss,, 1H),
7.24-7.10 ( @.j 668(d OHz, 1H) 89-2.80 (g 2.45 (m
1H), 2.30 fm , 211(m 1 1.92 (nf 1 1.43 (m 1H g ESI-MB Mz =

433" (MH) . b purity: 97% 3€° CC2H 00 940 NAN 1H NVR (400 Mz, DVBOd6):
6 12.10 (bs, 1M, _9.05 ks 8.86 (BSFAH), 7.52 (m 4H) ReRBL (m 2H),
A <3 ¢ >

7.08 (m 3H), 61B%Lm 1 R45 (m 1H),
(s, 6H), 2@@ 18, a98’(m, (m _1#). ESlx_
HPLC puridy" 37 CF3S@002H Qi) NN H 1H NVR (300

(bs, 1H) 9.25 ¢bs, 1H), 9.1 @Y %K), 8.7 (s, 1H), Hv
1H, 7.75 (m 2H), 7.65 (m _1H), 7.5 (m 1H), 7.35(m
2.8 (m 3H), 2.5 (m 1H), 28%3%(m 2H), 2.1 (m 1H),
1H). ESI: LCMS Purit 83002H 100 | 40N
(M5 02- dii6) : §, ) (d, 3=+8.4 K, ) .
1H), 7.97 (dg J ) 84126 1H), 7.69 (dk Jl= B &z, 1), 7.51 (t, J =7.5
He, 1H), 7.31°04, N3 %57n5 Hz, 1H), 3. 11-u3.ufgxmﬂ 3H), 2.92-2.86 (m 1H)),
2.68-2.54 (m 2H), 2.20-2.07 (m 2H), 1.4 (m 1H). ES/ I:L47COMS nz Purity:
94% HPLGcRuhé | YReaBéhtYandOndfibas: H§RINT REEOLS201 21 0B85 Bra%Md,, ik, 60 °C:;

¢) X-C(R7)(R7)R4, EtN, CH,Cly, RT; d) Pd(PPhs)s, Cs,CO3, Dioxane-H,0, 80 °C; ¢) 10% Pd/C,

5  EtOH, H,, RT; f) R{NCO, Et;N, THF, RT; g) LiOH, THF-H,0, RT.

12.0 (bs
2.1 He,
2.95-2.
1.95 (m

.0
1
95-
95

..><<

Compounds of Formula (I) may be prepared as illustrated in Scheme 1. Intermediate A
can be obtained by rearrangement reaction of 5-bromo-1-indanone with NaNs; in MeSO3;H in
solvents such as CH,Cl,. Reduction of intermediate A with reducing agent such as BH;:SMe; in

10 solvents such as THF affords intermediate B (Rs=H) which can be alkylated using appropriately
substituted alkyl halide (X-C(R;)(R;)R4) and base such as Et;N under standard conditions known
to those skills in the art to form C. Intermediate A can also be alkylated directly with
appropriately substituted alkyl halide under similar conditions to form intermediate C where Rs is
oxo. Palladium-catalyzed Suzuki coupling of intermediate C with appropriately substituted

15  boronic acid or ester in the presence of base such as Cs,CO; under standard conditions affords
intermediate D. Reduction of nitro functional group in D under standard hydrogenation reduction
condition provides aniline intermediate E. Coupling of E with appropriately substituted
isocyanate affords urea compounds of Formula (I) (1a where Rsis H). In compound 1a where Ry
is -CH,C(O)OR® or -C(O)OR®, hydrolysis of the ester group with base such as LiOH provides

20  another compound of Formula (I )(1b) where R4 is -CH,C(O)OH or —C(O)OH respectively.
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C2i I N OCe 16HIN2 ML R (4010HVHz, DWVBO-d6): .(bs,), 9.8 (s, 1H), 9.7 (s,
1H, 9.1 (s, 1H), 8.9 (d, J = ES/I1:L43C/M5 nz purity: 96% NH 8.0 Hz,
1H), 7.8 Won20R8Hp2127. 4-7.3 HPLC purity: (m 2H), 7.2 edT/uk261283832Hz, 1H),
96 % 7.1 (m 1H), 3-2.8 (m 3H), 2.5- 2.4 (m 1H), 2.3 (d, J = 6.8
Hz 2H), 2.1 (m 1H), 2-1.9 (m 1H) 1.5-1.4 (m 1H). Exanpl e- 40
5Reagents and conditions: a) Pd@PJgBT Cs2 oxabe- H20, 80 C,
4h b) Et OS,\ WOE oN XX m(Ro)y 0 ©
x\
|
oZN)\x"X G
O NG
(F;(Z\)x m _4 0 m(?gxm —>e
H N)l\x”x H RT\N)I\N)\x"x 1c
2 H H
OH
o OO
R1\NJJ\N)\X¢X 1d
H H

Scheme 2. Reagents and conditions: a) Ph;P=CHCO,Et, NaH, DMF, RT; b) Pd(PPhs),, Cs,COs,
Dioxane-H,0, 80 °C; ¢) Pd/C, MeOH, H,, RT; d) R;NCO, Et;N, THF, RT; ¢) LiOH, THF-H,O,
RT.

Compounds of Formula (I) may be prepared as illustrated in Scheme 2. Intermediate F
can be prepared from 6-bromo-2-tetralone using standard Wittig reaction conditions such as
Ph;P=CHCO,Et with base such as NaH in solvent such as DMF. Palladium catalyzed Suzuki
coupling of F with appropriately substituted boronic acid/ester in the presence of base such as

10 Cs,CQOj; affords nitro intermediate G. Standard hydrogenation reduction reaction converts G to
aniline H which can be coupled with appropriately substituted isocyanate (R;NCO) to form
compound of Formula (I) (1¢). The ester in 1¢ can be further hydrolyzed under basic conditions

such as LiOH in THF-H,0 to another compound of Formula (I) (1d).

m(RZ& 3 BOH)

/@go OzN’k\ m(Rz)xm m(RZ)X\m/\’(
a
Br

OH
OH 0]
O m(R,) ~ e
—C . m(F){(Z\')X fe) _d, o) XZ\X 0 e
A
| _X K R1\NJ\NJ|\X¢X 1e
HaN X" H H
OH OH
m(R;
o (Xz\)xm
|
Ri~ - X
1 NJLN)\X 1f
H H

15  Scheme 3. Reagents and conditions: a) Pd(PPh;),, Cs,COs, Dioxane-H,0, 80 °C; b) EtOAc,
LiHMDS, THF, -78 °C to RT; ¢) Pd/C, MeOH, H,, RT; d) R;NCO, Et:N, THF, RT; ¢) NaOH,
McOH-THF-H,0, RT.
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THF, -78 Cto RT, 4h; c) Pd/C, MeOH, H2, RT, 3h; d) 3-CF3PhNCO, Et3N, THF,
RT, 12h; e) NaCOH, MeOH THF-H20, RT, 12h. Procedure:

2- (2- Hydraeyoe /164120 3- (3- (tri fl uoronet hyl ) phenybur ei do) ph®ms)12038528, 4-

t et r ahydr onapht hal en- 2- ybaceti ¢ aci d:

6- (4-ni trophenyl) -3, 4-dihydr opa hal en- Pd( PPh3) 4
00 0736 o P 0° Gt opE bRy B BB s o e 3 LB oo (12
g, 6.66 rmmlyyed Suzbh covpliag ofls- lﬂrodlb@Xtﬁﬂﬂa&oﬂdZﬁth(a@prbimmlyEub@ﬁuwﬂﬁﬁbmaﬁ@@ﬁster

at nospher ollo um 20 car bonat e

Py SrPie L b sy s R g gt Rl e A & s
degassed II1Q{MES il mvefﬁl‘sactr BACIH. Redidtivh Uf e Was gfdah itk esihd seind4kd Ry @&ogtnstinv ent
renoved und redu k\)re re C{j artltlloneg bet en et hyl
acetabe ARBOEBFOVIdenuIg IS AR Gorde SaTed Yy AP TR b PR MG LR OS8R  m

sul ppat S (ﬁtm(tcjclo)etb @d)v&ladorh@(mﬁtl eﬂIthmdlarU) (RO UE@thePiiydSdysisef th?haemgﬁmq)uﬁue was
puritie as a us Yy cet e |In e eto

P or d°t ittt SRR RG G R W R B H B o AR S o et ) - 6
8.31 (d, Fbrmul®(Q(itz, 2H), 7.74 (d, WD 2012/ 162127PCT/ US2012/ 038520 J = 8.4
Hz, 2H), 7.5 (m 2H) 727(5 1H), 366(5,02H) 3.16 (t, J:69Hz, 2H)
2.61 (t, J= 6.9/Hz gt @

2- (2- hydr ox —m—t—ro c Mg—S—'ﬂf t ronapﬁfh wDacet at e
(40B): 5y, ®m % Chl aGe o a%Eq, 5.05

mol ) was added to a sol ut fon of Li- HIVDS (0 83 g, 5.05 rrrml in 20 nL of
THF at -78 C. The m xture wags stirred for 15 mn, foIIowed by addition of

product of Exanple 40A 4 /gr 3.37 mmol ). The rea on mxture was then
@’a 10 stérregizfor he reagtion m xture
was quench e r&4det iom i arddzlitl oned bet ween

brought to rpom temag-(ra

ethyl acetate and et . .T e separated organix Iayer was dried over sodium
sul phat e, filtered and renoved under refdced pressure. The product was
purified by flash chromat ogjaphy usi ng 30% et hyl acet ate i b hexane to
afford title conpound (8 - rg,

66% as yeIIow solid. R400 MHz,
CDC13): 6 8.27 (R =184 ¥y 2H), % 70 (d, =820 15 7.38 (m
2H), 7.18 (d, J¢ 8&4° llqu) %524 (q, J = 7 2 . 8 (55 1H), 3.16
(m 1H), 3.0° N?IJLNJJ‘X“]%GB 292283 aﬁ)x 62" (s, 2H), 2.04 (m

AL i %mn o0y 78 RIS oﬁ'\”tﬁhﬂhy'
s ﬁ%?% e S

reaction mxture was stirred under H2 at rmsphere at roomtenperature for 3
h. The reacti (:(Ibn[p'oxﬂidsroéFtvmlaf('I)Irﬁa@rbe@rapmeal aCihdtied beStherht 4.t §-8k@nonvas r enoved
under redu ed 25 pressu ) en, et hyl acetate
and it e Sa BT s PRRR Sl B MR ot BlES ST e o
filtered Iatdnad@noly ech bemomﬁemmlnta'rhedlefementpremduﬁbmmtmheded\hyt h di et hyl

e Bl 0L L8 LS PRI 20 s R O
8 0 HZ ]als-l)a],kyﬁlaﬁde EdR-X Whe&m@Rl-lw,n b2 K)bstitdte? L, @gp,lky] and & c8n bizhal@ddrh aBio89) ( bs,

2 302.0 1H),
(m 11y, OB iting @ il iy g hpriyfthe sl il
2- ( 220y drSexyl Geupling, ditfoIeductiorn, bt foymeddny dndfh &ﬂy&uemihgdr))phe mm]i)uoihs @, 3, 4-
tetrahyd h -yl t 4 t hyl ) ph I
tetrany I‘(P nalg %}g%c emegl % I)nte?n%e Ielc(a gge Hn(%ego glmll mlca ?nspr g‘élony ) pheny

[ socyanat Was™a ion o uct of
Exanpl e 4Sﬁu(<{hoﬂ1ﬁ1rrg, nifo tkﬁummnltjreaat‘nﬂhattmn ehdyl @bﬂeqm:n( 0 diiysip, codi@éh) marolnp i N

THF (10 m_ actl m tur.e s stirred at roomtenperature
over ni ght? ven @QQ vhé’rvi%nd%r reduced pressure, and product

purified by flash chr omat ography usi ng 20% et hyl acetate in 40hexanes to
afford title conpound (0.1 g, 50% as pale yellow solid. 1H NVMR (300 MHz,
DMSO- WO 2012/ 162127PCT/ US2012/ 038520 d6): 6 9.05 (s, 1H), 8.86 (s, 1H),
8.02 (s, 1H), 7.62-7.50 (m 6H), 7.35-7.25 (m 3H), 7.08 (m 1H), 4.7 (s,
1H), 4.07 (q, J=6.9 Hz, 2H), 2.90 (m 2H), 2.75 (m 2H), 2.5 (s, 2H), 1.86
(m 2H), 1.20 (t, J= 7.8 Hz, 3H). ESI-M5 mz = 513 (MtH).

52- (2- Hydr oxy-6-(4-(3-(3-(trifluoromnethyl)phenyDurei do) phenyl)-1, 2, 3, 4-

t et r ahydr onapht hal en- 2-yDacetic acid (40): OH COCH O
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N A NHH Sodi um hydroxi de (0.023 g, 0.58 mmol) was added to a sol ution of
product of Exanple 40D (0.1 10 g, 0.19 mmol) in 15 nL THF- net hanol - wat er
(2:1:1) mvetoree2ibhe reacti on mxture was stirred at ro®cTIUS2QRO3ES20 €
overnight. After the solvent was renoved in vacuum the residue was

di ssolved in water andwashed,w th ethyl acetate. The aqueous | ayer was
acidified with dlt;on of aqueou% solutign of HCl.until pH 2 was

attai ned. Th mamie @ rP%s—ctomcg;Hamj’ ‘@a Weg@H

col | ect eduday at i \pa~ard i ed underovae to af f or@d1 e~ conpound
(0.06 g, 63%9 15 as brown s®lid. 1H NVR (30®& MHz, DVSO-d6): S6 12.2 (bs,
1H, 9.1 (s, 1H), 8.9(5, 1H), 8.03 (s, 1H), 7.65-7. 45 m 6H), 7.4-7.35
(m 3H), 7.08 (d, J= 8.4 Hz, 1H), %S(bs 1H), 3.05-2.95Hdm 2H), 2.8 (m
2H), 2.5 (g, 2 .85 (m gH) ESI- mz =f485 (Mt cBeanpl es 41
was prepared b JoUud:A o thise [
usi ng 20apprHex e~ starti ngrie al s. Ex Structure 111 NWVR Dat a

Mass/ purity 41 00%F F3c 0 NANAO OHUYCOOH 1H NWMR (400 MHz,VDVMSO-d6): 6 12.2
(bs, 1H),9.24 (s, 1H), 9 0 (s, 1H), 7.64 (m 4H), 7.85 (m 4H), 7.3 (m
2H), 7.08 (d, J= 8. 4 HZ] RlH) 4.7 (bs, 1H), 3.05:A95UMo2H), 2.85-2.75

(m 2H), 25$1 st 2H) . ESI-I\/B”Kﬁz)z: 3 M+H)+ LGS purity:
96% Exanpl e %?X AR /162127_ECI/ us2012/ £820 Reagents and conditi ons:
a) COOwe)2, NaH, xTHF, 75 C, 16h; b) BrCH2 , THF, 75 C, 5h; c) NaH,

Efl, DVF, RTONARK d) PY( PPh3) 4, Cs2C03, Di oxane- H20, 80 CQ oh; e) Fe/ NHAC1,
Et OH- H20, 85 C, 3h; f) 3-CF3PhNCO, Et3N, THF, RT 12 LH

Di oxane- H20, RT, 12h. 5Pr gc®dur e: R3x

2- (2- et hyl - 1- ox0nf;) 4-(t992’¥t| uorqet hyl ) fphényl)

ur ei do) phenyl) -@, 3<| ciyhyé 1H i nden-2- yl) aget'\*c Baci dij

10( 5- Br ono- %{Ndﬁkﬂﬁ%ycar bonyl) 1- oxo- 2 d| hydro 1H | nden 2-y1l) sodium
(42A): 0 Br 42AH5- Brond i ndanone ((] |) was added to an ice cold
sol ut i on hemeiRere ﬁ%qdor@nggovsz%g lysz&aésw301%%ﬁs>4udrglw8i 10h) AL )ACKRHSSt i rred
at room t Enpe¥atiBe.dop or: d3dle yD TEQy bgrdr ELAGRT:fy ROK, NaH@Fre
mol ) waR T igepubstdiytsd barﬁalcﬁ/flsytemreP%%hshe@qzﬁQe@lqwe HE.80 "Rdu i CoR2ni xt ur e
was céol dOHoRFobRNEPFemailtiF eR BrtiL il F&HthPoRT-ce water. pH of sol ution
was nmade basi c using saturated aqueous solution of NaOH sol ution and

extract ed W'trtéxﬁ%oﬁl?ds\éﬁ‘P&hn%Ia"(?'ma@%‘e‘ﬁo?e{p@re@Ekqllﬁs@ﬂafég'iHSdﬁErﬁQS under vacuum
Resi due obt ai ned was di ssolved in die ether and cooled to 0C. A

sol ut i on Methaytetplanegn e caveadedse maﬁtqnéﬁat@fé e bRadicagd defloved brpylphgE | e

stirring.acfags uﬂgty&ﬂagmaeq h§é¥ﬁ% umd%lnt R\mu&péﬁtﬁer:&laﬂl lpmefplrés&ﬂc@bf@@u dri ed
under. vacuumto ‘afford crude title compound (7 g) as solid (400

VHz @NB@QH@BIOH sehyasg/n i ip é\cOI]_IH)ffordy nztg”m(:q},lflte Mhlch]cag@e @?ﬁleth}lﬁted glrgzlq(l@us 3H),
3.3 (s, ZiBrto grobrre Eﬁéﬂ@pcoilnpgﬁﬁg'g E%fe%twéﬁ Qf éhhdemﬁ{aa% WhdiRGR blRidaCesttr T42B) :
0 BrCO2H 2542B Et brono acetate (10.08 g 0 mmol) was added to a
sol ut i on YgFrhee) é{ncwnaB(a%qaé bg pigtected gs tﬂﬂate Mﬂﬂnﬁ tiifkateryhy drslg updoy basthe
reacti on Jhailistse ANGRutibL b4 wxad alg[QBprﬁtegf subgARtd Q61 Wi YR eXY\@sh £0Rded and
partitioned between ethyl acetate and water. Separated organic |ayer was

washed wiipdidd ipdodies, pesgyldodide @ saflupracsul orie éfOVFiFfi inpecdisiy vhishcahbs at ed
under) 5vac'c'dh'\[;@rteé-tojeolﬂ§éund§-§ﬁidnﬁu1§-@') i Q) Prslsubsi é(ﬂl@ln’fg—)ntl‘é@é:du@t%eﬁireﬁ o residue
and refluxed for 16 h. Reaction mxture was cooled to 0 C, and solids were
col | ect edomptipR [2n¢/ gt SubisaueBidEdysit copditiens @s deseribed i %&eramrér Ijeregdipteto af f ord
title Cormﬁ)h'l@(durfd@rgg »smﬁgl/éheﬁl%aﬁﬁ%{n'sférmalﬁn MA&&&Q%ME 1n1tg\f§@'cqg§ ure@ 7. 84 (s,

1H), 762756%% 3 (m 1H), 3,0-2.84°(m 2H), 2.8-2.6 (m 2H).
35Et hy| Jomsuiph, Gagiorsubsepynt lvdmlﬁlszosdlw%w%n mlmwa@;swf Poypya %éb abe (420):
Se Br CO2E}jheAd€ iAgsol ution of product of Exanple 42B (4.5 g, 16 8 nmol) in
DMF (30 nmL) was added over a period of 30 min to an ice cold solution of
NaH (2 g, 50 mmol) in DMF (50 nL). The reaction 40 m xture was stirred for
10 mn. Ethyl iodide (13.1 g, 84 2 mmpol) was then added and the m xture was
stirred for 4 h at roomtenperature. The reaction was then brought to 0 C
excess NaH was quenched with ice water and extracted aqueous |ayer with

et hyl acetate (2x100 nlL). The conbined organic |ayers were dried over

sodi um sul phate, filtered and renoved under vacuumto
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WO 2012/ 162127PCT/ US2012/ 038520 give crude title conmpound (1 g, 18% as
solid. 1H NWR (400 MHz, CDCl13): 6 7.64-7.6 (m 2H), 7.5 (m 1H), 4.0 (m
2H), 3. 18woap12as2@7. 2 Hz, 1H), 3.01 (d, J= 17.2 Hz, 1H) PCZ/UB601203853¢ 16. 4
Hz, 1H), 2.66 (d, J=16.8 Hz, 1H), 1.6 (m 2H), 1.1 (t, J= 7.3 Hz, 3H),
0.75 (t, J=17.6 Hz, 3H). 5Ethy| R

2-(2-ethyl-5-(4- nitrophenyl) - 0X0- 2, 3- @i hydro- 1Hi nge 2@‘%13} acetate
(42D): 0 Pd(PPh3) 4R(0)@31>g 0.032 nmol ) was
added to a solutiBg ef product of 4262¢0.87Ng,N2% ol ) in 20 niL
1, 4 di oxane- @ 1) xture Te” AT gon at nosphere, followed by cesium 10
carbonate ([%2.6 8.1 mol ) an nltrophenyl boronic acid (0.497 g, 2.9

nmol ). The reac ion mxture was egasséd for 10 min. The reaction m xture
was refluxed for 5 h and solvent renoved under reduced pressye. The
residue partitioned betweefy gthyl acetate and water. The sgpd Bted organic

r $®¥duced

| ayer was dried over s date, filtered and nﬁg{mv

pressure. The prm)&t ified by fkash chrormto dating with 20%
et hyl acetatel hxaggeto afford 15 T7tl€ co % g, 90% as solid.
1HNNR(3001 )1|68483(m 2H), 7.86i (m ’*776(m 2H)

7_7 7 c%)_ l_? %, 0 g Jl loxakdr ane
ﬁm%‘ %@%‘%Rg st R LR L e R

2- (5 1)- 2 et hyl - 1- oxo- 2, 3-di hydro 1H i nden- 2- yl) acetate
(42E) H 2N Iron powder (0.36 g, 6.5 nmol) was
adﬁed ][O a SO|AltdrI&ﬁVéI§'c@ﬁ@dhmtofﬁénlﬁmmh@b@%ap@gdgsigustﬁtei'fno $mi6ﬂr18 §|6.i n _}_ﬁ m§5
t t . . .

Ceact on etede LA epnGhel SoRhS e el GOSN VBt s Rrer

r ﬁd uced Buess Waetuﬁln:dthrt%a@t@nmaliytsuﬁsnmmdrmei weesurdthhlyde r‘:@.ﬁﬁ‘ﬁl&?ﬁ?@jﬂds (\éﬂat e(r]I
The separate nic dried over so ate, filtered an
onoved 1A JoEh AruRterb B ShAG T ee g D PRI 500 o
CDC13): Gealtidibednditionkkn8w4 td-kiose 3kK)led iR tl’fe&-lﬂ eé By é(mphﬂg'l)f apﬁroﬁna?elﬂéhé)étiﬂjtea H)16 o
6. 8- 6 76 m 2 =

Hz, WA W E% ap?f"p“ag%‘/ %l%lfﬂ{b“te%—ﬁcyg% db C'(“Hbe Slj%seﬂ%et’%y Fve ° ather 1 6 (m
2H) , l 05:()ﬁip013ﬂﬁ of IriBule (M) (GH)y: stdntidnyt lhydrolysis conditions.
2-(2-ethyl-1-o0ox0-5-(4-(3-(3- (trifIuorg/rrethyl)phenymrei do)

phenyl) - 2, 3- d| hydr.o- 1H i nden-2-y1l) etate (42F) 0 NAN 35H
added to a

3-(Trifluoronet hyIO)R phenyl i So@ 12 g, 0.6 mml

sol ution of woagrrpj\e E'X(gO 22 g, 0.65 m’ﬁm JER ®$ hyl ani ne
(0.2 g, 1.95 MwN.in THF (20 Wi)<and stiTred ai Hapf penper at ur e

overni ght. The solvent was rem)\éed under reducederFessure and product
triturategd wa h diethyl ether and pentane to afford title conpound (0.21 g,
549 |as sof1 WD 2012/ 162127PCT/ US2012/ 038520 1H NMR (300 MHz, CDClB) 6
77877(m2H) 7.68-7.62 (m 1H), 7.54 (m 1H), ‘7447‘36(m4H) .34
(m 1H, 7.28 P(lmnazmly cap@uidy,of FernglagDgay bzm)epa@dzsmwtraﬂ:& i) ehameF by 1H) 3 1
E ﬁ] %;l) 176\%r$1‘€gtthg'(!®uphr% pgrtl(léils as‘]lrllifé'&m\? 6H?nterHEQhate%’ Janﬁ)g couE) edjvxﬁth%pﬁ%prla:lré'fg
2-(2-Et h;smbﬂulmdd)Dm(QFS‘(eBZ (t<8f0(1t1 eorhpayadsorfEpipla (D (11) using pal adlum catalyzed

phenyDur i ) o NAN H
H 10 Li tfﬁug%%l E«t\%ﬂﬂééo am?nsd Ag)éfy Hatélvsh&qﬁ%d%\(l)\g}s{& gst%%&dngoegﬁéggﬁeg tﬂlé%

proddét G‘ﬁaCEﬁlamﬂ]éIOWOW@ topthepe SKﬂlgerﬁhﬁmrt) cd. Ry donyerting the agprelirpsehne- wat er

(32 1) Xhiifincd IR of RAGHOMaI L FoMOS AL Ll fhach BT ERBERAHAT ©

overnight. After the solvent was renove he resi due was

di ssol vedrispnogat EPAgnnd ¢etadyisdmapntie! B@yprdriatsalyvent sFhas BYFeode licatyer was
acidified, W}H Lidhsaddi tion of 2N aqueous sol ution of HCL until pH 2 was

attai ned. The resultlng solution was cooled to 0 C, and solids were 15
collected by filtration and dried under vacuumto afford title conpound
(0.15 g, 79% as solid. 1H NWR (400 MHz, DVMSO-d6): 6 8.1 (s, 1H), 7.8-7.6
(m 4H), 7.46-7.4 (m 3H), 7.3-7.2 (m 3H, 3.2 (d, J = 17.2 Hz, 1H), 3.0
(d, J =17.2 Hz, 1H), 2.7 (d, J = 16.4 Hz, 1H), 2.5 (d, J= 16.4 Hz, 1H),
1.5 (m 2H), 0.7 (t, J=7.2 Hz, 3H); ESI-M5 mz: 497 (MtH); HPLC purity:
95. 6% 20Exanples 43 - 46 were prepared by the procedures anal ogous to

t hose described in Exanple 42 using appropriate starting materials except
that for Exanples 43-45, alkylation step with ethyl iodide in the presence
of NaH as in Exanple 42 was not perforned. Ex Structure 1H NVR Data

Mass/ Purity 43 0 CF3 SICO2H NAN 1H NMR (300 MHz, DVMBO-d6): 6 12.2 (bs,
1H), 9.15 (s, 1H), 9.05 (bs, 1H) 8.05 (bs, 1H), 7.85 (s, 1H), 7.75-7.66
(m 4H), 7.65- 7.5 (m 5H), 3 (m lH) 30 9(rn 2H) , 282 6(rn 2H).

~ A ~n 7 e~ RIARI  o~1 1 N PN



(bs,1H),7.86 (s,1H),7.8-7.9 (m10H), 3.4 (m1H, 3.0-2.6 (m 4H). ESI-M
mz = 46 9 (MtH) ; HPLC purity: 93.7% 45 0 Se Si 101CO 2H NAN 1H NMR (300
MHz, Dvs@woepi1z/s212.3 (bs, 1H), 9.0 (bs, 1H), 8.8 (bs, PHr/USZ018/08520 1H) ,

7.7 (m 4H), 7.56 (m 2H), 7.3(s 1H), 7.28-7.0 (m 2H) 6.8 (m 1H), 3.4
(m 1H), 3.0-2.86 (g 2H) 2.8-2.6 (m 2H), 2.26 (s, 3H). ESI-MS niz = 415
(M-H) +; LCVB purl % 46, Cl 0411 40t weco2kd 1H NVR §400 Mz, DVBO d6): 6
9.25 (bs, 1H), @a (CH*;H%H)— @@ C%q)—7 0 cog 2—d, J = 17.2
Hz, 1H), 3.05mdd, 17. (d, J = k6 1H), 2.5 (d, J =

16.4 Hz, 1H), ESI-KB mrz 463(M+H)AA HPLCpurlty 95%6

2012/ 162127PCT/ US2012/ 038520 5(m 2H, 0.8 (t, J = 6. 8 Hz, 3H).
Exanpl e 47 47AATB4TC B(01- )2 9SO 3CO2Et hCF3 NI NDr47GNIN H HH H
5Reagents and co co,@)_h; BuLi, QEtG-Q—C 1 cAgt HBr, 100
C, 16 h; c)

\Y

Scheme 8. Reagents and conditions: a) MesogH, EtOH, RT; b) R’-X, NaH, DMF, RT; ¢) Aq.
HBI’, 100 OC; d) MGS()3H, EtOH, RT, e) szo, CH2C12, Eth, RT.

5 Intermediate V may also be prepared as illustrated in Scheme 8. Esterification of R
provides ester AA which can be alkylated with appropriately substituted alkyl halide (R’-X) such
as Mel, EtI and trifluoroethyl iodide to give intermediate AB. Demethylation of AB provides
phenol AC which can be esterified to afford AD. Phenol group can then be protected as triflate to
form intermediate V. Intermediate V can be converted to compounds of Formula (I) using

10 Schemes 5-7 described above.

Enantiomeric enriched compounds may be obtained by chiral separation of appropriate
intermediates or compounds of Formula (I). For example, for the racemic mixture of compounds
1i, pure enantiomers may be separated on the chiral column using chiral columns such as CHIRAL

15  PAKIA (4.6x250 mm) 5 p and appropriate mobile phases to give enantiomeric enriched
compounds of 1i. The enantiomeric enriched compounds of 1i can then undergo additional

chemical transformation such as ester hydrolysis to provide enantiomeric enriched compounds of

1j.

enantiomeric enriched AC

20  Scheme 9. Reagents and conditions: a) Cinchonidine, IPA-H,0, 80 °C — RT, 24h then 6N HCL

Alternatively, enantiomeric enriched compounds may be obtained by chemical resolution
of racemic mixture of compounds. For example, as shown in Scheme 9, racemic intermediate AC
can be resolved to enantiomeric pure AC using cinchonidine in the presence of solvents such as

25 IPA-H,0. The enantiomeric enriched intermediate AC can then converted to enantiomeric
enriched compounds of Formula (I) (1i, 1j) using reactions similarly to those described in Schemes

5-8.
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MeSO3H, EtOH, RT, 5h; d) Tf20, CH2Cl2, Et3N, RT, 2h; e) Pd(PPh3)4, Cs2CC3,
D oxane-H20, 80 C, 2h; f) Pd/C, H2, EtOH, RT, 3h; g) 3-CF3PhNCO, Et3N, THF,
RT, 12h; WY 2bi2e212Et OH H20, RT, 12h. 10Procedures: PCT/US2012/038520
2-(1-0x0-6-(4-(3-(3-(trifluoronethyl)

phenyl ) urei do) phenyl) -1, 2, 3, 4-t et rahydr onapht hal en-2- yl)acetic acid:

152- ( 6- Met hoxy- 1- oxo-1, 2, I5{3 4-t et rahydr onapht hal en- 24Yy1 ) adgt i ,aci d
(47A): MO CO2Et 47A n- Btyl lithium (3.27 gg, 51. | ) \Ms addedtoa
sol ution of di-ispropy neCQZB 88 g, 68.bl RiE 'HFEO(59 ni) at -60
C, and the m xtuorex ed for—9-5 hR1\§ lhoxy- 1 -tetralone (6 20 g,
34.09 mol ) RmNJtI;\lF)\g(:DO rrL) was slowy added to the reactlon m xture, the

m xture was sthrmed for 45 min and et hyl bronpacet at e tll 9 g, 71.25 mol)
was added. The reaction mxture wa.s therp stirred at roomtenperature for 16
h and quenched with saturated £eMn. The reaction m xture was
extracted with EtOAc (XZ‘)Rz) ic layers were washed with brine,
dried over anhydrous V\ﬁms/% tered and concentration to give 5.3 g of
the title compound. Ro r’ﬁatlvel y Exanple 47A can be obtai ned using
simlar procedures as descrl bed form Exanple 79C. WO

2012/ 162 IRE&GF 10JB20%ents038s@ditions: a) HATU, THF, amino acid methyl ester (NH,-

2- ( 6- Hy dr@x®R"1Cmiey, RT2bBLiGH, eHFdhpdROnapht hal en- 2-yDacetic acid (47B): HO
CO2H 47B 5Aqueous HBr (75 mL) was added to product of Exarrpl e 47A (5 g,

19. 08 mm') aéjom oundo Ctl O{j) Irranteugogve 0 anOtth%Iq’l f19nrd 3‘?0 ful (@e Lpgaction
mxture was t hen broug ht 't era ure’and extyact et Wit e%ﬁ I

acet at e (cBhio@ tlrarhs)form'ﬁhm lorogane thostea;yélled imahe dt. | od exommpie, m&ibwmrﬁmh@hmtﬁa
filtered and r reduced R ess rude ct was purified
by flash <¢hi oné?gg?%nﬁﬁwﬁglf)r?an %%%uglteﬁw ace ger Pfrclamm acg)({@\ﬁ&r] to afford
title corfm(lRHIﬂ:QzMegundEﬂ%lPla% condifighs kﬂ@mﬂﬂel tlﬂdl\sﬂslﬁlaﬂe(d(in ﬂdb{zrt tOMBDed®mpoendl 2. 07

(2% g o oSl B b, 2,7,

(m 1H), 1.85 (m 1H) Et hyl

2- (6- hydroxy-1-o0xo0-1, 2, 3 4ot et r ahydr onapht hal en- 2- etate (47C): 15 HO
CO2Et 47C Q2 sui ph acid (5 Sc aﬂﬁﬁ |Utd| on of Exanple
47B (2 9,9 @&- n_l_;QB and thexm xture was stirred at
room tenpefaturé for"® A. Ethanol®was renoved ffom meaction mi xture under

reduced pressure, and re§que was dildfed with et hyl acetate and 20 washed
with brine solution. The organic |ayer was dried over socp um sul phat e,
filtered and renovefi under vacuwm attor d t|tIe COpRoNd .15 g, 97% as
solid. 1H NVR (4 " CDC18; 676(d J=8.4
Hz, 2H), 673« = F|z_'2H) 3125(—th) 2.4 (m
1H, 2.2 mJ\l , 195 (nqu ), 0.8 (t J= 6. 8N 3H) AJ25Et hyl

2- (1- oxo- (tﬂlfl uor onet hyl sul f onyl oxy) -1, 2, 3, 4- tetrahydronapht hal en-2-y1)
acetate (47D): TfO CO2Et é,?D Triflic anhydrlde (3. 4109, 12.09 mmol ) was
added to an ice cold sol f~product of Exanpl e~30
mrol ) and pyridi nem@l, 0 3.29 mpl) in dlnwhixor 3
reaction m xture  STirred at roomterrper? or 2 h The reaction

m xture was ditw #fh di chl or onet hane (* )<Xand washed with saturated
aqueqggs sol uti oh of NaCl (50 nm.). The or ganl c laye was dried over sodium
sul phate, filtered and renoved under reduced pressure. The product was

puri fi ed Sshierthé Bk Reagenonmilegndifitms: ssAqiBbRefbixhy)l Tfae aMAR, RynRPed) Sebiared o

gi ve tit lagyl@btemoryp dborodlic (aRid8orgste A9 PPAS),, SOLC@s, DibkahlvR,Q.400°0vida sclGBDCTIB); 6
8.12 (d, NeGHR0SCHe), AllHbronidR4-BAI, KQH( RT; AHp/NHACR BQE, 3:0, ReBukiz) R2KYO, 3. 2
(m 1B8), B:N-THFORTnh) BMnO,, NaBO( metoddAH,ORB (m 1H), 2.0 (m 1H), 1.2 (t, J=
6.8 Hz, 3H). WD 2012/162127PCT/ US2012/ 038520 Et hyl

(2;1(7% ( 4-nitr O%o%péljirld_s %?Pg(r%hi]é’(%’n?dy%etpreetpgrgg X gsl?r% e n%&leme ?1 R/[e%oxy ?t €

tetralone can be demethylated to give phenol AE which is then protected as triflate AF. Palladium
catalyzed Suzuki coupling of AF with appropriately substituted aryl/heteroaryl boronic acid or

20 ester affords AG which can be fluorinated to give AH. Alkylation with allyl bromide provides AI
which can be reduced by hydrogenation conditions to provide AJ. Coupling of AJ with
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5Pd(PPh3)4 (0.174 g, 0.15 mmol) was added to a solution of product of
Exanple 47D (4.8 g, 12.6 mol) in 26 nL of 1,4 dioxane-H20 (4:1) m xture
under ar gwo 2atxmezphere, foll owed by cesium carbonate (1PCTA1S@012888520m0! ) and
4-ni trophenyl boronic acid (2.3 g, 13.8 muvol ). The reaction m xture was
degassed for e reactio i, xfure was refluxed for. 2 h and sol vent
as T emoverorY NbsticeboreeeTrats He Ol BTt bE attah Tl heon

et hyl acatM™he, @dWNa1@tie kolvehbgudassepateatfd payvgRnt@ngoay®sf Roasulal(Th @d).over

sodi um sul phate, filtered and conc trat ed under reduced pressure to give

crude product whichowas purified floash chr omat oge® y to afford title
conpound (2. 2@{% as s@pkzyd @@ R (400 VHz,
8”’@%&

: 6 8.4 (d, J=7.6
Hz, 2H), >x\_ 2H, 7.58 (d, J =
8.4 Hz, 1H)|75( 1H),o2 &X(q J—68Hz)l\2 330(m4H) 2.5 (m
1H), 2.3 &M XlH) % 05 (m 1H), 13 (t, J2%. 4 He, %ﬁ 15 Et hyl

2- (6-(4-am nophenyl)-1-oxo0-1, 2, 3, 4- tetrahydronapht haI en 20 1) acet ate

(47F): 0 O IS '”»' Excess 10% Pdf©H( 0.2 g) was o'- sol ution of
product of mE% @ -@ o P2EL g(R)B. ) CPA 30 rndiz>x0f oI and t he
m Xture was xstirreéddt rodm f ef f or —3—. ereaglon m xture 20
was fllte(gﬁd\@ver eelite beg /L'ﬁ .ktrahe was conceminrated under reduced
pressure and the residue was partl ti oned between et hyl acet ate and water.
The separated organic |ayer vas dried over sodium sul phate, filtered and
concentrated in vacuo. The cruged product was washed W|th 'ﬁet h}/l et her and
pent ane to affford title co [ (OB 0% aﬂ.ﬁRzﬁon (400 MHz,
CDC13): 6 804 (m bH) XZ G2 F39 (M , 735/@ 419(m 2H), 3.8
(bs, 2H). 3 14. BRQE}M@M, 2042 (m 11, radopl,fm 3, 2.0 (m 1H,
1.29 (m 3H). Eth

2- ( 1- oxo-%h¢me (13. (lﬁeagwf fAngo FAAIRY é azel pW%RI ») 3Pwidinum

t et r aRy dréghagmih AR, SHpladel & BIHMP )EtOACSTHlN/Q\J oRAGAP3MHEL MeOH, RT;

3- (Tri f 1 voFPéfethFGHIREAVR NS EFRnEHE RD 2280 MOHEHEHREO) Rfas added to a
solution of product of Exanple 47F (0.26 g, 0.18 mmol) and triethyl am ne
(0.656 g, O. 55CdHHéhﬁds'oPF&l?El T(ﬁ n'{ﬂy)be prep&red Eﬁﬁ&&ﬁﬁdm%%@lmﬁéﬂy%@@oi&t

room-t enper ature over ng sol vent was renoved under reduceéed ressure
and pr odut® Ppyidey ébde GF“P bespridiraddersgtongrahyh ddisipmef B0 & WM%%@tk&@@e in
hexang@s %V[ta@foﬁlg fA‘N \ghlg:ﬂ ﬁlle@reg(gmﬁlym H(C@to]-prg\nde% %A@ ﬁ%r@h&tg)n ottde INMR d@P0 Mz,

DVSO- d6) : 3 (bs, 1H), 0 (bs

7.79-7. 46n(§m glgqsbamhye AR V(hllﬁh cilr_ﬁeactdvnj} a()]afopl:ga-telgs@sq.t&te gpq)yanage t2_pr02'1 U(em 3H),
2. 75 (M Zhhourd-ofFétMula 101 diolysis SF1PprBvilisandthbr-com d of Formula (I) (1

3013/ 1001 Someand oEE et Bt s allysis I 16 B B p)-

2- (1-0x0-6-(4-(3- (,3 (trlfluororret l;z)phenyburel do) phenyl)-1, 2, 3, 4-tetrahydr
onapht hal en-2- vi P %lc agz ~ ] 9dr oxi de (0. {15 g, 0.35
mol ) was n(;-@,.@d)ded s_o;_utno oduct” @F\ e 47kk40.[06]g,] 0. 11 mol )
in 4 nL of ter OgNaj\;) mxtu_éON?Iih)@xreactlon m{tgre"was stirred at
room terrp@mitxﬁ‘r eApverni ght. Aft& the sol vent Alas renwved i n Aacuo, the
resi due was dissolved in water and washed with ethyl acetate. The aqueous

| ayer was acidified wlth addi tion of ZN@queous solution of HCL until pH 2
was attained. The resul¢ing,sol ution wadJ gthds were 10

gled to 0 C, ~gnd
col | ect ed_By. fridyf r 4 afd dri edyun @0 gum t Q ’wﬁ\)}f\ @ | @ conpound
(0.042 g, 75% y@ & s6lTd." 1K N 00 MHz, DVSD.86) a6 12.0 (bs, 1H),

9.4 -9.0 (bS,OzNZLH)X 80 (m 1H)oN79 (n]£L31I—I) 7777 By (m 7H), 7.46 (m
1H, 7.3 (m 1H), 3.2 -3.0 (m 2H), 2.8 (m 1H), 2.5 (m 2H), 2.2 (m 1H),
.0 (m 1H; ESI-M5 mz = 483 (MrH)+; HPLC purity: 929 5% 15Exarrp| es 48 -
67 were prepared by the a oprocedures gs dg @a.o @bove for Exanpl e
47 using appr opri at g"&¢ maverials. ., The rne bdt oni ¢ aci ds (and
appropri at-el—y fuagt oﬁLabgr oup- pr ot ect ed VErNélr@%th hereof) utilized herein
were purchased if avli I"abl e comerci al | y, Wer'e synthesized as described in
the |it ershemeldRepgentsourdicorditionsi ) Nat, MohsTH &Tebf SNty RThosalldki | | ed
in tHé arbromide, TheleKQ¥intolesd, R&EddMad 4 deliat Rie) MedOdd lit@l, Khidwre-Bil:Glhose
ski | | ed iFOHH&O0aP °C: 2ORENCGthtIN THF eRT:H) NMRLDATTaHNASS) Pl ity 48 OSCO2H F3c
NAN IS 1H NWVR (400 MHz, DVMBO-d6): 6 (1b2s.2 filbs): 71H9), 09.21 (b8s
4114Hz): 9114.0)5
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.75 -7.55 (m10H), 3.2-2.8 (m 2H), 2.7 (m 1H, 2.4 (m 2H, 2.2 (m 1H),
(m 1H). ESI-M5 m(m z=}14) 8.3 HPLC purity: 90% 49 0 00 C2H N ,,,H

, 3 0 DWONMR/¥62020 MHz, DMBSO-d6): 6 11 2H )2 (8b So, PCT/US2012/038520

), (. 613, 14s),,17H)8 78..52 ((bins; 7.3 (t, J =8.0 H, 1H,

2.9
VB (o 2 PR ﬁﬁ%ﬂﬁﬁpﬁaﬁe%&e@ﬁm@%ﬂ 18115%@%:8290#'% bf S et (400
MHz, gﬁ%ﬁﬁkdla& A, Q@h SWaﬁng'@ent@uc(h]ab Rl udef bdste oSﬁidltl&ﬂﬂrbl Vidles Aé) which ;-hen 6 g
z 1 1), . . , .
(0 372 gt et oiyhe Bl g sl b i Tl geash Ve
3H, 2.2 bl(erdikléﬂzlilll_l toNa&dQA'( NEstckificationSF Afl@)r(bﬂldes AU whididth2n ﬁhdle@h@ Pdiictiényand95% 51
0S H el
(1sH) % 11852 fgﬂaﬂ@%wmoinpfﬂgo ?Wlﬂaié (1qy Sl‘és Pr%nt %3}5?0 y%s SIS 6.8 (m
1H), 3.8 aﬁlsﬂlerilmb%pOL&dZ)fF&nﬂla((m(llal-i) 2.7 (m 1H), 2.4 (m 2H), 2.26 (s,
ESI-M5 m(ni z }14 ri ty 96. 7% V\D 2012/ 162127PCT/ US2012/ 038520

u
3H), 22(m ZQ(m 1H). 52 $0 HIeIO IclNl\/R(OOM:iZ
DVEO- d6) : %é/\/l
\o

7
2.0
71Ho
3. 2-
ESI -

AY
I
0o _O
0 OH/ Z g
—_—
P MRy
m(RZ) e m(R2& —_— X\ N
A _.x BB
O,N7 X
BA
I |
0 _O o 0O 0o _O
& OH
m(R h m(Ry) . m(Ry)
(xz\)X\ - ©° )XL\ S 0 XS ©
|
R\ ',X ~ A
A .x BC 1 NJ\N X BD Ri NJ\NJ\X 1s

Scheme 14. Reagents and conditions: a) Allyl bromide, KOtBu, THF, RT; b) BBr;, CH,Cl,, RT;
¢) TH,0, Py, CH,Cly, RT; d) Substituted aryl/heteroaryl boronic acid/ester, Pd(PPhs)4, Cs,COs,

10 Dioxane-H,0, 80 °C; ¢) HCHO, 2N NaOH, THF, RT; f) NaH, Mel, THF, RT; g) Fe-NH,Cl,
EtOH-H,0, 90 °C; h) RNCO, Et;N, THF, RT; i) KMnO,, NalOQ,, Acetone-H,0, RT.

Compounds of Formula (I) may be prepared as illustrated in Scheme 14. Alkylation of 6-
methoxy-1-tetralone with allyl bromide under basic condition affords AW. Demethylation of AW
15  gives phenol AX which forms triflate AY using standard conditions known to those skilled in the
art. Suzuki coupling of AY with appropriately substituted boronic acid or ester provides nitro
intermediate AZ which then reacts with formaldehyde to form alcohol BA. Alkylation of alcohol
with alkylating agent such as methyl iodide provides BB. Hydrogenation of the nitro group in BB
affords aniline BC which can then react with appropriately substituted isocyanate to form urea

20  compound BD. Oxidation of the olefin in BC provides compound of Formula () (1s).
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S, .3 (b7 112H.)9 0 (7bs, (1d J4 Hz, H , 9.68(bs,1H1,H)7 7.5 (m 6H),
7.4 (m 2H), 7.06 (m 2H), 3.2-2.8 (m 3H), 2.7-2.6 (m 2H), 2.26 (s, 3H),
2.2 (m Mp2o/1202Mm 1H). HPLC purity: 9 53 0 SO CO2H elPOTHIS2d1RA3SSAMVR (400
MHz, DMSO-d6): 6 s, .2 (b7 112H.)9 0 (7bs, (1d . j8 H), 9.4(bl Hz,

(m 8H), 7.25 (¢, = 7.5 Hz, 2H), 6.95 (t, J, = 7.8 Hz,
HPLC purlty

5 §m_2H), 2,7 ( ézg(m 2 2 (m 1, {278 (m 1H).
@‘ 5%0-0;{@15&(& ZA—NVR ,
DVBO- d6) : > NM2H 56 (m 8. 61( Howy, 8s3, 1H) 19" 9 (m

7.76-7.56(m 6Hp, 7.38(m 2H), 7.% (m 1H), 3.22.9 (m 2H), 2.P%(m 1H), 2.4
(m 2H), 2.2 (m 1H), 2.0 (m 1H). HPLC pQuri7Z:. 4 55 SOco2H r. 110 . 3.,
11-1 NVR (300 MHz, DMVBO-l6)g 6 (162s. 051F) b 21H7)& 9J 7=(b8s 4

HLHz), 1H8.)9 8.05 (s 9 (d, 3= ) 7 ( 7,85-7.5
zz>75 H . 2.45 (m
5608 2|>$|osu 1N|\/R(400

\5_';

(M 3H), 785 (W Qﬁ lH) "%

1H), 2.2 1 ity:.
M:Dz Dwscﬁgle)ﬂzkwbé\e bi‘s(l 1(Hbs)H,ﬁLn)l\|%3)lé('%/9 1854 F&Tj& H) /18H. 7)5 7.9 (d,

J = 8.4 Hepeqblls. K aZen(ts”h };)nmt? nf & c '21\§N§OE'ZT Hp, o7 25
%d %@)5 *?rz:ﬁ) g%cﬂl 17]§:r h3 e éog Tﬁ)l 0 8§(g ﬁ 1
m

Compounds of Formula (I) may be prepared as illustrated in Scheme 15. Cyclic ester BE
can be formed from intermediate AA using formaldehyde in NaOH and THF as solvent.
Demethylation of BE with aqueous HBr affords phenol BF which can be converted to triflate BG
using triflate anhydride and pyridine. Suzuki coupling of BG with appropriately substituted

10 boronic acid or ester affords aniline BH. Coupling of BH with appropriately substituted

isocyanate provides urea BI which can be hydrolyzed to form compound of Formula I (1t).

O OH

R R

CO,H CO,H

m(Ro)y 2 a m(Ry), 2
o x\'x ' o xV'x

b b u H H v

Scheme 16. Reagents and conditions: a) NaBH,, MecOH, RT.
15

Compound of Formula (I) may be converted to another compound of Formula (I). For
example, as illustrated in Scheme 16, compound of Formula I (1u) can be reduced under standard

reduction conditions known to those skilled in the art to alcohol as in compound 1v.

20 EXPERIMENTALS

The following examples illustrate the invention. These examples are not intended to limit
the scope of the present invention, but rather to provide guidance to the skilled artisan to prepare
and use the compounds, compositions, and methods of the present invention. While particular

25  embodiments of the present invention are described, the skilled artisan will appreciate that various
changes and modifications can be made without departing from the spirit and scope of the
invention. Unless otherwise noted, reagents are commercially available or are prepared according

to procedures in the literature. The symbols and conventions used in the descriptions of processes,
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ESI - MBS m(m z=H4) 47 HPLC purity: 94.65% 57 SCco2H 010 11-1 NVR (300 Mz,
DVMSO-d6): 6 112H.)113,3s, (t1H J), 98..24 H(sz,,11HH)),, 87..79ci,s,, J =
9.0 Hz, WP 07iB212m 3H) 7.6 (d, J= 8.1 Hz, 1H), 7.5 (@CTAS2@2438%20 2H),
7.3(t,J-75Hz 7.0 (t, J =7.8 Hz, 1H), 3.2-2.9 (m 3H), 2.75 (m

ét?i t§E "3t e&t?% %W%i%ﬁféﬁ%ﬁgwém%é@%{%‘g“ ?e%?ﬁ%%?m?r 1{619 NMVR

(400 MHz ,exDMBQ*tHkﬁ])ournﬁl of theB¥meffesn Chendcdl B3ciéty oddhe Ftynabof HiblpgicQ&h3mistrs.,

1H), 9ci , . 11&;” %x = 8.0 Hz, 1H 7.7 (m 3H, 7.6 (d, J= 8.8 Hz, 1H, 7.5
(d, J= 11.6 bpigxampless” 1) T 7.1(d, J = 8.0 Hz, 1H), 6.82 (m 1H),
3.2-2.9 (m 3H)hemZaldhiftsrire ckbiessed indgfartk par nditon (3pnd uhitd. CbldlingZoRktns (J)kird) .

I\E/Ellz- md% B]%%g()f erﬂ_zé}-l %ttl%& pﬁtte¥r§ dgsnglgeG gﬁ)fﬂ%%n%l tgﬁ]egles 'clrﬁl)are Nnagf?l -als le\/BR (400
Hz, 1H), (ﬁn@etﬁ dl,(ddlb*r'et)& @riptit), q Lddlartdt), dd (doubié publet), Gt (@dlble]trlpleﬁ,.lﬂ(rhﬁltlpliﬁj)
7.35-7.2 , 7.05 (d, J =7.6 Hz, 1H), 3.2- 2.9 (m 3H), 2.75 (m 1H),
2.45 (m @“’a .2 (m 1H), 2.0 (m 1H. ESI-Ms nmfz = 46,7 (MH) . HPLC
purity: 96. 38%1asﬁ@01(£n@Bﬂa@@raﬂﬂyvbas@hﬁbr{n@@@n MTlZa,geDNBO- dé): 6 S, 1H), 9.25

3 76 co, e nigtpperinisioAfRab L FRiekbyck AGD i Rty 6 (o,

J= 6.18 Hz, 1H) 375(s 3H), 3.2-2.9 (m 3H), 2.75 (m 1H), 2.45 (m 1H),

2.2 (m 1 o t g ESI-M5 m(ml z=H4) 6+3 HPLC purity: 97.89% 61
SCco2H | ‘TT o NNR (400 MHz, DIVBO d6): 6 112H.)11)3s, (t1H. J), 98..40
e 1, FOS GRSy, % 2.9 (m 3, 275 (m 1M, 2,45 (m
1H), 2 25(15,CL6H) , AichBrémathahkl) , 2. 1H). ESI-M5 m(m z=H4) 6+. 1 HPLC
purity: 9&-18]?% 62 chloroform
15  Cs,COs cesium carbonate
DMAP 4-(dimethylamino)pyridine
DMF N,N-dimethylformamide
DMSO dimethylsulfoxide
Et;N tricthylamine
20  EtOAc cthyl acetate
EtOH ethanol
Fe iron
h hour(s)
H, hydrogen gas
25  H,0 water
HATU O-(7-azabenzotriazol-1-yl)-N,N,N’, N -tetramethyluronium hexafluorophosphate
HBr hydrobromic acid
HCI hydrochloric acid
KOH potassium hydroxide
30  KMnO4 potassium permanganate
LiHMDS lithium hexamethyldisilazide
LiOH lithium hydroxide
NaH sodium hydride
NalQ, sodium periodate
35  NaN; sodium azide
NH,4CI ammonium chloride
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SO co2H 400 1H NMR (300 MHz, DMBO-d6): 6 12.1 (bs, 1H), 9.2 (s, 1H), 9.05
(s, 1H), 8.35 (t, J = 8.4 Hz, 1H), 8.0 (d, J =6.9 Hz, 1H 7.9 (d, J = 8.4
Hz, 1H), WO2bne6B7(m 3H), 7.6 (d, J = 8.1 Hz, 1H), 7. PCErus2dii3sseo 83 (
1H), 3.2-2.9(m 3H), 275(m 1H), 2.45 (m 1H), 2.3(s, 3H), 2.2 (m 1H),
H 00

2.0 (m ESI - MS 46+5 (M+H) . HPLC purity: 90.7% 63 ONOCR
4010 1|- MR (400 ‘W%Y 990 d6): 6 112H.)1 (8bS2, 51H4), J9.458 (8s, Hz, 1 H
), 1 8.85I-Mé018(so (Bothabbl) , 7.9 (d, J = 8.0 Hz, 1H) 7.75-7.65 (m 4H), 7

(d, J = 3.2- 2.9 (m 3H), 2.75 (m 1H),
2. 45 (m%\ﬁ‘%&ﬁz 18 ‘??Ir‘.laniﬁﬁlz‘m S(m 1H). ESI-MS m(m z=H4) 5+ 8 HPLC
puri ty PUOL%  \WPaRQdh 362HZAPCT/ U82012/ 038520 64 CcF3CRH SO | ei 01 1H

00 DVBO-.d6 9.49 (m.4 ,bs, 1H 1, H9) 7
112H ;1’0 (%@5 (mteté%%s(mpﬁegyl{’ﬁﬂsplﬁ‘il—?))lg %%dl%m@}g (m 4H)(m2. 7 (ms 15)'), 2.)2 (m

1H), 2.0Hym 1H). ESkdiM® mz H=)4.99 (mLCVB purity: 90% 65 1H NVR (400
Miz, DMBO:-d6): 6 ESI-M5 SO cOPH (9m 7 (1blis, ), 17EL4 (8d.28J (b,

8s. 41112)"%, 71H. 9 )8ORIPPEM M) 7.7 400 7.66 (m 1H), 7.56-7.46 (m 3H),
7.2 (m THAT 6.9 ( retrabldy] arfmdifurg fodidéH) , 3.8 (s, 3H), 3.2-2.9 (m 2H), 2.7

(g]% 16, é‘ﬂ:é (()rzn qugtfahgdrggra(ns’ 3H), 2.2 (m 1H), 2.0 (m 1H). LCMS purity:

10 TH0 triflate anhydride

Example-1

0 H o 0
N O
a b
o = o QﬁH* OCy=
Br Br Br Br
1A' 1A 1B

OB(QH)Z o
PN
ON O NTTCOE g “Co,Et
—_—
C

O,N

@L ’/‘é ot @ ’/‘é co

15 Reagents and conditions: a) NaN;, MeSOs;H, CH,Cl,, RT, 8h, b) BrCH,CO,Et, NaH, THF, RT,
3h; ¢) Pd(PPhs)s, Cs,COs, Dioxane-H,O, 80 °C, 5h; d) 10% Pd/C, EtOH, H,, RT, 4h; ¢) 3-
CF;PhNCO, Et;N, THF, RT, 12h; f) LiOH, THF-H,0, RT, 14h.

=]
—_—

Procedures:
20
2-(1-Ox0-6-(4-(3-(3-(trifluoromethyl)phenvlhureido)phenyvl)-3,4-dihydroisoquinolin-2 (1 H)-
ylacetic acid:

6-Bromo-3.4-dihvdroisoquinolin-1(2H)-one (1A):
O

J@@“
Br

25 1A
NaN; (6.2 g, 94.78 mmol) was added to a solution of 5-bromo-1-indanone (10 g, 47.39 mmol) in

40 mL of mixture of methane sulphonic acid and dichloromethane (1:1) in portion wise at 0 °C-5
°C. The resulting mixture was stirred for 8 h at room temperature. The reaction mixture was cooled
to 0 °C in ice bath, neutralized with 5% aq. NaOH, and aqueous layer was extracted with ethyl
30  acetate (2x100 mL). The combined organic layer was washed with water and brine solution, dried
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1H NMR (400 MHz, DVBO-d6): 6 ),9.J05 (8bs4, HlHz),1H8.)9 (12. 1bsl(Hb)s:
71H9 0 HPLC purity: 4010 7.6 (m1H), 7.56-7.44 (m 5H), 7.3 (m 3H),
7.0 (m IWPp208/1321279 (m,2H), 2.7 (m 1H), 2.4 (m 2PFCcT/R®2@2(088524H), 2.0
(m lH). 67 0 1H NWR (300 I\/HZ DI\/SO-dG) 6 ESI - CF30*CO2H 10.7 (bs, 1H),
|9 RI g Nazgoﬂgn fgltere\;jl Ih%ﬁhra Wasl den at %dser acw 1? P’F 1 nsél}th flell?,? J
_ 7 5 %Eli olun?,n Iaatog\]raphy-}lsgg%%ﬁj lac at m( xa te %gn ﬁf d((2 AR

Yaypas solidoy N B ﬁg H (d, ) _HS
égcgtﬁrﬁf 1H)61|(b P@% t,J = 68H22 3(t 64Hz;{€1m1 2. Bt oe
2- (1-Hydroxy-6-(4-(3-(3-(trifluoraonet hybphen bureldo)ohen_l -1,2,3,4-

mos]-0x0-3.4-dihydieisoquinglin-2(1H)-yl)

t et rahydr onapht h &4 246k )
g, 0.66 mmol) was added portion wise t¢ an ice cold solution of product of
Example 47 (0.08 g, 0.16 mmol) p%@zgﬂ_), and the m xture was
stirred at roomtenperature for 1{ ¢ reacCtion mxture was concentrated
under reduced pressure and dil wéd wat er. The resulting solids were
filtered and trlturated with di ethyl“%ther and n- 15pentane o afford title

conpound N 17@gumoly aag gfded) to aHenpd G@B@Oq\ﬂﬁzpm@m%rpledﬁ@ H88

mmol) in THF (40 ml) portion wise, and the mixture was stirred for 15 min. Ethyl bromo acetate
10 (2.2 g, 13.2 mmol) was then added to the solution, and the mixture was stirred at room temperature

for 3 h. Reaction mixture was quenched with ice-cold water and diluted with ethyl acetate. Organic

layer was separated, washed with brine, dried over Na,SO, and filtered. The filtrate was

concentrated under vacuum to afford title compound (3.3 g, 80%) as solid. "H NMR (300 MHz,

CDCl;): 6 7.93 (d, J=8.4 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.36 (s, 2H), 4.24 (q, /= 7.2 Hz, 2H),
15  3.65(t,J=72Hz 2H), 3.04 (t,J= 7.2 Hz, 2H), 1.28 (t,J = 7.2 Hz, 3H).

Ethyl 2-(6-(4-nitrophenyl)-1-0x0-3.4-dihydroisoquinolin-2(1H)-vDacetate (1C):
O

O N">CO,E
O,N O 1C

Pd(PPh3), (0.133 g, 0.115 mmol) was added to a solution of product of Example 1B (3 g, 9.6

20  mmol) in 35 mL of 1,4 dioxane-H,O (5:1) mixture under argon atmosphere, followed by cesium
carbonate (9.38 g, 28.7 mmol) and 4-nitrophenyl boronic acid (1.6 g, 9.6 mmol). The reaction
mixture was degassed for 10 min. The reaction mixture was then refluxed for 5 h, and solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over sodium sulphate and filtered. The filtrate was concentrated

25 under reduced pressure and purified by flash chromatography using 30% ethyl acetate in hexane to
afford title compound (2 g, 64%) as solid. 'H NMR (300 MHz, CDCls): § 8.33-8.3 (m, 2H), 8.2 (d,
J=17.5 Hz, 1H), 7.79-7.75 (m, 2H), 7.61 (dd, J; = 2.1 Hz, J> = 8.4 Hz, 1H), 7.45 (s, 1H), 4.39 (s,
2H), 4.25 (q, J = 7.2 Hz, 2H), 3.72 (t, J = 6.9 Hz, 2H), 3.16 (t, J= 6.9 Hz, 2H), 1.3 (t, /= 6.9 Hz,
3H).

30
Ethyvl 2-(6-(4-aminophenyl)-1-0x0-3.4-dihydroisoquinolin-2(1H)-vl)acetate (1D):
o)

O N >CO,Et
HyN O 1D

Excess 10% Pd/C (0.5 g) was added to a solution of product of Example 1C (1.1 g, 3.09 mmol) in
20 mL of ethanol, and the mixture was stirred under H, atmosphere at room temperature for 4 h.

35  The reaction mixture was filtered over celite bed, and filtrate was removed under reduced pressure
and triturated with diethyl ether and pentane to afford title compound (0.97 g, 97%) as solid. 'H
NMR (400 MHz, CDCl5): § 8.02 (d, J=8.0 Hz, 1H), 7.43 (dd, J; = 1.6 Hz, J, = 8.0 Hz, 1H), 7.39
(m, 2H), 7.27 (s, 1H), 6.7 (m, 2H), 4.28 (s, 2H), 4.15 (q, J = 6.8 Hz, 2H), 3.69 (bs, 2H), 3.61 (t,J =
6.4 Hz, 2H), 3.03 (t, J = 6.8 Hz, 2H), 1.22 (t, J = 7.2 Hz, 3H).

40
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WD 2012/ 162127PCT/ US2012/ 038520 (bs, 1H),
(s, 1H), 7.7 (m 1H), 7.6-7.44 (m 6H), 7.

(m 1H), wo&o(mme22F), 2.2 (m 1H), 2.0 (m (m PCHUS2d12238520 1H) .
Exanpl e- 69 69A69B690 Reagents & condi ) LDA, Ethyl brono

S
E_rrepllgnﬁf eEth l;" -Z,lnox r@ﬁ (Eﬁlq]uowme%.vlmenxﬂmz‘ éopggycg 1,3 g%gé gNES io’nH Et OH,

u)

10Di oxane- H20, 80 C, 3 h: ) po/&Hkghdeeta(blr 37" "3 Craphnco, Bt 3N,
THF, RT, 12 h; h) LiOH THF-1- 120 RT 12 h. fProcedures:

153- (1- oxo- 6- (4 (3-(3-(tridd, uororrethyl) wrerstlophenyl) -1, 2, 3, 4-tetrah
ydronapht hal en-2- y1)prop ndi ¢ aci d: _

Et hy1l- 3- ( 6- net hoxy- 1- oxo , 3,@-t gt ranydronapht hal en- 2-yl ) propanoat e
(69A): O 69A 20Fr eshl alLe M LDA (24.4 L, 44.0 nmmol ) was added
to pre-cool ed solution of 6- Pethbxy- 1 -tédFralone (4 g, 22.0 nmol) in THF

(30 m) Wﬁﬁqﬂﬁor@%&ﬂ%ﬂ 1ehyl %%c;ﬁﬂnﬁke% 14 @169 nilﬂi'@) WRALIIEPR dWolthibh 6f Waducs bt I I ed
for 1s5h atxampR 16 (0BHY 0. 78MaRE) MIGREENALRe (51234% M3 m3di)3d TN ) ntgsanadeled
over a pefikReh Qbs drdl i Bbm-té8p&ratu@NEl ettt NTRE dORnVREs fnlohERAn®t rEROM
t enper at Yr&sfr@rand ?rolauct The tﬁt@l@fég W A LhE M PerdtiiRNo RASHI &l LomSRLY (Bdeed
NHACL (100 6pt) 59 &'UH%MﬂQ@'O(PMHzaﬁm@ L5, lzébselt}ﬂj’k 9RER! ﬁli)eg()?{%l@ﬁ iy . The
conbi ned (@r ganisqy), @Mﬁrﬁnvvefenvg@ﬁ (gz M ) of 3 opesinby 1 by weﬁs)hetl on,
dri edgovery YNBGROY 24 _aneit,id et e, Shes af@@@&@eﬁge;ﬁrat ed under reduced
pressure to afford crude title product’ ( 9 9% as |IC]UId
3 (& Hy dr o= e b B itk GhEAIYSHRN ARBl Br)%hemﬁs.yhhlrea&%aehshmlﬁ (698)
HO COOH 3068B WO ZU0IZ7 16212 7P lﬁ.égégéié/ 38520 Aqueous HBr (50 m):)
added to product of Exanple 69A (475 0, "eymol ), and the reaction
m xture was refluxed for overnight. The reactfion m xture was then brought
to roomtenperature and extfzacted with adet at@H 2X100 nmL). The
organi c |l ayer was dried ower Na2SO4 _a pyed under reduced pressure. The
product was purified by $h chir ot ogr aphy using 40% 5 ethyl acetate in
hexanes to afford title Cogpoy g, 424% as solid. 1H NVR (300MHz,
DVSO-d6): 6 12.01 (bs, 1H), 16. 21—|(s 1H), 7.74 (d, J= 9.0 Hz, 1H), 6.70
(dd, 131= IdthjunHaydrek®le<£0.854g,Hizl,7 nirhi)l) wes Bided ®,a sdidjion & B&luftf EXipple 2E 4B2 £m
1H), 2. 310.3%mmdkrin7l05mlHef TIR2HwateR (410 nfixt88, {ndthehixturdwakSitifre68 réam tefbprature
1. 65- 1. 53 vEmmght Wfter thO Ktlyent was removed in vacuo, the residue was dissolved in water and washed
3- ( 6- hy drvaxyetllyl exaatd, , The 3qubotelay @ hwad nadidiph tith [additich ¢fl 2Npagpancalgor( 6OBYL 0 HO
COCEt  696tiMH Baves ageihphdhé cesalonglsl@io8 wrk oaleds toglt{e dnd eolis wteumilcmeddfy
proddét diltréoeanpd driGOBd¢OvagBnyto Fo6Btitmmimpoim! @tlhandl%) @Gohd.) H NWIR (30l
m Xt ur e WAHz, IMBO-ek): &b.2r(op i}, Orfpby, AHY R Sf(oy, 1HB 719.(d EX-handlz, 1B@s7.6&m\Bel, from
reacti on m44x1.58 @, YHIErS2r(ad Ui d.Opme BSL14.8 (s, aHY 3ressmd2ie), 9as (oli AH)f ESI-Mb #it et hyl
acet at e HFAnM-Mpshidd” parith 96%i ne sol uti on. The organic | ayer was dried over
Na2SO4 and filtered. The filtrate was concentrated under reduced pressure
and parified by flash chromatography using 20% et hyl acetate in hexanes to
af ford t H&xatplet 2 - Oongo pregar@uingprocdldfes aslobd d.thdst ddvibod30 Givkinple DMBMAG) . 6
10. 27 ( s,apfiopriatdstaiBnd @atedats.8. 1 Hz, 1H), 6.70 (dd, J1= 2.1 Hz, J2 = 9.0 Hz,
1H), 6.62 (s, 1H, 4.05 (gq, J=6.9 Hz, 2H), 2.86 (m 2H), 2.43 (m 1H),
2.31 (t,|B&=|7.5 Hz, 2%ffuiurk3- 1. 98 (m‘HIﬂ)MREIaila 77-1.57 (m M2syPurdtyl7| (t, J=

6.9 Hz, [3) | Ehyl 'H NMR (300 MHz, DMSO- | ESI-MS m/z =
3(1-oxo-|6-(tfrifluoronethyl U QAYEXY )i)Ls A0% st eftDr ghydronaphivhahen- -yl ) pr
2H).
7.36-7.12 (m, 2H), 7.06 (1,

1H, 9.0 (bs, 1H), 8.1
4H), 4.6 (m 1H), 4.3

o ~3

opanoat ¢ (69@61\@ o O (m, 4H), 7.6-7.3 (m, 7H), 4.0 | HPLC purity:
NJ\N
'"H NMR (300 MHz, DMSO- | ESI-MS m/z

(s, 2H), 3.7 (m, 2H), 3.0 (m, | 98.5%.
O 2

O N"ScoH | de): 8 12.8 (bs, 1H), 9.2 (bs, | 428 (M-H);
o 1H), 8.9 (bs, 1H), 7.9 (d, J = | HPLC purity:

L O 8.4 Hz, 1H), 7.72-7.56 (m, 6H), | 99%.

N N

1H), 6.8 (d, J = 7.4 Hz, 1H),
42 (s, 2H), 3.65 (t, J = 6.8 Hz,

2H), 3.05 (t, J = 6.8 Hz, 2H),
2.26 (s, 3H).
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0O TFO COCEt 69D 25Triflic anhydride (1.16 g,
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tenperature overnight. After the solvent was renoved in vacuo, the residue
was dissolved in water WD 2012/162127PCT/ US2012/ 038520 and washed with
et hyl acewvete12/ibher7aqueous | ayer was acidi fied w th addipCirars2ab/o2882@queous

solution of HClL until pH 2 was attai ned. The resulting solution was cool ed
to 0 C1 and enllrle were r-nllar-farl h\l ‘F:Ifl‘ﬂflf\l’\ and rlrlnrl ||nrlar vactumto

(=R AV | Ty —CI aac 1 Urr_carda oar 1

afford tlitle conmpound (0.060 g, 63% Jwhite solid. 1H NVR (300 MHz
DMSO-d6): 6 12.0 (bs, 1H), 9.20 (bs, 1H), 9.12 (bs, 1H), 8.02 (s, 1H),
57.91 (d, J = 9.0 Hz, 1H) 7.72-7.68 (m 2H),7.65-7.49 (m 6H), 7.32 (d, J =
7.5 Hz, 1H), 3.06-3.02 (m 2H), 2.5Bx#mfE10m 1H) 2.35 (t, J=7.5 Hz, 2H)
2.27-2.08 (m 2H), 1.82-1.63 (m 2H) ES BAfz = 496 ( /+; otdPLC purity:
99.22 % .m eS.070, - 75 WR[ 3 Iogpus to

t hose descr or—Exa'erlloou5| ng—a-gpr-oprl ng matertal s. The
requi si t ébo on| c acids B(and oappropriately fuggttet aI @zoup- pr ot ect ed
versions thereof) utilized herein were purchased if avail able comercially,
were synthesized as described in the literature or by routine nodifications
t her eof known by 5 olJed in the art, or we festrzed by

alternative proc @ fnown by thoge ski | 1 eg ' ¢l aot. Ex e Structure
y 70 0° 0 § seg%H
= N

1H NMVR Data NVR (400 MHz, DVBO- d6):.0 (b
918(d6 j (M4ZME 111)19C 68. 1723(s1s4) 1 ¥s°8.8 M, 1H), 7.69 (d, J = 9.2
Hz, 2H) 7.64-7.56 (m 4H), 7.46 (d, J = 8 4 Hz, 2H), 7.29 (t, J = 7.6 He

36@5 (m 2H), 2.68-2.53 (m 1H), 2.35 (t, J =
.82 (m 1H), 1.66 (m 1H. ESI-MS mz =

48 400 0 co2H 1H NVR (400 Mz, DMEO- d6): :

))1,0 795(s 91(s: 1H) 7 91 (d J = 8.4 H, 1H) 7.69

2H) 6.98 (t, J = 6.8 Hz
7.6 Hz, 2H) 2.22-2.09
). LCVB PuyAty:09

o5
E. 81222 Nsii;lq

(d, J= 8.4 Hz A 2H) 7.64- 7. (ém@g Hz H) 5(dJ
- 8 45 Re@gﬁntsgn gglon%nghg l\éql:?, qgg J
8.0 Hz f’;ansz ) Cﬁcé‘ée(%H{H’z Rin 1804, Ph&IC@sE@H} RT, 12}65) I(I
ESI - M5 mHEHGWRI7 %_fs . HPLC purity: 94.49 % 72 40 se
Procedure:
10
2-(6-(4-(3-(3.5-bis(TrifluoromethvDphenvDureido)phenyl)-1,2.3.4-tetrahvdronapthalen-2-
ylacetic acid:
Ethyvl 2-(6-bromo-3.4-dihvdronapthalen-2(1H)-vlidene)acetate (10A):
15

Br ©

10A
PhsP=CHCO,Et (5 g, 22.22 mmol) was added to an ice cold solution of 6-Bromo-2-tetralone (5.0
g, 22.22 mmol) and NaH (0.69 g, 28.88 mmol) in DMF (40 mL). The reaction mixture was stirred
at room temperature for 18 h. The reaction mixture was diluted with water (20 mL) and extracted
20  with diethyl ether (2X100 mL). The organic layer wasdried over sodium sulphate, filtered and
removed under reduced pressure to give crude product whicg was purified by flash
chromatography using 2% ethyl acetate in hexanes to afford title compound (4.0 g, 61%) as solid.
"H NMR (300 MHz, CDCLy): 8 7.28 (m, 2H), 6.96 (d, J = 7.8 Hz, 1H), 6.33 (s, 1H), 4.07 (q, J =
7.2 Hz, 2H), 3.22 (s, 2H), 2.74 (t, J = 7.2 Hz, 2H), 2.21 (t, J = 7.8 Hz, 2H), 1.17 (t, J = 7.2 Hz,
25  3H); ESI-MS m/z = 297 (M+H)".

Ethyvl 2-(6-(4-nitrophenyl)-3,4-dihvdronapthalen-2(1 H)-vlidene)acetate (10B):

O
O 10B
O,N

30  Pd(PPh;), (0.18 g, 0.16 mmol) was added to a solution of product of Example 10A (4.0 g, 13.55
mmol) in 80 mL of 1,4 dioxane-H,O (3:1) mixture under Argon atmosphere, followed by cesium
carbonate (8.8 g, 27.11 mmol) and 4-nitrophenyl boronic acid (2.25 g, 13.55 mmol). The reaction
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SI co2H 1H NMR (300 MHz, DMBO- d6):.0 1H), 6818230(3bss, 11HH O(b s, 79933

78s 8, (m 1H), 7.68-7.60 (m 6H), 7.33-7.14 (m 3H
6.80 (m WHRMIBORT(M 2H), 2.56 (m 1H), 2.40-2.05 (m PTHUS2@2838524. 65 (m
2H). HPLC p 94.84 % % 73 cF3 el NN O 0* 1101 co2H 1H NMR (300 |sz DIVSO-

d6): . Oss, 1;I(.141892 S 18220 3b1)( re5 = r% Hzf’o was :
ok o@mmﬂéﬁé L s e it wgg

(m 2H), s§p%§: orggmg yey fE 8V6(ar sodigm_suphate V%d

1.85 (m &l 38

p ( ) s solid._ Hz~CD ( Hz,
471981\/'((21 %733 2H% 8]6%26(9H gzzg (‘fl @137 %%%1, %IMZ_ T%? 6p41p((553 w 4.19 (q,J 7. 81H)

z, 2H), $, 2H),2 93(tJ 75Hz 41(tJ 7.8 Hz, 2H), 1.28 (t, J = 6.9 Hz, 3H).

Iter

Ethyl 2-(6-(4-aminoophenyl)-1.2.3.4-tetrahvdronapthalen-2-vlDacetate (10C):

) o
O 10C
H,N

Excess 10% Pd/C (1.0 g) was added to a solution of product of Example 10B (4.0 g, 11.86 mmol)
in 30 mL of ethanol. The mixture was stirred under H, atmosphere at room temperature for 18 h.
The reaction mixture was filtered over celite bed, filtrate was removed under reduced pressure, and
15  residue was partitioned between ethyl acetate and water. The separated organic layer was dried
over sodium sulphate, filtered and removed in vacuum. The crude product was washed with
diethyl ether and pentane to afford title compound (3.2 g, 87%) as solid. '"H NMR (400 MHz,
DMSO- dg): 3 7.40 (d, J = 8.4 Hz, 2H), 7.26 (m, 2H), 7.05 (d, J= 7.6 Hz, 2H), 6.80 (d, J = 8.8 Hz,
1H), 4.10 (q, J = 7.2 Hz, 2H), 2.86-2.78 (m, 3H), 2.50-2.35 (m, 3H), 2.12 (m, 1H), 1.90 (m, 1H),
20 1.42 (m, 1H), 1.20 (t,J = 6.8 Hz, 3H). ESI-MS m/z =310 (M+H) ".

10

Ethyl 2-(6-(4-(3-phenylureido)phenvl)-1.2.3.4-tetrahvdronaphthalen-2-vl)acetate (10D):

I O
(j\NJ\N 10D
H H

25  Phenyl isocyanate (0.084 g, 0.71 mmol) was added to a solution of product of Example 10C (0.2 g,
0.64 mmol) and triethylamine (0.098 g, 0.96 mmol) in THF (10 mL). The reaction mixture was
stirred at room temperature overnight. The solvent was removed under reduced pressure and
product purified by flash chromatography using 1% methanol in chloroform to afford title
compound (0.14 g, 50%) as solid. '"H NMR (300 MHz, CDCls): § 8.75 (bs, 1H), 8.65 (bs, 1H),

30  7.60-7.40 (m, 6H), 7.3-7.21 (m, 4H), 7.10 (d, J = 8.4 Hz, 1H), 6.95 (m, 1H), 4.12 (q, J = 6.9 Hz,
2H), 2.9 (m, 3H), 2.45 (m, 3H), 2.15 (m, 1H), 1.90 (m, 1H), 1.45 (m, 1H), 1.2 (t, /= 7.2 Hz, 3H);
ESI-MS m/z = 429 (M+H)".

2-(6-(4-(3-Phenylureido)phenvl)-1.2.3.4-tetrahvdronaphthalen-2-ylacetic acid (10):

O‘ CO,H
N N
H H

Lithium hydroxide (0.068 g, 1.62 mmol) was added to a solution of product of Example 10D (0.14
g, 0.327 mmol) in 10 mL of THF-water (3:1). Reaction mixture was stirred at room temperature
40  overnight. After the solvent was removed in vacuum, the residue was dissolved in water and
washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous solution
of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were

35
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96.45 %  4H),7.32-7.14 (m 3H), 6.82 (d, J = 7.5 Hz, 1H), 3.05 (m
2H), 2.55 (m 1H), 2.39-2.21  (m 5H), 2.19-2.06 (m 2H), 1.82 (m
1H), 1.64W0mp12iidp127 75 0 1H NVR (400 MHz, DMVBSO- ESI- M5 mCZ/USOORMB%5260 d16H)

NANO
, 7. 60

69. 30 (s, 1727) . 8.(s. O(blsH )21H8), 6 (t j =48LOVis H)m

8. 4 HZ_ g:Hg I by: f_é‘ratlon‘]a;ld drled underl_\pacuum to af%3 é mle Fcjompou}{d (O9 ? g,g 960/ as whlt

d, J
( sohd H'NMR’ (300 MHz, DMSO-de): 5 12.13 (bs, 1H), 7.56-7.42 (m, 6H), 7.40-7.24 (m, 4H),
7.10 (d, J = 8.4 Hz, 1H), 7.0-6.94 (m, 1H), 2.90-2.71 (m, 3H), 2.45 (m, 1H), 2.29 (d, J = 6.9 Hz,
2H), 2.10 (m, 1H), 1.91 (m, 1H), 1.42 (m, 1H); ESI-MS m/z = 401 (M+H) ; HPLC purity: 90%.

Examples 11 - 39 were prepared by analogous procedures as described for Example 10 using
appropriate starting materials. Chiral compounds were separated using procedures analogous to
those described in Example 129.

Ex

Structure

'H NMR Data

Mass/purity

11

"H NMR (400 MHz, DMSO-d):
5 11.8 (s, 1H), 10.46 (s, 1H),
9.02 (s, 2H), 8.09 (s, 1H), 7.86
(d, J=7.6 Hz, 1H), 7.58 (t, J =
8.4 Hz, 1H), 7.5-7.45 (m, 3H),
7.2 (d, J = 8.0 Hz, 1H), 2.95-2.8
(m, 4H), 2.28 (d, J = 7.2 Hz,
2H), 2.12 (m, 1H), 1.94 (m, 1H),
1.45 (m, 1H).

ESI-MS m/z =
471 (M+H) ";
HPLC purity:
92%.

12

COOH
<
NJ\N)\N/
H H

"H NMR (400 MHz, DMSO-d):
§ 122 (bs, 1H),11.5 (s, 1H),
10.23 (s, 1H), 9.0 (s, 2H), 7.5-
7.4 (m, 4H), 7.3-7.1 (m, 2H),
6.88 (d, J = 7.2 Hz, 1H), 2.95-
2.8 (m, 4H), 2.3 (m, 5H), 2.12
(m, 1H), 1.95 (m, 1H), 1.45 (m,
1H).

ESI-MS m/z =
417 (M+H) ";
HPLC purity:
92%.

13

CF
. O‘ OH
SESeadl
H H

"H NMR (300 MHz, DMSO-d):
5. 12.0 (bs, 1H), 9.46 (bs, 1H),
9.20 (bs, 1H), 8.04 (s, 1H), 7.63-
7.47 (m, 6H), 7.36-7.27 (m, 3H),
7.10 (d, J = 8.4 Hz, 1H), 2.90-
2.72 (m, 3H), 2.45 (m, 1H), 2.28
(d, J = 7.2 Hz, 2H), 2.13 (m,
1H), 1.92 (m, 1H), 1.43 (m, 1H).

ESI-MS m/z =
469 (M+H)".
HPLC purity:
95.96%.

14

CF3

jeR B

FsC N
° H H

DO

"H NMR (400 MHz, DMSO-do):
8 12.11 (s, 1H), 9.61 (s, 1H),
9.19 (s, 1H), 8.14 (s, 2H), 7.64
(s, 1H), 7.65-7.52 (m, 4H), 7.35
(m, 2H), 7.11 (d, J = 8.4 Hz,
1H), 2.9-2.80 (m, 3H), 2.45 (m,
1H), 2.30 (d, J = 6.8 Hz, 2H),
2.11 (m, 1H), 1.92 (m, 1H), 1.45
(m, 1H).

ESI-MS m/z =
537 (M+H) ';
HPLC purity:
98.4%.

15

@NiN ~ SOR

H H

"H NMR (400 MHz, DMSO-d):
5. 12.1 (bs, 1H), 9.19 (s, 1H),
9.07 (s, 1H), 7.58-7.45 (m, SH),
7.35-7.25 (m, 3H), 7.18-7.05 (m,
2H), 6.77 (t, J = 7.2 Hz, 1H),
2.9-2.8 (m, 3H), 2.42 (m, 1H),
228 (d, J = 6.8 Hz, 2H), 2.11
(m, 1H), 1.92 (m, 1H), 1.50-1.40
(m, 1H).

ESI-MS m/z =
419 (M+H) .
HPLC purity:
94.4%.
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7.33 (m 1H), 7.25 (m 1H), 7.05 (d, J =8.0 Hz, 1H 3.05 (m 2H),
2.59-2.56 (m 1H), 2.35 (t, J = 7.6 Hz, 2H), 2.23- 2.07 (m 2H), 1.82
(m 1H), wo 2212682102 1H). Exanpl e- 76 H HH H 5Reagent s pamdscanssseons: a)
Et hyl a-brono isobutyrate, NaH, THF, RT; b) Ag. HBr, 100 C, c¢) MeSO3H,
Et OH, Rl—eh—F26—CH2C12—E3N—REe)Pd(PPh3)-4. 52008 —D-oxane-—H20, 80
C, 0 Pd/|Cf ng EtOH, RT; e 3 Na‘éq %ﬁ‘)bﬁlﬁggﬁfj@;@‘ f%g(w - HR0,
RT. WD|201p 27P ¥24038520
2- Met hyl|- 2- ﬂ@i ~(3-(trifl ua?é%t“ﬁ lln) ﬂ%{héﬁ% P‘mt-‘/
phenyl ) -[1, 2| 3, 4- teitrahydro 5napht hal e d%( Sodi um
hydride |(2. 18 g, 90 9 mmol) was addej3lflbzé‘l% (imeé oq @0 u‘tl on of 6- mgt hoxy-
1 -tetrglong (8 10 g, 136 rrm)l) mTﬁ ) 2 ?‘i’él the i xt ure was dtirred
for 10 1ulr; Ethyl ¢ ala ViR ,Aas_added,_w@/[m and
t he m xt|ur'e| we ' frénic ijce
col d watler hyl hedldt®s. Hhe 938 dbmi @)42%?@ Z[T washed
with brilne, i | 089 & 1Hhe- 9P (s tl Bt 7680 Ie%ﬂ‘@’é}‘rtrat ed
under vacuu the title conpturd @¥3Hg) 1Ak 701714, | BH/KVR (400 MHz,
CDC13): |6 7/96 (d, J = 9.2 Hz, 1H), 6(8 7@1&42J‘67628H(Zm 1H), 4.2 |(m
2H), 3.9 (s| 3H), 3.15-3.0 (m 3H), 2.112) 1790 (d/ =1H), 1.25 (m 6H),
1.2 (s, |3H) z 1H) 2.9-2.8 (m, 3H),
2- (6- Hydr oxy- 1- oxo- 1, 2, 3, 4-t et rahydr J%éﬁﬁmhéﬂén?-%o- ?-6r$et hyl propandi ¢
acid (76B): [0 C2H HO 1 SI O 76B 20 AqueBas?thBE-1{ {00l \W&8: jadded to prjoduct
of Exanple [76A (13 g, 44 8 mml\ andlidhé -4 gactan mx'rurp was refluxed for
over ni ghtl8 Th@ozreactlon Ry Ore e s %NW@Q@MH%@M%W?{%&{%M% and
extract gd w ethyl agetape 100 b)12.0Tlhe GHgani dbd, dyer| 4asMdtl) ed |over
Na2504 gnd f ergg e filtrate was9édteht) 8156ds, UNder80r ddbicenurfy:essur e
to afforld tjt orfpolind (11 g) as sopld d=8HHANR)(UO0IMAZ, | BVMSB-d6) : 6 10. 2
(bs, 1H)|, 7|7 (m 1H), 6.7 (m 1H), 676 Hzs HLA)S @ 3H).258.18 (m 3H), [2.15
(m 1H),| 1.7 (m 1H), 1.15 (s, 3H), [Lm 7W), 73¥)(d, Ethypll Hz,
2- (6- hydr oxy- 1- oxo- 1, 2, 3, 4-t et r ahydr phdpROAAIEMIm23)1 ¥ 42 {met hyl pr opanoat e
(760 : Q HQ 0* 76C COREt Met hane sul phdhiZe28a@li d 5 20 Hd.)2Hhas added to |a
sol uti on of | product of Exanple 76B (1%1@11(11;,4141)31-88 (m, 1H), 1.42
m, 1H).
19 OH! '"H NMR (300 MHz, DMSO-d): | ESI-MS m/z =
O‘ O | 5.9.89 (bs, 1H), 9.00 (bs, 1H), | 484 (M+H) ",
j\ O 822 (d, J = 8.4 Hz, 1H), 7.55 | HPLC purity:
NN (m, 4H), 7.38-7.30 (m, 4H), | 94.0%.
OCF3 7.12-7.05 (m, 2H), 2.91-2.72 (m,
3H), 2.45 (m, 1H), 2.19 (m, 2H),
2.11 (m, 1H), 1.91 (m, 1H), 1.42
(m, 1H).
20 CF, O‘ cooH | 'H NMR (400 MHz, DMSO-d): | ESI-MS m/z =
F o §12.2 (bs, 1H), 9.19 (s, 1H), 9.0 | 487 (M+H) ';
M O (s, 1H), 8.02 (s, 1H), 7.64 (m, | HPLC purity:
NN 1H), 7.6-7.5 (m, 4H), 7.44 (m, | 90%.
1H), 7.33 (m, 2H), 7.1 (d, J =
8.4 Hz, 1H), 2.95-2.75 (m, 3H),
2.5-2.35 (m, 1H), 2.35 (d, J =
6.8 Hz, 2H), 2.2 (m, 1H), 1.95
(m, 1H), 1.45 (m, 1H).
21 | ocF, O‘ cooH | "H NMR (300 MHz, DMSO-dq): | ESI-MS m/z =
o 8. 12.1bs, 1H), 9.05 (s, 1H8.87 | 485 (M+H)".
J O (s, 1H), 7.7 (s, 1H), 7.54 (m, | LCMS purity:
NN 4H), 7.45-7.25 (m, 4H), 7.12 (d, | 96%.
J=8.4Hz 1H), 6.94 (d,J=17.8
Hz, 1H), 2.95-2.75 (m, 3H), 2.5-
2.35 (m, 1H), 2.3 (d, J= 7.2 Hz,
2H), 2.15 (m, 1H), 1.95 (m, 1H),
1.45 (m, 1H).
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111 NVR Data Mass/Purity 77
d6): 611. 9(bs, 1H), 8. 85(bs,

( MHH) +;

97%

3H) .

9 (d,

| ei
3.2-3.02

WO 2088z, 715H6) , (nv. 75(Hd,) J77486. 80,

8

{m

Hz, 2H), 7.3 (t, J

=7.6
210 5 09 o 5
] . -

8.72 (bs, 1H),

He, 2H), 6.98 (t,
1

1H NVR (400 MHz, DMVSO- ESI-MS nfz
= 443 CO2H 1H),

7.87 (d, J=

J

1

78

LN
0

J

{m
Ul |l1 == \ll’ = =N B |

1H NVR (400 MHz, DWMSO- ES
= 477 O*

2(
”‘ VP IRAT 55
ﬁéjj = 20 HZ ‘%2%[{8&4
1H), 3.75 (s, 3H), 3.15 (d, J—
8.8 Hz, 1H), 2.85 (m, 3H), 2.30
(d, J = 7.2 Hz, 2H), 2.15 (m,
1H), 1.95 (m, 1H), 1.45 (m, 1H).

20
AL AN

6 9.0 (bs,

= =y

29

BeS¥o ol

"H NMR (400 MHz, DMSO-d):
5 10.9 (bs, 1H ), 10.8 (bs, 1H),
7.86 (s, 1H), 7.56 (d, J = 7.6 Hz,
2H), 7.47-7.41 (m, 3H), 7.29-
7.24 (m, 3H), 7.03 (d, J = 7.6
Hz, 1H), 6.94 (d, J = 7.6 Hz,
1H), 2.90-2.83 (m, 3H), 2.45 (m,
1H), 2.20 (d, J = 6.0 Hz, 2H),
2.14 (m, 1H), 1.90 (m, 1H), 1.42
(m, 1H).

ESI-MS m/z =
435 (M+H) ";
HPLC purity:
89%.

30

[US¥oach

"H NMR (400 MHz, DMSO-d):
d 12.10 (bs, 1H), 8.99 (bs, 1H),
8.88 (bs, 1H), 7.57-7.48 (m,
5H), 7.40-7.02 (m, 6H), 6.77 (d,
J = 7.2 Hz, 1H), 2.89-2.80 (m,
3H), 2.45 (m, 1H), 2.29 (m, 2H),
2.11 (m, 1H), 1.92 (m, 1H), 1.42
(m, 1H).

ESI-MS m/z =
467 (M+H) ";
HPLC purity:
91%.

31

cFs O‘ OH
SE¥eal
H H

Chiral: enantiomer-1

"H NMR (300 MHz, DMSO-do):
§.12.0 (bs, 1H), 9.07 (bs, 1H),
8.88 (bs, 1H), 8.04 (s, 1H), 7.60-
7.47 (m, 6H), 7.36-7.27 (m, 3H),
7.10 (d, J = 8.0 Hz, 1H), 2.88-
2.80 (m, 3H), 2.41 (m, 1H), 2.30
(d, J = 6.8 Hz, 2H), 2.16 (m,
1H), 1.92 (m, 1H), 1.43 (m,
1H).

ESI-MS m/z =
469 (M+H)".
HPLC purity:
97%.

32

cF O‘ OH
SE¥canl
H H

Chiral: enantiomer-2

"H NMR (300 MHz, DMSO-do):
$,12.0 ( bs, 1H), 9.07 (bs, 1H),
8.88 (bs, 1H), 8.02 (s, 1H), 7.60-
747 (m, 6H), 7.36-7.27 (m,
3H), 7.10 (d, J = 8.0 Hz, 1H),
2.88-2.80 (m, 3H), 2.41 (m,
1H), 2.30 (d, J = 6.8 Hz, 2H),
2.16 (m, 1H), 1.92 (m, 1H), 1.43
(m, 1H).

ESI-MS m/z =
469 (M+H)".
HPLC purity:
94%.

33

O Y
@NiN
HoH L

"H NMR (400 MHz, DMSO-do):
§ 12.10 (bs, 1H), 9.41 (s, 1H),
8.69 (s, 1H), 8.18 (t, J= 8.8 Hz,
1H), 8.04 (s, 1H), 7.58- 7.51 (m,
3H), 7.45 (d, J = 8.8 Hz, 1H),
7.39 (m, 2H), 7.34 (m, 1H), 7.12
(d, J = 8.0 Hz, 1H), 2.90-2.76
(m, 3H), 2.42 (m, 1H), 2.31 (d, J
= 6.8 Hz, 2H), 2.11 (m, 1H),
1.92 (m, 1H), 1.45 (m, 1H).

ESI-MS m/z =
485 (M-H).
HPLC purity:
91%.
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8.4 Hz, 1H), 7.75-7.65 (m 3H), (MtH)+; HPLC O NAN 4H),2H), 7.64-7.55
(m7.3 (m 7.0 (m 1H), 3.1 (m 3H), 2.3 purity: 95% (m1lH),1.8
(m 1H), 1.\0(@e12/162123H), 1.06 (s, 3H). WD 2012/ 162127 PCPCUSBOM2/0853520
Exanpl e- 79 79A79B790 CO2Et NAN Si 79J79 O H HH H 5Reagents and
condi t i ohsTa)—G-yexatHec—ag-d— 2S00 }’f a1 Hi Sb"' h‘ &ie e, 80
C. 2h: d)*MesO N4 %Mg E?‘“ 5l oSSR 7 | 100
C 12h: [f) ME ?’2160@42 )295ét(§N1HiﬁeT 0( H)
Pd( PPh3)|4, s Ox2 S8 (b%)lfﬁe?gmﬁmé@ 1@0;% d 3h;
i) 3-CF4PhNCO, Et 3N A THF, RT, 12h; k)| BPKd B oH Hol, T 63 °1o Pr odedur e:
2-(2- Met|hy 1} 1- oxo- 6- (4- (3-(3-(trifl uaﬁédﬁ)h@@bﬁ%h?ﬁ@ﬁd i Bo) pheny1) - 1,[2, 3, 4-
t et r ahydr onppht hal en- 2- ybaceti ¢ aci dj ( 2.95-2.80
2- (6- Met|hoxy- 1- oxo- 3, 4- di hydr onaphthafl%r?flé @Cnyllﬁaérﬁé)(ézc’eti c acid (79A):
MeO 79A d foxalic acid (30 nL, 303 hiol3 tef (M4 were adddd to a
stirred (soluytion of 6- 20 "gp%e, : m, : me (50
nL) follloRed by sul phuri . AR  PYESQ-dact FIMPidurle was
heated tlo 85 ov%r ni react i pp 1A0Kt by EHWAD3 (B 15, ‘5’3(§M¢H)and
resul ting sp Itered of f ah86WéshEY 8A0th /it &Hz( BISE@BCH‘E)W dried
under regducpd pr{éssﬂjr to afford tit|&HedmBddnd=(128 &z, 1889H974% solid.| 1H
NVR (300 MHz, DVMBO-d6): 6 12.9 (bs, LH (m,93P()d73J (sg. 41H9+z, 1H), 7.0 |{(m
2H), 6.4 (s} 1H), 3.8 (s, 3H), 3.3 (n7-29M10 (B, GHY.ARO8Ad JHSI - 25 M5 i z:
233 (MHH). | WO 2012/ 162127PCT/ US2012/ 88852 dH2 2 8-2k (1o )al-oxo-l, 2, 13,
4-t et r allydr pnapht hal en- 2- yDaceti ¢ aci &4§ f@B)1), 2.30 (m, 5H),
(m, 1H), 1.92 (m, 1H), 1.43 (m,
1H).
36 O‘ coH | '"H NMR (400 MHz, DMSO-d): | ESI-MS m/z =
° § 12.10 (bs, 1H), 9.05 (bs, 1H), | 429 (M+1);
/@ )Y O 8.86 (bs, 1H), 7.52 (m, 4H), 7.31 | HPLC purity:
NN (m, 2H), 7.08 (m, 3H), 6.60 (m, | 96%.
1H), 2.87 (m, 3H), 2.45 (m, 1H),
2.26 (m, 2H), 2.23 (s, 6H), 2.11
(m, 1H), 1.90 (m, 1H), 1.42 (m,
1H).
37 | cr, co.H | 'TH NMR (300 MHz, DMSO-d): | ESI-LCMS
o SN d 12.0 (bs, 1H) 9.25 (bs, 1H), | m/z: 469
Uy 9.1 (s, 1H), 8.7 (s, 1H), 8.0 (m, | Purity: 97%.
N N 2H), 7.85 (m, 1H), 7.75 (m, 2H),
7.65 (m, 1H), 7.5 (m, 1H), 7.35
(m, 1H), 7.15 (m, 1H), 2.8 (m,
3H), 2.5 (m, 1H), 2.3 (m, 2H),
2.1 (m, 1H), 2.0 (m, 1H), 1.5 (m,
1H).
38 | cF, co,H| "H NMR (300 MHz, DMSO-de): | ESI-LCMS
o NW § 10.67 (bs, 2H), 9.0 (s, 2H), | m/z: 470
P 8.29 (d, J = 8.4 Hz, 1H), 8.24 (s, | Purity: 94%;
NN 1H), 8.06 (s, 1H), 7.97 (d, J = | HPLC Purity:
8.4 Hz, 1H), 7.69 (d, J = 8.4 Hz, | 94 %
1H), 7.51 (t, J = 7.5 Hz, 1H),
731 (d, J = 7.5 Hz, 1H), 3.11-
3.07 (m, 3H), 2.92-2.86 (m, 1H),
2.68-2.54 (m, 2H), 2.20-2.07 (m,
2H), 1.4 (m, 1H).
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MeO CO2H 79B 5Zinc (19.6 g, 300 nmmol) was added to a solution of product
of Exanple 79A (28 g, 120 mmol) in acetic acid -water m xture (224 nlL+84
m.), and wbeormeizre was stirred at 80 C for 2 h. The r @aTitisom2/08352ur e was

then filtered over celite bed, and the or gani c Iayer was rem)ved under
reduced prn sUre \AAt ar /l:n M\ waco ddaod ha raciil +| ng

sol i ds were| c6l I ect ed by @@ i vP-hld §4Pr€ W%PM%%%M%?V%M title
conpound (2] 959 50 1H NVRO (130003t dR2-8 BSviBD: 36" s,

1H), 7.4 (d @ 8 Ja %NlH) 6.9 (m @H)lH)§18(S(8 D), 89 (d, 4= gl t-‘/ .0-2.8
(m 2H),| 2.7 (m HlHﬁ 4 (m 1H), 2|80 %M&](@%H)HWF A i
2- (6-nmet hoxy- 1- oxo-1, 2, 3 4-tetrahydr O ghY nat JZ—%%a}éléﬂta% °(790):
M eO 15790 Met hane sul phoni c acid (237-r1r1£§“’ \]/\H)s 3a2d§j@él 55l ution of

\-/

CO2Et

product |of Exanple 79B (20 g, 47 mo i“’ﬁ‘ old: ( T508 FE)|, and the nixture
was stirjred| at roomtenperature for ) zét(ﬁlalllH ZVJa%(ni‘elllﬁéved fromregction
m xt ur e lund @M@M etate

and extracted with brine solution. The organic | ayer was dried over sodium
sul phate, filtered and 20 renoved uEHﬁEU-‘g-Euumto afford title conmpound (10
g, 71% as solid. 1H NNR 400 MHz, CDC13): 6 7.99 (d, J—88Hz 1H), 6.82

(dd, J1 = 2.4 Hz, J2 B8MHz 1|—|) 2°(s, 1H), 4. A.i .8 (s, 3H),
3.12-2.89 (¢f ,(2[\1 1H) @m 1), 1.98 128(t J =
7.6 Hz, 3~ Afternative ro

To a solution 42 6 mol) in
THF (45 m) at -60 C, 6-metdwxyZ 1 -t4tral one ®mol) was slowy
added. The rection m xture was stirred for 40 mn. Ethyl br onbacetate (5.69
g, 34.09 mmol ) was then aq)q_led and the reaction mxtureowvas stlrred at rt
for 5 h. Reaction 30 iy 2! ed/NH401
sol ution and extra @& Gt OAc_savepal t4 mess Phersotbihed orgari c
| ayers were washé th,Brine, dried d ghh ll@l Mo2SO4, filtered and
concentrati on HN ve 7g of the title comﬁbuﬁd Et hyl

2- (6- nmet hoxy- 2- et hyl - 1- oxo 1, 2, 3, 4-tetrahydronapht hal en-2-y1) acetate

(79D): 35 M0 CO2Et 7 |U|1]I on of product of Exanple 79C (10 g, 38
nmol ) in (50 nm dedl over a period of 30 mn to an ice cold

sol ution ( nmol) in DMF (100 nmL). The reaction mxture
was stirr & Met hyl iodide (27.08 g, 191 mml) was then added

and m_xture 40wa8 stirred for 4 h at oomte eratg e. The reaction was
then Br o#ﬂ&ﬂel{tﬁ)aw ‘@“%‘RB%?%W(IBWQ&@%SZ 9@9& I§O| Sy AG [ 4H Weous

| ayer was dxfialtied Tyt /) B NeQddial s 1o 306F3 NCOTRN AT, RT, 12h;

2012/ 162 T2HEMGSEd 51698850 2Bonbi ned or ganic Iayers were dried over sodium
sul phate fil tered and renoved under vacuumto give crude t|tIe conpound
(12 q)argfﬁPEF 1H NWVR (400 MHz, DMSO-d6): 6 7.75 (d, J = 8.4 Hz, 2H), 6.7

(dd, |—16sz 3.0-2.7 (m
?;l) ' 3|2_|)4 (5d J ° tetrahvdronanhthalen-z-v’l)acetlca id! (m 3H, 1.1
2- (6- Hydroxy-2-nethyl - 1-oxo-1, 2, 3, 4-t et rahydr ongpht haI en-2-ybacetic acid
(79E).. HO ~C 02H 79&Unpiirophenvlig.d-dihydropanhthalen-2(AHigne (J0AL." y hquct of

Exan'pllse 79D (12 g, 43.47 mmol) and the 10 reactlon mxture was refluxed for

overnight. The reaction m xture was themMYy ugdt to roomtenperature and

extracted with ethyl acetate (2X10Q porgani ¢ | ayer was dried over

sodi um sul phate, filtered and re der~Teduced pressure to give crude

product which was purified using as5h chr otoat ography with 40% et hyl

acetate in hexanes to afford P? Ie corrpound (8.2 g, 80.6% as solid. 1H NVR

(400M—|zDIVB :61208(bs 10. 29 (s, I—%774d\]15 4 Hz,
6.7 P(dﬁRPhl)Hg(,O 063@2, . ) was @d&gd?q_a ?gutl@H)’f 6-hropy:-Htetralo enjl 52%6 661 8

(m lH) mmgql) 0 rg ofl ane-H,0 (3:1) mixture under argon atmosphere, followed by cesium

>~ (62Rydrd naze 4%&9@; 1. 29 @ml)fn@ 4aitipphey | brgHe efhéhﬂrﬁngaV @% mpugfh \Thy seaetigne

(79F): anigiEe vaspoemerrior Mstimaime reaglighsiies xay wilpxed fa 4 hgadsodvraegmoredy

sol ut i on Wiergeed presspreEk Anrspiduey patifi@ed betwegnethylgicytate gng ivigh oihe SemERtsd. ) |

and the rrsanisrlavenares deigd ovspsodiun yihatce Alapdbandrismpysid wmdes redocpthpretsuirabhe

removed frehFt warcuridad Ry Xty drepriesranhs dsiee d S redlyd ardatc nbppresiogiierdaiite

di | u28d wiemnowdH):P 2atBp)as eolitndl NMR 369 MHACPRLES Hal &bV 59 bz 2T Brgani c

| ayer was dried over sodium sul phate, filtered and 25 renoved under vacuum

to afford title conmpound (7.1 g, 77% as solid. 1H NVR (400 MHz, DVBO- d6):

6 7.92 (d, J= 9.0 Hz, 1H, 6 72 (dd J%s 2.1 Hz, J2 = 8.4 Hz, 1H), 6.63

(s, 1H), 4.1 (q, J-69Hz 3.06-2.8 (m 3H) 2.5-2.33 (m 2H), 1.9

(m 1H), 1.3-1.18 (m 6H).




Et hyl

2-(2-nmet hyl - 1-oxo0-6-(trifluoronethyl sul fonyl oxy)-1, 2,3, 4-tetrahydronapht hal
en-2-yl) 80acxtmer7(79GQ: TfO0 C 02Et 79G Triflic anhy@#ciras2¢i3/0382q, 19.08
mmol ) was added to an ice cold solution of product of Exanple 79F (5 g,

The 35 1 et ko @ sl 50 uf s ol ookt B 490 458

reaction lre was diluted with dichl oromet hane (100 m.) and washed with
sat ur at ed [ . . i i

over cs?odiu tH- e eT€ ger—redutet—presstre-.
product was purified by flash chronat ograph using 5% ethyl acetate in
hexanes to give title conpound (4 g, 9

CDC13): 6 8.16 (d, J= 8.4 Hz, 1H), 4099PCEt 2 7 Hz, J2 = 9.0 Hz,
1H), 7.16 (s, 1H), 4.1 (q, J= 7,28 ; - .2 -2.9(m 3H), 2.52-2.4 (m
2H), 1.95 (m 1H), 1.3 (s, 3H), ? (t, J= 0B Hz, 3H). WO

2012/ 162127PCT/ US2012/ 038520, &t hy

2- (2- met hyil Godidte (8.44@ B8 m¥ldly wasiBedlio 2 sdmftord &riahuds anePQtshal £isIP tnydk)
acetate (Wi} THF 40.78PKi THOmixtde whHirrc@PNRN £ bF ad8iQ IF ORI otVaS
added t 0 1B.50lUbh a4 Qf 3. 57 REIG! TIRf redeBMRbL&urd 93 e HroBaht B rGm PerkPTRkure hify 20 1ML
of 1,14 diaxaneyHl (HrellacBb hi#iGre URAELucALIP Vi@t TOSRNETIR, reh@loh ARG rDYacesi UM
car bonat &aftfiofkdl btwckf 31 BBk ar@NPhtd: el JoParPB® B)hnib &y 0NN Es @FldDvérlsodim,

7. 24 ol iphdDefkEAE hh® Rerdldvill WnBerVRAudBGREIGE TR pRodlitNwas! P&rific@asy i@tk

m Xture V@gafietdkLdsih®@B80%B dhyl a0GaS Y ¥&Ahe WRSTHETRY @OmMRAET0.584UERY) as
pressure. eﬁms&ﬁs'}@mmomg,!@@ge@ Dot peen sef iy higcei@ale, and) uates. The
separ;at e%.é%r(ﬁfz‘QHF 718Y&Y WS AT g4 0¥ &Y ssodi syl PRt am i {4 ,‘?ﬁj,@ﬂ)d(d,
removed unders fedifetdosl O PLeSsYr Es) ({%&Pf@ﬂ%&%ﬁ}l‘j‘ﬁ%&l{{h §,§91 by /11 ash,
chromto%r}ﬁpégi_hk@mgigﬁm{e conpound (1.6°g, 699 as sSolid. 1H NWVR (300
MHz, CDC13): 6 8.32 (d, J= 8.4 Hz, 2H), 8.18 (d, J = 7.8 Hz, 1H), 7.76 (m
2H), 7.58 (gihy 3t 113 84-tédhnyaPorfaphthdRn oM adtthee (208: (M

2H), 2.0 (m R : R m : yi

2- (6- (4-am nophenyl)-2-met hyl- 1-oxo-1, 2, 3, {4 et r ahydr onapht hal en- 2-y1)
acetate (791): O H2N S791 Iron po 6 goo%’r% mol ) was added to a
sol ution of product of Exanple 79H .35 mmol) in 45 nL of

et hanol -water mxture (2:1) fol }owed by NMCL (0.117 g, 2.16 mmol ). The 20
m xture was refluxed for 3 h. sol vent wa®®% enoved under reduced
pressure, and residue was pé&kiiti™oned between ethyl acetate and water. The
separ at eExoesgadfo®@dlGaids ghvass dided agvriosahredwtsufEphaile 408 (0.15er, 648 ambl)
renmoved iin 10 adud dlongi Vithe rdattie miampowmdstifréd 8ndgr H8 88gosphttd dNhbn{ 0P erbare
CDC13) : 6083 07 Thd readtion8mikturtz wad Flitgred ok -célitd ed, nfiltr@bwas Ferdoked sindet kyducdal 75
(d, 25 8.pfeskime aidHpsidub. vldb panitiodid)betveB ethidsicet@bhnd Battil TRe Spgumed Stdhnic Zays- 2. 39
(m 2H), vasQGied nyer dddiym IulPSite, $ijter8dhnd 1EmBvddnm vaddpm. Phe d&bdeyproduct was washed

2- (2- met hyifh- diethylostior (2dd HBat{13-t0 taffofd tirker @mpbimd (ORenBOUW) @ daidp e MMR (4002, 3, 4-
t et r ahydrvanapindiy)ab enssddy.ly 7aaet ate 723 9uh) 2H), 308<d, V= §.0 Hay 1o1yed. y(d) J pleeny|

i socyanatie, 00),4949q, .2. 448 mapiL)), as (adeled 3110 (@, $10), avpawoqh, pHpdwet(s,af),
Exanploe 7290 ((0155 183 (dh, BB, new{t,)) -and Hzr 318t byl eBine= b @8r1p,. 4.89 mmol ) in
THF (20 nlL). The reaction m xture was stirred at roomtenperature

over ni ght. TheEthol 2/@rity dwaS-6-@AB\@-diriffudaimdtiadph ety ok @86 ph@y) B .o+ oduct was
purified by flash chronat egraapinonnshtisle20%d)eichiite (3@t at e i n hexanes to
afford title conmpound (0.45 g, 53% as solid. 1H NWR (300 WMHz, CDCl13): 6
8.06 (d, J 35 =7.8 Hz, 1H), 7.7 (s, 1H), 7.6206m 1H), 7.5-7.42 (m 2H),
7.4-7.3 (m 6H, 7.1 (m BH), 4.1 (q, J > cddet 3.2-2.9 (m 3H),
2.56-2.44 (m 2H), 1.95 ( 1H, 1. .2 (t, J=7.2 Hz, 3H. WO
2012/ 162127PCT/ US2012/ 03 O

2- (2- Met hy1- 1- 0x0- 6- (4- ( -I@Jki flluodomet hyDukeRy| ) ur ei do) uhenyl ) - 1, 2, 3, 4-
tetr%@ydronapht hal en- 2- yDacetyc Hci d(79): CRH NI NHHS5 Lithium

hydr 6Xi de; (19108 8mBthy ShHER 1 TR ahatRS0 DAL 84t @) R dHIb PR LHIRLRIPGLIRE of
Exampl e #QdmpR-4b¢ 013 @; #40 BRI ant ik 14HinO 0. B HAND! mMEth & THA () m. X €.
The m Xt UpLilashishie! WR&0t@ed 20 96Bnt SMRFAEY L8R NinRblverA A& rehb&dS@lavent
vas renpviedchd) phaGHo and %%&&Sb&%d%sﬂﬂh%%ﬂa?&rdpﬁ%%ﬁl noagndmyashed W th

et hyljpaceafeatgs 1o HHerPGHas 01'11@1)’(@.'1 NP iﬁéief}jeﬁgw%ﬁd. '’ RF%O_WZ,MS@@UGOUS
solution of HC1 until pH 2 was atfained. THe resulting solution was cool ed

to 0 C, and solids were 10 collected by ,filtration and dried under vacuum
to afford title conmpound (0.06 g, 54% as white solid. 1H NVR (400 MHz,
DMSO-d6): 6 12.0 (bs, 1H), 9.16 (bs, 1H), 9.04 (bs, 1H), 8.04 (m 1H), 7.92
(d, J =8.4 H, 1H, 7.7 (d, J = 8Hz, 2H), 7.66-7.56 (m 5H), 7.52 (t, J=
8.0 Hz, 1H), 7.32 (d, J =7.6 Hz, 1H, 3.2-2.9 (m 2H), 2.6 (d, J = 15.6

' " ~




80 1H NMR (400 MHz, DMBO- d6): 6 12.1 (bs, 1H), 9.2 (bs, 1H), 8.9 (bs,
1H), 7.9 (d, J = ESI-MS mlz = 441 (MH)- ; LCMS esCRH 77..352Hz(s,;
1HIH),) MWO20:285125 ((m 61HH)); Purity: 92% el 0 7. 23P(m/Usi012/038580 Hz,
1H), 6.8 (d, J = 7.8 Hz, 1H), 3.3-2.9  (m 2H), 2.85 (d, J= 15.9 Hz,

1H), 2.4 2H), 2.3 , 3 1.9 1H), .2 .. 3H) . 81 1H NWR
(b i, Ao e o B8 . 1hY 358 sl ety &34 i%%H>z7-ﬁ%3§na e
(s, 1H) 4 @51g)d4.oz]gg,é.—@.9(q%|;§1;.2.90 , 2Hp 475 (th, JH), 2.5 (5, 2H), 186 (m, 2H), 1.20 (4,

’ ' J=7.8 Hz, 3H). ESI-MS myz = 513 (M+H) .

5 2-(2-Hvdroxy-6-(4-(3-(3-(trifluoromethyphenyDureido)phenvD-1.2.3.4-
tetrahydronaphthalen-2-ylacetic acid (40):

OH
CF; O‘ COOH
0
@L T T .
N7 N
H H

Sodium hydroxide (0.023 g, 0.58 mmol) was added to a solution of product of Example 40D (0.1

10 g, 0.19 mmol) in 15 mL THF-methanol-water (2:1:1) mixture. The reaction mixture was stirred at
room temperature overnight. After the solvent was removed in vacuum, the residue was dissolved
in water andwashed with ethyl acetate. The aqueous layer was acidified with addition of 2N
aqueous solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, and
solids were collected by filtration and dried under vacuum to afford title compound (0.06 g, 63%)

15  as brown solid. '"H NMR (300 MHz, DMSO-d): § 12.2 (bs, 1H), 9.1 (s, 1H), 8.9 (s, 1H), 8.03 (s,
1H ), 7.65-7.45 (m, 6H), 7.4-7.35 (m, 3H), 7.08 (d, J = 8.4 Hz, 1H), 4.8 (bs, 1H), 3.05-2.95 (m,
2H), 2.8 (m, 2H), 2.5 (s, 2H), 1.85 (m, 2H); ESI-MS m/z = 485 (M+H)".

Examples 41 was prepared by the procedures analogous to those described in Example 40 using
20  appropriate starting materials.

Ex Structure "H NMR Data Mass/purity

4 P~coon 'H NMR (400 MHz, DMSO-dy): | ESI-MS m/z =
FaC 0 § 12.2 (bs, 1H),9.24 (s, 1H), 9.0 | 485 (M+H) *;
(s, 1H), 7.64 (m, 4H), 7.55 (m, | LCMS purity:

eSS

4H), 7.3 (m, 2H), 7.08 (d, J= 8.4 | 96%.
Hz, 1H), 4.7 (bs, 1H), 3.05-2.95
(m, 2H), 2.85-2.75 (m, 2H), 2.5
(s, 2H), 1.85 (m, 2H).

Example 42

a Na b C
COMe COo,H CO,Et
Br 2 Br 2
Br Br 42A 42B 42C
2 0
d O’ e ’ _f 5
—_ O COEt —= » COLEL
42D 2
O,N O 42E
HoN
0 0
v LD ro D
g
@L WP . @L P o
42F 42
oy Ay
H H H H
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Hz, 1H),7.5(s, 1H),7.48- HPLC  7.36 (m 5H), 7.25 (t, J = 12 Purity: 96%
NN el 0 Hz, 1H), 6.95 (d, J 8Hz 1H), 3.2-2.8 (m 2H), 2.7-2.5 (m
2H), 2. 2\(\70201]2/1152]]25 Hz, 1.75 (d, J = 12 Hz, 1H) PCT/U81012/06&§20 3H) .
82 0 1H NWR (300 MHz, DI\/SO ESI-I\/S ndz socozH dl

'7?41122(56,2 EIHH cﬁffD gﬁ 1 18"%@%{&@0&; o4k (35”2H§5H),
? . 281gt’2 it ,ﬁ g 2]%§€ﬁOOH?Dloxane— 50, 2h 4 (d,

5 Procedure:

2-(2-ethyl-1-0x0-5-(4-(3-(3-(trifluoromethyl) phenyl) ureido)phenvl-2.3-dihydro-1H-inden-2-
yl) acetic acid:

10 (5-Bromo-2-(methoxycarbonyl)-1-0x0-2,3-dihvdro-1H-inden-2-y1) sodium (42A):

0O

CO,Me
Na
Br

42A

5-Bromo indanone (8 g, 37.9 mmol) was added to an ice cold solution of sodium hydride (2.72 g,
113.3 mmol) in THF (100 mL) and stirred at room temperature for 30 min. Dimethyl carbonate

15 (17.25 g, 189.56 mmol) was then added and mixture was refluxed for 16 h. Reaction mixture was
cooled to room temperature and poured into ice water. pH of solution was made basic using
saturated aqueous solution of NaOH solution and extracted with twice with ethyl acetate and
concentrated under vacuum. Residue obtained was dissolved in diethyl ether and cooled to 0°C. A
solution of saturated aqueous solution of NaOH was added (10 mL) while stirring. Resulting

20  sodium salt was collected by filtration and dried under vacuum to afford crude title compound (7
g) as solid. "H NMR (400 MHz, DMSO-d): § 7.52 (s, 1H), 7.40 (m, 1H), 7.34 (m, 1H), 3.52 (s,
3H), 3.3 (s, 2H).

2-(5-Bromo-1-0x0-2,3-dihyvdro-1H-inden-2-vDacetic acid (42B):
0]

25 428
Ethyl bromo acetate (10.08 g, 60 mmol) was added to a solution of product of Example 42A (7 g,
24 mmol) in THF (50 mL). The reaction mixture was refluxed for 5 h. Reaction mixture was
cooled and partitioned between ethyl acetate and water. Separated organic layer was washed with
brine, dried over sodium sulphate, filtered and concentrated under vacuum. 1:1 HCI —acetic acid

30  mixture (40 mL) was added to residue and refluxed for 16 h. Reaction mixture was cooled to 0 °C,
and solids were collected by filtration, washed with water and dried under vacuum to afford title
compound (6 g, 60%) as solid. "H NMR(400 MHz, DMSO-d): & 7.84 (s, 1H), 7.62-7.56 (m, 2H),
3.4-3.3 (m, 1H), 3.0-2.84 (m, 2H), 2.8-2.6 (m, 2H).

35 Ethyl 2-(5-brome-2-ethyl-1-0x0-2,3-dihvdro-1H-inden-2-vl) acetate (42C):

0

Br~ C:/{’ c: O,Et

42C
A solution of product of Example 42B (4.5 g, 16.8 mmol) in DMF (30 mL) was added over a
period of 30 min to an ice cold solution of NaH (2 g, 50 mmol) in DMF (50 mL). The reaction
40  mixture was stirred for 10 min. Ethyl iodide (13.1 g, 84.2 mmol) was then added and the mixture
was stirred for 4 h at room temperature. The reaction was then brought to 0 °C, excess NaH was
quenched with ice water and extracted aqueous layer with ethyl acetate (2x100 mL). The
combined organic layers were dried over sodium sulphate, filtered and removed under vacuum to
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SO el 1S CO2H 11-1 NVR (400 MHz, DVBO- d6): 6 12.1 (bs, 1H), 9.15 (bs,
H, 9.05 (bs, 1H), 7.8 (d, J _ - 8 Hz, 2H), 7.75-7.55 (m 5H), 7.2 (m
H, 6.95W0dp2m2R7Hz, 1H), 6.55 (m 1H), 3.75 (s, 3H),pe:ra;s2019/osss;z02H),
8 (m 1H, 2.4 (m 2H), 19(m 1H) 12 (s, 3H) ESI-MS mz = 459
MrH) +; HPLC Purity: 97%

2.0

O 1 I P ?
(bs 8l H_elg!ﬂg paound (4 ;f %hd g@w HZJCD%h)% 2@ s 2401 d, J
- 9/46055 B3] (d 17.5Hg Qj(¢J 172{1&1@ 86 4 Hg, Z

Hzf3 8 e B Jaméwéﬁ‘ m)'?’ %H)al(l ﬂ433H%23é{) 027%®J1(%n76%3 E & im®

12.2(3, 1H), 79(d =184 H, 1H) 7877(d 3\ 2 614141 7HLz8,
71.140, 47. J58-77.38 H(nz: 1H), 6.76 (d, J& 6.9 Hz, 1H), 3.2-2.8 (m 3H),
2.6 (m 2H), 2.3 (s, 3H, 1.8 (m 1H){ 3 3H). HPLC Purity: 98% 86 o0 a
SOlei .NNC OCRH 1I-I NI\/R(400 \ %- 12.1 (bs, 1H), 9.2 (2s,
? . 1H), 7.48-7.26 (m 6H),

2H), 7.9 (d, J = 8.4 He,
7.05 (m 1H), 3228(m3 (mé‘F-E (mlH) 125(s 3H)

HPLC PUI’IFI Ph%5 | as adgt6 NNSO !—I OCf‘h rd%ct ¢ nant| 11 -1
NNR (300 IS&Z ého&(a %1 (;I' on t osp erej,, gb 8 02
llg) 2_c rb na(tg néol acl]rld = ‘romc TCIO r ct10

ure rea 1011 Hre w Te u e h and_ 8 ]fven Ve
undér reduce pl’essur The res%ue parjutl(xled ¢ }een c hyl acetate and pva{er(iﬁle s?pga}rp/ated
organic layer was dried over sodium sulphate, filtered and removed under reduced pressure. The
product was purified by flash chromatography eluting with 20% ethyl acetate in hexane to afford

15 title compound (0.8 g, 90%) as solid. '"H NMR (300 MHz, CDCl3): & 8.4-8.3 (m, 2H), 7.86 (m,
1H), 7.76 (m, 2H), 7.7-7.6 (m, 2H), 4.0 (q, J = 6.3 Hz, 2H), 3.28 (d, /= 17.7 Hz, 1H), 3.11 (d, J =
17.4 Hz, 1H), 2.92 (d, J = 16.2 Hz, 1H), 2.7 (d, J = 16.8 Hz, 1H), 1.8-1.6 (m, 2H), 1.1 (t, J=7.2
Hz, 3H), 0.8 (t,J= 6.9 Hz, 3H).

20 Ethyl 2-(5-(4-aminophenvl)-2-ethyl-1-0x0-2,3-dihvdro-1H-inden-2-v1) acetate (42E):

0O

O ' CO,Et
42E
H,N

Iron powder (0.36 g, 6.5 mmol) was added to a solution of product of Example 42D (0.8 g, 2.17

mmol) in 15 mL ethanol-water mixture (2:1) followed by NH4CI1 (0.058 g, 1.08 mmol). The
25  reaction mixture was refluxed for 3 h. The solvent was removed under reduced pressure and

residue partitioned between cthyl acetate and water. The separated organic layer was dried over

sodium sulphate, filtered and removed in vacuo to give title compound (0.65 g, 88%). '"H NMR

(300 MHz, CDCl;): & 7.76 (d, J = 8.4 Hz, 1H), 7.58-7.52 (m, 2H), 7.5-7.44 (m, 2H), 6.8-6.76 (m,

2H), 4.0 (m, 2H), 3.2 (d, J = 17.4 Hz, 1H), 3.05 (d, J = 16.8 Hz, 1H), 2.84 (d, J = 15.6 Hz, 1H),
30 2.66(d,J=16.8 Hz, 1H), 1.8-1.6 (m, 2H), 1.05(m, 3H), 0.8 (m, 3H).

Ethyl 2-(2-ethyl-1-0x0-5-(4-(3-(3-(trifluoromethyDphenvDureido) phenyl)-2,3-dihvdro-1H-
inden-2-yl) acetate (42F):

o)
CF, '
o) CO,Et
'S 42F
N~ N
H H

3-(Trifluoromethyl) phenyl isocyanate (0.12 g, 0.65 mmol) was added to a solution of product of
Example 42E (0.22 g, 0.65 mmol) and triethylamine (0.2 g, 1.95 mmol) in THF (10 mL) and
stirred at room temperature overnight. The solvent was removed under reduced pressure and
product triturated with diethyl ether and pentane to afford title compound (0.21 g, 54%) as solid.

35

-60 -



CF3 400 a6, CC2H 11-1 NVR (300 MHz, DMVBO- d6): 6 12.2 (s, 1H), 9.12 (bs,
1H), 9.0 (bs, 1H), 8.02 (s, 1H), 7.93 (d, J = 8.4 Hz, 1H), HPLC Purity:

98. 7% ChWoabi#eb7purity: NL N 7.75-7.58H), 7.3J = (mpCausZoia/opas20 1H)
3.2-2.9 (m 2H) 975% HH28(d ) 62Hz, 1), 2.4 Qiral:
enantlormlr- I—% 9 H) 1 11 -
NVR (300 F—Lélé* ﬁﬁ&f@é Y 51@% 3%@1
M1re) 5. 4D %%WD >7728+@161§ [y mw@% i 2 Bigy (a
b o Hzﬁﬁ Bl i YT 3~ 107 il Yt

3H), 7. 35(%%

2-(2-Ethyl-1-0x0-5-(4-(3-(3-(trifluoromethvl) phenvhureido)phenyl)-2.3-dihvdro-1H-inden-2-
vl) acetic acid (42):

o]
CF, '
(0]
P'q 42
N~ N
H H

Lithium hydroxide (0.048 g, 1.1 mmol) was added to a solution of product of Example 42F (0.2 g,
0.38 mmol) in 4 mL of 1,4-dioxane-water (3:1) mixture. The reaction mixture was stirred at room
temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in water
and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HC1 until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration and dried under vacuum to afford title compound (0.15 g, 79%) as solid. 'H
NMR (400 MHz, DMSO-d6): & 8.1 (s, 1H), 7.8-7.6 (m, 4H), 7.46-7.4 (m, 3H), 7.3-7.2 (m, 3H),
32 (d,J=17.2Hz 1H), 3.0 (d, J=17.2 Hz, 1H), 2.7 (d, J = 16.4 Hz, 1H), 2.5 (d, J = 16.4 Hz,
1H), 1.5 (m, 2H), 0.7 (t, J = 7.2 Hz, 3H); ESI-MS m/z: 497 (M+H); HPLC purity: 95.6%.

COOH

10

15

20  Examples 43 - 46 were prepared by the procedures analogous to those described in Example 42
using appropriate starting materials except that for Examples 43-45, alkylation step with ethyl

iodide in the presence of NaH as in Example 42 was not performed.

Ex

Structure

'H NMR Data

Mass/Purity

43

dNiN

"H NMR (300 MHz, DMSO-d):
8 12.2 (bs, 1H), 9.15 (s, 1H),
9.05 (bs, 1H), 8.05 (bs, 1H), 7.85
(s, 1H), 7.75-7.66 (m, 4H), 7.65-
7.5 (m, 5H), 3.4 (m, 1H), 3.0-2.9
(m, 2H), 2.8-2.6 (m, 2H).

ESI-MS m/z
=469
(M+H)";
HPLC purity:
91.8%.

44

LR

O’ CO

O

2

H| (bs,

"H NMR (300 MHz, DMSO-d):
§ 12.3 (bs, 1H), 9.3 (bs, 1H), 9.1
1H), 7.86 (s, 1H), 7.8-7.9
(m, 10H), 3.4 (m, 1H), 3.0-2.6
(m, 4H).

ESI-MS m/z
=469 (M+H)
“; HPLC
purity:
93.7%.

45

W e

"H NMR (300 MHz, DMSO-dj):
8 12.3 (bs, 1H), 9.0 (bs, 1H), 8.8
(bs, 1H), 7.8 (s, 1H), 7.7 (m,
4H), 7.56 (m, 2H), 7.3 (s, 1H),
7.28-7.0 (m, 2H), 6.8 (m, 1H),
3.4 (m, 1H), 3.0-2.86 (m, 2H),
2.8-2.6 (m, 2H), 2.26 (s, 3H).

ESI-MS m/z
=415
(M+H)";
LCMS
purity: 91%.

46

O
5
H H

"H NMR (400 MHz, DMSO-dg):
8 9.25 (bs, 1H), 7.8-7.5 (m, 8H),
7.3 (bs, 2H), 7.0 (s, 1H), 3.2 (d, J
=17.2 Hz, 1H), 3.05 (d, J=17.2
Hz, 1H), 2.7 (d, J = 16.4 Hz,
1H), 2.5 (d, J = 16.4 Hz, 1H),

ESI-MS m/z:
463 (M+H);
HPLC purity:
95%.
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(m 2H),

11-1 NWR (300 MHz, DWVSO- ESI-Ms m z cl O* COZ
dl;): 6l1owQoie2®7(t j i), 9. =481) 04H .

9.0 Hz,

7. 35- 97. 55% 725

2.83 (m

10

15

20

25

2.84 (m1H), 2.4 (m 2H), 1.9 (m 1H)

7Z 05 (¢t

el

1H) 7.75-7.65 (m 4H), HPLC purity: 76
{m 20

|; [=1 ) ] OO0\t 8

15(m 21ff)o
1H)[, 2.4 (m 2H), 1.9 3,

A

= AON-

Example 47

0O O 0 O
a b
OO~ L O™ L O™, L
eO MeQO HO HO
47A 47B 47C

B(OH)2

COzEt CO,Et
a4, COzEt Mo,
H,N
0 o)
CF,4 O‘ CO,Et CF, O‘ CO,H
9., _h .
@ e @ P
N)J\N 47G N N 47
H H H H

Reagents and conditions: a) n-BuLi, i-Pro,NH,,-60 °C, 16 h; b) Aq. HBr, 100 °C, 16 h; ¢)
MGS()3H, EtOH, RT, Sh, d) szo, CHQCIQ, Eth, RT, 21’1, C) Pd(PPh3)4, C52C03, Dioxane—HzO, 80
°C, 2h; ) Pd/C, H,, EtOH, RT, 3h; g) 3-CFsPhNCO, Et;N, THF, RT, 12h; h) LiOH, EtOH-H,0,
RT, 12h.

Procedures:

2-(1-Ox0-6-(4-(3-(3-(trifluoromethvl) phenvhureido)phenvl)-1,2,3.4-tetrahvdronaphthalen-2-
vDacetic acid:

2-(6-Methoxy-1-0x0-1, 2, 3, 4-tetrahyvdronaphthalen-2-vl)acetic acid (47A):

0
CO,Et

MeO
47A
n-Butyl lithium (3.27 g, 51.04 mmol) was added to a solution of di-isopropyl amine (6.88 g, 68.11
mmol) in THF (50 mL) at -60 °C, and the mixture was stirred for 0.5 h. 6-methoxy-1-tetralone (6
g, 34.09 mmol) in THF (10 mL) was slowly added to the reaction mixture, the mixture was stirred
for 45 min and ethyl bromoacetate (11.9 g, 71.25 mmol) was added. The reaction mixture was then
stirred at room temperature for 16 h and quenched with saturated NH4ClI solution. The reaction
mixture was extracted with EtOAc (X2), combined organic layers were washed with brine, dried
over anhydrous Na,SQ,, filtered and concentration to give 5.3 g of the title compound.

Alternatively Example 47A can be obtained using similar procedures as described for Example
79C.
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H, 1.2 (s, 3H. 91 0 1I-1 NVR (400 Miz, DVBO- ESI-MS mz 100 CCRH
). ,68.182.(1s, (bl iis,),1H879(.2f 4 j(s, 7 H44p5L(cMH)- NN el 0 8.4

(m 1
d1H6)
Hz, 1H), WoQo(ae227= 8.8 Hz, 1H) 7.75-7.65 (m 3H), puri PEIT/1$20130%8520 7. 6
J

(d, = 8.8 Hz, 1H), 7.45 (d, J =7.6 Hz, 2H), 7.3 (t, J= 7.6 Hz,
2H), 7.0 (t, J:7.2 HZlH)32-2.9(m2H), 2.82 (m 1H), 2.35 (m
2, 1.9 (m g}gpflvd%dxv- -gxo 1.{.%.4 tetlga%lv(c)lron]é{)ﬁt}nalléllq/-g-v(l)%(c)e%c%’(4%\{:50-
O
HO
47B

5  Aqueous HBr (75 mL) was added to product of Example 47A (5 g, 19.08 mmol), and the reaction
mixture was refluxed for 16 h. The reaction mixture was then brought to room temperature and
extracted with ethyl acetate (2X100 mL). The organic layer was dried over sodium sulphate,
filtered and removed under reduced pressure. The crude product was purified by flash
chromatography using 25% ethyl acetate in pet ether to afford title compound (3 g, 71%) as solid.

10  'H NMR (400 MHz, DMSO-dy): § 12.07 (bs, 1H), 10.3 (bs, 1H), 7.73 (d, J = 8.4 Hz, 1H), 6.7 (m,
1H), 6.6 (m, 1H), 3.3-2.93 (m, 2H), 2.84-2.77 (m, 1H), 2.68 (m, 1H), 2.35 (m, 1H), 2.1 (m, 1H),

1.85 (m, 1H).
Ethyl 2-(6-hydroxy-1-0x0-1,2.3.4-tetrahydronaphthalen-2-yl) acetate (47C):
15 o
/@éﬂcoza
HO
47C

Methanesulphonic acid (5 mL) was added to a solution of Example 47B (2 g, 9.09 mmol) in
ethanol (30 mL), and the mixture was stirred at room temperature for 6 h. Ethanol was removed
from reaction mixture under reduced pressure, and residue was diluted with ethyl acetate and

20  washed with brine solution. The organic layer was dried over sodium sulphate, filtered and
removed under vacuum to afford title compound (2.15 g, 97%) as solid."H NMR (400 MHz,
CDCl): 6 7.94 (d, J= 8.4 Hz, 1H), 6.76 (d, J= 8.4 Hz, 2H), 6.26 (bs, 1H), 4.2 (q, J = 6.8 Hz, 2H),
3.1-2.85 (m, 4H), 2.4 (m, 1H), 2.2 (m, 1H), 1.95 (m, 1H), 0.8 (t, /= 6.8 Hz, 3H).

25 Ethvl 2-(1-0x0-6-(trifluoromethylsulfonyvloxv)-1,2.3.4-tetrahvdronaphthalen-2-vl) acetate
(47D):

O

TfO

47D
Triflic anhydride (3.41 g, 12.09 mmol) was added to an ice cold solution of product of Example
30 47C (3 g, 12.09 mmol) and pyridine (1.05 g, 13.29 mmol) in dichloromethane (50 mL). The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was diluted with
dichloromethane (50 mL) and washed with saturated aqueous solution of NaCl (50 mL). The
organic layer was dried over sodium sulphate, filtered and removed under reduced pressure. The
product was purified by flash chromatography using 5% ethyl acetate in pet ether to give title
35  compound (2.8 g, 62%) as solid. "H NMR (400 MHz, CDCl:): & 8.12 (d, J = 8.8 Hz, 1H), 7.24-
7.12 (m, 2H), 4.2 (q, J = 6.8 Hz, 2H), 3.2 (m, 1H), 3.1-2.9 (m, 3H), 2.5 (m, 1H), 2.3 (m, 1H), 2.0
(m, 1H), 1.2 (t, /= 6.8 Hz, 3H).
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ESI-M5 nlz co2H

(s
68.1726. 1(s(bs1, H1)H) 8,39(. 3t 5 |

2.9

diHe):), j =465 ). 04H lel 8.4 Hz, 1H),
7.92 (d, Wo=20B/@28PLC Hz, 1H) 7. 7 (m 3H), 7.6-7.5 pulPCrus2012(08852d.H) ,
7.35 (m 1H), 7.1 (d, 92.08% J =7.6 Hz, 1H), 6.83 (m 2H), 3. 2-
(m 2H), 2.8 (m 1H), 2.4 (m 2H), 1.9 (m 1H), 12 (s, 3H).

:3 8 18 (s, H

Se OCZH 11 LN, (40D, M OV, 9, 204 bR D dd b )
@]

10

15

20

25

30

35

: (I ) o
O,N 47E

Pd(PPhs3), (0.174 g, 0.15 mmol) was added to a solution of product of Example 47D (4.8 g, 12.6
mmol) in 26 mL of 1,4 dioxane-H,O (4:1) mixture under argon atmosphere, followed by cesium
carbonate (11.73 g, 36 mmol) and 4-nitrophenyl boronic acid (2.3 g, 13.8 mmol). The reaction
mixture was degassed for 5 min. The reaction mixture was refluxed for 2 h and solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over sodium sulphate, filtered and concentrated under reduced
pressure to give crude product which was purified by flash chromatography to afford title
compound (2.2 g, 59%) as solid. "H NMR (400 MHz, CDCls): § 8.4 (d, J=7.6 Hz, 2H), 8.15 (d, J
= 8.4 Hz, 1H), 7.78 (d, J= 7.2 Hz, 2H), 7.58 (d, J = 8.4 Hz, 1H), 7.5 (s, 1H), 4.2 (q, J = 6.8 Hz,
2H), 3.3-3.0 (m, 4H), 2.5 (m, 1H), 2.3 (m, 1H), 2.05 (m, 1H), 1.3 (t, J = 6.8 Hz, 3H).

Ethyl 2-(6-(4-aminophenyl)-1-0x0-1.2.3.4-tetrahvdronaphthalen-2-yl) acetate (47F):

O
HoN O

O‘ CO,Et
47F

Excess 10% Pd/C (0.2 g) was added to a solution of product of Example 47E (1.1 g, 3.11 mmol) in
30 mL of ethanol, and the mixture was stirred at room temperature for 3 h. The reaction mixture
was filtered over celite bed, filtrate was concentrated under reduced pressure and the residue was
partitioned between ecthyl acetate and water. The separated organic layer was dried over sodium
sulphate, filtered and concentrated in vacuo. The crude product was washed with diethylether and
pentane to afford title compound (0.8 g, 80%) as solid. "H NMR (400 MHz, CDCls): § 8.04 (m,
1H), 7.46-7.39 (m, 4H), 6.75 (m, 2H), 4.19 (m, 2H), 3.8 (bs, 2H), 3.14-3.04 (m, 4H), 2.42 (m, 1H),
2.26 (m,1H), 2.0 (m, 1H), 1.29 (m, 3H).

Ethyl 2-(1-0x0-6-(4-(3-(3-(trifluoromethvl)phenvhureido)phenyl)-1,2.3.4-
tetrahvdronaphthalen-2-vDacetate (47G):

0
CFs O‘ CO,Et
Q3 C
NJ\N 47G

3-(Trifluoromethyl) phenyl isocyanate (0.234 g, 0.18 mmol) was added to a solution of product of
Example 47F (0.26 g, 0.18 mmol) and triethylamine (0.656 g, 0.55 mmol) in THF (5 mL). The
reaction mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure and product purified by flash chromatography using 20% ethyl acetate in hexanes
to afford title compound (0.1 g, 31%) as solid. "H NMR (300 MHz, DMSO-ds): § 9.3 (bs, 1H), 9.0
(bs, 1H), 8.04 (s, 1H), 7.9 (m, 1H), 7.79-7.46 (m, 8H), 7.34 (m, 1H), 4.1 (q, J = 6.8 Hz, 2H), 3.2-
2.9 (m, 3H), 2.75 (m, 2H), 2.2 (m, 1H), 1.2 (t, J= 6.8 Hz, 3H).
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LCMS NANel O 8.4 Hz, 1H), 7.9 (d, J = 8.8 Hz, 1H) 7.7 (m 3H), 7.57 (d,

purity: J =8.8 Hz, 1H), 7.2 (m 2H), 99.34%  6.95 (d, J = 9.2 Hz,

6.6 (owp 2012462120 Hz, 8.0 Hz, 1H), 3.75 (s, 3H), 3PeTAIS012/0B852H)

2.81(d, J =16.4 Hz, 1H), 2.36 (m 2H), 1.9 (m 1H, 1.2 (s, 3H).
- - . 0 . 0

(1:3511;\| N8R 1Q 0-61(4- i ll;(l)l?'lﬁrgethol dl?e)n 1 &r%i 0 %1’1]1 - 2%'49t%trgl'i”dr(tn¥zi h 5a é)n-z-

' T yDacetic acid (47):

0]

CF; O‘ CO,H
@ i

47

5  Lithium hydroxide (0.015 g, 0.35 mmol) was added to a solution of product of Example 47H (0.06
g, 0.11 mmol) in 4 mL of ethanol-water (3:1) mixture. The reaction mixture was stirred at room
temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in water
and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HCl until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were

10 collected by filtration and dried under vacuum to afford title compound (0.042 g, 75%) as white
solid. "H NMR (300 MHz, DMSO-dg): § 12.0 (bs, 1H), 9.4 -9.0 (bs, 2H), 8.0 (m, 1H), 7.9 (m, 1H),
7.7 -7.54 (m, 7H), 7.46 (m, 1H), 7.3 (m, 1H), 3.2 -3.0 (m, 2H), 2.8 (m, 1H), 2.5 (m, 2H), 2.2 (m,
1H), 2.0 (m, 1H); ESI-MS m/z = 483 (M+H)"; HPLC purity: 92.5%.

15  Examples 48 - 67 were prepared by the analogous procedures as described above for Example 47
using appropriate starting materials. The requisite boronic acids (and appropriately functional-
group-protected versions thereof) utilized herein were purchased if available commercially, were
synthesized as described in the literature or by routine modifications therecof known by those
skilled in the art, or were synthesized by alternative procedures known by those skilled in the art.

20

Ex Structure 'H NMR Data Mass/Pur
ity

48 Q 'H NMR (400 MHz, DMSO-dq): 3 | ESI-MS
coH | 12.2 (bs, 1H), 9.25 (bs, 1H), 9.05 | m/z = 483
FiC o O‘ (bs, 1H), 7.9 (d, J = 8.4 Hz, 1H), | (M+H) ;
\©\ JI O 7.75 -7.55 (m, 10H), 3.2-2.8 (m, | HPLC
NN 2H), 2.7 (m, 1H), 2.4 (m, 2H), 2.2 | purity:
(m, 1H), 2.0 (m, 1H). 90%.

49 @ 'H NMR (400 MHz, DMSO-dq): 3 | ESI-MS
CoH | 122 (bs, 1H), 9.6 (bs, 1H), 8.2 (bs, | m/z =483
O‘ 1H), 8.0-7.9 (m, 2H), 7.8-7.5 (m, | (M+H);
)OL O 8H), 7.3 (t, J = 8.0 Hz, 1H), 3.2- | HPLC
N7 N 2.9 (m, 2H), 2.7 (m, 1H), 2.4 (m, | purity:
H H 2H), 2.2 (m, 1H), 2.0 (m, 1H). 95%.

50 'H NMR (400 MHz, DMSO-dq): 3 | ESI-MS

CF4
0]
cop | 122 (bs, TH), 885 (bs, 1H), 8.65 | miz =429
(bs, 1H), 7.9 (d, J = 8.4 Hz, 1H), | (M+H)";
Il O 7.74-7.54 (m, 6H), 7.3 (s, 1H), | LCMS
H H 7.24 (m, 1H), 7.16 (m, 1H), 6.8 (d, | purity:

J=6.8 Hz, 1H), 3.2-2.9 (m, 2H), | 95%.
2.7 (m, 1H), 2.4 (m, 2H), 2.26 (s,
3H), 2.2 (m, 1H), 2.0 (m, 1H).

51 'H NMR (400 MHz, DMSO-dq): 3 | ESI-MS

O
cogH | 12:2 (bs, 1H), 9.5 (bs, 1H), 8.2 (bs, | m/z = 459
1H), 8.0 (s, 1H), 7.9 (m, 1H), 7.7 - | (M+H) ";
)CJ)\ O 7.5 (m, 6H), 6.9 (m, 1H), 6.8 (m, | LCMS
NN 1H), 3.8 (s, 3H), 3.2 -2.9 (m, 2H), | purity:
o) H H
pd

2.7 (m, 1H), 2.4 (m, 2H), 2.26 (s, | 96.7%.
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cF3 de co2H 1H),8.1(s, 1H), 7.95-
7.6-7.5 (m 2H), =

1H), 2.3 wo202Hp2121. 9

DVSO- ESI-M5s mz o

1H),
1H),
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7.

{m

1D

7.35 (d

7.85 (m 2H),

cl 7.2 Hz, 1H),

cl IS

w3 7 785 — 400 (N4 4t

7.75-7.65 (m 3H),
3.2-2.8 (m 2H),

90(s

HPL C

2

1
-7

1 -]

11—

-
(m_3H)
\ T 7

J
(m 1H), 1.3 (s, 3H. 95 1l
Oc 02Hd6) 612.2 (bs, 1H), 9.5 (s,
Q Q 9

I
d t
‘ T g b )

T =\ I \Y |

8 Hz 9

52

[
\7 21- Puritwv: 7
’ Q- "H NMR (300 MHz, DMSO- d6) 3
12.0 (bs, 1H), 9.6 (bs, 1H), 9.3 (bs,
1H), 7.9 (d, J = 8.4 Hz, 1H), 7.7-
7.5 (m, 6H), 7.4 (m, 2H), 7.06 (m,
2H), 3.2-2.8 (m, 3H), 2.7-2.6 (m,
H 2H), 2.26 (s, 3H), 2.2 (m, 1H), 2.0
(m, 1H).

HPLC
purity:
91%.

53

0 'H NMR (400 MHz, DMSO-dq): 8
12.0 (bs, 1H), 9.4 (bs, 1H), 9.2 (bs,
1H), 7.9 (d, J = 8.1 Hz, 1H), 7.7-
7.45 (m, 8H), 7.25 (t, J = 7.5 Hz,
2H), 6.95 (t, J = 7.8 Hz, 1H), 3.2-
H 2.85 (m, 2H), 2.7 (m, 1H), 2.4 (m,
2H), 2.2 (m, 1H), 2.0 (m, 1H).

HPLC
purity:
92%.

54

0 'H NMR (300 MHz, DMSO-dq): 8
12.0 (bs, 1H), 9.5 (bs, 1H), 8.6 (bs,
1H), 8.36 (m, 1H), 7.9 (m, 1H),
776 -7.56 (m, 6H), 7.38 (m,
2H),7.3 (m, 1H), 3.2-2.9 (m, 2H),
2.7 (m, 1H), 2.4 (m, 2H), 2.2 (m,
1H), 2.0 (m, 1H).

HPLC
purity:
94.7%.

55

o 'H NMR (300 MHz, DMSO-dq): &
12.05 (bs, 1H), 9.7 (bs, 1H), 8.9
(bs, 1H), 8.27 (t, J = 8.4 Hz, 1H),
8.05 (s, 1H), 7.9 (d, J = 8.7 Hz,
N 1H), 7.7 (m, 3H), 7.65-7.5 (m,

3H), 7.35 (d, J = 6.6 Hz, 1H), 3.2-
2.9 (m, 3H), 2.75 (m, 1H), 2.45
(m, 1H), 2.2 (m, 1H), 2.0 (m, 1H).

HPLC
purity:
96.75%.

56

o 'H NMR (400 MHz, DMSO-dq): &
12.1 (bs, 1H), 9.15 (bs, 1H), 8.75
(bs, 1H), 8.3 (t, J = 8.8 Hz, 1H)
7.9 (d, J = 8.4 Hz, 1H), 7.7 (m

o ’ s O. s . 5 ’
/©\ )J\ O . 9 - '_ ’ s 1. ’
N 3H), 7.6 (d, J = 8.8 Hz, 1H), 7.32

F (s, 1H), 7.25 (d, J = 8.0 Hz, 1H),
7.18 (t, J= 7.6 Hz, 1H), 6.8 (d, J =
7.2 Hz, 1H), 3.2-2.9 (m, 3H), 2.75
(m, 1H), 2.45 (m, 1H), 2.3(s, 3H),
2.2 (m, 1H), 2.0 (m, 1H).

ESI-MS
m/z =447
(M+H) ",
HPLC
purity:
94.65%.

57

Q 'H NMR (300 MHz, DMSO-dq): &
12.1 (bs, 1H), 9.2 (s, 1H), 8.7 (s,
1H), 8.3 (t,J = 8.4 Hz, 1H), 7.9 (d,
J =9.0 Hz, 1H), 7.7 (m, 3H), 7.6
N (d, J=8.1Hz, 1H), 7.5 (d, J = 8.4
F Hz, 2H), 7.3 (t, J = 7.5 Hz, 2H),
7.0 (t,J = 7.8 Hz, 1H), 3.2-2.9 (m,
3H), 2.75 (m, 1H), 2.45 (m, 1H),
2.2 (m, 1H), 2.0 (m, 1H).

ESI-MS
m/z =433
(M+H) ",
HPLC
purity:
95.40%.
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3H) .
BECH

96 1l
re12/160m277t v :

2.8

(d, J =
-1 NMR (400 MHz, DMBO- HPLC o d6):
1H), 9. 1(bs,1H),8. 16 (m 93. 49%PCrES2oRbs52H) |

16 Hz,

1H), 2.4 (m 2H),

J— 7.6 01101 HZ

— Rl—l—l

3 (t,

1.9 (m

25, 7.

6 12.2 (bs,

7.95
0 (t,

.I.Ill,

(m 1H),

7674(m 5H),

Q
o "H‘NMR (400 MHz, DMSO! dé) 8

. 12.2 (bs, 1H), 9.35 (s, 1H), 8.75 (s,
1H), 8.3 (t,J=8.4 Hz, 1H), 7.9 (d,
J =8.0 Hz, 1H) 7.7 (m, 3H), 7.6
(d,/J=8.8Hz 1H),7.5(d,J=11.6
Hz, 1H), 7.3 (m, 1H), 7.1(d, J =
8.0 Hz, 1H), 6.82 (m, 1H), 3.2-2.9
(m, 3H), 2.75 (m, 1H), 2.45 (m,
1H), 2.2 (m, 1H), 2.0 (m, 1H).

ESI MS &
m/z =449
(M-H)".
LCMS
purity:
90.46%.

)

59

Cl

'H NMR (400 MHz, DMSO-dq): &
12.1 (bs, 1H), 9.3 (s, 1H), 8.8 (s,
1H), 8.3 (t, J= 8.4 Hz, 1H), 7.9 (d,
J =84 Hz 1H) 7.7 (m, 4H), 7.6
(d, J = 8.4 Hz, 1H), 7.35-7.2 (m,
2H), 7.05 (d, J = 7.6 Hz, 1H), 3.2-
2.9 (m, 3H), 2.75 (m, 1H), 2.45
(m, 1H), 2.2 (m, 1H), 2.0 (m, 1H).

ESI-MS
m/z =467
(M+H) ",
HPLC
purity:
96.38%.

60

'H NMR (400 MHz, DMSO-dq): &

12.1 (bs, 1H), 9.25 (s, 1H), 8.8 (s,
1H), 8.3 (t, J= 8.4 Hz, 1H), 7.9 (d,
J =9.0 Hz, 1H) 7.7 (m, 3H), 7.6
(d, J=9.0 Hz, 1H), 7.2 (m, 2H),
6.95 (d, J= 8.4 Hz, 1H), 6.6 (d, J =
6.3 Hz, 1H), 3.75 (s, 3H), 3.2-2.9
(m, 3H), 2.75 (m, 1H), 2.45 (m,
1H), 2.2 (m, 1H), 2.0 (m, 1H).

ESI-MS
m/z =463
(M+H) ",
HPLC
purity:
97.89%.

61

'H NMR (400 MHz, DMSO-dq): &
12.1 (bs, 1H), 9.0 (s, 1H), 8.7 (s,
1H), 8.3 (t, J= 8.4 Hz, 1H), 7.9 (d,
J = 8.4 Hz, 1H) 7.7 (m, 3H), 7.6
(d, J = 84 Hz, 1H), 7.1 (s, 2H),
6.65 (s, 1H), 3.2-2.9 (m, 3H), 2.75
(m, 1H), 2.45 (m, 1H), 2.25(s, 6H),
2.18 (m, 1H), 2.0 (m, 1H).

ESI-MS
m/z = 461
(M+H) ",
HPLC
purity:
93.13%.

62

IH NMR (300 MHz, DMSO-d): 6
J12.1 (bs, 1H), 9.2 (s, 1H), 9.05 (s,
1H), 8.35 (t, J = 8.4 Hz, 1H), 8.0
(d,J=69Hz, 1H) 79 (d, /=84
Hz, 1H), 7.75-7.65 (m, 3H), 7.6 (d,
J=28.1Hz, 1H), 7.1 (m, 1H), 6.83
(m, 1H), 3.2-2.9 (m, 3H), 2.75 (m,
1H), 2.45 (m, 1H), 2.3(s, 3H), 2.2
(m, 1H), 2.0 (m, 1H).

ESI-MS
m/z =465
(M+H) ",
HPLC
purity:
90.7%.

63

CN

'H NMR (400 MHz, DMSO-dq): &

121 (bs, 1H), 9.45 (s, 1H), 8.85 (s,
1H), 8.25 (t, J = 8.8 Hz, 1H), 8.0
(s, 1H), 7.9 (d, J = 8.0 Hz, 1H)
7.75-7.65 (m, 4H), 7.6 (d, J = 8.8
Hz, 1H), 7.55-7.45 (m, 2H), 3.2-
2.9 (m, 3H), 2.75 (m, 1H), 2.45
(m, 1H), 2.18 (m, 1H), 2.0 (m,
1H).

ESI-MS
m/z =458
(M+H) ",
HPLC
purity:
94.94%.
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11-1 NWR (300 MHz, DVSO- ESI-Ms mz C CO2H di;
)i:), 68.1825. 0(bs(s, 1H11-1)),7.89.9(5d, (Jbs, =0447H7); SO el
8. 4Hz, 1H)W0) 8B(22H), 7.45-7.3 (m 6H), 7.15 (d, J= HPLECpars2e12/038528. 4 Hz,
lH) 7. (m lH) 3.2- 98. 7% 2.9 (m 2H), 28(m lH) 2.4 (m 2H),
(s, h-—3—9—Mm HH—F2+{(5+——3 4\ R‘Io 0-
ESI-I\/Bn624 Cco1-1 d6): 6120 slH),8. R IQM JF%“@% J =
7.6 Hz, 1H), CF3 CO,H lH) 4(bS m/z ) 9
o 1H) 80(s 1H), 7.9 (m 1H)77— (M-H);
U 7.45 (m, 6H), 7.3 (m, 2H), 3.2-2.9 | LCMS
NN F (m, 4H), 2.7 (m, 1H), 2.2 (m, 1H), | purity:
2.0 (m, 1H). 90%.
65 9 'H NMR (400 MHz, DMSO-dy): 8 | ESI-MS
coH | 9.7 (bs, 1H), 8.28 (bs, 1H), 7.98 | m/z=477
O‘ (m, 1H), 7.95 (d, J = 8.4 Hz, 1H), | (M+H) ;
@\ )i O 7.66 (m, 1H), 7.56-7.46 (m, 3H), | LCMS
N” N F 7.2 (m, 1H), 6.9 (m, 1H), 6.76 (m, | purity:
o H A 1H), 3.8 (s, 3H), 3.2-2.9 (m, 2H), | 93%.
2.7 (m, 1H), 2.4 (m ,2H), 2.26 (s,
3H), 2.2 (m, 1H), 2.0 (m, 1H).
66 Q 'H NMR (400 MHz, DMSO-dq): § | HPLC
cOo, 12.1 (bs, 1H), 9.05 (bs, 1H), 8.9 | purity:
o O‘ (bs, 1H), 7.9 (d, J = 8.4 Hz, 1H), | 91%.
©\ AL O 7.6 (m, 1H), 7.56-7.44 (m, SH),
NN F 7.3 (m, 3H), 7.0 (m, 1H), 3.2-2.9
(m ,2H), 2.7 (m, 1H), 2.4 (m, 2H),
2.2 (m, 1H), 2.0 (m, 1H).
67 0 'H NMR (300 MHz, DMSO-dy): & | ESI-
CFs CO,H 10.7 (bs, 1H), 9.0 (2s, 2H), 8.35 (d, | LCMS
N J = 8.4 Hz, 1H), 8.25 (s, 1H), 8.1 | m/z: 486
@\ 0 L\ (m, 1H), 8.05 (d, J = 8.4 Hz, 1H), | (purity 89
NJ\N N 7.7 (d,J = 8.4 Hz, 1H), 7.5 (t, J = | %); HPLC
H H 7.5 Hz, 1H), 7.3 (d, J = 7.5 Hz, | purity 96
1H), 3.1 (m, 2H), 2.8 (m, 1H), 2.6 | %.
(m, 2H), 2.4 (m, 2H).
Example-68
OH
oo S S 6 e
@ AL C
NN 68
Reagents and conditions: a) NaBH,, MeOH, RT, 16h.
Procedures:
2-(1-hvdroxv-6-(4-(3-(3-(trifluoromethyl)phenvljureido)phenvl)-1.2.3.4-
tetrahvdronaphthalen-2-yl)acetic acid (68):
OH
CF; O‘ CO-H
Q8 C
10 i 08
Sodium borohydride (0.025 g, 0.66 mmol) was added portion wise to an ice cold solution of
product of Example 47 (0.08 g, 0.16 mmol) in methanol (5 mL), and the mixture was stirred at
room temperature for 16 h. The reaction mixture was concentrated under reduced pressure and
diluted with water. The resulting solids were filtered and triturated with diethyl ether and n-
15  pentane to afford title compound (0.068 g, 85%) as solid. '"H NMR (400 MHz, DMSO-dq): & 12.0
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(MtH)+; HPLC el 0 7.5-7.28 (m 8H), 7.18 (d, J= 8.0 Hz, 1H), 7.0 (t, J =

7.2 purity: 95%  Hz, 1H), 3.2-2.8(m 2H) 2.78 (d, J = 15.9 Hz, 1H),

2.4 (m 2Mp20vBd2(23, 3H), 1.9 (m 1H), 1.2 (s, 3H). 99PCIIUSROIMURSLB00 Mz,

DVBO- ESI-Ms i z d6) 612.2 (bs, 1H), 9.6-9.0 = 456 o (bs, 2H), 7.9 (d, J
25 P

B ¢
W;w

)
0.
=7 27:(2 E%El)ls@z; @%1@%)5 % (bfaiﬁ’ %ilgs(g}géi( ; an%:i%%’.gfzﬁz@@fp@,?:ﬁ (m

o) o)
1% COOEt COOEt
e OO OO
o 69D ON O 69E HoN O 69F
o) o)
COOEt COOH
s, §° ) 9@
_° o _h o
@ e @ e
NJ\N 89G NJ\N 69
H H H H

Reagents & conditions: a) LDA, Ethyl bromo propionate, THF, -78 °C-RT, 10 h ; b) Aq. HBr,
100 OC, 12 h, C) MGS()3H, EtOH, RT, 18 h, d) szo, CHQCIQ, Py, RT, 2 h, C) Pd(PPh3)4 , C52C03,

10 Dioxane-H,0, 80 °C, 3 h; f) Pd/C, H,, EtOH, RT, 1 h; g) 3-CF;PhNCO, Et;N, THF, RT, 12 h; h)
LiOH, THF-H,0, RT, 12 h.

Procedures:

15 3-(1-0x0-6-(4-(3-(3-(trifluoromethyl) phenyl)ureido)phenyl)-1,2,3,4-tetrahydronaphthalen-2-
yl)propanoic acid:

Ethyl-3-(6-methoxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)propanoate (69A):
O

COOEt
~o0

69A

20  Freshly prepared 1.8M LDA (24.4 mL, 44.0 mmol) was added to pre-cooled solution of 6-
methoxy-1-tetralone (4 g, 22.0 mmol) in THF (30 mL) over a period of 15 min at -78 °C. The
reaction mixture was stirred for 1 h at -78 °C. Ethyl bromo propionate (4.4 mL, 39.37 mmol) was
added over a period of 10 min at -78 °C, and the mixture was stirred at room temperature for 10 h.
The reaction mixture was then poured in saturated NH,Cl (100 mL) solution and extracted with

25  ethyl acetate (2x100 mL). The combined organic layers were washed with water followed by brine
solution, dried over Na,SO, and filtered. The filtrate was concentrated under reduced pressure to
afford crude title product (4.5 g, 69 %) as liquid.

3-(6-Hydroxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)propanoic acid (69B):
o)

/[::Ifij/«\/COOH
HO

30 638B
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2H), 2.3 (s, 3H), 2.26 (s, 3H), 1.8 (m 1H), 1.2 (s, 3H); 110 1I-1 NWR

(300 MHz, DMBO- ESI-MS mfz d6): 612.2 (bs,1H), 9.6-9.0 = 510 o (bs,

8.08 (s, Wlo17ed120d, (MrH)+ CF3 CORH J = 8.4 Hz, 1H) PCTUB2(10355Ri)
SO 7.5(m 2H) 7. 36 7. 24(m purity: 96% leiO 4H),7. 18(m1H) 3.2-2.9

(m 2H),

H)

10

15

20

25

30

35

40

853 T (5 m%) was aEé ]alﬁQt "of %xaméle 69A] (4_5 é',616% mmol), alr;g the react%on3

ture wa reﬂuxe for ov rnlght he reaction mixture was then brought to room temperature
and extracted with ethyl acetate (2X100 mL). The organic layer was dried over Na,SO, and
removed under reduced pressure. The product was purified by flash chromatography using 40%
ethyl acetate in hexanes to afford title compound (0.85 g, 24%) as solid. 1H NMR (300MHz,
DMSO-ds): 0 12.01 (bs, 1H), 10.27 (s, 1H), 7.74 (d, J= 9.0 Hz, 1H), 6.70 (dd, J; =2.1 Hz, J.= 8.4
Hz, 1H), 6.62 (s, 1H), 2.86 (m, 2H), 2.43 (m, 1H), 2.31 (t, J = 7.5 Hz, 2H), 2.12-1.98 (m, 2H),
1.78-1.69 (m, 1H), 1.65-1.53 (m, 1H).

Ethyl 3-(6-hydroxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)propanoate (69C):
O

HO

69C

Methane sulphonic acid (0.3 mL) was added to a solution of product of Example 69B (0.85 g, 3.63
mmol) in ethanol (20 mL), and the mixture was stirred at room temperature for 18 h. Ethanol was
removed from reaction mixture under reduced pressure, and residue was diluted with ethyl acetate
and washed with brine solution. The organic layer was dried over Na,SO, and filtered. The filtrate
was concentrated under reduced pressure and purified by flash chromatography using 20% ethyl
acetate in hexanes to afford the title compound (0.9 g, 24%) as solid. 1H NMR (300MHz, DMSO-
de): 0 10.27 (s, 1H), 7.73 (d, J= 8.1 Hz, 1H), 6.70 (dd, J; = 2.1 Hz, J, = 9.0 Hz, 1H), 6.62 (s, 1H),
4.05 (q, J = 6.9 Hz, 2H), 2.86 (m, 2H), 2.43 (m, 1H), 2.31 (t, J = 7.5 Hz, 2H) 2.13-1.98 (m, 2H),
1.77-1.57 (m, 2H), 1.17 (t, /= 6.9 Hz, 3H).

Ethyl 3-(1-0x0-6-(trifluoromethylsulfonyloxy)-1,2,3,4-tetrahydronaphthalen-2-yl)propanoate
(69D):
0O

/Qé/\/cooa
TfO

69D

Triflic anhydride (1.16 g, 4.12 mmol) was added to an ice cold solution of product of Example
69C (0.9 g, 3.43 mmol) and pyridine (0.325 g, 4.12 mmol) in dichloromethane (30 mL), and the
mixture was stirred at room temperature for 2 h. The reaction mixture was diluted with
dichloromethane (50 mL) and washed with saturated aqueous solution of NaCl (50 mL). The
organic layer was dried over Na,SO, and filtered. The filtrate was concentrated under reduced
pressure and purified by flash chromatography using 5% ethyl acetate in hexanes to afford title
compound (0.95 g, 70%) as solid. IH NMR (400MHz, DMSO-ds): ¢ 8.02 (d, J= 8.8 Hz, 1H), 7.54
(s, 1H), 7.45 (dd, J; = 2.0 Hz, J, = 8.8 Hz, 1H), 4.05 (q, J = 6.9 Hz, 2H), 3.04 (m, 2H), 2.68-2.61
(m, 1H), 2.42 (t,J="7.6 Hz, 2H), 2.20-2.06 (m, 2H), 1.89-1.80 (m, 1H), 1.78-1.63 (m, 1H), 1.18 (t,
J=6.8 Hz, 3H).

Ethyl 3-(6-(4-nitrophenyl)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)propanoate (69E):
o)

! l COOEt
O,N ‘ 69E

Pd(PPhs), (0.034 g, 0.028 mmol) was added to a solution of product of Example 69D (0.95 g,
2.41 mmol) in 30 mL of 1,4 dioxane-H,O (4:1) mixture under argon atmosphere, followed by
cesium carbonate (1.95 g, 6.02 mmol) and 4-nitro phenyl boronic acid (0.48 g, 2.89 mmol). The
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101 11-1 NVR (300 MHz, DVBSO- ESI-MS nilz d6): 6 12.0 (bs, 1H), 7.9 (d, J

=510 =8.4 Hz, 1H), 7.76 (d, J= 8.1 (MH+, F CI SO CRH Hz, 2H), 7.6
(d, J = 8w 2piz/16BRZC 00 3H), 7.3 (m 2H), 6.9 (m 2H), POWIS2YL2/03988N
3.2-2.8 (m 3H), 26(m 2H), 96.5% 2(s 3H) 18(m1H) 12(s 3H)

102 11-1_NWMR

Jj= 8. 4 HZreacE gnl urg w e 68 fe/rElgzmlfl 3 fld FﬁaCt m1xt71re0w télen 0 9
3H), 2.4 b;'ent T30V gﬂi@ ced_pr&sybyre Hfﬁ % fil(&b ethyl acetate
T Q watfer: The separated org nic layer Was over HQS§4 and red. he filtrate was

concentrated and purified by flash chromatography using 10% % cthyl acetate in hexanes to give

5  title compound (0.7 g, 79%) as solid. 1H NMR (400MHz, DMSO-de): § 8.33 (d, J = 8.4 Hz, 2H),
8.03 (d, J=8.4 Hz, 2H), 7.98 (d, /= 8.4 Hz, 1H), 7.78-7.74 (m, 2H), 4.05 (q, J= 7.2 Hz, 2H), 3.08
(m, 2H), 2.66-2.59 (m, 1H), 2.43 (t, J = 8.0 Hz, 2H), 2.23-2.11 (m, 2H), 2.11-1.81 (m, 1H), 1.72-
1.67 (m, 1H), 1.19 (t,J= 7.2 Hz, 3H).

10 Ethyl 2-(6-(4-aminophenyl)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl) propanoate (69F):
O

! l COOEt
HoN O 69F

Excess 10% Pd/C (0.2 g) was added to a solution of product of Example 69E (0.7 g, 1.90 mmol) in
20 mL of ethanol, and the mixture was stirred at room temperature for 1 h. The reaction mixture
was filtered over celite bed, filtrate was removed under reduced pressure, and residue was
15  partitioned between ethyl acetate and water. The separated organic layer was dried over Na,SOy,
filtered and removed in vacuo. The crude product was washed with Et,O and pentane to afford title
compound (0.61 g, 95%) as yellow solid. 1H NMR (300MHz, DMSO-dq): 6 7.83 (d, J = 8.4 Hz,
1H), 7.53-7.44 (m, 4H), 6.64 (d, J = 7.5 Hz, 2H), 5.41 (bs, 2H), 4.06 (q, J = 6.9 Hz, 2H), 3.0 (m,
2H), 2.44 (m, 3H), 2.15-2.10 (m, 2H), 1.90-1.66 (m, 2H), 1.18 (t, J= 6.9 Hz, 3H).
20
Ethyl 3-(1-0x0-6-(4-(3-(3-(trifluoromethyl) phenyl) ureido) phenyl)-1,2,3,4-
tetrahydronaphthalen-2-yl) propanoate (69G):

o
COOEt
@
AL
N" N 69G
H H

3-(Trifluoromethyl) phenyl isocyanate (0.1 g, 0.534 mmol) was added to a solution of product of

25  Example 69F (0.18 g, 0.534 mmol) and tricthylamine (0.065 g, 0.64 mmol) in THF (5 mL). The
reaction mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure, and product was purified by flash chromatography using 20% ethyl acetate in
hexanes to afford title compound (0.1 g, 35%) as solid. 1H NMR (300MHz, DMSO-ds): § 9.10 (s,
1H), 8.98 (s, 1H), 8.03 (s, 1H), 7.91 (d, J = 8.4 Hz, 1H), 7.72-7.69 (m, 2H), 7.62-7.49 (m, 6H),

30 7.31(d,J=7.2Hz 1H), 4.06 (q, J = 6.9 Hz, 2H), 3.05 (m, 2H), 2.43 (m, 3H), 2.19-2.11 (m, 2H),
1.82-1.65 (m, 2H), 1.18 (t, J= 7.8 Hz, 3H).

3-(1-0x0-6-(4-(3-(3-(trifluoromethyl) phenyl)ureido)phenyl)-1,2,3,4-tetrahydronaphthalen-2-
yl)propanoic acid (69):

O
L WO
A1, C
NJ\N 69

Lithium hydroxide (0.024 g, 0.572 mmol) was added to a solution of product of Example 69G (0.1
g, 0.19 mmol) in 20 mL of THF-water (2:1) mixture, and the mixture was stirred at room
temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in water

35
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1.8 (m 1H), CF3

CCRH ( Jbs,

1.2 (s, 3H). 103 1I-1 NWVR (300 Mz, DVBO- ESI-MS iz
2dH6) : ), 68. 0123. 2(s, (s1, HL) H7), . 99(.2d, =0451H5 )+: SO el 01
4 Hz, 1Hyp2oBATI2A8(m 6H), 7.38-7.24 (m 2H), 3.2- HPPCTRIS2OIRP38597% 2. O
2H), 2.8 (d, J:159 Hz, 1H), 2.4 (m 2H), 19(m 1H), 12(s,

104 a e Iﬁ&%ﬁwl acetate. The aqueousslayer WaryaCIdlﬁeﬂQZ'lth ad 1t10n of(ﬂ\? aqueo s 9.2
Cluntil p

8
g m
( ED = 4894 &
solutlon 0 H 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration and dried under vacuum to afford title compound (0.060 g, 63%) as white
solid. "H NMR (300 MHz, DMSO-dy): § 12.0 (bs, 1H), 9.20 (bs, 1H), 9.12 (bs, 1H), 8.02 (s, 1H),
5 791(d,J=9.0Hz 1H) 7.72-7.68 (m, 2H),7.65-7.49 (m, 6H), 7.32 (d, J = 7.5 Hz, 1H), 3.06-3.02
(m, 2H), 2.56-2.50 (m, 1H), 2.35 (t, J = 7.5 Hz, 2H) 2.27-2.08 (m, 2H), 1.82-1.63 (m, 2H). ESI-

MS m/z =496 (M+H)"; HPLC purity: 99.22 %.

Examples 70 - 75 were prepared by the procedures analogous to those described for Example 69
using appropriate starting materials. The requisite boronic acids (and appropriately functional-
group-protected versions thereof) utilized herein were purchased if available commercially, were
synthesized as described in the literature or by routine modifications therecof known by those
skilled in the art, or were synthesized by alternative procedures known by those skilled in the art.

10

Ex Structure 'H NMR Data

Mass/Purit
y

70 %

L

"H NMR (400 MHz, DMSO-
ds): 0, 12.0 (bs, 1H), 8.86 (s,
1H), 8.73 (s, 1H), 7.91 (d, J =
8.8 Hz, 1H), 7.69 (d, J = 9.2
Hz, 2H) 7.64-7.56 (m, 4H),
7.46 (d, J = 8.4 Hz, 2H), 7.29
(t, J=7.6 Hz, 2H) 6.98 (t, J =
6.8 Hz, 1H), 3.05 (m, 2H),
2.68-2.53 (m, 1H), 2.35 (t, J
= 7.6 Hz, 2H) 2.22-2.09 (m,
2H), 1.82 (m, 1H), 1.66 (m,
1H).

CO,H

ESI-MS m/z
=429
(M+H) ",
LCMS
Purity:
95.03 %.

71 "H NMR (400 MHz, DMSO-
d¢): 0, 12.0 (bs, 1H), 9.51 (s,
1H), 8.22 (s, 1H), 7.99 (s,
1H), 7.91 (d, J = 8.4 Hz, 1H),
7.69 (d, J = 8.4 Hz, 2H) 7.64-
7.56 (m, 4H), 6.90 (d, J = 8.4
Hz, 1H), 6.75 (d, J = 8.4 Hz,
1H), 3.85 (s, 3H), 3.05 (m,
2H), 2.59-2.54 (m, 1H) 2.35
(t, J = 8.0 Hz, 2H), 2.24 (s,
3H), 2.22-2.07 (m, 2H), 1.83
(m, 1H), 1.65 (m, 1H).

O
Co
@NiN
o foH

ESI-MS m/z
=473
(M+H)".
HPLC
purity:
94.49 %.

72 "H NMR (300 MHz, DMSO-
de): 8 12.0 (bs, 1H), 9.03 (bs,
1H), 8.83 (bs, 1H), 7.93-7.88
(m, 1H), 7.68-7.60 (m, 6H),
7.33-7.14 (m, 3H) 6.80 (m,
1H), 3.05 (m, 2H), 2.56 (m,
1H), 2.40-2.05 (m, 7H), 1.83-
1.65 (m, 2H).

HPLC
purity:
94.84 %.

73 "H NMR (300 MHz, DMSO-
de): 8 12.0 (bs, 1H), 9.51 (bs,
1H), 8.82 (bs, 1H), 8.27 (t, J
= 8.4 Hz, 1H), 8.05 (s, 1H),
7.91 (d, J = 9.0 Hz, 1H) 7.79-
7.65 (m, 3H),7.62-7.50 (m,

0
CO,H
O
AL O
NN
F

HPLC
purity:
90.44 %.
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2H), 7.95 (d, J= 7.8 Hz, 1H), (M+H)+; 71}1.7)(s7,)7, J31=1) 147. H35z,
.517.744.6 ((md,, PHuPrli iyC 99% lei0 7.25 (m 3H), 7.0 (m1H), NNF
3.2-2.9 (wp28H)1622785 (d, J = 15.3 Hz, 1H), 2.4 (d, PETAB2@2/0385Rkk, 2H),
1.8 (m 1H), 1.2 (s, 3H). 105 cF3S0 el Ocl O2H 11-1 NWR (300 M,
DVBO- 6))—6+4—{s—tii} 72 0{sHI4{s— 1‘4“} gH 8 Hz —1Hy 7. 88
(bs, 1M)|. 7]62 (m 1H), 7.5 (t, J = 7.6 1312)( Ha%‘)?,( 6H), 3.2-2.8
(m 3H), 2.4 (m 2H), 1.8 (m 1H), 1.2 194% 106 400
el 0 NAN cl [co2H 11-1 NMR (300 Mz, DWVBD ? 5f73 = 8.4 Hz| 2H),
7.7 (s, 1H)| 7.4-7.3 (m 6H), 7.2 (m 1 g 4D, 666 o 8" (my 3H)
23(m ZH), 18(m 1H), 12(5 3H) ||r|1'\1 0504 0li/—-SCco
74 o HNM“R (300°MHz, 1 DMSO- ESI-MS m/z
COM | d): 8 12.0 (s, 1H), 9.06 (s, | =459 (M-
O‘ 1H), 8.70 (s, 1H), 8.30 (t, J= | H). HPLC
)it O 8.4 Hz, 1H), 7.91 (d, J = 8.4 | purity:
NN Hz, 1H) 7.72-7.56 (m, | 96.45 %.
F 4H),7.32-7.14 (m, 3H), 6.82
(d, J = 7.5 Hz, 1H), 3.05 (m,
2H), 2.55 (m, 1H), 2.39-2.21
(m, SH), 2.19-2.06 (m, 2H),
1.82 (m, 1H), 1.64 (m, 1H).
75 9 "H NMR (400 MHz, DMSO- | ESI-MS m/z
cl COMH | dg): § 12.0 (bs, 1H), 9.30 (s, | =480 (M-
O‘ 1H), 8.77 (s, 1H), 8.26 (t, J= | H). LCMS
)i O 8.4 Hz, 1H), 7.91 (d, J = 7.6 | purity:
NN Hz, 1H) 7.76-7.66 (m, | 98.96 %.
F 4H),7.60 (d, J = 8.8 Hz, 1H),
7.33 (m, 1H), 7.25 (m, 1H),
7.05 (d, J = 8.0 Hz, 1H) 3.05
(m, 2H), 2.59-2.56 (m, 1H),
2.35 (t,J = 7.6 Hz, 2H), 2.23-
2.07 (m, 2H), 1.82 (m, 1H),
1.66 (m, 1H).
Example-76
(@] (0] (0]
b C
/@i‘j)(coza — m)(coza — /@é)(coza
~o ~o HO HO
T6A 76B 76C
(0]
CO,Et
—d . COEt ——» OZEt ’
TfO 76D HoN
(0] (0]
g CF3 CO,Et . CF, CO,H
g 3
5 Reagents and conditions: a) Ethyl a-bromo isobutyrate, NaH, THF, RT; b) Aq. HBr, 100 °C; ¢)

MGS()3H, EtOH, RT, d) szo, CH2C12, Eth, RT, e) Pd(PPh3)4, CSQCOg, Dioxane—HzO, 80 OC; f)
Pd/C, H,, EtOH, RT; g) 3-CF;PhNCO, Et;N, THF, RT; h) LiOH, THF-H,0, RT.
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NANel Si CN 2H 11-1 NWR (300 MHz, DMSO- d1H6) ): , 68 .192(.b2s
(s1,H1)11)8,.19.(1s5 1H), 8.0 (d, J = 7.5 Hz, 1H), 7.8 (m 1H), 7.65-7.45
(m 6H), wo20(®162127= 6.9 Hz, 2H), 3.2- 2.8 (m 3H), 2.4PCHUS2HR/ 03820 (m
1H, 1.2 (s, 3H). ESI-M5 mz =(M45H3 ) ; HPLC purity: 92% 108 cI 40INNH
co2H 1| 1 NVR (400 MHz, DMSO- d1HG): 68.97.556s (s, 1H), 91.5487. (s5, ), (
). 9 (m 5 (s,1H), 7.32 (m 2H), 7.05 (s, 1H), 3.2- 2.95 (m 2H),
2.84 (m fE%ed“?% 2.3 (m 2H), 1.9 (m 1H) 1.17 (s, 3H). ESI-M5s m z

e, iy e Gl BTl B R L BT

7.54 (t, J=7.% ﬁ“‘(‘ﬁaé‘( 7.2 Hz, 32295

(Eg]l - f/g) m zEﬁ’éShérgeng‘)h"XY'gﬁE‘tlﬁg} ‘teéa‘%ifé Ei’f(?m“fi% éﬁ% ’é“g“’f‘l\f%a 1“%—8?‘&’ 1 NI\/R

(400 MHz, DMVBO- d1H6):), 68.97.96ss, 11HH)) :- 2227(955 (m 5H), 7.48 (d,
J=80H, 2H, 7.3 (t, J = 8.4 H ‘ J=7.2 H, 1H), 3.18-

2.95 (m 2H), 2.83 (d, J = 16.4 2.5 223 (m 2H), 1.9(m 1H), 1. 18(s,
3H).

76A
Sodium hydride (2.18 g, 90.9 mmol) was added to an ice cold solution of 6-methoxy-1-tetralone (8

10 g, 136 mmol) in THF (90 mL), and the mixture was stirred for 10 min. Ethyl a-bromo isobutyrate
(17.7 g, 90.9 mmol) was added, and the mixture was stirred for 3 h. Reaction mixture was
quenched with ice cold water and extracted with ethyl acetate. The organic layer was washed with
brine, dried over Na,SO4 and filtered. The filtrate was concentrated under vacuum to afford the
title compound (13 g) as solid. "H NMR (400 MHz, CDCL): § 7.96 (d, J = 9.2 Hz, 1H), 6.8 (m,

15  1H), 6.68 (m, 1H), 4.2 (m, 2H), 3.8 (s, 3H), 3.15-3.0 (m, 3H), 2.2 (m, 1H), 1.9 (m, 1H), 1.25 (m,
6H), 1.2 (s, 3H).

2-(6-Hydroxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-2-methylpropanoic acid (76B):
0]

CO,H

HO 76B
20  Aqueous HBr (190 mL) was added to product of Example 76A (13 g, 44.8 mmol), and the reaction
mixture was refluxed for overnight. The reaction mixture was then brought to room temperature
and extracted with ethyl acetate (2X100 mL). The organic layer was dried over Na,SO4 and
filtered. The filtrate was concentrated under reduced pressure to afford title compound (11 g) as
solid. "H NMR (400 MHz, DMSO-dq): 8 10.2 (bs, 1H), 7.7 (m, 1H), 6.7 (m, 1H), 6.6 (s, 1H), 3.1-
25 2.8 (m,3H), 2.15 (m, 1H), 1.7 (m, 1H), 1.15 (s, 3H), 1.0 (s, 3H).

Ethyl 2-(6-hydroxy-1-oxo0-1,2,3,4-tetrahydronaphthalen-2-yl)-2-methyl propanoate (76C):
0O

CO,Et

HO 76C

Methane sulphonic acid (20 mL) was added to a solution of product of Example 76B (11 g, 44.3
30  mmol) in ethanol (150 mL), and the mixture was stirred at room temperature for 5 h. Ethanol was

removed from reaction mixture under reduced pressure, and residue was diluted with ethyl acetate

and water. The organic layer was separated, dried over Na,SO,4 and filtered. The filtrate was

concentrated under vacuum to afford title compound (6.4 g, 51%) as solid. '"H NMR (300 MHz,

CDCl;): & 7.84 (m, 1H), 6.74 (m, 1H), 6.66 (bs, 1H), 4.2 (m, 2H), 3.1-2.8 (m, 3H), 2.1 (m, 1H),
35  1.95(m, 1H), 1.3 (m, 6H), 1.15 (s, 3H).

Ethyl 2-methyl-2-(1-0x0-6-(trifluoromethyl sulfonyloxy)-1,2,3,4-tetrahydro naphthalen-2-yl)
propanoate (76D):
0O

CO,Et
TfO 76D
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ESI-MS mlz =(M43HO )+; HPLC purity: 97.4% 111 CF3 101 0 SO CO2H 11- |
NVR (400 MHz, DMVBO- 2 (bs, 11HH)9 6 (ss: 6):)6192.1(s ), 10.109( diH, 9
1H), 9. 02(wpb)yB2277. 95 (m 4H), 7.68 (d, J = 8.4 Hz, 1BCI/UR26GZ/068520 ) = 8. 4
Hz, 1H), 74(d J=72Hz 1H) 32 95(m2H) 2.85 (d, J=160Hz

lH)_, 2.5- ?2 ES IVB rdz g@l—ﬂ L17

ty 11—| %f\?gt?
ElirHl) )2 165 (éﬁzg ? ‘Z“(a)o 260 Ga: ‘galt? ( “511111 ghey . 7 95
(m SH), B‘Zlc)l:Z)ée OOzmls,) a CUOIB 1 t)ufre a mL) 21:]12}1 2.84
(d, J : 1orgamc ayeraf@ "dried oveérn aB;S and ere ?ﬁfe was ¢ %entrated under reduced

pressure and purified by flash chromatography usmg 5% ethyl acetate in hexanes to afford title
compound (3.8 g, 40%) as solid. '"H NMR (300 MHz, CDCL): & 8.08 (m, 1H), 7.18 (m, 2H), 4.2
(m, 2H), 3.2-3.0 (m, 3H), 2.3 (m, 1H), 2.0 (m, 1H), 1.25 (m, 6H), 1.2 (s, 3H).

10 Ethyl 2-methyl-2-(6-(4-nitrophenyl)-1-0xo0-1,2,3,4-tetrahydronaphthalen-2-yl) propanoate
(76E):

Pd(PPh3), (0.129 g, 0.11 mmol) was added to a solution of product of Example 76D (3.8 g, 9.3
mmol) in 35 mL of 1,4 dioxane-H,O (3:1) mixture under Argon atmosphere, followed by cesium

15  carbonate (9.1 g, 27.9 mmol) and 4-nitrophenyl boronic acid (1.71 g, 10.23 mmol). The reaction
mixture was degassed for 5 min. The reaction mixture was then refluxed for 5 h, and solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over Na,SQ, and filtered. The filtrate was concentrated under
reduced pressure and purified by flash chromatography to afford title compound (2.5 g, 71%) as

20  solid. "H NMR (400 MHz, CDCls): § 8.0 (m, 1H), 7.5-7.3 (m, 4H), 6.75 (m, 2H), 4.2 (m, 2H), 3.2-
3.0 (m, 3H), 2.2 (m, 1H), 2.0 (m, 1H), 1.25 (m, 6H), 1.2 (s, 3H).

Ethyl 2-(6-(4-aminophenyl)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-2-methylpropanoate
(76F):
o)

(I ) o=
H,N O 76F

Iron powder (0.66 g, 11.81 mmol) was added to a solution of product of Example 76E (1.5 g, 3.93
mmol) in 15 mL of ethanol-water mixture (2:1) followed by NH4CI1 (0.106 g, 1.96 mmol). The
mixture was refluxed for 3 h. The solvent was removed under reduced pressure, and residue was
partitioned between ethyl acetate and water. The separated organic layer was dried over Na,SO4,

30 filtered and removed in vacuo to afford title compound (1.3 g, 95%). "H NMR (400 MHz, CDCL):
8 8.6 (m, 2H), 8.2 (m, 1H), 7.55 (m, 2H), 7.51 (m, 1H), 7.5 (s, 1H), 4.2 (m, 2H), 3.2-3.0 (m, 3H),
2.3 (m, 1H), 2.0 (m, 1H), 1.25 (m, 6H), 1.2 (s, 3H).

25

Ethyl 2-methyl-2-(1-0x0-6-(4-(3-(3-(trifluoromethyl) phenyl) ureido) phenyl)-1,2,3,4-
35 tetrahydro naphthalen-2-yl) propanoate (76G):
o)

CF; O‘ CO,Et
O
t \NJ\N ‘ 76G

H H
3-(Frifluoromethyl) phenyl isocyanate (0.18 g, 0.997 mmol) was added to a solution of product of
Example 76F (0.25 g, 0.71 mmol) and triethylamine (0.28 g, 2.85 mmol) in THF (10 mL), and the
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11-1

ESI-M5 nmlz =465 ) +;
NVR (300 MHz, DMSO- d6) 1H ):

113 el  NANN
. 69.122(. bls(blsH, )1H9)0, 9(s.4 2H),

04H HPLC purity: 97.5%

): 8.3 (nw02b1)2/168120 (d, J = 8.4 Hz, 1H), 7.5 (d, J = 7. BCHas2@B38570 3 (t,
= 78 7.0 (t, J =7.2 H, 1H), 3.3 Un mﬁ 2 8(d J = 16.8 Hz,

' rlt 91 1.3
% HLC "%”re;i i §ﬂf6ﬁ§ﬁiam¢ %m %T;ufﬂlggg%%'iﬁ N I&S‘}a 2 gﬁ}gfﬁl
D'VBO d6 n W V) 1 a 11} un:

(m 2H) )5?/ 6011 r¢LN 7(§6ij 1H)777§7,%( 7474§ 831),_ 6 9
He. é EI;) 3319530@1 n2!26 pblH)Z £ (i )y L (ng61). }. Ay 12 6 e, 1H)

1.2 ESI-LCNB : uri t 989 . HPLC 98%

20121 16212 MR T bebevt- ety @pheny&ure@o&i@@é—é{z sty R o

115CNAN 01115 00 H HH H Red&@ﬁ#?‘?ﬁhﬂ&BHWPFPB'% %) Et1, KOH, Acetone,

12 h; b)Fe-NH4Cl, EtOH H20, 85 C, 2h;
Li OH, THF-H20, RT, 12h.

10

15

20

Prggedur e:

> O‘ o
@\ O
NJ\N
H H

Lithium hydroxide (0.062 g, 1.48 mmol) was added to a solution of product of Example 76G (0.2
g, 0.37 mmol) in 4 mL of dioxane-water (3:1) mixture, and the reaction mixture was stirred at
room temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HC1 until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration, and dried under vacuum to afford title compound (0.075 g, 40%) as solid.
'H NMR (400 MHz, DMSO-ds): 8 9.1 (bs, 1H), 9.0 (bs, 1H), 8.04 (s, 1H), 7.86 (d, J = 8.4 Hz,
1H), 7.7 (d, J= 8.8 Hz, 2H), 7.68-7.58 (m, 5H), 7.52 (t,J=8 Hz, 1H), 7.3 (d, /= 7.6 Hz, 1H), 3.2-
3.0 (m, 3H), 2.25 (m, 1H), 1.8 (m, 1H), 1.2 (s, 3H), 1.05 (s, 3H). ESI-MS m/z = 511 (M+H) *;
HPLC purity: 90%.

Examples 77-78 were prepared by the analogous procedures as described above for Example 76
using appropriate starting materials.

SO co2 H

Et3N THF, RT, 12h; d)

Ex

Structure

'H NMR Data

Mass/Purity

77

'H NMR (400 MHz, DMSO-
de): 811.9 (bs, 1H), 8.85 (bs,
1H), 8.72 (bs, 1H), 7.87 (d, J =
8 Hz, 1H), 7.7 (d, J= 8.8, 1H),
7.64-7.56 (m, SH), 7.46 (d, J =
8 Hz, 2H), 7.3 (t, J = 7.6 Hz,
2H), 6.98 (t, J = 7.2 Hz, 1H),
3.2-3.02 (m, 3H), 2.28-2.2 (m,
1H), 1.9-1.8 (m, 1H), 1.2 (s,
3H), 1.06 (s, 3H).

ESI-MS m/z
=443
(M+H) *;
HPLC
purity: 97%.

78

'H NMR (400 MHz, DMSO-
de): 8 9.0 (bs, 1H), 7.9 (d, J =
8.4 Hz, 1H), 7.75-7.65 (m, 3H),
7.64-7.55 (m, 4H), 7.3 (m, 2H),
7.0 (m, 1H), 3.1 (m, 3H), 2.3
(m, 1H), 1.8 (m, 1H), 1.2 (s,
3H), 1.06 (s, 3H).

ESI-MS m/z
=477
(M+H)
HPLC
purity: 95%.
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2-(2-Ethyl-1-0x0-6-(4-(3-(3-(trifluoronethybphenyBurei do)phenyl)-1, 2, 3, 4-

t et rahydr onapht hal en-2-yliacetic acid: Ethyl

2- (2- et hywoee(2temi2tr ophenyl) - 1- oxo- 1, 2, 3, 4-t et r ahydr onaphrhsb@n2s59d )
acetate (115A): 15 CO2Et 02N Pot assi um

hydroxi de (0.57 g, 10.17 mmol) was added to a solution of product of
Exanple 47E (1.2 g, 3.39 mmol) in agetor’ie £20 m.) followed by ethyl iodide
(2.57 g, 16 5 nmol), and the reacti re was stirred at room
tenperature for 12 h. Acetong, was renoved under reduced 20 prgssure,

diluted with tr and extradl W t h, et hyI agetate. JThe cqnbjned organic
| ayers were \W’ sulcﬁFﬂate @a d &hd cocCP;’ﬁder
reduced prn@sstw¥e~"The wplUd€ product waBed ed by fl ag gfrat ogr aphy

using 15% ethyl acetate in Pet ether to affé®d title corrpouﬁ’& (0.43 g, 33%
as solid. 1H NWR (400 MHz, CDC13): 6 8.4 (d, J = 9.0 Hz, 2H), 8.2 (d, J =

8.4 Hz, 1H), 7.8 (d, = 8.4 Hz, 2H), 7.6¢d, J= 7.6 Hz, , 7.5 (s, 1H),
4.1 (m 2H g 3.2-2 334),@5( &?rl_(_fm TS0kt 6_{m 2H),
1.2 (t, J= 7.2 He, 0.9°(t, J= 7 Et hy,

2-(6-(4-ami nopH\éeﬁyl -2-et hyl - | -oxokf 2,3: 4- tetrahydronap&rt hal en-2-y1)
acetate (115B): 30 "EREt 1 ron powder 7?0 189 g, 3.37 mmol) was added to a
sol ution of product of Examphe 115A (0.43 g, 1.12 mml) in 22 nL of

et hanol -water m xture (2: foll owed by NHACL (0.030 g, 0.55 I) and the
m xture was refl @xed for h. The sodyen] gs, renoved unde duteslet
pressure, angwesidteo=M02812/ 162 3 _ps

bet ween et % cet/at e and Water he” s€par at ed organi yer vvas dried over
sodi um sul p at7rgq3 filtered, canCef [

n-pentane to give title corrpound (0.35 g, 89% . 1H NWR (400 MHz, CDC13): 6
8.1 (d, J =8.4 Hz, 1H), 7.8(d,oJ: 4 Hz, 2H), 7673(mo4H) 4.1 (m
2H), 3.8 (bs, 2H), 3.1 ) 8 (m 2H) 2.6-2.4 (m_2H), 52.1 (m
1H), 1.8-1.6i(m 2, 1.3 (t,.GCPrzEE 3H), ¢ (t,

Et hyl @O Q O

2-(2-ethyl -1-oxo- = (trgfl uoromet hybp E o) phenyl) - 1 2 3, 4-
t et rahydronapht hal endi2- Vbace ate ( 10HH" 3 fI uororreth

phenyP s%(‘eﬁgﬁ%ﬁ EOaBENS 1 O wéorr Ongfiphigi 1% AT o
of Exarrpl PNE H%to R(S%Bd}%%j\’ r Ret4y P “(902%412 frih) MESOFL. o )
in THE ( el T e d) Bi(PP g1k é%l%&aﬂ? H20.50°¢5m ) The
sol vent vgéﬁ\l’a M@H Iﬂ?ﬁ’dé? G Bt eG IS QU FEN. TG Ry it 1QEsE %H#Q&T by
flasg chr'd t ogr aphy usi ng 25-30% et hyl acetate in pet 15 ether to afford
titl gl ound (0.25 g, 819% as solid. 1H NVR (400 M, CDC13): 6 8.1 (d,
8.4 Hz, ce1"”7(m 1H) 7.6 (m 1H), 7.5-7.3 (m 9H), 7.1 (s, 1H), 4.1
(Zﬁlj,‘]l 46'192H% Mg |-0X0- t(he2n )ﬁreizdo:)l'pll(elqlfl)-%,li?3’,4-l'8 1.6 (m
2-(21thyl 10xo6(4(3( S Eur ei do) phenyl) - 1, 2, 3, 4-
20t et'rahydr onapht haI en 2 ) NA N 110 115 HH
Li t hi um hydr ox##8 el d-4ifvdyon aphthalen-2(A Hacalidenelacetio 2 2af  product
of Exanple 115C (O. 25 g, 0 46 mml) in 3 nm of ethanol water (2:1) mxture.
The m xture was stirred at room 25 tenpgrature for 12 h. After the sol vent
was renoved in vacuo, the residue ywes 4 z g d,in water and washed with
et hyl acetate. The aqueous | ayer wa w fied*w th addition of 2N aqueous
solution of HCL until pH 2 wasmabtanffet~The resulting solids were
collected by filtration, triturated wi 79 n-pentane and di et hyl ether and
dried Un@ghﬁéﬁ@'é&lﬁ‘(ﬁ@n&f hos %ﬁ@; b &QEEDQSU;}QL)(%%%@M 83NirRE s%h&ﬁaoﬁ@l id.
1H N Wetra S% %{141 éi?n Ry shifhuriacid GB¥Smr L

(s, 30 1"191m017 PhelidactidTmBetdte Was he]a E ovzrn Mhe &laltion 1§tu£eqrvas‘1:601§dt% OHZ
1H), 202, ﬁld(rggult}?é?sohd% Werd Miteréd) ateiL(?g(Zg- ), (med%mer fuded t, J=
7.8 .HZ: ssurgé e%on:%%\’t/%ndQ ‘ﬁTgH)@ )g%gd F”HNMIX@O%%Z ant s 120

Et OHps5 Ris mibhis éq; ﬁf? o 04%12 (p 15@%8EB§H%% S?Ppﬁgm b{gﬁ%

D oxane- H20 80 f) FeNH4C1, Et OH- H20, 85 C, 4h; g) 4-CF3PhNCO, Et 3N,
THF, RT, 12h; h) LiOH, THF H20, RT, 12h. Procedure:
2-(2-Ethyl-1-0x0-6-(4-(3-(4-(trifluoronethyl)phenybureido)phenyl)-1,2, 3, 4-

t et r ahydr onapht hal en- 2-ybaceti c acid: Ethyl

2- (2- ethyl - 6- met hoxy- | -oxo-1, 2, 3, 4-t et rahydronapht hal en-2-y1) acetate
(116A): MO To an ice-cold solution of product of Exanple 79C (7 g, 26 8
mol) in DM (80 nL) was added

8.1



NaH (1.93 g, 80.4 mmol) in portion wise, and the reaction m xture was
stirred for 10 mn. Ethyl iodide (20.91 g, 134.03 nmmol) was then added, and
the m xt uwe 2omsi63t2irred for 5 h at room 20 t enper at ur e. PCHAISR@208850M

m xture was poured in to ice water and aqueous |ayer was extracted with
ethyl acetate. The conbined organic |ayers were dried over sodi um sul phate,

filtered and rempuad under A 10, Bl HSn e PIRRUAT,GL And) 25 SO 1 0

2- (2- Et hyl - 6- hydr oxy- 1- oxo-1, 2, 3, 4- tetrhydronapht hal en- 2-yl )acetic acid
(116B): HO CO2H 116B 5Aqueous HBr (12 m.) was added to product of
Exanple 116A (7.8 g, 26 9 mmol ), a cgagh . gn m xture was refluxed for
3 h. The reaction m xture was then to foomtenperature and
extracted with ethyl acetate. Wbo ‘ € layers were dried over sodium
sul phate, filtered and renoved under r®&8uced pressure to give crude product

whi ch swaszipub kigesodymbl) ek adddl @ @iongioa R Yok DOEHILINY (RS 3CEloahBol) th pet
ether t 0 @ffcorfl TudidranicRPEUAGHI (84 MurT, ard3Md mBSurd QaS Hirkcd at Kb “DIVR: £ 40PndVHz,
DMBO- d6) ‘reftid nfxtln®, waHhen £ferdd GSer c:leH)e bed; Sad fhe olganB- AydiZwas libbhovd.: thabd, J=
7.4 Hz, Ybhucedprbsshi®, whidh é 503n10 Wdladdddto t1R- rgsu{uren Th%hiasultl%géol(dﬁwegd'gollecle(ﬁoy( m
1H), 1. 7-fheRichMhd 4ibd ulieDvdchum do affgrd@ltlk%omgdiﬂl EWS%) as solid. "H NMR (400

2- (2-1@t hthﬁ tﬁMd@%)Y*o‘Jtz@th n?. 7% & 9et8r@ﬁycttgn@@mhabe@8% xétmet aﬁetH()MGC)
15 HO I;lf}g g §,u 11?*1@12'232 é&'l@{ 169(% s ‘added to a sol ution of
pr oduct of Exarrp in ethanol (50 nL), and the

reaction m xt U'E%hytt_@%-%e'tlwxﬁ-q d% 1r32033, ,m&ﬁ!ﬁgéﬁoﬂkﬂitﬁal&ﬂﬁ-yﬁ@tc«l?cate@Q%E‘0| Was
renoved fromré&action m xture under reduced pressure, resrtdue was
diluted with 20 ethyl acetate and washeggl with brine solution. The organic
| ayer was dried over sodium sul phate | tered and renoved under under
reduced pressure to give crude pr ' Qg purified by flash

chromat ogr aphy using 20% et hyl ace 8. i A pet ether to afford title
conmpound (3.2 g, 82% as sol i d4H N 300 MHz, CDClB) 6 10.2 (s 1H)

Wi
B i b B B

g
353_( 772%§?§§iﬁn (H? tirr T
2 ( 2- et hy P21 cS’mGre “PP f“lﬁ't‘)‘? 8P%E ﬁgfg%e&%_‘%; 8%% esigluywag ‘Hlut t“f“&ﬁé% t hal e

R "‘ét ane Yeé
{)wasre‘él%lVd’ ?ﬁ ‘tn&é" ?rd ta%l WPBHH%ggﬁ% aSoSP 11 °

rLéaSt ml%))%{‘)g g5 éQlH%%% 2 ﬁéf(z i (31’ uﬁgllf ]H) ét r’eac? ﬁéﬂn The

m xture wa8 diluted with dichl oromet hane and extract ed wi th saturated
aque&gs solution of NaCl. The organic |ayer was 35 dried over sodium

sul pHat e, AfSP3ELRMERG 1 emoved under reduced pressure The product was
purified by flash hro togr S| n acetate in pet ethe
glvetltl t)9 dég “ﬁ’é% (gcfé L fylon {53

J= 8.4 g_ 01 7vag ¢ regp 1ﬁ1iur s stlge ro ogceﬁafﬁ 2H)
2 1 ( 1 8434409 mlgolg er actign c Wg tlrrz%%rt 5 by Reagtien

3' ewast en qu n??:lLe Wth saturate NH4 1 solution ;ﬁr_l]gextr ed with Et Ac several tlmes

2-(2-et hﬁheé Eg;h;ggﬁ &;ﬁg@%@g&g gRedywish bring, driedoxpnashyfiasiaadPe fltoreqd 49d

acetate (P16 f%%éZOlZ/ 038520 CO2Et

02N Pd( PPhS »

unde argon at rmsphere foll owed by cesr um car bonate (1.44 q, 4. 41 mol )
and 4-nitrophenyl boronic acid (0.246 g, 1 47 mmol ). The reaction 5 m xture
was degassed for 5 mn and refl uxe cSgtvent was then rempved under

reduced pressure and the residue |t| oned bet ween et hyl acetate and
wat er. The separated organic IMy@r w- dri ed over sodium sul phate, filtered
and renoved under reduced pressure. TR product was purified by flash

chr omat ogk agimened preguct 59 enipyd 794c@d at 3 mnnolpet DMFNE0 milg was fdsied otdr & Iperiod

conmpound ofG05nig,to 89%y cakl wbitip of WEH VB8 4016 tvidzl) ICDEI3)100 @L8. A 'h¢ deaction= 9. 0
Hz, 2H), mBix@rq dgs dirred 1@ 108nid. Methyllibflide 2783 (g 19 Ummo8. whasklzen d@Bfd, and . neixipek, J
7.6 MO, i stitfedsfof 4 h at jom dempergtuye. Zhi) rea@iol-ws $hefirprough)to 02C5excnys NaH) was2. 1
(m 1H), qbe®hdd &ithnge W, antl RQudos layer WaszemqterBH)th cyDadetate X190 GlbizTh3H) .
Et hyl 2-(6-(4-am nophenyl)-2-ethyl -1-o0xo0-1, 2, 3, 4-tetrahydronapht hal en-2-y1)
acetate (116F): Iron powder (0.24 g, 443 rrrml) was added to a solution of
product of Exanple 116E (0.55 g, 1.44 mmol) in 30 nL of ethanol-water

m xture (2:1) followed by NHACL (0.039 g, 0.72 mml ). The reaction m xture
was stirred and refluxed for 4 h. The solvent was renoved under reduced 20
pressure, and resi due was partitioned between et hyI acet ate and wat er. The
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Et hyl
2-(2-ethyl-1-o0x0-6-(4-(3-(4-(trifluoronethyl)phenybureido)phenyl)-1,2, 3, 4-
t et r ahydrwoapteteai2en- 2- ybacetate (116G : O NANL 116G @C30IN2042/038520
4-(Trifl uoronet hyI) phenyl isocyanate (0. 106 g, 0 57 mml) was added to a

sol ution of r duc 1c apgerfmﬁre ee and tr| et h Inag)] ne
(0.17 g, Wﬁ

t enper at t g(]sz 3 e%g ” and
pr oduct ‘Q %50/% in pet
et her to (‘Pt 5 solld lH NMVR (300 MHz,

CDC13): 6 8.Q (
(m 2H), IpECHc a8 ~
2.55-2.4 (m 2H), 205(m 1H) 8- 1. 6 , 12(t J= 7.2 Hz, 3H),
0.94 (t, J = 7.5 Hz, 3H). WO 2012/ 162137PCT/ US2012/ 038520

2-(2-Ethyl - 1 0XO0- 6- (4 ( 3- phenyl ur erta) CO,H
phenyl )-1, 2, 3, 4-t et rahydr onapht haII acetic acid (116): SO NAN 1.
116 0 5H H Li t hi um hydr oxi de (128 % .28 nmmol ) was added to a sol ution
of product of Exanple 116G (0.18 g, 0%6 mmol) in 6 nL of ethanol -water
(2:1) mi xAqweens Hibre(180 sllivas wdded ¢ therpsetiuat ofrExempleei¥Pe(l Atgut 4T mmol)2ank theAf t er
t he 98I verrctimsirtenrovasdreflvked douoyernighy. Ths rdet@nwaitudé swelthescdbrpughtvét eromand
washed witethpegdting | and caitrantal, wiflh etha by aetis (226Ye mwa dhaerginici laxkr wias hdrgd dived on  of
2N aqueousdit® syiphait,i idreradfanpi@Gimenet! juhdgy kedRcadagessure 40 gad cruflhe@radeguvtiengassol i ds
wer e col Ireofietudye fiash phlatnra@arapltyr Wwithu # @6 ethyhidehatenin hexanante adiod! dttd @dpawdier
vacuum t d8.afgf &Pt dstsbled. Cid AMERI A0 MO DSBG9 5 Bks08hi, t1ED.SI0120 s, 1M TNNRAL(B00
, IDVBG &6z, B)1@7 Om(1§H), 6.62Hm, 18).8.(-bE! (mL.HBH), 2492.3en, 21H)1.8 (M, IH).d;1 3= 8. 4
Hz, 1H),3‘H.)875(m 10H), 3.2-2.9 (m 2H), 2.85-2.7 (d, J= 15.9 Hz, 1H),
2.4 (m 2H), 20(m 1H) 18 1.45 (m 2H), 095(m 3H) ESI-I\/ISniz 511
(MtH) +; HPL Ethyl 24 Ghy 3.4 ha Pl , Ace
procedures anal ogous to those descrl bed i n Exanpl e 116 usi ng appropriate
starting materials. Ex Structure Anal yf cal Data (NH—i) 117 o SOSI N,,,H
VI 3 002H 1H NWR (300 MHz, DMSO- d6 2 r#&)% 9.7 (bs, 1H), 8.35
A ghe T
|7

. 38-7.32

(bs, 1H), 7.9 (d, J= 8.4 Hz, 2H), 73(t J= 6.3 Hz, 1H)
3.3-2.9 (m 2H), 2.8 (d, J—lGHB) 2.3 (m 2H), 2.0 (n, 1H), 1.8-1.5
(m 2, 0.9 (m 3H). HPLC Purity: 92967118 0 O el 0 COPH 1H NMR (300 MHz,
DMSO- d6) :M&hdn2 .s@lphdas acld)15 BL)2wd. Sldédo &24d)utiof 6ipBdfed dHExgndpld Z9E &8bg40H | z,
1H8 )z , imihiAl) m7etRiAbl. (BYGEML), And the ndsturd. vius Iskirre d2itlygonbteBiperbture fdr 5h.7Ethanblz waslH) |
3. 2-2. 6 (ramo@Hl)ronZredetipimi>Ady under Gedpend pidsure, bnBrclidbe (vag dikd)l wifh. o8yl detated= 7. 8
Hz, 3H). andPkQraoted ivtith:briad $01dddh. Ohddrganic layer was dried over sodium sulphate, filtered and
25  removed under vacuum to afford title compound (7.1 g, 77%) as solid. '"H NMR (400 MHz,
DMSO-dq): 8 7.92 (d, J= 9.0 Hz, 1H), 6.72 (dd, J; = 2.1 Hz, J> = 8.4 Hz, 1H), 6.63 (s, 1H), 4.1 (q,
J=6.9 Hz, 2H), 3.06-2.8 (m, 3H), 2.5-2.33 (m, 2H), 1.9 (m, 1H), 1.3-1.18 (m, 6H).

Ethyl 2-(2-methyl-1-0x0-6-(trifluoromethylsulfonvloxv)-1,2,3.4-tetrahvdronaphthalen-2-vl)
30 acetate (79G):

O

TiO

79G
Triflic anhydride (5.38 g, 19.08 mmol) was added to an ice cold solution of product of Example
79F (5 g, 19.08 mmol) and pyridine (1.65 g, 20.88 mmol) in dichloromethane (40 mL). The
35  reaction mixture was stirred at room temperature for 1 h. The reaction mixture was diluted with
dichloromethane (100 mL) and washed with saturated aqueous solution of NaCl (75 mL). The
organic layer was dried over sodium sulphate, filtered and removed under reduced pressure. The
product was purified by flash chromatography using 5% ethyl acetate in hexanes to give title
compound (4 g, 53%) as syrup. '"H NMR (300 MHz, CDCl:): 8 8.16 (d, J = 8.4 Hz, 1H), 7.2 (dd,
40 J;=2.7Hz J>=9.0 Hz, 1H), 7.16 (s, 1H), 4.1 (q, J = 7.8 Hz, 2H), 3.2 -2.9 (m, 3H), 2.52-2.4 (m,
2H), 1.95 (m, 1H), 1.3 (s, 3H), 1.2 (t,J=7.2 Hz, 3H).
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Se S1101 0021-1 1H NMR (300 MHz, DMBO-d6): 6 12.1 (s, 1H), 9.0 (bs, 1H),
7.95 (d, J= 8.4 Hz, 1H), 7.73-7.56 (m 6H), 7.3 (m 3H), 7.02 (m 1H),
3.2-2.7 (Wp2BH162274 (m 2H), 2.0 (m 1H), 1.75-1.45 (mPCZRIS2010/0385¢0, J=
7.5 Hz, 3H. HPLC purity: 92%120 0 OMe ei 0 0 SO NN 002H 1H NMR (300 M,

DVBO- d6) : g 12 0 &56

7.66- 7.4 - n - ——=

ESI-M5 mz = 473 (I\/H—|)+ HPLC purlty: Hz 1H) 6.56 (m1H), 3. 8(s 3H)
3.2-2.9 (m 2H), 2.8 (d, J = 16.4 Hz, 2.4 (m 1H, 2.3 (d, J = 16.2
Hz, 1H), 2.0 (m 1H), 1.78-1.5 (m 2 o.3F 6.9 Hz, 3H). 90% 121
SO 0 CC2H 1H NWVR (300 MHz, DMSO d6): (s fH), 8.8 (bs, 1H), 7.9 (d,
J= 8.4 Hz, 1H), 7.65-7.52 (m 4K 7~ J= 8.4 Hz, 2H), 6.4 (bs, 1H),
3.5 (s, 1H), 3.2-2.8 (m 2H), 216 4d, J= 16 Hz, 1H), 2.35 (d, J = 16 Hz,
1H), 2.0 (m 1H), 1.9-1.5 (fNsH), 1.4-1% (m 5H), 0.85 (t, J= 7.6 Hz,
3H) . HPLQ@dPRRHL) (0.098%.07T722mED veds @ddaNd CSRHtidiHf Nh—u¢t30 Exdvhide 7TVED ¢6)39 6

12.0 s, rimpl) iQ20mL v 1, 41d)xanBHE (DB, miktdye, undeOAfgdn athosBied, Fatlpwdd)y, cciuitr 7. 5
(m 6H), cAb3fat¢ &,45%H)9.7¥m@8k) And 4-fino pRefy] bGodc add (104 & 754 Hayol) Fhe r@e@or?. 9
(m 2H), mix@rq dps degagsbd orHz mirdl Hhe r@acdor( mixt@el)was ZefBixed for3Hh, ardl. @heny waH) |
1.8-1. 4 (romoRHmded re@ludetl predsur® T8e teziduSivls. paifilondviderwezn sthillsiget{ti/iad) wqterHPheC
Purity: 9884ratdPBreaniSQuykiOas NAM ovw Zbiifiid NWRate4 G0erdHand RS@edi6hder GedbRed (s,
1H), 18. 8 pidssyre. T pra@ud 8vaf berjfieli Hy flagh @rdnghtogiaphy tBHford i) conipothd 1.6, ¢Xp) J =
8.4 Hz, 2klpolid7 'BBAMR &R0 Mz, 4H)G1:)75 I3 (@, J 3 83 Bz, @HWR. 182(H) ./ =6.886z, (1eh), U7 8. 8
Hz, 2H), (B, 8H{,9,583H) JHB7262s,8H(,m.1 @)2H)23.5206 (m,J3H)15.59mHE), 2id)(m, 204 1(3m
2H), 2.0 (63,15 (m138y.1.6 (m 2H), 0.9 (m 3H). ESI-M5 miz = 473 ( MtH) +;
HPLC purity: 99% 124 O e c, 0(101 NN co2H 1H NWR (300 M1z, DVsO-d6): 6
12. 1 16s, Rityl2-&-@SnfirepheR)-2-nret®yvi{1ehxo-d .23 . 4-tebr rohhhthalén-Z-vi)dcetdte (DI Hz,
2H), 7.6 (m 4H), 7.5 (d, J = 8.4 Hz, 2H), 7.3 (d, J = 8.4 Hz, 2H), 3.2-2.9
(m 2H), 2.8 (d, J=16.5 Hz, 1H), 2.4 (mOZH) 2.0 (m 1H), 1.8-1.5 (m
2H), 0.85 (t, J= 7.5 Hz, 3H). ESI-M 4 %Mé-tl—l)ﬂ HPLC purity:

2

HoN 791
Iron powder (0.73 g, 13 mmol) was added to a solution of product of Example 79H (1.6 g, 4.35
mmol) in 45 mL of ethanol-water mixture (2:1) followed by NH4Cl1 (0.117 g, 2.16 mmol). The
20  mixture was refluxed for 3 h. The solvent was removed under reduced pressure, and residue was
partitioned between cthyl acetate and water. The separated organic layer was dried over sodium
sulphate, filtered and removed in vacuo to give title compound (1.3 g, 88%). "H NMR (400 MHz,
CDCly): 6 8.07 (d, J=8.4 Hz, 1H), 7.49-7.46 (m, 3H), 7.37 (s, 1H), 6.75 (d, J = 8.4 Hz, 2H), 4.11
(m, 2H), 3.8 (bs, 2H), 3.11-2.9 (m, 3H), 2.5-2.39 (m, 2H), 1.96 (m, 1H), 1.29 (s, 3H), 1.2 (m, 3H).
25
Ethyl 2-(2-methyl-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenyl)ureido)phenyl)-1,2,3.4-
tetrahvdronaphth-alen-2-vyl) acetate (79J):

o)

CFs O‘ CO,Et
fl 110
N7 N

H H

30  3-(Trifluoromethyl) phenyl isocyanate (0.45 g, 2.44 mmol) was added to a solution of product of
Example 791 (0.55 g, 1.63 mmol) and tricthylamine (0.49 g, 4.89 mmol) in THF (20 mL). The
reaction mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure, and product was purified by flash chromatography using 20% ethyl acetate in
hexanes to afford title compound (0.45 g, 53%) as solid. 'H NMR (300 MHz, CDCl;): & 8.06 (d, J

35 =7.8Hz 1H), 7.7 (s, 1H), 7.62 (m, 1H), 7.5-7.42 (m, 2H), 7.4-7.3 (m, 6H), 7.1 (m, 1H), 4.1 (q, J
= 7.2 Hz, 2H), 3.2-2.9 (m, 3H), 2.56-2.44 (m, 2H), 1.95 (m, 1H), 1.3 (s, 3H), 1.2 (t, J = 7.2 Hz,
3H).

79J
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98% 125 O O 400 co2H 1H NMR (400 MHz, DMBO-d6): 6 12.0 (bs, 1H), 9.0-8.6
(bs, 2H, 7.92 (d, J= 8.0 Hz, 1H, 7.68 (d, J5H =) 87..436H(zd:

J1H) 8, . 47weeRry162i22. 5H, 4) (7ml, (d, J = 8.4 Hz, 2H) 3PPIAISNICPSS2H) , 2. 8
(d, J= 16.4 Hz, 1H), 24(m 2H) 2. 25(s 3H) 2. (m 1H), 1.8-1.5 (m
2H), 0.85 (t, _ . . (

2012/ 162127PCTHY '
DVMSO-d6): 6 12.0 (bs, 1H)

' ‘ (n8,

Hiiz ,) , 7.15 1H),7(.d J4 Hz, 774(8rrH 17H.3),6(t,J:6.8
Hz, 1H), 3.2-2.8 (m 3H), 2.4 (m 2H), 1.9 ( 1.8-1.4 (m 2H), 0.9
(t, J =7.6 Hz, 3H). HPLC@yrity: 91% > co2H 1H NVR (400 MHz,
DVBO-d6): 6 12.0 (bs, 1H),] 8.92 (bs, H) 7.9 (d, J= 8.0 Hz,
1H), 7.7-7.5 (m 6H), 7. 3.2-2.8 (m 2H ., 2.6 (d, J=
16.4 Hz, 1H), 2.4 (m 2 2)4\5 | '2.0 (m 1H), 1.8-1.6 (m 2H), 0.9
(t, J = 7.6 Hz, 3H). ESI- z N470 (MH®+ HPLC purity: 90% 128 o

| SOCOZH N&Nn{l%r&hc@(@ 0261- N\ﬁn&&%amed RVROLAG of Frodht & KBl o) (0.8 8
(bs. T 68 hightin mcdB Ailihgiir ()l bt (e BT Gkt o foomtH
6 8 (d, ferﬁpezatére orni H) B LBvenBhds rertod 2o e &dﬂhe@?&due Zvaf 46 Blved iH) watgr 3 (5
3H) . 2.1 filwalkdi with &n lr@cetja!é) Thd atﬁleguSGIagépwa%"é)mdlf%dgwﬁl{nadd%ml omg‘q
90% %mﬁh&l 901 untifBRY SR S8R0 BRAGUHWS Btiticwas ¢ SHTIRD NEE, ankls s W-EHF RT
6h; Q) LiQithctdd XA 20d dild uddeh vadtlRGE AHHRStitle C\Aonund (0.06 g, 54%) as white
2012/ 162%81?5‘%’1@%@%% MRS IADS0-dy): 5 12.0 (bs, 1H), 9.16 (bs, 1H), 9.04 (bs, 1H), 8.04 (m, 1H),
7.92 (d, J=8.4 Hz, 1H), 7.7 (d, J = 8Hz, 2H), 7.66-7.56 (m, 5H), 7.52 (t, J = 8.0 Hz, 1H), 7.32 (d,
J=17.6 Hz, 1H), 3.2-2.9 (m, 2H), 2.6 (d, J = 15.6 Hz, 1H), 2.4 (m, 2H), 1.9 (m, 1H), 1.2 (s, 3H);
ESI-MS m/z = 497 (M+H) "; LCMS Purity: 98%.
15
Examples 80 - 114 were prepared by the procedures analogous to those described in Example 79
using appropriate starting materials. The requisite boronic acids (and appropriately functional-
group-protected versions thereof) utilized herein were purchased if available commercially, were
synthesized as described in the literature or by routine modifications therecof known by those
20  skilled in the art, or were synthesized by alternative procedures known by those skilled in the art.
Chiral compounds were obtained using similar procedures as described in Example 129.

Ex Structure "H NMR Data Mass/purity

80 'H NMR (400 MHz, DMSO- | ESI-MS m/z
de): 8 12.1 (bs, 1H), 9.2 (bs, | =441 (M-H)

7 1H), 8.9 (bs, 1H), 7.9 (d, J = | ; LCMS
O‘ CO,H | 7.5 Hz, 1H), 7.7-7.5 (m, 6H), | Purity: 92%.
o 7.32 (s, 1H), 7.25 (m, 1H),
N )J\N O 7.23 (t, J = 7.8 Hz, 1H), 6.8
H H

(d, J = 7.8 Hz, 1H), 3.3-2.9
(m, 2H), 2.85 (d, J = 15.9 Hz,
1H), 2.4 (m, 2H), 2.3 (s, 3H),
1.9 (m, 1H), 1.2 (s, 3H).
81 'H NMR (400 MHz, DMSO- | ESI-MS m/z
de): 8 7.96 (d, J = 8 Hz, 1H), | =463

i 7.76 (s, 1H), 7.65 (d, J = 8.4 | (M+H) ;
cl O‘ COH | Hz, 1H), 7.5 (s, 1H), 7.48- | HPLC
o 7.36 (m, 5H), 7.25 (t, J = 12 | Purity: 96%
A O Hz, 1H), 6.95 (d, J = 8§ Hz,
H H

1H), 3.2-2.8 (m, 2H), 2.7-2.5
(m, 2H), 2.2 (d, J = 15 Hz,
1H), 1.75 (d, J = 12 Hz, 1H),

1.2 (s, 3H).
82 o 'H NMR (300 MHz, DMSO- | ESI-MS m/z
COH | do): 8 12.2 (bs, 1H), 8.85 (bs, | =429
O‘ 1H), 8.75 (bs, 1H), 7.84 (d, J | (M+H) ';
@\ j’\ O = 8.4 Hz, 1H), 7.74-7.54 (m, | HPLC
N 6H), 7.46 (d, J = 7.8 Hz, 2H), | Purity: 97%.
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0z... OF3 0* 002H Si1:10 NN Chiral 1H NVR (300 MHz, DMBSO- d6): 612.0
(s,1H), 9.22 (bs, 11HH); 79.909(d(bjs,=18H)4, H8z.051H(s): 7.6-7.4 (m 8H),
7.3 (d, woere/te21271H), 3.2-2.9 (m 2H), 2.8 (d, J = 16PBTHS2012163852@. 4 (m
2H), 2.0 (m 1H), 1.8-1.5 (m 2H), 0.9 (t, J = 5.7 Hz, 3H). HPLC purity:
97% 131 p—eteN1+1+—H4 NI HH-Chi+alrenrantiorer—t—co2H34-h 0 MHz,
DVBO- dé)®® 6 12.0 (s, 1H), 9.1 (bs, 2Hf 1 PN (G0Y Myz D S@'lﬁ}’?‘pfw, 71 7-7.54
(m 6H),| 7.5/(d, J = 8.8 Hz, ¢ 7.34 ;(_)I‘d?} 13.245,81E, P2 (byyy) 19’“‘3(?2-2.9 (m
2H), 2.719 (d| &r= 16.8 ) AR (%4 H)&cﬁ-dzJ@l(S.&t, fr é& ;2.0
(m 1H),| 1.7} 15 (m 2 3 = 1) 003 (S S bl By CPRl G, 32 o
ci0* 40NN D ra enant i oner -2 ¢&287 PHOINNR)( 4060 Mz | P -

d6): 612.|0(s, 1P E‘Z hS 2H), 7.84 (d, ‘]ﬁﬁ’éH%"}@%m’zgﬁn 8 Cm 67E13),
7.5 (d, [J= 7].78 o1 i 8 . 8 8|, 3 B2.3Hy 24y 2H), 2.79 (d, J
=" 16.8 Hz, 1H), 2.4gh1far1ne}‘ﬁ‘1%b°g”‘e}z§41 (d, deJfazg9 Hz, 2HH) 9 020 (m 1H),
1.7-1.5(m PH 0.8 (t 3 =72 Hz 3K, i 0 00
Slolai .| 0 TOMBER () MHg, [8M$9- 1 EBRMS vy | 9. 1
(bs, 1H), 1 do)Hp, 13.44)(bs, AH359.54 (s, 1 AP 13 MAB_ 7. 3
(m 4H),| 7. HA). 8BRS, 18068t AH) ; HBLE8 (s) 3H),
3.3-2.9|(m LR} Hz, 4HL 0§02, 1), )P&%m,
1.7-1.5 |(m 92 eV AR Kzl 75137 | @ +; HPLC
puri ty 96% .65 (m, 3H), 7.62-7.5 (m,

3H), 7.35 (m, 1H), 3.2-2.9
(m, 2H), 2.84 (m, 1H), 2.4
(m, 2H), 1.9 (m, 1H), 1.2 (s,
3H).

90

Cl

'H NMR (300 MHz, DMSO-
de): 0. 12.1 (bs, 1H), 9.33 (s,
1H), 9.0 (s, 1H), 8.25 (t, J =
8.4 Hz, 1H), 7.9 (d, J = 9.0
Hz, 1H) 7.75-7.65 (m, 4H),
7.6 (d, J = 8.4 Hz, 1H), 7.35-
7.25 (m, 2H), 7.05 (t, J = 7.5
Hz, 1H), 3.2-2.9 (m, 2H),
2.83 (m, 1H), 2.4 (m, 2H), 1.9
(m, 1H), 1.2 (s, 3H).

ESI-MS m/z
=481
(M+H)".
HPLC
purity:
97.55%.

91

'H NMR (400 MHz, DMSO-
de): §,12.1 (bs, 1H), 9.24 (s,
1H), 8.8 (s, 1H), 8.27 (t, J =
8.4 Hz, 1H), 7.9 (d, J = 8.8
Hz, 1H) 7.75-7.65 (m, 3H),
7.6 (d, J = 8.8 Hz, 1H), 7.45
(d,J=7.6 Hz, 2H), 7.3 (t, J =
7.6 Hz, 2H), 7.0 (t, J = 7.2
Hz, 1H), 3.2-2.9 (m, 2H),
2.82 (m, 1H), 2.35 (m, 2H),
1.9 (m, 1H), 1.2 (s, 3H).

ESI-MS m/z
=445 (M-HY
. HPLC
purity:
95.51%.

92

'H NMR (400 MHz, DMSO-
de): 0. 12.1 (bs, 1H), 9.35 (s,
1H), 8.76 (s, 1H), 8.3 (t, J =
8.4 Hz, 1H), 7.92 (d, J = 8.0
Hz, 1H) 7.7 (m, 3H), 7.6-7.5
(m, 1H), 7.35 (m, 1H), 7.1 (d,
J=17.6 Hz, 1H), 6.83 (m, 2H),
3.2-2.9 (m, 2H), 2.8 (m, 1H),
2.4 (m, 2H), 1.9 (m, 1H), 1.2

(s, 3H).

ESI-MS m/z
=465
(M+H)".
HPLC
purity:
92.08%.
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134 A e ci 00 NANa co2H 1H NWR (300 MHz, DWVSO- d6): 6 12.1 (bs, 1H), 8.24

(s, 1H), 7.94 (d, J = 7.5 Hz, 1H), 7.64 (d, J = 9.3 Hz, 2H), 7.36- 7.25 (m

4H), 6. 66WOnp121621276. 49 (m 1H), 3.29-2.73 (m 4H), 2.22PCfrgS2aiki3ss20 84 (m

1H), 17145(m 2H) , 9(t J =6.9 Hz, 3H). HPLC purity: 98.89% 135 o
l_l

so F30 soNAM dey- 6 12 1 (h 18 02 (s,

1), 7.98%d . . Oz MSO™ hEBEMS 31 T 774
(m 1H),| 3.2l 2 ; Edg) 50,92 L (bs, 11 @%5 & (m*1H), 213 (d,
J = 16.9 He, QAP : %,1 3 3| MR T3
ESI-M5 iz = 67-8 (fef 0 &F | 5ECO2H 1H NVR
(300 MHz, DM Bs D3 Hay) 3D g7 %:zggfz‘o, 31(HM :
48H. 0) - 76. 89 3 , 19} y.2 (m, )y - 3H)| 2.4
(m 2H),| 2.26 (s, , 2.0 ( . 8093 (& )22 1H) @O (m  3H). ESI-MB
mz = 531 ii[M+Lfic): purity: a7 &5 24081 38 HeoHl: 1H NVR (300 MHz,
DVBO- d€): 62.1(bs, 1H), 9.0 (bs, 1), 33 56 sH).P I-%Z%mQ%H)éd,J = 8.4 He,
1H), 7.86 (s| 1H), 7.45-7.3 (m 3H), 7 érﬁié 164 ¥5 [0, [1H), 3.2-P. 9 (m
2H), 2.9 (d,|J= 16.8 Hz, 1H), 2.4 (m >F=|)3 (m, 2, f(%(mé%) 350 (m 1H)|
1.7-1.54m PH 085 (t+ 1 =69 Hz 3l ):Ql MS iz = 505 (MeH)+: HPLC
purity: |9%%|138 CcF3 SO 400a i (400 MHz, DMSO- ['HPLC
o dg): & 12.1 (bs, 1H), 9.95 | purity: 95%.
(bs,1), 8.65 (s, 1H), 8.3 (m,
CF3 O‘ COH | 1H), 8.1 (s, 1H), 7.95 -7.85
o (m, 2H), 7.75-7.65 (m, 3H),
Ay O 7.6-7.5 (m, 2H), 7.35 (d, J =
HoH L 7.2 Hz, 1H), 3.2-2.8 (m, 2H),
2.6 (m, 1H), 2.3 (m, 2H), 1.9
(m, 1H), 1.3 (s, 3H).
95 'H NMR (400 MHz, DMSO- | ESI-MS m/z

o de): § 122 (bs, 1H), 9.5 (s, | =499

F coH | 1H), 9.0 (s, 1H), 8.2 (m, 1H), | (M+H) ;
O‘ 7.9 (d, J = 8.8 Hz, 1H), 7.75 | HPLC
@\ P O (s, 1H), 7.6-7.5 (m, 3H), 7.4- | Purity:
N 7.2 (m, 2H), 7.1 (d, J = 8 Hz, | 95.4%
F 1H), 3.2-2.9 (m, 2H), 2.8 (d, J
= 16 Hz, 1H), 2.4 (m, 2H),
1.9 (m, 1H), 1.2 (s, 3H).
96 'H NMR (400 MHz, DMSO- | HPLC
de): 8 12.2 (bs, 1H), 9.42 (bs, | Purity:
1H), 9.1 (bs, 1H), 8.16 (m, | 93.4%
F O‘ COM | 1H), 7.95 (d,J = 8.4 Hz,, 1H),
o 7.6-7.4 (m, SH), 7.3 (t,J=7.6
@NJ\N O Hz, 2H), 7.0 (t, J = 7.2 Hz,
N N 1H), 3.3-2.9 (m, 2H), 2.8 (d, J
= 16 Hz, 1H), 2.4 (m, 2H),
1.8 (m, 1H), 1.2 (s, 3H).
97 0 'H NMR (300 MHz, DMSO- | ESI-MS m/z
cl COH | do): 8 12.0 (s, 1H), 8.95 (bs, | =477
O‘ 1H), 8.85 (bs, 1H), 7.9 (d,J = | (M+H) ;
i O 8.4 Hz, 1H), 7.85 (s, 1H), | HPLC
7.45-7.3 (m, 6H), 7.15 (d, J = | purity:
H 8.4 Hz, 1H), 7.0 (m, 1H), 3.2- | 98.7%.
2.9 (m, 2H), 2.8 (m, 1H), 2.4
(m, 2H), 2.3 (s, 3H), 1.9 (m,
1H), 1.2 (s, 3H).

98 0 'H NMR (400 MHz, DMSO- | ESI-MS m/z
o | 9o 8 12.0 (s, 1H), 8.9 (25, | =445
O‘ 2H), 7.9 (d, J = 7.6 Hz, 1H), | (M+H) ’;
@\ 0 O 7.5-7.28 (m, 8H), 7.18 (d, J = | HPLC
NJLN 8.0 Hz, 1H), 7.0 (t, J = 7.2 | purity: 95%.
H H Hz, 1H), 3.2-2.8 (m, 2H),
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co2H 1H NVR (300 MHz, DMVBSO- d6): 6 12.2 (bs, 1H), 9.3 (bs, 2H), 8.1 (s,
1H), 7.9 (m 2H), 7.6-7.0 (m 7H), 3.2-2.8 (m 3H), 2.4 (m 2H), 2.0 (m

1H), 1.8-wodo(me22F), 0.85 (m 3H). HPLC Purity: 90% 138T/US2013@8%33) a co2H
LH NVR (300 MHz, DVBO- d6):612. 2(bs, 1),9.15(bs, 1H) 9.1 (bs, 1H), 7.95 (m
1H), 7.85{(bs—1H 7 7 (s dH 7.5 H—3-228 (m
34, 2.4 (m|2H), 2.0 (m 1H), 1.8-1.4 %%@ )2;] L'6 0 Hz, BH).
ESI-MS iz ={ 510 (MrH)+; HPLC purity: %ﬁh\f@ 300 MHz, DMBO-
d6): 6 122 Ibs 1M} 9 05 (hs 1M ol 7.02 (43 = up

Q
9. H 8
78..42 (Hmz, 81HH) 1 ( Oé‘é %qDM§97 §S”ﬂ§"6/é ,
, (m 2H), 2.6 (d, )% 3328 6-50 4 6&% 2.0
9 m 2H), 099 (t, J ®562@)ﬂz9(d3|4) S | MR NVR (300
CESl-MBE Mz S co | 1H). 7.56 (5, 1H), 7.4-7.25 | HPLC
O‘ (m, 4H), 7.12 (m, 2H), 7.0 | Purity: 95%.
o O (bs, 1H), 6.78 (d, J= 7.8 Hz,
X 1H), 3.2-2.95 (m, 2H), 2.85
(d, J=16.2 Hz, 1H), 2.56 (m,
2H), 2.3 (s, 3H), 2.26 (s, 3H),
1.8 (m, 1H), 1.2 (s, 3H);
110 'H NMR (300 MHz, DMSO- | ESI-MS m/z
de): 8 12.2 (bs, 1H), 9.6-9.0 | =510
o (bs, 2H), 8.08 (s, 1H), 7.9 (d, | (M+H)*;

- cop | =84 Hz, 1H), 7.6 (m, 1H), | HPLC
’ O‘ " 175 (m, 2H), 7.36-7.24 (m, | purity: 96%.
@\ 9 O 4H), 7.18 (m, 1H), 3.2-2.9

N (m, 2H), 2.8 (d, J = 15.9 Hz,

H H 1H), 2.4 (d, J = 16.2 Hz, 2H),
2.3 (s, 3H), 1.85 (m, 1H), 1.2
(s,3H);
101 'H NMR (300 MHz, DMSO- | ESI-MS m/z
o dg): 8 12.0 (bs, 1H), 7.9 (d, J | =510
=8.4 Hz, 1H), 7.76 (d, J=8.1 | (M+H)";

c O‘ “ON 1\ 1, 2H), 7.6 (d, J = 8.1 Hz, | HPLC

? \CL o O 3H), 7.3 (m, 2H), 6.9 (m, 2H), | purity:
NN 3.2-2.8 (m, 3H), 2.6 (m, 2H), | 96.5%.
"o 22 (s, 3H), 1.8 (m, 1H),

1.2(s, 3H);

102 o '"H NMR (400 MHz, DMSO- | ESI-MS m/z

de): 8 7.9 (d, J= 8.4 Hz, 1H), | =477

N O‘ oM 76 (m, 3H), 7.32-72 (m, | (M+H);
\Q o O 5H), 7.0 (bs, 1H), 3.2-2.9 (m, | HPLC
NJ\N 3H), 2.4 (m, 2H), 2.2 (m, 3H), | purity: 92%.
oA 1.8 (m, 1H), 1.2 (s, 3H).
'H NMR (300 MHz, DMSO- | ESI-MS m/z

(0]
CFs CoH | do): 8 12.2 (s, 1H), 9.2 (bs, | =515
O‘ 2H), 8.03 (s, 1H), 7.9 (d, J = | (M+H) ;
@ j\ O 8.4 Hz, 1H), 7.64-7.48 (m, | HPLC
NN F 6H), 7.38-7.24 (m, 2H), 3.2- | Purity: 97%

2.9 (m, 2H), 2.8 (d, J = 15.9
Hz, 1H), 2.4 (m, 2H), 1.9 (m,
1H), 1.2 (s, 3H).

104 'H NMR (300 MHz, DMSO- | ESI-MS m/z
de): & 12.2 (bs, 1H), 9.2 (bs, | =481

401 S Cl

(m 1H),
MHz, DVB

purity: |99% | sSecceH
1H) '8
1.

o

103

9 2H), 7.95 (d, J = 7.8 Hz, 1H), | (M+H) ;
cl O‘ COMH | 7.7 (s, 1H), 7.6 (d, J = 14 Hz, | HPLC
o 1H), 7.54-7.44 (m, 3H), 7.35- | Purity: 99%
Py O 7.25 (m, 3H), 7.0 (m, 1H),
N“ N F 3.2-2.9 (m, 2H), 2.85 (d, J =

15.3 Hz, 1H), 2.4 (d, J=16.2
Hz, 2H), 1.8 (m, 1H), 1.2 (s,

-85 -



CCRH d16H):),
7.9 (d, J= 8.
WOHp12/15207( t
2.3 (m 2H),

purity:
1H),

200

69. 012(. bils, (b1lHs
1H),

1 Hz,

M=z

')

2.

EO‘—'

1H),

d6)

1H8 )2,
7.7-7.4 HPLC NN (m ero
6.9 Hz,

1H),
1.8-
T~

(9m 6 1(Hbs ); 4
(

t
90% 9 ¢
0.

, J
I@E{)l,z/028580 (m

=046HL )

el

= 7.5 Hz,

(m 3

'I— faYErd

142

1H NMR (
Hz, 1H),

LA A/

7 Q

\AEL~%)

(d

BMSO

1 —_

(m
PLC
I—|7

[ il

Q704

_(D

UUI .

J

= qo

air/
9
t

) o

Q
15

.3
3
2H)
8-

\| R
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r.lu
75 (d

da T

9
oS

/-
Y -

105~

U

CFs

S|

\>4

L

N
H

N
H

i

uo 7

Cl

®

COH

(
310
T NMR (300 MHZ DMSO!
de): & 12.0 (s, 1H), 9.4 (s,
1H), 8.04 (s, 1H), 7.94 (d, J =
8 Hz, 1H), 7.88 (bs, 1H), 7.62
(m, 1H), 7.5 (t, J = 7.6 Hz,
1H), 7.4-7.3 (m, 6H), 3.2-2.8
(m, 3H), 2.4 (m, 2H), 1.8 (m,
1H), 1.2 (s, 3H).

U

purity: 94%.

106

CO,H

'H NMR (300 MHz, DMSO-
de): 8 7.95 (d, J = 8.4 Hz,
2H), 7.7 (s, 1H), 7.4-7.3 (m,
6H), 7.2 (m, 1H), 7.0 (m, 1H),
3.2-2.8 (m, 3H), 2.3 (m, 2H),
1.8 (m, 1H), 1.2 (s, 3H).

HPLC
purity: 95%.

107

CO,H

'H NMR (300 MHz, DMSO-
de): 0 12.2 (s, 1H), 9.15 (bs,
1H), 8.9 (bs, 1H), 8.1 (s, 1H),
8.0 (d, J = 7.5 Hz, 1H), 7.8
(m, 1H), 7.65-7.45 (m, 6H),
7.3 (t, J = 6.9 Hz, 2H), 3.2-
2.8 (m, 3H), 2.4 (m, 2H), 2.0
(m, 1H), 1.2 (s, 3H).

ESI-MS m/z
=453
(M+H)";
HPLC
purity: 92%.

108

/

CO,H

'H NMR (400 MHz, DMSO-
de): 0,9.56 (s, 1H), 9.48 (s,
1H), 8.75 (s, 1H ), 8.15-7.95
(m, 5H), 7.72 (s, 1H), 7.32
(m, 2H), 7.05 (s, 1H), 3.2-
2.95 (m, 2H), 2.84 (m, 1H),
2.5-2.3 (m, 2H), 1.9 (m, 1H),
1.17 (s, 3H).

ESI-MS m/z
=464
(M+H)";
HPLC
purity:
96.3%.

109

CO,H

'H NMR (400 MHz, DMSO-
de): 8 9.48-9.45 (2bs, 2H),
8.76 (s, 1H), 8.2-7.95 (m,
6H), 7.63 (d, J= 8.4 Hz, 1H),
7.54 (t, J = 7.6 Hz, 1H), 7.34
(d, J = 7.2 Hz, 1H), 3.2-2.95
(m, 2H), 2.84 (d, J = 16 Hz,
1H), 2.5-2.3 (m, 2H), 1.92
(m, 1H), 1.18 (s, 3H).

ESI-MS m/z
=498
(M+H)
HPLC
purity:
93.9%.

110

CO,H

'H NMR (400 MHz, DMSO-
ds): 8. 9.6 (s, 1H), 9.22 (s,
1H), 8.79 (s, 1H), 8.2-7.95
(m, 5H), 7.48 (d, J = 8.0 Hz,
2H), 7.3 (t, J = 8.4 Hz, 2H),
7.0 (t, J = 7.2 Hz, 1H), 3.18-
2.95 (m, 2H), 2.83 (d, J =
16.4 Hz, 1H), 2.5-2.3 (m,
2H), 1.9 (m, 1H), 1.18 (s,

3H).

ESI-MS m/z
=430
(M+H)
HPLC
purity:
97.4%.
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cO2H = 9.9 Hz, 1H), 6.7 (d, J = 6.9 Hz, 1H), 3.6-3.41H), 3.2- (m  NAN Si
2.8 (m 3H), 2.57 (d, J = 16.2 Hz, 1H), 2.4 (m 2H), 2.0 (m
1H), 1. 8- Wb 20my16dHdy, 1. 4- 1. 2 (m 7H), 0.85 (t, J = 6. ®CHAIS2012/034p0 143
1H NMR (300 Mz, DVSO- ESI-MB mz o d6): 612.0 (bs,1H), 9.6 (bs, = 528
1H), 8. 9(fbssAH-8-25(m—{(MrH+5—€eF3—OP-c02H I H) (5 L.. m
1H . (m|ef . 7. 36(m HPLC puritf: _el 07] ZoNMIE AN EIH)DM§ 2, S%“frﬁl/z H, 2.8
(d, J 95% CFs CO,H | do): 0,122 (bs, 1H), 10.06 (s, | =497 (M-H)
N 1H), 991 (s, 1H), 9.19 (s, | ; HPLC
1 i: 1H), 9.02 (s, 1H), 8.1-7.95 | purity:
N (m, 4H), 7.68 (d, J = 8.4 Hz, | 95.7%.
1H), 7.57 (t, J = 8.4 Hz, 1H),
7.4 (d, J = 7.2Hz, 1H), 3.2-
2.95 (m, 2H), 2.85 (d, J =
16.0 Hz, 1H), 2.5-2.35 (m,
2H), 1.9 (m, 1H), 1.18 (s,
3H).
112 0 'H NMR (300 MHz, DMSO- | ESI-MS m/z
cl CoH | do): 8 12.2 (bs, 1H),10.24 (bs, | =465
N 1H), 9.98 (bs, 1H), 9.22 (s, | (M+H)
j\ )N|\/N 1H), 9.01 (s, 1H ), 8.1-7.95 | HPLC
N7 NN (m, 3H), 7.76 (s, 1H), 7.35 | purity:
H H (m, 2H), 7.09 (m, 1H), 3.15- | 97.5%.
2.95 (m, 2H), 2.84 (d, J =
15.9 Hz, 1H), 2.5-2.35 (m,
2H), 1.9 (m, 1H), 1.18 (s,
3H).
113 0 'H NMR (300 MHz, DMSO- | ESI-LCMS
CO,H | de): 0 12.1 (bs, 1H), 9.4 (bs, | m/z: 431
0 Ns 1H), 9.2 (bs, 1H), 9.0 (s, 2H), | (purity 91.3
@\ 1 LN 8.3 (m. 2H), 8.0 (d, J = 8.4 | %); HPLC
NN Hz, 1H), 7.5 (d, J = 7.8 Hz, | purity 98 %.
2H), 7.3 (1, J = 7.8 Hz, 2H),
7.0 (t, J = 7.2 Hz, 1H), 3.3
(m, 2H), 2.8 (d, J = 16.8 Hz,
1H), 2.4 (m, 2H), 1.8 (m, 1H),
1.2 (s, 3H).
114 o 'H NMR (300 MHz, DMSO- | ESI-LCMS
CFs coH | de): 8 12.1 (bs, 1H), 10.0 (bs, | m/z: 498
o Ny 2H), 9.0 (s, 2H), 8.4 (m, 2H), | (purity
1 LN 8.0 (m, 2H), 7.7 (d, J = 7.5 | 98%). HPLC
NN Hz, 1H), 7.5 (t, J = 7.8 Hz, | purity 98%.
1H), 7.3 (d, J = 6.9 Hz, 1H),
3.1 (m, 3H), 2.8 (m, 1H), 2.4
(m, 1H), 1.9 (d, J = 12.6 Hz,
1H), 1.2 (s, 3H).
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15.9Hz, 1H), 2.3 (m 2H), 2.0 (m 1H), 1.8-1.5 (m 2H), 0.85 (t, J
7.2 Hz, 3H). 144 1H NWR (400 MHz, DVBO- ESI-MS niz

d6) : 612. OWb2LHK2274(s, = 494 o c, CO2H 1H), 8.85(s, 1HPCBR3(10386R)) , 7. 92
(d, J =88 H, 1H, 7.8 -7.55 (m 5H), 7.35-7.2 (m (MtH)+;, HPLC purity:
90% 40Sl 2H), 7.1 (t, J=8 Hz, 1H), 3.2- 229 (m 2H), 2.8 (d, J = 16.2

Hz, 1H), 2.4 (m 2H), 2.0 (m 1H), 1.8-1.5 (m 2H), 0.85 (t, J =7.6
Hz, 3H). 145

Example-115

0 0 0
—_— B ———
(e ® ()
ON ON 115A HoN 115B
o) o)
c CFs O‘ COEt 4 CFs O‘ CO.H
—_— —
e e L0
NN 115C NN 115
H H H H

5

Reagents and conditions: a) Etl, KOH, Acetone, RT, 12 h; b)Fe-NH,Cl, EtOH-H,0, 85 °C, 2h;

¢) 3-CF;PhNCO, Et;N, THF, RT, 12h; d) LiOH, THF-H,0, RT, 12h.

Procedure:
10

2-(2-Ethyl-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenvhureido)phenvl)-1,2,3.4-
tetrahvdronaphthalen-2-ylacetic acid:
Ethyl 2-(2-ethvl-6-(4-nitrophenyl)-1-0x0-1,2,3.4-tetrahydronaphthalen-2-vl) acetate (115A):

15

0

L
O 115A
ON

Potassium hydroxide (0.57 g, 10.17 mmol) was added to a solution of product of Example 47E
(1.2 g, 3.39 mmol) in acetone (20 mL) followed by ethyl iodide (2.57 g, 16.5 mmol), and the
reaction mixture was stirred at room temperature for 12 h. Acetone was removed under reduced
20  pressure, diluted with water and extracted with ethyl acetate. The combined organic layers were
dried over sodium sulphate, filtered and concentrated under reduced pressure. The crude product
was purified by flash chromatography using 15% ethyl acetate in pet ether to afford title
compound (0.43 g, 33%) as solid. "H NMR (400 MHz, CDCls): § 8.4 (d, J = 9.0 Hz, 2H), 8.2 (d, J
=8.4 Hz, 1H), 7.8 (d, J=8.4 Hz, 2H), 7.6 (d, J = 7.6 Hz, 1H), 7.5 (s, 1H), 4.1 (m, 2H), 3.2-2.9 (m,
25  3H),2.5(m,2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.2 (t, J=7.2 Hz, 3H), 0.9 (t, J= 7.6 Hz, 3H).

Ethyvl 2-(6-(4-aminophenvl)-2-ethvl-1-0x0-1,2,3.4-tetrahvdronaphthalen-2-yl) acetate

(115B):

H,N 115B

Iron powder (0.189 g, 3.37 mmol) was added to a solution of product of Example 115A (0.43 g,
1.12 mmol) in 22 mL of ethanol-water mixture (2:1) followed by NH,CI (0.030 g, 0.55 mmol), and
the mixture was refluxed for 2 h. The solvent was removed under reduced pressure, and residue

30
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0O 1H NWR (300 MHz, DWVSO- HPLC 05 co2H d1)1:),67.1807.80(,b js, 1H8)O,
H10z. 42(Hbs); purity: 40SlI 7.56-7.40 (m 5H), 7.29-7.13 (m 2H), 6.74 (m

1H), 3.2-wono1216frzy 3H), 2.6 (d, J = 16.2 Hz, 1HPCTAIS2012/08852¢H) ,

1715(m2H) 09(t J=69HZ 3H) 146CI 000C02H1HN|\/R

(1?|:|;)0 Q/HZQQN dpart jlonedg 2t rcré d wa?er ar& orgamg l(clted wag dneg ozreHrZI_E

2H) 7.3 et um Jsu.].phéte re(’i f—% n gv@ t anegta&eG t(ﬂ. gp{f t1t!|_e|_|)
), H! 0%

4 (m ?pﬁnpo ddogﬁf §4_Hz 14), (4.8 g_éwglepLC

MR ¢
4P ey (W) %)Zé%“
um 752](5311&%18%%@(%;8 %622’577éf{ld3 )30-2 (/7 @zHZ ,7727622?31 3H),
758(d J =384 7. 6tsl,1,3229(1m2H) 2.8

Hz.,
(d, J = 16 HAEMAC: 45" (m 2H),
©\ 115C

0.8(t,J:78Hz 3H) 0 OSco2H 0

3-(Trifluoromethyl) phenyl 1socyanate (0.084 mL, 0.56 mmol) was added to a solution of product
of Example 115B (0.2 g, 0.56 mmol) and triethylamine (0.234 mL, 1.70 mmol) in THF (4 mL).
The mixture was stirred at room temperature for 12 h. The solvent was removed under reduced
pressure, and product was purified by flash chromatography using 25-30% ethyl acetate in pet

15  ether to afford title compound (0.25 g, 81%) as solid. '"H NMR (400 MHz, CDCl;): § 8.1 (d, 8.4
Hz, 1H), 7.7 (m, 1H), 7.6 (m, 1H), 7.5-7.3 (m, 9H), 7.1 (s, 1H), 4.1 (q, J= 6.9 Hz, 2H), 3.2-2.8 (m,
3H), 2.5 (m, 2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.4-1.2 (m, 5H), 0.9 (t, /= 7.2 Hz, 3H).

10

2-(2-Ethyl-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenvhureido)phenvl)-1,2,3.4-
20 tetrahvdronaphthalen-2-vl)acetic acid (115):

0
CF; O‘ CO,H
.2 O
N~ N 115
H H

Lithium hydroxide (0.054 g, 1.38 mmol) was added to a solution of product of Example 115C
(0.25 g, 0.46 mmol) in 3 mL of ethanol-water (2:1) mixture. The mixture was stirred at room

25  temperature for 12 h. After the solvent was removed in vacuo, the residue was dissolved in water
and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HCI1 until pH 2 was attained. The resulting solids were collected by filtration, triturated
with n-pentane and diethyl ether and dried under vacuum to afford title compound (0.15 g, 63%) as
white solid. "H NMR (400 MHz, DMSO-d): § 12.1 (bs, 1H), 9.3 (bs, 1H), 9.1 (bs, 1H), 8.1 (s,

30 1H), 7.9 (d, J = 8.4 Hz, 1H), 7.7 -7.5 (m, 8H), 7.3 (d, J = 6.9 Hz, 1H), 3.2-2.8 (m, 3H), 2.4 (m,
2H), 2.0 (m, 1H), 1.8-1.6 (m, 2H), 0.9 (t, J = 7.8 Hz, 3H); ESI-MS m/z: 511 (M+H)" ; HPLC
purity: 95%.
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1H NWR (300 MHz, DVSO- d6): 6 12.0 (bs, 1H), 9.4 (bs, 1H), 8.8 (bs, 1H),
8.3 (t, J =84H, 1H, 8.0 (s, 1H, 7.9 (3dH )J;.594H(zm

, 1H1H) , ) WoézeenetdS j(m 8.4 Hz, 1H ), 6.8 (d, J = 8. 4PHr/US2M{R/03528 (s,
3H), 3.2-2.9 (m 2H), 2.8 (d, J = 16 Hz, 1H), 2.35 (m 2H), 2.25 (s, 3H),
2.0 (m 1H), 1.7-1.5 (m 2H), 0.8 (t, J = 7.8 Hz, 3H). HPLC purity: 92%
149 CF3 el N HO* 1N CO2 H 1H NWR (,.300 16DIVISO di ;)i :) , 68 9.502 0 7
(9b0S , (nllH )6H, 8):7767(0s, 7.50 H 7.36-7.33 ( 1H), 3.16-2.76
(m 3H), 2.50- 2.0 (m 2H), 2.0-1.9§ (m 1H),b1.68- : m 2H). 0.84 (m
3H). ESI-M5 G4REY) —HPLC Uty 99.88%—150 COHSO—+N co2 H
1H NMR (3QRo 0- ), 89. 1654 ,  bs,1H) 4 :) , 6 89.78 8

0s1H (m 2H), 8. 0-7%S 95( m 3H), 772(3116&H) 7.3 (t, J= 8B Hz, 2H),
7.06-7.03 (m 1H), 3.2- 295(m 2H) , 28(d Q(GH);}LSQHZ 1H), 2.5-2.3 (m

2H), 2.02-1.98 (m 1H), 1.70-1.52 (m 2H) :78Hz 3H). ESI-M
mz =478 ) +. 04HP C purldty 95. 669% 151 N H N O*
CO.Et — wooﬁ O‘ CO,Et
HO
116C 116D 116E

o}
COEt g4
® s C
116F NJ\N 116G

0O

(L oo

F.C

RSP
N)J\N 116

H H
Reagents and conditions: a) Etl, NaH, DMF, RT, 5h; b) Aq. HBr, 100 °C, 3h; ¢) MeSOsH, EtOH,
5 RT, 161’1, d) szo, CH2C12, Eth, RT, 21’1, e) Pd(PPh3)4, CSQCOg, Dioxane—HZO, 80 OC, 41’1, f) Fe-
NH4Cl, EtOH-H,0, 85 °C, 4h; g) 4-CF;PhNCO, Et;N, THF, RT, 12h; h) LiOH, THF-H,O, RT,

HoN

12h.

Procedure:
10

2-(2-Ethyl-1-0x0-6-(4-(3-(4-(trifluoromethvDphenylureido)phenyl)-1,2.3.4-
tetrahvdronaphthalen-2-yDacetic acid:
Ethvl 2-(2-ethyl-6-methoxy-1-0x0-1,2.3.4-tetrahvdronaphthalen-2-vl) acetate (116A):
15
O
CO,Et
MeO 116A

To an ice-cold solution of product of Example 79C (7 g, 26.8 mmol) in DMF (80 mL) was added
NaH (1.93 g, 80.4 mmol) in portion wise, and the reaction mixture was stirred for 10 min. Ethyl
iodide (20.91 g, 134.03 mmol) was then added, and the mixture was stirred for 5 h at room

20  temperature. The reaction mixture was poured in to ice water and aqueous layer was extracted with
ethyl acetate. The combined organic layers were dried over sodium sulphate, filtered and removed
under vacuum to give title compound (7.8 g) as solid.
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co2H 1H NWR (300 MHz, DWVSO- d6): :2(b s,1), ) ,
29 79s, (m 5H), 7.4 (d, J = 7.8 Hz, 2H), 7.3 (t, J =8.4 Hz, 2H), 7.0 (m
1H), 3.2-w02B1x(wp122H), 2.8 (d, J = 16.8 Hz, 1H), 2.5- 2P8T(Usp012/638520
2.02-1.98 (m 1H), 1.70-1.52 (m 2H), 0.84 (t, J = 7.2 Hz, 3H). 6(Mi4H4

68.97.3s1 H 78 81. (b

ESI-MB Mz = ) +. HPLC purity: 91.6 % 152 40 NH | SOco2H N 1H NMR
(300 Mz, 0 : . ), (m
5|_i)1 7' 1 (Sy [} T [} - [} . 'e fa 1a -'2 eytlc - . * sz 1|_i)1
2.5-2.3 (m 2H), 2.24 (s,6H), 2.02-1.98 (m 1H,1.70-1.52 (m 2H), 0.84 (t,
J =7.8 Hz, 3H). HPLC purity: 94.4 1

53701 N H N 10. co2H 1H NMR (300

by 4504055, 11),( ,),8 (m 6H), 6.9
(d, J =8.1 Hz, 1H), 6.78 (dd, J2 , .1). =1.5 Hz, 1H), 3.85 (s,
3H),3.2- 2.95 (m 2H), 2.8 (d, HE X , 1H), 2.5-2.3 (m 2H), 2.24

(s,3H),2.02-1.98(m 1H), 1.70-1.52 (rn.1 , 0.84 gt, J= 7.2 Hz, 3H). HPLC
pou8r P6t YKIUwgus 1 480 pL) was added to product of Example 116A (7.8 g, 26.9 mmol), and the

reaction mixture was refluxed for 3 h. The reaction mixture was then brought to room temperature
and extracted with ethyl acetate. The organic layers were dried over sodium sulphate, filtered and
removed under reduced pressure to give crude product which was purified by flash
chromatography using 30% ethyl acetate in pet ether to afford title compound (3.5 g, 53%) as

10 solid. "H NMR (400 MHz, DMSO-dg): § 12.0 (s, 1H), 10.3 (s, 1H), 7.8 (d, J = 8.4 Hz, 1H), 6.7 (d,
J=17.4 Hz, 1H), 6.6 (s, 1H), 3.0 (m, 1H), 2.7 (m, 2H), 2.4 (m, 2H), 1.9 (m, 1H), 1.7-1.5 (m, 2H),
0.9 (t,/=7.6 Hz, 3H).

Ethyl 2-(2-ethvl-6-hydroxy-1-0x0-1.2.3.4-tetrahydronaphthalen-2-y)acetate (116C):

15
o)

CO,Et

HO
116C

Methane sulphonic acid (6 mL) was added to a solution of product of Example 116B (3.5 g, 14.17
mmol) in ethanol (50 mL), and the reaction mixture was stirred at room temperature for 16 h.
Ethanol was removed from reaction mixture under reduced pressure, and residue was diluted with
20  ecthyl acetate and washed with brine solution. The organic layer was dried over sodium sulphate,
filtered and removed under under reduced pressure to give crude product which was purified by
flash chromatography using 20% cthyl acetate in pet ether to afford title compound (3.2 g, 82%) as
solid. "H NMR (300 MHz, CDCls): § 10.2 (s, 1H), 8.0 (d, J = 8.4 Hz, 1H), 6.7 (d, J= 7.4 Hz, 1H),
6.6 (s, 1H), 4.0 (m, 2H), 3.2-2.7 (m, 3H), 2.5-2.3 (m, 2H), 2.2-1.9 (m, 1H), 1.8-1.6 (m, 2H), 1.2 (1,

25 J=7.2Hz 3H), 0.8 (t,J=7.6 Hz, 3H).

Ethyl 2-(2-ethyl-1-0x0-6-(trifluoromethyvlsulfonyloxv)-1,2.3.4-tetrahvdronaphthalen-2-vl)
acetate (116D):

0

CO,Et

TfO
30 116D
Triflic anhydride (3.28 g, 11.6 mmol) was added to an ice cold solution of product of Example
116C (3.2 g, 11.6 mmol) and pyridine (1.01 g, 12.7 mmol) in dichloromethane (40 mL). The
reaction mixture was stirred at room temperature for 2 h. The reaction mixture was diluted with
dichloromethane and extracted with saturated aqueous solution of NaCl. The organic layer was
35  dried over sodium sulphate, filtered and removed under reduced pressure. The product was
purified by flash chromatography using 5% ethyl acetate in pet ether to give title compound (3 g,
63%) as syrup. 'H NMR (300 MHz, CDCls): § 8.2 (d, J = 8.4 Hz, 1H), 7.3-7.2 (m, 2H), 4.2 (m,
2H), 3.2-2.8 (m, 3H), 2.5 (m, 2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.2 (t, J=7.2 Hz, 3H), 1.0 (t, J =
7.6 Hz, 3H).
40
Ethyl 2-(2-ethvl-6-(4-nitrophenyl)-1-0x0-1,2.3.4-tetrahvdronaphthalen-2-vl) acetate (116E):
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HNI 0 OSc 02H 1H NVR (400 MHz, DMBO- d1 6H):):39.29.18 3(s (blsH )1
H.,09(.s8,1 1(Hbs); 8.04-7.96 (m 3H), 7.52 (d, J= 8.0 Hz, 2H), 7.33 (t, J
= 8.0 Hz,woOHp127l6BI120t, J = 7.6 Hz, 1H),3.2-2.95 (m 2H), PRTAISCa2/038520 16. O

, 1H), 2.5-2.3 (m 2H), 2.02-1.98 (m 1H), 1.70- 1.52 (m 2H), 0.84 (t, J
= 7.8 Hz, 3H). ESI-MS nfz =0444H5 ) ; HPLC purity: 90 % 155 cF3 el NH |
0 1SO CO2H 1H NVR (300 MHz, DMSO- d6): 2. ¥(s,1H), 9.95 (bs,
1H), 9. 87(bs, 1H), 9. 17(s, 1H), 9.03 (s, B Oee® (M 4H), 7.67 (d, J =
8.4 Hz, 1H), 7.58 (t, J = 8.4 Hz, , ., J = 7.8 Hz, 1H),3.2-2.95 (m
2H), 2.8 (d, J = 16.2 Hz, 1H),?2 2.02- 1.98(m1H), 1.70-1.52(m
2H), 0.84 (t, J = 7.8 Hz, 3@' 513 (M+tH) +; HPLC purity:
91.59% 156 cl 2N

Pd(PPhs), (0.02 g, 0.017 mmol) was added to a solution of product of Example 116D (0.6 g, 1.47

mmol) in 14 mL of 1,4 dioxane-H,O (2:1) mixture under argon atmosphere, followed by cesium

carbonate (1.44 g, 4.41 mmol) and 4-nitrophenyl boronic acid (0.246 g, 1.47 mmol). The reaction

5  mixture was degassed for 5 min and refluxed for 4 h. Solvent was then removed under reduced

pressure and the residue was partitioned between ethyl acetate and water. The separated organic

layer was dried over sodium sulphate, filtered and removed under reduced pressure. The product

was purified by flash chromatography using 15% ethyl acetate in pet ether to afford title

compound (0.5 g, 89%) as solid. "H NMR (400 MHz, CDCls): & 8.4 (d, J= 9.0 Hz, 2H), 8.2 (d, J =

10 8.4 Hz 1H), 7.8 (d, J= 8.4 Hz, 2H), 7.6 (d, J = 7.6 Hz, 1H), 7.5 (s, 1H), 4.1 (m, 2H), 3.2-2.9 (m,
3H), 2.5 (m, 2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.2 (t,J= 7.2 Hz, 3H), 0.9 (t, J= 7.6 Hz, 3H).

Ethvl 2-(6-(4-aminophenvl)-2-ethvl-1-0x0-1,2.3.4-tetrahvdronaphthalen-2-vl) acetate

(116F):

15

H,N 116F

Iron powder (0.24 g, 4.3 mmol) was added to a solution of product of Example 116E (0.55 g, 1.44
mmol) in 30 mL of ethanol-water mixture (2:1) followed by NH,4CI (0.039 g, 0.72 mmol). The
reaction mixture was stirred and refluxed for 4 h. The solvent was removed under reduced
20  pressure, and residue was partitioned between ethyl acetate and water. The separated organic layer
was dried over sodium sulphate, filtered and the filtrate was concentrated under reduced pressure,
triturated with n-pentane to afford title compound (0.3 g, 60%). '"H NMR (400 MHz, CDCls): & 8.1
(d, J = 8.4 Hz, 1H), 7.8 (d, J = 8.4 Hz, 2H), 7.6-7.3 (m, 4H), 4.1 (m, 2H), 3.8 (bs, 2H), 3.1 (m,
1H), 3.0-2.8 (m, 2H), 2.6-2.4 (m, 2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.3 (t, /= 7.6 Hz, 3H), 0.9 (4,
25 J=7.2Hz 3H).

Ethyl 2-(2-ethyl-1-0x0-6-(4-(3-(4-(trifluoromethv)phenvlureido)phenyl)-1,2.3.4-
tetrahvdronaphthalen-2-yvl)acetate (116G):

o)

(L) oo
F2:C
s C

NJ\N 116G

30 H H
4-(Trifluoromethyl) phenyl isocyanate (0.106 g, 0.57 mmol) was added to a solution of product of
Example 116F (0.2 g, 0.56 mmol) and triethylamine (0.17 g, 1.68 mmol) in THF (5 mL). The
mixture was stirred at room temperature for 12 h. The solvent was removed under reduced
pressure, and product was purified by flash chromatography using 25% ethyl acetate in pet ether to

35  afford title compound (0.18 g, 58%) as solid. "H NMR (300 MHz, CDCl,): & 8.0 (d, 8.4 Hz, 1H),
7.7 (bs, 1H), 7.52-7.42 (m, 5H), 7.38-7.32 (m, 2H), 7.28-7.20 (m, 4H), 4.1 (q, J = 7.2 Hz, 2H),
3.14-2.8 (m, 3H), 2.55-2.4 (m, 2H), 2.05 (m, 1H), 1.8-1.64 (m, 2H), 1.2 (t,J = 7.2 Hz, 3H), 0.94 (t,
J=1.5 Hz, 3H).
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0 co2H 1H NWR (300 MHz, DWMSO- ESI-M5 mlz =md+7H9

(sH, 1H9) 1,6 9.s8 1(Hbs,

3H),
91. 12%

), (1), (), (
2.8 (d, J

) el

7. 7ewQrep121te1277. 36- 7. 28 HPLC purity:
2.95 (m 2H),

= 16.8

N O di16H):69.7126.1s
9.01(s, 1H), 8. 04- 7. 89(m
(m  2H) PCTABEOBY520 3. 2-

2-(2-Ethyl-1-0x0-6-(4-(3-phenvylureido) phenvl)-1,2,3.4-tetrahydronaphthalen-2-vl)acetic acid

F3C\©\ 0 O
NJJ\N

H H

(116):

o)

PO

116

Lithium hydroxide (0.128 g, 2.28 mmol) was added to a solution of product of Example 116G
(0.18 g, 0.76 mmol) in 6 mL of ethanol-water (2:1) mixture. The mixture was stirred at room
temperature for 12 h. After the solvent was removed in vacuo, the residue was dissolved in water
and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous

10

solution of HCI1 until pH 2 was attained. The resulting solids were collected by filtration, triturated

with n-pentane and dried under vacuum to afford title compound (0.1 g, 59%) as white solid. 'H
NMR (300 MHz, DMSO-dg): § 12.0 (bs, 1H), 9.4 (bs, 1H), 9.2 (bs, 1H), 7.9 (d, J = 8.4 Hz, 1H),
7.8-7.5 (m, 10H), 3.2-2.9 (m, 2H), 2.85-2.7 (d, J = 15.9 Hz, 1H), 2.4 (m, 2H), 2.0 (m, 1H), 1,8-

1.45 (m, 2H), 0.95 (m, 3H); ESI-MS m/z: 511 (M+H)"; HPLC purity: 94%.

15

Examples 117 - 128 were prepared by the procedures analogous to those described in Example 116

using appropriate starting materials.

Ex

Structure

Analytical Data

(M+H)"

117

0]

e

CO,H

"H NMR (300 MHz, DMSO-d):
§ 12.0 (bs, 1H), 9.7 (bs, 1H), 8.35
(bs, 1H), 7.9 (d, J = 8.4 Hz, 2H),
7.7-7.5 (m, 8H), 7.3 (t, J = 6.3
Hz, 1H), 3.3-2.9 (m, 2H), 2.8 (d,
J=16.8 Hz, 1H), 2.3 (m, 2H), 2.0
(m, 1H), 1.8-1.5 (m, 2H), 0.9 (m ,
3H).

HPLC
Purity:
92%

118

CO,H

, A

>
W

"H NMR (300 MHz, DMSO-d):
§ 12.2 (bs, 1H), 9.2-8.8 (m, 2H),
7.8 (d, J = 8.4 Hz, 1H), 7.7-7.55
(m, 6H), 7.45 (d, J = 8.4 Hz, 2H),
7.3 (t,J = 7.5 Hz, 2H), 6.95 (t, J
= 7.5 Hz, 1H), 3.2-2.6 (m, 3H),
2.4 (m, 2H), 2.0 (m, 1H), 1.8-1.5
(m, 2H), 0.85 (t,.J = 7.8 Hz, 3H).

HPLC
purity:
91%

119

CO,H

@ (L

"H NMR (300 MHz, DMSO-d):
§ 12.1 (s, 1H), 9.0 (bs, 1H), 7.95
(d, J= 8.4 Hz, 1H), 7.73-7.56 (m,
6H), 7.3 (m, 3H), 7.02 (m, 1H),
3.2-2.7 (m, 3H), 2.4 (m, 2H), 2.0
(m, 1H), 1.75-1.45 (m, 2H), 0.9
(t,J=17.5 Hz, 3H).

HPLC
purity:
92%

120

OMe CO,H

"H NMR (300 MHz, DMSO-d):
§ 12.0 (bs, 1H), 9.6-9.0 (bs, 2H),
7.96 (d, J = 8.4 Hz, 1H), 7.66-
7.48 (m, 6H), 7.26 (s, 1H), 7.16
(t,J=8.4Hz, 1H), 7.0 (d, /= 8.4

ESI-MS
m/z =473
(M+H)";
HPLC
purity:
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Hz, 1H), 2. 5-2. 3(m 2H),

0.84 (t,
| ei
9.0 (s,

J =
1H),

6.9 Hz,

3H). 157

O N Iwbab12062#7d6) : 612. 05 (s, 1), 9.79 (bs,

2.02-1.98 (m 1H), 1.70-1.52

8.04-7.98 (m purity: 91.88/o0.

(m 2H),
1H NMR (300 MHz, DMBO- HPLC

1H), 9. 62( IpsTAINP012/036¢6,

Hz, 1H), 6.56 (m, 1H), 3.8 (s,
3H), 3.2-2.9 (m, 2H), 2.8 (d, J =
16.4 Hz, 1H), 2.4 (m, 1H), 2.3 (d,
J =16.2 Hz, 1H), 2.0 (m, 1H),
1.78-1.5 (m, 2H), 0.85 (t, J = 6.9
Hz, 3H).

90%.

121

"H NMR (300 MHz, DMSO-d):
8 12.0 (s, 1H), 8.8 (bs, 1H), 7.9
(d, J= 8.4 Hz, 1H), 7.65-7.52 (m,
4H), 7.45 (d, J = 8.4 Hz, 2H), 6.4
(bs, 1H), 3.5 (s, 1H), 3.2-2.8 (m,
2H), 2.6 (d, J = 16 Hz, 1H), 2.35
(d, J = 16 Hz, 1H), 2.0 (m, 1H),
1.9-1.5 (m, 8H), 1.4-1.0 (m, 5H),
0.85 (t,J = 7.6 Hz, 3H).

HPLC
Purity:
90%.

122

"H NMR (300 MHz, DMSO-d):
$ 12.0 (s, 1H), 9.0 (bs, 1H), 8.8
(bs, 1H), 7.9 (d, J = 8.4 Hz, 1H),
7.7-75 (m, 6H), 7.31 (s, 1H),
7.28-7.1 (m, 2H), 6.8 (d, J = 7.5
Hz, 1H), 3.2-2.9 (m, 2H), 2.8 (d,
J=15.9 Hz, 1H), 2.4 (m, 2H), 2.3
(s, 3H), 2.0 (m, 1H), 1.8-1.4 (m,
2H), 0.9 (t,J=6.9 Hz, 3H).

ESI-MS
m/z =457
(M+H)";
HPLC
Purity:
98%.

123

"H NMR (400 MHz, DMSO-d):
$ 12.0 (s, 1H), 8.8 (bs, 1H), 8.58
(bs, 1H), 7.9 (d, J = 7.8Hz, 1H),
7.7-7.66 (d, J = 8.4 Hz, 2H),
7.64-7.52 (m, 4H), 7.38 (d, J =
8.8 Hz, 2H), 6.86 (d, J = 8.8 Hz,
2H), 3.8 (s, 3H), 3.2-2.8 (m, 2H),
2.6 (d, J=15.9 Hz, 1H), 2.4 (m,
2H), 2.0 (m, 1H), 1.8-1.6 (m,
2H), 0.9 (m, 3H).

ESI-MS
m/z =473
(M+H) "
HPLC
purity:
99%.

124

"H NMR (300 MHz, DMSO-d):
§ 12.1 (s, 1H), 8.95 (2s, 2H), 7.9
(d, J=78Hz, 1H) , 7.7 (d, J =
8.4 Hz, 2H), 7.6 (m, 4H), 7.5 (d,
J =84 Hz, 2H), 7.3 (d, J = 8.4
Hz, 2H), 3.2-2.9 (m, 2H), 2.8 (d,
J=16.5Hz, 1H), 2.4 (m, 2H), 2.0
(m, 1H), 1.8-1.5 (m, 2H), 0.85 (t,
J=1.5Hz, 3H).

ESI-MS
m/z =477
(M+H)";
HPLC
purity:
98%.

125

"H NMR (400 MHz, DMSO-d):
8 12.0 (bs, 1H), 9.0-8.6 (bs, 2H),
7.92 (d, J = 8.0 Hz, 1H), 7.68 (d,
J = 8.4 Hz, 1H), 7.62-7.54 (m,
5H), 7.36 (d, J = 8.4 Hz, 2H), 7.1
(d, J = 8.4 Hz, 2H), 3.2-2.9 (m,
2H), 2.8 (d, J = 16.4 Hz, 1H), 2.4
(m, 2H), 2.25 (s, 3H), 2.0 (m,
1H), 1.8-1.5 (m, 2H), 0.85 (t, J =
7.2 Hz, 3H).

HPLC

purity:
98%
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NH 3H, 7.15 (s, 2H), 6.69 (s, 1H),

16.8 Hz, 1H),

2.5-2.3 (m 2H,

1H), 1. 70-wo3B1wep122H) , 0. 84 (m

3.2-2.95 (m 2H), 2.8 (d, J=

2.26(s, 6H), 2. 02-1.98(m

3H). 158 PCT/US2012/038520

126

0
F O‘ COH
@HiH

"H NMR (400 MHz, DMSO-dy):
8 12.0 (bs, 1H), 7.9 (d, J = 8.4
Hz, 1H), 7.7-7.4 (m, 7H), 7.3 (m,
1H), 7.15 (d, J = 8.4 Hz, 1H), 6.8
(t, J = 6.8 Hz, 1H), 3.2-2.8 (m,
3H), 2.4 (m, 2H), 1.9 (m, 1H),
1.8-1.4 (m, 2H), 0.9 (t, J = 7.6
Hz, 3H).

HPLC

purity:
91%.

127

b

"H NMR (400 MHz, DMSO-d):
8 12.0 (bs, 1H), 8.92 (bs, 1H),
8.62 (bs, 1H), 7.9 (d, J = 8.0 Hz,
1H), 7.7-7.5 (m, 6H), 7.1 (m,
2H), 6.6 (m, 1H), 3.2-2.8 (m,
2H), 2.6 (d, J = 16.4 Hz, 1H), 2.4
(m, 2H), 2.2 (s, 6H), 2.0 (m, 1H),
1.8-1.6 (m, 2H), 0.9 (t, J = 7.6
Hz, 3H).

ESI-MS
m/z =470
(M+H)";
HPLC
purity:
90%.

128

0
O‘ CO,H
@NiN
OMe H H

"H NMR (400 MHz, DMSO-d):
$ 10.6 (bs, 1H), 8.8 (bs, 1H), 7.9
(d, J=8.4 Hz, 1H), 7.8 (m, 2H),
7.6 -7.4 (m, 5H), 6.9 (d, J = 7.8
Hz, 1H), 6.8 (d, J = 7.5 Hz, 1H),
3.8 (s, 3H), 3.0-2.6 (m, 3H), 2.4
(m, 1H), 2.3 (s, 3H), 2.1 (m, 1H),
1.9 (m, 1H), 1.8-1.6 (m, 2H), 0.9

(m, 3H).

HPLC

purity:
90%.

o 0
O‘ CO,Et CF3 O‘
—— QLC
HN O 1158 HJ\H 115C
0
CF3 COzEt b
Q5,0
HJ\H 115C1

Example-129

—_—

CO,Et

E—

o)
CF, O‘ CO,H
AL
NJ\N 129
H H

Reagents and conditions: a) 3-CF;PhNCO, Et;N, THF, RT, 6h; b) LiOH, Dioxane-H,O, RT, 12h.

Procedures:

95 -



0 1H NWR (300 MHz, DWVsO- HPLC N SCco2H d16H):)

:391924. 0( 5bs(s, 1H17), 9. 100(. 2s92( Hbs; purity:. 40 | 8.04-7.98 (m 4H),
6.93 (d, We201Bekizy 1H), 6.82 (d, J = 7.8 Hz, 1HPLTAIS3®2(038528H) ,
3. 2- 2.95 (m 2H), 2.8 (d, J= 16.2

(S)-2-(2-Ethvl-1-0x0-6-(4-(3-(3-(trifluoromethvl)phenyhureido)phenyl-1,2,3.4-
tetrahvdronaphthalen-2-vl)acetic acid:

5 (S)-ethvl 2-(2-ethvl-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenvl)ureido)phenvl)-1.2.3.4-
tetrahydronaphthalen-2-vl)acetate (115C1):
0O

CF, O‘ CO,Et
fl 210
N

H H
3-(Trifluoromethyl) phenyl isocyanate (0.185 g, 0.98 mmol) was added to a solution of product of
Example 115B (0.29 g, 0.82 mmol) and triethylamine (0.25 g, 2.47 mmol) in THF (10 mL). The

10 mixture was stirred at room temperature for 6 h. The solvent was removed under reduced pressure,
and product was purified by flash chromatography using 20% ethyl acetate in pet ether to afford
Example 115C (0.34 g, 77%) as solid. 'H NMR (400 MHz, CDCl): ¢ 8.1 (d, 8.4 Hz, 1H), 7.7 (m,
1H), 7.6 (m, 1H), 7.5-7.3 (m, 9H), 7.1 (s, 1H), 4.1 (q, J = 6.9 Hz, 2H), 3.2-2.8 (m, 3H), 2.5 (m,
2H), 2.1 (m, 1H), 1.8-1.6 (m, 2H), 1.4-1.2 (m, 5H), 0.9 (t, /= 7.2 Hz, 3H).

115C1

15
Example 115C (0.5 g, which derived from 0.32g obtained above and another batch of 180 mg
using similar procedures as described for Example 115C) was racemic mixture with 1:1
enantiomeric ratio and was separated on chiral column to obtain single enantiomers of 115C1 (Rt
15.67 min) and 115C2 (Rt 20.16 min) using following conditions.

20  Column: CHIRAL PAK ODH (4.6x250 mm) 5u
Mobile phase: A: Hexane, B: Ethanol
A: B(Iso) 85:15; Flow rate : 0.8 mL/min

115C1: 0.17 g, 15.67 min RT, Optical rotation +22 (c1 CHCL)
25 115C2: 0.168 g, 20.16 min RT, Optical rotation -22 (c1 CHCl;)

Absolute configurations confirmed by VCD studies:

Absolute configuration of 115G1 is S and 115G2 is R.

(S)-2-(2-Ethvl-1-0x0-6-(4-(3-(3-(trifluoromethvl)phenyhureido)phenyl-1,2,3.4-
30 tetrahvdronaphthalen-2-vl)acetic acid (129):

o)

CF, O‘ CO,H
fl e
NN 129

H H
Lithium hydroxide (0.028 g, 0.67 mmol) was added to a solution of product of Example 115C1
(0.12 g, 0.22 mmol) in 4 mL of ethanol-water (3:1) mixture, and the reaction mixture was stirred at
35  room temperature for 16 h. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration, triturated with n-pentane and dried under vacuum to afford title compound
(0.08 g, 72%) as solid. "H NMR (300 MHz, DMSO-de): & 12.0 (s, 1H), 9.22 (bs, 1H), 9.09 (bs,
40  1H), 8.05 (s, 1H), 7.9 (d, J= 8.4 Hz, 1H), 7.6-7.4 (m, 8H), 7.3 (d, /= 6.9 Hz, 1H), 3.2-2.9 (m, 2H),
2.8 (d, J=16.8 Hz, 1H), 2.4 (m, 2H), 2.0 (m, 1H), 1.8-1.5 (m, 2H), 0.9 (t, J = 5.7 Hz, 3H); ESI-

MS m/z: 511 (M+H)".
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Hz, 1H), 2.5-2.3 (m 2H), 2.24 (s, 3H), 2.02-1.98(m 1H),
1.70-1.52 (m 2H), 0.84 (t, J= 7.5 Hz, 3H). 159 c3 CC2H 1H NMVR
(300 MHz,wONBO/1628Y: (bs , 1H),.10.29 ESI-MS nfz =513H . PCT/US201Qa85bD

' H12.035 (m)/ 82 (d J72 H (m) |/

Alternative synthesis of Example 129:

0] 0 0]
a b c
/Eﬁ\COZH e /Eﬁ\COZH E— /@iﬂj\cone EE——
HO HO HO

116B 120A 129B

COQMe e COQMe
CO,Me <.
129C 129D HoN 129E
CO,Me CO,H
@ @

115C1

Reagents and conditions: a) Cinchonidine, IPA-H,O, 80 °C — RT, 24h then 6N HCI, RT; b)

5  HSO4 MeOH, 70 °C, 12h; ¢) Tf,0, CH,Cl,, Et;N, RT, 1h; d) 4-Nitrophenyl boronic acid,
Pd(PPhs);, Cs,COs, Dioxane-H,O, 80 °C, 5h; e) Fe-NH,Cl, EtOH-H,0, 85 °C, 3h ; f) 3-
CF;PhNCO, EtN, THF, RT, 12h; g) LiOH, THF-H,0, RT, 12h.

Procedures:
10
(S)-2-(2-ethyl-6-hydroxy-1-oxo0-1,2,3,4-tetrahydronaphthalen-2-yl)acetic acid (129A):
o)
COzH
HO
129A

Cinchonidine (11.85 g, 40.3 mmol) was added to a solution of product of Example 116B (10 g,
40.3 mmol), in isopropyl alcohol (64 mL) and water (16 mL), and the mixture was heated to 80 °C

15 4 h. The resulting solution was stirred at room temperature for 16 h, and the salt was filtered and
washed with a mixture of isopropyl alcohol (10 mL) and water (10 mL). The salt was dissolved in
6N HCI (40 mL) and extracted with ethyl acetate (2x50 mL). The organic layers were washed
with water, brine solution, dried and concentrated to afford the title compound (1.3 g, 26%) as
white solid. "H NMR (400 MHz, DMSO-dq): & 12.0 (bs, 1H), 10.2 (s, 1H), 7.74 (d, J = 8.4 Hz,

20  1H), 6.70 (dd, J; = 2.0 Hz, J, = 8.4 Hz, 1H), 6.60 (d, J = 1.2 Hz, 1H), 3.0-2.88 (m, 1H), 2.77 (m,
1H), 2.7 (d, J = 16.8 Hz, 1H), 2.38 (m, 1H), 2.31 (d, J=16.4 Hz, 1H), 1-95-1.85 (m, 1H), 1.62 (m,
1H), 1.48 (m, 1H), 0.8 (t,/=7.2 Hz, 3H).

Examples 129B, 129C, 129D, 129E and 115C1 were synthesized from chiral 129A compound
25  using the similar procedures as described for Example-116.

Examples 130- 172 were prepared by the procedures analogous to those described in Example 116
and 129 using appropriate starting materials. The requisite boronic acids (and appropriately

30  functional-group-protected versions thereof) utilized herein were purchased if available
commercially, were synthesized as described in the literature or by routine modifications thereof
known by those skilled in the art, or were synthesized by alternative procedures known by those
skilled in the art.
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40 , 1H), 8.25 (m 1H),
2H), purity: 7.40 (d,
2H), 2.8 W0,202A61R79

2.02-1.98(m 1H), 1. 70- 1. 52

8.07-7.98 HPLC N H N (11, 4H),
J = 7.8 Hz, 1H), 3.2- 98.83%
Hz, 1H), 2. 5-2. 3(m 2H),

7.64-7.57 (m
2.95 (m
PCT/US2012/038520

Ex

Structure

Analytical Data

(M+H)"

130

"H NMR (300 MHz, DMSO-
ds): 0 12.0 (s, 1H), 9.22 (bs,
1H), 9.09 (bs, 1H), 8.05 (s,
1H), 7.9 (d, J = 8.4 Hz, 1H),
7.6-7.4 (m, 8H), 7.3 (d, J= 6.9
Hz, 1H), 3.2-2.9 (m, 2H), 2.8
(d, J = 16.8 Hz, 1H), 2.4 (m,
2H), 2.0 (m, 1H), 1.8-1.5 (m,
2H), 0.9 (t,J = 5.7 Hz, 3H).

HPLC
purity: 97%

131

Chiral: enantiomer-1

"H NMR (400 MHz, DMSO-
dg): 0 12.0 (s, 1H), 9.1 (bs,
2H), 7.84 (d, J = 8.0 Hz, 1H),
7.7-7.54 (m, 6H), 7.5 (d, J =
8.8 Hz, 2H), 7.34 (d, J = 8.8
Hz, 2H), 3.2-2.9 (m, 2H), 2.79
(d, J = 16.8 Hz, 1H), 2.45 (m,
1H), 2.41 (d, J =16.4 Hz, 1H),
2.0 (m, 1H), 1.7-1.5 (m, 2H),
0.8 (t,J=7.2 Hz, 3H).

HPLC
Purity: 99%

132

Chiral: enantiomer-2

"H NMR (400 MHz, DMSO-
de): 0 12.0 (s, 1H), 9.1 (bs,
2H), 7.84 (d, J = 8.0 Hz, 1H),
7.7-7.54 (m, 6H), 7.5 (d, J =
8.8 Hz, 2H), 7.34 (d, J = 8.8
Hz, 2H), 3.2-2.9 (m, 2H), 2.79
(d, J = 16.8 Hz, 1H), 2.45 (m,
1H), 2.41 (d, J = 16.4 Hz, 1H),
2.0 (m, 1H), 1.7-1.5 (m, 2H),
0.8 (t,J=7.2 Hz, 3H).

HPLC
purity: 97%

133

OMe

"H NMR (300 MHz, DMSO-
de): 8 8 12.1 (bs, 1H), 9.1 (bs,
1H), 8.9 (bs, 1H), 7.95 (d, J =
8.4 Hz, 1H), 7.85 (s, 1H),
7.45-7.3 (m, 4H), 7.2 (m, 2H),
6.95 (d, J = 9.0 Hz, 1H), 6.6
(m, 1H), 3.78 (s, 3H), 3.3-2.9
(m, 2H), 2.8 (d, J = 15.9 Hz,
1H), 2.4 (m, 2H), 2.0 (m, 1H),
1.7-1.5 (m, 2H), 0.8 (t, J= 6.9
Hz, 3H).

ESI-MS m/z
=507
(M+H)";
HPLC
purity: 96%
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(m 2H),

0.84 (t,

ESI-M5 Mz cl

J =17.8

Hz, 3H)

160

purity:

RNT/US2012/038520

134

"H NMR (300 MHz, DMSO-
de): & 12.1 (bs, 1H), 8.24 (s,
1H), 7.94 (d, J = 7.5 Hz, 1H),
7.64 (d, J = 9.3 Hz, 2H), 7.36-
7.25 (m, 4H), 6.66 (m, 1H),
6.49 (m, 1H), 3.29-2.73 (m,
4H), 2.22 (m, 1H), 1.84 (m,
1H), 1.7-1.45 (m, 2H), 0.9 (t, J
= 6.9 Hz, 3H).

HPLC

purity:
98.89%.

135

"H NMR (300 MHz, DMSO-
ds): 0 12.1 (bs, 1H), 8.02 (s,
1H), 7.98 (d, J = 8.4 Hz, 1H),
7.7 (m, 3H), 7.6 (m 3H), 7.4
(m, 2H), 7.1 (m, 1H), 3.2-2.96
(m, 2H), 2.85 (d, J = 15.9 Hz,
1H), 2.6 (m, 1H), 2.3 (d, J =
16.8 Hz, 1H), 1.9 (m, 1H),
1.7-1.45 (m, 2H), 0.9 (t, J =
7.5 Hz, 3H).

ESI-MS m/z
=545
(M+H)";
HPLC
purity:
97.6%.

136

"H NMR (300 MHz, DMSO-
de): & 12.1 (bs, 1H), 9.7 (bs,
1H), 8.8 (bs, 1H), 8.0-7.85 (m,
3H), 7.42-7.3 (m, 4H), 6.9 (m,
1H), 6.78 (m, 1H), 3.8 (s, 3H),
3.2-2.8 (m, 3H), 2.4 (m, 2H),
2.26 (s, 3H), 2.0 (m, 1H), 1.8-
1.5 (m, 2H), 0.9 (m, 3H).

ESI-MS m/z
=521
(M+H)";
HPLC
purity:
95.8%.

137

"H NMR (300 MHz, DMSO-
de): & 12.1 (bs, 1H), 9.0 (bs,
1), 8.7 (bs, 1H), 7.95 (d, J =
8.4 Hz, 1H), 7.86 (s, 1H),
7.45-7.3 (m, 3H), 7.0 (m, 3H),
6.65 (s, 1H), 3.2-2.9 (m, 2H),
2.8 (d, J=16.8 Hz, 1H), 2.4
(m, 2H), 2.26 (s, 6H), 2.0 (m,
1H), 1.7-1.5 (m, 2H), 0.85 (t,
J=6.9 Hz, 3H).

ESI-MS m/z
=505
(M+H)";
HPLC
purity:

97%.

138

"H NMR (300 MHz, DMSO-
de): & 122 (bs, 1H), 9.3 (bs,
2H), 8.1 (s, 1H), 7.9 (m, 2H),
7.6-7.0 (m, 7H), 3.2-2.8 (m,
3H), 2.4 (m, 2H), 2.0 (m, 1H),
1.8-1.4 (m, 2H), 0.85 (m, 3H).

HPLC
Purity:
90%.

139

Cl

"H NMR (300 MHz, DMSO-
de): & 12.2 (bs,1), 9.15 (bs,
1H), 9.1 (bs, 1H), 7.95 (m,
1H), 7.85 (bs, 1H), 7.7 (s, 1H),
7.5-72 (m, 6H), 7.0 (s, 1H),
3.2-2.8 (m, 3H), 2.4 (m, 2H),
2.0 (m, 1H), 1.8-1.4 (m, 2H),
0.9 (t,J = 6.9 Hz, 3H).

ESI-MS m/z
=510
(M+H)
HPLC
purity:

90%.
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7.78(s,1H),7.38(m 2H),
= 15.9 Hz,

2.8 (d, J

1H),

1.52 (m \d)20120687(t, J

93. 4%

2.5-
= 7.8

7.1

5 (s, 1H),
2.3 (m 2H),
Hz, 3H). 161

3.2-2.95 (m 2H),

2.0 (m 1H,
CE3/USed 1238420

1.70-

140

CO,H

"H NMR (300 MHz, DMSO-
de): 8 12.2 (bs, 1H), 9.05 (bs,
1H), 8.95 (bs, 1H), 7.92 (d, J =
8.4 Hz, 1H), 7.85 (s, 1H), 7.6-
7.2 (m, 8H), 7.0 (d, J= 7.8 Hz,
1H), 3.2-2.8 (m, 2H), 2.6 (d, J
= 15.9 Hz, 1H), 2.4 (m, 2H),
2.0 (m, 1H), 1.9-1.6 (m, 2H),
0.9 (t,J = 6.9 Hz, 3H).

HPLC

purity:
97%.

141

CO,H

"H NMR (300 MHz, DMSO-
de): & 12.1 (bs, 1H), 9.6 (bs,
1H), 9.0 (bs, 1H), 8.2 (m, 1H),
7.9 (d,J=8.1 Hz, 1H), 7.7-7.4
(m, 6H), 7.3 (t, J = 7.5 Hz,
2H), 7.0 (t, J = 6.9 Hz, 1H),
3.2-2.9 (m, 2H), 2.8 (m, 1H),
2.3 (m, 2H), 2.0 (m, 1H), 1.8-
1.5 (m, 2H), 0.9 (m, 3H).

ESI-MS m/z
=461
(M+H)";
HPLC
purity:

90%.

142

CO,H

"H NMR (300 MHz, DMSO-
de): 8 8.36 (s, 1H), 8.28 (t, J =
9 Hz, 1H), 7.9 (d, J = 8.1 Hz,
1H), 7.7-7.6 (m, 3H), 7.5 (d, J
= 9.9 Hz, 1H), 6.7 (d, J = 6.9
Hz, 1H), 3.6-3.4 (m, 1H), 3.2-
2.8 (m, 3H), 2.57 (d, J = 16.2
Hz, 1H), 2.4 (m, 2H), 2.0 (m,
1H), 1.8-1.5 (m, 4H), 1.4-1.2
(m, 7H), 0.85 (t, J = 6.9 Hz,
3H).

HPLC
purity:
97%.

143

"H NMR (300 MHz, DMSO-
de): & 12.0 (bs, 1H), 9.6 (bs,
1H), 8.9 (bs, 1H), 8.25 (m,
1H), 8.05 (s, 1H), 7.9 (m, 1H),
7.72-7.5 (m, 6H), 7.36 (m,
1H), 3.2-2.9 (m, 2H), 2.8 (d, J
= 15.9Hz, 1H ), 2.3 (m, 2H),
2.0 (m, 1H), 1.8-1.5 (m, 2H),
0.85 (t,J = 7.2 Hz, 3H).

ESI-MS m/z
=528
(M+H)
HPLC
purity:

95%.

144

Cl

CO,H

"H NMR (400 MHz, DMSO-
ds): 0 12.0 (bs, 1H), 94 (s,
1H), 8.85 (s, 1H), 8.25 (m,
1H), 7.92 (d, J = 8.8 Hz, 1H),
7.8 -7.55 (m, 5H), 7.35-7.2 (m,
2H), 7.1 (t, J = 8 Hz, 1H), 3.2-
2.9 (m, 2H), 2.8 (d, J = 16.2
Hz, 1H), 2.4 (m, 2H), 2.0 (m,
1H), 1.8-1.5 (m, 2H), 0.85 (t,J
= 7.6 Hz, 3H).

ESI-MS m/z
=494
(M+H) ™
HPLC
purity: 90%

145

CO,H

"H NMR (300 MHz, DMSO-
de): & 10.8 (bs, 1H), 10.4 (bs,
1H), 7.87 (d, J = 8.0 Hz, 2H),
7.56-7.40 (m, 5H), 7.29-7.13
(m, 2H), 6.74 (m, 1H), 3.2-2.7
(m, 3H), 2.6 (d, J = 16.2 Hz,

HPLC

purity:
92%.
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147

O
e
Je8e
ﬁJ\ﬁ
F

"H NMR (300 MHz, DMSO-
ds): 6 9.05 (bs, 1H), 8.75 (s,
1H), 8.3 (m, 1H), 7.9 (d, J =
8.4 Hz, 1H), 7.72-7.62 (m,
3H), 7.58 (d, J = 8.4 Hz, 1H),
7.2 (s, 2H), 6.6 (s, 1H), 3.2-2.9
(m, 2H), 2.8 (d, J = 16 Hgz,
1H), 2.4 (m, 2H), 2.3 (s, 6H),
2.0 (m, 1H), 1.8-1.5 (m, 2H),
0.8 (t,J=7.8 Hz, 3H).

HPLC

purity:
91%.

148

"H NMR (300 MHz, DMSO-
de): 8 12.0 (bs, 1H), 9.4 (bs,
1H), 8.8 (bs, 1H ), 8.3 (t, J =
8.4 Hz , 1H), 8.0 (s, 1H), 7.9
(d, J=9 Hz, 1H), 7.7-7.65 (m,
3H), 7.54 (m, 1H), 6.9 (d, J =
8.4 Hz, 1H), 6.8 (d, J = 8.4
Hz, 1H), 3.8 (s, 3H), 3.2-2.9
(m, 2H), 2.8 (d, J = 16 Hz,
1H), 2.35 (m, 2H), 2.25 (s,
3H), 2.0 (m, 1H), 1.7-1.5 (m,
2H), 0.8 (t,/=7.8 Hz,, 3H).

HPLC
purity:
92%.

149

CO,H

"H NMR (300 MHz, DMSO-
ds): 0.9.50 (bs, 1H ), 8.76 (s,
1H), 8.20-7.90 (m, 6H), 7.70-
7.50 (m, 2H), 7.36-7.33 (m,
1H), 3.16-2.76 (m, 3H), 2.50-
220 (m, 2H), 2.0-1.98 (m,
1H), 1.68-1.54 (m, 2H), 0.84
(m, 3H).

ESI-MS m/z
=512
(M+H) "
HPLC
purity:
95.3%.

150

cl CO,H

"H NMR (300 MHz, DMSO-
de): 8,9.78 (bs, 1H), 9.64 (bs,
1H), 8.80 (s, 1H), 8.15-8.06
(m, 2H), 8.0-7.95 (m, 3H),
7.72 (s, 1H), 7.3 (t,J = 8.4 Hz,
2H), 7.06-7.03 (m, 1H), 3.2-
2.95 (m, 2H), 2.8 (d, J = 15.9
Hz, 1H), 2.5-2.3 (m, 2H),
2.02-1.98 (m, 1H), 1.70-1.52
(m, 2H), 0.84 (t, J = 7.8 Hz,
3H).

ESI-MS m/z
=478
(M+H) "
HPLC
purity:
95.66 %.
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92. 7%
897. 256 ((bs

(m 2H), woQé12{wep121H) ,
2.03 (m 1H),

(m 2H),
mz =471

=+

164 c,

O NHI

s,11HH)), 89..2150 ((bins;

oF 2204
TJO—OL 70

0 SO co2H N Chiral

2.8 (d,
0.86 (t,

16656 a3 40 N
I

J

l_l!{'\{'\ﬂ:

1H NVR (400 MHz, DMVBO- d1;)i
1H), 8. 03(m 4H), 7. 74(s,
3.13-3.02 (m 2H),
1.71-1.58 (m 2H),

1H),

n’)l—l

), 6

7.34
J= 16PCTRIS2012/6)852@. 5- 2. 35

= 6.8 Hz, 3H . ESI-M6

iral

g}ce

1H NMVR (|40
1H), 8. 03
2.8 (d,
0.86 (t,
166 OF3

[E
ST

4
1

('\/IJ_ HDPJ (" n||r| VA
T\ r.l Il-yo

Mz, DMVBO- dl1 6H)
H) , 7. 74(s,

6@\HZQ 1

NSO A A |

) , 6897.
47 2H)
735 (m
N ESI-NB mz =4
NN HH co2H

l\)

Aw 4

O-
bs

7.4
é%%f;%(t J = 8.4 Hz, éﬂHﬁ

7.0 (m, 1H), 3.2-2.95 (m, 2H),
2.8 (d, J = 16.8 Hz, 1H), 2.5-
2.3 (m, 2H), 2.02-1.98 (m,
1H), 1.70-1.52 (m, 2H), 0.84
(t,J=7.2 Hz, 3H).

% o b‘! e ’

el

,_ﬁ{) 8.794 %7&6
d HpL

1 I\I

h6S1- §5’62
3@341

prlty 916
%.

(bi ns;
2H) ,
n 2H),

1Y%

152

(0]
COoH
N)]\N =N
H H

"H NMR (300 MHz, DMSO-
de): & 9.4 (bs, 1H), 9.0 (bs,
1H), 8.74 (s, 1H), 8.15-7.95
(m, 5H), 7.1 (s, 2H), 6.64 (s,
1H), 3.2-2.95 (m, 2H), 2.8 (d,
J =159 Hz, 1H), 2.5-2.3 (m,
2H), 2.24 (s, 6H), 2.02-1.98
(m, 1H), 1.70-1.52 (m, 2H),
0.84 (t,J = 7.8 Hz, 3H).

HPLC
purity: 94.4
%.

153

CO,H

"H NMR (300 MHz, DMSO-
de): 0 9.78 (bs, 1H), 8.7 (s,
1H), 8.35 (s, 1H), 8.15-7.95
(m, 6H), 6.9 (d, J = 8.1 Hz,
lH), 6.78 (dd, J2 =8.4 HZ, J] =
1.5 Hz, 1H), 3.85 (s, 3H), 3.2-
2.95 (m, 2H), 2.8 (d, J = 16.8
Hz, 1H), 2.5-2.3 (m, 2H), 2.24
(s, 3H), 2.02-1.98 (m, 1H),
1.70-1.52 (m, 2H), 0.84 (t, J =
7.2 Hz, 3H).

HPLC

purity:
98.67 %.

154

CO,H

"H NMR (400 MHz, DMSO-
de): & 9.83 (bs, 1H), 9.81 (bs,
1H), 9.21 (s, 1H), 9.0 (s, 1H),
8.04-7.96 (m, 3H), 7.52 (d, J =
8.0 Hz, 2H), 7.33 (t, J = 8.0
Hz, 2H), 7.0 (t, J = 7.6 Hz,
1H), 3.2-2.95 (m, 2H), 2.8 (d,
J =16.0 Hz, 1H), 2.5-2.3 (m,
2H), 2.02-1.98 (m, 1H), 1.70-
1.52 (m, 2H), 0.84 (t, J = 7.8
Hz, 3H).

ESI-MS m/z
=445
(M+H)";
HPLC
purity: 90
%.

155

CO,H

"H NMR (300 MHz, DMSO-
de): 0. 12.1 (s, 1H), 9.95 (bs,
1H), 9.87 (bs, 1H), 9.17 (s,
1H), 9.03 (s, 1H), 8.05-7.9 (m,
4H), 7.67 (d, J = 8.4 Hz, 1H),
7.58 (t, J = 8.4 Hz, 1H), 7.4
(d, J=7.8 Hz, 1H), 3.2-2.95
(m, 2H), 2.8 (d, J = 16.2 Hz,
1H), 2.5-2.3 (m, 2H), 2.02-
1.98 (m, 1H), 1.70-1.52 (m,
2H), 0.84 (t, J= 7.8 Hz, 3H).

ESI-MS m/z
=513
(M+H)
HPLC
purity:
91.59%.
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1H NWVR (300 MHz, DMSO- d16H):), 691923. 084s:

9.02 (s, 1H), 8.1-7.9 (m 4H), 7.68 (d, J =
=0451H3 )wozbﬂa@znrity: Chiral: enantioner-
98% (d, J 6.3 Hz, 1H),3.2-3.0 (m 2H),

11HH)),, 190.107(b(ss: 1H),

7.5 Hz, 1H), ESI-M5 nmz

1 7.57 (t, peTAISZ0153/0B%520 1H) , 7. 4
2 8 (d, J = 15 9 Hz

1H), 2. 5-

2 _2f

LN

[ako)

Qf rm 1LN

RQ’I

167 OF3
691923. (
8.1-7.9

dbH
84s,
(m

LY

,2 2-
1H NMR

HH) ), :
S8 ¥
ALK

y =

190

H H

(300 M,

1
LB I =L A

0- ESI|-

S CoZ0) 45 Fl3

oS CH i
5. 12,45\ 9.8 ¢b
1H), 9.7 (bs, lH), 9.16 (s, TH),
9.01 (s, 1H), 8.04-7.89 (m,
3H), 7.76 (m, 1H), 7.36-7.28
(m, 2H), 7.11 (m, 1H), 3.2-
2.95 (m, 2H), 2.8 (d, J = 16.8
Hz, 1H), 2.5-2.3 (m, 2H),
2.02-1.98 (m, 1H), 1.70-1.52
(m, 2H), 0.84 (t, J = 6.9 Hz,
3H).

éWSQ:L
N a\Q i)+

STz

HPLC

purity:
91.12 %.

157

"H NMR (300 MHz, DMSO-
de): 0,12.05 (s, 1), 9.79 (bs,
1H), 9.62 (bs, 1H), 9.16 (s,
1H), 9.0 (s, 1H), 8.04-7.98 (m,
3H), 7.15 (s, 2H), 6.69 (s, 1H),
3.2-2.95 (m, 2H), 2.8 (d, J=
16.8 Hz, 1H), 2.5-2.3 (m, 2H),
2.26 (s, 6H), 2.02-1.98 (m,
1H), 1.70-1.52 (m, 2H), 0.84
(m, 3H).

HPLC

purity:
91.88%.

158

CO,H

"H NMR (300 MHz, DMSO-
de): § 12.05 (s, 1H), 10.29 (bs,
1H), 9.94 (bs, 1H), 9.0 (s, 2H),
8.04-7.98 (m, 4H), 6.93 (d, J =
7.8 Hz, 1H), 6.82 (d, J = 7.8
Hz, 1H ), 3.89 (s, 3H), 3.2-
2.95 (m, 2H), 2.8 (d, J = 16.2
Hz, 1H), 2.5-2.3 (m, 2H), 2.24
(s, 3H), 2.02-1.98 (m, 1H),
1.70-1.52 (m, 2H), 0.84 (t, J =
7.5 Hz, 3H).

HPLC

purity:
95.39%.

159

"H NMR (300 MHz, DMSO-
de): 8. 12.05 (bs, 1H), 10.29
(m, 2H), 8.32 (d, J = 7.2 Hz,
1H), 8.25 (m, 1H), 8.07-7.98
(m, 4H), 7.64-7.57 (m, 2H),
7.40 (d, J= 7.8 Hz, 1H), 3.2-
2.95 (m, 2H), 2.8 (d, J = 15.9
Hz, 1H), 2.5-2.3 (m, 2H),
2.02-1.98 (m, 1H), 1.70-1.52
(m, 2H), 0.84 (t, J = 7.8 Hz,
3H).

ESI-MS m/z
=513
(M+H)
HPLC
purity:
98.83%.

160

"H NMR (400 MHz, DMSO-
de): 8 12.1 (bs,1H), 10.29 (s,
1H), 9.95 (bs, 1H), 8.38-8.20
(m, 2H), 8.18-8.0 (m, 3H),
7.78 (s, 1H), 7.38 (m, 2H),
7.15 (s, 1H), 3.2-2.95 (m, 2H),
2.8 (d, J = 15.9 Hz, 1H), 2.5-
2.3 (m, 2H), 2.0 (m, 1H), 1.70-
1.52 (m, 2H), 0.84 (t, J = 7.8
Hz, 3H).

ESI-MS m/z
=479(M+H)
" HPLC
purity:
93.4%
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Chiral:

127

7.68 (d, J = 7.5 Hz, 1H),
enanti oner -2

HPLC purity:
(d, J = 6.3 Hz,
MOo20t42162127 1H), 2. 5-2. 3(m 2H), 2. 02-
0.84 (m 3H). 168

1H),3. 2-3.0

H7.57 (t, J =

7.5 Hz,
(m 2H),

1. 98( m 1ECTASB@203G5( m
1H NVR (300 MHz, DMVBO- ESI-LCMS 00 OC2H

9 d6): 2

857,
7.6

Q07(he 1L\ QQ 1

I (PO 1), OJ=

b6 (m 6H),

Hz CF2H) , 6. 97

[\
7.48- §.46 (d, |J BRI

~(30) "'I§HDM$O
de): 8 12.1 (bs, 1H),'10.7 (s,
1H), 9.73 (s, 1H), 8.73 (s, 1H),
8.18 (d, J = 8.4 Hz, 1H), 8.08
(s, 1H), 7.96 (d, J = 8.4 Hz,
1H) 7.68-7.53 (m, 4H), 7.56
(t,J=8.4 Hz, 1H), 7.38 (d,J =
6.9 Hz, 1H), 3.1-2.9 (m, 2H),
2.8 (d, J = 16.2 Hz, 1H), 2.50-
2.36 (m, 2H), 2.0 (m, 1H),
1.75-1.45 (m, 2H), 0.84 (m,
3H).

Q- AV E 7 (O a

162

"H NMR (400 MHz, DMSO-
de): §,12.0 (bs, 1H), 11.45 (s,
1H), 8.35 (s, 1H), 7.91 (d, J =
7.8 Hz, 1H), 7.88-7.8 (m, 2H),
7.65-7.5 (m, 4H), 7.25 (t, J =
8.0 Hz, 1H), 6.95 (d, J = 7.8
Hz, 1H), 3.15-2.75 (m, 4H),
2.1(d,J= 15.6 Hz, 1H), 1.84
(m, 1H), 1.7-1.45 (m, 2H),
0.88 (t,.J = 7.8 Hz, 3H).

ESI-MS m/z
=478
(M+H) ",
HPLC
purity:
96.3%.

163

Iz
Iz

"H NMR (300 MHz, DMSO-

co,H | de): 6 10.4 (s, 1H), 9.9 (s, 1H

), 8.7 (s, 1H), 8.19 (d, J= 8.4
Hz, 1H), 7.96 (d, J = 8.4 Hz,
1H), 7.8-7.65 (m, 3H), 7.5 (d,
J=7.8 Hz, 2H), 7.33 (t,J = 7.8
Hz, 2H), 7.03 (t, J = 6.9 Hz,
1H), 3.2-2.9 (m, 2H), 2.76 (d,
J = 16.8 Hz, 1H), 2.50-2.35
(m, 2H), 2.0 (m, 1H), 1.75-
1.45 (m, 2H), 0.84 (t, J = 7.8
Hz, 3H).

ESI-MS m/z
=444
(M+H) "
HPLC
purity:
92.7%.

164

Cl

"H NMR (400 MHz, DMSO-
de): 8 9.26 (bs, 1H), 9.20 (bs,
1H), 8.75 (s, 1H), 8.15 (m,
1H), 8.03 (m, 4H), 7.74 (s,
1H), 7.34 (m, 2H), 7.07 (m,
1H), 3.13-3.02 (m, 2H), 2.8 (d,
J =16.4 Hz, 1H), 2.5-2.35 (m,
2H), 2.03 (m, 1H), 1.71-1.58
(m, 2H), 0.86 (t, J = 6.8 Hz,
3H).

ESI-MS m/z
=478
(M+H) "
HPLC
purity:
96.32 %.

165

Cl

Chiral

"H NMR (400 MHz, DMSO-
de): 8,9.26 (bs, 1H), 9.20 (bs,
1H), 8.75 (s, 1H), 8.15 (m,
1H), 8.03 (m, 4H), 7.74 (s,
1H), 7.34 (m, 2H), 7.07 (m,
1H), 3.13-3.02 (m, 2H), 2.8 (d,

= 16.4 Hz, 1H), 2.5-2.35 (m,
2H), 2.03 (m, 1H), 1.71-1.58
(m, 2H), 0.86 (t, J = 6.8 Hz,
3H).

ESI-MS m/z
=478
(M+H) ",
HPLC
purity:
99.17 %.
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98%

7.6Hz, 1H), 3. 08- 2. 92(m

(m1H),1.96 (m1H),
1H NMR (300 2Miz162DRB0- ESI-LCVS  CF3 CO2H 68. 0152. ( 1s,

2H),

2.80 (d, J =
1.61(m 1H), 1. 45-

16. 4 Hz,

1.15(m 4H) ,

1H),

0.84 (m 3H).
PCIM)S2HZN3H20. ( 8d,
el0 NN 8.2 Hz, 1H), 7.6 (m 8

|y

LDl C 1 LN 2 9 (m
TH NMR (300 'MHAz, DMSO-
de): 8,12.08 (s, 1H), 10.0 (bs,
1H), 9.93 (bs, 1H), 9.17 (s,
1H), 9.02 (s, 1H), 8.1-7.9 (m,
4H), 7.68 (d, J = 7.5 Hz, 1H),
7.57 (t, J = 7.5 Hz, 1H), 7.4
(d, J = 6.3 Hz, 1H), 3.2-3.0
(m, 2H), 2.8 (d, J = 15.9 Hz,
1H), 2.5-2.3 (m, 2H), 2.02-
1.98 (m, 1H), 1.68-1.55 (m,
2H), 0.84 (m, 3H).

[\ 2 2
ESI-MS m/z
=513
(M+H)
HPLC
purity:

98%.

"H NMR (300 MHz, DMSO-
de): §,12.08 (s, 1H), 10.0 (bs,
1H), 9.93 (bs, 1H), 9.17 (s,
1H), 9.02 (s, 1H), 8.1-7.9 (m,
4H), 7.68 (d, J = 7.5 Hz, 1H),
7.57 (t, J = 7.5 Hz, 1H), 7.4
(d, J = 6.3 Hz, 1H), 3.2-3.0
(m, 2H), 2.8 (d, J = 15.9 Hz,
1H), 2.5-2.3 (m, 2H), 2.02-
1.98 (m, 1H), 1.68-1.55 (m,
2H), 0.84 (m, 3H).

ESI-MS m/z
=513
(M+H)";
HPLC
purity:
97.5%.

"H NMR (300 MHz, DMSO-
de): 8 12.07 (bs, 1H), 9.1-8.9
(s, 2H), 7.92 (d, J = 8.4 Hz,
1H), 7.68-7.56 (m, 6H), 7.48-
7.46 (d, J = 8.0 Hz, 2H), 7.28
(t, J=7.6 Hz, 2H), 6.97 (t, J =
7.6 Hz, 1H), 3.08-2.92 (m,
2H), 2.80 (d, J = 16.4 Hz, 1H),
2.40 (m, 1H), 1.96 (m, 1H),
1.61 (m, 1H), 1.45-1.15 (m,
4H), 0.84 (m, 3H).

ESI-LCMS
m/z: 457
(98%);
HPLC
purity:
98%.

"H NMR (300 MHz, DMSO-
de): 0 12.1 (s, 1H), 9.8 (bs,
2H), 8.05 (s, 1H), 7.95 (d, J =
8.2 Hz, 1H), 7.6 (m, 8H), 7.3
(d, J = 7.5 Hz, 1H), 3.1 (m,
1H), 2.8 (m, 2H), 2.35(d, J =
15.9 Hz, 1H), 2.0 (d, J = 12.6
Hz, 1H), 1.6 (m, 1H), 1.4 (m,
4H), 0.8 (t, J = 6.9 Hz, 3H).

ESI-LCMS
m/z: 523
(purity
96%);
HPLC
purity:
94%.

(Jdbs, 2d6H):), m(p/uzri: O* (purity
7.3 (d, —F5Hz—3H)y+—31 (dm, 9694
purity: 166
CF, CO,H
<B¥e
NJ\N)VN
H H
Chiral: enantiomer-1
167 0
CF, CO,H
3,1, C
NJ]\N)VN
H H
Chiral: enantiomer-2
168 0
(e
.8 O
NJ\N
H H
169 0
CF, O‘ CO,H
2 C
NJJ\N
H H
170 o
cl O‘ CO,H
2 C
NJ\N
H H

"H NMR (300 MHz, DMSO-
de): 0 12.1 (s, 1H), 9.35 (bs,
2H), 7.9 (d, J = 8.4 Hz, 1H),
7.75 (s, 1H), 7.6 (m, 6H), 7.3
(m, 2H), 7.0 (d, J = 5.7 Hz,
1H), 3.0 (m, 2H), 2.8 (m, 1H),
2.4(d,J=16.2,1H),2.0(d,J
= 13.2 Hz, 1H), 1.6 (m, 1H),
1.5-1.2 (m, 4H), 0.8 (m, 3H).

ESI-LCMS
m/z: 491
(purity
95%);
HPLC
purity:
96%.
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2.40

169

H),
(d, J=



= 12.6 94%
170

Hz, 1H), 1.6 (m 1H), 1.4 (m

1H NWR (300 MHz, DMSO- ESI-LCVMs C
m( p/ uzri :

4H),
00 C2H
4t y@T/USR010/0B8820Y. 75 (s,
HPLC

J
H) .
1H8) 4, 9H. 3z5 1(Hbs);

,70(d,J=
A

5.7 Hz, 95%;

'I—’I

1H),

2012/ 162

m 2H)
t

T

o): 895(bs 2H) 8%%(5 1 )
8.15 (d, J=7.8 Hz, 1H), 8 (m,
SH), 7.65 (d, J = 8.4 Hz, 1H),
7.5 (t,J = 7.2 Hz, 1H), 7.35 (d,
J =69 Hz, 1H), 3.1-3.0 (m,
2H), 2.8 (m, 1H), 2.4 (m, 2H),
2.0 (m, 1H), 1.6 (m, 1H), 1.4
(m, 3H), 0.8 (m, 3H).

% g 1\7@53 9 go/c
M

m/z: 526
(purity
92%);
HPLC
purity:
92.5%.

172 Q
CO,H

"H NMR (400 MHz, DMSO-
de): 0 12.1 (bs, 1H), 9.4 (s,
2H), 8.75 (s, 1H), 8.1 (d, J =
6.8 Hz, 1H), 8.0 (m, 4H), 7.7
(s, 1H), 7.3 (m, 2H), 7.0 (m,
1H), 3.1-2.9 (m, 3H), 2.8 (d, J
= 16.4 Hz, 1H), 2.4 (m, 2H),
2.0 (d, J=13.2 Hz, 1H), 1.6
(m, 1H), 1.4 (m, 2H), 0.8 (t, J
= 7.2 Hz, 3H).

ESI-LCMS
m/z: 492
(Purity
97%);
HPLC
purity:
98%.

Example-173

COEt
@
115G1

OH
. CF, O‘ CO,H
T OLC

HJ\H 173

©\ 173A

5  Reagents and conditions: a) NaBH,, EtOH, RT, 5h; b) LiOH, Dioxane-H,O, RT, 8h.
Procedures:
2-((25)-2-Ethyl-1-hvdroxy-6-(4-(3-(3-(trifluoromethyl)phenyl)ureido)phenvl)-1.2.3.4-
10 tetrahydronaphthalen-2-yl)acetic acid:
Ethyl 2-((25)-2-ethyl-1-hvdroxy-6-(4-(3-(3-(trifluoromethyl)phenylDureido)phenyl)-1.2.3.4-
tetrahydronaphthalen-2-yl)acetate (173A):
OH
CF, O‘ CO,Et
AR C
N™ °N 173A
H H
15  Sodium borohydride (0.197 g, 5.18 mmol) was added portion wise to an ice cold solution of

product of Example 115G1 (0.4 g, 0.74 mmol) in ethanol (10 mL), and the mixture was stirred at
room temperature for 5 h. Ethanol was concentrated under reduced pressure and diluted with
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171 CF3 el NN 1 N [00$ CO2H 1H NVR (400 MHz, DMSO- ,8.8(; 8

d86) 1: 69. 5(bs7,2H)z, 1 H,1rnm); 50 j.8 H5H), 7.65 (d, J = 8.4 Hz, 1H),
7.5 (t, Jwezebizy 1H), 7.35 (d, J = 6.9 Hz, 1H), 3.1-BCO/USO12BH520.CVS
ty526 (purity 92%; HPLC purity: 2H), 2.8 (m 1H), 2.4 (m 2H),

?%25% water. '?lieoresﬂlmng]él(;gds \x;é'reGﬁlgerrréd, %rll_c? érucilé' p%oduct was pugiHéd l?yk!l)ldsh (():hrgmgitg}gra[:)ghl_)p '

to afford title compound (0.22 g, 55%) as solid. '"H NMR (300 MHz,CDCl;): § 7.68 (bs, 1H), 7.57

(m, 1H), 7.5 (d, J = 6.0 Hz, 1H), 7.4 (s, 1H), 7.32-7.27 (m, 2H), 7.23 (m, 2H), 7.09-7.02 (m, 3H),

4.67 (s, 1H), 4.15 (q, J = 6.9 Hz, 2H), 3.8 (bs, 1H), 2.78 (t, J= 6.3 Hz, 2H), 2.36 (q, J = 14.4 Hz,
5  2H), 1.8 (m, 1H), 1.67-1.6 (m, 2H), 1.45 (m, 1H), 1.29 (m, 3H), 0.92 (t, J= 7.2 Hz, 3H).

2-((25)-2-Ethyl-1-hvdroxy-6-(4-(3-(3-(trifluoromethyl)phenyl)ureido)phenvl)-1.2.3.4-
tetrahvdronaphthalen-2-yl)acetic acid (173):

OH

CF; O‘ CO,H
Lt O
N N 173

10 H H
Lithium hydroxide (0.046 g, 1.09 mmol) was added to a solution of product of Example 173A
(0.15 g, 0.27 mmol) in 4 mL of dioxane-water (3:1) mixture, and the reaction mixture was stirred
at room temperature for 8§ h. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous

15  solution of HCl until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration and dried under vacuum to afford title compound (0.05 g, 36%) as white
solid. "H NMR (300 MHz, DMSO-ds): § 9.7 (bs, 1H), 9.46 (bs, 1H), 8.05 (s, 1H), 7.63 (m, 3H),
7.54-7.4 (m, 4H), 7.36-7.26 (m, 3H), 4.5 (s, 1H), 2.6 (m, 2H), 2.2 (m, 2H), 1.8-1.55 (m, 3H), 1.3
(m, 1H), 1.0-0.8 (m, 3H). HPLC purity: 98%.

20
Examples 174 was prepared by the procedures analogous to those described in Example 173 using
appropriate starting materials.
Ex Structure Analytical Data (M+H)"
174 "H NMR (300 MHz, DMSO- | HPLC
ds): 8 9.7 (bs, 1H), 9.46 (bs, | purity:
1H), 8.05 (s, 1H), 7.63 (m, | 99.8%
3H), 7.54-7.4 (m, 4H), 7.36-
7.26 (m, 3H), 4.5 (s, 1H), 2.6
(m, 2H), 2.2 (m, 2H), 1.8-1.55
(m, 3H), 1.3 (m, 1H), 1.0-0.8
(m, 3H).
25 Example-175
o 0 ’
ORI § COYr ™
Q5 C oS ¥candhe
NJLN 47 N R 175A
9 H
N._COH
CF, N
b - @\ o O O‘ O /_-\
”J\” 175
Reagents and conditions: a) HATU, THF, Valine methyl ester, RT, 8h; b) LiOH, THF-H,O, RT,
12h.
30
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1H NWVR (400 MHz, DMSO- ESI-LCMS Ce Co2H 2/), 68.7152. 1(s, (blsH,
),1H8 )1, (9d.4 j(s, mp/uzr:idty92 lei 1 N 6.8 Hz, 1H), 8.0 (m 4H),
7.7 97%; W0 2Di2H62127(s, 1H), 7.3 (m 2H), 7.0 (m 1H), 3PCTAIS01R/08853H), 2.8
(d, J HPLC purity: = 16.4 Hz, 1H), 2.4 (m 2H), 98% 2.0 (d, J

= 13.2 HZProéLelaz.li'es:]" 6

(25)-3-Methyl-2-(2-(1-0x0-6-(4-(3-(3-(trifluoromethyl)phenvlhureido)phenyl)-1.2,3.4-
tetrahydronaphthalen-2-yDacetamido)butanoic acid:

(25)-Methyl 3-methyl-2-(2-(1-0x0-6-(4-(3-(3-(trifluoromethvl)phenyDureido)phenyl)-1.2.3.4-
tetrahvdronaphthalen-2-vDacetamido) butanoate (175A):

0 H
N M
CF3 O‘ \E/Coz e
o) H
D2 C o
N)]\N
H H

175A

10  HATU (0.19 g, 0.497 mmol) was added to a solution of product of Example 47A (0.2 g, 0.414
mmol) and N-ethyl diisopropylamine (0.16 g, 1.24 mmol) in THF (10 mL) followed by valine
methyl ester (0.07 g, 0.413 mmol). The reaction mixture was stirred at room temperature for 8 h.
The reaction mixture was then partitioned between ethyl acetate and water. The organic layer was
separated, washed with saturated solution of NaCl, dried over sodium sulphate, filtered and

15  concentrated. The residue obtained was purified by column chromatography using 25% ethyl
acetate in hexane as eluent to afford title compound (0.12 g, 49%) as solid. "H NMR (400 MHz,
DMSO-dg): § 9.09 (bs, 1H), 8.97 (bs, 1H), 8.22 (m, 1H), 8.03 (bs, 1H), 7.91 (d, J = 8.4 Hz, 1H),
7.71 (d, J = 8.0 Hz, 2H), 7.65-7.58 (m, SH), 7.5 (t, /= 7.6 Hz, 1H), 7.32 (d, J = 7.6 Hz, 1H), 4.21
(m, 1H), 3.63 (s, 3H), 3.05-2.8 (m, 2H), 2.4-2.3 (m, 2H), 2.2-1.8 (m, 4H), 0.9 (s, 6H).

20

(25)-3-Methyl-2-(2-(1-0x0-6-(4-(3-(3-(trifluoromethyl)phenylureido)phenyl)-1,2,3.4-
tetrahvdronaphthalen-2-vl)acetamido)butanoic acid (175):

0 H
N CO-5H
SORSE
o
@i O -
N N 175
H H

Lithium hydroxide (0.02 g, 0.5 mmol) was added to a solution of product of Example 175A (0.1 g,
25  0.16 mmol) in 4 mL of THF-water (3:1) mixture, and the reaction mixture was stirred at room

temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in water
and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HC1 until pH 2 was attained. The resulting solution was cooled to 0 °C, and solids were
collected by filtration and dried under vacuum to afford title compound (0.05 g, 51%) as solid. 'H

30 NMR (400 MHz, DMSO-dq): 8 12.5 (bs, 1H), 9.18 (bs, 1H), 9.04 (bs, 1H), 8.07 ( d, J= 8.4 Hz,
1H), 8.03 (s, 1H), 7.9 (d, /= 7.6 Hz, 1H), 7.7 (d, J = 8.4 Hz, 2H), 7.66-7.5 (m, 6H), 7.32 (d, J =
8.4 Hz, 1H), 4.2 (m, 1H), 3.1-2.9 (m, 2H), 2.8 (m, 1H), 2.4 (m, 2H), 2.2-2.0 (m, 2H), 1.9 (m, 1H),
0.9 (m, 6H); HPLC purity: 94.8%.

35  Examples 176-181 were prepared by the procedures analogous to those described in Example 175
or routine variations thereof, starting from the requisite tetralone-2-acetic acid (e.g., Example 47)
and amino acid, or appropriately functional-group protected versions thereof, followed by
deprotection by procedures well-known to those skilled in the art.
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(m 1H),

5Reagents and conditi ons:
Pr ocwouneg162127

8h.

1.4

J

(m 2H, 0.8 (t,

7.2 Hz, 3H).

Exanpl e- 173
a) NaBH4, EtOH, RT, 5h; b) LiOH, Di oxane-H20, RT,

PCT/US2012/038520
2-((2S)-2-Ethyl-I|-hydroxy-6-(4-(3-(3-(trifluoromethyl)phenybureido)phenyl)-

1,2,3,4- 10tetrahydronaphthal en-2-ybacetic acid: Ethyl
2_((28) - 2 at ’1\I| | hvudroavvy A6 /_r (3 (3 (1‘ | 'Fl ||nr ohet h\/! AY nhan\lhl‘lr i Q) pl enyl) -
1.2 3 4 8%t} ahvdr nnanlﬁtﬁHF‘H 2-yhacet a AnglytepkData " g0 '\j 'W“ 73A H H
15Sodi um 186r phydri de (0.197 g, 5.18 rmo| JH WBMR A40kMPporPMSR- WHPECt 0 dn i ce
col d sol|utioph of product of Exanple 115Gk):(9.12.5g(bsp1EN &tbls) | Pyritgt harjol (10
m.), and the|m xture was stifred at roomiedgérat Udke 7P94r(d5 )] 9&P¢Hanol| was
concent r|at ed| uader reducs it e “81d| 8P IHat B, Ris6+. 76\ 4H),
2012/ 162127P"@§281 38520 weit er . The7.7€26# tinngHs Gl4ods Aere filterled,
and crude prp Aaspgurified by flash| ¢htenography=0é Btford titlle
conpound (0.R2 g, A 5599 as solid. 1H NVR {1300.8M¢n, ZDCI13)Ym, 81)7)68 (bs, |1H),
7.57 (m| 1H)| 7.5 (d, J= 6.0 Hz, 1H), 7|31 mLKBF), 263727 | (m 2H),| 7. 23
(m 2H), 7.00-7.02 (m 3H), 4.67 (s, 1H224miBD(30 . 6. 9 Hy, 2H), 3.8
(bs, 1H)[,172.78 (t, J= 6.3 Hz 2H),N2ﬁ36 (fg,NNR (340 Mz, DF3E) | ESI-BIS(m| 1H),
1.67-1.6 (m|2H), 1.45 m d3H) 12.01 08, [H), 93+ (W, 2 midzs S@H)|.
2- ((25) -|2- Et 1y%@yﬁr @ 13- (t r 1), 009 GretHy BoheniiDur éVidd) ohgny1) - 1
, 2,3, 4- |tetrah nephtal en- 2 ybacetl c| a8t &, ¢x78) :Hz, CARH.AA- NHPOA H Ui t hi um
hydr oxi de (0| 046 g, 1.09 mml) was addef7.¢d (& $d)ut/i30n(nof 35b) pdudy: of
Exanpl e [173A] (0.15 g, 0.27 mmol) in 4 nl7.07 (dV oXdntdz WH).dr18(B] 23%mi xt yr e,
and the |reaction mixture was stirred at|¥ oo Henpéx a2 1f(ox, |8 h. Aftler the
sol vent |was fenoved in vacuo, the residugiwds3dinssid], v&d (iL.w/ wat er and |washed
with ethyl agetate. The aqueous |ayer wag2dei gk 268 (wi 2H), &48di ti on of 2N
aqueous |15so| ution of HC1l until pH 2 was(natithi héd(mTH®, PEdul.{i ng sol ytion
was coolled tp 0 C,_and solids were colle(rltl)ed by filtration and dried |under
vacuum t|ol7&f f ord title conpg 0. 05+ g| TBOMR ad0Wiz BWISDd | ESHMSIVR |( 300
Mz, DMVBO- d6 7 (b 1 J o4 (bs deLH) 12.8) 05, 119, 9DBbs, 7763~ §31 |3H),
7.54-7.4 (m 26 (m 3F) ] 4. bliis,8.80Hfbs, 2HE BAY (@H)| (M2HP:(m 2H),
1.8-1.55 (m | 3H), 1 3 ( 1.0-0.8 [ PhD), 3159-740RLCORUTI3B yt, | SBYUC 20
Exanpl e§ 174| was prepared by t he proced es.6ataBdyaws (4.0 t heseudtescrilbed in
Exanpl e [173 psing appropriate starting pHeetliDal422 (m, 1H), 2.88-| 90%.
2.79 (m, 3H), 2.45 (m, 1H),
2.25 (d, J = 6.4 Hz, 2H), 2.15
(m, 1H), 1.90-1.79 (m, 2H),
1.41 (m, 2H), 1.23 (m, 1H),
0.89 (m, 6H).
179 oo '"H NMR (400 MHz, DMSO- | ESI-MS
(Y de):  12.40 (bs, 1H), 9.07 (bs, | m/z =532
/@ O 1H), 8.64 (bs, 1H), 8.20 (t, J = | (M+H)*;
N 8.4 Hz, 1H), 7.96 (m, 1H), 7.52 | HPLC
F (d, J=12.8 Hz, 1H), 7.43 (d, J | purity:
= 8.8 Hz, 1H), 7.37 (m, 2H), | 95%.
7.31 (s, 1H), 7.25-7.15 (m, 2H),
7.08 (d, J = 8.4 Hz, 1H), 6.81
(d, J=7.2Hz, 1H), 4.16 (t,J =
6.4 Hz, 1H), 2.89-2.77 (m, 3
H), 2.32 (s, 3H), 2.28 (d, /= 7.2
Hz 2H), 2.14-2.05 (m, 3H),
1.89 (m, 1H), 1.40 (m, 1H),
0.85 (m, 6H).
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Ex Structure Analytical Data (MrH) 174 1H NVR (300 MHz, DMSO- HPLC OH
cF3CO2H d6): 6 9.7 (bs,1H), 9.46 (bs, puri ty: 99.8% SO 40SI 31HH));
78..5045 wO=412/¥6dr2H) , 4117) . 637. (3nB-, 7.26 (m 3H), 4.5PC3/US2HR/038526 (m
2H), 2.2 (m 2H), 1.8-1.55 (m 3H) 13(m 1H) 1.0-0.8 (m 3H).
25Exanpl e—1+#p b—CF30—NAN175 0 Dﬂﬂ"ents and
condi ti on@6 n) HATU, THF, | o

RT, 12h. ’ W”?PW' % 51248&?@) ]\ﬁ% 91%12S ﬁf_ HPO,
oSS

N 1H ), 8.63 (bs, 1H), 8.20 (t, J = | 546(M-+H)
8.4 Hz, 1H), 7.98 (bs, 1H), 7.52 | "; HPLC
F (d, J=13.2 Hz, 1H), 7.43 (m, | purity:
3H), 7.31-7.15 (m, 3H) 7.08 (d, | 91%.
J=28.0Hz, 1H), 6.81 (d,J=7.6
Hz, 1H), 420 (m, 1H), 2.98-
2.79 (m, 3H), 2.28 (s, 3H), 2.24
(d, J = 6.8 Hz, 2H), 2.14 (m,
2H), 1.99-1.79 (m, 2H), 1.41
(m, 1H), 1.16 (m, 2H), 0.86
(m, 6H).

181 Q '"H NMR (300 MHz, DMSO- | HPLC
O‘ NACOM 1) 8 12.4 (bs, 1H), 9.03 (bs, | purity:
@ o o 1H), 8.70 (bs, 1H), 8.34-8.24 | 94%
Ay O (m, 2H), 7.91 (d, J = 9.0 Hz,
HoHo L 1H), 7.73-7.66 (m, 3H), 7.59 (d,

J=8.7 Hz, 1H), 7.31 (bs, 1H),
7.26-7.15 (m, 2H), 6.82 (d, J =
7.2 Hz, 1H), 3.77 (m, 2H), 3.1-
2.9 (m, 3H), 2.84-2.71 (m, 1H),
2.4 (m, 1H), 2.29 (s, 3H), 2.0
(m, 1H), 1.87 (m, 1H).

Example-182
ON 182C
182A 1828

0
F
0 i o =
O 182D O HoN 182F
O,N O,N 182E
¥
_h .
Qs O
FsC N” N

O
0 F
2.5.1C L
F4C NJ\N
H H H H

d OH
T
182G 182
5 Reagents and conditions: a) Aq HBr Reflux, 12h; b) Tf,0, DMAP, Py, RT, 1h; ¢) 4-NO, phenyl
boronic acid, Pd(PPhs)s, Cs,COs, Dioxane-H,0, 80 °C, 5h; d) select Fluor, MeOH, 80 °C, 4h; ¢)
Allyl bromide, TBAI, KOH, RT, 18h; f) Fe/NH,CI, EtOH, H,O, Reflux, 2h; g) 3-CF;-PhNCO,
Et;N, THF, RT, 12h; h) LiOH, THF-H,0, RT, 12h.

10 Procedures:
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WO 2012/ 162127PCT/ US2012/ 038520 Pr ocedur es:
(2S)-3-Methyl-2-(2-(1-0x0-6-(4-(3-(3-(trilluoronethybphenybureido)phenyl)-1
, 2, 3, 4- twonrateyderenapht hal en- 2- ybacet am do) but anoi ¢ aci #CT/US2¢128385ket hy|
3-nmet hyl-2-(2-(1-0x0-6-(4-(3-(3-(trifluoromethybphenyburei do)phenyb-1, 2, 3,4
- tetrahydronapht hal en- 2- ybacet am do) butanoate (175A): 0 N A N H H 10HATU
RO Ay PRCER TN gL e 42 (7
nL) foll owed by valine met K ‘ 16 The reaction
m xtur.e was stirred at [ '
t hen Bartl ti oned bet - et Mgani c | ayer was
separated, washed with saturat ed soI ut| o] of NaCl dr| ed over sodium
sul phate, filtered and 15 concentrated. jhe residue obtained was purified
by col umm chromat ography usi ng 25% gthyl acetate in hexane as eluent to
afford title conmpound (0.12 g, 49% @@ d. 1H NMR (400 MHz, DMSO-d6): 6
909(bs 1H), 8.97 (bs, 1H), 8.12Q ,188A03 (bs, 1H), 7.91 (d, J = 8.4
Hz, ANquédus EBr (950 rgL)QNa"s‘Zadde%l% 6- n?etlﬁ)liyz OBl ) “é 56% Iﬁn&l%banei the fedbrtidiZ .
1H), 7 3%nq£cglre was réfi@eliZor (;V'Epm Wt Thd réamlonlllﬁi)xturg’ @th@f@ brO’éEﬁt to o%feglpgraﬁlfg 2H),
2. 4- 203 (oMl ebdkied Qvifh- elhﬁ adefte &N)l 00 QlL % Pwas dried over sodium sulphate,
(2S) - 3- MatiRyed- #r( l%m()a‘e(pﬁﬁfeﬁ édhedd3p l(es%m(et iy l&ﬁfd@ RbaPohe bR LR mhgnyb- 1,
2,3, 4- t ehfRvf /@é}hﬁ a&'é?ﬁ&ﬁltlﬁﬁﬂn‘éé)t)oté%ﬁﬂme%oﬁﬁdﬂd L0 8)86%) @s BIN AN

110 175 0 Hiid aE(hMHQ b L9y A&y 0% @ gRkd, Mes 4agdded) Qoqs S@hution
of produc@st RLE% D 2 éﬁfl%%}}p?mh% it T ot (3D

m xt yie, ){ e reacilon m Xture was stirred a roomtenperature
overnight. After the solvent was renmpoved in vacuo, the residue was

di ssol ved in wai@f,. 5'?‘6‘9'8‘M9t§£%rcmabﬁth§femﬂ-%l%ﬁﬁﬁbﬁethm&uﬁ&{éﬂﬁzﬁ)?yer Was
acidified with™adartron o agueous sol utlon o untin p was
attai ned. The resulting solution was coohed to O C, and solids were
collected by filtration and dried under jjacuumto afford title conpound
(0.05 g, 51% as solid. 1H 30 NNR (4 VHx, DVBO-d6): 6 12.5 (bs, 1H),

(bs, 1H), 9.04 (bs, 1H, 8.07 ( d lew

g Hz, 1H), 8.03 (s, 1H), 7.9 (
J—76Hz 1H) 77(d J—84|Hbz

9

18386675(m 6H), 7.32 (d, J = 8.4

Hz, - 2. mH) 1H), 2.4 (m 2H), 2.2-2.0
?ﬁ) TIlﬂE)Cg 114q)(16@ 2 e‘%M wag-lded a*q 10900194018%11 pleBxemmis 181

were pr epdrd3Bye t4ﬂé A@s(léﬁéla 8@6@@%3&%%@4@@%6%@ A nehpl e 175

or routi rdecm%@m%thqné rﬁé ther df reastiony mpxdge Map st gsleat raeqitgpregature for 1 h. The

t et r al onec@tion stxtercargsdiher dduted mithndietdoramythansd( SA lploanslc washed it gﬁ%ﬁ ately

f unct | onaKugELEtonef Nafled0 why Siheweganisdivebivas drist pyssediny selehnico (iliere

pr océdur égmmrilunﬂwﬁﬁvc%pwwe Th produsgd wan pufificdaby flash hyonstoegaphy paing 5%

Anal yt i cathybegetsis(imbpyangsag give K nmRoand( 114z 85D oolid4HL §MR (400 MHz, CDCL):

d6) : 612. 5{bkt GlHY =8.41F% S5, uir (. ). 3410FISEOE2HHLH).68 @160 iz ama;zmm (d,

J=8.0 HzZH)zLE§1M$”%3957(M+ﬁ}] 4H), 7.74-7.64 (m 3H), 7.46 (t, J = 96.06%

30 6-(4-Nitrophenvl)-3.4-dihydronaphthalen-1(2H)-one (182C):

18

O

O,N O 182C

Pd(PPhs), (0.023 g, 0.19 mmol) was added to a solution of product of Example 182B (5.0 g, 16.8
mmol) in 60 mL of 1,4 dioxane-H,O (3:1) mixture under argon atmosphere, followed by cesium
35  carbonate (13.7g, 42.0 mmol) and 4-nitro phenyl boronic acid (2.81 g, 16.8 mmol). The reaction
mixture was degassed for 5 min. The reaction mixture was then refluxed for 5 h, and solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over sodium sulphate, filtered and removed under reduced
pressure. The product was purified by flash chromatography to afford title compound (3.5 g, 77%)
40  as solid. "H NMR (300 MHz, CDCls): § 8.34-8.30 (m, 2H), 8.15 (d, J = 8.4 Hz, 1H), 7.78-7.75 (m,
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140NAN W 7.6 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H), 3.85 (m 2H), 3.4 (m

1H), 3.1-2.8 (m 2H), 2.65 (m 2H), 2.2 (m 1H), 2.0 (m 1H. 177 H
1H NVR (480 2M2162DW50- ESI-MS N H o0 i& SO ....... " 40 mmmeou/o@ssm 51
(bs, 1H), 931(bs 1H), 9.10 (bs, 1H), 8.04 (s, 7.97 (d, J = 8.1 H,

1 7. 6 P

707 (o ;%57 %ﬂﬁ”’ LGRS 51?‘#6'3@%2%2@)2%% SRS

3H), 2.4 ( (d, J =
2-Fluoro-6-(4-nitrophenyl)-3.4-dihvdronaphthalen-1(2H)-one (182D):

O

903
O 182D
O,N

Selectfluor (1.27 g, 3.58 mmol) was added to product of Example 182C (0.8 g, 2.99 mmol) in 20
mL of methanol. The reaction mixture was refluxed for 4 h, and the solvent was then removed
under vacuum to obtain the residue. The residue was dissolved in dichloromethane. Insoluble
10 materials were filtered, and filtrate was washed with water followed by brine solution. The
organic layer was dried over sodium sulphate, filtered and concentrated to afford title compound
(0.6 g, 70%) as solid. "H NMR (300 MHz, CDCls): § 8.35 (m, 2H), 8.20 (d, J = Hz, 1H), 7.75(m,
2H), 7.65 (m, 1H), 7.52 (s, 1H), 5.30-5.10 (m, 1H), 3.30 (m, 2H), 2.65 (m, 1H), 2.40 (m, 1H); ESI-
MS m/z =286 (M+H)".
15
2-Allvl-2-fluoro-6-(4-nitrophenvl)-3.4-dihydronaphthalen-1(2H)-one (182E):

OsN

Allyl bromide (1.89 g, 15.7 mmol) was added to a solution of product of Example 182D (3.0 g,

20  10.5 mmol), KOH (1.17 g, 21.0 mmol) and TBAI (0.77 g, 2.00 mmol) in Toluene (120 mL) at 0

°C. The reaction mixture was stirred at room temperature for 18 h. The reaction mixture was then

diluted with water and ethyl acetate. The separated organic layer was washed with water, brine

solution, dried over sodium sulphate, filtered and concentrated under reduced pressure. The

product was purified by flash chromatography using 10% ethyl acetate in hexanes to afford title

25 compound (2.5 g, 73%) as solid. "H NMR (300 MHz, CDCl5): § 8.38-8.32 (m, 2H), 8.18 (d, J =

8.4 Hz, 1H), 7.80-7.75 (m, 2H), 7.61 (m, 1H), 7.50 (s, 1H), 5.86 (m, 1H), 5.23 (d, J=8.4 Hz, 2H),
3.25-3.09 (m, 2H), 2.77-2.25 (m, 4H); ESI-MS m/z = 326 (M+H)".

2-Allyl-6-(4-aminophenyl)-2-fluoro-3.4-dihvdronaphthalen-1(2H)-one (182F):

30

HoN
Iron powder (0.214 g, 3.86 mmol) and NH4CI (0.040g, 0.74 mmol) was added to a solution of
product of Example 182E (0.51g, 1.53 mmol) in 25 mL of ethanol-water (2:1) mixture. The
reaction mixture was refluxed for 2 h, and solvent was removed under reduced pressure. The
35  crude product was purified by flash chromatography using 2% methanol in chloroform to afford
title compound (0.3 g, 66%) as solid. '"H NMR (300MHz, CDCls): § 8.07 (d, J = 7.5 Hz, 1H), 7.53
(dd, J; = 1.2 Hz, J> = 8.1 Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H), 7.39 (s, 1H), 6.75 (d, J = 8.4 Hz, 2H),
5.98-5.84 (m, 1H), 5.29-5.20 (m, 2H), 3.84 (bs, 2H), 3.16-2.97 (m, 2H), 2.80-2.54 (m, 2H), 2.46-

2.33 (m, 2H); ESI-MS m/z = 296 (M+H)".

-112 -



7.2 Hz, 2H), 2.08 (m 2H), 1.90 (m 1H), 1.45 (m 1H), 0.9 (m 6H) .
178 H NCO2H 1H NWR (400 MHz, DMBO- ESI-M5s i & Oe;c 40iw, d6): 6 12.40 (bs,
1H), 9. 0ewoQhe12/16e4278. 87(bs, 1H), 8. 02(m m z = 582 ( M+H) +PCT/URR)12/03852@- 7. 49
(m 6H), 7.33 (t, HPLC J= 7.6 Hz, 3H), 7.07 (d, J= 7.6 purity: Hz, 1H),
4.22 (m1H), 2.88- 90% 2.79 (m3H), 2.45(m 1H), 2.25 (d, J = 6.4 Hz,

2H), 2.15 ( ml-}ﬂG-&ll\%pé-iJﬁio?rg-%mxg-l_SD.6'.7.8-tetrahvdronanhthalen-g-vl)nhenvl)-3-
trifluoromethyl)phenylurea (182G):

3(Trifluoromethyl)phenyl isocyanate (0.158 g, 0.84 mmol) was added to a solution of product of
Example 182F (0.25 g, 0.84 mmol) and triethylamine (0.128 g, 1.26 mmol) in THF (15 mL). The
reaction mixture was stirred at room temperature overnight. The solvent was then removed under
reduced pressure, and crude product was purified by flash chromatography using 20% ethyl acetate

10 in hexanes to afford title compound (0.2 g, 50%) as solid. '"H NMR (300 MHz, CDCls): § 8.07 (d,
J=17.5Hz, 1H), 7.67 (s, 1H), 7.62 (d, J = 7.8 Hz, 2H), 7.54- 7.44 (m, 5H), 7.40-7.28 (m, 4H),
5.90-5.80 (m, 1H), 5.29-5.20 (m, 2H), 3.40-2.98 (m, 2H), 2.60-2.50 (m, 2H), 2.48-2.30 (m, 2H);
ESI-MS m/z = 483 (M+H)".

15 2-(2-Fluoro-1-0x0-6-(4-(3-(3-(trifluoromethyl) phenyl) ureido)phenyl)-1,2.3.4-
tetrahvdronaphthalen-2-yDacetic acid (182):

0 F

ok
QA8 1C ’
P 182
FsC N” N

H H
KMnQ, (0.196 g, 1.24 mmol) was added to a solution of product of Example 182G (0.30 g, 0.62

20  mmol) and NalOy4 (1.33 g, 6.2 mmol) in 30 mL of acetone-water (2:1) mixture. The reaction
mixture was stirred at room temperature overnight. After the solvent was removed in vacuo, the
residue was dissolved in water and extracted with ethyl acetate. The organic layer was dried over
sodium sulphate, filtered and removed under reduced pressure to obtain the crude product which
was purified by the preparative HPLC to afford title compound (0.075 g, 25%) as solid. "H NMR

25 (400 MHz, DMSO-dy): 6 12.5 (bs, 1H), 9.11 (bs, 1H), 9.01 (bs, 1H), 7.96 (m, 2H), 7.72 (t, J = 8.4
Hz, 4H), 7.62-7.50 (m, 4H), 7.32 (d, J= 7.6 Hz, 1H), 3.20-3.05 (m, 4H), 2.90 (m, 1H), 2.66 (m,
1H); ESI-MS m/z = 501 (M+H) *; HPLC purity: 96%.

Examples 183-184 were prepared by the analogous procedures as described above in Example 182
30  using appropriate starting materials.

Ex Structure '"H NMR Data Mass/pu
rity
183 Qe "H NMR (400 MHz, DMSO-dq): & | MS m/z =
O‘ OH | 12.50 (bs, 1H), 8.96 (2s, 2H), 7.95 | 467
° 0 (d,J=8.4 Hz, 1H), 7.72 (t, J=8.8 | (M+H) ";
Q I O Hz, 5H), 7.62 (d, J = 8.4 Hz, 2H), | HPLC
cl N N 7.33-7.27 (m, 2H), 7.03 (m, 1H), | purity:

3.20-3.02 (m, 4H), 2.90 (m, 1H), | 98%.
2.67 (m, 1H).
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1.41(m2H),1.23(m 1H), 0.89 (m 6H. 1791 6" o/ \ 1z 0 LlI- ZO0 Z(
1H NWVR (400 MHz, DMSO- ESI-MS d6): 6 12.40 (bs, 1H), 9.07 (bs, nmz = 532
1H ), 8.o%0(beyi6itdy, 8.20 (t, J = (M:H) +; 8.4 Hz, 1H) PCT/BB012WB852H) , 7. 52
HPLC (d, J = 12.8 Hz, 1H), 7.43 (d, qurlty 8.8 Hz, 1H) 7.37 (m
2H), 95%— ¢33+ {s—tH—7 25715 {(m 7 08 (d 3 =g 4 b

1H) . 6. 81 184 F N'MR (@00 MHy, DMS0de): & | ESI-M:

O‘ © 12.60 (bs, 1H), 8.88 (bs, 1H), 8.73 | m/z=
o 0 (bs, 1H), 7.95 (d, J = 8.4Hz, 1H), | 432
@L L O 7.71 (t, J = 8.8 Hz, 4H), 7.59 (d, J | (M+H) ;
NN =8.4 Hz, 2H), 7.47 (d, J = 8.0 Hz, | HPLC
2H), 7.29 (t, J = 8.0 Hz, 2H), 6.98 | purity:
(t, J= 7.2 Hz, 1H), 3.17 (m, 2H), | 93%.
3.16-3.04 (m, 2H), 2.93 (m, 1H),
2.89 (m, 1H).

Example-185

0
OH
) —=- O‘ O‘ —
ON O 182C  oN O 185A ON 1858

—Opf— OH
1 oH CO,Et
O‘ O‘ o e
N 185E
ON 185C ON 185D 2
o]
? oH OH
CF3 CO,Et CFs3 CO.H
_f, 9.
Pe 0O
Pq 185
185F N” N
N R H o H

5  Reagents and conditions: a) PhI(OAc),, AcOH, RT, 16h; b) Pyridinium dichromate, Acetone,
RT, 18h ; ¢) LiIHMDS, EtOAc, THF, 0 °C to RT ,4h; d) 3N HCI, MeOH, RT, 18h; ¢) Pd/C, H,,
EtOH, RT, 3h; f) 3-CF;PhNCO, Et;N, THF, RT , 12h; g) NaOH, MeOH-THF-H,0, RT, 18h.

Procedure:
10
2-(2-Hvdroxy-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenylDureido)phenyl)-1,2,3.4-
tetrahvdronaphthalen-2-vl)acetic acid:
1.1-Dimethoxy-6-(4-nitrophenvl-1.2.3.4-tetrahydronaphthalen-2-ol (185A):
15

|
O

¢
SO
O 185A
ON

KOH (4.40 g, 78.6 mmol) was added to an ice cold solution of product of Example 182C (7.0 g,
26.2 mmol) and PhI(OAc), (8.44 g,26.2 mmol) in methanol (180 ml). The reaction mixture was
stirred at room temperature for 16 h. The reaction solvent was removed under vacuum, and residue
20  was partitioned between ethyl acetate and water. The separated organic layer was dried over
sodium sulphate, filtered and concentrated. The product was washed with pentane to give title
compound (7.0 g, 81%) as solid. '"H NMR (400 MHz, CDCl;): § 8.28 (m, 2H), 7.78 (d, J = 8.0 Hz,
1H), 7.75-7.71 (m, 2H), 7.45 (dd, J; = 2.0 Hz, J, = 8.4 Hz, 1H), 7.41 (s, 1H), 4.29 (t, J = 4.0 Hz,
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(d, J= 7.2 Hz, 1H), 4.16 (t, J= 6.4 Hz,1H), 2.89-2.77 (m 3 H), 2.32
(s, 3H), 2.28 (d, J= 7.2 Hz2H), 2. 14-2. 05(m 3H),

1. 89( m 1HyOL0 D621 H) | 0.85 (m 6H). WD 2012/ 16212 PPCI/SUB203%£038520

18OSI OOOHNCO2H Y I 1H NWMR 400|sz DVSO- d ). 6 12.40 (bs, 1H), 9.06
(bs

10

15

20

25

30

35

lﬁé(m 1§ IKI) 12;% @O%é? ?Vté) A @ %ﬁé?@l%@(%@g%p{?bf %,&FDIH)7 52

S m/z
1.1-Dimethoxv-6-(4-nitrophenyl)-3.4-dihydronaphthalen-2(1H)-one (185B):

|
0.0

204
O 185B
O,N

Pyridinium dichromate (0.36 g, 0.97 mmol) was added to a solution of product of Example 185A
(0.2 g, 0.6 mmol) and molecular sieves (3A, 0.5 g) in 10 mL dichloromethane under argon
atmosphere, followed by acetic anhydride (0.1 mL). The reaction mixture was stirred for 18 h at
room temperature. The reaction mixture was then filtered, and the filtrate was washed with water.
The separated organic layer was dried over sodium sulphate, filtered and removed under reduced
pressure. The product was purified by flash chromatography using 20% ethyl acetate in hexane to
afford title compound (0.12 g, 63%) as solid. "H NMR (300 MHz, CDCl:): & 8.31 (d, J = 9.0 Hz,
2H), 7.82 (d, J = 8.1 Hz, 1H), 7.75 (d, J = 9.0 Hz, 2H), 7.54 (dd, J; = 1.5 Hz, J, = 8.4 Hz, 1H),
7.46 (s, 1H), 3.38 (s, 6H), 3.25 (t, J = 6.0 Hz, 2H), 2.75 (t, J = 6.9 Hz, 2H). ESI-MS m/z = 328
(M+H) .

Ethyl-2-(2-hvdroxy-1.1-dimethoxy-6-(4-nitrophenyl)-1.2.3.4-tetrahvdronaphthalen-2-
yDacetate (185C):

|
0O

COOEt
OH
O 185C
O,N

Ethyl acetate (0.2 g, 2.29 mmol) was added to a solution of LIHMDS (0.63 g, 3.82 mmol) in 10
mL of THF at -78 °C, and the mixture was stirred for 15 min. The product of Example 185B (0.25
g, 0.76 mmol) was then added. The reaction mixture was performed at -78 °C to room temperature
for 4 h and then quenched with IN HCI. The reaction mixture was partitioned between ethyl
acctate and water. The separated organic layer was dried over sodium sulphate, filtered and
removed under reduced pressure. The product was purified by flash chromatography using 20%
ethyl acetate in hexane to afford title compound (0.15 g, 48%) as off white solid. '"H NMR (300
MHz, CDCl;): 8 8.31 (d, J=9.0 Hz, 2H), 7.82-7.72 (m, 3H), 7.46 (d, J= 8.4 Hz, 1H), 7.4 (s, 1H),
4.2 (q,J=6.9 Hz, 2H), 3.6 (s, 3H), 3.2 (s,3H), 3.0 (m, 2H), 2.75 (d, J = 14.7 Hz, 1H), 2.4 (d, J =
14.7 Hz, 1H), 2.3-2.1 (m, 2H), 1.3 (m, 3H). ESI-MS m/z =416 (M+H)".

Ethyvl 2-(2-hydroxv-6-(4-nitrophenvl)-1-0x0-1,2,3.4-tetrahydronaphthalen-2-vl) acetate
(185D):

O
OH

O‘ COOEt
O 185D
O.N

3N HCI (2 mL) was added to a solution of product of Example 185C (0.15 g, 0.36 mmol) in 5 mL
of ethanol at 0 °C and stirred for 18 h at RT. The reaction mixture was quenched with water, and
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3H), 7.31-7.15 (m 3H) 7.08 (d, 91% J =80 Hz, 1H,6.81 (d, J=7.6
Hz, 1H), 4.20 (m 1H), 2.98- 2.79 (m 3H), 2.28 (s, 3H), 2.24 (d,
J = 6.8 Hxp28t)1622714 (m 2H), 1.99-1. 79(m 2H), 1. 2CT1/US2012/088%2dH) , 1. 16
(m 2H), 0.86

solid was collected by filtration to afford title compound (0.08 g, 61%) as white solid. '"H NMR
(300 MHz, CDCL): § 8.34 (d, J= 9.3 Hz, 2H), 8.04 (d, J = 9.3 Hz, 2H), 7.98 (s, 1H), 7.78 (m, 2H),
5.76 (bs, 1H), 4.02 (q, J = 7.8 Hz, 2H), 3.2 (m, 1H), 3.0-2.95 (m, 2H), 2.65 (d, J = 15.3 Hz, 1H),
2.39 (m, 1H), 2.16 (m, 1H), 1.15 (t, J = 6.9 Hz, 3H); ESI-MS m/z = 370 (M+H)".

Ethyl 2-(6-(4-aminophenyl)-2-hvdroxv-1-0x0-1,2.3.4-tetrahvdronaphthalen-2-yl) acetate
(185E):

O
OH

O‘ COOEt
(T e
H,N

10 Excess 10% Pd/C (0.04 g) was added to a solution of product of Example 185D (0.08 g, 0.21
mmol) in 5 mL of ethanol, and the reaction mixture was stirred at room temperature for 3 h. The
reaction mixture was filtered over celite bed, and filtrate was removed under reduced pressure.
The residue was partitioned between ethyl acetate and water. The separated organic layer was
dried over sodium sulphate, filtered and removed in vacuum. The crude product was washed with

15 Et,0 and pentane to afford title compound (0.05 g, 68%) as off white solid. '"H NMR (300 MHz,
CDCly): 8 8.03 (d, J = 7.5 Hz, 2H), 7.55-7.35 (m, 4H), 6.75 (m, 1H), 4.53 (bs, 1H), 4.2 (m, 2H),
3.83 (bs, 2H), 3.18 (m, 2H), 2.67 (m, 2H), 2.40 (m, 1H), 2.25 (m, 1H), 1.28 (t, J = 6.9 Hz, 3H);
ESI-MS m/z = 340 (M+H)".

20 Ethyl-2-(2-hvdroxy-1-0x0-6-(4-(3-(3-(trifluoromethyl)phenvlureido)phenyl)-1,2.3.4-
tetrahvdronaph thalen-2-yl) acetate (185F):

0
OH
CF, O‘ COOEt
O
ij\NJ\N O 185F
H H

3-(Trifluoromethyl) phenyl isocyanate (0.12 g, 0.64 mmol) was added to a solution of product of

25  Example 185E (0.2 g, 0.58 mmol) and tricthylamine (0.17 g, 1.76 mmol) in THF (10 mL). The
reaction mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure, and product was purified by flash chromatography using 1% methanol in
chloroform to afford title compound (0.14 g, 45%) as white solid. 'H NMR (300 MHz, DMSO-dy):
8 9.2 (bs, 1H), 9.0 (bs, 1H), 8.05 (s, 1H), 7.95 (d, J = 7.8 Hz, 1H), 7.75-7.45 (m, 8H), 7.35 (d, J =

30 7.8 Hz, 1H), 5.7 (s, 1H), 4.0 (q, J = 7.2 Hz, 2H), 3.2 (m, 1H), 2.95 (m, 2H), 2.7 (d, J = 15.3 Hz,
1H), 2.4 (m, 1H), 2.2 (m, 1H), 1.2 (t,J = 7.2 Hz, 3H); ESI-MS m/z =527 (M+H)".

2-(2-Hvdroxy-1-0x0-6-(4-(3-(3-(trifluoromethy)phenvlhureido)phenyl)-1,2.3.4-
tetrahvdronaphthalen-2-vlacetic acid (185):

Q oH
CF; O‘ COOH
0
] 185
N” N
H H

2N NaOH (0.031 g, 0.79 mmol) was added to a solution of product of Example 185F (0.14 g, 0.26
mmol) in 15 mL of THF-methanol (2:1) mixture, and the reaction mixture was stirred at room

35
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(m 6H). 181 1H NWVR (300 MHz, DWVsO- HPLC 101 IWSO o co2H d6): 6 12.4
(bs,1H), 9.03 (bs, 1H),8.70(bs,1H),8.34-8.24 (m 2H), 7.91 (d,J = 9.0 Hz,
purity: 9%en2012/1620F), 7.73-7.66 (m 3H), 7.59 (d, POTAISB01Z2/0B8520 1H) |
7.31 (bs, 1H), 7.26-7.15 (m 2H), 6.82 (d, J= 7.2 Hz, 1H), 3.77
(m 28, tg’m]gz)l'erature for 18 h. After the solvent was removed under vacuum, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was neutralized with 2N aq. HCL The
resulting solution was cooled to 0 °C, and solids were collected by filtration and dried under
vacuum to afford title compound (0.09 g, 69%) as white-solid. '"H NMR (400 MHz, DMSO-dq): &
5 114 (bs, 2H), 8.13 (s, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.75 (d, J = 6.0 Hz, 1H), 7.62 (d, /= 6.4 Hz,
1H), 7.5-7.35 (m, 6H), 7.22 (d, J = 7.2 Hz, 1H), 6.0 (bs, 1H), 3.15 (m, 1H), 3.03 (d, J = 15.6 Hz,
1H), 2.85 (m, 1H), 2.5 (m, 1H), 2.35 (d, J = 15.6 Hz, 1H), 2.0 (m, 1H); ESI-MS m/z = 449 (M+H)
*. HPLC purity: 96.49%.
10 Examples 186-189 were prepared by the procedures analogous to those described in Example 185

using appropriate starting materials.

Ex

Structure

'H NMR Data

Mass/pu
rity

186

OOH

o] O‘ COOH |

A3 C

N
H H

'H NMR (400 MHz, DMSO-dq): &
12.2 (bs, 1H), 9.04 (s, 2H),7.92 (d,
J = 8.0 Hz, 1H), 7.75-7.55 (m,
7H), 7.31 (m, 2H), 7.03 (d, J = 6.8
Hz, 1H), 5.63 (bs, 1H), 3.2 (m,
1H), 2.93 (m, 2H), 2.6-2.4 (m,
2H), 2.1 (m, 1H).

ESI-MS
m/z =
465
(M+H) ",
HPLC
purity:
97.5%.

187

Q o
O‘ COOH
)OJ\
NN ‘
£oHH

'H NMR (300 MHz, DMSO-dq): &

19.36 (bs, 1H), 8.68 (bs, 1H),8.15

(t,J=7.5 Hz, 1H), 7.92 (d, J= 8.4
Hz, 1H), 7.75-7.55 (m, 6H), 7.25
(m, 1H), 7.15 (t, J = 7.5 Hz, 1H),
7.03 (m, 1H), 3.2 (m, 1H), 2.95-
2.8 (m, 2H), 2.5-2.35 (m, 2H), 2.1
(m, 1H).

ESI-MS
m/z =
449
(M+H) 7
HPLC
purity:
93.3%.

188

oOH

O ) o

|

RS NS
N N

H H

'H NMR (300 MHz, DMSO-dq): &
9.49 (bs, 2H), 7.92 (d, J = 8.4 Hz,
1H), 7.7-7.45 (m, 8H), 7.32 (d, J =
8.4 Hz, 2H), 3.2 (m, 1H), 2.95-2.8
(m, 2H), 2.5-2.4 (m, 2H), 2.1 (m,
1H).

ESI-MS
m/z =
465
(M+H) ",
LCMS
purity:
92%.

189

Q OH
O‘ COOH|.
N N
H H

'H NMR (300 MHz, DMSO-dq): &
12.1 (bs, 1H), 9.16 (bs,1H), 8.94
(bs, 1H),7.92 (d, J = 7.8 Hz, 1H),
7.75-7.55 (m, 6H), 7.35-7.25 (m,
2H), 7.16 (t, J = 7.5 Hz, 1H), 6.8
(d, J = 6.9 Hz, 1H), 3.39 (m, 1H),
3.21 (m, 1H), 2.92 (d, J= 15.3 Hz,
2H), 2.55 (m, 1H), 2.28 (s, 3H),
2.12 (m, 1H).

ESI-MS
m/z =
445
(M+H) ",
LCMS
purity:
91.88%.
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2.9 (m 3H), 2.84-2.71 (m 1H), 2.4 (m 1H), 2.29 (s, 3H), 2.0
(m 1H, 1.87 (m 1H). Exanpl e- 182 182A182B H2N g OH 182G182
5Reagent swandixwad7ti ons: a) Aq HBr Reflux, 12h; b) Tf2@CTDSRRA2/088520 RT, | h;
c) 4-NO2 phenyl boronic acid, Pd(PPh3)4, Cs2C03, D oxane-H20, 80 C, 5h; d)
sel ect Fluor, MeOH, 80 C, 4h; e) AIIyI brom de, TBAI, KOH, RT, 18h; f)
Fe/ NHACl, EtOH, H20, Reflux, 2h; g)_3-CF3- hNCO Et3N THF, RT 12h h)
Li OH, THF-H20, RT , 12h. 10Procedur 164805012/ 162127PCT/ US2012/ 038520
2- (2- Fl uor o- 1- 0x0r 6 (4-(3-(3- (t;lfluoronethyl)phenyburel do)phenyl) 1,2,3,4-
t et r ahydr onapht haé 52 ybaceti 6,8 ‘
56- Hydr oxy- 3, 4- roﬁaphth i 1(2&!). one A)_. 0 ‘ Agqueous HBr
(100 ni) soo@ 6- tetr /‘/;%i()\/andthe

i ' ed PBr ové&rnirght. 0‘i"he réDa“btl on Mxture was then
brought to roomtenperature 10 and extracted with ethyl acetate (2X100 ni).
The organic | ayer was dried over sodloum sul phate, fi I ter ed and renoved
under reduced pres € ) C )

chr omat ography @’ Ag: [ '

(8.0 g, 86% A solad. 1H NVR (400 Mk, CDC13) @ 590 d, J= 8.0 Hz, 1H),
6.78 (d, J ¥874 Hz, 1H), 6.99 (s, 1H), 6.23 (BS, 1H), 2.9 (t, J = 6.0 Hz,
2H), 2.62 (t J =6.0H, 2H, 2.11 (m 2H); ESI-Ms nfz = 163 15(M-H).

5-0x0- 5, 6, 7, 8-t et rahydr orfapht h haI en-2-y1 trifl uomret haneguol'f onate (182B):
P en gty
FSCQ\”J\” 190G F.c ”J\” 190

5  Reagents and conditions: a) NaH, Mel, THF, RT, 16h; b) 3N HCI, EtOH, RT, 3h; ¢) Allyl
bromide, TBAI, KOH, toluene, RT, 16h; d) KMnQ,, NalQ,4, RT, 16h; ¢) MeSO;H, EtOH, RT, 12h;
) Fe-NH4Cl, EtOH-H,0, 90 °C, 2h; g) 3-CF;PhNCO, Et;N, THF, RT, 12h; h) LiOH, THF-H,0,
RT, 12h.

t e conpound

10 Procedures:

2-(2-Methoxy-1-0x0-6-(4-(3-phenvlureido)phenvl)-1.2.3.4-tetrahvdronaphthalen-2-vDacetic
acid:

15
1.1.2-Trimethoxv-6-(4-nitrophenvl)-1.2.3.4-tetrahvdronaphthalene (190A):

d_b

408
O 190A
O,N

Methyl iodide (15.1 g, 106.1 mmol) was added to an ice cold solution of product of Example 185A

20 (2.0 g, 6.1 mmol) and NaH (0.76 g, 31.91 mmol) in THF (120 mL)). The reaction mixture was
stirred at room temperature for 16 h. The reaction mixture was then quenched with ice cold water
and extracted with ethyl acetate. The separated organic layer was dried over Na,SOy,, filtered and
removed under reduced pressure to give title compound (6.0 g, 83%) as solid. '"H NMR (400 MHz,
CDCls): 6 8.29-8.25 (m, 2H), 7.80 (d, J = 8.0 Hz, 1H), 7.73-7.69 (m, 2H), 7.45 (dd, J; = 2.0 Hz, J,

25 =84 Hz, 1H), 7.37 (s, 1H), 3.87 (m, 1H), 3.42 (s, 6H), 3.07 (s, 3H), 2.95 (m, 1H), 2.83-2.77 (m,
1H), 2.28-2.19 (m, 2H)); ESI-MS m/z = 344 (M+H)".

2-Methoxv-6-(4-nitrophenyl)-3.4-dihvdronaphthalen-1(2H)-one (190B):

O 190B
O,N
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Tf O 182B 20Triflic anhydride (16.7 g, 59 2 mmvol) was added to an ice cold
sol ution of product of Exanple 182A (8.0 g, 49.3 mmol), DMVAP (1.20 g, 9.83
nmol ) andw®,26tdweei2di ne (5.20 g, 49 3 nmmol ) in di chl or omeCharseo1203852d.) . The
reaction nixture was stirred at roon1tenperature for 1 h. The reaction

ey %'%aasww%l%;% Haen ze&%ggfhe Sl

over sodﬂﬁ 4t IRy SiEdYe The

S PR atWB ?t et VU %{?Sé“re
i g@ At e LR e
CDC13 11§ (IHO ujt wa w1t ompgu sgrh 2H)

2 68 (t I\jMRé3Q9 211 ((rh?a %15@ ,\;1@,,)755 (m, lH)

306- (4-Nit g\(g @T%F%ﬁ bRR4E elﬁl)al?(mmdﬁlé ?(‘loa(?t)lﬂ) 2.30 (m, 1H);

02N Pd(Pﬁﬁ% T@ f 19 nnDI) was added to a solution of product of
nqle 182B . , . , 1) m Xt ure

under'%ar gon a 4 fridapifraphenvi) -3 d-dibydsenaphihalen-| e GUCYy 5 o mol )

and 4-nitro phenyl boronlc aC|d (2. 81 g, 1§. . The reactlon m xture

was degassed for 5 mn. The reaction rg then refluxed for 5 h, and

sol vent was renoved under reduced Qr es he resi due was partltloned

bet ween et hyl acetate and water. - separated organic | ayer was dried over

sodi um sul phate, filtered an Rems ‘d und@@3reduced pressure. The product

£

\éllvgz.spg(r): T(%%ﬁik [ §§§ g cYed é 9;ﬁjut ondf %8 O?u g I%?]% 77 /Q

?Z, 1H), fﬁ?eracln §pf' (P cra %{Z 10he§ (m
H), I\/é% 06?; VJ) te hdw edo ganic 'l was ’OV aZS 4, ter]C

E-S::I UOr O- _2% : E uced 1SS re Th rod{ct was ﬁe rméatggr ng 109 02N

Selectflli%g éjle) h%ré t%elﬁ gqgg as a0li %é 9(?8

g, 2 99 Uf or 4
reS| get&ggﬁgl éﬁ?v dIC%? g%§§2 dlu ngérl '

flltered
The organ
to afford title conpound (0.6 g, 70% as EP|I . 1H N\R (300 MHz, CDCl13): 6
8.35 (m 2H), 8.20 (d, J= Hz, 1H), 7.75(m Gﬁb, 7.65 (m 1H), 7.52 (s, 1H)
5.30-5.10 (m 1H), 3.30 (m 2H), 2.6% W 1 >OHo (m 1H): ESIMB mz =
"ydronaphthalen 1(2H)-one (182E):

286 (MrH). 15
2-Allyl-2-fluoro-6-(4-nitrophen
02N Al lyl brom de (1 89 g 5 Qy:l) waﬁmadded to a solutlon of product of
Exampl e 182D (3.0 2P| 3 nmol ) and TBAI (0.77
g, 2200 rrdp S Pi¥a lu]esdém(ﬂi?’@S?FL a’tan()"e@"ldﬁ‘?@“%%ﬂrP%t ?ﬁ%&amplé 14 (639 1 r ed
at room téerperamgb énd JYalQg(I26 FhadG Baoli BrecRPR ke Kl THBRE dilheif@dtion t h
wat er andVERHyanstEtedta roop denepa g tferg! %Pg“él?ﬁ tesipegy wps prittiensd ihewveq ehyhat er
bri ne soldgtrieAnd mtr:reahwew%aﬁgalﬁf Lyierarasdicd eyer NapSq fisepd @pd caroysbnder under
reduced pP@SELEsSUTHRa 68&%@0%@%@1?‘& @%%)oay spliadhy Mﬁ@%ﬂ\%?r “#di ng
10% Phy |8 Eckk &e.d Dnd hekdhes. 1. &f6d8 (i 8He 795 (éohpdt}nfdzgﬁ)ﬁ  (ME30A), as
sol i d. 1H NVR. (150G e, SFODEARm, 16182 B8ldg/ 3408z 3H). 2.48. (wg 21Ty ESEMS 828 Hz,
1H), 7.805¢ (MsH) m 2H) 7.61 (m 1H), 7.50 (s, 1H), '5.86 (m 1H), 5.23 (d
J=8.4 Hz, 2H), 3. 77 2.25 ESI-NB nl z 326
(M'l' 2_ Al lLthyl 25 7.:‘, iR phenyl)s1-ox4 h4-tetkp ‘_: halepr21vhacete -one
(182PF: 30 M).HzN Iron powder (o 214 g, 3.86
nmol ) and NHACL (0.040g, 0.74 mol) was added to a solution of product of
Exanpl e 182E (0.51g, 1.53 mmol) in 25 nLQof et hanol -water (2:1) nixture.

i i Pinland_9al vent was renpved under
purli fied by flash chronmat ography
i t1% conmpound (0.3 g, 66% as

reduced pressure. The 35 crude prod
usi ng 2% net hanol in chl oroforg
solid. 1H NWR (300MHz, CDC13): .07 (4dgeJ= 7.5 Hz, 1H), 7.53 (dd, J1 =
1.2 Hz, J2 = 8.1 Hz, 1H), 1A i, J =8.4 Hz, 2H), 7.39 (s, 1H), 6.75 (d,
J= 8. 4 HaVictRddp sulph@B8id34.5 (i) wak khldedFo 2 wIHicAO proyluc bl ExaBip&41 90D<0.2@£)0.18

3. 16- 2. 97nifol) irRédhgnoR (180nR), 5dd (hnrea@ti)n m&K w6 wa s d(anro@HjempESturdv anight= 296
(MtH) . WD 2012/ 162127PCT/ US2012/ 038520
1-(4-(6-Alyl-6-fluoro-5-0x0-5, 6,7, 8-tetrahydronapht hal en-2-yl) phenyl) - 3-
((trifluoronethyl)phenyl)urea (182G : S. NA N 101 182G F3C 5H H
3(Trifluoromethyl)phenyl isocyanate (0.158 g, 0.84 mmol) was added to a
sol ution of product of Exanple 182F (0.25 g, 0.84 mml) and triethylam ne
(0 128 g, 1. 26 nnDI) |n THF (15 nL) The reactlon nlxture was stlrred at

.y o o o o o o " o



KMh04 (0.196 g, 1.24 mmol) was added to a solution of product of Exanple
182G (0.30 g, 0.62 20 mmol) and Nal04 (1.33 g, 6.2 nmmol) in 30 nL of

acet one- wa0Dep1(@2y m xture. The reaction m xture was SPCTASA121038500 M
tenperature overnight. After the solvent was rem)ved in vacuo, the residue

was gi ss h\éegqlxlfeglbmatger and Ethragf%q%?f‘éin%fS%ﬁ%hnéi gca%t %a%'li)he 0 n| c |layer
it i ﬁ@w@mﬂi ng%sg e r Ef]fg{‘?zéé‘“ Jitle wgglafe%%% &tﬂcsf o
afford t iS50 z
6) (21 o ( T i 5 1} 40 ’ H@zasﬁs S Tag. 7 72
‘2 )ém4351&254fg> H)ﬂé f7’569(’fﬁ§_ IIZQS S?,’fz(é é‘[é)% , 1%0&322;?) 37o;

ter| als. Ex
40iw F OH o 1H NMR (400
7.95 (d, J= 8.4 Hz, 1H),
P ~7.33-7.27 (m 2H), 7.03
. (m 1H. M5 mz = 467
A PCT/US2012/ 038520 184 1H NWR
(400 MHz, DMVMSO-d6): 6 ESI-MS 2.601¢dgrs, 1H), 8.88 (bs, 1H), 8.73 nmz =
la 1.10' W(bs, 1H), 7.95 (d,HN .4Hz, 1H), 7.71 (t, J= 8.8 Hz, 4H), 7.59
(d, J :8.Imnl-1lz>wd211—1)0 187 .243.2¢0 dymdl) andBNH4(1-liz(0 0244) 0.63.1@8olj tvas Jdded t®afslzlut1<2d-|9>f} 6.98
432 ( MrH)produbiPCEpummile Y90E (( g, J.36& nind) Hy 30 hH) of 8thanpl-(vater 2H)), mBtiré- Bhe04 (m
2H) , 2. 93eqctipn thifyre ¥a8@fl(ormd far-) h. S8Bent waxmmp)lved Urgisr ©dwOetl BresshiteNand pI@BENI N H
HH H was purified by flash chromatography using 2% methanol in chloroform to afford title compound
15 (0.4 g, 86%) as solid. '"H NMR (300 MHz, CDCL): § 8.06 (d, J = 8.1 Hz, 1H), 7.47-7.43 (m, 3H),
7.38 (s, 1H), 6.73 (m, 2H), 4.15 (q, J = 7.5 Hz, 2H), 3.80 (bs, 2H), 3.42-3.35 (m, 1H), 3.3 (s, 3H),
2.94-2.79 (m, 3H), 2.53-2.36 (m, 2H), 1.2 (t,J = 6.9 Hz, 3H); ESI-MS m/z = 354 (M+H) ".

(Q P=

descri bed above in Exarrpl e 182 30u5| r%ﬂ’af%pr opri ate star in

Structure 1H NVR Data Mass/pu rity 183 fa SO Cl
MHz, DMSO-d6): 6 12.50 (bs, 1H), 8.
772(t J= 8.8 Hz, 5H), 7.62 (d, J
(m 1H), 3.20-3.02 (m 4H), 2.90 (m
(MtH) +; HPLC purity: 98% * .

Ethyl2-(2-methoxy-1-0x0-6-(4-(3-phenvlureido)phenyl)-1,2,3.4-tetrahvdronaphthalen-2-vl)

20 acetate (190G):

6 7/

Phenyl isocyanate (0.067 g, 0.56 mmol) was added to a solution of product of Example 190F
(0.200 g, 0.56 mmol) and triethylamine (0.178 g, 1.68 mmol) in THF (10 mL). The reaction
25  mixture was stirred at room temperature overnight. The solvent was removed under reduced
pressure, and product was purified by flash chromatography using 10% in hexane to afford title
compound (0.2g, 76%) as solid. 'H NMR (400 MHz, DMSO-dq): § 8.86 (bs, 1H), 8.72 (bs, 1H),
.7.95 (d, J=8.4 Hz, 1H), 7.69 (m, 2H), 7.64-7.57 (m, 4H), 7.46 (d, J= 8.4 Hz, 2H), 7.29 (t, J= 6.9
Hz, 2H), 6.98 (t, J = 7.5 Hz, 1H), 4.07 (q, J = 6.9 Hz, 2H), 3.23 (m, 1H), 3.13 (s, 3H), 2.93 (m,
30  1H),2.86(d,J=15.3 Hz, 2H), 2.43 (m, 2H), 1.18 (t,J = 7.8 Hz,3H); ESI-MS m/z =473 (M+H)".

2-(2-Methoxy-1-0x0-6-(4-(3-phenvlureido)phenvl)-1.2.3.4-tetrahydronaphthalen-2-vDacetic
acid (190):

o /

35
Lithium hydroxide (0.088 g, 2.11 mmol) was added to a solution of product of Example 190G (0.2

g, 0.42 mmol) in 12 mL of THF-water (3:1) mixture. The reaction mixture was stirred at room

-120-



5Reagents and conditions: a) Phl(QAc)2, AcOH, RT, 16h; b) Pyridinium
di chromate, Acetone, RT, 18h ; c¢) LiHVWDS, EtOAc, THF, 0 Cto RT ,4h; d) 3N
HC1, MeOHyOR®12/168127 e) Pd/C, Hz, EtOH, RT, 3h; f) 3- CF3PONTS201E038820 THF, RT

12h; g) NaOH, MeOH THF-H20, RT, 18h. Procedure: 10 _
2-(2- f’;ﬂr%%eﬁl R 6gg4éx(f§b§w§ Vrl'nf' A a&ﬁ%“¥h%"rres‘?éu%°&£h§ssxl%%& 234
1 S o SOy SO b B?fja P
an ckalimé,&‘iH lz;l'r*?laf i B?geafv B OH wang %F?d '

CCIC | t 3t 101 A < a W d

I%RI I(C c;:?"](“é rdfé] %IP)n r]r%f%ﬁng% (318 33) S’ﬁﬁ‘e(b?e 7%4 dn:)'xt8 4re was
pheAte £ HH‘%@ 0 rm%zmagz iy ha 5@5@% 12 S

d t
under vas géba?é%ﬁﬁ%}g?a‘?ﬁ@Izﬂgf@g&é&”’@rl“é‘aagv@ ihs w??étﬁ%ahat " Tiltered
and ¢ ncent rat ed The pr oduct ¥lvashed wth pent an to gl t| t I e
corrpo1 nd 6 yereduenage c dlﬂf?ﬁ apglpgou HP

Hsgz =

1H),
ll’fj[assem-lvs
rlty
&3 185p) :
"E=g, .97
130.6 ol )
MaHyon

xamgle %?
7.78 (d, ugn Oprigig taﬂylgT@tepalfiE wer7 sgqgra( I\'jl(ien:l.lc Qm@ur us
8 4 HZ ]_spl‘ju ar pro&%_%%(eé as c}sﬁrlbegf 1112@<a(n[ple 1 } 4 '

2012/ 162127PCT. US2012/ 038520 1H) 3 45 (c 2 ¢

2.83 (m| EH) | 2.27-2. 2Pbugire 2 16- 2. Eé“‘(lﬁxﬁam 1.

mz = 330—(M

1, 1- Di et Hdxy- APBHR A AL @%&%ﬂ} 8r

11 o\ 221081 U L& the ottt 8-90 ¢

nmol ) wds ad {bso HER Ayt d F1gB5R (do/ 2

and ol gcul a RO Hr-cHbo grlr@t Han&-Suitele

at nosphdre, 1€50.0-60 ({4 3PHE HadtoV g Tt u

stirred |for » (M), P& dt i/on’- ﬁﬁ?ﬁ dHe |waEYtRe

filtered, an /38 (et ed-0 BrnE s éddddo adoor gan
it dFacd-hhds rioded @hd

| ayer wgs dr|ed over sodium sul phate, f
pressurg. The product was purified by f
acetate {in hexane to afford title conpg

(300 MHZ, C13): 6 8.31 (d, JOOQO Hz
7.54 (d 0 37
.025 — 9. OCHZ

(d, J= 9. 7, 2H)
1H), 3.3

roxy l’i * di met hoxy- 6- (4-n
et ate (185C): 20 11

mz = 32

Et hyl - 2-
g, 2.29 mmol) was added to
1 of THE at -78 C__and the

kanpl e 185B (0.25 gj 50, 76, nmid

perforned at -7 ngom

h Clo T n 9 xt @

Nat ;[Jﬂi ar at ed or gani
an

tered renoved under re
| ash chr omat ography usi ng
conpound (0.15 g, 48% as
31 (d, J=9 0 Hz 2H) 78
1H), 304.2 (q,
5 (d, J=14.7
3 ESly-

|11Lr nyl) - 1- oxo- 1,
3) 35K COOEt 02N 3N HCL (2

W)
=
m

n(m

s 3H)
56 ( ]
4.

Y - 6 (4-nitrophenyl) 43

:iedjcgol .5 g) in 10

ol | owed bY acetic anhydri ¢
18 h at 10 room tenperat ure
d the filtrate was washed Vv
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1 re was
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ced
et hyl
NVR
7.75

er redu
2ES-ChiBnHedraipny b

ng 20%
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hapht h
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acetate
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pr oduct
m xt ure
guenched
acetate
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purified
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CDC13):
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(m 2H),
2H), 1.3
2- (2- hyd
acetate
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T4y - 21281 ATy
|7t3f‘t7 ity 1301 79557 UL ot ¢ ro
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HYNMR (30 Hz 3PSO 3 (| ESBMS
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d JEt ﬁ§l|HZ 1H), 7.72-7.56 (m, | 479
PH3, 7400 (dtFah: Ay dizoREpH A
>(<h1_«} WesHadHed-23dmg 1Hp|

(MHD Sy
dHRLSENn o

pr oduct
stirred

xanpl e CB&C ¢nantiblieg? 0. 36 1
8 h at RT. The reaction m

mdR) (si HD52.H0 (b =etbaliol
)ZHI)H‘ 270s1Hyy bt tadH) 1 H

WO 2012/
title cd
8.34 (d,
2H) ,
2

T
H, 2.6

5.
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Hz, 3H);

ESI

P7PCT/ US2012/ 038520 80l i d !
1d (0.08 g, 619 Nk
&H) , JE 9.

J= 15.H3 Nz | 2.39 (m

al

<

q, J

= 7.8 Hz

Vel NGR I (BN, RMBO1db ) t
s dR201 (bs1 HINRIRO (B0RHMADA

3d.1= 82H)Z, 1H),9F2E36 H),
6H2H)30 (4, = PHz B, 733
(d.Hf = 99 Hz 2fipn 3.28H)m, 1H), 1

NB nd zChir@70afthid)-1 5 Et hy

PaEity) Q
| Mot er
iESh-MS
@BCi3) :
479 . 78
@H@B (

BIRLG

3.12° (s, 3H), 2.90 (d, J = 10.5 Hz,

purity:

2- (6- (4-am nophenyl) - 2- hydr oxy- 1- oxo- 1, 2, 3, 4-t et rahydr onapht hal en- 2-y1)

acetate (185E):

product of Exanple 185D (0.08 g, 0.21 mml) in 5 nm of ethanol,
reaction mxture was stirred at roomtenperature for 3 h. The react i on
m xture was filtered over celite bed, and filtrate was renoved under

reduced pressure.

and t

H2N 10 Excess 10% Pd/ﬁ (0 04 g) was added to a solution of

he

The residue was partitioned between ethyl acetate and



HH3-(Trifluoronethyl) phenyl isocyanate (0.12 g, 0.64 mvl) was added to
a solution of product of 25 Exanple 185E (0.2 g, 0.58 mml) and

triethyl aw0One1®27 g, 1.76 nmol) in THF (10 nl). The r @aTtuseo20B8s2Ur e was
stirred at roomtenperature overnigh The soI vent was rem)ved under

. G f FoR egaphy—usi ng 1%
nmet hanol| in ¢hloroformto afford tit 8?%?91@“1813f4u E%b gg/ﬂlmlte

t
n |
solid. '"l[HNWR (300 MHz, DVMSO-d6): 6 9.2 (bs, 1H), 9.0 (bs 1H), 8.05 (s,
1H), 7.95 (d| J= 7.8 Hz, 1H), 7.75-7.45 (m 8H), 7.35 (d, J= 307.8 Hz| 1H),
1 3

reduced Nnrocenran and nrnrlllr-f Was—pu

rJ CIoPuUr v, “TTg r.l

£ 1
T

=

e

7' (s 1M, |40 (q I =7.2 H, 2H). 3.2 (m 1H), 205 (m 2, 2.7 (d, J=
153 He | 1H| 2.4 (m 14, 2.2 (m 4] 1 J= 7.2 Hz, 3H): ESI-MS iz
527 (MHH)

22 (2- iy drogyl 1- oxo- 6- (4 (3- (3 (A8 ]\@(OOMH Soffl@)%@r AT

21} 2,3, 4
- tetrahydro1aph haI en-2; yoacs gg,) 7%@8%@%? 32N Na[oH

|_oer

idg

(0.031 ¢, 0.79 s o a sol of. . pred 185F
(0.14 g.| 0.26 )i\ %% . of THF- netfa7r0%6 %t? 22

reactiorl m xture wé*s §t|rred at roomV\!D?%il1 /2 % ]}ﬁ é,lql/

tenperatjure for 18 h. After the solvent, ﬁgvﬁ% gﬁg)’\é the
resi due |was di ssolved in water and vvasr 't acet éte he aqugous
| ayer S—TeutT d.l I LUU Wi LII 2N dy. HC1- IIIU [ UbUI LI "y bUI ULI UlT Wwdas CO0O0O ed to

0 C, and solids were collected by f and dried under vacuumto
afford title conmpound (0.09 g, GQ%HaM iﬁn-sol id. IdNVR (400 MHz,

DIVBOd6) 653014(bs,02|—|) 813 (s, 1H), 7.94,(d, @80Hz 1H), 7.75
(d, J= m - 8, AH) L -3 (m 6H), 7.22 (d, J=
7.2 Hz, 31§o H, 3§ J =4¢15.6 Hz, 1H), 2.85
(m lH) 2 5(m lH) 29785 (d, J= 186 Hz, 1H)1wc2.0 (m 1H); ESI-M5S mz =
449 (M+H) +. HPLC purity: 96.49% 10Exarrp| es 186-189 were prepared by the
procedures anal ogus to those dae @rl bed in E%arg)l e 185 usi pg lappropri ate
starting materia % S CHO

| ei O OO0OH 1} VB d6):_6' a bSO, 1 ~91. HO4)
(S?,.?ZSH)ZN, 592@ O,N 197E HoN 197G J 7H),
7.31 (m 2H), 7.03 (d, J = 6.8 Hz, 1¥), 5.63 (bs, iH), 3.2 (m

1H),2.93(m 2H),2.6-2.4(m  2K), 2.1 (m 1H. ESI M} 4n6/z5= (M+H). HPLC
purity: 97. 50/% 187 0 1 OH COOH 1H NVR (300 Mz, DVBO-d6): 6

s, 1H), 8. 815" % 8.) 7-68 b2 o .,o?Hz 1H), 7.75-7.55 (m
6H), 7.25 ( 157@ J—75 ,UJ.N703(m 1H, 3.2 (m 1H),

2.95- 2.8 (m 2H) 2H) , ('I‘
Reagents and condltlons a)A yl bromide, KOtBu, THF, RT 18h; b) BBr;, CH,Cl, RT, 12h; ¢)

5 szo Py, CH2C12, RT 31’1 d) Pd(PPh3)4 , CSQCOg, DlOXﬁl’le HZO 80 OC 31’1 e) HCHO 2N NaOH
THF, RT, 3h; f) NaH, Mel, THF, RT, 18h; g) Fe-NH,CL, EtOH-H,0, 90 °C, 2h; h) 3-CFsPhNCO,
Et;N, THF, RT, 12h; i) KMnQOy, NalQ,, Acetone-H,O, RT, 18h.

Procedures:
10
2-(2-(Methoxvmethvl)-1-0x0-6-(4-(3-(3-(trifluoromethvl)phenvl)ureido)phenvl)-1,2.3.4-
tetrahvdronaphthalen-2-vlacetic acid:

2-Allvl-6-methoxyv-3.4-dihvdronaphthalen-1(2H)-one (197A) :
O

J@@N/
~0 197A

Allyl bromide (5.4 g, 45.0 mmol) was added to a solution of 6-methoxy-1-tetralone (10.0 g, 56.0
mmol) and potassium tert-butoxide in THF (50 mL), and the reaction mixture was stirred at room
temperature for 18 h. The reaction mixture was then diluted with ethyl acetate. The separated
organic layer was washed with water, brine solution, dried over sodium sulphate, filtered and
20  removed under reduced pressure. The product was purified by flash chromatography using 4%
ethyl acetate in hexanes to afford title compound (2.0 g, 15%) as solid. '"H NMR (400 MHz,
CDCl;): 6 8.01 (d, J=8.4 Hz, 1H), 6.80 (dd, J; = 2.8 Hz, J, = 8.8 Hz, 1H), 6.68 (m, 1H), 5.89-5.79

15
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ESI-MS md/z9 = 4 (MrH) +; HPLC purity: 93.3% 188 0 SO a Si NANL10 OH COCH
1H NVR (300 MHz, DVBO-d6): 6 ), 7m 928H(d) J73=28(.d4, H z, 91H.4)9 (7b7s,

7275 ( 8.WOHRIY@H2 3.2 (m 1H) 2.95-2.8 (m 2H), 2.5- PCA/USAN12DB95202. 1 (m

1H) . ESI-IVS4rr6/25= . urlt 92% 189 0 el 0 NAN OSCOOH 0 1H NMWR

300 MHz, 6_037s 811. 9) 4

(7 75-7. 5 Dxf)g 7’6}% %% g){?tg‘%b%%)i 2]9%%%29@ 295 &&lﬁ’ﬂ‘ré@%“%% d, J)—

69Hz 37347 (1 2.92 (d, J= 15.3 H, 2.55 (m
2. 28 (s, 3H), 2. s

V\D 2012/ 162127PCT/ U e

pur| ty 91. 88%
%%MM o SEF3C H HH H
5Reagents and conditions: a) NaH Mel, jTHF, RT, 16h; b) 3N HC1, EtOH, RT,
3h; c) Ally! brom de, TBAI, KOH, toRer /16h d) KWn04, Nal 04, RT,
16h; e) MeSO3H, EtOH, RT, 12h f) OH H20, 90C, 2h; q)

3- CFSBhNCO Et 3N, THF, RT, 12h1—|) 20, RT, 12h. 10Pr ocedur es:

2- (2- Met M3y wis @ddad@lowﬂy- der p«hmrtylpwdeudxf)lé}thpiy]l))?z&@og 400 etmodhatd7OMapht hal e
n- 2- yl ) ackdhigoaghahe (5mL), and the reaction mixture was stirred for overnight. The reaction mixture

1, 1, 2- Tr iwmstthoxguebehed -wiiht ico pble rwaley -ahd 2xBctbdtveithr dibyldioowthpirt (21160 enl().1DBA) :
02N Met hydrgan@diaybe wad Bridd gyer 4@iGund sutphale) filkersd adidechot@ widen \aeuuno| Theswbidtd on  of
produét ofaspuafigl by {L8bMAr@Bat¢Rarhy gsing 1 1% ritpl deetatadn MNxbhos G Aordjtitl Sbnduminol )

in THF (%20 gnb)%) asTheidr BANMROGOMMMVHAICDOMS 598 (dr £d 8alt HE, adma npé atarle f or
16 h. TheHz gaefi i, M) b6166 enwad, £.P@R77UenEhHet) 1 26 04 (th, O81) oI X mpyatg 2. 7870
extract edmwi i) 286yl (acHiaL.81-2Themsapan &t addgmgam). c | ayer was dri ed over
Na2SO4, filtered and renoved under reduced pressure to give title conpound
(6.01g, 83% 6-AdyEDbk@ES.6.718-thivhhy(ddothphtialen DA B} uoromBthaRes@lf@imté (7€) , 7. 80
(d, J=8.0 Hz, 1H), 7.73-7.69 (m 2H), G 45 (dd, J1= 2.0 Hz, J2 25= 8.4 Hz,
1H), 7.37 (s, 1H), 3.87 (m 1H), 3.4 307(5 3H), 2.95 (m 1H),
2.83-2.77 (m 1H), 2.28-2.19 (m 2 -N&_m z 344 (MtH) .

2- Met hoxy- 6- (4-ni trophenyl) -3, 4”8 phﬂ%@en- 1( 2H) - one (190B):

Triflic anhydride (1.5 g, 5.34 mmol) was added to an ice cold solution of product of Example
197B (0.9 g, 4.45 mmol) and pyridine (0.421 g, 5.34 mmol) in dichloromethane (20 mL), and the
reaction mixture was stirred at room temperature for 3 h. The reaction mixture was then diluted
20  with dichloromethane (50 mL) and washed with saturated aqueous solution of NaCl (50 mL). The
organic layer was dried over sodium sulphate, filtered and removed under vacuum. The residue
was purified by flash chromatography using 10% ethyl acetate in hexanes to give title compound
(1.1 g, 61%) as solid."H NMR (300 MHz, CDCl): § 8.12 (d, J = 8.1 Hz, 1H), 7.21-7.16 (m, 2H),
5.90-5.75 (m, 1H), 5.14-5.07 (m, 2H), 3.04 (m, 2H), 2.79-2.70 (m, 1H), 2.62-2.52 (m, 1H), 2.32-
25 222 (m, 2H), 1.96-1.82 (m, 1H).

2-Allyl-6-(4-nitrophenyl)-3.4-dihydronaphthalen-1(2H)-one (197D):
O

I
O 197D
O,N

Pd(PPhs)s (0.04 g, 0.035 mmol) was added to a solution of product of Example 197C (1.0 g, 2.99

30  mmol) in 20 mL of 1,4 dioxane-H,O (4:1) mixture under Argon atmosphere, followed by cesium
carbonate (2.42 g, 7.48 mmol) and 4-nitrophenyl boronic acid (0.6 g, 3.59 mmol). The reaction
mixture was degassed for 5 min. The reaction mixture was then refluxed for 3 h, and solvent was
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over sodium sulphate, filtered and removed under reduced

35  pressure. The product was purified by flash chromatography using 10% ethyl acetate in hexanes to
give title compound (0.9 g, 61%) as solid. "H NMR (400 MHz, CDCL): § 8.32 (m, 2H), 8.14 (d, J
= 8.0 Hz, 1H), 7.77 (m, 2H), 7.55 (dd, J; = 1.6 Hz, J, = 8.4 Hz, 1H), 7.49 (s, 1H), 5.91-5.80 (m,
1H), 5.10 (t, J = 16.0 Hz, 2H), 3.07 (m, 2H), 2.80-2.75 (m, 1H), 2.63-2.56 (m, 1H), 2.34-2.26 (m,
2H), 1.97-1.86 (m, 1H).

40
2-Allyl-2-(hydroxymethyl)-6-(4-nitrophenyl)-3.4-dihvdronaphthalen-1(2H)-one (197E):
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30 02N WD 2012/162127PCT/ US2012/ 038520 3N HC1 (60 nlL) was added to an ice
cold solution of product of Exanple 190A (6.0 g, 17 4mmol) in ethanol (150
m.), and wbeorxmet2ron m xture was stirred at room t enperaraseo2o88530 h. The
residue was partitioned between ethyl acetate and water. The sol vent was
renoved under reduced pressure, and water ﬁdddﬁiuntil t he conmpound was
precipitated out. Solid was collected by f ion and 5 dried. The
product was washed with pentane to giye afpound (5.0 g, 96% as
solid. 1H NMR (300 MHz, CDC13): 3 , 8.15 (d, J= 8.4 Hz, 1H),
7.75 (m 2H), 7.55 (m 1H), 7.50 (m 1H), 3.60 (s, 3H), 3.25
(s, 1H), 3.10 (m 1FD 2.40 %g] : 1H); ESI-M5 nlz = 298 (MtH)
102- Al | y1- 2- net hoxy- 6- (4- ni t PeBheny1) - 3, 4- di hydr onapht hal en- 1( 2H) - one
(1900 : A% Formaldehyde solution (5 mL) was added to @ 3pJutign| gfIprestuetmif dizaigle 43719 (0.30, 6
ol ) was-Baded) 7 ar. ¢icBHIC oiddr srigbuiptimosphofe, fotlodetly I Naéinplwion 6OBL) 6t 0 g,
20. 2 ol BT. Ktk r¢apti@omixturg @/as stivred| fpr B hdamipalverftaeiggved unger @edwags] ressuret Bhauene
(120 Al) ,resadnd wah ecidigiad with ANHtand partidencd bétyeadetiat agetponanderapesr Hieserardiak 16
h. The resgaisdaysasvapdried evieopreling silpfatondbiered aiivliemayast watler \apdmwet Bye cridre
separ at edreshganiscpuridipé by ilash drrpledogméxy UNIIZSIG, cthyll acetpte dn derdingsetergredtitinder
reduced pregeundd(.6Tlge6 s oduotid wasNERr (300 d6HHPMIQgh: & RBatht.bgaphy 2i8i ng
10% et hy|8.¢6cB?atne 3itn, hexankeent26l)af.7o5.65 (o, IghHye03 (.| 28) cofpeund 44640, 64%
as sdbi d.3.50HINVRY.0 3G01 HES. | 1-COCL8)2H)62.84 35 1w 2.2H}. 14 8n,261)( 803-1948nalHhz, 1H),
7.75 (m 2H), 7 55 (dd J1 = 2. 0 Hz, J2 = 8.4 FE, lkb 7. 5 (s, 1H), 5.83
(m 1H), 5.2t8l{leP-(mk ym@thivh-6-(@Hjtroi B frdi aPhtvale R - 202. 79
(m 1H), 2.75 (n1 1FD 2.52-2. 42 (n1 2H), 2. 35 2.06 (m 1H) ESI-M5 mz =
338 (MtH) |
2- ( 2- Met hoxy- 6- (4- ni t r opheny1) - 1- oxo- 1, 2, 3944t r ahydr onapht hal en- 2-yl ) acet
ic acid (190D): OH 0 190D 02N 25KNMh04 P .18 mml ) was added to an
ice cold solution of product of Exanp (0.20 g, 0.59 nmol) and Nal 04
(1.26 g, 5.90 nmol) in acetone-wg . 1 Xxture. The reaction mxture
was stirred at room tenperature f 16 h. 1?ﬁ§ resi due was partitioned
bet ween et hyl acetate and watelN. e separated organic | ayer was dried over
Na2504, f¥ethdredidedndO getmbymeholinvede rddeddeereite pold sgutian dfpralfétof @xamplé £97E
conpound (0.0.¢14 8 mngdpgnd MaHs@l1el g, 3167 NVRD (BOBF Nz mL DVBOhd 8yacti@omBtut@wds0 ( bs,
1H), 8. 35ti8cBat faym Bhipera®re] 61713019 They re@ipn mixpRe (el thiw dAuRd bath widpr aiBl 35
(m 1H) e3trafed(with dthj)l ac@atg 96( mL). JHp organie Jayerpasi ¢ed @er7Rdiueh suphatestilgeredz
1H), 4Ean(1 mgm@ef) undeB|reduednpressurc3BIge riviiudy was purified byEidsly |chr0matography using
2-( 2 28et Ho%yetigA peptatd inthopmenty Bjve titloxempmound @, e, Potas ahipelsodida Py MRI (40 MHy.1)
acet at e 3BYAIYOER.32 (2N MeHhatd, Ui EhonisSQ B ild),(1076501) = dddHzadide d. 56 ¢dda/;
sol ut i on =of.2 prodedct 81, IEx&H (e 1IDORN-D7 26, d H).0. 1BSS.¢fhd, PH).3.7dt(thalro?.2 25 i),
and t he rlgbcl.#dal, -G uHe, UBs3.83 (s BEY 3altl - @oim, LEPei3al.4f en,ovir 3y, . 2H) WO
2012/ 162 2216PC0 WH20L2/ 038520 The sol vent was renpoved under reduced
presgare, and product mas purlfled by flash chronatography u5|ng 10@6ethy|
acet at e i n2{dixh6r€4 fngy ¢ nothyH13rd hthale H (1P :
(300 MHz, DWVSO-d6): 6 8 38- 8. 31 (n1 2H) , 8. 16 (d J= 8. 4 FE 1H)
7.80-7.75 (m 2H), 7.56 (m 1H), 7.48 (s, 1FD | 4.2 (g, J= 7.5 Hz, 2H), 3.45
(m 1H), 3.25 (s, 3H), 2.95-2.73 5(m 3H), 92 (m 2H), 1.25 (t, J= 6.9 Hz,
3H); ESI-M5 miz = 384 (M+H) Et hyl
2- (6-(4-am nophenyl) - 2- net hoxy- 1- oxo-
acetate (190F): 10H2N Iron powdg
0.65 mml) was added to a sol uti ] of Exanple 190E (0.5 g, 1.30
mmol) in 30 nL of ethanol-wateN (271) mixture. The reaction nixture was
ref | uxed Harpogder, (0.69d, v drmmoRnd s €023l 6r427 menobevhs pAdedsup eolutenadf pPBiduct
was Plri f(Ped, By4T mawh ivRP armeloyreaphyaters iy m2osmet ivarastion mixgire oresfdiungd o
af ford tifod2hcodpdimtvagefoyed ugder gggedpsessund il extragtadvRty QDA aderate (4CDELI) : 6
8.06 (d, The @gahicHayer M4p waghgizwith #8tef. mdrigipyer7so@®my( silphite)) ﬁlt@ed7 End( remoRdd) |
4.15 (q, underzedicedzprespie, to ZivgQitle bgmpm (0.2 Q,Z’/oBasasEllemsolld—i)H NMB (3@, MBli) ,
2. 94- 2. TDONIRQ-d3Kp ,7.82 .(63--28.361z( hhl), 25-7.43 (R, 41]), 634 (6 /9 H2 Hz3H); 5.ESH 6M§nm z =
354 (fH)LH), 5.42 (s, 2H), 5.09-5.03 (m, 2H), 3.62 (d, J = 9.0 Hz, 1H), 3.21 (s, 3H), 2.99-2.5 (m, 2H),
Et hy12- ( 2-44e2 hibGay -1 1), @x25- 6L (b, £8), glerlyi4imeRido) phenyl1) - 1, 2, 3, 4-t et rahydr onaph
t hal en-2-y1) 20acetate (190QG: Phenyl isocyanate (0.067 g, 0.56 nmol)
was added to a solution of product of Exanple 190F (0.200 g, 0.56 nmol) and
triethylamne (0.178 g, 1.68 mml) in_ jHF (10 ni). The reaction 25 mxture
was stirred at roomtenperature overnlg t The sol vent was renoved under
reduced pressure, and product was purified by flash chromatography using
10% in hexane to afford title conpound (0.2g, 76% as solid 1H NMR (400
VHz, DNBC>d6) 6 8 86 (bs lkb, 8.72 (bs, 1H), 7.95 (d, J = 8.4 Ft 1FD

-~ N A ey g — -— o~ o~

t et rahydr onapht hal en- 2-y1)
3.26 mmol) and NH4Cl1 (0. 034qg,

~



WD 2012/ 162127PCT/ US2012/ 038520 t enperature overnight. After the sol vent

was renoved in vacuum the residue was dissolved in water and washed with
et hyl acewvete12/ibher7aqueous | ayer was acidi fied w th addipCirars2ab/o2882@queous
solution of HCl until pH 2 was attained. The resulting solution was cool ed

to 0 C and d rie er vacuum t o
7.94 (d, J= 8. 4 Hz,

afford titl+
1H), 7.70 (d, J—84Hz-2H),765(d,J-—84§§ﬂ 7.59 (m 3H), 7.47
G8et

CDC13): 6 12.0 (bs

(d, J= 8.0 Hz, 2H), 7.29 (t, J= 8.0 Hz, 2H),§ J= 7.2 Hz, 1H),
3.23-3.15 (m 1H), 3.12 (&, 3H), 2.90 ( | 4, 2H), 2.68 (m1H),
2.46 (m 2H); ESI-M5 m z 445 ( M+ ; rlty 90% 10Exanples -191-
196 were prepared by the¢phocedur g to those described in Exanple
190 using appropriate st@rfing Eganti omers were separated from
racem ¢ m xtures using siml Hr pﬂocedures as described in Exanple 129. Ex
Structure 1H NVR Data Mass/pu rity 191 F3c 40s SO CH 0 1H NMR (400MHz,
DVBO- d6) :3-@ritldordtethpl$ phehkd) isocarh@ (0286 g,1137) mm8L) 948s fdusd toldoluti8n 0Bprpduct dH) ,
7.95 (d, EkamBleQ 9%z 0.2y, 1.71 thibt),and trietilahibdz(0. 128, 1.37 Gimol)din THF @.00L)Hand 1H),
7.60 (m tAddeactidon mAxtlute, wab=stired atHpom tédhperaturd 2véraight] Fh8sdvelniz waslidnoval ddler3. 15
(m 1H), r3dut& psssudti)and Dr@ibct( Was Rinfjfied 2oy6 Hashmyhrdrditograhh$ Qusihg 386 (mMgthadbl) in

ESI - M5 i calorofrhBto(gMeHitt icompluad pui4d §,\8:198 a9%0lid I 0VE/ (36 MBizSDIBO-AH150.10H NVR
(400Nbz, (ENBQSIB) (s, B1)12020, (Hs7.91K), J =87.9Az,(185, 7.24).69 #n,2H)(Te4-3%3 (d ,62)Hz,
1H), 7. 70.12d4d, /=733 1HYy,,5.73H)68 (h, 683, 6.0575.0(4m, 4H), 3.63.(34F9.861z( M), 2B (m,

7. 05-7. 01H)m.211¢s)3H)32.28n, (M), 135 -3.38 2m( &), BHP,152mO8H)( pp4-2)66 (m2.H)2 (m
1H),2.44 (m 2H). ESI-M5 mz = 479(M+ H+;, HPLC purity: 98% 193 a 40* c,
0'Wi H o LH2NWVRthek® itz ) IMo@-@A6B+(3-GrifRio dinetind)phdiyl)ur 8dHBhn2h,1,234-, 7. 94
(d, J5= 7.8 Hz, 1H), 7. 7Zetfaib@r hthkden-2A1fadeti€.a0id ({9m): 4H), 7.50 (d, J = 9.0
Hz, 2H), 7.33 (d, J= 8.4 Hz, 2H), 3.23 (m 1H), 3.13 (s, 3H), 2.90 (d, J=
15.3 Hz, 2H), 2.74 (m 1H), 2.43 (m 2H). ESIG SoMez = 479(MrH) +; HPLC
purity: 90% 194 ci A6 SONN .’ HH Chiral: Jenanti omer -2 -1 0 1H NMR

(300 MHz, DMBO-d6): 6 12 1 (bs F@@ 2F§O:H7. 94 (d, J = 8.4 Hz,
8, 0N ,733(d,J:9.0Hz,2H),

1H), 772756(m 6H) ,
3.23 (m 1H), 3.12 (s, ( 10&}}—12 2.70 (s, 1H), 2.44
purit (3)/ 60/

(m 2H). ESI-M5S nz =4 N

KMnQ, (0.015 g, 0.35 mmol) was added to a solution of product of Example 197H (0.45 g, 0.11
mmol) and NalO, in 15 mL of acetone-water (3:1) mixture. The reaction mixture was stirred at

20  room temperature for 18 h. After the solvent was removed in vacuo, the residue was dissolved in
water and extracted with ethyl acetate. The organic layer was dried over sodium sulphate, filtered
and removed under reduced pressure. The residue was purified by the preparative HPLC to afford
title compound (30 mg). "H NMR (300 MHz, DMSO-d): § 12.0 (bs, 1H), 9.12 (s, 1H), 9.00 (s,
1H), 8.03 (s, 1H), 7.90 (d, J = 8.4 Hz, 1H), 7.72-7.68 (m, 2H), 7.61-7.49 (m, 6H), 7.32 (d, J = 7.8

25  Hz 1H), 3.61 (d, J = 9.0 Hz, 1H), 3.36 (d, J = 9.0 Hz, 1H), 3.22 (s, 3H), 3.11 (m, 1H), 2.99 (m,
1H), 2.88-2.82 (m, 1H), 2.44 (m, 2H), 2.27-2.18 (m, 1H); ESI-MS m/z = 527 (M+H)"; HPLC
purity: 98.63 %.

Example 198

S ol ol ol

198A 198B 198C

30

[0}

OH
. O‘
O @ @
HoN 198D 198E
F

Reagents and conditions: a) HCHO, 2N NaOH, THF, RT, 3h b) Aq HBr, 100 °C, 1h; ¢) TH,0,
Py, CHQCIQ, RT, 31’1, d) Pd(PPh3)4, C52C03, Dioxane—HzO, 80 OC, 31’1, C) 3-C1PhNCO, Eth, THF,
RT, 4h; f) LiOH, THF-H,0, RT, 4h.
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195 ci Al6 SONIN." HH Chiral: enantionmer-1 _ ul-1 0 1H NVR (300MHz,
DMSO-d6): 6 12.20 (bs, 1H), 8.90 (2s, 2H), 7.94 (d, J = 8.4 Hz, 1H),
7.72-7. 56W0mp126i621277. 50 (d, J= 9.0 Hz, 2H), 7.33 (d, J=peTM@Skim2/024p9 3.23
(m 1H), 3.12 (s, 3H), 2.90 (d, J= 10.5 Hz, ESI-M5 mlz = 479 (M+H)+; HPLC

purity: WD 2012/162127PCT/ US2012/ 038520 2H), 2.70 (m 1H), 2.44 (m
2H). 96% 19 ) - OH .21.0 (bs,
i::i)l) ' 2728 ( tetrahydro naphthalen-2-yl)ate =5 e,

5 6'-Methoxv-3'.4'-dihvdro-1'H,2H-spiro[furan-3,2'-naphthalene]-1',5(4H)-dione (198A):

O o

oo
\O 198A

37% Formaldehyde solution (15 mL) was added to a solution of product of Example 79A (2.0 g,

7.0 mmol) in 20 mL of THF under argon atmosphere, followed by 2N aqueous solution of NaOH
10 (0.06 g, 15.0 mmol) at room temperature. The reaction mixture was stirred for 3 h, solvent was

removed under vacuum, and residue was acidified with 2N HCI. Aqueous layer was extracted with

ethyl acetate and separated organic layer was dried over sodium sulphate, filtered and concentrated

to afford the crude title compound (0.6 g, 31%) as gummy material. '"H NMR (400 MHz, DMSO-

de): 0 7.87 (d,J=8.4 Hz, 1H), 6.93 (d, /= 8.8 Hz, 1H), 6.89 (s, 1H), 4.45 (d, /= 8.8 Hz, 1H), 4.25
15  (d,J=8.8 Hz, 1H), 3.83 (s, 3H), 2.98-2.91 (m, 2H), 2.70 (m, 2H), 2.22 (m, 2H).

6'-Hydroxv-3'.4'-dihvdro-1'H.2H-spiro[furan-3,2'-naphthalene]-1',5(4H)-dione (198B):

QO o

oo
HO 198B

20  Aqueous HBr (20 mL) was added to product of Example 198A (0.6 g, 2.43 mmol), and the
reaction mixture was refluxed for 1 h. The reaction mixture was then brought to room temperature
and extracted with ethyl acetate (2X100 mL). The separated organic layer dried over sodium
sulphate, filtered and removed under reduced pressure to afford title compound (0.37 g, 65%) as
solid. "H NMR (400 MHz, CDCl;): § 8.01 (d, J = 8.4 Hz, 1H), 6.79 (d, J = 8.8 Hz, 1H), 6.67 (s,

25 1H), 5.51 (s, 1H), 4.58 (d, J = 8.8 Hz, 1H), 4.22 (d, J = 8.0 Hz, 1H), 3.1-2.98 (m, 3H), 2.50-2.46
(m, 1H), 2.26 (t, J= 6.4 Hz, 2H).

1',5-Dioxo0-3'.4.4'.5-tetrahydro-1'H.,2H-spiro[furan-3,2'-naphthalene]-6'-vl
trifluoromethanesulfonate (198C):

30
O o

[I j \FO
198C
TfO 98

Triflic anhydride (0.493 g, 1.75 mmol) was added to an ice cold solution of product of Example
198B (0.37 g, 1.59 mmol) and pyridine (0.138 g, 1.75 mmol) in dichloromethane (15 mL), and the
mixture was stirred at room temperature for 3 h. The reaction mixture was diluted with
35  dichloromethane (50 mL) and extracted with saturated aqueous solution of NaCl (50 mL). The
organic layer was dried over sodium sulphate, filtered and removed under reduced pressure. The
product was purified by flash chromatography using 20% ethyl acetate in hexanes to give title
compound (0.46 g, 79%) as solid. "H NMR (400 MHz, DMSO-dg): 8 8.08 (d, J=9.6 Hz, 1H), 7.59
(s, 1H), 7.51 (d, /= 8.8 Hz, 1H), 4.53 (d, /= 8.8 Hz, 1H), 4.25 (d,J= 9.2 Hz, 1H), 3.05 (t, /= 6.0
40  Hgz, 2H),2.75 (d,J = 7.6 Hz, 2H), 2.29 (m, 2H).
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lel NN 1W 7.70-7.56 (m 6H), 7.09 (s, 2H), 6.62 (s, 1H), 3.18 (m 1H),3.12

; (MrH) HPLC (s, 3H, 2.90 (d, J = 15.6 Hz, 2H), purity:96 2.73
(m 1H), wo481wp122H), 2.24 % (s, 6H). Exanpl e- POT/URR@gMBR520 and
conditions: a) Ally! bromde, K&Bu, THF, RT, 18h; b) BBr3, CH2Cl2, RT,

12h; c¢) 5 Tf20, Py CH2C12, RT, 3h; d) Pd(PPh3)4 : CsZCCB Di oxane- H20, 80
C, 3h e) H W3 ) L Ne b

Fe- NHACL, =5 - FoC, ;
Nal 04, Acetone- H20 RT 18h Pr ocedth
2- (2- (Met hoxymet hyl ) - 1- oxo- 6- (4-(3- ( 3- (tl’l5| uor oret hyl ) phenybur ei do) pheny1)
-1,2,3,4- tetrahydronapht hal en-2-ybaceti c pct®
2-All y1- 6- met hoxy- 3, 4- di hydr onapht hal efil{"2H
Al'ly! bromde (5.4 g, 45.0 mmol ) was &
-tetralone (10.0 g, 56.0 nml) a

) - or@ (197A) : 0 SO 0197A
-- 0o a solution of 6-nethoxy- 1
pot assium tert-butoxide in THF (50 nL),
and the reaction m xture was ed at 198m tenperature for 18 h. The
reactlon m xture was then dil (it edwith ethyl acetate. The separated organic

| ayer ""351538%9?;2@%%1@ U‘@éﬁhmoﬁrlw ad%l@él W 4 QfbuticHldf ﬁ)dﬁé‘c%rf E%QI%IH%S%’W? te,

filtered olh &PV R HNdEkioL& ‘I‘PG 487 EPRUE Gnde (leag HS Ih AW §y ed by

flash chrongt QbR 04 N9.0A RSN 4 AREEAbEIR %Q ﬁmkoac OR&l o1 b b4

compound gl th it AReg0Lbheeh ML JACTA pn bt Bt

Hz, ), 36h 8Qd Sfd g'rem(gie(?ullfc‘ér vabdurmt. PheSrefHue partﬁlo emleeill Teyl Roefirs 5
and water. The separated organic layer was dried over sodium sulphate, filtered andremoved under
reduced pressure. The crude product was purified by flash chromatography using 20% ethyl
acetate in hexane to afford title compound (1.3 g, 72%) as solid. '"H NMR (400 MHz, DMSO-d):
8792 (d, J=8.4 Hz, 1H), 7.48-7.43 (m, 2H), 7.27 (t,J = 8.8 Hz, 1H), 6.48 (dd, J; = 2.4 Hz, J,=

15 8.4 Hz, 1H), 6.42 (dd, J;=2.4 Hz, J,= 16.4 Hz, 1H), 5.74 (s, 2H), 4.50 (d, J = 9.2 Hz, 1H), 4.28

(d, J=9.2 Hz, 1H), 3.05 (m, 2H), 2.73 (d, J = 9.6 Hz, 2H), 2.26 (m, 2H).

3-Chloro-N-(4-(1',5-diox0-3'.4.4',5-tetrahvdro-1'H,2H-spiro [furan-3.2'-naphthalene]-6'-v])-
2-fluoro phenvlbenzamide (198E):
0O
(0]

I O‘ °
0
I 198E
N” N

20 R

3-Chlorophenyl isocyanate (0.052 g, 0.338 mmol) was added to a solution of product of Example
198D (0.1 g, 0.307 mmol) and triethylamine (0.034 g, 0.338 mmol) in THF (5 mL), and the
reaction mixture was stirred at room temperature for 4 h. The solvent was removed under reduced
pressure, and product was purified by flash chromatography using 40% ecthyl acetate in hexanes to

25  afford title compound (0.09 g, 31%) as solid. '"H NMR (300 MHz, DMSO-dq): § 9.31 (s, 1H), 8.78
(m, 1H), 8.28 (t, /= 8.4 Hz, 1H), 7.98 (d, J = 5.7 Hz, 1H), 7.75-7.71 (m, 4H), 7.63-7.60 (m, 1H),
7.36-7.23 (m, 2H), 7.07-7.04 (m, 1H), 4.51 (d, J=9.0 Hz, 1H), 4.3 (d,/=9.3 Hz, 1H), 3.16 (d, /=
4.8 Hz, 1H), 3.06 (m, 1H), 2.75 (d, J=4.2 Hz, 2H), 2.28 (t, J= 5.7 Hz, 2H).

30 2-(6-(4-(3-(3-Chlorophenyl) ureido)-3-fluorophenyl)-2-(hvdroxymethyl)-1-0x0-1.2,3.4-
tetrahvdro naphthalen-2-yDacetic acid (198):

O _OH

cl O‘ CO,H
©\Nj\N O 198

H H

Lithium hydroxide (0.023 g, 0.564 mmol) was added to a solution of product of Example 198E
35  (0.09 g, 0.188 mmol) in 15 mL of THF-water (2:1) mixture, and the reaction mixture was stirred at
room temperature for 4h. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
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WO 2012/ 162127PCT/ US2012/ 038520 (m 1H), 5.12 (t, J= 17.2 Hz, 2H) 3.85 (s,
3H), 2.95 (m 2H), 2.93-2.72 (m 1H), 2.53-2.46 (m 1H), 2.29-2.17 (m 2H),
1. 89- 1. 79wWO0rep12116r1272- Al | y1- 6- hydr oxy- 3, 4- di hydr onapht halPemABeRLN3gT2E
(197B): O 197B 5HO BBr3 was added slowly drop w se to product of Exarrpl e

197A _(2.0 ﬁgrm Fﬁ -78 C i,n_di chl oro than g
reaction LinF 7 was #1, negv Miegntee o 8’3% ‘?0 F ! ret hen
aﬁ; . Tty

qlﬁenchedrﬁ) %Y’ N %tdélf/[‘égﬁ ) ?&’;}% q@cdfn@f’llfngr ltt.fo m) .
The or ga : S =d

under vact bl sy f“ﬂna ? 15%
CHMHE TS e duf, 10, diest BUr Vo, &la A 4@@ P
iLhKJ'NRa?é%e ww%@df@ﬁswww@ %C'Hgolzv g s 7§ (g a8 :' kﬂi o
J2 = 8.4 .92

(m 2H) Ezml?gll%%)c ﬁ]we% epa@% t@.m@ews @%ﬂygm@ t%tEOSQ di%ﬂ%?ﬁm iz‘rsr)mp "7
( m H) usmg approprlate startmg aterials.
156- |yl-5-nx0-5 67 -8-tetrahvdrona

"7 77 “Structure 0

ht ::Inn 2. \llfrlflllnrnrn:\f hanesul fgnat e

THNMRDHa £ | ¢ anhydr i|ddassPus |g,

cold sol |f|nn of rnrhmf of FyaJ%J_g_l_ng
. 4085 i di ngl (0421 b,H 5MB Gz RMSOc: QM harle (20
m.), and the|re&eti on m xt ﬁ & SCOHr eéll%@ aﬁo@)‘%@éf‘rﬁﬁeﬂﬁl .UrPe |eF=38h.| The
reactiorn m x was t heq e d 20 wi | fn.difbhi 8P diret Haneod @D and
washed with § at pd ous sol ution o%H)I\IZl€17 48 (- )7'I3ﬁe(nbr PEDY gyer
was drigd over Sodj u’stf phate, filterep*dhd-Yetfoved under 1¥aqatihC The
resi due |was purified by flash chromat ogr%t% uBng 94 096 Ehy1333d8t 4t e i|n
hexanes |to give title conpound (1 1 g, 2.2 AHR H NVR (300-OKedr
CDC13): |6808. 12 (d, J = 8.1 Hz, JLH°" 7.21H?.M§1ﬁﬁ0 MHy., DEISO0dE | BSI-MA  1H) |
5.14-5. Q 3. 04 Y NZE0H2| T020n{bs ML), R1260bs2 28R | (1 = 489 |
2.32- 2§52. 1H) | 7.90 (d, J = 8.1 Hz, 1H), 7.70- | (M-
2-Allyl- 3, 4- di hydr onaphthéahedH)L (72 (sohd), (297 &ﬁ_{gzo% Jd2N
Pd( PPh3) NONO3S ol ) was addef(m.dH, BH @t ofi.8d1z pHbd - Cof
Exanpl e |197C (1 0 g "2.99 30 mrol ) in 206.80 (&f/ 1,64 Hi.oMained HR(Q pprtyl)
m xt ure [undef Argon at nosphere, foll owed3.By (mediuhd¢aodmaty), (2542 %y, |7. 48
mol ) and 4- nhitrophenyl boronic acid (0}357¢(m32802.5¢n0d, PH), The)-rleact i on
m xture |was degassed for 5 min. The reatc?ildm.nitit2iel Ha@n.tiHan [ref | uxed for
3 h, and sol vent was renoved under reduced pressure. The residue was
partitioned between ethyl acetate diramphd-2041 The separated organic | ayer
was dried over sodium sul phate, filtered and renoved under reduced 35

pressure. The product was purified by fdash chromat og Fey using 10% et hyl
acetate in hexan icugt tt| e .Ht 0 —9—Q, axogoli¢. 1H NVR

(400 Mz, CDC}, 32 (m 25 (d, J = & 1H, 7.77 (m 2H),
7.55 (dd, J1 = 1.6 2, J2 8.4 Hz, ™M), 7.49 (s, 1H'™®5.91-5.80 (m 1H).
5.10 (t, J = 16.0 Hz, 3.07 (m 2H). 2.80P%75 (m 1H), 2.63-2.56 (m

1H), 2.34-2.26 (m H) 197186(%3C 4 o cr

. .
2-Allyl-2-(hydro I) 6-d(4 n|t ofolrenyl) - 3y4- di hydra
(197E): WD 20 @@" z%ézﬁ)t — (L)
37% For mal dehyele so ut| on (5 m'_f? as added to a c@' i OnyeRf product of
Exanpl e 197D (0. 99° 2.92 nmol ) in 7L of THF awde argon at nosphere,
foll onwed by 2N NaC]—I solution (2 nL) at RT. The reaction m xture was stirred
for 3 h, and sol vent rermvd Ynder reduced pressure. The% resi due was
acidified with 2N HC1 ar tPftoned bet ween et hyIa @xand water. The
separated organi C | aper~wo dried OVEr i um l-\s are~ filtered and
renoved under va 38 gwe crude prod bur | fLegd by flash
chromat ography using 15% ethyl acetate in héx&nes to give title conpound
(0.62 g, 619% as solid. 1H NMR (300 MHz, DVMBO-d6): 6 8.33 (d, J = 8.4 Hz,
2H), 8.06-7.93 (m 3H), 7.74- an 2H) 5.79-5.65 (m 1H), 5.05 (m 2H),
3.77 (d, J= 5.7 Hz, 1H) @@» (d) J=9.6 Hz, 1H), 3.11-3.01 (m 2H), 2.44
(m 1H), 2.30-7 4 m 7 2703-1.94 (m 1H).
2-Al'l y1-2-(met hoxyy - 620( 4- ni trophenyl) - 3, 4- di hydr onapht hal en- 1( 2H) - one
(197F): 1 02N 15 Methyl iodide (1.29 g, 9.15 nmol) was added to an ice
cold solution of product of Exanple 197E (0.6 g, 1.83 mml) and NaH (0. 146
g, 3.67 mmol) in THF (20 nL), and the reaction m xture was stirred at room
tenperature for 18 h. The reaction m'_x{lzﬁr_e was then diluted with water and
extracted with ethyl acetate (60 ni). e organic layer was dried over
sodi um sul phate, filtered and renoved under reduced pressure. The product
was purified by flash chromatography using 20 10% ethyl acetate in hexanes
to give t|tIe corrpound (0 3 0, O/c) as white solid 1H NVR (400 M—lz CDC13)

~ N NS 7 ~ A - 1 - o~ " — —

gl en- 1( 2H) - one
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Ove CF3CO2H N N H H Kwvh04 (0.015 g, 0.35 mvol) was added to a solution of
product of Exanple 197H (0.45 g, 0.11 mmol) and Nal04 in 15 nL of

acet one- waDep1(B21y m xture. The reaction m xture was SPCTASAN121038500 r oom
tenperature for 18 h. After the solvent was renoved in vacuo, the resi due

was diss ved | and e a | aver
was drie §\r {fgﬁ]’g’%‘%dﬁge& CH y
ELﬁSiﬂLS 3’?@&% g@%@%@ " it

9. 00 d?lH%ﬁd 03(s lH) 790(d J= 8. 772768(m 2H),
4 u

7.61- 7.32 (d, J= 7.8 25 Hz, 361(d J= 9.0 Hz,
3.36 (d : :
2.88-2.8 _
(MEH) +; iy

F : h, . :
Pd([\lgﬁ]_<)4,r| ST AT 53 n’i'- NS . 4h:
f) LiOH, THF-H20, RT 4h. WO 2012/ 162890t/ U82012/ 038520
2-(6-(4-(3-(3-Cnl orophenyl) E
ur ei do) - 3-fl uor ophenyl1- 2-(hydroxyrreth Fsoxo- 1,2,3,4- tetrahydro
napht hal en-2-yliacetic acid: 56'- & COAtt di hydro- 1 'H 2Hspiro
| furan-3, 2' - napht hal enel- 1" 5(4|—% 198A) 37% For mal dehyde sol ution
(15 nl) was added to a sol uti oMegf routz%‘*IAExa le 79A (2.0 7 0 mol)
in 20 nlL “ofsotprm i aehyla?- é%ﬁeta@%bmt &3, 4ft@FthWBJEPPg'$aIQIN2aa@f‘é@E?s (gcﬂa utli‘on of

NaOH 180 (el ingdME &1 QGymbvests)added qvgompariepn 3 Giniirte an TR g0l seleiangm Nepix{ df & was
stirred 20 mmRl) i dINEAZ0 g sy Egctigndeirtugapau pred far | @ g1iglgifivgepcthyl

aci di fi edodifla K°-21¢. P822 mgakdoves thery afdediq 8nce sher mituse) Wi tsHrred 1197 2 dicat tfr)él and
separ at edeBRgEME clIcdgastonpes then erehi e SosicamnNall paratuenched Wtﬂe}Cé craahan
concent r #xBeFdowil pihylgacetits @XSQalyi Theecdrinsd aghncolagr Welal

mat erflal sulppptpgVEcredomd pppoveyadd epeuug: o, gye fite coapognd Uk ¢, 333 )aseotaé J=
8.8 Hz, MR (F089He.CDAlR) 8 84244 J(=)-3 Blz=l1, § HAd, AF)2.7 Bz 25 =1k dz 158 @088 H,
1H), 3.83d(kT23Hiz H).9d-@, 5% 6(Orhiz, 2H) 3.8 (w0H)M- 05224? (m2412)22@r¥>,4 (le)4H) 1.23

6' - Hydr oX§-/3 6.%Hz, dﬁhﬁﬁldﬂslml-ﬁ@%ﬁ o

| furan-3,2'- napht hal enel 1 5(4H) di one (198B HO 20 Aqueous HBr (20

n’L) \zés a--'u v droxy - r0xe-2-( 2.2ty iflgonosthy g L frtetratavd aphthalen-2-vl)aeetic peid
reacti on m xture was refluxed for 1 H20Be reaction mixture was then

brought to roomtenperature and extracted with ethyl acetate (2X100 nL).
The separated organic |ayer dried over &odffum sul phate, filtered and
removed under reduced pressure to 0 i OeHcorrpound (0.37 g, 65% as
solid. 1H NMR (400 MHz, CDC13): 6 d, 2'8.4 Hz, 1H), 6.79 (d, J= 8.8
Hz, 1H), 6.67 (s, 251H), 551(50 1 58(d J—88Hz 1H) 422(d J=
8.0 Hz, 1H),31298£ ,250229,1G£'Ti 2.26 (t, = 6.4 Hz, 2H).
1', 5- Di oxiugousHRr (15.m trvafh%ﬂeé -tq 'pEpdpet afpf Wnplef Han(13 g: 4a@mqthlaé¢aé11&6 -yl
tri f 130or orstipramesus wharBucd geCyvernign. Tho repption] mistuan ipe thed browghy grogm 1. 75
mol ) wadenpiaeere tand srtricicsl woh ¢thybRreptato 22000 prlod Jhe opganexlaysp|veas 1088 qver 37 g,
1.59 mol S))dlamdulgwt - diltered el remgveg under 7glupgegirgssyrp tadiftord grdrmetinarnd ({-23) #AL)

and the rtrhd. whéchvis catipd ored themexisnmveiidaydvdicupwiffcefion3 h. The reacti on

m xt ure was d|Iuted wth 35 dICh| ororrethane (50 nm.) and extracted vmth

sat urét edE ! axy1l-0x072+62.2 . Rityiflug 2.3 tetrahvdran aphthalen-2-vh aceofat ted
over sodi um suI phate filtered and ré&ﬂiﬁéd under reduced pressure The
product was purified by flash chromat o%raph usi ng 20% et hyl acetate in
hexanes to give title conpound (0 46 g, P; as solid. 1H NWR (400 MHz,
DVSO-d6): 6 8.08 (d, J = 9.6 Hz, AN s, eilH) . 7.51 (d, J= 8.8 Hz,
1H), 4.53 (d, J= 8.8 Hz, 1H), 4.25 (d[ J]= 93 Hz, 1H), 3.05 (t, J = 6.0
40Hz, 2H), 2.75 (d, J—76Hz (m2H) WO

2012/ 162127PCT/ US2012/ 038520 6' 44- Ani 200C3- f | uor ophenyl)-3',4' -di hydro-1

" H, 2H spiMehdnd salphaic2acidh@phit )nedsedédd-td a'splafiddH) f-pretivone ]E(xﬁlﬁﬁlE))Z()lB H2Ne 5897

Pd( PRI03) 4n100l) @il dthghol 0L50@R), nrdkhe raasiomddeadretvaasastigred ut doom tehpgataduct 10h.
Exanpl e IHBGo[ WasFeigoved . fBadreamioh nixtire hdddredotedprébswde, axid reid2 Gaq diluldd withxt ur e
under Ar gyl atempsplderahed with rivedolyio @3k wrgagiarnHenatedidd. @ Gdivd Qehaepl )
and 4- anifiiered; fnd Yok ent phereyovaimden redvaed ghesstie 2B% cgide ProaB8Q wamplin)fied b €lash
reaction m xture was degassed for 15 min. The reaction m xture was then
refluxed for 10 3 h, and solvent was rgpoved under vacuum The residue was
partitioned between ethyl acetate and water. The separated organic | ayer
was dried over sodium sul phate, filtered andrenoved under reduced pressure.
The crude product was purified by flash chromatography using 20% et hyl
acetate in hexane to afford t|tIe corrpound (1 3 9, 72% as solid. 1H NIVR
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O NAN H H 20F 3-Chl or ophenyl isocyanate (0.052 g, 0.338 nmol) was added to
a solution of product of Exanple 198D (0.1 g, 0.307 nmmol) and triethyl am ne
(0.034 g,wo0.28886e1201 ) in THF (5 L), and the reacti on mPKTOIS0N2A38534 i rred
at roomterrperature for 4 h. The sol vent was renoved under reduced

ressure, . and uct. rified.by flash .chr mato 40% et hyl
Bcet at e SR g YP%ngVQ@%/? Py 1 X&It?ﬁrboo%ﬁedm o0 adp@% 3%/%9 sorh M
Hz,

Restasidvgley ¢ 3¢/ m (4. 8
Tm)msog% il ORI 1%%%;84 4H>75%§275%9 ;,m} i
7.36-7.23 %HJ—gon 1H), 4.3 (d, J=

15%1 234t 67 77216% 3%Eshb‘5[s m:
H, 3.16 (d, J= 4.8 Hz

2H), 2. 28 (t EthvE2-6l-g30-2-G,2,
rop he nyl)-2-(hyd roxyrre'ﬁ : e +dr o

napht hal en-2-yl i acetic acid (198). O—l COZH 198 F L|th| um hydr oxi de (0.023
g, 0.564 mmol) was added to a sol ution bf %:r3oduct of Exanple 198E 35 (0.09
g, 0.188 mmol) in 15 nL of THF- wat efX{? Sosgtur €, and the reaction

m xture was stirred at room tenpers After the solvent was
renmoved in vacuo, the residue WHS di'ssofved in water and washed with et hyl
acetate. The aqueous | ayer was aci di fPEY with addition of 2N aqueous WO
2012/1962@1?111@#1%2(@1@/3@%52@ gl porided tHa ice geld|solyippoferadust paFxwawle The
resul ti ng0sel1(LiB igoAd9hwmsnablowd earidine (.38, 2, $o12iregowey diclderbmetbansd 1 H L, 4ot thgt i on
and dri edcagtiolemixpere waprstieedzdft frmtempteltaelrfc@n@du Ade (OctEB nyxtuB3was dkitodhyithe

sol i d 1 HigglyRor@mme NHY, mDVBO- dedhed @ith 2ai0ragadsaquaddy solgtiopOof(Waf(l (AHML) 9Tl ( bs,
1H), 2@rganic 1gyer grag dpipd ovy-Eodlu‘m giphay, fijereang I]etzloveﬂH)ndef rv@c(dspressure The

1H), 71568-p70®4t s pBifed by fisiph chromgteggply weme %) cthy] Jpetate  pecafen to 2H)e, tit, 03
(m 1H), ®mp&@ (B0 gf fi%Wad)syrup, TANMRGB0Q MHAKPCIZ. %816 (B4 <) HEHH), 2288- 2. 16
(m 1H), 72180@, hY. 418)(q, ESI7-2V8z, 7H2, F0U66/  M3CH2 CH), 2. Bxladrprh.ed1).1D60-2.4200, wer e
prepar ed 3, 2 We(npr B ddr(ed —draliogbus to those described in Exanple 198

usi n%gapproprl ate startl ng rrat erial s 10 Ex Structure 1H NI\/R Data Mass/ Pur
ity 9 0 Edlzy1@x6 Jh¢ 4-2-83. N/Ri . ol ‘ ¢h-2

7, 28HO), (nB., 141H(s),, 17E1) 66 7wm(n12 481 40 7.47-7.40
(m 2H), 7. 33 (m 4H), 7.20 (d, J = 7.6 Hz, 1H), CH2OH); HPLC 3.09 (m
1H, 2.94 (m 3H), 2.33 purity: (m 2H)O 062 (m 2H). 95.09 % 200

2.75 (d, J= 4.2 Hz,
-12:3:45i do) - 3-f 1 uo

O,N
Pd(PPhs), (0.022 g, 0.02 mmol) was added to a solution of product of Example 201D (0.9 g, 1.94
25  mmol) in 13 mL of 1,4 dioxane-H,O (3:1) mixture under argon atmosphere, followed by cesium
carbonate (1.9 g, 5.8 mmol) and 4-nitro phenyl boronic acid (0.35 g, 2.09 mmol). The reaction
mixture was degassed for 5 min. The reaction mixture was refluxed for 4 h, and solvent was then
removed under reduced pressure. The residue was partitioned between ethyl acetate and water. The
separated organic layer was dried over sodium sulphate, filtered and removed under reduced
30  pressure. The product was purified by flash chromatography to afford title compound (0.4 g, 47%)
as solid. "H NMR (400 MHz, CDCLy): § 8.33 (d, J= 8.8 Hz, 2H), 8.17 (d, J= 8.4 Hz, 1H), 7.76 (d,
J=28.8 Hz, 2H), 7.6 (m, 1H), 7.5 (s, 1H), 4.14 (q, J = 6.8 Hz, 2H), 3.13 (t, J = 6.0 Hz, 2H), 2.95-
2.85 (m, 2H), 2.7-2.58 (m, 2H), 2.5 (m, 1H), 2.4 (m, 1H), 1.25 (t, J = 6.8 Hz, 3H). ESI-MS m/z:
436 (M+H)"
35
Ethyvl 2-(6-(4-aminophenyl)-1-0x0-2-(2,2.2-trifluoroethyl)-1,2,3.4-tetrahvdronaphthalen-2-vl)
acetate 201F):
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0 OH 1H NMR (300 MHz, DVBO-d6): ESI-MS SCc 02H , 67.9102.(0d, (b. js, =18H)1,
ii9.21211(:ib)s, 727111:), m(mz = 429 el 7.55 (m 6H), 7.35 (s, 1H), 7.25
(m 1H), WOb6IYts2123= 7.8 Hz, 1H), CHZC]—I); HPLC  6.80 (@CTMUS2018/098581r,
1H),3.20- purity: 3.02 (m 2H), 297 2.86 (m 2H) 95.33 %  2.70 (m

it S ity
as '0V ndeézrquff(dﬁﬁﬁ% I %2003
W_ﬁ o l;@apound( W I%Ef

condi ti oﬁ’émo
;/p‘h%ﬁﬁ) Hg 72‘5émt ik Péﬁ)ﬂ(y r%ﬁ ?1 in’ %’444- tetr

T rﬁ% tur
I\/ESOBH é?"tﬁ i W““% s %65&%
Di oxa é)art 1ﬂne 5: etv,ge%g‘m cetalt:et
zﬁ -2.6 (m, 2H), 2.38

THF, ‘TEW" SHP "le He
I (Zf‘i‘%cﬂvbé{ hyI) 1,2, 3, 4- tetrahydronapht haI en- 2-

2-(1- Oxo0- (éoosli[
ahydr onarﬂ%st 4n03 (Qﬂ-ﬂ/éééﬁ 7

Ethvl 2-(1-0x0-6-(4-(3-phenylureido)phenyl)-2-(2.2,2-trifluoroethvl)-1,2,3.4-
tetrahvdronaphthalen-2-yl) acetate (201G):

2- ( 6- et h101xny “okot?3
y1) al%et ate

218 O
NJJ\N 201G

Phenyl isocyanate (0.035 g, 0.3 mmol) was added to a solution of product of Example 201F (0.12
15 g, 0.3 mmol) and triethylamine (0.06 g, 0.6 mmol) in THF (5 mL), and the reaction mixture was

stirred at room temperature overnight. The solvent was removed under reduced pressure, and

product was purified by flash chromatography using 20% ethyl acetate in hexanes to afford title

compound (0.08 g, 66%) as solid. "H NMR (400 MHz, CDCls): 8.1 (d, 8.4 Hz, 1H), 7.6-7.45 (m,

5H), 7.42-7.35 (m, SH), 7.19 (m, 1H), 6.6 (s, 1H), 6.5 (s, 1H), 4.1 (q, J = 7.2 Hz, 2H), 3.1 (m, 2H),
20 2.9 (m, 2H), 2.63 (m, 2H), 2.5-2.3 (m, 2H), 1.25 (t,J = 7.2 Hz, 3H); ESI-MS m/z: 526 (M+H)"

2-(1-Ox0-6-(4-(3-phenvlureido)phenvyl)-2-(2.2 . 2-trifluoroethvl)-1,2.3.4-tetrahvdronaphthalen-
2-vDacetic acid (201):

O _CF,

O‘ CO3H
)OL ‘
: N™ °N 201

25 H H
Lithium hydroxide (0.025 g, 0.61 mmol) was added to a solution of product of Example 201G

(0.08 g, 0.15 mmol) in 4 mL of THF-water (3:1) mixture, and the reaction mixture was stirred at
room temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
30  solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, solids were
collected by filtration and dried under vacuum to afford title compound (0.05 g, 66%) as white
solid. "H NMR (400 MHz, DMSO-d): § 12.4 (bs, 1H), 9.15 (bs, 1H), 8.95 (bs, 1H), 7.93 (d, J =
8.4 Hz, 1H), 7.7 -7.62 (m, 4H), 7.57 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 8.0 Hz, 2H), 7.28 (t, J = 8.0
Hz, 2H), 6.97 (t, J = 7.2 Hz, 1H), 3.2-2.9 (m, 3H), 2.83-2.67 (m, 2H), 2.6-2.45 (m, 2H), 2.15 (m,
35  1H); ESI-MS m/z: 495 (M-H)" ; HPLC purity: 95%.

Examples 202 - 211 were prepared by the procedures analogous to those described in Examples
173, 197 and 201 using appropriate starting materials.

| Exp ‘ Structure Analytical Data ‘ (M+H)" |
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10

15

20

25

2H), 1.94 (m 2H). 203 1H NWR (400 MHz, DMSO- ESI-Ms COcF3 d6):
bs,

1H), 9.16 (bs, mz: 525 co2H 1H), 8.9 (bs, 1H), 7.93 (d, J
802012/462874 Hz, 1H), 7.7-7.55 (m HPLC 400 NARCER)S201Z/038506, 2H),

1H), 3229(m3H) 28427(m purlty 97% 2H) 255(m 1H),
Vi \ v

Cl 212A

5= gy o

212B 212
Reagents and conditions: a) Pd(PPhs),, Cs,COs, Dioxane- HZO, 80 °C, 5h; b) 3-CIPhNCO, Et;N,
THF, RT, 12h; ¢) LiOH, THF-H,0, RT, 12h.

Procedures:

2-(6-(2-Chloro-4-(3-(3-chlorophenylureido)phenyl)-2-methyvl-1-0x0-1,2,3,4-
tetrahydronaphthalen-2-vacetic acid:

Ethyl 2-(6-(4-amino-2-chlorophenyl)-2-methyl-1-0x0-1,2.3.4-tetrahvdronaphthalen-2-
yvDacetate (212A):
0

(e
H,N O c 212A

Pd(PPh;), (0.088 g, 0.076 mmol) was added to a solution of product of Example 79E (2.5 g, 6.34
mmol) in 35 mL of 1,4 dioxane-H,O (5:1) mixture under Argon atmosphere, followed by cesium
carbonate (6.2 g, 19.02 mmol) and 4-Amino-2-chlorophenylboronic acid, pinacol ester (1.607 g,
6.34 mmol). The reaction mixture was degassed for 5 min. The reaction mixture was refluxed for
5 h, and solvent was removed under reduced pressure. The residue was partitioned between ethyl
acctate and water. The separated organic layer was dried over sodium sulphate, filtered and
removed under reduced pressure. The product was purified by flash chromatography to afford title
compound (2 g, 85%) as solid. "H NMR (400 MHz, CDCls): & 8.07 (d, J = 8.4 Hz, 1H), 7.38-7.36
(dd, J; = 1.6 Hz, J> = 8.0 Hz, 1H), 7.28 (s, 1H), 7.11 (d, J = 8.4 Hz, 1H), 6.78 (d, /= 2.4 Hz, 1H),
6.64-6.61 (dd, J; =2.0 Hz, J,=8.0 Hz, 1H), 4.1 (q, J= 6.8 Hz, 2H), 3.8 (bs, 2H), 3.1 (m, 1H), 2.95
(m, 2H), 2.5 (m, 2H), 1.95 (m, 1H), 1.3 (s, 3H), 1.25 (m, 3H).
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0* CORH =1H7),58H.8z,(bliis, )1H7 )7, 27.79355(don, J ii(Mp-Lfig;, leiO
6H), 7.24-7.16 (m 2H), 6.95 purity: 98% (d, J =7.8 Hz, 1H), 6.56 (d,
J = 6.3 HxOD2bhh2/1631274 (s, 3H), 3.2-2.9 (m 3H), 2.85- PCT/UR263/088520 3H) ,
2.55 (m 1H), 2.17(m 1H. 205 1H NMVR (400 Miz, DVBO- ESI-Ms O Cl SO
CF3 CO2H d6): 6 12.4 (bs, 1H), 9.2 (bs, 2H), 7.93 (d, J = 8.4 Hz,
1H),7.74-7.64§m5ﬂ! mz: 529 (M . LCVS, NANl ei Q 7.59 (d J —80HZ
2H), 7.32-7. hyl,2-(6- 10!110150?'\-63 -(3~chl phenvl)uw )phenvl)Zmethvl 1-0x0-1,2,3.4-
tetrahvdronﬁ'n hthal n-2-v )acetate (212B):

©\ Cl 212B

5 1-Chloro-3-isocyanatobenzene (0.892 g, 5.81 mmol) was added to a solution of product of
Example 212A (1.8 g, 4.84 mmol) and triethylamine (2.024 g, 14.52 mmol) in THF (25 mL), and
the reaction mixture was stirred at room temperature overnight. The solvent was removed under
reduced pressure, and product was purified by flash chromatography using 12% ethyl acetate in
hexanes to afford title compound (1.2 g, 47.2%) as solid. 'H NMR (300 MHz, CDCls): 8 8.05 (s,

10 1H), 8.02 (s, 1H), 7.48 (m, 2H), 7.36 (m, 1H), 7.29 (m, 1H), 7.21 (m, 1H), 7.11-7.03 (m, 5H), 4.11
(q, J=17.5 Hz, 2H), 3.12-2.89 (m, 3H), 2.44 (m, 2H), 1.95 (m, 1H), 1.3 (s, 3H), 1.2 (t, /= 7.2 Hz,
3H).

Compound 212B (0.88g) was racemic mixure with 1:1 enantiomeric ratio and was separated on
15 chiral column to obtain single enantiomers of 212B1 (Rt 17.32 min) and 212B2 (Rt 19.06 min)

using following conditions:

Column: CHIRAL PAK IA 4.6 X 250mm, 5p

Colunm ID: ANL CHIRAL IA 141

Mobile Phase: A= n-HEXANE, C=Ethanol; ISOCRATIC: 90:10; Flow rate: 1.0 mL/min

20
2-(6-(2-chloro-4-(3-(3-chlorophenyDureido)phenvl)-2-methyl-1-0x0-1,2.3.4-
tetrahvdronaphthalen-2-yDacetic acid (212):
O
cl O‘ CO,H
8
N N Cl
H H
Chiral: enantiomer-1
25

Lithium hydroxide (0.08 g, 1.903 mmol) was added to a solution of product of Example 212B1
(0.25 g, 0.476 mmol) in 10 mL of dioxane-water (4:1) mixture, and the reaction mixture was
stirred at room temperature overnight. After the solvent was removed in vacuo, the residue was
dissolved in water and washed with ethyl acetate. The aqueous layer was acidified with addition of
30 2N aqueous solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, and
solids were collected by filtration and dried under vacuum to afford title compound (0.19 g, 80%)
as white solid. "H NMR (400 MHz, DMSO-ds): 8 12.1 (bs, 1H), 9.1 (bs, 1H), 9.03 (bs, 1H), 7.94
(d, J=9.0 Hz, 1H), 7.8 (d, J = 1.8 Hz, 1H), 7.7 (m, 1H), 7.43-7.39 (m, 4H), 7.32-7.3 (m, 2H),
7.06-7.03 (m, 1H), 3.11-2.98 (m, 2H), 2.87 (d, J = 15.6 Hz, 1H), 2.5 (m, 1H), 2.4 (d, J = 16.5 Hz,
35  1H), 1.87 (m, 1H), 1.2 (s, 3H); ESI-MS m/z = 495 (M-H) "; HPLC Purity: 95%.
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1H), 3.2-2.9 (m 3H), 2.82 (d, J =16.4 Hz, 1H), 2.7 (m 1H), 2.56
(m 1H), 2.45 (m 1H), 2.18 (m 1H). 206 CHCF3 1H NWR (400 MHz, DMSO-
ESI - M5 cWwoc@RHeary: 6 9.32 (bs, 1H), 9.24 (bs, mz: 53PCTMS201246p852¢. 74 (s,
1H), 7.65 -7.52 (MH-; 1.0 (m 4H), 7.5-7.35 (m 3H), 7.3 (m 2H, 7.0
(m1H), LCMS purity: 93% 4.54(s,1H),2.95-2.8(m 4H), 2.5-2.2 (m 2H),

1.9 (m 2H). 207 0 Example 213

o)
O

s
HoN cl CO,Et b
COZEt -
a
TO O
HoN Cl

115D 213A
o} o}
o O‘ CO,Et . cl O‘ CO,H
A3 C 3O
N” N |
N N €l 213 H H C 3

Reagents and conditions: a) Pd(PPh;)s, Cs,COs, Dioxane-H,0, 80 °C, 5h; b) 3-CIPhNCO, Et;N,
5  THF, RT, 12h; ¢) LiOH, THF-H,O, RT, 12h.

Procedures:

2-(6-(2-chloro-4-(3-(3-chlorophenvDureido)phenyl)-2-ethyl-1-0x0-1.2.3.4-
10  tetrahvdronaphthalen-2-yDacetic acid:

Ethyl 2-(6-(4-amino-2-chlorophenyl)-2-ethyl-1-0x0-1.2.3.4-tetrahvdronaphthalen-2-ylacetate

(213A):
0]

() e
HoN O o 213A

15  Pd(PPhs)s (0.085 g, 0.073 mmol) was added to a solution of product of Example 115D (3 g, 7.35
mmol) in 40 mL of 1,4 dioxane-H,O (3:1) mixture under argon atmosphere, followed by cesium
carbonate (7.18 g, 22.04 mmol) and 3-chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yDaniline (1.862 g, 7.35 mmol). The reaction mixture was degassed for 5 min. The reaction
mixture was refluxed for 3 h, and solvent was removed under reduced pressure. The residue was

20  partitioned between ethyl acetate and water. The separated organic layer was dried over sodium
sulphate, filtered and concentrated under reduced pressure to give curde product which was
purified by flash chromatography to afford title compound (3 g, 58%) as solid. '"H NMR (400MHz,
DMSO- ds): 6 8.07 (d,J= 7.6 Hz, 1H), 7.36 (dd, J; = 1.6 Hz, J, = 8.4 Hz, 1H), 7.26 (m, 1H), 7.11
(d, J=8.4 Hz, 1H), 6.79 (d, J =2 Hz, 1H), 6.62 (dd, J; =2 Hz, J, = 8.4 Hz, 1H), 4.12 (q, J=7.2

25  Hz 2H), 3.13-3.07 (m, 1H), 3.00-2.88 (m, 2H), 2.52-2.38 (m, 2H), 2.09-2.03 (m, 1H), 1.82-1.6 (m,
2H), 1.23 (t,J="7.2 Hz, 3H), 0.92 (t, J= 7.8 Hz, 3H).

Ethyl 2-(6-(2-chloro-4-(3-(3-chlorophenvlureido)phenvl)-2-ethvl-1-0x0-1,2,3,4-
tetrahvdronaphthalen-2-yl)acetate (213B):

O
cl O‘ CO,Et
8
30 NN Cl 2138
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CF3 1H NVR (400 MHz, DVSO- ESI-MS SO CORH d61 ii) : ) :3 81.22.32 ((bss,
11HH?: 98.5(s 01 (s: nme (m:H54yl. el O NN 1H), 7.93 (d, J = 8.4 Hz, 1H),
7.75- 7. 55W0p126id)1276. 90 LCVB purity: 93%  (d, J = 8. 4PHIUS2MHR/03G2¥5 (d,

J =7.6 H,1H), 3.85 (s, 3H), 3229(m3H) 284- 265(m 2H)
2.55 (m 1 bro '45 o b%'q!:%ne 141 %J;D 0% a edt a sodut odu
o 2= 1) Sl eyl )mw %1 Az
7 81 (d tbe rea 1(08 %ture sstu?re tr cra Lyre ﬁe 1§ht 3" CLS Vegt ed dr
J HEduci TESSYIC,) T{ uct wa S 1 )g%r%‘zr h chyo %Phy Juing 2 hyl ?_i‘)tate
(S 1|§|) hgx (T r?.tffogii_fi)tlec gmp %un(l o) ay yel Sﬁ{l i I|1|)NM R @0 MH éhg(
lrﬁ 54 986@9 éﬁ) 7J93( ‘é H H5—1) By (dp= r%fl Hz g
purlty 97( 6-7.02 {(m, 1H), 4.02 (q,’J = 7.2 Hz, 2H)33128(m3 5-2 4(m 2H)
203199 H), 1.73-1.53 (m, 2H), 1.14 (t, J=7.2 Hz, 3H), 0.84 (t, J= 75Hz3H)

10 Compound 213B (1 g) was racemic mixture with 1:1 enantiomeric ratio and was separated on
chiral column to obtain single enantiomers of 213B1 (Rt 15.15 min) and 213B2 (Rt 16.97 min)
using following conditions:

Column: CHIRAL PAK TA 4.6 X 250mm, 5u
Colunm ID: ANL CHIRAL IA 141

15  Mobile Phase: D= n-HEXANE (0.1% DEA), C=Ethanol; ISOCRATIC: 90:10; Flow rate: 1.0

mL/min.

2-(6-(2-Chloroe-4-(3-(3-chlorophenylureido)phenyl)-2-ethyl-1-0x0-1.2.3.4-
tetrahvdronaphthalen-2-yDacetic acid (213):
o]

cl O‘ CO,H
8O
N7 N cl

20 H H 213
Chiral: enantiomer-1

Lithium hydroxide (0.136 g, 3.24 mmol) was added to a solution of product of Example 213B1
(0.35 g, 0.649 mmol) in 12 mL of THF-water (5:1) mixture, and the reaction mixture was stirred at

25  room temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, solids were
collected by filtration and dried under vacuum to afford title compound (0.24 g, 71%) as white
solid. "H NMR (300 MHz , DMSO-d,) : & 12.16 (bs, 1H), 9.21 (bs, 2H), 7.93 (d, J= 8.1 Hz,

30 1H), 7.87 (s, IH), 7.72 (s, 1H), 7.41-7.27 (m, 6H), 7.08-7.0 (m, 1H), 3.07-3.03 (m, 1H), 2.94-2.79
(m, 2H), 2.50-2.34 (m, 2H), 2.00-1.95 (m, 1H), 1.72-1.49 (m, 2H), 0.85 (t, J = 7.5 Hz, 3H); LCMS
:98.6% m/z= 511 (M+H) ; HPLC purity: 94%.

Example-214
O _CF; O _CF;

CO,Et a Cl CO,Et b
. o _b

cl O‘ CO,H
D2 C
N7 N 214

35 H H
Reagents and conditions: a) 3-CIPhNCO, Et;N, THF, RT, 12h; b) LiOH, THF-H,0, RT, 12h.
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CF3 N so 4111 N H C2H 1H NWR (400 MHz, DMSO- d6): 6 12.0 (bs, 1H), 10.0
(bs, 1H), 9.8 (bs, 1H), 9.1 (s, 1H), 8.9 (s, 1H), 8.05 (s, 1H), 7.84 (d, J
= 7. 6 HZW(I)H;)IZZIGTIZS(S 1H), 7.67 (d, J= H 1H 8,), 7.54PCrUsdnz@3sfz) 1H),
745 80Hz 1H), 7.39 (d, J= 7.2 Hz, 1H), 4.5 (s, 1H), 2.81 (m
?n@ 12K 1.85 (m 1H), 1.7 (m 1H), 1.6 (m 1H), 1.45 (m 1H),
o 9 (t °f? S , 3H) ESI-MS mfz: 513 (M+H)+ LCVS purity: 90% 210 o O*
0 . 1 .

el 1. I 0 002 85, (s, 1H),
8.7 (s, 1H), 7 ’_ : AT % ST 74H) 4
H7 z, 2(HdJ7) ‘ = 36(d J=
9.3 HZ, 1H), 3 _ 89, (m, 2H),
2.85 (m 1 G nS T 1 O N TPy ) D VLA 61 SO So
01 | 0 002H 1H NMR (300 ME NSRS gy olegst sk 8.95 (s, 2H), 7.9

(d, J= 7.5 Hz, 1H), 77(d 'J= 9.0 H, 2H).
(m 2H), 7.03 (m 1H), 3.6 (d, J = 9.3 Hz,
3.22 (s, 3H), 3.18-2.9 (mCIZH) 2.85 (MR

mz: 491 (MH)-; HPLC puri 91%
Exanpl e- 212 0SO CO2Et CCI

10 3-Chlorophenyl isocyanate (0.604 g, 3.95 mmol) was added to a solution of product of Example
201F (1.6 g, 3.95 mmol) and triethylamine (0.79 g, 7.89 mmol) in THF (10 mL), and the reaction
mixture was stirred at room temperature overnight. The solvent was removed under reduced
pressure, and product was purified by flash chromatography using 20% ethyl acetate in hexanes to
afford title compound (1.6 g, 64.5%) as solid. '"H NMR (300 MHz, DMSO-dy): & 8.95 (bs, 2H),

15 793 (d,J=8.1Hz 1H), 7.73-7.57 (m, 7H), 7.31-7.29 (m, 2H), 7.05-7.02 (m, 1H), 4.04 (q, /= 7.3
Hz, 2H), 2.91-2.85 (m, 4H), 2.72-2.64 (m, 2H), 2.39 (m, 2H), 1.15 (t, J = 7.2 Hz, 3H). Yield=
64.5 %.

.636-3E 7.57 (m 4H), 7.34-7.29
336 (d, J = 9.9 Hz, 1H),

D A2oem 2H), 2.15 (m ESI-MS
D127PCT/ US2012/ 038520 1H).

AN 101 C HH212BHH212

214A

Compound 214A was racemic mixture with 1:1 enantiomeric ratio and was separated on chiral
20  column to obtain single enantiomers of 214A1 (Rt 5.832 min) and 214A2 (Rt 6.469 min) using

following prep conditions:

Column: CHIRAL PAK IA 4.6 X 250mm, 5p

Colunm ID: ANL_CHIRAL IA 110

Mobile Phase: A= n-HEXANE, C=Ethanol; ISOCRATIC: 60:40; Flow rate: 1.0 mL/min

25
2-(6-(4-(3-(3-Chlorophenyhureido)phenvl)-1-0x0-2-(2,2.2-trifluoroethvl)-1,2.3.4-
tetrahvdronaphthalen-2-yDacetic acid (214):
O _CF;
Cl O‘ CO,H
i 120
N N 214
H H
Chiral: enantiomer-1
30

Lithium hydroxide (0.131 g, 3.13 mmol) was added to a solution of product of Example 214A1
(0.35 g, 0.626 mmol) in 10 mL of THF-water (4:1) mixture, and the reaction mixture was stirred at
room temperature overnight. After the solvent was removed in vacuo, the residue was dissolved in
water and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N aqueous
35  solution of HCI until pH 2 was attained. The resulting solution was cooled to 0 °C, solids were
collected by filtration and dried under vacuum to afford title compound (0.22 g, 65%) as white
solid. "H NMR (400 MHz, DMSO-dq): 8 11.8 (bs, 1H), 9.8 (bs, 2H), 7.95 (d, J = 8 Hz, 1H), 7.75
(m, 1H), 7.7 -7.5 (m, 6H), 7.36-7.26 (m, 2H), 7.0 (d, /= 7.2 Hz, 1H), 3.16-2.96 (m, 3H), 2.95-2.78
(m, 2H), 2.54 (m, 1H), 2.46 (m, 1H), 2.16-2.12 (m, 1H); ESI-MS m/z: 495 (M-H) ; HPLC purity:
40  95%.
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Reagents and conditions: a) Pd(PPh3)4, Cs2CC3, Di oxane-H20, 80 C, 5h; b)
3-ClIPhNCO, Et3N, THF, RT, 12h; c¢) LiOH, THF-H20, RT, 12h. 10Procedures:

2- (6-(2- GNDan/¥%2123- ( 3- chl or ophenybur ei do) phenyl) - 2- et rgrAB2@203852@, 3, 4-

t et r ahydr onapht hal en- 2-yl )acetic acid: 15Et hyl

2- (6-(4-am no- 2-chl orophenyl) - 2- net hyl - 1- oxo- 1, 2, 3, 4-t et r ahydr onapht hal en- 2
- ybacet at 2t12A . 0 Pd(PPh ) (0.088 g, 0.076 nmol) was added to a
solutionmmm (2-5.9, 6.34 mol) jn 35 nL of 1,4

di oxane- H20 (5:1) fure ynder Argo %FFmsp ere, follpwed’ by cesi um 20
carbonate (6. Mo —an NOOR- r o@m hoE@E c—actd,

pi nacol estgg g 6.34 z e reactiopoAnture was degassed for 5
mn. The reacti easm xture was reflaaed for 5 h, andzmel vent was renoved
under reduced pressure. The residue was partitioned between ethyl acetate
and water. The separated organic |ayer was dried over &odi um sul phate,

filtered and renmowedander reduced pressure. The prioduct was purified by
flash chronmato %ggford ord titl ' 25 corrpoun , g%% as solid. 1H

NVR (400 Mz, : 07 (d,™J ~38-7.36 (dd, ./1 = 1.6
Hz, J2—8U0Hz1 ,728(5 lH) g,gll\ 8.4 H, lH) 678(d J=
2.4 He, . 84%6.61 (dd, ./1= 2.0 Hy, t]2 = 8. #"He, ;21 C% = 6.8
Hz, 2|_|) l@age pand zﬂ)dlth}lsla ﬁ~}ncl]_ d1n62 IRy 802[1@ RIT, 524(1 enzﬂj H @75 b
1H), 2.3 H:80:3#0H, 7036, 12k o) FEP, CHyeh, FoNpRT6tm 27PCT/ US2012/ 038520 Et hyl

2-(6-(2-chloro-4-(3-(3-chl orophenyBurel do)phenyl) 2- met hyl - 1- oxo-1, 2, 3, 4-
t et r ahydrigaeqdbtdsal en- 2- ybacet ate (212B):

51- Chl or dSB2{(&hydrapal Okehtbheé- t(lﬂu@yghg?) IQ,MteMquowtm@e%ryweac add:ut i on
of product of Exanple 212A (1.8 g, 4.84 madis) and triethylanmine (2.024 g,
14.52 mmol ) in THF (25 nL), and th ; dyxture was stirred at room
tenperature overni ght. The sol vent enoved under reduced pressure, and
product was purified by flash cHeon® aphy using 12% et hyl acetate in
hexanes to afford title conpound (1.244, 47.2% as solid. 1H NVR (300 MHz,
CDC13)): 6&Cifchobidins (0.90g, BH), mi8ol) Fag slded td)a solutidB of prodiRHyf ExaAmBs 203 (1L&)3.317. 29
(m 1H), ofm@] if mppropfl,alcghd 19 HIQ 3nd wpteSE)mL )4 aridith¢ cpactibn nrixtareHzgs H2#pd to 80

3. 12- 2. 89C(4h. Telrgsulking 4ol(iqn \Rad)stirrdd &5 o¢mmytenijedyaturd f@ 16, a@Hhg sdlt Ray filterdk= 7. 2
Hz, 3H). and w@dnpoeuthd RikRB ¢0s@8yy] aladol @adniapd mateu (2Zemip). fThe daltiwasnintlvairer i c
ratio andn wWedGepaniat edraged P5hksthyhicerel (RFmLD,alried tral consntigtdtoaffantthottr s of
212B15( Rtcohpod@ (il i}, 806 a2 WABRsolilt ' HIOMBRE300 MHZUBMSS®-4:p1d 0V (bg 1¢DNML4 (soNnS
Col um: GH)RALS (dAK=I8A Mz, HX @B/, €l uHmJL B:8. 1ANE, 16hH (RAL(s) A1) 13105-RBb(the
Phase: A3H): HBXANEm, CHE N ol, 1H), SOCRATIHD; 2.9D2.00m, Aow rate. 1 0 mL/mn 20
2-(6-(2-chl oro-4-(3-(3-chl orophenyBur ei do) phenyl) - 2- net hyl - 1- oxo- 1, 2, 3, 4-

t et r ahy drGmagphtdall €3)-224§ BacHt inty &¢ syhtl{eRiz&) from Chiral 2 B3 donipbundmsing dreoxi de

(0. 020g, ploc®@Becsmmlogowsasthectdestribal far Bahpte-29n aod 2k oduct of Exanpl e 212B1
(0.25 g, 0.476 mmol) in 10 nL of di oxane-water (4:1) mxture, and the
reaction m xture was stirred at rodimanmip2¥Sat ure overnight. After the

sol vent was renoved in vacuo, the residue was dissolved in water and washed
with ethyl acetate. The aqgeous | ayer s acidified with addition of 30 2N

aqueous solution of HCLF pH 2 uak tabne«d}(?'he resulting solution was
cooled to 0 C, and solids &, col I ect WFiRtfation and dried under
vacuumto afford title conpound (0.19 g, 80% .as white solid. 1H NVR (400
MHz, DMBO-d6): 6 12.1 (bs, 1H), 9.4 d%s, 1H) 9.03 (bs, 1H), 7.94 dd, J =

9.0 Hz, 1H), 7.8 ¢d, J = 1.8 Hz Z 1H),F743739 bos
7.32-7.3 (Iﬁ@zozeﬁim 1 2H), J ="15.6
Hz, 1H), 2, 2.4 BJ— 1 5 He, 351H) 7 gl H) 1.2 (s 3H);

ESI-M5S Mz = 485 (MH)- COPurlz1t5Ey 95% Reaantt‘s ind.gondi tions: a)
Pd( PPh3) 4, CsZCO3 Di oxane H20, 80 C, 5h; b) 3-C1lPhNCO, Et3N, 5THF, RT,

12h; c¢) LiOH, THF-H20, RT, 12h. Pdsocg;eadures

2-(6-(2-chloro-4-(3-(3-chlorop VB i do) phenyl) - 2- et hyl - 1- oxo- 1, 2, 3, 4-
10t et r ahydrorfaphthallen- 2- vyl acQ?)ﬂ Et hyl

2- (6-(4-am no- 2-chop en) -ethyl - 1-oxo-1, 2, 3, 4-t et rahydr onapht hal en- 2-
yl )acetate (213A): 2NG 213A 15Pd(PPh3)4 (0.085 g, 0.073 nmol ) was
addegsto a solution of product of Exanple 115D (3 g, 7.35 nmmol) in 40 nL of
1,4 dioxane-H20 (3:1) m xture under argon atnosphere, followed by cesium
carbonate (7.18 g, 22.04 mmol) and

3-chloro-4-(4,4,5,5-tetranethyl-1, 3, 2- gijoxaborol an-2- yl)aniline (1.862 g,
7.35 mmol ). The reaction m xture was degassed for 5 mn. The reaction

m xture was refluxed for 3 h, and solvent was renoved under reduced
pressure. The residue was




20 partitioned between ethyl acetate and water. The separated organic |ayer
was dried over sodium sul phate, filtered and concentrated under reduced
pressure Wo 2givw2rar de product which was purified by fl ash/usheiemsssegr aphy
to afford title conpound (3 g, 58% as solid 1H NWR (400M—Iz DI\/SO d6) 6
8 07 (d _gent &{%ns lé‘gplp? Ac)ll%_lo a fOO é% 268 1g8- _ 2 HZ
J2—84 Zln} 5 h32?ﬁzc ?O%:% 5‘0288
(m 2H), 209203(m1H) 18216(m2,123(t,
J= 7. § HzP 95%} 0. 92 (t J— 7.8 Hz, 3H). WD 2012/162127PCT/ US2012/ 038520
3- Chi dr 0-X40f 8 anat obenzene (0.944 ml, 7.77 nmmol) was added to a sol ution

gg.grSO(rjnl‘Jn(::t of mgfmrwix%n\(l .% L7 77. ggg T I_z_and :I’I etr Ia ne ( o 8 ?1dom
t enper at u i’ agelic) was renoved under reduced pressure, and
prod @t was purified by h chromat ogr aj i ng 2 Nyl acetate in 5
hexanes to afford t Taapy] : AUAMOLRRMONNDIESR- S8 HE . 1H NVR (300

MHz, DMBO-d6 ): 6 9.13 (s, 1H)_ 9.06 (s, H)793(d J=8.1 Hz, 1H), 7.84
(d, J= 2.1 Hz, 1H), 7.72 (s, 1 460 7. [ 7.06-7.02 (m 1H),
4.02 (q, J= 7.2 Hz, 2H), 3.31-2. 5- 2. 34 (m 2H), 2.03-1.99 (m
1H), 1.73-1.53 (m 2H), 1.14 (t, J= N2 3 0.84 (t, J= 7.5 Hz, 3H).
10Conpound 213B (1 g) was racemc mxt2m5,ae vvlth 1:1 enantioneric ratio and
was separgg. gf;huen) fd rgbcy‘a@ity%@ L Os@PhAioD wisAIi&! RNANILRIESS-Afin2d B8R Rt

15. 15 m a@ﬂl@ 3822 aifhorl etﬁgnra)mﬂe%g DG mil Obd PWn{dY) lﬁm&ln&m@m)%hw

CHI RAL ch@n X waDQmRY aﬁmoC@ fmmh he A¥kertFh RAlo L& hd rd@Mabibguhase:
D= n IISIEX'%NEt}feQeslc%’e ngurlfgéﬂ hBGPdLro a%%} efatin® Qitll 090 RhPadeRteBin hdxaBe pi/ i n.
2- (6-(2- Q@#oﬂfﬁre‘ko&{éo& (‘P(h %oophe AUEeN 3b@?«ﬁ¥zlim\?s(ﬂ1 zﬂgégexﬂq} 2463, 4-
tetrahydr(gn@pﬁzgl(@&—ry gC 3'83?2”1&1 9_1 ua 437 D}k Al

enant i oner»ly 1 IIHFn ydr oXi Y vvas added to a solution
of product of e 213B1 (0.35 g, 0 649 nmol ) |n 12 nmL of THF-wat er

(5: 1om XEM{e- (136}9 6L (19,9 £AGhIRMIN 3 LUiSk¥B1-2-1H.92 3b-2RubRRvhaARE At ur e
overni ght™ AfTer the Sol VeRLhWaonh DMER2 V2 dbBRUB1SE resit due was

di ssolved in water and waShed W et Ny Oa%raamé_'rﬁ% aqueous | ayer was
acidified with addition of 2N aqueous_so ion of HC1 until pH 2 was
attained. The resulting solution wag
by filtration and dried under \vatyuuwi e g ford t|tIe conmpound (0.24 g, 71%

as white solid. 1H NMR (300 I 50-d6) : 6 12.16 (bs, 1H) , 9.21 (bs,
2H) 793(d J=8.1 Hz, 30 1 72(1§81H) 772(s 1H), 7.41-7.27 (m

% (,) 5£ ﬁ%&s a%i 13t1%1n3f7‘¥|'911 %O 56 34 (m
e ey

o

2012/ 162 @?%?%Ug ?rg O %ﬁ c r%icgl(é?ég;tur% bvas re u;fjj%iﬂ% ?r(g 12((;:);1)%;11'

2 6 4_ k lu < U] _1 2

3 4- tetjgﬁg g&g d,' ﬁsh(g 3s Bu %’n%lto 1ng‘¢%/§e nEyl acetate in %ex;{ )
Bk ol

.socyaﬁii &1&% B Ig btk >3&a£@ B Rcee

Exanpl e (169, 3.95 mmol) and triethylam ne (0. 79 g, 7.89 rrm)l) in

THF (10 nL d t ti t t, t
GO0 SN T S TR i R e
pur i gised. by flash chro 3 Vﬁﬂ“ﬁaﬂl £ L in hexanes to

afford title conmpound (1.6 g, 64.5% as solid, AVR (300 VMHz, DMSO-d6): 6
8.95 (bs, 2H), 15 7.93 (d, = 8.1 Hz, ~Bd,Htm  7H), 7.31-7.29(m
2H), 7.05-7.02 (m 1H), ﬁO(q,J: , 2.91-2.85 (m 4H),
2.72-2.64 (m 2H), 239( , 2 Hz, 3H). Yield= 64.5 %
Conmpound 214A was racenic ,Q\ N:1 enantiomeric ratio and was
separated on chiral 20colum taoiobiain si Ai% enantioners of 214A1 (Rt

5. 832 m rd(Rithehs ANHUAD.J6Rm6L) 468 adilad)to asolngprf aiHxamplag 1 €8 g Gridi hinalnsr 60

Col um: Gl RAU,4PAExan& 0G5 X) ab0me) undel argm dtDospAblle, GHbRAL by Acshid cbbniakee
Phase: Ax511 HEXANE mitEhinhcohpouh SOCRAT. @3 § 05. 20 mntel)) owl eateectiolt niixtote/ wasn 25
2- (6-(4-(3-(3-Chl orophenybur ei do) phenyl)-1-o0x0-2-(2,2,2-trifluoroethyl)-1,2
, 3,4- tetrahydronapht hal en-2-ybacetic_ggi.d (214): 0 C F3 CO2H N214 Chiral:
enant| omer-1




30 Lithium hydroxide (0.131 g, 3.13 mml) was added to a sol ution of
product of Exanple 214A1 (0.35 g, 0.626 nmol) in 10 nL of THF-water (4:1)
m xt ure, wodotdw2r2eacti on nm xture was stirred at room t @CpArSat12/088520
overnight. After the solvent was rem)ved in vacuo, the residue was

di ssol ved, i n e and washed w.th eth e a ueous | a
aci di f1 ed® Sf 8&9 oY i “é%ﬂe VEh, ap S 3j Wﬁ% el i lndge S
att ai ned.” g % u 1 % (PSBYGE aﬁet cd Vviatd 63?’81 Vé&ct ed
by fil traffl? ?“eé e egniLRf d’rn TP ‘F% n}% %zwg 65%
as white 48 ?ddby mg %')“‘etaé" lﬂe’é‘n

0 (d, J@ 7w 2 113‘) 2 ;%ﬁa@ 7%% > %5( H)272§217 i

313) 0o S @8 1@%@ Fista Z%%”g) oA @é’i% R RS z‘iL'ct%

H214 19 Reagents and condllct i 8t£fse @1) ci nCthl di ne I PA- H20, ra§0 C - lrg, 24h
}:’Ihg(r:]edlljlr élslglnmn to obl(fﬁ smggegeg“arrlltwlglgers of 215C1 (Rﬁ‘? 94 n) an ZISC?'?}%‘[@%.EMZ m(lzrgll)l\jlzlsmg . 1h.
(S)-2- (Gwalﬁ& e eqdigions: (o o o trifluoroethyl)-1,2, 3,4 tetrahydronapht hal e
n- 2-y1) acdet IRALFARTN 4pX 280pm 5101 4A 10G nchoni di ne (0.97 g, 3. 31
mol ) \A/aéwalalaé’aaseof\an%%?ﬂ%r? Byl dBFORABafP® Bov Big OgnL/@Hm mmol ) ,

in i épr opy! al cohol . and the reactl on m_xt ure was
heated to && 3.4-Bifly pX Q=2 . , 123401 at ur e
for 16 h, and the sal t A mxture of i sopr opyl

al cohol (2 nmL) and water (2 mi). The salt vva3|%F(§I ved in 5N HC1L (5 nli),
extracted with ethyl acetate(25 m), drigetg ¢ entrated to afford the

title 15 conpound (0.18 ¢ 8% as white (300 MHz, DWMSO- d6):
6 12.2 (bs, 1H), 104(s 7075 INEE

Hz, 1H), 6.74 (dd, J1 = 2.1
Hz, J2 = 8.1 Hz, -2 80(m 3H), 2.75-2.60 (m 2H),
2.45 (m 1H), 2. 35 (m 1H) 2 HO (m 1 . Compounds 214B, 214C
and 214 may be synthesized from athnﬁalenaaﬁéhﬁerdorrpound usi ng the 20procedures
anal @gous to those descri bed for Exanpl e-201 and 214. Exanpl e-215 WD
2012/ 162 I2thRel hidod0d2(0038%20.1 Reagantvas adidd ¢ondbluii@nst prejucPaCl2ngppd )5C¢ KOAC,
Di oxane, (0088 ¢Q@).65Mimob))in 20 A of OthdnddFH@RD (P MmeZiureg andithSNactiba e, wak 26irdd, 12h
; C) Pd( RPhdpdtemps 2GDyerbighix afer ti2 (hlveBOwss, refabveddn vicubd he fetitd- AR Qliss&¥ed 12h.
SPr ocedurifswvater and washed with ethyl acetate. The aqueous layer was acidified with addition of 2N
2- (6-265- (adudods dolidioh| of YO PREINH ) Wae hkonddy TRz ickrlZngysb)utibn @40 eadldd2o D, R bid f | uor
oet hyl ) - koRds3vede cdlledtsdhyfliromapht baddamdd-wbguacte iferdaele dompound (0.255 g, 76%)
101- (5 Brag Wopy k@izil ht RMRL)308 M3z, drasd-liyos oplemy Duneast 2154, 9.77Fs, QuNrBre 11 N
A N N H Hd215A231A41 B, fol equ.opheny, iigpayianet gn,(381)87.%-7.66 (8, mMypy.)e-nas added
to a sol utH)on2afm 249 Bp3 45 bkorm), pyoazisng, 09), 2.8831807@, Al esansh ki iehhy!
am ng0( 3.298%)-1m2 2814 2ma0). )4 (h) 1HRIESENS £/ 0835 M+EANH HNE fueiac b8 .eTem Xt ure
was stirred at 120 C for 12 hr. The solvent was renoved under reduced
pressure, 15 and the residue was purdahiphcd2sgy flash chronmat ography el uting
with 20% et hyl acetate in hexane to afford title conpound (10 g, 59% as
solid. 1H NWR (300 MHz, DVMSO-d6): 6 9.6 (&; 1H ), 9.46 (s, 1H), 8.93 (d,
J= 1.2 Hz, 1H), 8.52 (d, J= 1.8 Hz, 9f»/764(m 1H), g.48:7.32 (m
1H), 7.22-7.84 (m 1H). 20Ethy|

- 1%8:02 disexabor ol an- 2- y1) PO i f | uor o

2- (1- 0x0- 6y ﬁ;ﬁt rca
ethyl)-1, 2' cha!ﬁ_ﬂ_@en- syfiatetate (2158):
|
216A NJ\N)VN 216B

H H

35  Reagents and conditions: a) cyclohexyl isocyanate, Et;N, Toluene, 120 °C, 12h ; b) Pd(PPh;),,
Cs,CO;, Dioxane-H,0, 80 °C, 5h; ¢) LiOH, Dioxane-H,O, RT, 12h.
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PdC12( dppf)-CH2C12 adduct (0.58 g, 0.71 mmol) was added to a sol ution of
Exanpl e 201D (6.6 g, 14.27 mmol) in 50 nL of 1,4 dioxane in argon

at nospherwp 2bolieeeed by potassium acetate (4.19 g, 25 4PC8AISanmio}ssand
4,4,4',4'",5,55',5 -octanmet hyl-2, 2' -bi (1, 3, 2- di oxaborol ane) (3.62 g, 14.27
mol ). T %actlon m xt ure was degassed for 5 mn The reaction m xture was
refluxed T8F*“S™ R, cooled to roomtenperature and filtered over celite bed.
The filtrate S g t he residue was
purifiedt' —F e aF 1+ hexane to
afford ti : 1HNNR(4OOM—|Z
CDC13): 6 8.02 (d, J = .Hz, 1H), 7.70 (s,
1H), 4.14-4.09 (q, J= : = 89-2.82 (m 2H),
2.63-2.56 (m 2H), 242229( - [ (m 3H) 1.24-1.19 (m

12H) . Et hyl )\{
2-(6-(5-(3-(3,4-di fl uorophenyl) urei qyra n-2-yl)-1-oxo0-2-(2,2,2-trifluor
oet hyl) - 351 2,3, 4- tetrahydronaphth -2 yflacetate (215C): O CF3 O N A

1 NNN) HH Pd(PPh3)4 (0.3 was added to a sqlution of Exanpl e
215B (2. dsggyamtogyelohisany @1%5%@ rh_zéfm@"l)l W&@a%t%mo jon Pt 2raptipe-&dipper
argon at mysphel®g 1f7024lrmeldamwme@slﬁmmeéhnﬁoﬁéﬁ aui®) mPOgnL fodnegy andhvirpd aind
conpdind 1205Af(r 3. 1068 @]veht v2g emapotajed ulithe redeecitirepurernd the esidaswas\Wixified by

2012/ 162 kR{PEhto ki3 dptly 4585 28, dagpssed if Bdxamdo AFDrd tiflB QomBRGd (106D A13Xdo)ie Was
refluxed {4 'AQnk ADGESOENED): $68 (Bsenﬁy%cksttﬂéj%) reesiyg edy)ps. %ﬁuﬁ?) 2.hhe

resi due ak t % tR etate and water, organic |ayer was
separate (](I’I e (%\73;1%%( S%%F?fq?ﬁtl nd concentrated under reduced

pres ] . : : 3,18% et hyl
acet Zlge |n megmota: reldgipycazins x| - ffopderiyy) ?’% H NVR
(300 MHz, DIVBOdG) 6 9. , 1 S+ =G : 1.5 Hz, 1H),
9.03 (d, J= 1.5 Hz, 1H), 810795(m 3H), 7 8<F. 68 (m 1H), 7.48-7.35

(m 1H), 726718(m 1H), 4.08-3.98 (¢
2H), 3.08-2.85 (m 2H), 2.80-2.64 (
1H, 1.14 (t, J= 7.2 Hz, BM). ESI -6 ' (Mrl). 10Conpound 215C was
racem c mxture with 1:1 3 tﬂlQngu\g/,Natlo and was separated on chiral

col utm to obtain single enantlionffrs™of 21588 (R 9.394 nin) and 215C2 (Rt

12. 342 mipy)pys) {?Q)ﬁgob bG’YMn{&Q W SRA QNE LN RASE BTN A .'5 Ls FHAmbA it 6 X
250mm  Mapi, |o?1 aéﬁane o3 RA e (rdtSARCRABGhere! B bcesfin 3kborfatOW
rate.pgl Q4 01) and Example 216B (2.2 g, 5.01 mmol). The reaction mixture was degassed
2-(6-(5-(f3r £ énﬁ‘ e frk Q5P RAGRY I\x)ak“’réﬂuQ&i) RY 58%.] Biddo M dt-wls RéRoved Gﬁde@ T chrd fluor
oet hyl ) - ]prgss@fe AThd edsiRB Vs @Q%Q@lb@&e& ¥t ?—%@étz!tt@ a"ﬂg'\gatérz %@amc

Chiral: epamidOBET dvelRalsOl MieRRaNNA LoReE AR dIAmBd T e Bice Bp LDl M\@a%t @,glsded to
a sol uti quyiatd Wﬂ)ﬂh'%roﬁ;tog%@msﬁg 33B Gtk Pac3iatedn hOalio WBIDkitlk @org%)o (P8

et hangl - iatey) {s3ofld. 'MNMIRIIROMVADRACDRE): F £86 (ORI TR XU En e (8, 11115, & 5qli, F 0Om

t enper at ur e, eiermy 9otz ssAkL ef), t4h@ éaoJA/e@tsz@ﬁ) _BRARNER) B 1YACUQ.6. 4 AL Nigsi due
was di ssol yeds ih, n@t@m%@( § iy b oagebat 8. 7- Ib@magyquslmxer was
acidifi ecgpylylth additfion of 2N 2 aqueous sol ution of HCL unt pH 2 was
attai ned he resulting solution was cooled to O C, and solids were

col | ggt ectdiypolihd 3768 0RBgAREL FEABY mipEte withaC HfintiOn & el @fid add Mseseggam@uﬁd
(0.255 g,chitQ%1us (9Hbihif s Hgnleleﬁlannalhww&ﬁ%QQRMﬂ m%%ﬁ@hz 9@ 152 lfh%)& ,
9.83 (s, fMdwindeohditibss: 1H) . ) . d, .

1H), 8.1-7.94 {m 3H), 7.78-7.68 (m 1H), 746735(m1H) 724(m1H)
3. 41- 3. 3% didthn: Hralpak A022x9%0mkdh) 5.2H) . 2. 88-2.80 (m 2H), 2.65-2.55 (m 1H),

302. 5@- 2. eHiRIPhdselb= @H%ng%Olld/éTF%):H;DIPAEﬁ)ch@ v B —'8052%5F1{)(&1M5ED 1 odﬂ%ﬁ
purity: 98.87% Exanple-21 Reagents and conditions: a) cycl ohexyl

i socyanate, Et3N, Toluene, 120 C, 12h ; b) Pd(PPh3)4, Cs2CO3, D oxane-H20,
80 C, 5h; c) LiOH, D oxane-H20, RT, 12h. WD 2012/162127PCT/ US2012/ 038520
Pr ocedur es:

2- (6-(5-(3-cycl ohexyl urei do) pyrazi n-2-y1)-1-o0ox0-2-(2,2,2-trifluoroethyl)-1,
2,3,4- tetrahydronapht hal en-2-ybacetic acid: 5 0 Nr A N H 216A

| socyanat ocycl ohexane (2.158 g, 17.24 mmol) was added to a sol ution of
2-am no-4-brono pyrazine (3 g, 17.24 mmol) and triethylamne (1 n., 7.17
mol) in 20 nL toluene and stirred at 10 120 C for 5 h. The sol vent was
evapor at ed under reduced pressure and the residue was purified by flash
chromat ogr aphy using 15% ethyl acetate,j,n hexane to afford title conmpound
(1.60 g, 31% as solid. 1HNWVR (300MHz, &DC13) 6 9.6 (bs, 1H), 8.38 (bs,
1H, 8.2 (m 2H), 3.8 (m 1H, 2.04- 1.95 (m 2H), 1.75-1.58 (m 3H),
1.49-1.13 (m 5H). 15Ethyl

2- (6-(5-(3-cycl ohexyl urei do) pyrazi n-2-y1)-1-o0ox0-2-(2,2,2-trifluoroethyl)-1,

po,e2H) . 3.26-3.10 (m
§-2.36 (m 1H), 2.28-2.15 (m



t et r ahydr onapht hal en- 2-ybacetate (216B): 0 CF3 CO2Et a O NIN 216B H
Pd(Ph3P)4 (0.07 g, 0.06 nml) was added to a solution of Exanple 216A (1.50
g, 5.01 mwolp1zmw23 nL of 1,4 di oxane-H20 (3:1) m xturePUmasR012/088500

at nosphere, followed by cesium carbonate 20 (4.90 g, 15.04 mmol) and

Exanpl e 216B (2.2 g, 5.01 nmol). The reaction mxture was degassed for 5
mn. The reactia e yas. ref | uxed 5 4Nd. sol vent r enoved
under reduced 2§ ; aaitasts
and water, organic Iayer
concentrated under reduced pressure
chromat ography using 30% et hyl acetate i

(0.88 25 g, 33% as solid. 1H NWVR (300 .
.9-7.85 (m 2H), 4.13 (g, J=

1H), 8.39 (bs, 1H), 8.15 Jo& 7N
7.2 Hz, 2H), 3.85 (m 1 13t IR 6.6 Hz, 2H), 2.9-2.85 (m 2H),
2.67-2.60 (m 2H), 2.4-2.37(ny" 2 O26m 2H), 1.7-1.6 (m 3H), 1.4-1.2

(m 8K). 30Conmpound 216B (0. 889) M@gl:@%{qmﬁ_lm xture with 1:1 enantioneric
ratio and was separated in chiral colum to obtain single enantioners of

216B1 (Rt b do. snn{gj 1.80FhnbBBR alidd td 2 sdiutnHr FSth gg 21681l avd fﬂ% ARdhhbiPfs:

Col umm: %L%kﬁ)@iﬂl xéhe(—ﬁg(ﬁézgfﬁﬁmnégndtthgé%gh LG PRARE shred it Rep QT FA)
B= 1 PA, 15065 &t 1 Lficr the Bivend BmdrbOW RaLbm, the Qedidele MR did@ved in water and

2012/ 1@62%@@\4&1’5&% Qa858Q aqueous layer was acidified with add1t10n of saturated citric acid

2- (6- (5- (BrAYehatery) WiehdA@Yihazdsinids Yohtich V%Qoae E3dilds f\xleWO‘ﬁgétw 1)-1,
2,3, 4t afyrahuhanaBRtDAlEN: RoP ARG (AC Lictn®)0.220¢ @E%) as white Q316 48 5,
1. 69 nmolyvwasoAREE HNISO-3 whmreg 16 ), s8R, en? baBks (30s, m 1fh,3@3-9%0! ) in
7 moof Ilnfsgi, @&%HGJ‘:H?Q 1 ))3'315}%“1@9 3. ?@ 6@ g Je8acs Q@'?(IW gué E3WRsstirred
at rqegm tleg’rglerzq;)ur 65- f1(§r(m 130411 64 Y 5 = Was (Vreapvad: & @*L’%@@Y‘um the
resi due wasedi ssol ved in vvater and 10 vvashed with ethyl acetate.

aqueous | ayer was acidified with addition of saturated citric acrd soI ution

until pH 2 was attained. The resul tiehpdQbpti on was cooled to 0 C solids
were collected by filtration and dried under vacuumto afford title

conpound (0.220 g, 77% as white soI id. 1H NVR (400MHz, DVBSO db 6 12.4

bs, 1H), 9.56 (bs, 04 (s, 8.9Fr(s, 1H), 8> 0.8H), 7. 4

(d, J= 7.2 M&H)_&S@ﬁ i/'@ @é% 5 m@é 2H), 2.13
1 (m 3H)

' acetate
e 2S04, filtered and
was purified by flash
odf ford title conpound
6°8.8 (bs, 2H), 8.6 (s,

(m 1H), 15 9l 1, H); LCMS n12 = 505
(M+H): HPLC PURI -- 97.8% 'Exanpl e-217 Cﬁbzﬁt 10 N N 20217C217 H HH H
Reagents and conditions: a) 4-bronp aniline, THR"RT, 12h ; b) PdC12(dppf),
bi s- pi nacol at o di bor ane, KOAC DMF, 85 C, 6h; c¢) Pd(PPh3)4, Cs2CO3,

Di oxane- H20, 80 C, 12h; d) LijoM, Di F

(S)-2-(6-(4-(3 F(34D|f|u . f
: c acidr - 0

t et rahydr onabml en- @

301- (4- bronop W33, 4 drfI uor ophenybu (22A)
3, 4- B30f | uor ophenyH |Hsocyanate : nrm*ﬁ?l?i'was a
4-brono dHiEpFHBaNdconditigns: 4) %Brw in ﬁFHﬁ»rBT D - i G
t enper at Lﬂ‘lé’“fnﬁrK AﬁrDM Hgé "sdthy e 4arférﬁ9pelawxane -H,0, 80°C,

Dioxane-H,0, R’

gEr ej do) ph rryl) -2-et ox@lzli, 2, 3 4-

Z%
—Q
_5
%_g
:
o
=}

o
o
3

2h; d) LiOH,

25 Procedures:

(5)-2-(6-(4-(3-(3,4-Difluorophenvlureido)phenvyl)-2-ethyl-1-0x0-1,2,3,4-
tetrahydronaphthalen-2-vDacetic acid:

30 1-(4-bromophenvl)-3-(3.4-difluorophenylurea (217A):
F

AsNNes

H H

217A
3,4-Difluorophenyl isocyanate (0.74 g, 4.8 mmol) was added to a solution of 4-bromo aniline (0.75
g, 4.36 mmol) in THF (20 mL) and stirred at room temperature for 2 hr. The solvent was removed
under reduced pressure and the residue was triturated with chloroform (60 mL) to afford title
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under reduced pressure and the residue was triturated with chl orof orm (60
m) to afford title WD 2012/162127PCT/US2012/ 038520 conpound (0.6 g, 42%
as sol i d.woHoM&212300 MHz, DMSO- d6): 6 8. 9 (s 1H) 8. 8PCAlS2a138570 64 (m

1H), 7.47-7.41 (m 4H), 739(m1H) 7.2

1- (3, 4-difl uorophenyl) - 3- 4 etr h i oxahor ol yl) ph
enyBur ea C@?‘E?‘B‘g (O6gl-f12)r‘( %9 ™ %3/(;"@ E%L%%%Sngb dﬁ@l%

added t o & &g) .35, 3. 06 rrm)l)ln 15rr1_ofDl\/F

e S 6p ‘Eia?rﬁ? 8“21

foll owed b otﬂassr um acetat e4

oct anmet hy+ ' ; S

sol ution vvas degassed for 30 m . usi ng argon reactl on mxture was
stirred at 85 C for 6 h and thel concentrated uhder 10 reduced pressure.
The residue was partitioned b n et hy, ate and water. The organic
| ayer was separated dried over SO a ncentrated under reduced

pressure. The product was purified by Rl a chr omat ogr aphy using 15% et hyl
acetake in DCMto afford title corrpoun'd AmB6 g, 5299 as solid. 1H NVR (400
MHz, DVBQ@4d6)dppHBHICI M 1228H) 0.173 himbINwal Eided fo 83oldticnDf ERAmAER17A7 (150 ¢, 3.662 (M
2H), 7. 4-nfmd) (05 nbHbf DNAFL f16wed b)) potaksidm(aSetatd 21D g, FZ8I mMB) Bh4, 543755 6MEH) . 15
(S) - Met h)dctamethyl—Z,_Z‘—bi(l,3,2—di0xabor01ane)_ (0.932 g, 3.67 mmol), and the solution was degassed for

2- (6- (4- (33rhid uding b bt aMhe PRAEY Bk RO RABEY )85 2€ @drtll anb-tBnQodcedtratedhunder

t et r dloy drred@RhprBaheNTr2-ryRae etad parti(idnkd GptweeDetN abétdd add Wht®, TR 656K Myer

Pd( PPh3) 4yds Qsepakflod dri€tt Ok Nisih,) andesonashledd uada s@lced besuf ThS)pr&ubiytas

2- ( 2- et hypurificdbsOfifeh cldOmatography using 15% cthyl acetate in DCM to afford title compound (0.6 g,
(trifl uorpemethydiguifonyl S oy ViiTk, BMSO4S: 88 b Ry EnOnapht h@l 283-259 (hanst ase
(129C, 0.7B12qm, OHY 64-1@h )16 1y, AGh, Th), 7. (s divevs arse M8 - (4578 vyt ur e under

ar gonsat rmspher e, followed by cesium carbonate (0.74 g, 2.28 mmol) and
Exanpl e 217B ((§)-Midvi-(PuE33 08 uoroptR v aiaspRthyiL X btV EL- S glegassed for

30 min. The reaction m Xt yhahWadnighithaldLelvi)etat(2i7cand sol vent was renoved
under reduced pressure. The residue was partidi ogned between ethyl acetate

and water. The organic |ayer 25 was separag ed dri ed over Na2SO4, filtered
and concentrated under reduted pressure. odL&QzMﬁ/as purified by flash

chr omat ogr aphy usi ng 209 I atget S pe to afford title conmpound
(0.15 g, 40% as solid. 1 3%00 , CDClB) 6 8.05 (s, 1H), 8.03 (s,
1H), 7.44-7.37 (m 3H), 7. H),z177c18(m lH) 7.08-6.97 (m 2H),

@)
\?_61(3 P3d m'ﬁg o mmg @ 4 a 01 n° b '2‘5(% @%5,(31’:
H)X

loxy ronap t cgta s
added t O % HZ% e/r sgheze ﬁ%}g bPi cgm onate
1, 4- di oxd. e @Ple é“”ét“?li‘trl d&t room

terrperat ’ﬁ‘a lvenAfN ]Fe Pvent
was C?dnpre '&r r[:Srlr §|p etéﬁegns?f? é‘&et"itﬁa ‘?’aé?r elAwi t h
et hyI ace"t’aﬁtsgpar VS{J atz| teWﬁgn ? %831‘ tg §a‘f
e S e e

led t S S
secvom il m e RS zr

i 18). 2 5J (lésHZ 458< %Hz 051<11‘r) 1979( 7 92

33 %%4(1’H)76171Z7°’H?%%1\€ 314}93( 6%756(m 4H) 735(q J—8Hz
1H), 715(m 1H , : . (d Hz, 1H),
2.44 (m 1H), 2_" w",' penyhupcidoiphienyl)-2-ethyd ,1.54(m
1H), 0.84 (t, J=T7. 2 Hz, SH Eapiaat GHABCIICNEN ‘URITY = 95%
10Exanpl es 218 - 230 were prepared by procedu e analogous to those
described in Exanples 190, and 212-217 usyfg-appropoate starting
materials. The reqursrteroronrc acid jopriately
functi onal - gr oup- pr ot ect ed Si &ns } ilized herein were purchased
if avail abl e commerci al |y, \ete ez1 zed as described in the literature
or by routine nodifications thereo known BY’ t hose skilled in the art, or
wer e 3synt hesi zed by al ternative proce@uires known by those 15skilled in the
art. Exp Structure Analytical Data (MrH) 218 o CF3 SO Olai la N) NC HH
Chiral ;. drant(lborere; L4ZEGRMo ) MaiNMded ©00soMtan o8 &Gyle 217C (70 mg, 0.142 mmol) in 5

mL of 1,4-dioxane-H,O (4:1) mixture, and the reaction mixture was stirred at room temperature
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d6): 6 12.1(bs, 1H),
8.4 Hz, 1H), 7.85 (s,
(m 5H), 8024123160127 ( M
2.48-2. 36 (m 2H) , 2

1H), 0.84 lzflhf

o\ 0 NO®
d6): 6 12”'“‘& f‘gp‘%“hit
11 éf:d y t

rn

NlNLN HH g?i %}

12.4 (b

HlH 9% g Hh n?
2-

o 73%

1\ 1) LN

12. 4 (bs

7.5 (d,

i

“’818

WCET S

Xmﬁi

nth

.Q

9.23 (s,
1H),

02

' tmo@m
1 ac@atgz

2 6 2 50
- 23%5?!&
i e apé’ Hf“F 8}?3}113

%%;Trl: s(?&the(s}ﬁe%egf a];g%a iye B](O

1H), 9.18 (
7.63-7.58 (m
1H),

96 (m 1H),
iasreérw

ue Oj}

1.

s at

e%lltg)g
ne% u

égﬁ

I'SlO

2.97-2.89 (m 1H),

>§ b éﬁ_‘
Rag 1 2!

s, 1H), 8.02 (s,
1H), 7.56-7.51 (m

74 162(m 1H)

1t

cgoli t(? 0

P

1
, )z J_

alqgmﬁl_to

‘(’)r F}S 1%6 i

1H),

he %X&@?

1H),

l‘It

z(?%

”%ch

Exp

Structure

Analytical Data

(M+H)"

218

CF3
0O

H

QL C

Chiral: enantiomer-1

0

DO

Cl

"H NMR (400 MHz, DMSO-
de): 8 12.1 (bs, 1H), 9.23 (s,
1H), 9.18 (s, 1H), 8.02 (s,
1H), 7.93 (d, J = 8.4 Hz, 1H),
7.85 (s, 1H), 7.63-7.58 (m,
1H), 7.56-7.51 (m, 1H), 7.46-
7.32 (m, 5H), 3.14-3.04 (m,
1H), 2.97-2.89 (m, 1H), 2.84-
2.77 (m, 1H), 2.48-2.36 (m,
2H), 2.02-1.96 (m, 1H), 1.74-
1.62 (m, 1H), 1.58-1.50 (m,
1H), 0.84 (t, J=7.2 Hz, 3H).

ESI-MS
m/z: 545
(M+H)";
HPLC
purity: 99%.

219

K
:

Chiral: enantiomer-1

N

'"H NMR (400MHz, DMSO-
de): & 12.4 (bs, 1H), 9.52 (bs,
1H), 9.04 (s, 1H), 8.92 (s,
1H), 8.04-7.95 (m, 3H), 7.23
(d, J= 8.4 Hz, 1H), 3.55 (m,
1H), 3.15-2.96 (m, 3H), 2.75
(m, 2H), 2.50-2.40 (m, 2H),
2.15 (m, 1H), 1.6-1.35 (m,
4H), 0.9 (t, J=17.6 Hz, 6H).

ESI-MS
m/z: 493
(M+H)";
HPLC
purity: 99%.

220

3
OH
N ©
|
N

Res!
H

Chiral: enantiomer-1

2N

"H NMR (300 MHz, DMSO-
de): 6 12.4 (bs, 1H), 9.9 (bs,
1H), 9.7 (bs, 1H), 9.18 (d, J =
1.5 Hz, 1H), 8.99 (d, J = 1.2
Hz, 1H), 8.07-7.97 (m, 3H)
7.43 (d, J = 8.4 Hz, 2H), 7.15
(d, J = 8.4 Hz, 2H), 3.2-2.7
(m, 6H), 2.6-2.50 (m, 2H),
2.46 (m, 1H), 2.18 (m, 1H),
1.15 (t,.J=7.5 Hz, 3H).

ESI-MS
m/z: 525
(M-H);
HPLC
purity: 98%.

221

O
/\/\NJ\N
H H

Chiral: enantiomer-1

'"H NMR (400MHz, DMSO-
de): & 12.4 (bs, 1H), 8.85 (bs,
1H), 7.92 (d, J = 8.4 Hz, 1H),
7.66-7.58 (m, 4H), 7.5 (d, J =
8.8 Hz, 2H), 6.44 (bs, 1H),
3.12-2.9 (m, 5H), 2.85-2.65

ESI-MS
m/z: 477
(M+H)";
HPLC
purity: 95%.
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2.12 (m 1H), 1.45 -1.25 (m 4H), 0.9 (t, J= 7.2 Hz, 3H). 222 OCF3 00 O |
6 NHChiral: enantioner-1 cF3 0 OH 1HNMR (400VHz, DWVSO- d6): 6 12.4 (bs,
1H), 9.22w0hkse12/16ed27 9.1 (bs, 1H), 8.03 (s, 1H) ,7.93 (dpCIASZ2016/0b%520 1H) ,
7.72-7.58 (m 7H), 7.53 (t, J = 7.6 Hz, 1H), 7.32 (d, J = 7.2 Hz, 1H),
3.2-2. 65—{m—5H—2 62 44 (m2H) MBSz 565 {(MHH) +;
HPLC pur|jity: |98% 223 O SO Cl X ’e%ant lomer-1 CF3
CO2H 1H|NMR (400 MHz, DMSO- d 1-(2§H;n’
1H), 9. 83(s 1M 9 17(s 1H 9 Sl 7 77 (5] 1H),
7.36 (d,| 23?= 4.8 Hz, 2H), 7.1 202 B3, )= 16. 4
Hz, 1H). 2.842.65 (m 1H), 8. pESPm  1H) ,
2.24- 2|15 (m 9H). ESI-I\/B oMMID 100 Si
Cl lei NINH iral: e 7 PHvE0- d6): 6
12. 4 (b, 1H), % ' 9. 26 (bs 1@ (@‘ 71(;2175@130*771"5’“#??41H),
7.75-7.5 (m |8H), .16 (s, 1H), 3.20-2.00 (%HZe ) 73286 4 B (m 2H),
2.6-2.4 (m 2H), 2.X%2le@nfiomerdH) . ESI} B hfz:!H 6% HPLC puri|ty:
99% 225 so el NIN . HH Chi r%ﬁ?aH vafit |08 B co2H
223 "H NMR (400 MHz, DMSO- | ESI-MS
o o ds): 8124 (bs, 1H), 9.87 (s, | m/z: 531
° 1H), 9.83 (s, 1H), 9.17 (s, | (M-H);
cl COH | 1H), 9.02 (s, 1H), 8.12-7.96 | HPLC
0o N (m, 3H), 7.77 (s, 1H), 7.36 (d, | purity: 99%
L J=4.8 Hz, 2H), 7.1 (m, 1H),
HJ\”)\/N 3.24-2.92 (m, 3H), 2.83 (d, J
Chiral: enantiomer-1 = 16.4 Hz, 1H), 2.8-2.65 (m,
1H), 2.57 (d, J = 16.0 Hz,
1H), 2.50-2.42 (m, 1H), 2.24-
2.15 (m, 1H).
224 O _CFs 'H NMR (300 MHz, DMSO- | ESI-MS
ds): 0 12.4 (bs, 1H), 9.32 (bs, | m/z: 565
¢ O‘ COH 1 1H), 9.26 (bs, 1H), 7.94 (d, J | (M+H)";
/@ )Ol\ O = 7.5 Hz, 1H), 7.75-7.5 (m, | HPLC
ol N7 SN 8H), 7.16 (s, 1H), 3.20-2.90 | purity: 99%.
H H . (m, 3H), 2.85-2.64 (m, 2H),
Chiral: enantiomer-1 2.62.4 (m, 2H), 2.19-2.08
(m, 1H).
225 "H NMR (400 MHz, DMSO- | ESI-MS
dg): 0 12.3 (bs, 1H), 8.85 (s, | m/z: 525
o | 1D, 865 (s, 1H), 7.93 (d, J = | (M+H)';
" | 8 Hz, 1H), 7.71-7.57 (m, 6H), | HPLC
/\Q 7.37 (4, J = 8 Hz, 2H), 7.12 | purity: 99%.
(d, J = 7.6 Hz, 2H), 3.2-2.92
m, 3H), 2.84-2.65 (m, 2H),
Chiral: cnantiomer-1 5.60-2.420 (m, 4H), 2(.21-2.1)0
(m, 1H), 1.16 (t, J = 7.2 Hz,
3H).
226 "H NMR (400 MHz, DMSO- | ESI-MS
o cF ds): 0 12.4 (bs, 1H), 8.5 (bs, | m/z: 503
3 1H), 791 (d, J = 8.4 Hz, | (M+H);
O‘ COH | 1H), 7.63 (m, 4H), 7.49 (d, J | HPLC
o = 8.4 Hz, 2H), 6.14 (d, J = | purity: 99%.
O\ e O 7.2 Hz, 1H), 3.46 (m, 1H),
NTN 3.15-2.9 (m, 3H), 2.85-2.6
Chiral: enantiomer-1 (m, 2H), 2.55-2.40 (m, 2H),
2.17-2.10 (m, 1H), 1.88-1.60
(m, 4H), 1.53 (m, 1H), 1.40-
1.12 (m, SH).
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1H NWMR (400 MHz, DVBO- d6): 6 12.3 (bs, 1H), 8.85 (s, 1H), 8.65 (s, 1H),
7.93 (d, J= 8 Hz, 1H), 7.71-7.57 (m 6H), 7.37 (d, J =8 Hz, 2H), 7.12 (d,
J = 7.6 Hxp28H)162272-2.92 (m 3H), 2.84-2.65 (m 2H), 2P60ABR2¢10/068520 4H) ,
2.21-2.10 (m 1H), 1.16 (t, J =7.2 Hz, 3H). ESI-M5 m z: 525 (M+H)+ HPLC
purity: 9%% 2260 @f‘m A—NE—N HH-Chi+al— ..u..;:u..
(400 MHZ,Z2DVBO- , Pi
1H., 47} 1. 623, 1
(m 3H),|l 2. 84
(m 4H),| 1.53 4 (S
purity: 990/ 77
Chiral : |enant|i
9.12 (bg, 1H), ,
(3s7, 1rlm): 4H), 7. 3hidl 8@nfiemerdH), 7. 052 ?n(d ﬁ'—% 2976 m 3H), 2.85 (d,
J = 16 Hz, 1H), 2 76- 2.66 (m 1H), 2.592 @(m’J Jﬂ;@ 2.50-2.44 (m
1H), 2.237(m |1H). ESI-M5 m z: 565 (MH) %@P )228 OF3SS ei 1 6
N H Chi rlal—enantionmer-1-O4-0—1H NMVR (’22"1‘”. /m Hm 61122 (bs; 1H),
9.13 (s,| 23H) .03 ég‘? QPMH I?MSOHESI MS75_7. 48
(m 8H),| 7.32 ?nbsi )93,131 %]1%) 2.90
(d, J =|15.6 28933 )4) ESI - M5
mz: 512 (Mp+ 1H)795(dJ 78Hz 1H
7.75-7.48 (m, 8H), 7.32 (d, J purlty. 98%.
= 7.8 Hz, 1H), 3.28-3.15 (m,
1H), 3.13 (s, 3H), 2.90 (d, J =
15.6 Hz, 2H), 2.72 (d, J =
15.3 Hz, 1H), 2.42-2.38 (m,
2H).
229 o 1H NMR (400MHz, DMSO- | ESI-MS
o~ on | o) 8 122 (bs, 1H), 8.95 (s, | m/z: 479
cl O‘ 2H), 7.95 (d, J= 8.0 Hz, 1H), | (M+H)";
o 0 7.73-7.56 (m, 7H), 7.32-7.28 | HPLC
L O (m, 2H), 7.05-7.01 (m , 1H), | purity: 99%.
NN 3.28-3.15 (m, 1H), 3.13 (s,
Chiral: enantiomer-1 3H), 2.94-2.86 (m, 2H), 2.71
(d, J =16 Hz, 1H), 2.48-2.38
(m, 2H).
230 '"H NMR (400MHz, DMSO- | ESI-MS
O _CF; de): 6 12.4 (bs, 1H), 9.51 (bs, | m/z: 477
OH | 1H), 9.04 (d, J = 1.6 Hz, 1H), | (M+H)";
“ 3 8.92 (d, J = 1.2 Hz, 1H), | LCMS
o N 8.05-7.95 (m, 3H), 7.23 (d, J | purity: 98%.
D\NJ\NJ'\&N = 7.6 Hz, 1H), 4.19 (m, 1H),
H H 3.18-2.90 (m, 3H), 2.85-2.6
Chiral: enantiomer-1 (m, 2H), 2.50-2.40 (m, 2H),
2.3-2.1 (m, 3H), 1.9 (m, 2H),
1.65 (m, 2H).
5
Biological Assay
Inhibition of human DGAT1 activity in vitro
Human DGATI1 was expressed in Sf9 insect cells using a baculovirus expression system.
Microsomes were prepared and used as enzyme for in vitro inhibition testing in either of two
10 formats measuring production of coenzyme A or tridecanoylglycerol product, respectively. All

- 147 -



229 0 ol SO0 1 16 N' H Chiral: enantioner-1 OH O 1H NVR (400MHz, DMSO-
dé): 6 12.2 (bs, 1H), 8.95 (s, 2H), 7.95 (d, J= 8.0 Hz, 1H), 7.73-7.56 (m
7H), 7.32Ww0.288/%6m272H), 7.05-7.01 (m, 1H), 3.28-3.15 (mpT/I}S)zolzlesf{BBO(s,
3H), 2.94-2.86 (m 2H), 271(d J=16Hz,1H) 2.48-2.38 (m 2H). ESI-M
mz: 479 (MtH)+; HPLC pur.it N' HH Chiral:
enant i owéﬁepawa@@eréora@riml (33 951\?5“61 mﬁgpwnbw%cam?% dS YR, 9.51 (bs,
1H), 9. 04:0ﬁé1:ted~1m&"er¥o@1t@s WM’& roﬁu&?orﬁld‘monjwas lihea? whih readtidn tie. 05- 7. 95 (m 3H),
723(d J=76Hz : (m 1H), 318290(m3H) 2.85-2.6 (m

5 2 ESI -
m z: 477%(‘%“@6%“{0 h"%}l%% f"““é‘gis}‘n}es‘scHﬁ‘ipo‘f“gS P”éraﬂprelis s4y 0% éﬁ]ﬁ'%@ ot human
DGAT1 actliogifoly 1ntmasea3¢b1ﬁeﬂ—lammw UDGNTAd t0&S- veidrhaﬁa&edlateﬂ((lﬁfemeu asem. el I s usi ng
a bacuyl ovj rys Qp stem M.Eroso
enzyns 1 ored o GBl ETRr B Y P AT A S LR SRR Rae TP hmasur i ng
product i oningts oemzyamEndibaiontte aldmcemmé gidycseccmﬂlpopmdsdcuatam lnmn}@ct ively. Al
WO 2012/ 1621.27PCTLUS2012/ 038520 St r rmed Al'l data
for DGAquul i b tnlf%en enz%’me %urec%ngeﬁ éi%v\é&epﬁgl(lga meod%t% & ggﬁdl tions
wher e pr guuoidofHF-hiat, ﬂbmm@yl)pmm]cyvipmmyh} gatt acdhfot ﬁ]hlE.lnhHUﬂEd cmitnobwetllson of
CoA product_ forpation es onpou |n100 diluted
100- f ol d TS aLeY ay Bérf" &Wﬁhm foh, if 83“891{58’968 WelP hat “‘”érme"% atf’at es
(G eilfer cﬁ?cﬁﬂcb&)poun@rnn&e]qmrmle IDGIAlTneac@du@ (&(ILI)IL)oﬁeramnetezlyap@a dddition bf ltﬁ_rulvm‘s added
and the %Bsntr solutl L![Qnal react Cr)lrcon ti ms@é)'lrgs%g =dRE 50 mﬁ/ﬁﬁﬁf’ I!II?%U?a on to
al | ow enzZyne an Ads att 'ndi n g equi 1E)rl am e 3X
enzyme mMgds.d mMrﬁPMHﬁadOBMdlmhanoylglycerol 3uM decanoyl CoA, 1 ug/mL microsomal
{444- (4- aprrr(l)tglg 7dz%dlbl?f§f)h¥ollo 1nu{e‘% a%tlbrll c1}b Jioxa%(I:t{(])nsGW re)str()) Ia){mé cycl ohe
xyl }aceti‘c acid f or I con fs° ssay SP
per f or medCoal mrhducndﬂrustlz@mwoh 3@1111;! eﬁlaﬁbwcgttaymm tﬂ uM rﬁ4 [41@4 qmlee 7 éah:lmthm 7H—

i ncubati aon 10 0 0 re

e ER PRt LERE BOTREH D BRSO W BRI SRS LB Pt YRS |
conditio nsalmmnbfi@br@m) ‘bﬁleﬁ@lcmwﬂﬁl{’&ﬂ\/[ﬂ) HrldorBscerR e mivh wtﬁlﬁt}g EanMnMBSﬁt E50 uM
di deCanOy409I X]?Eer Qé()égn aboMt foecf%ﬁ C er ac/iséhtlon "fa niLsolmu 1%1{;'?10n &gsor'{o%llla %ze(?pd 1%

DMSO. FolT'ow n reaction incu I ons opped and
CoA prod uxontrcquntaatmgzléMS@ldr 0o 89X {4L[4-04-atpinbd {76t dlmthyh’r’ﬂfrpytgmﬂ@[MM

{444- (4- 7-dj Rt hy L .

ooy m e P AR ot et |G aresnBh B ST ALEETAR S0 M
7- di €0hy|siggmondd Bos¢ &sponsal ei m dyl phenyl) 4- et hyl coumarin (CPM .

Fl uorescence was read using Envision reader at Ex 405 nni Em 480 nm about 30
m nutes afgf ﬁﬂhlb%qlomr%%%;cefrél?@ddua%lﬂiah&n 11 0Dkt dn@ R MBS RAWHTRIPLE FiHte! O

controls containin

{ 444- (4- ¥ ﬂ%ﬁlk,mfyln@;%ﬁﬁ@ls_taﬂm&)\ylﬁh 3 (gBinytepre-yggction incubation of 5 ul of 2.2X
[ 1, 4] oxazdfons k)i RDERYbdos W SNERMiine 8 LbhpRal B coh&:a%mg&{ e, {f4t[hl(@d usi ng

GraphPad Prismto a 20si gnoi dal dose response. For inhibition of
triacyl gl 6f-dppesialdf’- %%4 Al ih_bxmn p-ahelenyiry clpksxall paghe poid-winee
Pol yplsat eassa%%eré B@ﬁd&meﬁwﬁ BRO4S Qﬂhde%ﬁrﬁ)&fg’lﬁgroy\ﬂnttﬁk fRe-RYctBn M BatRh 8f fegact i on

i ncubati on of uL of 2.2X enzyne and uL of 100% DMSO cont ai ni ng test
COWpOUI’]d qulp@tg}ﬁ@ ] enm&fﬁﬂlonq WoZ gmtlated after 30 minute pre-reaction incubation via

am no- 7, fri@ikibebiwde Jf*imwbma@eo[ﬁnaﬁebdt{oik cOldMEAZ L dis B b ANBMIEIRRGIFPNeXY] } ace

tic acid. Some 25assMys were performed with inclusion of di decanoy(gl ycer ol

in the pretMeMeth-drinMifdiday 2o Mgtdecansylelisrrab 0A ¢! dasenoshe 93 maakili bhs wer e

i ni tiat edicgdnbRCo3Porl WERLATIE:doBAGYILQIA, DG U0 Ridtbsdma theinOaﬂldqf%, 5 uL of
2.2X substrate. Final reaction_conditions consisted of HEPES pH 7.5,

2 mvifyCIMSQ. kg mipste saaciandBURpE RGO BFTe Step@dwh&@eéﬁéﬁ% CoA, 0.3
nG /uL [ kdftopasls eRnahvmGofiuRicaBomtditivatte al Bhlke d SSAROWN 0 R RNecdlo{dBtydersl g/ ML

m crosomal protein, and 1%
product was accomplished via addition of 30 uL Microscint-E (Perkin Elmer) and 2 hours of

incubation (sealed). Plates were read on a Microbeta Microplate reader. Inhibition was

normalized to controls containing DMSO or 10 uM {4-[4-(4-amino-7,7-dimethyl-7H-
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30DVSO. Fol l ow ng 60 m nute reaction incubation, reactions were stopped
with 40 uL of 45% i sopropanol and 50 mM sodi um carbonate in water and
m xed. BwWoaotzwm20f tridecanoyl gl ycerol product was ac@ompiSeeesss2 a
addition of 30 uL Mcroscint-E (Perkin Elner) and 2 hours of incubation

(seal ed) . fd o@g%pﬁ{,@&%gg@gﬁm%ﬁ,gicg@%ﬁg acie g eSS WeR AN udil GRS
{444- (4- arismQo 4 sigmdidamiokyrdspbide. WO 2012/ 162127PCT/ US2012/ 038520

pyri m do[ 4, 5-b] [ 1, 4] oxazi n- 6-yl ) phenyl ] cycl ohexyl }acetic acid. 1C50s were
fitted usi.ng .G.aphPad Prismto a signoidal dose response. Biological Data
Exenpl.i f?‘%e‘glg%‘f)ﬂg%ﬁ%ds of the present invention were tested at one or nore
DGAT gssays d Cri\btﬁ% above antd were f.ound to be inhibitors g%f Tl with
1050 < 10 uM or“BRIHiBIPYBHs Ysbe HEsCHG FRIOTDEFE ' 61 @8R8 BB G4 L8R anpl es
t est ed atdetdni®edubdtnand@Atelfofihdio be shiiters OEBMA TasSaayCar<el 0luds beth ibkbmvn Exanpl e

18300 1430 #1/O0: 68 0BT by nsc Bl BSEM PO Ay 225

0.7 42 60Qisfdydediseddbeldwd 2.8 47 180.5 173 10.8 225 1.2 68

10
Example # hDG(I?IJI)ICSO Example # hDG(I?IEI)ICSO Example # hDG(I?IEI)ICSO
1 1880.0 143 11.2 219 5955.0
20 586.0 144 5.8 220 0.3
40 357.0 154 47.8 223 0.7
42 60.0 164 4.5 224 2.8
47 180.5 173 10.8 225 1.2
68 503.0 182 48.0 226 6.1
69 113.6 185 32.0 228 6.9
76 112.0 190 67.6 229 5.2
79 354 192 10.6 230 27.5
81 18.8 197 2.3
90 12.0 198 55.0
109 14.2 201 2.6
115 2.9 202 6.5
116 18 205 3.5
129 3.1 212 32.8
130 138.3 213 5.9
131 2.5 214 0.6
139 10.8 215 1.8
140 31.8 216 2.7
141 9.4 218 7.4
15
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503.0 182 48.0 226 6.1 69 113.6 185 32.0 228 6.9 76 112.0 190 67.6 229 5.2
79 35.4 192 10.6 230 27.5 81 18.8 197 2.3 90 12.0 198 55.0 109 14.2 201
2.6 115w0.29122182126. 5 116 PCT/US2012/038520

Claims:

1. A compound of Formula (I):

$5 R7 R7
i
[
m(R
o MCRXS (CHo),
|
R =X
A
5 H H

)
wherein R; is C;-Cealkyl, C5-Cseycloalkyl, aryl or heteroaryl, wherein said aryl and heteroaryl may
be substituted with one to three groups selected from the group consisting of acyl, C;-Cealkyl,
alkylsulfonyl, alkoxy, alkoxycarbonyl, cyano, halo, urea, amide, hydroxyl, SFs, oxo, and nitro;
10 R, is selected from the group consisting of H, C;-Cealkyl, alkoxy, cyano, halo, urea, amide,
hydroxyl, oxo, and nitro;
R4 is CH,COOH, COOH, ester, or amide;
Rs is hydrogen, hydroxyl, or oxo;
each R is independently H or C;-Cjalkyl;
15  each X is independently C or N, provided that at least two X’s are C;
Y is N or CR;, wherein R; is H, C;-Cealkyl, hydroxyl, halo, or alkoxy, wherein said C;-Cgalkyl
may be further substituted with one to three groups selected from halo, hydroxyl, alkoxy, COOH,
and ester;
m is 0-3;
20  nis 0-1, provided that when n is 0, Y is CR3;

or a pharmaceutically acceptable salt thereof.

2. A compound of claim 1, which is represented by Formula (I)(A)

R7 Ry
[
m(R
o MGAX (CHa),
I
R _X
A
H H
25 M)
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18 205 3.5 129 3.1 212 32.8 130 138.3 213 5.9 131 2.5 214 0.6
10.8 215 1.8 140 31.8 216 2.7 141 9.4 218 7.4 WO

2012/ 162M0RU/ 1652012/ 038520 Cl ai ns:

10

15

20

25

30

wherein R; is C;-Csalkyl, C5-Cseycloalkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
be substituted with one to three groups selected from the group consisting of acyl, C;-Cealkyl,
alkylsulfonyl, alkoxy, alkoxycarbonyl, cyano, halo, urea, amide, hydroxyl, SFs, oxo, and nitro;
R, is selected from the group consisting of H, C;-Cgalkyl, alkoxy, cyano, halo, urea, amide,
hydroxyl, oxo, and nitro;

R, is CH,COOH, COOH, ester, or amide;

each R; is independently H or C;-Cjalkyl;

each X is independently C or N, provided that at least two X’s are C;

Y is N or CR3, wherein Rj is H, C;-Cealkyl, hydroxyl, halo, or alkoxy, wherein said C;-Csalkyl
may be further substituted with one to three groups selected from halo, hydroxyl, alkoxy, COOH,
and ester;

m is 0-3;

nis 0-1, provided that when nis 0, Y is CR3;

or a pharmaceutically acceptable salt thereof.

3. A compound of claim 1, which is represented by Formula (I)(B),

0O R; R,
Y~ R,
o MRAXS CHa,
RLN)I\N)l\xéx
H H
D(B);

wherein R; is C;-Csalkyl, C5-Cseycloalkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may
be substituted with one to three groups selected from the group consisting of acyl, C;-Cealkyl,
alkylsulfonyl, alkoxy, alkoxycarbonyl, cyano, halo, urea, amide, hydroxyl, SFs, oxo, and nitro;
R, is selected from the group consisting of H, C;-Cealkyl, alkoxy, cyano, halo, urea, amide,
hydroxyl, oxo, and nitro;

R4 is CH,COOH, COOH, ester, or amide;

each R is independently H or C;-Csalkyl;

each X is independently C or N, provided that at least two X’s are C;

Y is N or CR3, wherein Rj is H, C;-Cealkyl, hydroxyl, halo, or alkoxy, wherein said C;-Csalkyl
may be further substituted with one to three groups selected from halo, hydroxyl, alkoxy, COOH,
and ester;

m is 0-3;

nis 0-1, provided that when nis 0, Y is CR3;

or a pharmaceutically acceptable salt thereof.
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"NH (1) wherein RL is G -Co6al kyl, C3-Crcycloal kyl, aryl or heteroaryl,
wherein said aryl and heteroaryl nmay be substituted with one to three
groups sewecvedetr2eam t he group consisting of acyl, C -CearksR012/038520

al kyl sul fonyl, al koxy, al koxycarbonyl, cyano, halo, urea, am de, hydroxyl,
SF5, oxo, and nitro; 10R2 is selected fromthe group consisting of H,

C - Coal kyl, al koxy, cyano, halo, urea, am de, hydroxyl, oxo, and nitro; R4
i s CH2COOH, 4 CA0thmmah®sf,clddn 1awhidieis réfbestiiedyydfodgeln (Tydaydr oxyl , or oxo; each
R7 is independently H or G -C3al kyl; 15each Xhls |ndependently Cor N
provided that at least two X's are C Yis Ng 7 wherein R3is H,

C - Coal kyl, hydroxyl, hal o, or al koxy, wbherel ' C - Coal kyl may be
further substituted with one to %@qge gr b selected from hal o, hydroxyl,
al koxy, COCH, and ester; mis ely provi ded that when n is 0, Y
is CR3; or a pharnaceutlcall c€gbiaule salt thereof. 2. A conmpound of
claim1, which is represe qgjgm a () (A HH 25(1)(A); wherein Rl
is G -Co6al kyl, C3-Crcycloal Kyl , Haryl or heteroaryl, wherein said aryl or
het eroaryl nmay be substituted mnth onﬁx E three groups selected fromthe
group consisting of acyl, G -C6alkyl yl sul fonyl , al koxy,
aIkoxﬁcaﬂﬁ@ﬁviRﬂéﬁaﬁamQhékd%Q@k@HW &Wi@éwwhydﬁO%VWHHBFBHﬂGWbﬁﬂQﬁme@Wro R2
i s select X ano,

el o r o I R OBl R the sFu PO o B P IS et o

or ani de;alieeHomy aiks?xy, ﬁ&éﬁ@ﬁ@éwlal oyand, bylo, @rea@aﬂmhydrowcﬂ’fmxmwﬁ Wdf@pendent |y
Cor N rein R3is
G- oa 1o g PR oy RS RERL Sy Fuds: Bl i R ] Oy be
further dubBwryl eoetdwittdy one to three groups sel ected from halo, hydroxyl,

al koxy, GOR_tTHFWLEECOH, e}, Sr Gaide; N IS 0-1, provided that when nis 0, Y
is CR3; or a pﬁarnaceutlcal accept abl e salt thereof. 15 3. A conpound of
claimai, Rfmw@hﬁqg@nrhé@w@éempé@ by Forrml a (1)(B), 0 RT R7 YR4 (CH2)n
(1)(B); eaé’ﬂ‘i@ﬁ?in’&eﬂ%’i‘xdénﬁ gor@@@l 4, C3-Crcycloal kyl, aryl or heteroaryl,
wherein sard aryl or he eroary may 20be substituted with one to three
groups sekerX édndoperifienthyeC gfrwo‘e@déh%t‘ﬁlmtt@’fo%éwc G - C6al kyl ,

al kyl sul f@m or @f{ k%afem@' ig%m%wpﬁmfydr&ylaﬂﬂo oAk ey, Wh&&n szﬂ&rbg@]ga]l@ydr oxyl,

SF5, oxo, and nit R2 1's selected group ‘consi stin

Gi - C8al kymay b&lfw@s@ysub&tw%wﬂhamedo t@?ﬁ@oupamlwé‘:d Tropeliade iy drogsk. dlkoéhdSQQIﬂar 0;

R4 is CH%&EE;Q COOH, ester, or amde; 25each R7 is independently H or

G - C3al kyl ; each X is |ndependently Cor N, provided that at least two X' s
are C. YM#&OBior CR3, wherein R3is H, G- Céal kyl , hydroxyl, halo, or

al koxy, wheg E)ﬁdrﬂla&ﬁh&llgacc%%lg Yait thereof,

20 5. A compound of claim 1, which is represented by Formula (I)(D):

(MH(D);
wherein R; is C;-Csalkyl, C5-Cscycloalkyl, aryl or heteroaryl, wherein said aryl or heteroaryl may

be substituted with one to three groups selected from the group consisting of acyl, C;-Cealkyl,

25 alkylsulfonyl, alkoxy, alkoxycarbonyl, cyano, halo, urea, amide, hydroxyl, SFs, oxo, and nitro;
R, is selected from the group consisting of H, C;-Cealkyl, alkoxy, cyano, halo, urea, amide,
hydroxyl, oxo, and nitro;

R, is CH,COOH, COOH, ester, or amide;
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may be further substituted with one to three groups selected from hal o,

hydr oxyl , al koxy, COOH, and ester; 30mis 0-3; nis 0-1, provided that when
nis 0, WO00QR82120r a pharmaceutical ly acceptabl e sal t PChase@R/038540 A
compound of claim1, which is represented by Fornula (1)(C: RS R7T R7T R4

m R2) x Ri I . bwherein Rl is C -C6al kyl, C3-Crcycloal kyl, aryl or
heteroa?ﬁﬁfséﬁéﬁ%éﬁgéﬁﬁﬁ‘5??? or heteroaryl may be substituted with one to
t hr ee gr ad@sR sielndgicadbnfly Biror Che gkyoup consi sting of acyl, G -C6al kyl,

aIkyIsquo ano, .hal o, urea, am de, hydroxyl,
2k oo SRSt S RARaR bR TRE T 860t coner st i no of H
G - Coal kyy is GR;kobeysin RyRIM) C; E@dll@yl hyﬂﬁayl mn dealkdxydwietaih saldDXpC@ad?ﬁmﬁly boo; 10

R4 is_CH , COOH, ester am de; dro 0XO0;
cach &7 TRREREAE Py e R O SR P TS, AR M $ic or N
prOV|ded<£ﬁﬁt at least two X's are C, Yis Nor CR3 wherein R3 is H,

Ci - Coal kyl droxyl, halo, or al koxy, wherein said G -C6al kyl 15may be
further §ﬁ5§{?tuted with one to three groups selected from hal o, hydroxyl,
al koxy, @oepharaBctuslleaccepmblSsdt-tisreddr a phar maceutically acceptabl e salt

t hereof. 205. A conpound of claim1, which is represented by Formul a
(H(D: (1)(D); wherein RL is G -Co6al kyl, C3-Crcycl oal kyl, aryl or

het erloar yl , s whet@hgousdofitlaan Y| whith ReéeénarnylFormayla QRFBubstituted with one to
three groups selected fromthe group conS|st|n% of acyl, G -Ce6alkyl,

25al kyl sul fonyl, al koxy, al koxycarbonyl, cyano, 24 0, urea am de,

hydr oxyl, SF5, oxo, and nitro; R2 is sele N1 2 group consi sting of
H G -C6a|ky|, al koxy, cyano, hy drbx |, oxo, and nitro;
R4 is CH2COOH, COOH, ester, or &am dg 127PCT/U82012/038520 R5 is
hydrogen, hydroxyl, or oxo;_eac G - C3al kyl ; each
X is independently C or N, %$nv|a~c ’ | east two X's are C Yis
CR3, wherein R3 is H, C -C6alltyl ,Hhydroxyl, halo, or al koxy, wherein said
C - Coal kyl may be 5further substltuted Mﬁ?h one to three groups sel ected
from hal o, hydroxyl, al koxy, COOH and és mis 0-3; or a
pharmaceutical |y acceptable salt thereof. 106 A conpound of claim 1, which
is reprent e@hg&n@'isr@ll @ga&kl) (3!: bcygomlmﬁro?haerggryf %hgem%@lal%ryer’ heteroaryl

C3- C7cycl oal kyl, ary eteroa ,_ Wherein said aryl or heteroaryl 15may
be suBstit uﬂeﬂbwwﬁlt@iﬁewrtbomeﬁp éeee@rwpgelwdém@he giopnsaRistingrabagyl.onsi st i ng

of acyl, Cl C@%@lamlsulfﬁllgk Xiléw E@&Wcarb@dy‘f Q§éﬁo l?allck Qe %{1&0 Hyc{roxyq: KN @xo h al o,

urea, am de hydr oxyl oxo, and ni'tr I's selected from t'he 'group
consi sting @ﬁhPﬂOCJ CBaIkyI al koxy, cyano halo urea, am de, hydroxyl,
oxo, and ni krﬁ’selgt%ﬁzlfrdrﬁth sm@%’i}’H %St(,ea(lk loel’lk(ﬁgncggno B3, ufea Qo al kyl
hydroxyl, halo, or al oxy erein said al k be further

subst i t ut edhydretyl.one apdnitthr ee gr oups selected fron1ha|o hydr oxyl , al koxy,
COCHzpand et RIGH, DL, BOdH, QierdorRiiddsmaceut i cal |y acceptabl e salt t her eof .

Rj is Ci-Cgalkyl, hydroxyl, halo, or alkoxy, wherein said C;-Cgalkyl may be further substituted
with one to three groups selected from halo, hydroxyl, alkoxy, COOH, and ester;
m is 0-3;
or a pharmaceutically acceptable salt thereof.
25
7. A compound of claim 1, which is represented by Formula (I)(H):
O R,

R4
RZ)N

RN
RL Ji

(D(H);
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25 7. A conmpound of claim1, which is represented by Formula (I)(H: 0 R3
m R2) N Or\ R1 NXHH (I)(H; - 153 - wherein Rl is G -Céal kyl,
C3- C7cyclwalkidis2eryl or heteroaryl, wherein said aryl ecThsterzoassglé my be
substituted with one to three groups selected fromthe group consisting of
acyl, Cl- Co6al kyl, al kyl sul fonyl, al koxy, al koxycarbonyl, cyano, halo,

urea, am de, hydroxyl, SF5, oxo, 5and nitro; R2 is selected fromthe group
consistgng ahmbmléﬁscﬁahkylCyakkaxakﬂgyﬁm@hmaahQLwgﬁemsmaahd@gmhydgmxy:,
oxo, and nitro; R4 is 2CO0H, COOH, ester, or amde; X .is independently C
or Ch: “T0R3 185 b ety M hyUr B S TR PRERBA TR L A i ]

G - Coal kyl grykyhalkylsulfdet, akubs hikb:tic@tomil, tchandnigald, reh ineiée, Bydonys SFeloest ed
from hal o, hydroxyl, al koxy, COOH, and ester; mis 0-2; or a

phar maceut | B11%acceptabl e salt thereof. 158. A conpound of claim 1,

wher ei n RS Rsishylet@iydm the lzroap phatstmca W, iCg-aldlyyl atierploaablochdaluteal dbgidgof . 9. A
conpound of ' a pne of .clainms 1-5 and7, wherein X's are C, or a
pharnaceutiE%P%VVQE%éﬂqgﬁPe salt thereof. 20 10. A conpound of any one of

cl ai n8 1- 7, RyREBRCOOR] CO®OHybasydr andidech may be substituted with one to three
groups selected fro h oup consisting of nethyl, ethyl, OCF3, - OCF2H,
trifIuorone%ﬁﬁpgqﬁﬁg%ﬁ&gfgéfhoxy, cyano, O, or F, or a pharmaceutically
accepbabl e BalstH, Chexalfl, hyd@xylllhald o IRPGIKEr€hH sAMY; -0ptkyDagbafuferl- 7,

wherein RL is C -C6al kyl, or a pharnmaceutical |y acceptabl |t .t hereof.
15 A CompotRaET Ay oW e EpSF s SIcor il VSR e iy e G

or CN, or am3@pharmaceutically acceptable salt thereof. 13. A conmpound of
any one of cIaHpB 1-5.§£preinbY is CR3, wherein R3 is H, G -C6alkyl,
hydroxyl , h8&j&Phappacgtieglnaccepfable saiitheteab o it i cal Iy acceptabl e salt thereof .
3514. A conpound of any one of clainms 1-5, wherein Y is CR3, wherein R3 is

t hyl,, CH2CF3, CH2 et hyl ;. : h ticall. t abl | t
Uher dot . 15 cobmanuna p Tanyond: s premiGhutaf SR E oF o

phar maceut i calthgtedccept abl e salt thereof. 516. A conpound of any one of
clainms 1-7, wherein mis 0. 17. A conpound of any one of clainms 1-7,
wherein R4 is -CH2COOH or COOH, or a pharmaceutically acceptable salt

t hereof. 10918A cdnprahdh@thn@bnd sfetinmys alFswhateit ONPdre €] 61G phekatdusitAlyi Ng t o a
human i n need therg f %>efgective anount of a conpound according to any
one of the abévgm@'gﬁﬂgfemo' 19. A pharmaceutical conposition
conpr20si ng a conpound according to any one of clainms 1- 1517, and a

phar maceut i ¢c@lA yorywospbfalal encCErclaigy 1-7, wherein R, i? Phenyhehictomporerdbaiagar di ng to
any one of cl avlvi‘r[LB on]e' toltﬁfee %groou]gz)sS selected from the group consisting of methyl, ethyl, OCF;, -
OCF,H, trifluoromethyl, methoxy, ethoxy, cyano, Cl, or F, or a pharmaceutically

acceptable salt thereof.

25
11. A compound of any one of claims 1-7, wherein R, is C;-Cgalkyl, or a pharmaceutically
acceptable salt thereof.
12. A compound of any one of claims 1-7, wherein R, is C;-Csalkyl, F, Cl, or CN, or a
30 pharmaceutically acceptable salt thereof.
13. A compound of any one of claims 1-5 wherein Y is CRj, wherein R is H, C;-Cgalkyl,
hydroxyl, halo, or alkoxy, or a pharmaceutically acceptable salt thereof.
35 14. A compound of any one of claims 1-5, wherein Y is CR3, wherein R is methyl, CH,CF;,

CH,OCH:;3 or ethyl; or a pharmaceutically acceptable salt thereof.
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15.

16.

17.

18.

19.

20.

A compound of any one of claims 1-5, wherein Y is N, or a pharmaceutically acceptable

salt thereof.

A compound of any one of claims 1-7, wherein m is 0.

A compound of any one of claims 1-7, wherein R4 is —-CH,COOH or COOH, or a

pharmaceutically acceptable salt thereof.

A method of treating obesity comprising administering to a human in need thereof an

effective amount of a compound according to any one of the above claims.

A pharmaceutical composition comprising a compound according to any one of claims 1-

17, and a pharmaceutically acceptable carrier.

The compound according to any one of claims 1-17.
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