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BACKGROUND OF THE INVENTION
Field of the Invention

15 This invention relates to compounds, to processes for their preparation, to
pharmaceutical compositions containing them and to their use in medicine, in particular their
use in the treatment of conditions mediated by the action of ligands for the DP,, FP, TP, EP,;
EP; and EP,4 prostaglandin (PG) receptors. The present compounds have the general structure
shown below and act at different prostaglandin receptors to thereby provide a general anti-

20  inflammatory response.
Background of the Related Art

The EP; receptor is a 7-transmembrane receptor and its natural ligand is the
25  prostaglandin PGE,. PGE; also has affinity for the other EP receptors (types EP,, EP; and
EP,). The EP; receptor is associated with smooth muscle contraction, pain (in particular
inflammatory, neuropathic and visceral), inflammation, allergic activities, renal regulation

and gastric or enteric mucus secretion.

30 Prostaglandin E, (PGE,) exerts allodynia through the EP, receptor subtype and
hyperalgesia through EP, and EP; receptors in the mouse spinal cord. Furthermore, it has

been shown that in the EP; knockout mouse pain-sensitivity responses are reduced by
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EP; receptors have been implicated in pain and hyperalgesia and hypepyrexia. Thus,
EP; antagonists may be useful for treating pain, inflammation and fever. Additional uses
20  include treatment of pre-term labor, over-active bladder disorders, cancer and cardiovascular

disease.

The TP (also known as TxA;) receptor is a prostanoid receptor subtype stimulated by
the endogenous mediator thromboxane. Activation of this receptor results in various
25  physiological actions primarily incurred by its platelet aggregatory and smooth muscle

constricting effects, thus opposing those of prostacyclin receptor activation.

TP receptors have been identified in human kidneys in the glomerulus and
extraglomerular vascular tissue. Activation of TP receptors constricts glomerular capillaries
30  and suppresses glomerular filtration rates indicating that TP receptor antagonists could be

useful for renal dysfunction in glomerulonephritis, diabetes mellitus and sepsis.
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N-al kyl- 2- (1- (5- substituted-2-(3-0x0-3-(trifluoronethylsulfonam do) propyl )b

enzyl ) dyee US&m'qmt Izloyﬁ P bk.89% fag-other drsbanca aidlean dithoas dhat ntayedeSregtedsritht Eldnt i s
s%gct ed from : raup consisting of halo and al kyl oxy radicals. 25Sone

di mERPS" algﬂlél vention are described in the fol | owi ng paragraphs: 1.
A conpound, that is a N-alkyl-2-(1-(5-substituted-2-(3-0xo0-3-
(trifluoronethyl sul fonam do) propyl)benzyl) pyrrolidin-2-yl)oxazol e-4-car boxa
m de wHaHBmAry pethe Igyerdian yent i s sel ected fromthe group consisting of
hal o and al kyl oxy radi cal s.

This invention provides compounds, that are N-alkyl-2-(1-(2-(3-ox0-3-
20  (trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamides, e.g. N-
alkyl-2-(1-(5-substituted-2-(3-ox0-3-(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-
2-yl)oxazole-4-carboxamides wherein the 5 substituent is selected from the group consisting

of halo and alkyloxy radicals.

25 Some embodiments of the invention are described in the following paragraphs:

1. A compound, that is a N-alkyl-2-(1-(5-substituted-2-(3-0x0-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide wherein
the 5 substituent is selected from the group consisting of halo and alkyloxy radicals.

30

2. The compound of paragraph 1 wherein said alkyl radical is a n-alkyl radical.



30 2. The conpound of paragraph 1 wherein said alkyl radical is a n-alkyl
radi cal . WD 2012/ 024559PCT/ US2011/ 048361 3. The conpound of paragraph 2
wher ei n swiodore/hisyl radi cal conprises from5 to 10 car lpom/Ustam®4836tt. The
conmpound of paragraphs 1 - 3 wherein said n- aIkyI radical is octyl 5. The

conpound of ara h - 2 wherein said al drcal i.s kyI
Fad! cal’ eér%a%r‘é@r %rvhﬁrﬂ%&%ﬁ aérwngarea%@yﬁ yl
radlcahmﬂﬁman&ﬂglohexyl n-al kyl radical. 7. The conpound of paragraphs 5 -

6 wherein said cycl ohexyl-n-al kyl radical is cyclohexylbutyl. 8. The
conmpound of paragraph 1 wherein the 5-substituent is selected fromthe

group 15consj.stin fluoro and chlgro.. 9. T und of paragraph 1
wherelﬁPsa| Bg 90 XY dPép%%$? éif ?W@H??ﬂémﬁPaﬂ€ﬂ> ﬁgﬁéﬁ?ﬁﬁlof met hyl oxy
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N-al kyl-2-(1-(5- sub stituted-2 -(3 -0Xx0-3
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car boxam de, -(2-
}2R44-(4-a|kylcarbanpyl)-oxazol-2-y1]-pyrro|idin-l-yInethyl} -4-
subst i taut ed-THeawyibbupd oppaadraptas wheashsaad kydlogdsfleidicdl hed eaflohewhben-alkyl t he
substltuenérls sel ected fromthe group consisting of halo and al kyl oxy

r adi cal’adicgls

10
7. The compound of paragraphs 5 - 6 wherein said cyclohexyl-n-alkyl radical is
cyclohexylbutyl.

8. The compound of paragraph 1 wherein the 5-substituent is selected from the group

15  consisting of fluoro and chloro.

9. The compound of paragraph 1 wherein said alkyloxy is selected from the group

consisting of methyloxy and dioxol.

20 10. A compound, that is selected from the group consisting of N-alkyl-2-(1-(5-
substituted-2-(3-ox0-3-(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-
carboxamide, 3-(2-{2R-[4-(4-alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-
substituted-phenyl)-propionic acid and alkyl esters thereof, wherein the substituent is selected
from the group consisting of halo and alkyloxy radicals.

25
11.  The compound of paragraphs 1 - 10 wherein said compound is selected from the

group consisting of

(S)-N-(4-cyclohexylbutyl)-2-(1-(5-fluoro-2-(3-oxo-3-
30  (trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide,

(S)-N-(4-cyclohexylbutyl)-2-(1-(5-methoxy-2-(3-0x0-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide,

4



11. The conpound of paragraphs 1 - 10 wherein said conpound is selected from
the group consisting of

(S)-N (4-wochohexsshbut y1) - 2- (1- (5-f 1 uoro- 2- ( 3- oxo- 3- PCT/US2011/048361
30(trifluoronethyl sul fonam do) propyl)benzyl)pyrrolidin-2-yl)oxazol e-4-carbo
xam de, (S)-N-(4-cyclohexyl butyl)-2-(1-(5-nethoxy-2-(3-oxo0- 3-
(trifluoronethyl sul fonam do) propyl ) benzyl ) pyrrolidin-2-yl)oxazol e-4-carboxa

mde, ({HN- JMAO &@l&bﬂ;ﬂml@l{sxi@or&z(@ =dxs:%hl or 0- 2- (3- oxo- 3-

(trlfluoronethy sul f onam do) propyl ) benzyl ) pyrrolidi n-2-yl ) oxazol e- 4- car boxa
m de, (trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide,

5N- (4-cycl ohexyl butyl)-2-(1-{[6-(3-oxo{[(trifluoronethyl sul fonam do) propyl)
-1, 3- benzodi oxol -5-yl ] net hyl } pyrrolidin-2-yl1)-1, 3-oxazol e-4- car boxam de

ands2- Nl(ﬂLegfcfdh@QﬂEut?l')(ﬁ(lo{%@ =(3: oxo{[(tr1ﬂuorornethylsulfonarmdo)pro yl)-1,3-
{[(trifluoroneth ﬁ am no} fro yl ) benzyl pyrrolldln 2 y1}

- N-oct y@nao@omkézjd féethyléa)’%%hlihﬁdé 1 3eoxp2olac4de fddhand ng the fol | owi ng
formula: 15 wherein R1 is selected fromthe group consisting of CO2R7 and
CON(R7) SO2R7 wherein R7 is selected fromthe group consisting of H, alkyl
and aryl- {1 whﬁuenom -63Bbxb-a! {fttiflacrdmathyl)suleyhyDlemsid) ptoply Db &ty b jtolith-Q- or

haloalk% |s sel ected fromthe group consisting of H, alkyl, halogen,
OR7 and w p@;t)( -%ﬁ%plg-é -carboxamide.
10
12. A compound having the following formula:
R2

R1

15  wherein R; is selected from the group consisting of CO,R7and
CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
wherein said alkyl and aryl may be substituted with halo or haloalkyl,

R, is selected from the group consisting of H, alkyl, halogen, OR; and OC(R5),0; and
20
Rj; is selected from the group consisting of H and alkyl; provided however, when R; is

CO;R7, Ry is not H.

13. The compound of paragraph 12 wherein R; is selected from the group consisting of F,

25  Cl, OCH; and O(CH,)O.

14.  The compound of paragraph 12 wherein Rj is alkyl.

5



R3 is selected fromthe group consisting of H and al kyl; provi ded however,
when Rl is CO2R7, R2 is not H 13.The conpound of paragraph 12 wherein R2

i s sel ectwo 2broomuishe group consisting of F, 25 O, OCH3rPamasSeqiTio3301 14. The
conpound of paragraph 12 wherein R3 is al kyl. WO

2012/ 024559PCT/ US2011/ 048361 15. The conpound of paragraphs 12 - 13 wherein,
R3 is (CH2) nCH2R7, wherein nis an integer of from4 to 9 and R7 is H or

cycl ohepsy! . FlGohtip uﬁ@ap@éﬂag]# offs B Fﬁrvé}f%%&?&%%ﬁ&)nCHﬁ%, whe@l £RLgd from

t he group consisting of , i-propyl, trifluofonethyl and
cycl oprinfsgér. of frTA¢o Q@nquumﬂ@’rcm«vl&gyhph 12 wherein, Rl i s NHSQ2R?.
1018. The conmpound of paragraph 17 wherein, R7 is sel ect ed fromthe group
consisting of nethyl, ethyl, i-propyl, trifluoromethyl and cycl opropyl.

19. Ehe I%OWDOHMoﬁ{poﬁﬂd a%pé#&)é}ﬁ %) Wﬂ@lreﬂn7 nge@écfbd%m%&gb@@&&&shhgaft he
group consisting o and 0&922)0 15 20. The conpound of

par agraphglemlaﬂﬂwlllwfﬂmér@ﬂﬁm%thﬁa@ jlopPRYl. wherein n is an integer of
from4 to 9 and R7 is H or cyclohexyl 21. A nethod of making an
N-al ky1-2-(1-(5-substituted-2-(3-o0xo-3-

17.  The compound of paragraph 12 wherein, R; is NHSO,R.

10 18 The compound of paragraph 17 wherein, Ry is selected from the group consisting of

methyl, ethyl, i-propyl, trifluoromethyl and cyclopropyl.

19.  The compound of paragraphs 12 and 17 wherein R2 is selected from the group
consisting of F, Cl, OCH; and O(CH;)O.

15
20. The compound of paragraphs 12 and 17 wherein, R is (CH;),CH,;R7, wherein n is an
integer of from 4 to 9 and R is H or cyclohexyl

21. A method of making an N-alkyl-2-(1-(5-substituted-2-(3-ox0-3-

20  (trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide which
comprises reacting the corresponding 3-(2-{2R-[4-(4-alkylcarbamoyl)-oxazol-2-yl]-
pyrrolidin-1-ylmethyl}-4-substituted-phenyl)-propionic acid with cyanuric acid and
trifluoromethanesulfonamide to yield said N-alkyl-2-(1-(5-substituted-2-(3-o0x0-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide.

25
22.  The method of paragraph 21 wherein said 3-(2-{2R-[4-(4-alkylcarbamoyl)-oxazol-2-
yl]-pyrrolidin-1-ylmethyl}-4-substituted-phenyl)-propionic acid is made by hydrolyzing the
corresponding propionic alkyl ester, i.e. 3-(2-{2R-[4-(4-Alkylcarbamoyl)-oxazol-2-yl]-
pyrrolidin-1-ylmethyl}-4-substituted-phenyl)-propionic acid alkyl ester

30 to yield said 3-(2-{2R-[4-(4-Alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-
substituted-phenyl)-propionic acid.
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O(trifluoronethyl sul fonam do) propyl ) benzyl ) pyrrolidin-2-yl)oxazol e-4-carbox
am de whiwb 20puisses reacting the correspondi ng 3-(2- PCT/US2011/048361

{ 2R44- (4- al kyl car banpy1) - oxazol - 2-y1] - pyrrolidin- ylnethyl}

(1111 uobomat TEBEGHH POMEMBE Lo )re kbt (RO Ry %Lg%? Foepapy1)-oxazol 2

- subst Iﬂ}lfaﬁ%l?du( 3-y191e ?1}34 sulﬁsfnﬁltéd H%n%%rbylbﬁfélam%@l@%pr opyl )b

enzyl)pyrro |idin-"2-yl)oxazo | e-4-" carfboxam de . . The net hod of
par agr apmaﬂqby\mmng\tlsa:pde@o@émgzwzthmmmﬂ kylima. ba?tibi?yl)rObdaaZZeyl-@azole-

1 r di n- 1 t.h sub hen aci d. made b
byt o Pl ey Wéﬁ%}%ﬂ%@a& il EaBRGCL BirR)- PRt Ao Y
3-(8-{ %Malkﬂ e@‘ekw ﬁ@lrdtkﬁﬂioy@ { Q(%r}bll}b'amoyl) -oxazol-2-yl]-pyrrolidin-1-
pyrrolidin-|-yl methyl}-4- substit ut ed- enyl)-propionic acid al kyl ester

30t o yiYemathyhi- ﬂ-sgbspglted -phenyl)-propionic a01d alkyl ester.

{2R44- (4- Al kyl car banpyl) - oxazol - 2-y1] - pyrrolidin-1-yl met hyl } -

substi t ut ed- phenyl) - propi onic acid. WD 2012/ 024559PCT/ US2011/ 048361 23.
The nmetXiod oA n&ﬂfoﬂgﬂb&ﬂ’dn&&o%ﬁbﬁbﬁa@ﬁblﬁs 21, 22 or 23 wherein the phenyl substituent
3-(2-{2R44- ( 4- al ky| car banoyl) - oxazo

y1] - pyrit stledphiremyheiony |C?n545t§]ﬂt9§1ﬂiu9{ﬁ’ é@bfﬂamm&yméﬁmﬁi .c acid al kyl ester
i s;gade by reacting the corresponding al dehyde and proline, i.e.
2R—g§rrolld|n 2-yl - oxazol e4-carboxylic acid alkylamde is reacted with

3- (4- subdst i tAInhethad- a‘comrﬂyig-tptaeylyﬂparpgmpihm 22 5a2} dvhatcky$aiddtdkyltio yield said

3-(2-{2R44- ( 4- al IcarbanD oxaz rolidin-I-
o1 et et SiBn eR e P St ROV OB iyt "ester. 24, A met hod
according to any of paragraphs 21, 22 or 23 wherein the phenyl substituent

is selected fromthe group consisting of fluoro, chloro, nethoxy and
di oxol .2610 2®methadrastérdthede eoy df paagraplandl, 88 opas agewphsai@propRiceci@ 3

e Bl St R Rt o e, 8120 ceneisting of oetvl and
wherein said propionic acid 15al kyl ester is propionic acid nethyl ester.
27. A method according to paragraph 26 wherein said 3-(2-{2R-[4-(4-alkylcarbamoyl)-
oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-substituted-phenyl)-propionic acid is reacted with
cyanuric acid in the presence of pyridine at reflux, the resulting reaction mixture cooled to
20  room temperature, diluted with ethyl acetate and water to separate a crude organic product
and said crude organic product is dissolved in CH,Cl, and DMAP,
trifluromethanesulfonamide is added and the resulting mixture is stirred at room temperature
under nitrogen to yield said N-alkyl-2-(1-(5-substituted-2-(3-oxo-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide.
25

28. A method comprising administering a compound having the following formula:
R2

R1



27. A nmethod according to paragraph 26 wherein said

3-(2-{2R44- ( 4- al kyl car banoy1l) -

oxazol - 2-woRepyrussbi di n-1 -yl met hyl } - 4- subst i t ut ed- pheny Prrparsepitomsel aci d i s
reacted with cyanuric acid in the presence of pyridine at reflux, the
resulting reaction mxture cooled to 20roomtenperature, diluted with ethyl
acetate and water to separate a crude organic product and said crude

or gani cwlggrgq%tls ge‘;edgédsg,&h\fgéjgﬂoﬁp Coitstidg e dM™g tri fluromet hanesul f onam de
is added and the resulting nixture is stl rred at roomtenperature under

nitr ogeﬁOtN(Ry)Sé]zEn s/éﬁlctlﬂ\RaiSIsylﬁctzd (o1 the gt donsisaa: G- 2 llgld @nd aryl,

(trlflu orreth ul.fo ns 2-yl ) oxazol e- 4- car boxa
n de. %ﬂéfu i %yﬁrimﬁ?%r@l %@’ @%&@#Wﬁ@% 81 kjélh?' {sting of COPR7 and
CO\I(;R?) S02R7 wherein R7 is selected fromthe group consisting of H, alkyl
and aryl, wherein said alkyl and a be substituted wth halo or
hal oal KB is pelegted Semghe gwup consistig cgyﬂb@&y)édwmgm BB~ o1d @C(RDIQilandhal ogen,
OR7 and OC(R7)20; and R3 is selected fromthe group consisting of H and
al kyl; provided however, when Rl is CO2R7, R2 is not H 29The nethod of
par agr aphis 28cobiefreinths giothp ConPaingchfits aatlatkyit ptoeided hooctéreaheDRi is FP, EPi ,
EP3, TP_and/or EP4 receptor nedi ated di seases or conditions. 30.A nethod
conpri GAR7aBnishottering a conpound to treat DPi, FP, EPi, EP3, TP 15and/or
EP4,receptor nedi ated di seases or conditions wherein said conmpound has the
fol l'owi ng formul a:

29 The method of paragraph 28 wherein said compound is administered to treat DP;, FP,

EP;, EP;, TP and/or EP, receptor mediated diseases or conditions.

30. A method comprising administering a compound to treat DP,, FP, EP,, EP3;, TP
15  and/or EP4 receptor mediated diseases or conditions wherein said compound has the

following formula:

R2

R1

20  wherein R; is selected from the group consisting of CO;R7and
CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
wherein said alkyl and aryl may be substituted with halo or haloalkyl

R, is selected from the group consisting of H, alkyl, halogen, OR; and OC(R~),0; and
25
R3 is selected from the group consisting of H and alkyl.



20 wherein RL is selected fromthe group consisting of CO2R7 and

CON(R7) SO2R7 wherein R7 is selected fromthe group consisting of H alkyl
and aryl ,woterdizessgai d al kyl and aryl may be substit ut e@CRiUuskothakss6nDr

hal oal kyl WD 2012/ 024559PCT/ US2011/ 048361 Bri ef Description of the

Dr awi ngs . Figure 1 shows the reaction schene for the preparation of
certaiﬁi?ﬂygﬁﬁﬂﬂpg?8?9ﬁﬂéﬁ988g%onpounds that are useful in preparing
conmpounds of this invention; and, Figure 2 shows the reaction schene for

t he prepar atpigitcafsheREBRUBAS 08T schdMhSTor PeaRthLRidn Gbckthig ifeasddia product of
t he al dehydes of Figure 1 and a proline conmpound. Detail ed Description of

t he | nweddrhiydncorneounds thahiiegselat meprapasingsemppundsetiitie invieatien; gad.osed
invgntion. "Alkyl" refers to a straight-chain, branched or cyclic
saturated aliphatic hydrocarbon. Preferably, the alkyl group has 1 to 12

carbons. Mormg@tef@bab i rehdtionSciddiin@fol e @tpdrat@n of compdbddd gfaliibons, nost
preferably 4 to 8 carbons. Typical al kyl groups include nethyl, ethyl,

pr opy| ,InY&EER Gieyn thepgacgipn pr%%ﬁmfyhe, aldelidenpl/Figuteyl andyeproline caiargndand t he
i ke. The al kyl group may be optionally substituted with one or nore
substituents are selected fromthe group consisting of hydroxyl, cyano,

al koxy,Detfiled-Bescipionhdlthgbivendbnet hyl am no, and SH 20" Cycl oal kyl " refers
to_a cyclic saturated aliphatic hydrocarbon group. Preferably, the
cyéPoal kyl group has 3 to 12 carbons. More preferably, it has from4 to 7

o oA B o8 5ok b i o7 (o an arome i aroup
“Alkyl” refers to a straight-chain, branched or cyclic saturated aliphatic hydrocarbon.
Preferably, the alkyl group has 1 to 12 carbons. More preferably, it is an alkyl of from 4 to
15 10 carbons, most preferably 4 to 8 carbons. Typical alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl and the like. The alkyl group
may be optionally substituted with one or more substituents are selected from the group

consisting of hydroxyl, cyano, alkoxy, =0, =S, NO,, halogen, dimethyl amino, and SH.

20 "Cycloalkyl" refers to a cyclic saturated aliphatic hydrocarbon group. Preferably, the
cycloalkyl group has 3 to 12 carbons. More preferably, it has from 4 to 7 carbons, most

preferably 5 or 6 carbons.

"Aryl" refers to an aromatic group which has at least one ring having a conjugated pi
25  electron system and includes carbocyclic aryl, heterocyclic aryl and biaryl groups. The aryl
group may be optionally substituted with one or more substituents selected from the group
consisting of alkyl, hydroxyl, halogen, COOR®, NO,, CFs, N(R®),, CON(R®),, SR®, sulfoxy,
sulfone, CN and OR®, wherein R’ is alkyl.

30 “Carbocyclic aryl” refers to an aryl group wherein the ring atoms are carbon.

"Heteroaryl" refers to an aryl group having from 1 to 3 heteroatoms as ring atoms, the

remainder of the ring atoms being carbon. Heteroatoms include oxygen, sulfur, and nitrogen.



25 el ectron system and includes carbocyclic aryl, heterocyclic aryl and
bi aryl groups. The aryl group may be optionally substituted with one or
nor e subswotoerigsssel ected fromthe group consisting of palrRigke1tioysseoxyl ,
halogen COOR6, N2, CF3, N(R6)2, CON(R6)2, SR6, sulfoxy, sulfone, CN and

is al | . o" b | f
wher e%%ehqt?%@f 3&@5& e&ﬁ%rfﬁfany tﬁm%irléayada; efr&Yﬁ 3? i%ert%%gr 3?&
group haviony pl Figfask, ﬂﬁaﬁnﬁeﬁﬁﬂ%‘lﬁ%d% lﬂéeng’r@fEPcﬂBEﬁ tﬁehfeterrsw ang@ nef the

ring atoms being carbon. Heteroatons include oxygen, sulfur; ni trogen.
Thus, rfelreﬂdcylelcanboas yMorgr prafssabilyy at heddronu g amy0 carbhmseny)lst prpﬁeratﬂin, pyrrolyl,
N-Iomer kg pyrrolo, pyrimdyl, pyrazinyl, imdazolyl and the |iKke.

Pr ef er a813™1 he het eroaryl group has from2 to 10 carbons. Mre preferably,
it Bas fron13 to 10 carbons, nost preferably 3 carbons. 5 The
invention further relates to pharmaceutical conpositions containing the
above conpouksnygtionmithrareles (o pivrmagsutiealnempesidens epnipsep thetbevexci pi ent

and to thej S [e nt of
condi ¢ iTolmdi o fEHb R Y AR Al IANE kAR el RO TED, O
EP4 pr as¢dgharna partl(ct?ﬁ) tﬁemairo«hs tredineenc oNqaditibes afedifidhysthie avoit sfon ar e

al so useful for treatlgggcondltlons nedi at ed J%H;he action of |igands for

the t hritgsBéxion ey FPeBRp £ andrils nypeagpndin (RE@MesoiPhr B eRMaPapelinds
h K
cosll 9 GG Bie Y LB ok RagEEL R e fuu SPLP R SLOL OMAG: B AP

group dbrsiteXamy(Td) rddep@k kyl and aryl, wherein said al kyl and aryl nay be

substituted with halo or hal oal kyl, e.g. fluoro or fluoroalkyl; R2 is
selected fromthe group consisting of H alkyl, halogen, OR7 and OC(R7) 20;

25 The present invention provides compounds having the general formula:

15
R2

R1
N
O
o—/ N

wherein R, is selected from the group consisting of CO,R;and

20 CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
wherein said alkyl and aryl may be substituted with halo or haloalkyl, e.g. fluoro or
fluoroalkyl;

R, is selected from the group consisting of H, alkyl, halogen, OR; and OC(R~),0;
25
Rj; is selected from the group consisting of H and alkyl; provided however, when R; is

COzR~, Ry is not H;

10



R3 is selected fromthe group consisting of H and al kyl; provi ded however,
when Rl is CO2R7, R2 is not H, WD 2012/ 024559PCT/ US2011/ 048361 Preferably,
Rl i s selwoterk/f2usm t he group consisting of CO2H, COR2C3PeCTArsdoIMeS3RR7. Mor e
preferably Rl i s NHSO2R7; Preferably, R7 is selected fromthe group

consi stin thyl, e |, i-propyl, trifluoronethyl 5 cl opr opyl ;
Pref er &%F%?a%f’% Ko Gt g&ﬂﬁ%&ﬁ%@%@ﬂ%g og sHs E‘ﬁqés%w aﬂ@%ég?sz 0, OCH20
and H gpd. referabaﬂzﬁgw}@g@%, R3 is (CH2)CH2R7, wherein n is an integer of
from4 to é)and 7 1s Hor fOcycIohexyI. The nost preferred conpounds of

the present invention are selected fromthe group consisting of:

(0111 USSP S Sharab T Byt sbinge b erdt AR rpey oifromeidar boxa
m de; (aBH-chelofropyE! ohexyl buty1) - 2- (1- (5- et hoxy- 2- ( 3- oxo- 3-

(trifluoromethylsul fonam do) propyl ) benzyl ) pyrrolidin-2-yl)oxazol e-4-car boxa
mde; 20 (S)-N-(4-cyclohexylbutyl)-2-(1-(5-chloro-2-(3-o0xo0-3-

b SRR S IAIT SRR SO LORRH B, LRI B - corbove
{[(trifluoronethyl sul fonam do)propyl)-1, 3-

25benzodi 0x0l-5-yl ] met hyl } pyrrolidin-2-yl)-1, 3-oxazol e-4-carboxam de; and,
2- {1- [Bseterabby Kads @,,(i(;:l 7, wherein n 1s an integer of from 4 to 9 and Ry 1s H or

{lGHrif t hyl ) sul f onyl ] am no} propyl ) benzyl ] pyrrolidin-2- y1}
- I\égct yéfgl%?l%gg)(azol e- 4- car boxani de.

The most preferred compounds of the present invention are selected from the group

consisting of:

15 (S)-N-(4-cyclohexylbutyl)-2-(1-(5-fluoro-2-(3-oxo0-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide;

(S)-N-(4-cyclohexylbutyl)-2-(1-(5-methoxy-2-(3-0x0-3-

(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide;
20

(S)-N-(4-cyclohexylbutyl)-2-(1-(5-chloro-2-(3-0x0-3-

(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide;

N-(4-cyclohexylbutyl)-2-(1-{[6-(3-0x0 {[(trifluoromethylsulfonamido)propyl)-1,3-
25  benzodioxol-5-yl]methyl}pyrrolidin-2-yl)-1,3-oxazole-4-carboxamide; and,

2-{1-[5-fluoro-2-(3-ox0-3-{[ (trifluoromethyl)sulfonyl]Jamino } propyl)benzyl |pyrrolidin-2-
yl}-N-octyl-1,3-oxazole-4-carboxamide.

30 Certain of the compounds of the present invention may be prepared according to
methods for preparing similar compounds — albeit compounds that are reported as
thromboxane A 2 receptor antagonists or thromboxane A 2 synthetase inhibitors -- as set

forth in US Patent 5,280,034 , which is hereby incorporated by reference. As shown in

11



30Certain of the conpounds of the present invention may be prepared
according to nethods for preparing simlar conpounds - al beit conpounds

t hat ar e weporzeedasas t hr omboxane A 2 receptor antagoni sPsTarS2e41hfoessvbxane A
2 synthetase inhibitors -- as set forth in US Patent 5,280,034 , which is
her eby .ncor ref erenc

2012/ 034BE6P r%%m Feoks seHaiR0 3mﬁergef%rra%t)@po‘@ﬁéPérhgmrven@&mr&ioﬁ % the
prefer rﬁéba@&{m%'ﬂféﬁmﬁfofhﬁ%n%ﬁmfﬂkym gf(tSLsgﬂstﬁﬁt%dQ[@vp&roeﬂ by a method of
maki ng ‘an N-alkyl - 2- (1-(5- subst it ut'ed- 2- ( 3- oxo- 3- ' '

(trifl L(mfbm@mythshaulifmmandmqubpwz)’bemqmcm@ryliﬂXhzﬁlwzcayquammh- car boxa

de whijch ting,.th - -(2-
(oraa: (RTAROY a BTy SR et 5 G I RTARTP R P Ry hnosn oxazol- 2.1
1- ybmetgyyblidée ﬁghﬁ&hﬂ@l@ﬁb@ﬁt@fwlﬁmﬁﬂ%tmrﬁc a&it it dyBn@yeduid hied aci d and
trifluoronethanesul fonanm de to % sai d

N-al ky|triflugrpmethaggtydfopsmidedo gict sa(yj(bT akyl-2-(1-(5-substituted-2-(3-0x0-3-

En.t (rj'ef | I‘tﬁﬁfﬁﬁg a%thgﬁhlff W@@&g% }@8%81 ARSI W H 10421 A RO i 1 car boxa
{ 2RA44- (doad fngthods By 2-)2R{AZ dlatlZA sathanmyp -t aizgli- Doy L= pplrrodiding | Jylméthyl}-4-

substi tuted phenyl) -propioni ¢ acid my be reacted with cyanuric acid in the
presencd %ﬁﬁutféwil?%} ROpIBic wihBRY baireastadevigheomnuig agigfn tﬁlﬁpr%ﬁ%cer%m ting

reagt | ' rﬂhﬁt Ve (@th&%‘ﬁ#tgﬂe"b ¢, %q‘tgﬂ rfﬁeell[egﬁlﬂfl rea‘%&%& uﬁe%o?ife@ Ao OUt 1 he

organi cpro uct, preferably ace ate and water an sal d crude
or gani demppodtucd, dilstedits sqiaxmdomtrth&@m paocthcDivieRerablyi withuethpledcharesnd! f onami de

is added and the resulting m xtur ir enper at ure under
it Foga g e aatadyey s dissdld  CitiTind BRIRRST

N-al ky krifufolndipme ditfhhintticadadadd3m@ @ Bsuléng mixture is stlrred at room temperature
S(trifluoromethyl sul fonam do) propyl ) benzyl)pyrrolidin-2-yl)oxazol e-4-carbox

a_m de. L@dmdmgoge(mor other inert gas to yield said N-alkyl-2-(1-(5- substltuted 2-(3-0x0-3-

Sobee (B mE R SRS e by BB i e

correspondlng propionic al kyl ester, i.e. 3- (2-

{2R-[4- (4- Al kyl car bamoy1) - oxazol - 2- y1] pyrrol idin-1-ylneth ]|}
20subst i t ut ediphényER=[Ar(@pillotacbanegyd)-axdep)-2 el waraliging | elmety s} ot

3-(2-
ool BRI R RIGRRITRY RN may be made b hydrolyzing the corresponding pronionic .
Sai d 3 alis2-estERR443 (21--{aﬂ{l{lﬂl-l(wlbﬁmdlhoﬂ)(-azaﬂo-l—2=}y]]=i)yﬂﬁ(ylrdll®llI-}dmﬂt-hgz}}yahnet hyl }

20  substituted-phenyl)-propionic acid alkyl ester to yield said 3-(2-{2R-[4-(4-Alkylcarbamoyl)-

-4-

oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-substituted-phenyl)-propionic acid.

Said 3-(2-{2R-[4-(4-alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-
substituted-phenyl)-propionic acid alkyl ester is made by reacting the corresponding aldehyde
25  and proline, i.e. 2R-Pyrrolidin-2-yl-oxazole-4-carboxylic acid alkylamide may be reacted
with 3-(4-substituted-2-formyl-phenyl)-propionic acid alkyl ester to yield said 3-(2-{2R-[4-
(4-alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-substituted-phenyl)-propionic acid
alkyl ester.

30 Preferably, the phenyl substituent is selected from the group consisting of fluoro,

chloro, methoxy and dioxol.

12



substi t ut ed- phenyl) -propionic acid al kyl ester is made by reacting the
correspondi ng al dehyde 25and proline, i.e.

2R- Pyr r olWoi2nt2202y359 oxazol e- 4- car boxyl i ¢ aci d al kyl am de Peajush@1/0e836t ed Wit h
3-(4-substituted-2-fornyl-phenyl)-propionic acid al kyl ester to yield said

3-(2- {2R-[4: (4-al kyl carpappyl)-oxazol -2-y1]-pyrrolidin-I-ylmethyl}
-4-su_bstitufl’éaéefﬁ@hﬁlﬁﬁ@ﬁ@ar%ﬁﬁ%mgﬁ?@n}ﬁhﬁﬂé OBPISURP M| y, the phenyl
substlgﬂgg%ﬁgﬁbﬁﬁﬁected fromthe group consisting of fluoro, chloro,

met hoxy “and oxol . Preferably, said N-alkyl is selected fromthe
group consisting of octyl and cycl ohexyl butyl. Preferably, said propionic

acid al ter..i S propioni ci.d nmet hyl .est.er. The reagents and
condi ¢ 1HEile it rePbaP eSS TRieon B sl SES e abbr evi at ed as
fol Eows: Ac is acetyl or acetate; DCMis dichloronethane; TFA is

trifluoroacetic acid; 15DBU refers to 1, 8-diazabicycl o[5. 4. 0] undec-7-ene;
DVF i s Hicrreagoptstand panditiens wisd isFigatanyl| and 20angith¢ Exanplgs may be abbreviated as

follows:
Ac is acetyl or acetate;
10

DCM is dichloromethane;

TFA is trifluoroacetic acid;

15  DBU refers to 1,8-diazabicyclo[5.4.0Jundec-7-ene;
DMEF is dimethylformamide;
Me is methyl;
20
Et is ethyl;
THEF is tetrahydrofuran;

25  DMAP is 4-dimethylaminopyridine;

HEPES (4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid;

HMTA is hexamethylenetetramine; and,
30 HBTU is 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate.

The following examples are intended to illustrate the present invention.

13



THF is tetrahydrofuran; 25 DVAP is 4-dinet hyl am nopyri di ne; HEPES

(4- (2-hydroxyethyl)-1-pi perazi neet hanesul fonic acid; HMIA is

hexanet hyweret2usm ne; and, 30HBTU i s PCT/US2011/048361

2- (1H benzotriazol -1-y1)-1,1, 3, 3-t et ramet hyl ur oni um hexaf | uor ophosphat e.

The follow ng exanples are i ntendig to il | ustrate the present invention.
WO 2012/ 024559PCT/ US2011/ 048361 I General Method 1 5

N- Phenyl bi s(trifl uoronet hanesul fadiepaibiHod- #1 9. 3.94 Mol ) was added
portion-wi se to a solution of the Phenol (3.57 mmol) and triethylam ne
(0.56 nmL, 4 mol) in DMF (3 nL) at roomtenperature and under nitrogen

at nosphere. The resulting m xture vag- stirred overnight. The reaction was
guenched with water (3 nl) and the m xtdre was extracted wi th 10di et hyl
et her (2x10 nl). The organic Iayero\ga ied (MgSO4), filtered and the
sol vent was evapor ated under vacuun™glhe crude conmpound was purified by
colum in a 20 g SPE cartridge using 200 % CH2C12 / 80 % so- hexane as
eluent to give the desired triflateyas a black liquid (98%. 15 WO
2012/ 024559PCT/ US2011/ 048361 CHO

R2

N-Phenylbis(trifluoromethanesulfinimide) (1.41 g, 3.94 mmol) was added portion-wise to a
solution of the Phenol (3.57 mmol) and triethylamine (0.56 mL, 4 mmol) in DMF (3 mL) at
room temperature and under nitrogen atmosphere. The resulting mixture was stirred
overnight. The reaction was quenched with water (3 ml) and the mixture was extracted with

10  diethyl ether (2x10 ml). The organic layer was dried (MgS0O,), filtered and the solvent was
evaporated under vacuum. The crude compound was purified by column in a 20 g SPE
cartridge using 20 % CH,Cl, / 80 % iso-hexane as eluent to give the desired triflate as a black
liquid (98%).

15

14



Exanpl e la Trifluoro-nmethanesul fonic acid-4-fluoro-2-fornyl-phenyl ester 5
1H NVR(CDC13, 300 MHz): 10.26 (s, 1H, CHO, 7.69 (m 1H, ArH), 7.45 (m 2H,
ArH). 19FWBINR(2GDEES, 300 MHz) 'y -73.1, -110 10Exanpl e IPOT/US2011/048361

Trifl uoro-net hanesul fonic aci d-4-Chloro-2-formyl 15 1H NVR(CDC13, 300
MHz): 10.22 (s, 1H CHO, 7.95 (d, _1H J= 2.6 Hz, ArH), 7.68 (dd, 1H, J=
2.6, 8.6 Hz, ArH), 7.38 (d, 1H, J:Eﬁa.‘r%plﬂzl? ArH). 19F- NVR(CDC13, 300 MHz)

-73.2 Trifluoro-methanesulfonic acid-4-fluoro-2-formyl-phenyl ester

FF

N YF
/

3o

CHO

'H-NMR(CDCl;, 300 MHz): 10.26 (s, 1H, CHO), 7.69 (m, 1H, ArH), 7.45 (m, 2H, ArH).
PF-NMR(CDCls, 300 MHz) y -73.1, -110

10 Example 1b

Trifluoro-methanesulfonic acid-4-Chloro-2-formyl

F_F

N >LF
/

Sx
~0
O

CHO

Cl

15
'H-NMR(CDCl3, 300 MHz): 10.22 (s, 1H, CHO), 7.95 (d, 1H, J= 2.6 Hz, ArH), 7.68 (dd,
1H, J=2.6, 8.6 Hz, ArH), 7.38 (d, 1H, J= 8.6 Hz, ArH). "F-NMR(CDCl;, 300 MHz) -73.2

15



WO 2012/ 024559PCT/ US2011/ 048361 Exanple |Ic Trifl uoro-nethanesul fonic
aci d- 4- met hoxy-2-fornyl 5 1H NVR( CDC13, 300 MHz): 10.26 (s, 1H,

CHO, 7.290(2m2/@¥59ArH), 3.90 (s, 3H -0OCH3). 19F- NVR( CPCIBIS2800489biz) - 73. 2
10Exanpl e 2 General Method 2 R2

Example 1c

Trifluoro-methanesulfonic acid-4-methoxy-2-formyl

'H-NMR(CDCl;, 300 MHz): 10.26 (s, 1H, CHO), 7.29 (m, 3H, ArH), 3.90 (s, 3H, -OCH3).
PF-NMR(CDCls, 300 MHz)  -73.2

10 Example 2
General Method 2
Oj/O\
O
H
R2
15 A mixture of the triflate (from General method 1) (3.37 mmol), methyl acrylate (0.70

ml), triethylamine (0.9 ml, 6.8 mmol) and Pd(dppf).Cl, (0.026 g) in THF (10 ml) was heated
at reflux for 16h under a nitrogen atmosphere. Water (10 ml) was added and the compound
was extracted with ether (3x10 ml). The combined ether layers were washed with brine (10

ml), dried (MgSO4) and then evaporated to dryness under vacuum.
20

16



15A m xture of the triflate (from General nethod 1) (3.37 nmmol), nethyl
acrylate (0.70 m ), triethylamne (0.9 m, 6.8 mmol) and Pd(dppf)2C12
(0.026 g)woOnoiHE43590 m ) was heated at reflux for 16h umdEUsaoiniosssegen

at nosphere. Water (10 m) was added and the conpound was extracted with

et her (3x10 )., The conbi ned et her._ | ayers were d wth prine 0 m),
dried (MySORIARe SHARCEURBBH At AU GeaPy oM e T, St T _ e}%g%

2012/ 024 3BGRETHHRABUAIEIRTc1The b sl RinRIRAUNS, PRSI Ltd by col um

in a 25G Silica cartridge using 30 % Et OAc 70 % i so- hexane as eluent to
gi ve tHé1%onj ugated ester as a light brown solid (41% . 5Exanple 2a
(E)-3-(4-Fluoro-2-fornyl -phenyl)-acrylic acid nethyl ester 101H NMR(CDCL3,
300 MHz): 10.30 (s, 1H CHO, 8.43 (d, 1H, J= 15.9 Hz, -CH=CH CO2CH3),
7.65 (m 2H, ArH), 7.34 (m 1H, ArBam@c3% (d, 1H, J= 15.9 Hz,

- CH=CHCO2CH3), 3.85 (s, 3H, -CO2CH3).19F- NMR(CDC13, 300 MHz) 6 -110 Exanple
2b 15 (E)-3-(4-Chl oro-2-fornyl -phenyl)-acrylic acid nethyl ester

201H NVR(CDC13, 3dB)-fridFluayy-2-formyl-phenybraoyyligadd meghylgsfer 3= 15 9 Hz,
-CH=CH CO2CH3), 7.84 (s, 1H, ArH), 7.88 (s, 2H, ArH), 6.37 (d, 1H, J= 15.9
Hz, -CH=CH CO2CH3), 3.82 (s, 3H, -CO2CH3).

Oj/O\
0]

H

10  'H-NMR(CDCls, 300 MHz): 10.30 (s, 1H, CHO), 8.43 (d, 1H, J= 15.9 Hz, -CH=CH-
CO,CH3), 7.61 (m, 2H, ArH), 7.34 (m, 1H, ArH), 6.37 (d, 1H, J= 15.9 Hz, -CH=CH-
CO,CHjz), 3.85 (s, 3H, -CO,CH3). "F-NMR(CDCls, 300 MHz) & -110

Example 2b

15
(E)-3-(4-Chloro-2-formyl-phenyl)-acrylic acid methyl ester

Oj/O\
0]

H

Cl

20 'H-NMR(CDCL, 300 MHz): 10.25 (s, 1H, CHO), 8.41 (d, 1H, J= 15.9 Hz, -CH=CH-
CO,CHs), 7.84 (s, 1H, ArH), 7.88 (s, 2H, ArH), 6.37 (d, 1H, J= 15.9 Hz, -CH=CH-CO,CHs),
3.82 (s, 3H, -CO,CH).

17



WO 2012/ 024559PCT/ US2011/ 048361 Exanpl e 2c

(E)-3-(4-Met hoxy-2-fornyl -phenyl)-acrylic acid nmethyl ester 5

1H NVR( CDED291230@558Hz) : 10.35 (s, 1H, CHO, 8.47 (d, 1HPCIAS1®.1048381

- CH=CHCO»2CH3), 7.61 (d, 1H, J= 8.6Hz, ArH), 7.39 (s, 1H ArH), 7.16 (m 1H,
ArH), 6.33 (d, 1H, J= 15.9 Hz, - CI-I—(]?O%CHS), 3.91 (s, 3H, -OCH3), 3.83
(s, 3H, -CX2CH3). 10Exanple 2d Xample £€

(E) - 3-(6-Fornyl -benzo[ 1, 3] di oxol-5-yl)-acrylic acid nmethyl ester 15 This
derivative was pr@yac@dvietdx9Vi-fendepheail) AeEyRhekl Ridinytested i Ng from the
commercially avai(lggblg ar orrax?i c bromde YRk 1H NIVR( (Y})CIS, 300 MHz):

10. 27 (s, 1H, CHO, 8.45 (d, 1H, J= 15.9 Hz, -CH=CH20CO2CH3), 7.37 (s, 1H,
ArH, 7.07 (s, 1H, ArH), 6.33 (d, (i35 3p. 9 Hz, -CH=CH CQ2CH3), 612 (s,
2H, -0OCH20-), 3.85 (s, 3H, -CO2CH3). 20[12/ 024559PCT/ US2011/ 048361
Exampl e 3 General Method 3 o

H

~
5

'H-NMR(CDCl;, 300 MHz): 10.35 (s, 1H, CHO), 8.47 (d, 1H, J= 159 Hz, -CH=CH-

CO,CH,), 7.61 (d, 1H, J= 8.6Hz, ArH), 7.39 (s, 1H, ArH), 7.16 (m, 1H, ArH), 6.33 (d, 1H,

J=15.9 Hz, -CH=CH-CO,CH3), 3.91 (s, 3H, -OCHz), 3.83 (s, 3H, -CO,CHz).
10 Example 2d

(E)-3-(6-Formyl-benzo[1,3]dioxol-5-yl)-acrylic acid methyl ester
O
H
O
\\O

15

This derivative was prepared following general method 2 but starting from the commercially

available aromatic bromide
1H-NMR(CDC13, 300 MHz): 10.27 (s, 1H, CHO), 8.45 (d, 1H, J= 159 Hz, -CH=CH-

20  CO,CHs), 7.37 (s, 1H, ArH), 7.07 (s, 1H, ArH), 6.33 (d, 1H, J= 15.9 Hz, -CH=CH-CO,CHs),
612 (s, 2H, -OCH,0-), 3.85 (s, 3H, -CO,CHS).

18



R2 5 The unsaturated nethyl ester (from General nmethod 2) (0.3 mmol) was
dissolved in a mxture of THF (2 nL) and MeOH (4 ml). Palladiumon Al um na
cat al yst WwB2o0rp43sas added and the suspensi on was stirr@dTiuseo11/084368t r oom
tenperature under a hydrogen atnosphere. The catal yst was renoved by
filtration through Hyflo and the fi tra} was evapor ated under 10vacuumto
give a yellow solid (70% . Exanpl e E3gmple3
3- (4- Fl uoro-2-fornyl - phenyl ) - prqpé&pﬁlqw@moq:net hyl ester 15 20

1H NVR(CDC13, 300 MHz): 10.30 (s, 1H, CHO, 7.61 (m 2H, ArH), 7.34 (m 1H,
ArH), 3.85 (s, 3H, -CO2CH3), 2.88 (m 2H, ArCJ-lZCJ—lZCOZNE) 2.63 (m 2H,

Ar CH2CH2CO2Me) . 19F- NWR( CDC13, 300 §Hz) (§ -110 WO

2012/ 024559PCT/ US2011/ 048361 Exanpl

3-(4-Chl oro-2-fornyl -phenyl)-propionig acid nmethyl ester

0O

R2

The unsaturated methyl ester (from General method 2) (0.3 mmol) was dissolved in a mixture
of THF (2 mL) and MeOH (4 ml). Palladium on Alumina catalyst (35 mg) was added and the
suspension was stirred for 1.5h at room temperature under a hydrogen atmosphere.

The catalyst was removed by filtration through Hyflo and the filtrate was evaporated under

10  vacuum to give a yellow solid (70%).

Example 3a

3-(4-Fluoro-2-formyl-phenyl)-propionic acid methyl ester

15
'H-NMR(CDCl;, 300 MHz): 10.30 (s, 1H, CHO), 7.61 (m, 2H, ArH), 7.34 (m, 1H, ArH),
3.85 (s, 3H, -CO,CH3), 2.88 (m, 2H, ArCH,CH,CO,;Me), 2.63 (m, 2H, ArCH,CH,CO,Me).
PF-NMR(CDCls, 300 MHz) & -110

20

19



5CI 1H NMR(CDC13, 300 MHz): 10.25 (s, 1H, CHO, 7.84 (s, 1H ArH), 7.88 (s,
2H, ArH), 3.82 (s, 3H, -CO2CH3), 2.87 (m 2H, ArCH2CH2CO2Me), 2.59 (m 2H,
Ar CH2 CH2 GURIgB)2/0243Bxanpl e 3c 3- (4- Met hoxy- 2-f or nyl - phenpCrAse@pioessst aci d

met hyl ester 15 1H NVR(CDC13, 300 MHz): 10.35 (s, 1H, CHO, 7.61 (d, 1H,

J= 8.6Hz, ArH), 7.39 (s, 1H, ArH), _7.16 %Q_' 1H, ArH), 3.91 (s, 3H, -0OCH3),
3.83 (s, 3H, -C2CH3), 2.92 (m 2HEX 2R 2C2Me), 2.61 (m 2H,

Ar CH2CH2CO2Me) . WD 2012/ 024559PCT/ US2011/ 048361 Exanpl e 3d

3- (6-Fornyl -benzo[ 1, 3] di oxol-5-yl)-propionic acid nethyl ester 5

1H NVR( CDC13, 300 3M4z¢ hlot@-22prinyl-phenylcpi@pionic 3¢id(methyHestér H) , 7. 07 (s, 1H,
ArH), 612 (s, 2H, -0OCH20-), 3.85 (s, 3H, -CO2CH3), 2.93 (m 2H,

Ar CH2CH2C2Me), 2.63 (m 2H, ArCH2CH2CO2Me). 10Exanple 4

O NG

0]

5 cl

'H-NMR(CDCls, 300 MHz): 10.25 (s, 1H, CHO), 7.84 (s, 1H, ArH), 7.88 (s, 2H, ArH), 3.82
(s, 3H, -CO,CHz), 2.87 (m, 2H, ArCH,CH,CO,Me), 2.59 (m, 2H, ArCH,CH,CO,Me).

10 Example 3¢

3-(4-Methoxy-2-formyl-phenyl)-propionic acid methyl ester

15
'"H-NMR(CDCls, 300 MHz): 10.35 (s, 1H, CHO), 7.61 (d, 1H, J= 8.6Hz, ArH), 7.39 (s, 1H,
ArH), 7.16 (m, 1H, ArH), 3.91 (s, 3H, -OCH;), 3.83 (s, 3H, -CO,CH:), 2.92 (m, 2H,
ArCH,CH,CO,Me), 2.61 (m, 2H, ArCH,CH,CO,Me).

20



General Method 4 O /\ ON--... ,R3 HEN :H HO A solution of
Z-protected-L-Serine (59, 20.9 mol), amne (25,1 mmol ), WSC (6 g, 31.4
nol ), Nwothidaressphol ine (2.55 m, 23 mmol) in DVF (15@CEUS204a94836i r r ed at
roomtenperature for 16h under a nitrogen atnosphere. 20 The reaction

m xture was evaporated to dryness nder cuum and the residue was

redi ssol ved in Et 0Ac (100 mi). Thi §*¥BPEsAon was washed with 2M sol ution of

HC1 (2x75 m), F%ﬂtbmoﬁf3]aﬂﬂb11§1yll)}-ﬁﬁfpmﬁé‘5§d(lﬁéﬁ§m&er brine (2x75
m.) and dried (Na 504) The solvent was ‘evaporated to give the Z-protected

serine amde as a white solid (64%. WO 2012/ 024559PCT/ US2011/ 048361
Exanpl e 4a (2-Hydroxy-1-octyl car banoy - ebfyl )-carbam c-acid benzyl ester 5

O

O

0

'H-NMR(CDCls, 300 MHz): 10.27 (s, 1H, CHO), 7.37 (s, 1H, ArH), 7.07 (s, 1H, ArH), 612
(s, 2H, -OCH,0-), 3.85 (s, 3H, -CO,CH3), 2.93 (m, 2H, ArCH,CH,CO,Me), 2.63 (m, 2H,
AI‘CHQCHQCOQMG).

10 Example 4

General Method 4

H = H

HO/:
15
A solution of Z-protected-L-Serine (5g, 20.9 mmol), amine (25,1 mmol), WSC (6 g, 31.4
mmol), N-methylmorpholine (2.55 ml, 23 mmol) in DMF (150 ml) was stirred at room

temperature for 16h under a nitrogen atmosphere.

20  The reaction mixture was evaporated to dryness under vacuum and the residue was re-
dissolved in EtOAc (100 ml). This solution was washed with 2M solution of HCI (2x75 mL),
sat. Solution of sodium bicarbonate (2x75mL), brine (2x75 mL) and dried (Na,SO,4). The

solvent was evaporated to give the Z-protected serine amide as a white solid (64%).
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1H NVR( CDC13, 300 MHz): 7.37 (m 5H, ArH), 6.56 (m 1H, NH), 5.83 (m 1H,
NH), 5.15 (s, 2H, ArCH2-), 4.16 (m 2H, CH2OH), 3.67 (m 1H, NHCHCO ,hk 3.24
(m 2H OCONHECHA24359 1.49 (m 2H, NHCH2- CH2-), 1.27 (m POHUS2GHD436LR- ) ,
0.89 (m 3H, -CH3) 10 Exanple 5 General Method 5 0 FI 2N----NR3 H 15HO'; The
Z-protected serinam de (from General nethod 4) (0.98 mmol) was dissolved in
a mxture of THF (25 m) and MeOH (18 nl). Then Pd(OH) 2 (52 ng) was added
and the reaction mxture was sti rrggarflﬁg4;6h at room tenperature under a
hydr ogen at nosphere. The 20 pal | adi um hydr oxi de was renoved by filtration

t hrough Hyfl o an2-Hywdroky-ltacsrleanhamoyl-athyDataabamicacid\beozylresteo gi ve the free
serine amde as a yellow solid (98%.

0
H
@) N
m/ N
H
@)
HO

5
1H-NMR(CDC13, 300 MHz): 7.37 (m, 5H, ArH), 6.56 (m, 1H, NH), 5.83 (m, 1H, NH), 5.15
(s, 2H, ArCH;-), 4.16 (m, 2H, CH,0H), 3.67 (m, 1H, NHCHCO), 3.24 (m, 2H, CONHCH,-
), 1.49 (m, 2H, NHCH,-CH};-), 1.27 (m, 10H, -CH,-CH;-), 0.89 (m, 3H, -CH3)
10
Example 5
General Method 5
O
R3
H2N 2 N/
: H
—
15 HO

The Z-protected serinamide (from General method 4) (0.98 mmol) was dissolved in a mixture
of THF (25 ml) and MeOH (18 ml). Then Pd(OH), (52 mg) was added and the reaction
mixture was stirred for 16h at room temperature under a hydrogen atmosphere. The
20  palladium hydroxide was removed by filtration through Hyflo and the filtrate was evaporated

under vacuum to give the free serine amide as a yellow solid (98%).

22



WO 2012/ 024559PCT/ US2011/ 048361 Exanpl e 5a

2- Am no- 3- hydr oxy- N-oct yl - pr opi onam de 5 1H NVR( CDC13, 300 IHz):
3. 84- 3. 73WOm122B55€H20H) , 3.47 (m 1H, NHCHCO), 3.26 (mPCTZHS2CON3LE- ),
2.49 (bs, 2H, NH2), 1.52 (m 2H, NHCH2-CH2-), 1.29 (m 10H, -CH2- CH2-),

0.89 (m 3H -CH3) Example 5a

2-Amino-3-hydroxy-N-octyl-propionamide

'"H-NMR(CDCls, 300 MHz): 3.84-3.73 (m, 2H, CH,0H), 3.47 (m, 1H, NHCHCO), 3.26 (m,
2H, CONHCH,-), 2.49 (bs, 2H, NH), 1.52 (m, 2H, NHCH,-CH,-), 1.29 (m, 10H, -CH,-
CH,-), 0.89 (m, 3H, -CH)

10

Example 6

General Method 6

s
(47/ )/Z(N/m
H

15 HO

To a solution N-benzyloxicarbonyl-L-proline (14.86 mmol) and free serine amide (from
General method 5) (16.35 mmol) in dimethylformamide (150 ml) under a nitrogen
atmosphere, N-methylmorpholine (3.6 mL, 32.7 mmol) was added, followed by HBTU (6.2

20 g, 16.35 mmol). The resulting mixture was stirred at room temperature for 16 h.

After this time the solution was concentrated under vacuum and the residue was dissolved in
ethyl acetate (100 mL). The solution was washed with 2M HCI solution (100 mL), a saturated
solution of NaHCO; (100 mL) and dried over MgSQOs. Filtration and concentrated under

25  vacuum yield the desired compound as a thick oil.
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10 Exanple 6 General Method 6 15 To a solution

N- benzyl oxi carbonyl -L-proline (14.86 mmol) and free serine amde (from
General meORot/@Y55016. 35 mmol ) in dinethyl formam de (150CEIUS20n64836R

ni trogen at nosphere, N nethyl norpholine (3.6 nm, 32.7 nmmol) was added,
foll owed by HBTU (6.2 20g, 16.35 nEDH%? The resulting m xture was stirred
at roomtenperature for 16 h. Aftef*t I& % me the sol ution was concentrat ed
under i ' - ; . ; The
ol Ut i o R e e N I A L oo
NaHCOB este®@0 nl) and dried over MgSO4. Filtration and concentrated under
25vacuumyield the desired conmpound as a thick oil. WO

2012/ 024559PCT/ US2011/ 048361 Exanpl e 6a

2R- (2- Hydr oxy- 1- oct yl car banoyl - et hyl car banoyl) - pyrrol i di ne-1-carboxylic
aci d benzyl ester

'H-NMR(CDCls, 300 MHz): 7.35 (m, 5SH, ArH), 5.15 (s, 2H, ArCH,-), 448 (m, 1H,
NCHCONH), 4.33 (m, 2H, CH,0H), 4.07 (m, 1H, NHCHCO), 3.59 (m, 2H, CH,NCO), 3.19

10 (m, 2H, CONHCH,-), 2.20 (m, 2H, -CH,-CH,-), 1.94 (m, 2H, -CH,-CH,-), 1.49 (m, 2H,
NHCH,-CH>-), 1.27 (m, 10H, -CH,-CH,-), 0.88 (m, 3H, -CHx)

Example 7

15
General Method 7

A
—R3
0 N

20  To a solution of amide (from general method 6) (14.86 mmol) in dichloromethane (200 ml),
at —25°C under a nitrogen atmosphere, 40% solution of deoxo-fluor (17.09 mmol) was added

and the resulting mixture was stirred at room temperature for 2.5 h.
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5 1H NMR(CDC13, 300 MHz): 7.35 (m 5H, ArH), 5.15 (s, 2H, ArCH2-), 4.48
(m 1H, NCHCONH), 4.33 (m 2H, CH2OH), 4.07 (m 1H, NHCHCO, 3.59 (m 2H,
CH2NCO), 802012104589 2H, CONHCH2-), 2.20 (m 2H, - CH2- CHPEX/US21944530] 2H,
SCH2-CH2-), 1.49 (m 2H, NHCH2-CH2-), 1.27 (m 10H, -CH2-CH2-), 0.88 (m

3H, nple 7 15 CGeneral I f d f
generaPA%§§ﬁ5&“B§‘t%ﬁmg@dﬁﬁéﬁyn Hﬁ%%ﬁ&éKéﬁ%?%gﬁ%gﬁgﬁﬁgﬁ?gt‘ggﬁmg@éW%gggr a
ni t r ogefaddRERNRER: CARS 3P0 hiron TRE &g@ff@wep%s(ségargt%dmﬂah)wmgd %inled and

the resulting mxture was stirred at roomténperature for
2012/ 024669RCHHISA0IA /MUB36d dicdepvear NVIgSOi. nﬁlltmt@atmdactcwemﬂtm i Na@fo

NaHCCB 58?5@%%8ﬂfé§§&%§§£9nd H&g{gbxture was diluted with nore CH2C12 (100

t hen washed with saturated brine (150
nL)5 and dried over MgSMH. Filtration and concentrated in vacuo yiel ded the
crude conpound as a thick oil. 5 The residue was Purlfled by col um
chr omat Br estyic ovass putiied b seduran sbraresegrgpladioantilier asing rig Selveth epdipnt

acet at ol 88 BEFRIRF i DsgH N lnd 89t & SAUPERARShofliador 89, ISRbARE b ¢! e

conpoun
compound as a thick oil (72%)

Example 7a

10  2R-(4-Octylcarbamoyl-4,5-dihydro-oxazol-2-yl)-pyrrolidine-1-carboxylic acid benzyl

ester

>0
Q‘ """" /N N /\/\/\/\
o

15 'H-NMR(CDCls, 300 MHz): 7.37 (m, 5H, ArH), 5.12 (s, 2H, ArCH,-), 4.70-4.30 (m, 4H,
NCHCONH + CH,O- + NHCHCO), 3.55 (m, 2H, CH,NCO), 3.22 (m, 2H, CONHCH,-),
2.22 (m, 1H, -CH,-CH>-), 2.05 (m, 3H, -CH,-CH>-), 1.53 (m, 2H, NHCH,-CH>-), 1.26 (m,
10H, -CH,-CH,-), 0.88 (m, 3H, -CH:)

20

25



Exanpl e 7a

102R- (4- Cctyl car banpbyl- 4, 5- di hydr o- oxazol - 2-y1) - pyrrolidine-1-carboxylic
aci d benzwb 2ept02455951H NVR( CDC13, 300 MHz): 7.37 (m 5SHpCAmSR11848B81 (s, 2H,
ArCH2-), 4.70-4.30 (m 4H, NCHCONH + CH20- + NHCHCO), 3.55 (m 2H, CH2NCO,
3.22 (m 2H, CONHCl112-), 2.22 (m JE"E@ -CH2-), 2.05 (m 3H, -CH2-CH2-),
1.53 (m 2H, NHCH2-CH2-), 1.26 (m HPIC.-CH2- CH2-), 0.88 (m 3H, -CH3) 20
WO 2012/ 024559PCT/ US2011/ 048361 i@l Methoganeral Method 8 5 To a
suspensi on of copper bromde (7.48 muvol) in degassed di chl oronet hane (21
mL), under nitrogen atnosphere and in a water bath, was added HMIA (7.48
nmml ) followed by DBU (7.48 mmol) and the resulting m xture was stirred for
15 mnutes. Then, a solution of oxazolidi™y (fromgeneral nmethod 7) (1.87
mmol ) in dichloronmethane (11 m) was ag and 10the resulting m xture was
stirred at roomtenperature for 16 hp ANET this time, the solution was
concentrated under vacuum and Z.-;hj\@re i dug was partitioned between et hyl

acetate (30 nL) and a 1:1 sat. I of NHACL and NH3 (30 ni). Then, the
organi c | ayer was separated an shed Wl(bh Brine (30 nL), and dried over

MSO4. Filtration and concentrate IN va o yield the crude conmpound as a
thick oil. 15 The residue was pur QIngnn chromat ography on a | Qg
ane

silica SPE using ethyl acetatellsoe 0% 60%to isolate the title
conpound as a yellow solid (80% Exanple 8a
5

To a suspension of copper bromide (7.48 mmol) in degassed dichloromethane (21 mL), under
nitrogen atmosphere and in a water bath, was added HMTA (7.48 mmol) followed by DBU
(7.48 mmol) and the resulting mixture was stirred for 15 minutes. Then, a solution of
oxazolidine (from general method 7) (1.87 mmol) in dichloromethane (11 ml) was added and

10 the resulting mixture was stirred at room temperature for 16 h.

After this time, the solution was concentrated under vacuum and the residue was partitioned
between ethyl acetate (30 mL) and a 1:1 sat. solution of NH4CI and NH; (30 mL). Then, the
organic layer was separated and washed with Brine (30 mL), and dried over MgSOa.
Filtration and concentrated in vacuo yield the crude compound as a thick oil.

15  The residue was purified by column chromatography on a 10g silica SPE using ethyl

acetate/iso-hexane 40%: 60% to isolate the title compound as a yellow solid (80%)

Example 8a

2R-(4-Octylcarbamoyl-oxazol-2-yl)-pyrrolidine-1-carboxylic acid benzyl ester
O>/O :
N O
Q """" (/NJ)J\ N N N
O / H

20

26



2R- (4- Cctyl car banoyl - oxazol -2-y1) - pyrrolidine-1-carboxylic acid benzyl

ester 20 WD 2012/ 024559PCT/ US2011/ 048361 1H NVR(CDC13, 300 MHz): 8.10(s,
1H, =CH) ,w6.20we4558H, =CH), 7.37 (m 7H, ArH), 7.13 (m PEIP/USM]Jﬂ)tmssGl 88-6.79
(m 2H, NH), 5.21-4.95 (m 8H, NCHCONH + PhCH20- + NHCHCO), 3.70 (m 4H,

%i?%ﬁ-%ﬁ@%e AT 850 BT T e btres iy ab) g6 Y m

6H, - TRy 9 T |
(from gener al ms?ho8 gllngw hIQI:i)) 2l 4d?5ssl?§l \F/geHd i|(!§}?I\§|9(9NHHE ggpgﬂ@?g?ﬁgﬁ ©

Pd( OH) Z\H(IGEIG@) 3VV@S(UBCM!'E£M®)]§ %h@pe‘iﬂ,l GGN:@H%H&) 2 3oy i HphCHaY), r oom
15 T j '
i1t o oA G GRatere NP 2 apor i e nER (i « o
give a (}HE,LCHQI) solid (95% . Exanple 9a _ _
202R- Pyrrol i di n- 2-yl - oxazol e- 4-car boxylic acid octyl am de

Example 9

General Method 9
10

N
o N

The Z-protected oxazole (from general method 8) (0.98 mmol) was dissolved in MeOH (25
ml) then Pd(OH), (52 mg) was added and the suspension was stirred overnight at room
15 temperature under hydrogen. The palladium hydroxide was removed by filtration through

Hyflo and the filtrate was evaporated under vacuum to give a yellow solid (95%).
Example 9a

20 2R-Pyrrolidin-2-yl-oxazole-4-carboxylic acid octylamide

'H-NMR(CDCls, 300 MHz): 8.15(s, 1H, =CH), 7.03 (m, 1H, NH), 446 (m, 1H, NCH-
25  Oxazole), 3.39 (dd, 2H, J=7, 14 Hz, CONHCH,-), 3.24 (m, 2H, -CH,N-), 2.30-1.88 (m, 4H, -
CH,-CH»-), 1.59 (m, 2H, NHCH,-CHy-), 1.28 (m, 10H, -CH,-CH,-), 0.88 (m, 3H, -CH3)
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1H NVR(CDC13, 300 MHz): 8.15(s, 1H, =CH), 7.03 (m 1H NH), 4.46 (m 1H,
NCH- 250xazol e), 3.39 (dd, 2H, J=7, 14 Hz, CONHCH2-), 3.24 (m 2H, -CH2N),
2. 30- 1. 88WOmp12404559 CH2- CH2-), 1.59 (m 2H, NHCH2- CH2-) PCT/tR301(1/0y8360H,
-CH2-CH2-), 0.88 (m 3H, -CH3) WD 2012/024559PCT/ US2011/ 048361 Cener al
Method 10 5 To a solution of al dehyde (from general nethod 3) (1.49 mmol)
and free proline (fromgeneral nethod 9) (1.24 mmol) in CH2Cl12 (15 nlL) was
added sodi um triacet oxybor ohydr ({dgef @ MeGRo@101- 74 nmol ). The mi xture was
stirred under a nitrogen atnosphere for 16 hours at roomtenperature. 10
The m xture was diluted with 15 nL of CH2Cl12 and water was added. The
organi c | ayer was separ at ed, hed with saturated brine (30 nL), dried
(Na2SO™4) and the solvent was eva d to give required product as a
yellow solid (85 % . Exanple 10a
153-(2-12R-[ 4- (4- Cycl ohexyl - butyl € &rol - 2-yl] -pyrrolidin-1-yl net
hyl1}-4- fl uoro-phenyl)-propi opreyaciid nethylllester 201H NVR(CDC13, 300
MHz): 8.13 (s, 1H, =CH), 7.5@‘ H J=586, 8.4 Hz, ArH), 7.17 (m 1H,
NH), 7.05 (dd, 1H, J= 2.6, 9.5z, ArH),06.96 (dt, 1H J= 2.6, 8.4, ArH),
4.03 (d, 1H, J= 11.9Hz, -NCH2Ar)%=3¥81 (Js, 3H, -CRCH3), 3.76 (t, 1H, J=
7. 7Hz, NCH Oxazole), 3.53 (d, /) N—R3

O H

To a solution of aldehyde (from general method 3) (1.49 mmol) and free proline (from
general method 9) (1.24 mmol) in CH,Cl, (15 mL) was added sodium triacetoxyborohydride
(0.369 g, 1.74 mmol). The mixture was stirred under a nitrogen atmosphere for 16 hours at
room temperature.

10  The mixture was diluted with 15 mL of CH,Cl, and water was added. The organic layer was
separated, washed with saturated brine (30 mL), dried (Na,SO,) and the solvent was

evaporated to give required product as a yellow solid (85 %).

Example 10a

15 3-(2-{2R-[4-(4-Cyclohexyl-butylcarbamoyl)-oxazol-2-yl|-pyrrolidin-1-ylmethyl}-4-

fluoro-phenyl)-propionic acid methyl ester

20 'H-NMR(CDCLs;, 300 MHz): 8.13 (s, 1H, =CH), 7.55 (dd, 1H, J=5.5, 8.4 Hz, ArH), 7.17 (m,
1H, NH), 7.05 (dd, 1H, J=2.6, 9.5 Hz, ArH), 6.96 (dt, 1H, J=2.6, 8.4, ArH), 4.03 (d, 1H, J=
11.9Hz, -NCH,Ar), 3.81 (s, 3H, -CO,CHs), 3.76 (t, 1H, J= 7.7Hz, NCH-Oxazole), 3.53 (d,
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WD 2012/ 024559PCT/ US2011/ 048361 1H, J= 11.9Hz, -NCH2Ar), 3.41 (dd, 2H, J=7,
14 Hz, CONHCH2-), 3.10 (m 2H, ArCH2CH2CO2Me), 3.00 (m 1H, -CH2N-), 2.70
(m 2H, AIVGHBQI;‘(QI\/E) 2.40 (m 1H, - CH2N-), 2 69-1. 85C(l"mszml1ﬂ048361

- CH2- CH2-) , 1.71-1.55 (m 9H, NHCH2-CH2-), 1.36 (m 2H, - CH2-CH2-)

3 (o TR I (e ﬁé;w%wfgéfi%% Kaoldt- SONHCH e o1 it 1285 et by
%/L—Z ;l: gfbﬂl g z@mm %_ﬁg@g@homc cqrdq\@ rﬁd&gﬁ ﬁ?/%fc ¢H ZCW@&E&; %go?m

1H, Ar HHN- ),296@fh851fm P HCHZCPR-)( 71255 AnH9H NHCHﬁCH.Iz X d, 36J(H1, 15.9

C@Qﬁ%ﬁ%ﬂg% ?ﬁ%‘llﬁ%é&éﬁscwﬁé%) %ﬁ%@ﬁ%ﬁ) Ezkgoll(sz ?ﬁ 11. 9Hz,

-NCERAr), 3.40 (dd, 2H, J=7, 14 Hz, CONHCH2-), 3 05 (m 2H, ArCH2CH2CO2ME) ,
2.99 (m 1H, -CH2N-), 2.71 (m 2H, ArCH2CH2CO2Me), 2.41 (m 1H, -CH2N-),
2.69-1.85 (m 4H, -CH2-CH2-), 1.7Exanpk [Mh 9H, NHCH2-CH2-), 1.36 (m 2H,

- CH2- CHz-), 125119(m 6H -CH2-C112-). 20 WO

2012/ 0245? ?f) g{e lff‘%z? %%zcﬂ) %u%xf%gpbamquf oxazol-2-yl]-pyrrolidin-1-ylmethyl}-4-

chloro-phenyl)-propionic acid methyl ester

Cl

10 0

'H-NMR(CDCl;, 300 MHz): 8.18 (d, 1H, J= 15.9 Hz, -CH=CH-CO,Me), 8.12 (s, 1H, =CH),
7.47 (m, 1H, ArH), 7.29 (m, 1H, ArH), 7.22 (m, 2H, ArH + NH), 6.31 (d, 1H, J=15.9 Hz, -
CH=CH-CO;Mge), 3.97 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.80 (s, 3H, -CO,CH3), 3.73 (t, 1H, J=

15  7.7Hz, NCH-Oxazole), 3.52 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.40 (dd, 2H, J=7, 14 Hz,
CONHCH;-), 3.05 (m, 2H, ArCH,CH,CO;Me¢), 2.99 (m, 1H, -CH,;N-), 2.71 (m, 2H,
ArCH,CH,CO;Me), 2.41 (m, 1H, -CH,;N-), 2.69-1.85 (m, 4H, -CH,-CH,-), 1.71-1.55 (m,
9H, NHCH,-CH;-), 1.36 (m, 2H, -CH,-CH;-), 1.25-1.19 (m, 6H, -CH,-CHj,-).

20
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3-(2- {2R- [4-(4-Cycl ohexyl -butyl car banoyl) - oxazol -2-yl] -pyrrolidin-

1-yl met hyl}-4- net hoxy-phenyl)-propionic acid nethyl ester 5

1H NVR( CDED291230@558Hz) : 8. 23 (d, 1H, J= 15.9 Hz, -CH=CHrOTAMR()11/088384 (S,
1H, =CH), 7.55 (d, 1H, J= 8.4Hz, ArH), 7. 24(m 1H, NH), 6.82 (m 2H, ArH),
6.27 (d, 1H J= 15.9 Hz, CH=CH—O% n? 02 (d 1H, J= 11.9Hz, - NCH2Ar),
3.82 (s, 3H, Ar-QCH3), 3.80 (s plfbl 3.72 (t, 1H, J= 7.7Hz,
NCH- Oxaz o3 3 ). - 4-14 Hz,
1% ot gl i i G bt S 9
Ar CHZCHZCOZNE) 2 41 ( methiony-phengl)qhippionigHiid )met]zyl@Stet 85 (m 4H, - CH2-
CH2-), 1.71-1.55 (m 9H, NHCH2-CH2-), 1.36 (m 2H, -CH2-CH2-), 1.25-1.19
(m 6H -CH2- CH2-). 15 Exanple 10d

3-(6-12R-[ 4- (4- Cycl ohexyl - o ar banoy1) - oxazol - 2-yl Ppyrrolidin-1-yl met hyl
t- benzo[ 1, 3] di oxol -5-y1)-prd il methyl ester 20  1H NVR(CDC13,
300 MHz): 8.18 (d, 1H, J= 15. ~CH- 0C2Me), 8.16 (s, 1H, =CH),

'H-NMR(CDCls, 300 MHz): 8.23 (d, 1H, J= 15.9 Hz, -CH=CH-CO,Me), 8.14 (s, 1H, =CH),
7.55 (d, 1H, J= 8.4Hz, ArH), 7.24 (m, 1H, NH), 6.82 (m, 2H, ArH), 6.27 (d, 1H, J= 15.9 Hz,
-CH=CH-CO,Me), 4.02 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.82 (s, 3H, Ar-OCHa), 3.80 (s, 3H, -
10  CO,CHs), 3.72 (t, 1H, J= 7.7Hz, NCH-Oxazole), 3.50 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.41
(dd, 2H, J=7, 14 Hz, CONHCH,-), 3.15 (m, 2H, ArCH,CH,CO,Me), 2.99 (m, 1H, -CH,N-),
2.70 (m, 2H, ArCH,CH,CO,Me), 2.41 (c, 1H, J= 8.6Hz, -CH,N-), 2.69-1.85 (m, 4H, -CH,-
CH>-), 1.71-1.55 (m, 9H, NHCH,-CH>-), 1.36 (m, 2H, -CH,-CH,-), 1.25-1.19 (m, 6H, -CH,-

CHy-).
15
Example 10d
3-(6-{2R-[4-(4-Cyclohexyl-butylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl}-
benzo[1,3]dioxol-5-yl)-propionic acid methyl ester
/—O
o
|
o
N 00
Q """" r/N N
/ H
20 ©

'H-NMR(CDCls, 300 MHz): 8.18 (d, 1H, J= 15.9 Hz, -CH=CH-CO,Me), 8.16 (s, 1H, =CH),
7.28 (m, 1H, NH), 7.04 (s, 1H, ArH), 6.76 (s, 1H, ArH), 6.21 (d, 1H, J= 15.9 Hz, -CH=CH-
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7.28 (m 1H NH), 7.04 (s, 1H ArH), 6.76 (s, 1H, ArH, 6.21 (d, 1H J=
15.9 Hz, -CH=CH WD 2012/ 024559PCT/ US2011/ 048361 COR2Me), 5.96 (s, 2H,

- OCH20-) ,WB.208/@d5591H, J= 11.9Hz, -NCH2Ar), 3.72 (t, 1HPCIASZ01Tiozs361
NCH Oxazol €), 3.43 (d, 1H, J= 11.9Hz, -NCH2Ar), 3.40 (dd, 2H, J=7, 14 Hz,

o bagi SO oY A og Py (deéﬁlﬁgﬂé%%%flﬁf%m o

1 C';g ?ﬂ%cgimr)n;laz%ﬂe) 13 25 5(( ", 9H, 11@#9421\1&1%!&2; 3:40%ddS2H =721 H CHONFIEH).-),

3- (2- 12996 em( bidt ;@w mam/ 11,1, @Haé@CHECEIh(EOxMﬁ)r 8169dinn -2H yATGHIGHCOMd) uor o- p

hen I acj t € r H , S
"L AR 1R Y, S0 B ke OAGT 103 AloHCRog
(s 1|‘CH21¥ 123<f>(m%5 a1 5 979 (slt 6H LidbH Jen2- )5, 8.4, ArH), 388 (d,
1H, J= 11.9Hz, -NCH2Ar), 3.76 (t, 1H, J= 7.7Hz, N O(azol e), 3.68 (s, 3H
-Co2CH3), 3. 42 (d, 1H, J— 11 9Hz, -NCH2Ar), 3. 41 (dd, 2H, J=7, 14 Hz,
CONHCH2-), 3.10 (m 2H, ArCHZCHZCOZI\/E), 3.00 (m 2H, -CH2N-), 2.70 (m 2H,
Ar CH2CH2CO2Me), 2.69-1.85 (m 4H, -CH2-CH2-), 1.71-1.55 (m 2H,
NHCH2-CH2-), 1.36 (m 2H, -CH2-CHZExample P& 1.19 (m 208H, -CH2-CH2-), 0.89
(m 3H -CH3). 19F- NWR(CDC13, 300 M#z) 6 -111 WO
2012/ 02455(9 CZT/ US2011/ 048361 Exanple 11 Cener.al net hod il‘
2-{2R-[4-(octylcarbamoyl)-oxazol-2-yl]- pyrrolldln-l-ylmethyl} fluoro-phenyl)-

10 propionic acid methyl ester

'H-NMR(CDCl;, 300 MHz): 8.09 (s, 1H, =CH), 7.08 (dd, 1H, J= 5.5, 8.4 Hz, ArH), 7.01 (m,
15  1H,NH), 6.98 (dd, 1H, J= 2.6, 9.5 Hz, ArH), 6.97 (dt, 1H, J=2.6, 8.4, ArH), 3.88 (d, 1H, J=

11.9Hz, -NCH,Ar), 3.76 (t, 1H, J= 7.7Hz, NCH-Oxazole), 3.68 (s, 3H, -CO,CH3), 3.42 (d,

1H, J= 119Hz, -NCH,Ar), 3.41 (dd, 2H, J=7, 14 Hz, CONHCH,-), 3.10 (m, 2H,

ArCH,CH,CO,Meg), 3.00 (m, 2H, -CH,N-), 2.70 (m, 2H, ArCH,CH,CO,Me), 2.69-1.85 (m,

4H, -CH,-CH}-), 1.71-1.55 (m, 2H, NHCH,-CH,-), 1.36 (m, 2H, -CH,-CH,-), 1.25-1.19 (m,
20  8H, -CH,-CH,-), 0.89 (m, 3H, -CH3).

PF-NMR(CDCl3, 300 MHz) § -111
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The ester (from general nethod 10) (1.82 nmmol) was dissolved in THF (20 nl)
and a solution of LiOH (0.302 g, 7.3 mmol) in water (10 nL) was added. The
resul ti ngwoizatumesssas heated at 60C forl 6h. Then, Et @ac/usasi1Aadssed ( 10ml)
and the solution was neutralized with a 2M sol ution of HClL. 10The organic

| ayer was separated, washed with b i ne éjlg m.) and dried (Na2SO4). The

m xture was filtered and the sol ve faq}\%} vaporated to give crude product.
The conpound was purified by colGeerfiMansd #9raphy on a |1 Gy SPE cartridge,
using as eluent: 2 % MeOH / 98 % CH2C12, to give the carboxylic acid as a
white solid (70% . 15Exanple 1 1 a

3-(2-12R-[ 4- (4- Cycl ohexyl - buﬁﬂ carbanpoyl) - oxazol - 2-yl | -pyrrolidin-1-yl met hy
1}-4- fluoro-phenyl)-propionit€a 0 WD 2012/ 024559PCT/ US2011/ 048361
1H NVR(CDC13, 300 MHz): 8.18 (s, CH),
1H, ArH), 6.88 (m 1H, ArH), 3.9
J= 7.7Hz, NCHOxazole), 3.40 CONHCH2-), 2.99 (m 1H,
-CH2N-), 2.88 (m 2H, ArCH2 : np 2H, ArCH2CH2CO2H), 2.41 (m
1H, -CH2N-), 2.24-1.90 (m SCH2-CH2 ), 1.60 (m 2H, NHCH2-CH2-), 1.27

(m 10H, -CH2-CH2-), 0.88 (m 5H-Jj§:iJzFH2-). 19F- NMR( CDC13, 300 Miz) 6

-111 r
N—R3

O H

7.10 (m 2H, ArH + NH), 6.97 (m
= 1O9Hz, -NCH2Ar), 3.77 (t, 1H,

The ester (from general method 10) (1.82 mmol) was dissolved in THF (20 mL) and a
solution of LiOH (0.302 g, 7.3 mmol) in water (10 mL) was added. The resulting mixture was
heated at 60°C forl16h.

Then, EtOAc was added (10ml) and the solution was neutralized with a 2M solution of HCI.
10 The organic layer was separated, washed with brine (10 mL) and dried (Na;SOs). The

mixture was filtered and the solvent was evaporated to give crude product.

The compound was purified by column chromatography on a 10g SPE cartridge, using as

eluent: 2 % MeOH / 98 % CH,Cl,, to give the carboxylic acid as a white solid (70%).

15 Example 11a
3-(2-{2R-[4-(4-Cyclohexyl-butylcarbamoyl)-oxazol-2-yl|-pyrrolidin-1-ylmethyl}-4-

fluoro-phenyl)-propionic acid

20

32



Example lib

3-(2-12R-[ 4- (4- Cycl ohexyl - but yl car banoyl) - oxazol - 2-y1] - pyrrolidin-1-yl met hy
| }-4- 1 Owbl2or2aepdsenyl ) - propi onic acid 151H NVR(CDC13, 300/uUskimi/o048616 (s,
1H, =CH), 7.19 (m 2H, ArH), 7.09 (d, 1H, J= 8.4Hz, ArH), 7.02 (m 1H NH) ,

29 Aot g 0, 1l A PR,
Ar 0420':’2%6')8 Cl_(iﬁl Q@ (AH{&ZB*%/M %Q’-N%Iﬂ‘&rg,r@ 7R, 1HCH-2P/4‘7 ?chifc 1.90

(m 4H 2H, 'NHCHZ2- CH2-
0. 88 rﬁ)xaable) £He- (n2 3}0+Z\1($H2A1\/\@ Q@Mﬂ@ﬂ%S@P@WMSH@JﬂH@B—?»ﬁZ 8Ex(am’plfé 11c¢

4. 1?@%@?*4 S@éﬁi}%"?%pﬁw&ﬁiﬁ@@%fﬁ@dﬁéﬁ 368 e 0 Bt o

1H, 5=CHCH,Z-R7),( %0 2, 287 NBCHEHCH, 5, 1727(@51 ﬂiﬂ 6H}')CH§) 9(18$@m $1=15 @Hz-
11. 9Hz -NCH2Ar), 3.77 (s, 3H, Ar , 1H J= 7.

NCH- Ox &Gid1- é)lgF-BH\@%(((WhS}QOMmAHH CO\IHCHZ ), 3.00 (m 1H CHZN—) 2.85
(m 2H ArCH2CH2CO2H), 2.59 (m 2H, ArCH2CH2C®2H), 2.41 (m 1H, -CH2N-),
2.24-1.90 (m 4H, -CH2-CH2-), 1.60 (m 2H, NHCH2-CH2-), 1.27 (m 10H,
-CH2-CH2-), 0.88 (m 5H, -CH2- CHZamplbBtanple 1 1 c

3-(2-{2R-[4-(4-Cyclohexyl-butylcarbamoyl)-oxazol-2-yl|-pyrrolidin-1-ylmethyl}-4-
10 chloro-phenyl)-propionic acid

Cl

15 'H-NMR(CDCl;, 300 MHz): 8.16 (s, 1H, =CH), 7.19 (m, 2H, ArH), 7.09 (d, 1H, J= 8.4Hz,
ArH), 7.02 (m, 1H, NH), 3.91 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.76 (t, 1H, J= 7.7Hz, NCH-
Oxazole), 3.40 (m, 3H, -NCH,Ar + CONHCH,-), 3.00 (m, 1H, -CH,;N-), 2.87 (m, 2H,
ArCH,CH,CO;H), 2.60 (m, 2H, ArCH,CH,CO;H), 2.41 (m, 1H, -CH,N-), 2.24-1.90 (m, 4H,
-CH,-CHjy-), 1.60 (m, 2H, NHCH,-CH»-), 1.27 (m, 10H, -CH,-CH;-), 0.88 (m, 5H, -CH,-

20 CHy-).

33



3- (6-12R44- (4- Cycl ohexyl - butyl car banoy1) - oxazol - 2-yl Ppyrrolidi n-1-yl nmet hyl |
- benzo[ 1, 3] di oxol -5-yl)-propionic acid 20 1H NMR(CDC13, 300 MHz): 8.19
(s, 1H, =@H2p12/024559(m 1H, NH), 6.69 (s, 1H ArH), 6.64PCT/US2H1/04836), 5. 89
(s, 2H, -0OCH20-), 3.84 (d, 1H, J= 11. 9Hz, -NCH2Ar), 3.72 (t, 1H, J= WO
2012/ 024559PCT/ US2011/ 048361 7. 7HzE azole), 3.39 (dd, 2H, J=7, 14 Hz,
CONHCH2-), 3.29 (d, 1H, J= 11.9Hz %8 ), 3.00 (m 1H, -CH2N), 2.79
(m 2H ArCH2CH2CX2H), 2.60 (m 2H Ar CH2CH2C2H) , 2.38 (c, 1H, J= 8. 6Hz,
- CH2N-) , (& 4-CYel I: eyl oxXazol- 238 -piRrofinin-N ), 1.36
(m 2 - O o o
3-(2-12R-[ 4- (octyl car banoy]!)letbﬂmhe@l)rppmﬂﬂm@laﬁm n-1- yI rret hy1}-4-fl uor o- ph
enyl)- propionic acid 10 1H NVMR(CDC13, 300 MHz): 8.16 (s, 1H, =CH), 7.09
(m 2H, ArH + NH), 6.95 (dd, 1H, J=

5

'H-NMR(CDCls, 300 MHz): 8.18 (s, 1H, =CH), 7.07 (m, 2H, ArH + NH), 6.77 (m, 2H,
ArH), 391 (d, 1H, J= 11.9Hz, -NCHAr), 3.77 (s, 3H, ArOCHz), 3.77 (t, 1H, J= 7.7Hz,

10 NCH-Oxazole), 3.38 (m, 3H, -NCH,Ar + CONHCH,-), 3.00 (m, 1H, -CH,N-), 2.85 (m, 2H,
ArCH,CH,CO,H), 2.59 (m, 2H, ArCH,CH,CO,H), 2.41 (m, 1H, -CH,N-), 2.24-1.90 (m, 4H,
-CH,-CH,-), 1.60 (m, 2H, NHCH,-CH,-), 1.27 (m, 10H, -CH,-CH,-), 0.88 (m, 5H, -CH,-
CHy-).

15 Example 11¢

3-(6-{2R-[4-(4-Cyclohexyl-butylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl}-
benzo[1,3]dioxol-5-yl)-propionic acid

20
'H-NMR(CDCls, 300 MHz): 8.19 (s, 1H, =CH), 7.11 (m, 1H, NH), 6.69 (s, 1H, ArH), 6.64
(s, 1H, ArH), 5.89 (s, 2H, -OCH,0-), 3.84 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.72 (¢, 1H, J=

34



2.6, 9.5 Hz, ArH), 6.82 (dt, 1H, J= 2.6, 8.4, ArH), 3.85 (d, 1H, J= 11.9Hz,
-NCH2Ar), 3.73 (t, 1H, J= 7.7Hz, NCH Oxazole), 3.36 (m 3H, -NCH2Ar +
CONHCH2- YWO020 88245859 3H 15 Ar CH2CH2CCR2Me + -CHZN—) 2. 6RCTMS2PH048361

Ar CH2CH2CO2Me), 2.36 (m 1H, -CH2N), 2.24- 1.80 (m 4H, - CH2- CH2-)

org) - AGRRICHYSTT 15500 i) 24 P74 Mﬁﬁqﬁéﬁ’%uﬁw@%m w0

2012/ OMeRk gT /3056 0dnd/ %ﬁ%énﬂg @, 5@' eﬁl oM ofAr@ﬁgeﬁg’@@g{ﬁcz%o( f(ﬁlormgeneral

met hod 11) (0. 15 mml) in THF , under nitrogen atnosSphere, was added
pyri di ner((HCAHC b)) 2. b?h@ d:E/IaIFUS |6HZf 4(Ilsz e ¢Or] .83 smpid) 3CH5Chhd tAe-1.55

resul tin r xe vvas left to
cool 6“198@&@%@@&2%3% %f%%‘égi\kn?ﬁ%ﬁﬁﬁm %16&?1% m_) and wat er
(105rrL) The organic | ayer was separated, washed with a saturated sol ution
of NaHCO3 (10 nli), then saturated brine (10 m), dried (MgSOH4), filtered

and the sol vent was evaporat ed undeempieiism The crude was re-dissol ved
in CH2C12 (7 nmL) and DVAP (0.6 nmol) and 10 trifl uromet hanesul f onam de

(0.45 [ Wa '

{erer at or G- (G G AR DS IO Tl SRl B oSO e
was diluted with nore CH2C12 (15 piopiarcavidt er (10 nL) was added. The
organi c | ayer was separated, washed with a 2M solution of HCL (5 nlL), then
saturated brine (10 nL) and dried (MgSO™4), filtered and the sol vent was
evapor at ed 15 under vacuu

OH

10 O

'H-NMR(CDCl3, 300 MHz): 8.16 (s, 1H, =CH), 7.09 (m, 2H, ArH + NH), 6.95 (dd, 1H, J=

2.6, 9.5 Hz, ArH), 6.82 (dt, 1H, J=2.6, 8.4, ArH), 3.85 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.73 (t,

1H, J= 7.7Hz, NCH-Oxazole), 3.36 (m, 3H, -NCH,Ar + CONHCH,-), 2.86 (m, 3H,
15  ArCH,CH,CO;Me + -CH,N-), 2.60 (m, 2H, ArCH,CH,CO,Me), 2.36 (m, 1H, -CH,N), 2.24-

1.80 (m, 4H, -CH,-CH,-), 1.71-1.55 (m, 4H, NHCH,-CH>-), 1.25-1.19 (m, 8H, -CH,-CH,-),

0.89 (m, 3H, -CH3).

PF-NMR(CDCl3, 300 MHz) § -111

20 Example 12

General Method 12
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The residue was purified by col um chromatography through a | Og SPE silica
cartridge using a solvent gradient starting fromethyl acetate to ethyl

acet at e/ w0haral24%91, to isolate the title conpound as trhirals2aillo4§360%9
20Exampl e 12a

S) - N- (4-cycl ohexyl butyl)-2-(1-(5-fluoro-2-(3-0x0-3-(trifluoronethyl sul fonam
i do) propyl)benzyl)pyrrolidin-2-yl)oxazol e-A-icgr boxam de WO

2012/ 024559PCT/ US2011/ 048361 @bt CDC13, 3 MHz): 8.27 (s, 1H, =CH),

7.24 (m 1H, NH), 7.05 (dd, 1H, 8.4 p oArH) 6.85 (m 2H, ArH),
3.91 (d, 1H, J= 11.9Hz, -NCH2Ar) [ 1H  J= 7.7Hz, NCH Oxazole), 3.36
(m 2H, CONHCH2-), 3.23 (d, 1H .é\&'(m 1H -CH2N-), 2.59 (m
4H, ArCH2CH2CO2H), 2.49 (m IH, 2040 2.20 (m 4H, -CH2-CH2-), 1.90

(m 2H, NHCH2-CH2-), 1.27 (mN\JOH, -CHZ CH2-), 0.88 (m O5SH, -CH2-CH2-).
19FNMR( CDC13, 300 MHz) 6 -79, -418N10 PG M5 (M +1) 631 Exanple 12b
(S)-N-(4-cycl ohexyl butyl)-2-(1-(b-c - 2r4 3-0x0-3-(trifluoromethyl sul fona

m do) propyl)benzyl)pyrrolidin-2o oxazbl e- 4- car boxam de WO

2012/ 024559PCT/ US2011/ 048361 1H NMR(CDC13, 300 MHz): 8.33 (s, 1H, =CH),
7.15 (m 2H, ArH), 7.04 (m lH ArH), 7.02 (m 1H, NH), 4.01 (m 2H,

- NCH2Ar + NCH Oxazole), 3.39 (m 3H, CONHCH2- + - NCH2Ar), 3.15 (m 1H

- CH2N- 70-2. CH2CH2 , 2.29

2.03 (?ﬁo Sigluii o waseg agiddgroppponsy nmquﬁgf@& migo§n (FﬁF gl Gnger

_?]'_')2 gzgﬁﬁr@ge% eﬁ&oﬁﬁﬁere’s Kvas-dddéd %dl)ae (@95 M&)%@anﬁﬂoﬂh/('ﬂae ('17925|—1§1ﬁ\¢@ (M
5  and the resulting mixture was refluxed for 4 h. The reaction mixture was left to cool to room

temperature, then diluted with ethyl acetate (15 mL) and water (10 mL). The organic layer
was separated, washed with a saturated solution of NaHCOj3 (10 mL), then saturated brine (10

mL), dried (MgSQ,), filtered and the solvent was evaporated under vacuum.

The crude was re-dissolved in CH;Cl, (7 mL) and DMAP (0.6 mmol) and
10 trifluromethanesulfonamide (0.45 mmol) were added. The resulting mixture was stirred at

room temperature under nitrogen for 16 h.

After this time, the reaction mixture was diluted with more CH,Cl, (15 mL) and water (10
mL) was added. The organic layer was separated, washed with a 2M solution of HCI (5 mL),
then saturated brine (10 mL) and dried (MgSQ,), filtered and the solvent was evaporated

15  under vacuum.

The residue was purified by column chromatography through a 10g SPE silica cartridge using
a solvent gradient starting from ethyl acetate to ethyl acetate/methanol 9:1, to isolate the title
compound as thick oil (60%)
20 Example 12a
S)-N-(4-cyclohexylbutyl)-2-(1-(5-fluoro-2-(3-0x0-3-(trifluoromethylsulfonamido)

propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide
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WO 2012/ 024559PCT/ US2011/ 048361 Exanpl e 12c
(S)-N-(4-cycl ohexyl butyl)-2-(1-(5-nethoxy-2-(3-0x0-3-(trifl uoronethyl
sul f onamwoypraapyisybenzyl ) pyrrol i di n-2-yl ) oxazol e- 4- car poxars2ae/0$8361

1H NVR(CDC13, 300 MHz): 8.23 (s, 1H, =CH), 7.06 (m 2H, ArH), 6.75 (m 2H,
ArH + NH), 3.95 (d, 1H, J= 11.9Hz, -NCH2Ar), 3.77 (m 4H, NCHOxazole +
ArOCH3), 3.41 (m 10 2H, CONHCH2), 3.25 (d, 1H, J= 11.9Hz, -NCH2Ar), 3.01
(m 1H, -CH2N-), 2.71 (m| 3H ArCH2CH2EGO2H), 2.71 (M 3H, ArCH2CH2CO2H),
2.51 (m 1H ArCH2CH2CX2H), 2.41 (m F FCH2N-), 2/21 (m 2H, -CH2-CH2-),
1.97 (m 2H, -CH2-CH2-), [IF9Q 2H,O_I-_| 2- CH2-),|1.27 (m 10H,
-CH2-CH2-), 0.88 (m 5H, |-C -NWVR( CDC13, | 300 MHz) 6 -79 15 LC- M5
(M +1) 643 Exanple 12d NH

N- (4-cycl ohexyl butyl) - 2-

ar f (trifluorqgne

t hyl sul f onam do) propyl) -

kazol e- 4- car boxam de 20

1, 3- benzodi oxol - 5-yl ] met hyly n-2-yl)-1
39 rN
,,,,,, / N
O / H
'H-NMR(CDCl;, 300 MHz): 8.27 (s, 1H, =CH), 7.24 (m, 1H, NH), 7.05 (dd, 1H, J= 6, 8.4
5 Hz, ArH), 6.85 (m, 2H, ArH), 3.91 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.74 (t, 1H, J= 7.7Hz,
NCH-Oxazole), 3.36 (m, 2H, CONHCH,-), 3.23 (d, 1H, -NCH,Ar), 2.99 (m, 1H, -CH;N-),
2.59 (m, 4H, ArCH,CH;,CO,H), 2.49 (m, 1H, -CH;N-), 2.40-2.20 (m, 4H, -CH,-CH;-), 1.90
(m, 2H, NHCH,-CH,-), 1.27 (m, 10H, -CH,-CH-), 0.88 (m, 5H, -CH,-CH,-). "“F-
NMR(CDCls, 300 MHz) 6 -79, -118
10 LC-MS (M +1) 631
Example 12b
(S)-N-(4-cyclohexylbutyl)-2-(1-(5-chloro-2-(3-0x0-3-(trifluoromethylsulfonamido)
propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide
15
20
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WD 2012/ 024559PCT/ US2011/ 048361 1H NVR(CDC13, 300 MHz): 8.34 (s, 1H, =CH),
7.32 (m 1H, NH), 6.62 (s, 1H ArH), 6.60 (s, 1H ArH), 5.88 (s, 2H,
- OCH20- ) ,WB.28B8/d5591H, J= 11.9Hz, -NCH2Ar), 3.74 (t, 1HPCIAIST0ITioas361
NCH Oxazol ), 3.41 (m 3H, CONHCH2- + - NCH2Ar), 3.05 (m 1H, -CH2N-), 2.38

"a. it W%?&%Q%” P ants ittt s B BNz & Bt} A 2%
125 49 (31 N6} 46 n CoB: INCHAR: VRGREHAoB903 W, Gt TEORHGHIS: (M

+1) 657( iOExa I'e 12
- 1145-N(EH®A@; 5.1 gkt SHPEOr T ﬂO@Mmtﬂ@lA@iz@hﬂOl‘éﬁhm&IMbmyZ IDenzyl |

L ) SR A N T

ArH)s LA2CH,), élsls (ﬁl—sﬂl-(&ir;CHZ%G%%nMR (BDTH, 600 Mikk) J=797. 7Hz
NCH Oxazol e), 3.3 2H, CONH 3.17 (d, 1H, J= 11.9Hz, - NCH2Ar),

2.98 (rkC- (Mcﬁi}\ﬁ 7 2.63- 2.30 (m 5H, ArCHZCHZCOZI\/e + -CH2-CH2- +
-CH2N-), 2. 19 (m 2H Ar CH2CH2CO2Me), 201.92 (m 2H, -CH2-CH2-), 1.25-1.19
(m 12H, -CH2-CH2-), 0.89 (m 3H, -CH3). 19F- NWVR(CDC13, 300 MHz) 6 -79.7,
-118.5 LC-Ms (M +1) 605 25The above conpounds were tested for PG antagoni st
activity as follows using human reconbi nant prostanoid receptor (DPi,
EP1 4, FP, IP and TP) stable cell lines:
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1 5 phenyl -PG2," | P =Ci caprost, and TP =U-46619. The peak fl uorescence
change in each well containing drug was expressed relative to vehicle

cont r ol s wOt2h12hessst andard agoni st at 10-6M (t he positi PeTase1049361 TO
obtain concentration-response curves, conpounds were tested in triplicate
in each plate over the desired concentration range. 20Ca2+ Signal Studies
on Human Reconbi nant Prostanoi d Receptor DP2 FLI PR functional assays
wer e CdFﬁNMF&gﬁﬁg,W'MWZ):@% ?s?tlHVE@H)a‘?BQ‘(ﬁl?FlﬁUNH)? 639 NB JQH!ET}%.(QDZ
receptors stably expressed in the Chem'5 propriefary host cell |ine

gener at(edl By ArM),| 5.$0 (e 2HRr-D6H A, k.8 ddrid.akjohl.8Hz.addTHi An, 3 /AL, cldhplounds

ESS. HEPEL N HeO b Tota” (Rl CMohFL® -SRRLARL A0Sk EGE RN Akt e et

r oo t qEperR A+ e, T, COIHNI 2066 8:5 1H) J+ Res AL &H,Nhen.can . & @n) 41, s:qisz@Hz.%,
di lution dose response from 10-12Mto 10-5M of the standard agoni st PGD2
was perk or-hdd .(m@g'awfﬂﬂz-ﬁﬁzvbeﬂé@(@aém drHoG ek d3ds! - S (MO HhEHEtCHRTETRA.

The flu t re collected to calculate |1C50 val ues. The
assays %W@@Cgﬁ?@wg ??ﬁs 30to give n=3. WO

2012/ 024258900 UpROAL/ 048361 Al'l plates were subjected to appropriate
basel i ne corrections. Maxi mum fl uorescence val ues were exported. The raw
data of n=1 was first processed by Activity Base using nonlinear regression
curye fit to calculate the percentEa}%ﬁq %C{ieVi ty of each data point relative
to the positive control (=10-6M of &'stdndar d agonist). Then n=3 of this
data were exported to 5 GaphPad Prism4 to cal culate the average EC50 of
t he st andar @-@dg@rilsdro-22(8d0xdi8-{| (G50utoneeth pijadfonyHammbio} propybeantipgoni st
required to inhibit half, the standard agonist actjivity) were cal cul ated

usi ng nonlinear regm¥EEQlistin, @fl}/'é\l'??tyl,'I%QXHZ@S'AS‘EWBWR%“’& bott om const ant
equal to 0 and top constant equal to 100. Cal cul ation of Kb = [ Antagoni st
Concentration]/ (1C50/EC501). When no antagoni sm was detected or when Kb
>10, 000nM the antagonist is defined ds 10not active (NA). The results of
the above testing are reported in TA A, below. Table 1. EC50 (nM on
Prost anoi d Receptor Funct Acti w335 Measured by FLI PR Exanple No FP
DP EP1 |

15
'H-NMR(CDCl;, 300 MHz): 8.38 (s, 1H, =CH), 7.09 (m, 1H, NH), 7.01 (m, 1H, ArH), 6.84
(m, 2H, ArH), 3.92 (d, 1H, J= 11.9Hz, -NCH,Ar), 3.76 (t, 1H, J= 7.7Hz, NCH-Oxazole),
3.36 (m, 2H, CONHCH,-), 3.17 (d, 1H, J= 11.9Hz, -NCH,Ar), 2.98 (m, 1H, -CH,N-), 2.63-
2.30 (m, 5H, ArCH,CH,CO,Me + -CH,-CH,- + -CH,N-), 2.19 (m, 2H, ArCH,CH,CO,Me),
20  1.92 (m, 2H, -CH,-CH,-), 1.25-1.19 (m, 12H, -CH,-CH)-), 0.89 (m, 3H, -CH3).
PF-NMR(CDCls, 300 MHz) & -79.7, -118.5
LC-MS (M" +1) 605

25 The above compounds were tested for PG antagonist activity as follows using human

recombinant prostanoid receptor (DP;, EP;.4, FP, IP and TP) stable cell lines:
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In order to measure the response of G and G; coupled prostanoid receptors as a Ca®’
signal, chimeric G protein cDNAs were used. Stable cell lines over-expressing human

prostanoid DP,, EP, 4, FP, IP, and TP receptors were established as follows:

Briefly, human prostanoid DP,, EP,, and EP4 receptor cDNAs were co-transfected
with chimeric G4 cDNA containing a haemagglutanin (HA) epitope; human prostanoid EP;
receptors were co-transfected with chimeric Gg-HA; human EP,, FP, IP, and TP receptor
cDNAs were expressed with no exogenous G-proteins. Ggs and Gg chimeric ¢cDNAs
(Molecular Devices, Sunnyvale, CA, U.S.A.), as well as cDNAs of prostanoid receptors,
were cloned into a pCEP4 vector with a hygromycin B selection marker. Transfection into
HEK-293 EBNA (Epstein-Barr virus nuclear antigen) cells was achieved by the FuGENE 6
transfection Reagent (Roche Applied Science, Indianapolis, IN, USA). Stable transfectants
were selected according to hygromycin resistance. Because Ggs and Gy contained an HA
epitope, G-protein expression was detected by Western blotting analysis using anti-mouse
HA monoclonal antibody and horseradish peroxidase (HRP)-conjugated secondary antibody,
while functional expression of prostanoid receptors was detected by FLIPR screening. These
stable cell lines were validated using previously published antagonists at 10uM against serial
dilutions of standard agonists by FLIPR functional assays for Ca*" Signaling (as described
below).

Ca’' signaling studies were performed using a FLIPR TETRA system (Molecular
Devices, Sunnyvale, CA, USA) in the 384-format. This is a high-throughput instrument for
cell-based assays to monitor Ca”' signaling associated with GPCRs and ion channels. Cells
were seeded at a density of 5 x 10" cells/well in BioCoat poly-D-lysine coated, black wall,
clear bottom 384-well plates (BD Biosciences, Franklin lakes, NJ, USA) and allowed to
attach overnight in an incubator at 37°C. The cells were then washed twice with HBSS-
HEPES buffer (Hanks’ balanced salt solution without bicarbonate and phenol red, 20mM
HEPES, pH 7.4) using an ELx405 Select CW Microplate Washer (BioTek, Winooski, VT,
USA). After 60 min of dye-loading in the dark using the Ca*'-sensitive dye Fluo-4AM
(Invitrogen, Carlsbad, CA, USA), at a final concentration of 2 x 10'6M, the plates were
washed 4 times with HBSS-HEPES buffer to remove excess dye and leaving 50ul of buffer
in each well. The plates were then placed in the FLIPR TETRA instrument and allowed to
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equilibrate at 37°C. AGN-211377 was added in a 25ul volume to each well to give final
concentrations of 0.1uM, 0.3uM, 1uM, 3uM, 10uM, and 30uM; or 0.067uM, 0.1uM,
0.2uM, 0.3uM, 0.67uM, and 1uM for cells over-expressing TP receptors.

After 4.5 minutes, a 7-point serial dilution of the standard agonist for the
corresponding receptor, in a 25ul volume was injected at the final concentrations from 10
"M to 10°M in 10-fold serial dilution increments for cells expressing human recombinant
DP,, EP,, EP,, EP3, EP4, FP, and IP receptors. The dose range for the standard agonist for
human recombinant TP receptors was from 10°M to 10°M. HBSS-HEPES buffer was used
as the negative control for the standard agonists. Cells were excited with LED (light emitting
diode) excitation at 470-495nm and emission was measured through an emission filter at 515-

575nm. Assay plates were read for 3.5 minutes using the FLIPR™ETRA

. The peak increase in
fluorescence intensity was recorded for each well. On each plate, negative controls, dose
response of positive controls, and co-treatments of antagonist-agonist for each dose were in
triplicates. Standard agonists were as follows: DP =BW 245C, EP,-EP4 =PGE,, FP =17-
phenyl-PGF, IP =Cicaprost, and TP =U-46619. The peak fluorescence change in each well
containing drug was expressed relative to vehicle controls with the standard agonist at 10°M

(the positive control). To obtain concentration-response curves, compounds were tested in

triplicate in each plate over the desired concentration range.
Ca* Signal Studies on Human Recombinant Prostanoid Receptor DP,

FLIPR functional assays were conducted to monitor the activity anti-asthmatic against
human DP; receptors stably expressed in the Chem-5 proprietary host cell line generated by
Millipore. Prior to standard agonist addition, the compounds were spotted at 10uM along
with vehicle control (1% Ethanol in HBSS-HEPES buffer) across the assay wells. The assay
plate was incubated at room temperature for 10 minutes in the dark. Then an 8-point serial
dilution dose response from 10°M to 10°M of the standard agonist PGD, was performed.
Assay plates were read for 90 seconds using the FLIPR™™A  The fluorescence
measurements were collected to calculate ICsy values. The assays were done at least 3 times

to give n=3.
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values were exported. The raw data of n=1 was first processed by Activity Base using

nonlinear regression curve fit to calculate the percentage activity of each data point relative to

the positive control (=10°M of the standard agonist). Then n=3 of this data were exported to
p 2

5  GQGraphPad Prism 4 to calculate the average ECsy of the standard agonist, and the 1Csy (the

concentration of the antagonist required to inhibit half the standard agonist activity) were

calculated using nonlinear regression curve fit, with constraints of bottom constant equal to 0

and top constant equal to 100. Calculation of Kb = [Antagonist Concentration]/ (ICso/ECso-

1). When no antagonism was detected or when Kb >10,000nM, the antagonist is defined as

10 notactive (NA).

The results of the above testing are reported in TABLE 1, below.

Table 1. EC50 (nM) on Prostanoid Receptor Functional Activity
15  Measured by FLIPR

Example No FP DP EPI EP2 | EP3 | EP4 | IP TP
12a 350 <1 47 6400 | 82 38 550 <1
270 17 20 830 47 10 860 <1
12b 460 <1 70 5500 | 100 | 37 9500 | <1
12d 360 3 63 3900 | 150 | 7 1000 | 0.3
12¢ 270 18 20 2500 | 110 | 19 29 | >1

(FLIPR) Ky (nM), NA = inactive

As shown in TABLE 1, the preferred compounds of this invention are pan antagonists

having particular activity at the FP, DP, EP,, EP3, EP, and TP receptors, but are much less

20  active at the EP; and IP receptors. Thus, these compounds have a biological selectivity

profile making them useful in treating diseases and conditions which are mediated by the FP,
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(FLIPR) Kb (nM, NA = inactive As shown in TABLE 1, the preferred
conpounds of this invention are pan antagoni sts having particular activity
at the FRyoDP2/BR59 EP3, EP4 and TP receptors, but are mothiSb@3s®4836ncti ve
at the EP2 and I P receptors. Thus, these corrpounds have a bi ol ogi cal

selectivity p themu in tr di se and conditions
whi ch aplév E\i’édﬁ% Eé“ Bﬁhé&ﬁﬁm Btlt F §OBE; |§ /qugtﬁfﬁéwi%aa DP, EPi,

EP3, E'Tﬂm@d%f&n?ﬁssB&ﬁf%B%ﬂﬁlP éMdt]iI‘%%cebﬂﬁ bRRESN Thbs %ﬂéj&n?ﬂofuﬁ&stéf tAf3d
biological limtations associated wth I P and EP2 receptor bl ockade. Thus,

t he cortpwmlds co@poﬁn@amb@mdmmmterochmjmwDPa,yFIbéPaoEﬁsnTEtaed/edEPorewmat DPi ,

FP, EP'rhecF 34 dlseasesnglr ar 4 1Féélllsrecept or nedi ated di seases or conditions.

For example, said condition or disecase may be related to inflammation, or said DP;,

FP, EP;, EP3, TP and/or EP4 receptor mediated condition or disease may be selected from the
group consisting of allergic conditions, asthma, allergic asthma, apnea, allergic conjunctivitis,
allergic rhinitis, atopic dermatitis, uveitis and related disorders, atherosclerosis, blood

10  coagulation disorders, bone disorders, cancer, cellular neoplastic transformations, chronic
obstructive pulmonary diseases and other forms of lung inflammation, pneumonia ,
congestive heart failure, diabetic retinopathy, diseases or conditions requiring a treatment of
anti-coagulation, diseases requiring control of bone formation and resorption, fertility
disorders, pre-term labor ,endometriosis glaucoma, hyperpyrexia, immune and autoimmune

15  diseases, inflammatory conditions, metastic tumor growth, migraine, mucus secretion
disorders, nasal congestion, nasal inflammation, occlusive vascular diseases, ocular
hypertension, ocular hypotension, osteoporosis, rheumatoid arthritis , pain, perennial rhinitis,
pulmonary congestion, pulmonary hypotension, Raynaud's disease, rejection in organ
transplant and by-pass surgery, respiratory conditions, hirsutism , rhinorrhea, shock, sleep

20  disorders, and sleep-wake cycle disorders, over active bladder disorders .

Said compound may be administered as a surgical adjunct in ophthalmology for
cataract removal and artificial lens insertion, ocular implant procedures, photorefractive
radial keratotomy and other ophthalmogical laser procedures or as a surgical adjunct in a
25  procedure involving skin incisions, relief of pain and inflammation and scar
formation/keloids post-surgery, for treating sports injuries and general aches and pains in
muscles and joints. Preferably, said DP,, FP, EP,, EP3, TP, and/or EP,4 receptor mediated

condition or disease is an EP; and/or EP,4 receptor mediated condition or disease.
30 Preferably, said DP;, FP, EP;, EPs, TP and/or EP4 receptor mediated condition or

disease is an allergic condition, e.g. an dermatological allergy, or an ocular allergy, or a

respiratory allergy, ¢.g. nasal congestion, rhinitis, and asthma.
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5 For exanple, said condition or disease may be related to

i nfl ammation, or said DPi, FP, EPi, EP3, TP and/or EP4 receptor nedi ated
condi ti orwonot/eemse nmay be sel ected fromthe group con®Cstisegiofs3al | ergic
conditions, asthma, allergic asthm, apnea, allergic conjunctivitis,

al I erqgi iLtis, o icd ti uveitis and rel ated disorders,

at her os*{aﬂ({a?%&ﬂ%on ‘HI‘@??H ei@%%ﬁ%?ﬂﬁaé ‘#‘E?rpa&ﬁ sorders, bone disorders, cancer,

cel lul ar neoplastic transformations, chronic obstructive puInDnary di seases
and ot her fornms of |ung inflannation, pneunoni a, congestive heart failure,
di abet iSpid ewnditopetridjscasti menbeselentedcivondithd gosp cenpisting of aghitise atigeie, of
antl-coagﬁﬁﬁi E di seases requiring control of bone formation and
resorpfﬁ %& ?lllty di sorders, pre-term|abor ,endonetriosis glauconsg,
hyper pyrexi a, imune and aut oi mmune 15di seases, inflammuatory conditions,

metastic tunmor growth, mgraine, nucus secretion disorders, nasa
congestSaithcongitin oridifcrsemey borssogatetl wathithe gassioitestingl tashseisrein saiflar

hyper t englioly, ofﬁ}réhfs:“nﬁirgo%tpgegﬁ& Qfder %%&&%%r ﬁgesogua[g:fgsggroosge% Jg{h gﬁfson’

pai n, perennia nonary cong gs

Ray naudios-l¢s elgsgpsia einéetibn by lHehedsl@am pylans Plraritis, andlirbiyabhelssvd Uygkoe.
respiratory conditions, hirsutism, rhinorrhea, shock, sleep 20di sorders,

and sl eep-wake cycle disorders, over active bl adder disorders. Sai d
COoRpouU i y for
Caar A B B B A M PP RS e e,

photoreﬂbdmnauﬁsaﬂumamﬁbaoadmﬁmﬂmuaﬂﬁIehhﬁnonphumaknn@ncwhmhasmnimmmmedures
as a sur ical adjunct in a ZSP cedure. i nvol vi ng gkln i ncisions, relief

of pai r?e%rﬁH 1 Hrgesrres gl goetam Pe ARk POHIReEaG LT surgery, for
treating sports injuries and general aches and pains in nuscles and joints.
Preferably, said DPi, FP, EPi, EP3 , TP, and/or EP4 receptor nedi ated
condi t i Sond enddtieashscass ianclEpil taruloorindRrrmpee Et o saidediditien ocdinctist may or

as QPr Eerapa¥a ald DPi, FP, EPi, EP3, TP and/or EP4 receptor

186%@1 PO Bf th"Tease is an allergic condition, e.g. an
dernatologlcal all ergy, or an ocular allergy, or a respiratory allergy,
e.g. nasal congestion, rhinitis, and asthna.
2012/ 0 MEbgPdTaISEatseAs4Ba6he Shicadias ﬁeﬁOfde@rpr@rSIQ@p slesgeder rrymastocy KISkt ed t o
pain. Said condition or disease may be selected fromthe group consisting
of arthritis, mgraine, and headache. 5
Said condition or disease may be associated with elevated body temperature, or ocular

20  hypertension and glaucoma, or ocular hypotension.

Said condition may relate to surgical procedures to treat pain, inflammation and other
unwanted sequelae wherein said surgical procedure includes incision, laser surgery or
implantation.

25
Finally, said condition may be related to pain and inflammation and post-surgical scar and

keloid formation.
In view of the various diseases and conditions that may be treated with the

30  compositions of this invention there is provided a pharmaceutical product comprising a

compound having the following formula
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Said condition or disease may be associated with the gastrointestinal
tract, wherein said condition or disease nay be peptic ulcer, heartburn,
refl ux eswphagi2uzs9 erosive esophagitis, non-ul cer dyspepSits2oiiofisseti on by
Hel i cobacter pylori, alrynitis, and irritable bowel syndrone. 10Said

condi tion ?r di sease may be selected fromthe group consisting of
hyperalge§ a _aQd allodynia, or said condition or disease nay be related to
mucus secr efiNo wherein said nucus secretion is gastrointestinal, or
occurs int i nuses, throat, or |ungs. Sai d condition or

di sease i s relatetto Rbdom nal cranping, e.g. said condition or disease
may 15be jrritjabl e bowel syndrone. Said condition or disease may be a

bl eedi ng”dirgorder, or a sleep disorder, or mastocytosis. Sai d

condi tiqgn di seas® may be associated with el evated body tenperature, or
ocul ar 20 ypg/N nsion and gl aucoma, or ocul ar hypotension. Said condition
may relate tqQ sy/gi cg]-RBocedures to treat pain, inflammuation and ot her
unwant ed seq e wheyein said surgical procedure includes incision, |aser
surgery or inplantation. 25 Finally, said condition may be related to pain
and inflammation and post-surgical scar and keloid formation. In view of
the various diseases and conditions that nay be treated with the

30conposi tions of this invention there is provided a pharmaceutical product
conpri siigeif RGQERIALRN ﬂ?@ﬂi'tﬁ@ chc&%héti%ﬂofﬂ@d R a  wherein Rl is selected
fromthe group consistin R7 and 5CON(R7) SO2R7 wherein R7 is selected
fromt h@OgKBu)@Qanmhsmen 7 tsfsellacteérﬁl@m tha geowrspnsisiwkeeidilrallsyiadd arky| and aryl

may be Sllljet%esl%lsglldt yl an& ary far‘1|a9 b2 rsubs%tlﬂaa Y’[ll ’haf%‘oq'hafolaH(OIi Q. go rfluf01|rol“loo roal kyl;

fluoroalkyl;

R; is selected from the group consisting of H, alkyl, halogen, OR7 and OC(R~),0; and

10
R3; is selected from the group consisting of H and alkyl; or a pharmaceutically acceptable salt
or a prodrug thereof, wherein said product is packaged and labeled for the treatment or
prevention of a disease or condition selected from the group consisting of uveitis , allergic
conditions, asthma, allergic asthma, allergic rhinitis, atherosclerosis, blood coagulation

15  disorders, bone disorders, cancer, cellular neoplastic transformations, chronic obstructive
pulmonary diseases and other forms of lung inflammation, congestive heart failure, diabetic
retinopathy, diseases or conditions requiring a treatment of anti-coagulation, discases
requiring control of bone formation and resorption, fertility disorders, hyperpyrexia ,
gangrene, glaucoma, hypothermia, immune and autoimmune diseases, inflammatory

20  conditions, metastic tumor growth, migraine, mucus secretion disorders, nasal congestion,
nasal inflammation, occlusive vascular diseases, ocular hypertension, ocular hypotension,
osteoporosis, pain, perennial rhinitis, pulmonary congestion, pulmonary hypotension,
Raynaud's disease, rejection in organ transplant and by-pass surgery, respiratory conditions,
rheumatoid arthritis, rhinorrhea, shock, sleep disorders, sleep-wake cycle disorders, sports

25  injuries , muscle aches and pains , and surgical adjunct for minimizing pain, inflammation

and scar/keloid formation.
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R2 is selected fromthe group consisting of H, alkyl, halogen, OR7 and
OC(R7)20; and 10 R3 is selected fromthe group consisting of H and al kyl;
or a pharwacewtize#bly acceptable salt or a prodrug thereocf/uSadianes3nt sai d
product is packaged and | abeled for the treatnment or prevention of a

di sease or nditi.gn selected fromth ro consi sti.ng of uveitis ,
allergic condioss é}ﬁ@?d Mﬁﬁﬁwlgr?aﬁ@jwﬁ%{gﬂaﬁ at r@é@@}l@%ﬂﬁpﬁlﬁ gampounds

at her 06| §608 hereiPd A QRAGM itk Bﬁhr&éé'&ﬁféﬁl%%c%ept?@l@ %xéﬁbfeﬁfsq%@h, pefficer,
cel lul ar neoplastic transformations, chroni'c obstructive pul monary di seases

and ot hee weBknewofin theragt. iSpetiinatht, kdnyg ©degdstinyierddeastemicily uit maydeabet i ¢
retinopath i seases or..conditigns..requiring. a treatnment of

ot - coRtH R PR eacht PR of FRAMCcdh PRy Pr RN FBr talinsionseiosol
reser ptayAlp orfedikirishititle Biro@d1be herentdy4) QEMUTiSdtdn or GdAGEBAS, gl aucom,

hypot herm a, inmmune and autoi mune di seases, inflammtory 20conditions,
nmetastic tunor growth, mgraine, nucus secretion disorders, nasal

congesti on, RSy hAVLAMIRL! AMhRRGLHE LIS NARAHNA LR RRICRRY! &
hypert ensi on, ocul ar RAypotenhsi on, oSteoporosi s, pain, perennral’rhinitis,
pul mongihyrmaRges godes plmbmial Madiyqeotters) dagncRaynacutats, didadasecharéj, ect i on
in organ transpl ant and b&-pass surgery, respiratory conditions, rheumatoid
ar t hr i tthapolygikiishe slysolsstalser, cal|udess. gugese guicrose andayengsien e3rbrratei g der s,
SpoRt s RN i i - ad] or

o B0 20 Qo s, 6 BRI B Y TP Mo ARG KU i Kk

2012/ 02466 PETHUS2D Ao GBB 61 the gastroifitestsenl sheetl dnd dhdrebit previaeta swithined eadi | y

understand that for admnpistration the c ounds .di scl osed herein can be
adm xed UPY AV PR B0 oF dry ABE Bt ABI G Y AT P CLT Y BHCor se, are wel |
known ifotdigasiitd or g?P?@e?jzlfdiﬁé’drht)é may t%%:%léfédb%ﬁ? e %M@&a&ﬂ%ﬁﬁﬁé cally, it

may be fornulated as a powder, pi'lll, tablet or"the like, or as§ a solution,
enul si dechngrepiesaribed in therlb§oPat. Bey thAd6d108e4,il&6,45% und 41168,874 o toral  or

paﬂ%”t eorsgllotiggllrrelrgﬂe% ic ?atbie Sof Contrd %!clga&slepi'iquid pharmaceutically administrable dosage

—

forms can, for example, comprise a solution or suspension of one or more of the compounds
of the present invention and optional pharmaceutical adjutants in a carrier, such as for
example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to thereby form a
solution or suspension. If desired, the pharmaceutical composition to be administered may

20  also contain minor amounts of nontoxic auxiliary substances such as wetting or emulsifying
agents, pH buffering agents and the like. Typical examples of such auxiliary agents are
sodium acetate, sorbitan monolaurate, tricthanolamine, sodium acetate, tricthanolamine
oleate, etc. Actual methods of preparing such dosage forms are known, or will be apparent,
to those skilled in this art; for example, see Remington's Pharmaceutical Sciences, Mack

25  Publishing Company, Easton, Pa., 16th Edition, 1980. The composition of the formulation to
be administered, in any event, contains a quantity of one or more of the presently useful

compounds in an amount effective to provide the desired therapeutic effect.

Parenteral administration is generally characterized by injection, either
30  subcutancously, intramuscularly or intravenously. Injectable formulations can be prepared in
conventional forms, either as liquid solutions or suspensions, solid forms suitable for solution
or suspension in liquid prior to injection, or as emulsions. Suitable excipients are, for

example, water, saline, dextrose, glycerol, ethanol and the like. In addition, if desired, the
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For solid dosage forns, non-toxic solid carriers include, but are not
limted to, pharmaceutical grades of mannitol, |actose, starch, nagnesium
st ear at e,weadizunmzsacchari n, the pol yal kyl ene gl ycol s, tactarspoiashs3al ose,

gl ucose, sucrose and magnesi um carbonate. The 10 solid dosage forns may be

uncoat ed. or_ t hey may be coated.by kpown techniques. to del ay.disintegration
and abslﬁheﬁttaP]SrP?lﬁlﬁnatCﬁlém@éﬁ?rPB‘?sﬁﬂ%’étt‘? H%\ﬁ@mﬁna%?re%ﬁ@ytaﬁ@rcewl gwr a@oantg

sust ai ngqoAGLLie Hu W&y sAbdtANGE Sudhek 'v&%@tiné:&* enﬁﬁﬁ%gaage%tsﬁ bﬁ%u@'ﬁéﬁﬁ? afEter ! al
such as glyceryl nonostearate or glyceryl distcarate may be enployed. They
may al swodifec kloat ed by the techni que described in the U.S. Pat. Nos.

4,256, 108; 4, 166, 452; and 4, 265,874 to form 150snotic therapeutic tablets
for control release. Liquid pharnaceutically adm nistrable dosage forns
cang for exarm Sou@@8Ptht peesentSOldefil @BmPEurtSRBAPoARNdSUS tRNFrefint IRAtiGH t he
conmpounds of the present invention and optional pharmaceutical adjutants in
a car r iadminigigedd inpiiconrsexdsapndent qunthe therapgutip effee gueteds desied oxethe gl ycer ol |
et hanol ke, t e [ 0 @R, | esired,
the pha?ads Hifu tSinealcdrBE e SHREM, G Rt T e MBS, ph RS hor
anmount sn@fnenefidexinitration, loh alie/pEerrs taat pasmsid o iy ramivwed ftthdgartcul &nasngioluyd ng
agents, pH buffering agents and the like. Typical examles of such

auxi | i gyoagamds earrgossegdwirﬁnat@emg@}enwﬂbaﬁ PECHYIAS PAYNEYe, ThS i et hanol ani ne,

sodpum icet ' : ods 1.0f i ng
Sueh aoRE R SRR N BT PR RRh L SR colipb U o CIRERARH PLERPR i
art; fan tlexanpd ef abseel. Regikggtagno of flvar AHTmgtkigddaly oBabartdesy/kdiegkto about
25Publ i@@ir{gg ganpany, Easton, Pa., 16th Edition, 1980. The conposition of
the forfl¥kgH2Y-0 be adni ni stered, in any event, contains a quantity of
one or nore of the presently useful conpounds in an anmount effective to
provide the desired therapeutic effect. Parenteral admnistration is

gener al | y cHaraphérinaedpilication,eohitions argiofthe preporsdbsngamiysielogical saline

intramuscul arly or _intrave l.y.. 1njectable. .foriulations can.b repar ed
| BonveftioBa iy ety g Rt i 3B de pBiEHbE e B REReRE "aol T
forms SiehifeRdife pHWIBOALAPPAShridte BUFSRSNSEMAN ThY fbrnfildtibnd agraldoohfieCt i on, or
as enul sions. Suitable excipients are, for exanple, water, saline,

dext r ogenvejitipaaly pharmaeqdigally aaeapteble prosrivatiyes, salbifizgroand puyrfagtastss ed, the WO
2012/ 024559PCT/ US2011/ 048361 i nj ect abl e pharmaceuti cal conpositions to be
adm ni stered may al so contain mnor anmounts of non-toxic auxiliary

subst ances SRiederasiveethui mgy b uekduh shd phiangacgged] sompobitiodsf @nhagresgent s and

the like. 5The ampunt of the presently useful c ound or conpounds, of the
pr 8entINYSHSR t?li(‘éllhfie, but are not lirniE[)ed to, benzglkoniurn chlor?drg,)chlorobutanol, glqmerosal,

=
=

phenylmercuric acetate and phenylmercuric nitrate. A useful surfactant is, for example,
Tween 80. Likewise, various useful vehicles may be used in the ophthalmic preparations of
the present invention. These vehicles include, but are not limited to, polyvinyl alcohol,
povidone, hydroxypropyl methyl cellulose, poloxamers, carboxymethyl cellulose,

25  hydroxyethyl cellulose and purified water.

Tonicity adjustors may be added as needed or convenient. They include, but are not
limited to, salts, particularly sodium chloride, potassium chloride, mannitol and glycerin, or
any other suitable ophthalmically acceptable tonicity adjustor.

30
Various buffers and means for adjusting pH may be used so long as the resulting

preparation is ophthalmically acceptable. Accordingly, buffers include acetate buffers, citrate
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adm nistered is, of course, dependent on the therapeutic effect or effects
desired, on the specific mamal being treated, on the severity and nature
of the newombi2g2¢ssadi ti on, on the nmanner of adm ni strat iPem/USes1oss6pot ency
and pharmacodynani cs of the particul ar conmpound or conpounds enployed, and

on the ribin hysi ci an. The 10t her ape cal |

oft ect 1EEHnE Q@S@ﬁﬁtﬁtbmef@p hd Seriy ?/Jgff@%f?}?ld&amaw% ee&@e&ﬁa’é g of
pref er ahld thimdiosangs.qf about 0.5 ng/ kg/day to of about 250 ng/kg/day or
about 1 ng/kg/day to about 100 ng/ kg/day. For ophthal m c application,

solutions are often prepared using a physiological saline 15 solution as a
maj or vehi cl htha c,sol tlons hou d ferabl be mai ntai ned at a
Confort abl o ST URRPEAY BREPaBRAEE S uPuR o Al R Gr R P s G my & so
contai rin@mﬁeéemtn@ﬂ@d hmi@éllatb MBIk hfeddbisalae C@lambﬂﬁodaﬁe@eaeé@nwmne
stabilizers and surfactants. Preservatives that may be used in t he

phar madwitilpted hydronpsiols gmksbusylated dygioagehicne0i nvent i on i ncl ude, but are not
limted to, benzal konium chl oride, chlorobutanol, thinerosal,
phenyl mercuric acetate and phenyl mercuric nitrate. A useful surfactant is,

for exanpl e, Ofheeemifiént chingendnsewhicamagus indeddd inehoHtiegmitayrepeatigsd i n t he
opht hal m ¢ preparatlons of the present. invention. These vehicles include,

but ar erpehclating ageefst & uspil Wflﬁgng agerigh sflcntae disadive. akiened ol shslrtingt hy |
ang uIQ% QQQE%QW%ﬁEedﬁﬁ&QR%MWEEQth&ﬁ%RHM9§e 25hydr oxyet hyl cel | ul ose

pur| Tonicity "adjustors may be added as needed or
convenlent They i nclude, but are not limted to, salts, partlcularly

sodi um chl or i tassi um chl ori de, mannitol and cerin, .any ot her
Soi t bl o opHORGHR RSB aBES ol W rhag Bopgiomot G duEmbsfs or s

and ”ead&%lpbﬁﬁd éfﬂdhk! %}%és@ﬁl 19‘!7&n'ﬂi€b{ aFéE‘enlﬁﬂ@?eds Ol"dp%ﬂ fRmuldiBng fmay géﬁé?m}%eepar ation
is ophthalmcally acceptable. Accordingly, buffers include acetate buffers,

C|trateDHHEB@DQ@iﬂ@mEEQﬁwmwuﬁmﬁiﬁm@dSSQ1@bw$ﬁénswn@hﬁwphah%wbuffers and

bOﬁ e buffegs ilds %7 es may be used to adjust the pH of these
| TSRS SIS lembiier

The actual dose of the compounds of the present invention depends on the specific
compound, and on the condition to be treated; the selection of the appropriate dose is well
within the knowledge of the skilled artisan.

20

The present invention is not to be limited in scope by the exemplified embodiments,
which are only intended as illustrations of specific aspects of the invention. Various
modifications of the invention, in addition to those disclosed herein, will be apparent to those
skilled in the art by a careful reading of the specification, including the claims, as originally

25  filed. In particular, while the present invention has been illustrated by the N-alkyl-2-(1-(5-
substituted-2-(3-ox0-3-(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-
carboxamide compounds disclosed herein, the corresponding, 3-(2-{2R-[4-(4-
alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-substituted-phenyl)-propionic acid
alkyl esters and the corresponding 3-(2- {2R-[4-(4-alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-

30  ylmethyl}-4-substituted-phenyl)-propionic acids, e.g. the compounds of the above general
formula, as well as the unsubstituted derivatives thereof, may be used in the practice of the

method of this invention.
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Simlarly, an ophthalmcally acceptable antioxidant for use in the present
i nvention 5includes, but is not limted to, sodiumnetabisulfite, sodium

t hi osul f ave,20eaet3sbcyst ei ne, butyl ated hydroxyani sol e amdThisglasssdl

hydr oxyt ol uene. O her exci pi ent conponents which may be incl uded

in the opht hal m reparatiqons are chel ating agents. A useful .chel ating
agent B @*agﬁlig%ﬁhtm?(ﬁﬁﬁtwga%ﬂ S it sopngt e 4gR dﬂﬁ@%%fo be
used 'Qﬁﬁhﬁﬁﬁcﬁ&n&me&@bﬁ&&@b@ﬂhﬂ&ﬁ&ebﬁ- For topical use, creans,

oi ntnments, gels, solutions Or suspensions, etc., containing the conmpound of
the present invention are enployed. Topical formulations may generally be
conpri sed of a pharmaceutical carrier, cosolvent, enmulsifier, penetration
enhancer, 15preservative system and enollient. The actual dose of

t he conpounds of the present invention depends on the specific conpound,
and on the condition to be treated; the selection of the appropriate dose

is well within the know edge of the skilled artisan. 20 The present
invention is not to be limted in scope by the exenplified enbodi nents,
which are only intended as illustrations of specific aspects of the
invention. Various nodifications of the invention, in addition to those

di scl osed herein, wll be apparent to those skilled in the art by a careful
readi ng of the specification, including the clainms, as originally 25filed.
In particular, while the present invention has been illustrated by the

N al ky1-2-(1-(5-
substituted-2-(3-0x0-3-(trifluoronethyl sul fonam do) propyl ) benzyl)pyrrolidin
-2-yl)oxazol e- 4- carboxam de compounds di scl osed herein, the correspondi ng,
3-(2-{2R44- (4- al kyl carbanoyl) - oxazol - 2-y1] -pyrrolidin-1-yl nmethyl}
-4-substituted-phenyl)-propionic acid al kyl esters and the correspondi ng
3-(2- {2R44- (4-al kyl carbanoyl) - oxazol -2-y1]-pyrrolidin-1- 30

yl met hy1} - 4- substi t ut ed- phenyl ) - propi onic acids, e.g. the compounds of the
above general formula, as well as the unsubstituted derivatives thereof,
may be used in the practice of the nethod of this invention. WO

2012/ 024559PCT/ US2011/ 048361 It is intended that all such nodifications
will fall within the scope of the appended nethod of treatnent clains and

t he package cl ai ns her eof
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WO 2012/ 024559PCT/ US2011/ 048361 What is clained is: 1. A conpound, that

is a Nalkyl-2-(1-(5-substituted-2-(3-0x0-3-

(trifluorwoebiei2sishf onam do) propyl ) benzyl ) pyrrol i di n- 2- pCraxaxaelogs3dt car boxa

m de wherein 5the 5 substituent is selected fromthe group consisting of

hal o and. al ky] oxy radicals. 2. The conpound of claim 21 wherein said al kyl
fit iz

radi cal Y1 radical. 3. The conpound of claim2 wherein said
n-al kyl radical conprises from5 to 10 carbon 10at ons. 4. The conpound of
claim3 wherein said n-alkyl radical is octyl. 5. The conmpound of

cl ai m 1l.wherf&icompaind, takisla Natkyd-aH(1H§-sabgitetedalBydxorkdi cal . 15 6. The

conpound.of claim5 wher.eiin said cyecl oal kyl radical, is cycl ohexyl - n-al kyl
P G b e B e R TR R kN
radicalthé s seeihRiex kRl fron?e gloup ldosisEOUAth &id 4kAbky dadiagr ei n the
5-substituent is selected fromthe group consisting of fluoro and chl oro.

9. The conpound of claiml wherein said alkyloxy is selected fromthe group
consi st4 ng of . i . 0 Lhat is selected
From tHe. or o5 (SaMEhaY bEHisF RS} g i PragfaF RTRCHRG o

substi tuted-2-(3-0x0-3-(trifluoromethyl sul fonam do) propyl ) benzyl)pyrrolidin
-2-yl)oxazol e-4- carboxam de ] ] ] ]

3- (2-} ZRa4- (Vhegopipopngd phpinn 3 whersibsaidnyliyl gadisab pompriscs fipmid ¢ | yarban

30gybstj s 4t ed- phenyl ) - propi oni ¢ acid and al kyl esters thereof, wherein the
substituent is selected fromthe group consisting of halo and al kyl oxy

radi cal s.

4. The compound of claim 3 wherein said n-alkyl radical is octyl.

5. The compound of claim 1 wherein said alkyl radical is a cycloalkyl radical.
15

6. The compound of claim 5 wherein said cycloalkyl radical is a cyclohexyl-n-alkyl

radical.

7. The compound of claim 6 wherein said cyclohexyl-n-alkyl radical is cyclohexylbutyl.
20

8. The compound of claim 1 wherein the 5-substituent is selected from the group

consisting of fluoro and chloro.

9. The compound of claim 1 wherein said alkyloxy is selected from the group consisting

25  of methyloxy and dioxol.

10. A compound, that is selected from the group consisting of N-alkyl-2-(1-(5-
substituted-2-(3-ox0-3-(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-
carboxamide, 3-(2-{2R-[4-(4-alkylcarbamoyl)-oxazol-2-yl]-pyrrolidin-1-ylmethyl } -4-

30  substituted-phenyl)-propionic acid and alkyl esters thereof, wherein the substituent is selected

from the group consisting of halo and alkyloxy radicals.
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WO 2012/ 024559PCT/ US2011/ 048361 11. The conpound of claim 1l wherein said
conpound is selected fromthe group consisting of

(S)-N (4-wochoexssbbut y1) - 2- (1- (5-fluoro-2-(3-0x0-3 -  PCT/US2011/048361
5(trif|uoronethylsuIfonanido)propyl)benzyl)pyrrolidin-2-y|)oxazo|e-4-carbox

am de, (4-c cl ohexyl bu 5 net QX - 2- (3= 0x0: 3-
(trifl ulé &aﬁ& Méﬁfﬂ“} é?éﬁ’m Aobigiiod 5P hOKRYBI e- 4- car boxa
m de, kgg§gnm%§ﬁ-cyclohexylbutyl) 2-(1- (5 chloro 2- ( 3- oxo- 3-
(trifluoronmethyl sul fonam do) propyl ) benzyl) pyrrolidin-2-yl)oxazol e- 4-car boxa

m de,

N- (4-cy, ( { i f1uoronet hyl sul f onam do) propyl) -
1, 3- éﬁ ?Ké6$%§¥§$rﬁ%&%§ﬁ§p9§W89$§‘%£¥5y1) 1, 3- oxazol e- 4- car boxam de and
2- §1- [(rifldovemnehgisiforxad ropyl)benzyl)pyrrohdln 2-yl?oxazole -4-carboxamide,
{[(trifluoronethyl)sulfonyl]anino}propyl)benzyl]pyrrolidin-2- yi}

-N-octyl-1, 3- oxazol e- 4- car boxam de. 12. A conpound having the foll ow ng

f or nul sel eed h oup consisting of CO2R7 and
25CCN(g§ E@gﬁéﬁﬁﬂégébm§a |§&i ﬁm%gg”%#%ﬁl he group consisting of H, alkyl
and ar Ytriflwhenehnlssid@chnat Kptopahterdsy Pbymalydibe -Hioxatalt-Ut @bosainiddal o or

hal oal kyl, R2 is selected fromthe group consisting of H alkyl, hal ogen,
OR7 and OC(R7)20; and

10 (S)-N-(4-cyclohexylbutyl)-2-(1-(5-chloro-2-(3-0x0-3-
(trifluoromethylsulfonamido)propyl)benzyl)pyrrolidin-2-yl)oxazole-4-carboxamide,

N-(4-cyclohexylbutyl)-2-(1-{[6-(3-0x0 {[(trifluoromethylsulfonamido)propyl)-1,3-
benzodioxol-5-yl|methyl} pyrrolidin-2-yl)-1,3-oxazole-4-carboxamide and

15
2-{1-[5-fluoro-2-(3-ox0-3-{[ (trifluoromethyl)sulfonyl]Jamino } propyl)benzyl |pyrrolidin-2-
yl}-N-octyl-1,3-oxazole-4-carboxamide.
12. A compound having the following formula:
20
R2

R1

wherein R; is selected from the group consisting of CO,R7and
25 CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
wherein said alkyl and aryl may be substituted with halo or haloalkyl,
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R3 is selected fromthe group consisting of H and al kyl; provi ded however,
when R1L is CO2R7, R2 is not H 13. The conpound of claim12 wherein R2 is
sel ect ed wpam2dessgr oup consisting of F, O, OCH3 and O@CH2)S®011/048861 The
compound of claim12 wherein R3 is alkyl. 15. The conpound of claim12

vvnere| [ 2) NnCH2R7, wher ei i.S integer of from4 tq 9 and R7
is Hor wé@s@&“ RN Ce%wrpg@@ha Rifes: é?fgfﬁ%C(PFe?zQ dNEe| ect ed
fromthe group consisting of 15methyl, ethyl, i-propyl, trifluoronethyl and
cyclopropyl. 17. The conpound of claim 12 wherein, Rl is NHSO2R7. 18. The
conpourR iofeledted ﬁpmﬁhv\,gmueicnnsimgiaf R eldedkddpfovated thheegerowpet Bnssi st i ng of
20mnet hy 860 tg t ropyl, trifluoronmethyl and cycl opropyl. 19. The
compoun 7 glnr‘ﬁ wherein R2 is selected fromthe group consisting of F,
d , sOCH3 and O(CHZ)O 25 20. The conmpound of claim 17 wherein, R3 is
(CHZ)ICHZR? wherein n is an integer of from4 to 9 and R7 is H or
cycl ohebdyl  Jthe camperndaf dainpt? whergimRmnisneiseted o te smpaonsisting oty Glhe
fol I ow Hgyf Qﬁc{%ké‘ﬂ )%0 WD 2012/ 024559PCT/ US2011/ 048361

3 2 .

14.  The compound of claim 12 wherein Rj is alkyl.

10
15.  The compound of claim 12 wherein, Rz is (CH2),CH2R7, wherein n is an integer of
from 4 to 9 and R is H or cyclohexyl.
17.  The compound of claim 12 wherein, R is selected from the group consisting of
15 methyl, ethyl, i-propyl, trifluoromethyl and cyclopropyl.

17.  The compound of claim 12 wherein, R; is NHSO2R~.

18.  The compound of claim 17 wherein, R is selected from the group consisting of

20  methyl, ethyl, i-propyl, trifluoromethyl and cyclopropyl.

19.  The compound of claim 17 wherein R2 is selected from the group consisting of F, Cl,

OCHj3; and O(CHQ)O

25  20. The compound of claim 17 wherein, R3 is (CH,),CH,R;, wherein n is an integer of

from 4 to 9 and R is H or cyclohexyl

21. A method comprising administering a compound having the following formula:

30
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wherein RL is selected fromthe group consisting of CO2R7 and

CON(R7) SO2R7 wherein R7 is selected fromthe group consisting of H alkyl
and aryl ,wbwhereissssai d al kyl and aryl may be substit ut @dTmiseér1load3e1 or

hal oal kyl R2 is selected fromthe group consisting of H alkyl, hal ogen,
OR7 and OC(R7)20; and R3 82 selected fromthe group consisting of H
and al kyl; provi ded however, wh RL.is 10CO2R7, R2 is not H 22.The nethod
of claim 21 wherein said conpound adm nistered to treat DPi, FP, EPi,
EP3, TP and/or EP4 receptor mnedi at di seases or conditions. 15 23. A net hod
conpri sing adm nistering a conmpound eatRDPi , FP, EPi, EP3, TP and/or
EP4 receptor nedi ated di seases Qr cqgnditions wherein said conpound has the
following formula: 20  wherei I's selected fromthe group consisting of
CO2R7 and CON(R7)S02R7 wherei\n is sel €cted fromthe group consisting of
H, al kyl and aryl, wherein sai a‘iojfg\l aryl may be substituted with halo
or haloal kyl; 5R2 is selected from\th R®Nsi sting of H, alkyl,

hal ogen, OR7 and OC(R7)20; and R3O ed fromthe group consisting of
H and al kyl .

wherein R; is selected from the group consisting of CO,R7and
CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
5  wherein said alkyl and aryl may be substituted with halo or haloalkyl

R, is selected from the group consisting of H, alkyl, halogen, OR; and OC(R~),0; and

Rj; is selected from the group consisting of H and alkyl; provided however, when R; is

10 CO3;R, R, isnot H.

22. The method of claim 21 wherein said compound is administered to treat DP;, FP, EP;,

EP;, TP and/or EP, receptor mediated diseases or conditions.

15 23, A method comprising administering a compound to treat DP,, FP, EP,, EP;, TP
and/or EP4 receptor mediated diseases or conditions wherein said compound has the

following formula:

R2

R1

20
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wherein R; is selected from the group consisting of CO,R7and
CON(R7)SO;R7 wherein Ry is selected from the group consisting of H, alkyl and aryl,
wherein said alkyl and aryl may be substituted with halo or haloalkyl;

R, is selected from the group consisting of H, alkyl, halogen, OR; and OC(R~),0; and

R3 is selected from the group consisting of H and alkyl.
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