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(54) Title: CARBOXYLIC ACID DERIVATIVES AS IP ANTAGONISTS

O
Rx/A\Hz/ (CHz)n?\oJI\N/(CHz)iNl/ (CHE)I'\R4 )

8
\HB

r are as defined in the specification; or individual isomers,

{(37) Abstract: This invention relates
to compounds which are generally
IP receptor antagonists and which are
represented by Formula (I) wherein R',
R?%, and R? are each independently in
each occurrence aryl or heteroaryl, R*
is -COOH or tetrazolyl, A, B, m, n, and

racemic or non-racemic mixtures of isomers, or pharmaceutically

acceptable salts or solvates thereof. The invention further relates to pharmacentical compositions containing such compounds,

processes for their preparation and their use as therapeutic agents.




" AB I d erazo ry, , , mn an Or are as defing@ebférﬁmmo;;
ggqm.fgoggtlon or individual isoners, racem c or non-racemc m xtures @010259,
i soners, or pharmaceutically accept able salts or solvates théreof. The
i nvention further relates to phar maceut{ cal compositions containing such
conpounds, processes for their preparation and their use as therapeutic
agents. 15 SeptGeghe2063004 09- 02- 2002 EP0102597 wherein R, R2, and Rs. are.

i ndependently from each other in each occurrence unsubstituted aryl or Rt °

[A-, . R2---(CH2).-~,,0" --J~-N (CH2) n~~(CHz) r\ Ra H 5 unsubstituted heteroaryl
or aryI or heteroaryl substituted with one or nore substituents sel ected
from the group consisting of (O -C6)-al kyl, hal o, haloalkyl, '

triftuoronethyl, hydroxyl hydroxyal kyI (O CG) aI koxy,

(G -Co6) - al koxytAF Iy P 2 ngarlngwlthz R

'adj acent carbon atons of the 10 aryI ring, cyano mtro am no, nmono- or - .

-((C -CB)-al kyl }ami no, (G -C8)-alkyl -am nocarbonyl, aryl-am nocarbonyl
(O C6) - al kyl - cﬁﬁpm}iﬁuom&a&m%mboﬁe&mﬁu& gileR formula
(G -C6)-al kyl - sul fonyl am no, aryl -sul fonyl -- am no, (G -C6)-alkyl-thio,
(G .-C6)-al kyl -sul fonyl, aryl-sul fonyl, g (G -0C6)-al kyI am nosul fonyl.,, or
aryl - am nosul fonyl ; . 15 R4 is -000H opl&atrazol yl; IS independentl_y in
“each occurrence a sin 19/‘5&1&@1/@2@}\\2 )p-, -(CH2)pO,
- (CH2) pO-, (CHZ)pO( 2) p-, (CHZ) H, -(CH2) p-, -HC -di-
or -G =C; B\ s
R

wherein

R', R?, and R? are independently from each other in each occurrence unsubstituted aryl or
5 unsubstituted heteroaryl or
aryl or heteroaryl substituted with one or more substituents selected from
the group consisting of {C-Cs)-alkyl, halo, haloalkyl, tﬁﬂuoromethyl,
hydroxyl, hydroxyalkyl {C,-C¢)-alkoxy, (C,-Cs)-alkoxycarbonyl,
(Cy-Cs)-alkylene-dioxy forming a ring with 2 adjacent carbon atoms of the
10 aryl ring, cyano, nitro, amino, mono- or di-{(C,-Cs)- -alkyl}amino, _

(C1-Cs)-alkyl-aminocarbonyl, aryl-aminocarbonyl, {C;-Cg)-alkyl-carbonyl-
amino, aryl-carbonylamino, (C,-Cs)-alkyl-sulfonylamino, aryl-sulfonyl- -
amino, (C,-Cq)-alkyl-thio, (C;-Cg)-alkyl-sulfonyl, aryl-sulfonyl,
(Ci-Cg)-alkyl-aminosulfonyl, or aryl-aminosulfonyl;

15 R is -COOH or tetrazolyl;

A - is in&epende_nt_ly in each occurrence a single bond,
'O(CH2)p'a'S(CH2)p': 'NR,(CHZ)p‘: '(CH2)pO“ 2 "O(CHZ)QO":
-(CH2);0(CHy)p-, ~(CH;)eCO(CHy)u-, -CONH-, -(CHy),-, -HC=CH-,
or -C=C-;
20 R is hydrogen or (C;-Cg)-alkyl;

B is independently in each occurrence -(CHa)g-, -CH,O-, —CHgOCHz- or
-CH,NH-;

m,p,andq are each indépendently in each occurrence 1,2 or 3;

nandr are each independently in each occurrence 0, 1, 2 or 3;

DK /31.01.2001




20 is hydrogen or (C!'-C6)-alkyl; B Case 2b653 ' Carboxyl 1 d, de -
£9-08- goni sts This invention relates to conpounds gfifﬁ%& rédoztaébo']ozsg,
fornmuta is independently in each occurrence -(CH2)g , -CH20 -CHZOCHZ or '

- -CH2NH-; m p, and g are each independently in each occurrence 1, 2 or 3;

and r are each independently in each occurgence 0, 1, 2 or 3; DK '
/31.01. 2001 AMENDED SHEET 09-02-2002 15 Sept enber 2004 EPOL 02597 -2 or an

-i ndi vi dual b%mdmaual%ﬁi&caﬁ&e:ﬁ%r%ﬁerm&mmkwr@o%oﬂnégn&ras, or a’
phar maceutlcally acceﬁta e salt or solvate thereof, with the provi so t hat

3- benzy! oxyPpharpiicertically ac&f};ﬂﬁh’éﬁ#&szw&v%ﬂwe&ﬁw no)-propionic acidis
excluded. 5 |t-has surpyisingly -been found that fhe conpounds of forpula | |
are especi amith theprayiso thay 3gbeneylagy-aribinhenyl-4-ybneshoxygrbpngamignpropionic.

Prost agl andifg jsexcRidest anoi ds (PGs) are a group of bioactive conmpounds .
derived from nenbrane phospholipids and are formed from 20-carbon '

essentials fattyyag aﬁpﬁgﬂgﬁlb@emﬂmm&ﬁﬁ thé %poxﬁ{dsfdf‘f&nﬂﬁb‘ph% e?é&ﬂﬂg u@é?@l a
cycl opent ane ring. into several _main classes desi gna

letters D, Eprpstaa%?nqhn%wz&f PGL2)antagopists. Brostaglagding gu peestanoidsiPGs) area
substi tuti Ogr%ug%ﬂanﬁcﬁ\)@oﬂﬂﬁﬁhﬁgﬁeﬁw}eﬁfﬁorﬂ- B niBRh e @&&Eﬁ%ﬁﬂﬁd fr e e

subdi vi ded ubscripts 1 , refl ec eir. fatty acid-

. precursors. Ofﬁﬂpscafb@ essepiiat &W@G&S‘FEOIPWW%ﬁF%fWeW fﬁﬁ@*’@h@%é&@ﬂﬂﬁt 2 |
i ndi cates t ARiodehtans r{ng'ﬂs@%é]% gu% ﬁ%@ﬁ‘hhﬂﬂﬂél&sékfde@ Ei@ﬂ%xﬁ?é 18Qeis POWIERS, H,

prostacycli cts on | ood vessels® to | 15
aggr egati0onobhand they aredisingished by sebstitutions te thegdgnentane Hag. mhséwaﬁlassreér

vascul ar hogRgghRal sabdlk«{dehwsb&%ﬁ éqggt%ﬁtaedfh{ch%ﬂé’%m&ywa pdcidogs, t 0 the
At t hronbogeni ¢ __properties. of ? he |ntact vascul ar wal 2 1s also -

t hought to bBus PGhyhasgidegbledingststuse.and %S%@&F%ﬂd%mﬂtﬁ‘ﬁéﬂs relaied foons to
oppose the agthidbsicagf. vasoconstrictors. The inportance

PG, (also known as prostacyclin) acts on platelets and blood vessels to inhibit

15 aggregatidn and to cause vasodilation, and is thought to be important for vascular
homeostasis. It has been suggested that PGI, may contribute to the antithrombogenic
Properties of the intact vascular wall. PGI; is also thought to be a physiological modulator
of vascular tone that functions to oppose the actions of vasoconstrictors. The importance
of these vascular actions is emphasized by the participation of PGI, in the hypotension

20 associated with septic shock. Although prostaglandins do not appear to have direct effects

7 onvascular permeability, PGI, markedly enhances edema formation and leukocyte
infiltration by promoting blood flow in the inflamed region. Therefore, IP receptof
(. | antagonists may prevent conditions associated with excessive bleeding such as, but not-
| limited to, hemophilia and hemorrhaging, may relieve hypotension related to septic shock,

25 .and may reduce edema formation.

Several in vivo analgesia studies in rodents suggest that PGI; plays a major role in the
induction of hyperalgesia. Likewise, in vitro studies provide substantial evidence to suggest
that “PGL,-preferring” (IP) receptors act as important modulators of sensory neuron .
function (K. Bley et al, Trends in Pharmacological Sciences 1998, 19(4), 141-147.). Since IP

30 receptors in sensory neurons are coupled to activation of both adenylyl cyclase and -
phospﬁolipase C, and hence, cAMP-dependent protein kinase and protein kinase C, these
receptors can exert powerful effects on ion channel activity and thus neurotransmitter |
release. Evidence of a prominent role for IP receptors in inflammatory pain has been
obtained from recent studies in tfahsgenic mice lacking the IP receptor (T Murata et al.,
35 Natire 1997, 388, 678-682).

AMENDED SHEET




'of- these vascul ar actions is enphasi zed by the particip
H02&M2n 20 associated with septic shock. Al t hough q%s egbqné%&?h§4cﬁpﬂéﬂ2591

appear to have direct effects - on vascul ar perneabili ty, PA Z markedly
enhances edena formati on and | eukocyte infiltration by pronoting bl ood
flowin the inflanmed region. Therefore, LB_receptor antagonists may

- prevent .conditions associated with excessive bl eeding such as, but not

linited to, henppfidideh eruéldgeﬂmxam bsid ?rbﬁé@aﬂ%@ﬁﬁb&ﬂt& piated to

septic shock, 25 and nay reduce edena o everal in vivo anal gesia
st udi es i n gesemtedlosaliyde ehlﬁééemg@pcmsayspbysm?gw stirgplésych as sigetch plithet i on -

Of Jyper a! dashilor LhASMiclel jbidiof (RVHLASiio0) ofl noHRSAUIBh Vi dence ! o

suggest that errin P) receptors | mportant nodul ators

of sensory %&ndnrsmrﬂwmwe%m W“étlaﬁ’?’ .ﬂiﬂén%@ -’r%) Fﬂf'élnwﬁébemwrﬁbsta- A
Sci ences 12@%&&%@5&%&&% hﬁmaﬁ Hg%igre]ll R’het?éqaré F&rﬁ%%ﬁsﬂoﬂﬁﬁ&@ﬁf’({s&ﬁ&%ﬂf ns

are coupl5 to activation o cyclase ase

and hence, wapbe thejivkdetweepdstrusor muwhetxee;hdurpdmeé by bladdarsﬂhr;g andhagtiyation -
receptors f n

R T T
i nf | anmat orlywqﬂacmlmhs phibephysitogy trfé:dhddcmhmmdcsn'fhmfode,estagmmﬂsaﬁsgenl c mce

o Sl i AR PR

h I

o hador 5 & eﬁéﬁé@f"%@ﬂ%s. s SRPAD SR L HEREL U 1 B 3’%‘*‘“* el

(Stat rusor- s rmbetrhnrﬁfélc peodmcnpm it xesparfse tgan albsge@as pmxs,sta' in gespiratory eondmons

il ati ong (K, s Apglgr son, Phar macol ogi cal Revi ews 1993, 45(3), 253-308).
PA 2 is the maj or prosta 5 glandin released fromthe human bl adder. There

are sone s UggesAdcﬂgémﬂ rrﬁgﬁ’&{ 1 A ﬁ&g‘i’? P?osta'EPayl BR ahthdit &Ee&i@is‘&@@é@cﬁ\%dr insSor

muscl e stretch proauce | ng an activation
af ferents Hyooadrenede Gilimar eﬁ@# Sharmacolagisal Begnofptherpeesics: Hath ﬁtﬂ*%%‘b &é‘F@m&Yr n

may be lgnvg{uvggwlfbrkhggga@ﬁm&ygﬁl gi g¥oE1! adder di sorders. Therefore,
ant agoni sts of prostagl andin | P receptors are expected to be useful in the

treatment of Suﬂh.ls(hﬁ bhis@Which & AREAQEN&k thOfbokPre8EEM D dRIdhs byl SO
expected to find ity in respiratory allergies wherein PG 2

product i on 4CH“S €8 Eperet:‘?i’t%"n A eé‘l’ﬂﬂ‘h is present, or in respiratory
condi tions C‘{{]\ﬁg thrrlm Adclj trl orll’alc i nf or tg%at(r)gclngtgggdsto? eneral

~ prostagl andi ns ’”i‘ & ptenfltfrature copreds agfet P g
~ formula I are exemplified. US 5,250,517 assigned to F. Hoffmann-La Roche AG refers to

20 certain N-hydroxyalkyl amino acid amide derivatives as inhibitors ofrenin for treating
hypertensmn US 5,610,176 and US 5,981,755 3551gned to Warner-Lambert refer to certain
indole derivatives useful as tachykinin receptor antagonists. Certain 2- (arylphenyl)ammo-
imidazoline derivatives are described as IP antagonists in EP published application EP
9012018 assigned to F. Hoffmann-La Roche AG. PCT published application WO 97/19911 -

25 assigned to Thomae refers to certain amino acid derivatives as neuro-peptide Y anta-
gonists. Japanese patent applications JP 06184086 and JP 06072985 disclose certain
tetrazolylbiphenylmethylurea derivatives as angiotensin II antagonists. German patent
application DE 1934783 assigned to Farbenfabrik Bayer AG and French patent application
FR 1554051 assigned to Ciba Ltd refer to the use of biphenylisopropoxycarbonyl -

30- derivatives as amino protecting reagents in the synthesis of peptides.

The role of IP prostanoid receptors in inflammatory pain is described in Bley et al. ,
Trends in Pharmacological Sciences 1998, 19 (4), 141-147. Smith et al., British Journal of
Pharmacology 1998, 124(3), 513-523 refer to characterization of prostanoid receptor-

_ evoked responses in rat sensory neurons. Altered pain perception and inflammatory

35 response in mice lacking prostacyclin receptors is described in Murata. et al., Nature 1997,




.Goodman & G Il man's, The Pharnacol ogi cal Basis of Ther apeybhegibelbiid.
edition, McGaw 15 Hill, New York, 1996, Chapter 26, pages 601-616. .

Thus. antagoni sts which can selectively treat the above nentioned

. conditions by acting on the IP receptor, are desirable. In the foll ow ng
patent l|iterature .conpounds related to cpnpounds of general formula | are.
exenplified. US 5,250,517 assigned to F. Hoffrmann-La Roche AGrefers to-20.
certain Ngm(@eoxy8y&kiys2. aHephaAfGIRHF whaly DI L Eni 0
I i L e e Sl
Wr ner - La‘?fﬁ%%lﬁ tipsueeis revewed indindersones nlo RbiormacalogicelsRartent 1991 45(Bc P58 ni n

recept or gyt |.St ' ~( |k -AM 054 Medazol i ne.deri vati ves
e descry pedonm s ok UG ek 19K (g R BrosRiiono T
assi gned digtributippridaimctiee FHerbsand reeftopsdnd theizdublypes. cat i on WO 97/ 19911 -
25 assigned to Thonme refers to certain amino acid derivatives as ' o
“neur o- pept i de Al gnblicatigosipstests, dmppatestapplitativns ajvgl haain, ehethtPs)sd 84086 and
JP 060729 K .4 aj zol yl bi.phenyl net hyl urea derivatives as -
~angi otens‘?ﬁ“’l%g%@%é%i‘@rp 8@&%&6 rﬁgetréhctm'?gf)ﬁ%{t?rg@ti on DE 1934783 assi gned
- to Farbenf abr ik iBaypéct 6Ghapdsdf BiGlioRpbeiats @ﬁpb&ﬁ@&é@ﬁmﬁ%%?%ﬁm assi gned
to Gba Ltd refer to the use of biphenylisgpropoxycarbonyl erivatives
. as‘am no %cting reagents in the nt hésis of peptides. The role of IP
prostanoid receptors in inflammatory Jpain is described in Bley et al. ‘
Trends in Pharnacol ogj cAk Sei(@rges 1998, 1HGH)W141<(CH)~ Syith et al .,
British Journal of hﬁrm’;ﬂml ‘ogylﬁ\%@%, H%ﬁ( 3), 5 3-5237\r\é’rmer to S
characterization of prostanoid receptor-" evoked gesponses in rat sensory
neurons. Altered pain perception and inflanmatory™&5 response in mce
| acki ng prostacyclin receptors is described in Mirata, et al., Nature 1997,
AVENDED I%Férm15 Sept enber 2004 - 4 388 (6643),678-682. The
pharmaco'1 0" gy-of | ower urinary tract snmooth nuscles and penile. erectile
tissuts iR, REandiddre indepetelentiypfrem aich otiRh i emholcagirane unswhseitited 898 or
45(3), 253- 308. . |, Pharmacol ogi cal Review 1994, 46(2), 205-229
refer to.properti (Sg{ngg%{héﬁ%ﬁlgﬁﬁefooaﬁﬁgﬁd.structure of prostanoid receptors
and their subtypes arylorhetatdarpsbbstitater ovith onpatirande, substitugats efléctabfbincat i ons
L o oot i et B arUiORifng of (12 AHofl, RS BB end PSRERT, 2 o PY

reference in its enti ,
: hydroxyl, hydroxyalkyl, (C,-Cg)-alkoxy, (C,-Cs)-alkoxycarbonyl,

15, (C,-Cg)-alkylene-dioxy forming a ring with 2 adjacent carbon atoms of the
aryl ring, cyano, nitro, amino, mono- or di-{(C,-Cs)-alkyl}amino,
(Cy-Cg)-alkyl-aminocarbonyl, aryl-aminocarbonyl, (C,-Cg)-alkyl-carbonyl-
amino, aryl-carbonylamino, (C;-Cg)-alkyl-sulfonylamino, aryl-sulfonylamino,
(C1-Cg)-alkyl-thio, (C;-Cg)-alkyl-sulfonyl, aryl-sulfonyl,

20 _ (C-Ce)-alkyl-aminosulfonyl, or aryl-aminosulfonyl;
R is -COOH or tetrazolyh
A is independently in each occurrence a single bond,

-O(CHa)p-S(CHz)pr, -NR'(CHa),-, -(CE),0- , -O(CH;),0-, -
'(_(:HZ)pO(CHZ_)p”s ‘(CHZ)nCO(CHi)n‘: 'CO_NH": “(CHZ)p': ;'HC":CH‘ )

25 or -C‘—:C—;
R * s hydrogen or lower alky}; A
B is independently in each occurrence -(CH,)¢-, -CH,0- , -CH,OCH,- or
-CH,NH-~; | o

m, p, and q . are each independently in each occurrence 1,2 or 3; .
30 nandr are each independently in each occurrence 0, 1, 2 or 3;.
or an individual isomer, a racemic or non-racemic mixture of isomers, or a pharmacentically

acceptable salt or solvate thereof:



A first aspect of the present invention provides corrpowgépttéﬁmgw@gmg t he
general formula Rn O .t/A i(CH).\ J~. /(CH2)n | wherein R2, and
Rs are independently fromeach other in each occurrence unsubstltut ed aryl
or unsubstituted heteroaryl or aryl or heteroaryl substituted with one or
nore substituents selected from the grbup consisting of (O -C6)-alkyl,
hal o, hal oal kyl, trifluoronmethyl, hydroxyl, hydroxyal kyl, (Cl-C6)-al koxy,
(d -Co) -al koxycarbonyl, 15. (C 1 -0C6)-al kylene-dioxy formng a ring with 2
adj acentwittethb proviad tias3- bxfnz;tlhfy -2(bifRenglidyyimethBrcaby@Mnind) fréRoni@fBid10, nDONO- or
-{(Cl-, ;%(cl% kyl) amno, (C -C6)-alkyl-am nocarbonyl, aryl-am nocarbonyl,
(Cl 06) Hoe car bonyl - am no, aryl-carbonyl am no,
(C1-Co) - aI kyI sul fonyl am no, aryl -sul fonylam no, (C3-C6)-alkyl-thio,
(C, -086)-al kyl sul fonyl, or
aryl -am nosul‘? ?ﬁéﬁﬁgﬂd OQMngI?%ﬁ%ggﬁd% a%%cel@s fléye%gp%g%%?l y in each
occurrer?é@P‘amélaﬁgtfeleb@mﬂiﬁﬁrst@P@Iﬂzﬂlp‘h,pns@@lﬂ@f)lm&es-NR (CH)p , -(CH2)pO ,
-QCH2) pO-, . - (CH2) pA(CH2) p-, -(CH2), CQ(CH2)n-, -CONH, -(CH2)p-, -HC=CH
225 i's hydrog Rend ntIy in each occurrence
-(CH2)qg-, - lclea{i}trmé(:l—iz %L[%i#a\?%_{%%edegﬂ?m p? and q .. are each
i ndependently in each occurrence 1, ’g‘eHé n and- r are each _ _
i ndependently in each occurrence IQ‘ 1\|=E *op{ an_individual i-soner, ‘a
racemic or non-racemc mixture of isomers, or a pharnaceuti cally :
acceptabl e salt or solvate thereof; 15 SHptenber 2004

with a compound of general formula

: CH ~(CH,); OR®.
OQN/( | 2).Y( z)\lr
B\H3 o

I

to _provide a compound of the general formula

. ’ O . ’ . : i ; ' L h l'.
ﬁ' /A\Ra/(CHa)m\\O /“\-N /(CHZ),Y(CH,!)L_\H“_ :

| —
I - )
wherein R’ is Cy¢-alkyl, and R', R, R, R%, A, B, m, n, and r are as.defined in -
the ﬂrst a3pect' or | ‘

" b) reacting.a compound havmg a general formula

/A\ 2/(CH2),R\ /[L

Iv



-5 with the. proviso that 204
3-benzyl oxy- 2- ( bi phenyl - 4-yl nmet hoxycar bonyl am no) - pr opi Osn?,%ptgrglbgr ¢

excluded. A second aspect of the present invention provides a process for
preparing a conpound as defined in the first aspect which process
conprises a) reacting a conpound having asgeneral formula RR2~(CH2) m-CH 1l
wi th a conpound of general formula OCN,,,,(CH2)i~~PH2)IoRs to provide a

conmpound of th@mﬂg@mﬁ u;{d)(ﬁﬂgéhé\-aﬂonﬁul*aA~R2l (CH2} O'k ACH2) (CH2)r- 4 HR
| wherein R5 is Cl-4-alkyl; and R 9 R2, R%W A B m, n andr

areas-defined in'" the first aspect/’égg g.a rrpound havi ng a
general formula 2 ( 2)m RR O- HM g tenbEﬁﬁ -5a with a conmpound
of general formula V to provi de a conpound of th eneral fornmula O
AR/(CH)YMCN-'" (CH2)(CW1 R4 if
v

to provide a compound of the general formula

Q.
F{1/ A\Re/ (CH) O/U\t!}/ (CHQY {CHz)r\H4

B
\Ra
1

2

10 wherem R’isCq a]kyl and RYL R R, RY A, B, m, n, and r are as defined i in

the ﬁrst aspect; or

‘c) reacting a compound havmg a general formula

1/A\ 2/(CH2)M /IL U

Vi

witha compound of general formula

H N/(CHZ),Y(CHZ),\I_rORS
2
A B\.Ha o
v

. to provide a compound of the general formula

H

0 ‘ | .
RPN RN J\N /(CHE)‘Y(CH?}'\R“

B
\Ra

I

wherein R?is C; .4 alkyl, and RLRL R RYA,B,m,n,and ¢ are as
defined in the first aspect .




| 10 wherein R5 is-g4 alkyl., and R, R2, R3, R4, A) B, m n, and r are as
defined in the first aspect; or c) reacting a conpoundifh8Septembar p@nkr al
formula NO2 VI with a conpound of general formula V to provide a conpound
of the general formula R -/ A~R2- (CH2) m66- N- (CHp) ~(CH2) i""R4 H |l wherein RS
is Cl.4 alkyl, and R1l, R2, R3, R4, AL, B, m n, and r are as defined in the
first aspect . 15 Septenber 2004 - 5b Athird aspect of the present

i nvention provid har ceutl OMos, | |on

t her apeutical |y ‘gﬁt@c I?E\‘/:te0 amount o?velétﬁe pé?w Bhac%’ Wg{ﬁt’g‘éong’gmﬂ%lh ned above
i n adm xt ur@mprising o therapeutinallyefipttove maoen bf mlolrmoaaommpbtaidkacteﬁnefd aboee. A
fourth aspegt, of the reesoe%toé venatclﬂ%c‘,le ra%gl ga%l% th.%rsuse of one or nore
conpounds addé abov e for & manuf aerure 9f “Redi caments for the
treatment or preventl on of a disease state which is alleviated by
treatment with a p oni. st S er. 2004 Preferred are
conmpounds  of for‘?rﬁ"(}ughlagvxﬁ otfaler?r%%lnqgl entwwqes 81Euf)‘:':r et Ped e kP Ent, Ra
is -COOH, RisdafmtdRRovarfer therservdichireitfogkdaamentbt ihe ob@bentar px}chentimnofea

pref erabl y, QWE n ed-phen enyl substituted
with 5 onedléc?rgser%arteé Su istalﬁlfwaté g éea? wgﬁ Ege%eﬁ%ran?%ﬁﬁ)g tonsi sting of

| ower al kyl, hal o, hydroxyl, alkoxy, or cyano and R2 is unsubstituted
phenyl ene. or phenyl ene substituted with one or nore substituents sel ected
fromthe group consisting of |ower alkyl, halo, hydroxyl, alkoxy, or
cyano; and- even nore preferably R4 is -COOH, R is unsubstituted phenyl or
phenyl substituted with one or nore substituents selected fromthe group
consisting of |ower 1o al kyl, halo, hydroxyl, alkoxy, or cyan and R2

i s"unsubstituted phenyl ene or phenyl ene



" substituted with one or nore substituents selected fro
consisting of |lower alkyl, halo, hydroxyl; alkoxy, or mc%%%&%gﬁ?%‘ti s a
singte bond or -(CH2)p-. The followi ng are exanpl es of such conpounds:

. 2-(bi phenyl - 4-yl met ho) cycar bonyl am no) - 3- phenyl - propi oni ¢ acid; 1s

2- (bi phenyl - 4-yl met.hoxycar bonyl ammo) - 3- (3zLndol yl ) - propi oni ¢ acid; or

3- (3-benzenesul f onyl am no- phenyl ) - 2- (-bi phenyl - 4

yl met hoxycar bonyl am no) - propionic acid. In another preferred.enbodi nent,

. R4 is -COOH, R is unsubstituted phenyl or phenyl substituted with one or
nore substituents selected fromthe group consisting of 20 | ower alkyl,

hal o, hydr oxy|Prefek@d¥re &mpods offedmik I wher&ia W $-idodEd phenyl ene or _
phenyl ene substituted with one or nore substituents selected fromthe group

_cons ib s:-@, tngt OL Inlhmilfer@aIenib,odmé;ﬂ,kmfl@?m%ﬁ,éa‘ ah&iﬁ%yue isubied oRg%Bstﬁ_u%ted- t
unsubsti t ut e en r. 'Rheny stituted w ong or. npre substituents
sel ected f '069@%&&?@1/"&? ‘ﬁ?ﬁqgiﬁ&dFWP‘?“‘&‘FR@RD?HY?BF phepyhebsituted withi ngl e
bond, n%i SonkorméRdubstiti&itPselcafvd fﬁ)dl%e_‘{rb@p cordBting bloWRPHIRAT hﬂﬁﬁ;ﬁréﬁ‘ﬂ
enbodi ment, R4 is--COOH IS unsubitl ut'ed phenyl hen%/I substi'tut ed

! . - yl or . phenyl
“with one ik & SaBSERd Beiseuofiiniedphary eneheiylsag sebstisutsd with ot orl ower
al kyl,  halforeliyuBstaumits saéd®omThe 08P LoAiinEdf Iower ARYD RAIL! H}&%@,}[@E&ﬁene
e

or phenyl ene substituted-with one por nore substituents sel ect rom't he
group condir&¥angsapd evangrgre parleiably Rais oCORFHRossumsubytivted phenyl oy ghenyland A
i's -(CH2) ,sGbstitute@wetiPdnd or mée suB&Qithédid deiieXHiidthe %r&éﬁlcémisﬁng befRfered
‘enbodi nent 1{4?3 gx}{#gl and R3 are_,unsubstituted phenyl “or phenyl
subst i 1t aliohbele. Brerogt ke’ supsrpan Rt & wsrlestitwad pheleneiqs pherylgne ~
consi st i NGuBitith@¥RFHtPb e/ dr m&Rlsabstitd SOV ted HIHR e graayko:ﬁ&shhg BYcRFE: no or
uted phenyl ene, or  phenylene substituted with one

~cyano and ' nsubst
o?/ mor e s&l@iib{af?eﬁi’ %féi &We%@?ﬂ?%ﬂ%@%&éﬁ@f@ﬁ%ﬁﬂ/%@? -6

| ected f .t h ) ( i St | | kyl , hal o, hyd |, alk ,
or oyano, A i dhe BB e arplend) sish CORBOUBED) PO Gy p- T m 16 1, and 1
R - 2. (T ey ot By B L ot opi bl C- aci d; 5
(R) - 2- i54- %ﬁ@ﬁ&%‘%é’ = 5@9%%&?%%%8&7%5%?@%}595&%%?aﬁﬁ’o‘ﬁlo oni ¢ aci d 2-
[ 4- ( 2- f | uGF@-bahensuifomidyinp-gienzh B ibiplenpbsylmethagicadopiamiho)ep@piciid ¢

aci d;. acid.

In another preferred embodiment, R* is -COOH, R' is unsubstituted phenyl or
phenyl substituted with one or more substituents selected from the group consisting of
"'20 " lower alkyl, halo, hydroxyl, alkoxy, or cyano and R? is unsubstituted phenylene or
phenylene substituted with one or more substituents selected from the group consisting of
lower alkyl, halo, hydroxy}, alkoxy, or cyano, R? is unsubstituted phenyl or phenyl
substituted with one or more substituents selected from lower alkyl, halo, hydroxyl, alkoxy,
- Or cyano, Aisasinglebond, mis },nandrare0,and B is -CH,-. B

25 - In another preferred embodiment, R*is -COOH, R'is uns_ubstitute'd phenyl or
phenyl substituted with one or more substituents selected from the group censisting of
' lower alkyl, halo, hydroxyl, alkoxy, or cyano and R? is unsubstituted phenylene or
.phenylene substituted with one or more substituents selected from the grdup consisting of
. 1ower alkyl, halo, hyd_roxyl, alkoxy, or cyano, and A is -(CH,),0-, -O(CH,) g OF -
30 (CH)pO(CHz)p-; in a more preferred embo_dimént, R*is -COOH, R an& R? are
 unsubstituted phenyl or phenyl substituted with one or more substituents selected from
the group consisting of lower alkyl, halo, hydroxyl, alicoxy, aryl-sulfonylamino or cyano
*and R?is unsubstituted phenylene or phenylene substituted with one or more substituents




2- (3-fluoro-4-phenoxynet hyl - benzyl oxycar bonyl am no) - 3- phenyl - pr opi oni c

aci d; 15 September 2004
2-[4-(3-fluoro-phenoxynet hyl) - benzyl oxycar bonyl am no] - 3- phenyl - pr opi oni c
acid; 3wo 368593 PCT/EP01/02597

- benzenesul f onyl am no- phenyl ) - 2- (4- phenoxynet hyl - benzyl oxycar bonyl am no ) -
I 0 propionic acid; or 2-(4-benzyl oxybenzyl"carbonyl am no) - 3- phenyl - propi oni c

acid. In an erred enb i s unsubstituted or
o SRSl B L SR TE e b R Oty ERRERRLA 1 °0,
pr ef er abl y(CHRAH,0s, -CLORY) ,-Ror { €H, PO TbE )+t tiel) nand s uksl, ahd Bdg-Ci¢f-er oar yl ,

and R - is unsubstitut ed phenyl ene or phenyl ene 15 substituted with one or

nor e subs'éll tue'm‘hsftﬁletvﬁigtafdefalmdaf\wchairkpdundhal o, hydroxyl, alkoxy, or
; f bstituted
Clhat tut B0 RREERBRPY PR S RSP SRS B ey ene.
ﬁ ugst i tlat etR)wlz{(h-pﬂnﬂ@etbylonpbmzymp&tbdny@mhmo)s&-lphem}éq:rémomcIaorder al kyl, hal o,
r ox no i S a si
(k-2 L BT PP el B e e Rmigs S BB R A oni o
acid is anZQ3dmmtre-:iq{)hesuqhnahﬁdﬁmﬂnﬂ}zcaﬂhonalnmﬁzt:ﬁ?-pheexﬁrbproqgozmmmdtl ment, R4
- titute tit et,ey oar i.s_ .
unsubst: t it 44 GrbRSPaRen o shraRl PR e Y i G- BRmbhpr o peis
. substit uenB-e{3S:mhmteﬂdfofnyhm1h@4phemd) kxh—phhablqmeﬂwﬂ-bewloxyedrkmmmb)-cyano,

and A i -Q(CH2)p ; nore preferably, R4 is -COOH, R is
unsubstlﬁt uﬁ %)Iﬁllcgﬂg’s‘frl tuted indolyl, R2 25 is unsubstituted phenyl ene or

phenyl ene BQbQimrzylb)e,tHemytdarhuwla@m@B@hen;ﬂqirbpmmn'rasdseI ected from | ower

al kyl, hal o, hydroxyl, al koxy, or cyano, and Ais -(CH2)pO or QCH2)p-, m
is 1. n and r Imaeother mefdred embodinient, Ritie-G@OHoRI usgnaxbenmtqulsabstuht&duch
conpounds:

2-[4- (1 1 i RefsToarkangR, e PRSP BEs s8R alet ARYaan REaCignR RS TCOOELR s ¢

aci d; 30 unsubstituted or substituted heteroaryl, and R is unsubstituted phenylene or phenylene

214 (4 | ool e Y LR Y ks i RiHG 20RARY kBBl RS byl 4256,
i ndol - 5- yI oetyumoy3ndevan ydark poderbblpyR am@@PI‘BRbhemylllbspnmzﬂ arsiubstitated: or

2 L e IR PP RO ALl AR 2 O ©
unsubst i t unﬂﬁkmmentssnbstedﬁmmmhkybhﬂw hydnaxyk alkoef, er a;tahy», 2MAB a-sﬁ@}-l R
each ocour PEREY w1 Cor hlikbiop VBeRT AR ey ER s i £ 885505 o "
01/ 6859 PETémBhil/a0id39an exdmple of such a compound.

In another preferred embodiment, R*is -COOH, R! is unsubstituted or substituted
heteroaryl, R? is unsubstituted phenylene or phenylene substituted with one or more
substituents selected from lower alkyl, halo, hydroxyl, alkoxy, or cyano, and A is -(CH,),0-
or -O(CH,),-; more preferably, R* is -COOH, R' is unsubstituted or substituted indolyl, R

25  is unsubstituted phenylene or phenylene substituted with one or more substituents selected
from lower alkyl, halo, hydroxyl, alkoxy, or cyano, and A is -{CH;);O- or O{CH,)p-, m is 1,
n andrare0,and B is -CH,-,

The following are examples of such compounds:
2-[4-(1H-indol-4-yloxymethyl)-benzyloxycarbonylamino}-3-phenyl-propionic acid;
30 2-{4-(1H-indol-4-ylmethoxy)-benzyloxycarbonylamino]-3-phenyl-propionic acid;
2-{4-(1H-indol-5-ylmethoxy)-benzyloxycarbonylamino]-3-phenyl-propionic acid; or
2-[4-(1H-indol-4-yloxymethyl)-benzyloxycarbonylamino] -3-phenyl-propionic acid.
In another preferred embodiment, R* is -COOH, R' and R* are unsubstituted or

substituted heteroaryl; more preferably R* is -COOH, R' is unsubstituted or substituted
35 heteroary], and R? is independently in each occurrence indolyl, indazolyl, benzoxazolyl,



benzof uranyl, benzot hi ophenyl, benzi m dazolyl, isoquinolinyl, or
quinolinyl, all unsubstituted or substituted; and even WdSeplendeetddy, R4
is -COOH, R is unsubstituted or substituted heteroaryl, R2 is

i ndependﬁgtq%s%@ each occurrence indolyl, indazolyl, bepegrErelddsr
benzof uranyl, benzot hi ophenyl, benzi m dazol yl, isoquinolinyl, or

quinolinyl, 5 all unsubstituted or substi-tuted, and Ais a single bond- The
foll owi ng are exanpl es of such conpounds:

(R -2-( _S;jbbhmﬁdman}_rleqglzet&tim;dlcﬁxlr benzimidazadyl Hsogréralisgh g1 @Fifglgwlsalbg; nyl - pr opilo
nic acl q, ey 4y - - - P m no
byl B o o it
(5-pyri di ror Substitutedhhesénongyh R 2s ipdeptnidesticiareactoesgnagsandalylpindszdih ¢ aci d;

-(R)-2- [5y (L TRV AN, 1 i hji%r quinolinyl,
- 3. phenyl ])F%?%oaria%og tbe%g%’ | &n?%?éﬁéoﬁé%?@%yﬂb%ﬁ%ﬁ% ROMYhBFhCSr quinoliny
[ 2- (1H5 nablundubstijuttborzukstitotedsand At hdsglebensbny| ani no] - 3- phenyl - pr opi oni c
acid. In another preferred enbodinment, R4 is -COOH, R is unsubstituted or
substituted Miedolbaviyg areRRample; pthugk perepeyndsi n each occurrence indol yl,

i ndazol yl ,,pbgnzo a1 ur s g@ggrg naRhenglphd®natdpistazol yl ,
I soqui nol i(ﬁ“ ??(Zsoerfl 31%%& )ldr%%ﬁ{gfgf %‘8}{-{%2” sti H‘]‘t ed o?L s%bésﬁ'?i ?u({ﬁéd, and Ais
-(CH2), O agd; - Q(CH2) p I n another preferred enbodinent, R4 is -COOH, R is

unsubst i t yped ol (3RS0l bty 23R rBRsHASId] t3-bhesyl Prosiwiet i t ut ed
heteroaryﬂ?{?(r%o&;(lgfe tglrgg'ﬁ)y ZQF%LI}%%%? Rﬂig dﬂfi\subs]tikutlgaqjgh%nyl or
phenyl 1&sulssidit uted with one or nore substituents selected from | ower

al kyl, haggy)g,h?’a%ﬁ.?&%lpheF}M&?Z((t%:ﬁpglrﬁi{‘ﬁ-@.ﬁ—!b‘éﬂi&&ﬁhdi—ﬁmétﬂo%ﬂrﬂ_@nﬂaﬁﬁd&g- with 2

adj acent at’bon at'ons aryl “ring, aryl-sulfonylam no or cyano, and
R - is indeppwdéwcidy in each occurrence indolyl, indazolyl, benzoxazolyl,

benzof ur a ll't,ﬂ) 2 &Q Qﬁ%ﬁr[)ag?_gW_gglzoﬁﬂ-gﬁlélmng%%&{-ﬁoniyﬁ%] 0hBXY1. prepionic

qui nol i ny u I't‘'uted or substituted; and nore preferably R4 is
-COOH, R dcgl;onsubstituted phenyl or phenyl substituted with one or nore

SUbSLE s =Pk SO BB kb BlRar R AR5 Shiprobioner

al kyl ene- di ¢ ormn ring 2 adjacent “carbon atons of the aryl
ring, arylacul fonyl amino or cyano, and R2 is independently in each
occurrence indolyl, indazolyl, benzoxagol f\EIp benzof ur an

: yl, ,
benzot hi ophenyln anbthee preferecdoimghodimenty Bi 150PPRFE, R dy urgibsiiitedyar subgtifuted
unsubstit ulrleec&ogf:yl, R?is independently in each occurrence indolyl, indazolyl, benzoxazolyl;

benzofuranyl, benzothiophenyl, benzimidazolyl, isoquinelinyl, or quinolinyl, all

20 unsubstituted or substituted, and A is -(CH;),0- or -O(CHz)p~.

In another preferred embodiment, R* is -COOH, R' is unsubstituted or substituted
aryl, and R’ is unsubstittited or substituted heteroaryl; more preferably R*is -COOH, R'is
unsubstituted phenyl or phenyl substituted with one or more substituents selected from
lower alkyl, halo, hydroxyl, alkoxy, lower alkylene-dioxy forming 2 ring with 2 adjacent

25 carbon atoms of the aryl ring, aryl-sulfonylamino or cyano, and R® is independently in each
occurrence indolyl, indazolyl, benzoxazolyl, benzofuranyl, benzothiophenyl,
benzimidazolyl; isoquinolinyl, or quinolinyl, all unsubstituted or substituted; and more
preferably R* is -COOH, R' is unsubstituted phenyl or phenyl substituted with one or
more substituents selected from lower alkyl, halo, hydroxyl, alkoxy, lower alkylene-dioxy

30 forming a ring with 2 adjacent carbon atoms of the aryl ring, aryl-sulfonylamino or cyano,
and R? is independently in each occurrence indolyl, indazolyl, benzoxazolyl, benzofuranyl,
benzothiophenyl, benzimidazolyl, isoquinoliny}, or quinolinyl, all unsubstituted or
substituted, and A is a single bond or ~(CHa)p-. '

The following are examples of such compounds:
35 (S)-2-phenyl-2-(5-phenyl-1 H-indol-2-ylmethoxycarbonylamino)-propionic acid;



substituted, and Ais a single bond or -(CH2)p-. The foll ow ng are exanpl es
of such conpounds: 35 15 September 2004
(S)-2-phenyl - 2- (5- phenyl - I Hi ndol - 2- yl net hoxycar bonyl am no) - pr opi oni ¢ aci d;
15 Sept ewlpen1/68834 WO 01/ 68591 PCT/ EPO1/ 02597 -8 PCT/EPO1/02597.
(R) - 3- phenyl - 2- (5- phenyl - benzoxazol - 2- ylé net hoxycar bonyl ani no) propi oni c
aci d;

R) - 3- phen henyl - benzoxazol | met hoxycar bonyl am no ropi oni c
gm) d: P ¥{) 3- pheny? 2—(5¥phenyl—benzoxazol- 2-ylmethoxycar onylamm{)) pI‘OPlOl)‘llCF;.Cldp

(R - 3- PheR):2pkdyBenybieryl bebuubs PRAARGEABo AT RSy EAIRM ! am no) -

E) rR;) P !2 f) F !2 - ((i{-c)f?’l H’b?‘lyl‘&h@rﬁheyﬂ&?@d)é’ﬁ@rbfwfﬁ%ﬁI'Bdmﬂw(b@nbﬂﬂwhmm})) 3- phenyl - pr
opronic a]frb jonic acid;

, 17) - 2- ? ano- phenyl ) - benzoxazol - 5- yl net hoxycar bonyl am no] - 3- (4-fl uoro
- phenyl ( b’-pt/ {f-Bugrg-phenyl)-benzoxazol- 5-ylmethoxycarbonylam1no¥ 3-phenyl-propionic

(R - 3- pherm(;ld~2 (2- phenyl gui nol i n- 6-yl met hoxycar bonyl am no) - pr opi oni ¢ aci d;
or 10

(R) - 2- [ 2- ()3t F-arng-phwerlyPrazseabralortoxyaranybayioal- bty ureipheiyB- phen
yl - propi %bﬁ:o%ﬁéhd' n anot her preferred enbodinent, R4 is -000H, R is
unsubstltut enyl phenyl substituted with one or nore substituents
sel ect ed f( ™ -P 2a(|2r<gh|eny taiigelir§atrasthexycathpryryind) puepicaiidacidioe- di oxy

f or m ngo a (R)I[(3, 5 Renre- gﬁ&mngB&{zBmoﬁs Hﬁetﬂ&gg%oﬂglxﬁuﬁé]“ é;%l-

aryl -sul fonyl am no_or cyano, 'S unsub titut ti tu
benzof ur arRFPPRRY 3id-s a~ single bond or -(CH2)p . The fol lowi ng are
exanples of such conpounds:

(R) - 2- (5- phenyl Ingaosher prefsied eprbastimenty R ok heRPHAR Avynsgbstitated phenplmironi ¢
acid; ( R)pl'%nle?suﬁftﬁm@dwﬁm@fdf TRdYe 3nbshifRhBAULERE BRAYILREE AR)Y; Halb rlﬁfa\%xyl

i d
(R "2 (5 Ry oprer sbviencations Grminsrosive withngisestibon aparangfihpmopriosi ¢
acid; 1§ R)ar@-sdfénﬁanﬁw&r@mw@aﬂ.\zdb‘)nsﬁsﬁ&ﬁtw bAfbci i FPEAISHE AP LAY A 313 O]

- 3- phenyl on aci d; 3-(3-benzen

esul f onyl aﬁﬁ‘?ﬁi@’ ﬂS/‘I 219'(5 phenyl - benzof ur an- 2- yl met hoxycar bonyl -

?g) n(2)) [ Er ?Ell gm.kt?rﬁﬁﬁﬂ@ﬂé%exﬁ‘ﬁﬁképﬁ?%h-CQm?PH%f{Shoxycar bonyl ani no] - 3- phenyl - pr

opi oni ¢ gR)P-(5-phenyl-benzofuran-2-ylmethoxycarbonylamino)-3-phenyl- -propionic acid;
(R)-2-(2-phenyl-benzofuran-5-ylmethoxycarbonylamino)-3-phenyl propionic acid;

20 {R)-2-(5-phenyl-benzofuran-3-ylmethoxycarbonylamino)-3-phenyl-propionic acid;
(R)-Z-[5-(4—ﬂuoro-phenyl)-benzofuran-z-ylrnethoxycarbonylamino]-3-phenyl-propionic
acid;

3-(3- benzenesulfonylammo -phenyl)-2-(5-phenyl-benzofuran-2-ylmethoxycarbonyl-
amino)-propionic acid;

25 (R)-2-[5-(4-chloro-phenyl)-benzofuran-2-ylmethoxycarbonylamino]-3-phenyl-propionic
acid; A
(R)-2-[5-(3-fluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino]-3-phenyl-propionic
acid;

(R)-2-[5-(4-methoxy-phenyl)-benzofuran-2-ylmethoxycarbonylamino)]-3-phenyl-

30 propionic acid;
(R)-3-(4-ﬂu0ro-phenyl)—2-[5-(4-ﬂuoro—phenyl)—benzoﬁlran-2-ylmeth0xycarbony1-
amino)-propionic acid;
(R)-3-(4-ﬂuoro-phenyl)-z—(5—phenyl-benzofuran-2-y1methoxycarbonylamino)-propiouic
acid;

35 (R)-2-[5-(4-methyl-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-3-phenyl-propionic
acid;



(R -2- [ 5-(3-fluoro-phenyl)-b enzofuran-2-yl net hoxycarbonyl am no] -3

- phenyl - propionic acid; 15 September 2004
(R) - 2-[5-(4-nmet hoxy- phenyl ) - benzof ur an- 2- yl met hoxycar bonyi am no] - 3- phenyl -
30 propi ViW/EEVId; (R)-3-(4-fluoro-phenyl)-2- [ PCT/EP01/02597

5- (4-fl uoro-phenyl)-benzof uran- 2-yl net hoxycar bonyl - am no] - propi oni ¢ aci d;
(R)-3-(4-fl uoro-phenyl)-2-(5-phenyl - benZot ur an- 2- yl met hoxycar bonyl am no) - pr
opi oni ¢ ﬁbq 5 I?)-Z- 5 i . conic acid:

5~ (4- et RBY p(ﬁﬁwy Bsarofurnr e herenoRyRaingdm PR gropionic acid;

- 3- pheny| (Rj-api5eeneo| 133 ddkol 16yl ez efiipai-2 ANDdthoXablo G EaRihoRGIpHeRE / 02597 -9
(R) - 2-(2-benzyl - be zof ur an- 5-yl net hoxycar bonyl am no) - 3- phenyl - pr opi oni c
acid; (RPTE! %‘CB‘ zo[ 1, 3]

di oxol - 5- )(R—)-119[67_((31‘-q&ﬁm-pﬂeryyﬂ)ﬁbdnhﬁﬁlfﬁlﬁ-&lf}@myﬂﬁmdﬁd)m@ﬂahm@YJ}pl’mhﬂppmpl@uaCI d;
(R-2-[5- (SFigyano phenyl ) - benzof ur an- 2- yl net hoxycar bonyl am no)
- 3- phen I- pionic 5 acid;

(R) - 2-[ 5- (RyyBRE~ @hﬁ@ﬁh}ny@ﬂh@ﬂﬁﬂfr;&ﬂ%%ﬂeﬂnﬁ?ﬂx}y@ﬁﬂmwﬂ]@Fﬂitlnﬂl}oro-phenyl)-
-3-(4-fluoro- lghenyl - propionic acid; (R-2- [ 5- (3,5-difluo ro-phenyl)
- benzof ur #TPREE et hoxycar bonyl ani no] - 3- phenyl - propionic acid; 10
(R) - 2- [ 5- ((&)42-[5e(3c5-piflanyd- ph@h%uoﬁm@zwﬂmmhbmdmmmmwwl-

- 3- phenyl rg'rgim onlc{ilo aci d;

(R) - 2- [ 5- (FOBOBIANSr 0- phenyl ) - benzof ur an- 2- yI met hoxycar bony! ami no]

- 3- pheny| -(R)+2o{8- (2 fivoracptanyl§-Benzdfiirdnid-aicthgxyearipbyyl 2mino]-3-phenyl-propionic
[5-(2-fl uoarfg)d phenyl)-b enzofuran-2- 15 yl net hoxycar bonyl am no] - pr opi oni ¢
acid; (R)-2-

[ 5- (2 chl ofR)-2fte (23 )irfhnefd-phwyatbahzyﬁm-nqokmetabbmy}icmﬂm&m]aa{pheﬁﬂuor 0-
phenyl ) - propi oni c }%ﬁ (R -2-(5-benzo[ 1,3

] di oxol - pr ran 2-yl met hoxycar bonyl am no) - 3- (4-fl uor o-

phenyl ) - pr((R)I-ED(u fluaolghenyl)-2-{5-(2-fluoro-phenyl)-benzofuran-2-

15 ylmethoxycarbonylamine]-propionic acid;
(R)-2-[5-(2-chloro-phenyl)-benzofuran-2-ylmethoxycarbonylaminol-3-(4-fluoro-
phenyl)-propionic acid;
(R)-2-(5-benzo[1,3]dioxol-5-yl-benzofuran-2-ylmethoxycarbonylamino}-3-(4-fluoro-
phenyl)-propionic acid; ’

20  (R)-3-(4-chloro-phenyl)-2-[5-(4-fluoro-phenyl)-benzofuran-2-ylmethoxycarbonyl-
amino]-propionic acid;
(R)-2-(5-benzo{1,3]dioxol-4-yl-benzofuran-2-ylmethoxycarbonylamino)-3-phenyl-
propionic acid;
(R)-3-(4-bromo-phenyl)-2-[5-(4-fluoro-phenyl)-benzofuran-2-ylmethoxycarbonyl-

25 amino]-propionic acid;

(R)-3-(4-chloro-phenyl)- 2-(5—phenyl -benzofuran- 2-y1methoxycarbonylarnmo)-propmmc
acid;

(R)-3-(3-fluoro-phenyl)-2-[5-(4-fluorc-phenyl)-benzofuran-2-
ylmethoxycarbonylamino]-propionic acid;

30 (R)-3-(3-fluoro-phenyl)-2-(5-phenyl-benzofuran-2-ylmethoxycarbonylamino}-propionic
acid;
(R)-2-[5-(2,5-difluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino] -3-phenyl-
propionic acid;

(R)-2-[5-(3,4-difluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-3-phenyl-

35 propionic acid; '
(R)-2-[5-(2,5-difluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-3-(4-fluoro-
phenj‘rl)-propionic acid;



20

(R)-3-(4-chl oro-phenyl)-2-[5-(4-fluoro-phenyl)-benzof ur ans Segplembich@@§tar bon
yl - am no] -propionic acid; (R)-2-(5-benzo[ 1, 3]

di oxol - 4% 8HE’FYof ur an- 2- yl net hoxycar bonyl am no) - 3- pheny| PCEEBPI/RIPT aci d;
(R -3- (4-brono-phenyl)-2- [ 5-

(4-fl uoro-phenyl)-benzof uran- 2-yl net hoxy(]:%T bonyl - 25 am no] -propionic

aci d; . ) .

(R - 3- (4- Pt &2 iy oms-phengbibsprofiens tvimethoresrrerigined 3 BofAan no) - pr
opi oni c  aphehyl)(ptoptoniSadid;uor o- phenyl) -2- [ _ o _
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(3, 4-di fluoro-phenyl)-benzof uran- 2-yl met hoxycar bonyl am no| - 3-phenyl- 35
propi oni ¢ aci din another preferred embodiment, R* is -COOH, R' and R? are unsubstituted phenyl
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phenyl) - pr pi singlebaad ok -(EH;),-, mis 1, n and r are 0, and B is -CH,-.

2- (5- phenyl - benzof ur an- 2- yl met hoxycar bonyl am no) - 3- pyri di n-4-yl - propi oni c
acid; or In another preferred embodiment, R* is -COOH, R' is unsubstituted phenyl or

2ot d. i SRBEREREHERL SRR OO b Rin ARl o ipwg dipplly BIGBIE ©
unsubst i t utkkdxy bemgrlalkybmephiaxy/formingaitrirg sieh 2 adjatend narbon atoorsef ghebsliringent s
| ect f | I kyl, halgz. h | | | L, kyl = di
Form natta PRS- BiacBiobr crstty R i betiled o fpabpilced SRR O
aryl - sul f osipgleitiond co-(CHPpo moRepieerabitp Bbst-CODRR 'and Ribstirsubstthted phenyl

Pg n_Z (():{-lgt an%'r phébr‘lyl 'Slfbsﬁuﬁlﬂ' %tﬁ o?lggxd mre § ﬁ)(s:rll:g)egts ’selégtéds fn}m lcpwea}r:]iﬂ:yf, hgl%,e 0, and B

hydroxyl, atkoxy lower alkylene-dioxy forming a ring with 2 adjacent carbon atoms of the
aryl ring, aryl-sulfonylamino or.cyano, R? is unsubstituted or substituted benzoxazolyl, A is

20 asinglebond, mis1,nand r are 0, and B is -CH,-.

In another preferred embodiment, R* is -COOH, R is unsubstituted phenyl or
phenyl substituted with one or more substituents selected from lower alkyl, halo, hydroxyl,
alkoxy, lower alkylene-dioxy forming a ring with 2 adjacent carbon atoms of the aryl ring,
aryl-sulfonylamino or cyanoe, R? is independently in each occurrence indolyl, indazolyl,

25 benzoxazolyl, benzofuranyl, benzothiophenyl, benzimidazolyl, isoquinolinyl, or quinolinyl,
all unsubstituted or substituted, and A is -(CH3),0- or -O(CHa),-. .

Another aspect of the invention relates to pharmaceutical compositions suitable for
administration to a subject, comprising as an ingredient a therapeutically effective amount
of at least one compound of Formula I, or individual isomers, racemic or non-racemic

30 mixtures of isomers, or pharmaceutically acceptable salts or solvates thereof, in admixture
with at least one pharmaceutically acceptable carrier; more preferably the at least one
compound is suitable for administration to a subject having a disease state which is
alleviated by treatment with an IP receptor modulator, and even more preferably the at
least one compound is suitable for administration to a subject having a disease state which

35 isalleviated by treatment with an IP receptor antagonist.
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(BPH), prostatitis, detrusor hyperreflexia, urinary frequency, nocturia, urinary urgency,
overactive bladder, pelvic hypersensitivity, urethritis, pelvic pain syndrome, prostatodynia,

20  cystitis, or idiophatic bladder hypersensitivity.

In another preferred embodiment, the disease state is pain, more preferably the
disease state comprises inflammatory pain, neuropathic pain, cancer pain, acute pain,
chronic pain, surgical pain, dental pain, premenstrual pain, visceral pain, pain due to
burns, migraine or cluster headaches, neuralgias, post traumatic injuries, pain associated

25 with functional bowel disorders such as irritable bowel syndrome, hyperalgesia, or complex

regional syndromes.



5 The invention further relates to the use of a therapeﬁgééﬁﬁéﬁ%fgdbgctive
anount of at |east one conpound of general Formula | or 1ndrividual

i soners, racem c or non-racemc mxtures of isomers, or pharmaceutically
acceptabl e salts or solvates thereof for the manufacture of nedicanents
for the treatnment or prevention of a difgase state that is alleviated by
treatment with an | P receptor antagonist. 10 In a preferred enbodi nent,
this disease state is associated with the urinary tract, respiratory

states, edema, formatio 0 tensiyve,vascul ar .di seases that c
o Tevi at od DY PO Aol SRS A e iR i ST S opt it est Efeb e
enbodi nePthe déftﬁsedﬁﬁ@dﬁﬁpd rsgeamahﬁnammxaﬂ:edex\g}l,tfgggﬂeabﬁmmadﬁmary tragt;
" nore prefera .tLhe, di.sease state conpri,s adder dj.sorder. soci ate
Bl o e matejt Binflit SER SRyt oo aden o GoR o5 P AR AIDRBRE: L | one
such as birfligenadon beiic Bhpdricnsitivitn, urethiitis grystatiBOprobagiaia sreduced bl adder
capacity, fr.equency of mcturition, urge incontinence, stress incontinence,
bl adder h§PUPFEYMS vity, benign prostatic hypertrophy (BPH), prostatitis,
detrusor hyperreflexia, utinary frequency, nocturia, urinary,urgency,

over acti ve. bl iRnathensaibpdimer e diseie st amPriPTRITaRY Striel o Hieis
~syndrone, opafhmat odyni a, 20 cystitis, or idiophatic bladder
hypersensitivity. In another preferred enbodi ment, the disease state is
pai n, nore préfaidbinentbidimelits@adisesdeIte COfHseS@Iemafhimatigh.or y pain,

neur opat hi ¢ pain, cancer pain, acute pain, chronic pain, surgical pain,
dental pain, prenenstrual pain, visceral pain, pain due to. burns,

m grai ne or cluster headaches, neural gias, post traumatic injuries, pain
associated 25 with functional bowel disorders such as irritable bowel
syndronme, hyperal gesia, or conplex regional syndrones. 15 Septenber 2004
-12 In another preferred enbodi nent, the disease state is inflammtion;
nore preferably the disease state conprises inflammtion from bacteri al
fungal or viral infections, rheumatoid arthritis, osteoarthritis, surgery,
bl adder infection or idiopathic bladder inflammtion, pelvic
hypersensitivity, urethritis, prostatitis, prostatodynia or
conjunctivitis. In another enbodi ment, the di sease state conprises

respiratory states fromallergies or asthma. In another enbodi nent, the
di sease state conprises edenma formation



15 Septenber 2004 -13WIn another enbodi nent, the diseaggg pﬂﬂpglses
states associated with hypotensive vascul ar di seases, pre era y the

di sease state conprises relief of hypotension associ ated with septic
shock. 15 Septenber 2004 WO 01/ 68591 PCT/ EPA / 02597 -14 Unl ess ot herw se
stated, the following terns used in the spgcification and clainms, have the
definitlons given below. It nust be noted that, as used in the

speci fication and the appended clains, the singular forms "a," "an" and

“the" incl ud@n Rhothar erhs&ﬁfr&m &hélais&sesstith eon@ﬂ&@ﬁtegése@cﬁdtyd gttt at es

ot herw s 5 "Al kyl" . ns t he é]gv&l| | i near or .branc &? g sat ur at ed
hydr ocar OFeQHYPC‘ﬁ’FC“ A FF§F%“I Prﬁgfo Y ;l‘%?secséartﬁﬁ?f"gﬁ&esﬁa SHRPOLESHE

havi ng f LeBRRA with {epBik ¥Bodkar bon atoms inclusive, unless otherw se

i ndi cated. Exanples of alkyl radicals include, but are not limted to,
met hyl , ethyl, propyl, isopropyl, isobutyl, sec-butyl, tert-butyl, pentyl,
n- hexyl, octyl, dodecyl, and the like. 10 "Lower al kyl" neans the
nonoval ent |inear or branched saturated hydrocarbon radical, consisting
solely of carbon and hydrogen atons, having fromone to six carbon atons
i nclusive, unless otherw se indicated. Exanples of |ower alkyl radicals
include, but are not limted to, nmethyl, ethyl, propyl, isopropyl,
sec-butyl, tert-butyl, n-butyl, n-pentyl, n- hexyl and the like. 15

"Al kyl ene"” neans the divalent |inear ar branched sat ur at ed hydr ocar bon
radi cal, consisting solely of carbon and hydrogen atons, having from one
to six carbons inclusive, unless otherw se indicated. Exanples of alkyl ene
radicals include, but are not limted to, nethylene, ethylene, propylene,
2- met hyl - propyl ene, butyl ene, 2-ethyl butylene, and the |ike. 20 "Al koxy"
means the radical -O-R wherein Ris a |lower alkyl radical as defined
herein. Exanples of alkoxy radicals include, but are not limted to,

nmet hoxy, ethoxy, isopropoxy, and the |ike. "Al koxycarbonyl" means the
radical RRO-C(O-, wherein Ris a lower alkyl radical as defined herein.
Exanpl es of al koxycarbonyl radicals include, but are not limted to,



25 net hoxycar bonyl, ethoxycarbonyl, sec-butoxycarbonyl, %BQ the |i
"Aryl" neans the nonoval ent or dival ent aromatic hydrocar ?Pt?’ﬁa?‘@l%“

.consisting of one individual ring, or one or nore fused rings in which at
| east ongef EBQSES aromatic in nature, which can optionally be substituted
with one or nore, preferably one or two substituents sel 01702557
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al kyl ) am no I am nocar bonyl, aryl -am nocarbonyl, | ower
al kyl - carH’o fﬂr&ﬁ @/eyl -car bonyI am no, |ower alkyl-sul fonyl am no,
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i soqui nol |myﬂ1yleﬂ1e,3:tmpplno@ﬁ 16,2~ hﬁﬂi;@ipuds@ﬂanle blh?leﬁafzbﬁtaﬂbw&yﬁndlana the
benzof ura di yl ydr obenzof uran- 2, 5-di yl ,
benzothlogﬁgn 2,5-diyl,

20 “Alkoxy" means the radical -O-R, wherein R is a lower alkyl radical as defined herein.

Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy, isopropoxy,
and the like.

"Alkoxycarbonyl” means the radical R-O-C(Q)-, wherein R is a lower alkyl radical as
defined herein. Examples of alkoxycarbonyl radicals include, but are not limited to,
25 methoxycarbonyl, ethoxycarbonyl, sec-butoxycarbonyl, and the like.

"Aryl" means the monovalent or divalent aromatic hydrocarbon radical consisting of
one individual ring, or one or more fused rings in which at least one ring is aromatic in
nature, which can optionally be substituted with one or more, preferably one or two
substituents selected independently from lower alkyl, halo, haloalkyl, trifluoromethyl,

30 hydroxyl, hydroxyalkyl, lower alkoxy, lower alkoxycarbonyl, cyano, nitro, amino, mono-
or di-(lower alkyl)amino, lower alkyl-aminocarbonyl, aryl-aminocarbonyl, lower alkyl-
carbonylamino, aryl-carbonylamino, lower alkyl-sulfonylamine, aryl-sulfonylamino, lower
alkyl-thio, lower alkyl-sulfonyl, aryl-sulfonyl, lower alkyl-aminosulfonyl and/or aryl-
amino-sulfonyl unless otherwise indicated. Alternatively two adjacent atoms of the aryl

35 ring may be substituted with an alkylenedioxy group like a methylénedioxy or




benzot hi opyranyl, benzi m dazol -2, 5-di yl, benzoxazolyl -
benzot hi azol yl', 20 benzopyranyl, indazolyl, indol-5-yl, ,1§ %Brenzperlzoozl
~indol -1-yl, indol-2,5-diyl, Nalkyl-indolyl, isoindol yI qui nol i nyl ,

I soqui nohyiiesssiapht yridinyl, as well as bival ent radi cal and
the like. " Ha? 0" neans the radical fluoro, brono, chloro, ﬁgiﬁ%?@?&%%?do
"Am no" neans the radical -NR R', whereLpsR and Ware hydrogen or a | ower

al kyl 25 radical! as defined herein.-Exanples of am no radicals include,
but are notthylefiediogy groupNbtadp 1esmtﬁaﬂoambﬂmyldmﬁm%hamuaqthdtilimltddhe,

" Lower aIk sufon ns ,t r adi R, whe R.i'S r al kyl
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l'imted g ojinghindenlyitsise horlithited aphényidne hdphthylen, artkht like.l | ke. " Lower
al kyl am nosul fonyl" means the radi cal SO2NHR, wherein Ris a |ower alkyl

radi cal as def I'Hewdrdaeyltineansithampines oﬂf)wallektydr&tﬁhﬂimwﬂncfc?ﬂjd radﬁﬁlilﬁaing donadlrude,
but are not 35 1limted tqg, nethyl am posul fon hI m'no and the
e 5 SR REET SR Hises T Gise at Bt oy s hin g rngichosih 5o f ony !
meansI t he fméxﬂmgelaj oXygéR, N:rIfEhlﬁM@ethrtaRlopﬁoﬁd‘lIy&Eytllbsflaﬂd:dtﬁitha»ﬁe oflftfordred her ei n.
Exanpl es o am n 0 cals i 0 t
Shamol an A SRk o brefelalnf B ot Do S Sietseiefed Wlepspdindyho
al kyl - sid f(bclilydralhyhhaloﬂhﬂﬂﬂkﬁlhﬂﬂﬁﬁfﬁrﬁ&hyk hAB6RR hydhayalkyl, IBwiesalRoxyolaveral Kyl
5 radi cal %ﬁ‘ defi ned1 her ei n. rg)l es of aI k | sul hﬁ ﬂ%l am no rgﬂW al s
i ncl ude, b3T<CXYRIRORY cyang P'&ﬁ’ ARG EI9RA- Of ?I‘S‘}‘Tre? YHEmIg: doNar 8l ony | ani-no,
and thF i Iammoo&fbdn?l;hfyd)ﬂnhﬂcmafhbnthm alli?BcirB?hy%ﬁmoNﬂﬂQl f drbomlt E&ﬁi@ioﬂdR i iS
an aryl radica S 0 on m,po fadi cal s
o ehue, | iR E LS R syl g S o n AT st gy owe? kR SRy 351
napht hyl sulstiifexyt, ém&‘rca,lk)ﬁ-mdnﬁdtﬁlfbmﬁﬁor ak{l-drkipbsudfony] unﬁh’ss ompt-w:maﬂicytbdrreans
t hat the sybse descri,be ent cuns nce. but d not
oot B o EREBleE REholercRe pactal: ifcint akare Rl GIRL AL REaRolyy Seafgh Or
ci r cunst anabiasgdupgazng, p;n&haﬂpleﬁuopshetdyl, Gilranyl, pyeiaddingl, pyﬂfdlhyle)q&ﬁ‘lbihﬁ-2,6-
diyl, quinolinyl, isoquinolinyl, 1,3-benzodioxole, benzofuranyl, benzofuran-2,5-diyl,
benzofuran-3,5-diyl, 2,3—dihydroBenzoﬁxran-ZZ,S-diyl, benzothiophen-2,5-diyl,
benzothiopyranyl, benzimidazol-2,5-diyl, benzoxazolyl-2,5-diyl, benzothiazolyl,
20 benzopyranyl, indazolyl, indol-5-yl, indol-4-y], indol-1-yl, indol-2,5-diyl, N-alkyl-indolyl,
isoindolyl, quinolinyl, isoquinolinyl, naphtyridinyl, as well as bivalent radicals thereof, and
the like.

"Halo" means the radical fluoro, bromo, chloro, and/or iodo. -

"Amino” means the radical -NR'R", wherein R and R" are hydrogen or a lower alkyl
25 radicall as defined herein. Examples of amino radicals include, but are not limited to -NH,,

methylamino, diethylamino, and the like.

"Lower alkylsulfonyl” means the radical -SO;R, wherein R is a lower alkyl radical as
defined herein. Examples of alkylsulfonyl radicals include, but are not limited to,
methyisulfonyl, ethylsulfonyl, and the like.

30 "Arylsulfonyl” means the radical ~SO,R, wherein R is an aryl radical as defined
herein. Examples of arylsulfonyl radicals include, but are not limited to, phenylsulfonyl,
naphthylsulfonyl, and the like.

"Lower alkylaminosulfonyl" means the radical ~-SO,NHR, wherein R is a lower alkyl
radical as defined herein. Examples of alkylaminosulfonyl radicals include, but are not
35 limited to, methylaminosulfonyl, ethylaminosulfonyl, and the like.




"optional bond" neans that the bond may or may not be pr n an% hat the
description includes single, double, or triple bonds. féssquiéﬂl?‘?{ Oé?'oup"
nmeans the group with the nmeaning conventionally associated with it in

syntheti gy@bfegabc chemstry, i.e., an atomor group displ er
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anot her ar &rylenesulfonyloxy, such as methanesulfonyloxy, ethanesulfonyloxy, thiomethyl,
benzenesulfonyloxy, tosyloxy, and thienyloxy, dihalophosphinoyloxy, optionalty
20 substituted benzyloxy, isopropyloxy, acyloxy, and the like.

"Protective group"” or "protecting group” means the group which selectively blocks
one reactive site in a multifunctional compound such that a chemical reaction can be
carried out selectively at another unprotective reactive site in the meaning conventionally
associated with it in synthetic chemistry. Certain processes of this invention rely upon the

25  protective groups to block reactive oxygen atoms present in the reactants. Acceptable
‘protective groups for alcoholic or phenolic hydroxyl groups, which may be removed
successively and selectively includes groups protected as acetates, haloaikyl carbonates,
benzyl ethers, alkylsilyl ethers, heterocyclyl ethers, and methyl or alkyl ethers, and the like.
Protective or blocking groups for carboxyl groups are similar to those described for

30 hydroxyl groups, preferably tert-butyl, benzyl or methyl esters.

“Inert organic solvent” or “inert solvent" means the solvent inert under the
conditions of the reaction being described in conjunction therewith, including for
example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-dirﬁethylfonnamide,
chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl

35 acetate, acetone, methyl ethyl ketone, methanol, ethanol, propanol, isopropanol, tert-
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configuration (R or S) of that chiral center. Absolute configuration refers to the

arrangement in space of the substituents attached to the chiral center. The substituents
20  attached to the chiral center under consideration are ranked in accordance with the
Sequence Rule of Cahn, Ingold and Prelog. (Cahn et al. Angew. Chem. Inter. Edit. 1966, 5,
385; errata 511; Cahn et al. Angew. Chem. 1966, 78, 413; Cahn and Ingold J. Chem. Soc.
(London) 1951, 612; Cahn et al. Experientia 1956, 12, 81; Cahn, J. Chem.Educ. 1964, 41,

116).

25 "Geometric Isomers" means the diastereomers that owe their existence to hindered
rotation about double bonds. These configurations are differentiated in their names by the
prefixes cis and trans, or Z and E, which indicate that the groups are on the same or
opposite side of the double bond in the molecule according to the Cahn-Ingold-Prelog
rules.

30 "Atropic isomers" means the isomers owing their existence to restricted rotation

caused by hindrance of rotation of large groups about a central bond.

“Substantially pure"” means at least about 90 mole percent, more preferably at least
about 95 mole percent, and most preferably at least about 98 mole percent of the desired

enantiomer or stereoisomer is present compared to other possible configurations.
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metai ion, afl a calitie earth i ion, or an aluminum ion; or coordinates with an organic or
inorganic base. Acceptable organic bases include diethanolamine, dicyclohexylamine,
ethanolamine, N-methylglucamine, triethanolamine, tromethamine, t-butylamine and the
like. Acceptable inorganic bases include aluminum hydroxide, calcium hydroxide,

25  potassium hydroxide, sodium carbonate and sodium hydroxide.

The preferred pharmaceutically acceptable salts are the salts formed from sodium,

potassium, lithium, t-butylamine, or dicyclohexylamine.

It should be understood that all references to pharmaceutically acceptable salts
include solvent addition forms (solvates) or crystal forms (polymorphs} as defined herein,
30 of the same acid addition salt.

“Crystal forms" (or polymorphs) means crystal structures in which a compound can
crystallize in different crystal packing arrangements, all of which have the same elemental
composition. Different crystal forms usually have different X-ray diffraction patterns,
infrared spectra, melting points, density hardness, crystal shape, optical and electrical



infrared spectra, nelting points, density hardness, cry hape tical
and electrical 1 5 September 2004 WO 01/ 68591 PCT/ EPO1/ 85?@‘7"?9“?‘8”208?

~properties, stability and solubility. Recrystallization solvent, rate of
crystal | {vgadilegky; Storage tenperature, and other factors peyppaUssH7ONe
crystal formto dom nate. "Sol vates" neans sol vent additions forns that
contain either stoichionetric or non stii<chionetric anounts of solvent.
Some conpounds have a tendency to trap a fixed nolar 5 ratio of solvent
mol ecul es propetteesctabiliakhd sedubsibityl Begysislbzativhselvénty rategf crystallizatips, stofage he

| i | f j e sol i
a conol 1+ REREbs 4% Pl i RuPBGL Spfribl g e WRRALTE P01 by e
conbi nation of nQiig, ¥ %Qﬁs%oﬂ?hea%}c‘r“o%s‘?&r.l(!‘;:%xg:{cgngéﬂéﬁ ﬁi%?@%ﬁ%hﬁ&h&ﬁ%%?ﬁ%ﬁnces

in which the water terarns 1ts nolecular conbi nati on
bei ng abl estbihiametrio amounts whscdvemy.cioaesconunidy haveagendmpanto wap 2 fixed molar
phar macql Ogit%aclfls}ﬁvlz&arﬁ&l'e%{tﬁ i E%Q &gstﬁliﬁgmtg&g%MS%rrgﬂgta BiateBIRCQAED 1N
vivo, e.’g., by biol"ogl ca Frargs” or enzynes, Dy a subj &ct after ]
adni ni st r afsivater thasavate firenediscoliylyate avhen the solvent iscalenbol, thewolvatmboomadisi n
order to Lk | ogi &al: e
et abol | zedt AP A RCHEERS B oAl BPGRICARL ARG bE 6L or e MOBAILELAER
a speci f i cwithtamne ofthesubsthnareinaiduich she wateurekirsdts melagulastaoapddndscri mari |y
in the liver, val npst f?:%lablgwffﬁ t&x&s&ﬁﬁor@tﬁk‘}dﬁ&gans’ especially the |ung,

y out arying IEi]eg ees’ 0

are able to carr r met abol i sm Prodrug forns of

| 0 4 | A O ! arug e .
sub oot et apicthley s SRl AERy ihd PRI G N ARKRRUIN ol BTPT OV
char act er i setgwligedin viw, bigh bﬁbidf@i@aéﬂ@ﬁds guenzywien by stsibiart after adruiaistration,
alter sol ugabéo'rat aﬁusémogﬂ%gf rivk B YA Uil nd iwcs}gg:g% mﬁreeiudamé ahged or

sust ai ned ease or very, 1 nprove y of atron, or provide

si t e- speci fphsrmagologinal efteit. Theprogong canrzt metebalizechbeforapbsorpsiapoimingher ei n

i ncl udes pr, . GO, ' SUbj: o .

non- manmmal SB%%%?EP n%%%?%gﬁy%%%g?a%%é?h%%ﬁ?m: I a (lzllggsmg&i!f I?lgl?rlt}gia%yg, but
not |i m% edompohndeprimanlyin thediver, plmoestalk etherdssuesandarganseaspecally shellusgher
apes and lLes. aak : S p,
Goats. " and e SPAENTai a B Sn QUSRS Rrmsf Sffpouds sy

| abor at or y vithizeshifer dxamiplegitoriproxedrioayailahility, improve subjesi aseeptahilitygusthasbipi gs;
and the i kﬁfé;q:l;m ﬁﬁg%f - | Way! to,

bi rds, andi%ﬁﬁe | el.e _ %ngﬁ]&ngglg%%%t,? “A%géﬁqgﬂg{?&é&éﬁgﬁ er%ggtf)dgrlﬁtg%?ar age
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20 release or delivery, improve easy of formulation, or provide site-specific delivery of the

compound. Reference to a compound herein includes prodrug forms of a compound.

"Subject" means mammals and non-mammals. Mammals means any member of the
Mammalia class including, but not limited to humans, non-human primates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,

25 sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory
~ animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds, and the like. The term "subject” does

not denote a particular age or sex.

"Therapeutically effective amount" means an amount of a compound that, when
30 administered to a subject for treating a disease state, is sufficient to effect such treatment
for the disease state. The "therapeutically effective amount" will vary depending on the
compound, and disease state being treated, the severity or the disease treated, the age and
relative health of the subject, the route and form of administration, the judgement of the
attending medical or veterinary practitioner, and other factors. "Pharmacological effect” as

35 used herein encompasses effects produced in the subject that achieve the intended purpose
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2 hormone, that diminishes or prevents the action of another molecule or receptor site.

“Trauma" means any wound or injury. Trauma can produce, for example, acute

and/or chronic pain, inflammatory pain, and neuropathic pain.

"Pain" means the more or less localized sensation of discomfort, distress, or agony,
20  resulting from the stimulation of specialized nerve endings. There are many types of pain,
including, but not limited to, lightning pains, phantom pains, shooting pains, acute pain,
inflammatory pain, neuropathic pain, complex regional pain, neuralgia, neuropathy, and
the like (Dorland's Hlustrated Medical Dictionary, 28" Edition, W. B. Saunders Company,
Philadelphia, Pa.). The goal of treatment of pain is to reduce the degree of severity of pain
25 perceived by a treatment subject.

"Neuropathic pain" means the pain resulting from functional disturbances and /or
pathological changes as well 2s noninflammatory lesions in the peripheral nervous system.
Examples of neuropathic pain include, but are not limited to, thermal or mechanical
hyperalgesia, thermal or mechanical allodynia, diabetic pain, entrapment pain, and the

30 like.
"Hyperalgesia" means the pain that results from an excessive sensitiveness or

sensitivity.



the like (Dorland's Illustrated Medical Dictionary, 28t Lilon B.
Saunders Conpany, Phil adel phia, Pa.). The goal of trea?%%b{eg}%e{)gmtii s to
reduce the degree of severity of pain 25 perceived by a treatnent subject.
" Neur op ' Ln" means the pain resulting fromfunction | ances
and /or%gia‘{iﬁgﬁggi cal changes as well as noninflamuatory Fé%’?%ﬂﬁéﬂ#gg t he
peri pheral nervous system Exanpl es of-2neuropathic pain include, but are
~not limted to, thernmal or nechanical - hyperal gesia, thermal or nechani cal
al I odyni a, di %Alktdyoiap) aieans thetpaaptientesylas fiagmamentiedi@6 stimiodns t6 Hheskinal gesi a”

th I 0t hat l. t ' L& : Lty vity.
TS Sept onEEBbIt Y R aadedd R BRePERRTRY IS SRMP RS AR SeanSiapl' [0
t hat resutledider om a non- noxi ous stinulus to the skin. Exanples of

al l odynia include, but are not limted to, cold allodynia, tactile
al | odyni a, antComplexirégianal painrsyhdomesimeand thppiin thatinkiwleebut rowhlintited pai n

that incl ydesy. but i lLimted £, . rehl £ LG t ,
causal gi a!,tl ’srflf}f%casng .a‘c‘?g?%‘l&s“r?@‘ %’tcgfl%aggig’psgnﬁ?fhgn%u? #emﬁngga b&l d%‘?atfl‘g?gé/ nmeans
t he burning paj b i | | : o lNj ury
of a peripher :‘ll:ihnsg Eae%aﬁ%@%@gﬁﬁ%%ﬁmﬁgggg{lﬂ%p %Qﬂﬁbigﬁggﬁklmg@?‘@g%? cl)lre "
means t hetsinjugytafaeetipp¢rahmatvat es noci ception. Noci ception may be the
result of a physical stinmulus, such as, nthanical, 10 el ectrical,_ thermal,
or a cheni cal "So¢ineption nivass thegeircsepseo rNocicaptorh meantibe striaursithat rediatee
viscera walls, AN L ] ' | :QpS of
consci Ou\gﬁgg%gp n 'ﬂgg{g?%esr} %ﬁﬁgg tsﬂeggs%g%f'nateﬁhgghé?ﬁ%ﬂt&g;&gﬁ? H{’ gﬁeafaé{li g’vi ng
pai n, Hgaielecwicak)thermiah or i gbemivhl stiondes. dsshvedceptdds eugrinl either dlie skineonthe nar y
tract” or . ggg%hgy" used i nterchangeably with "synptons 15 of the d#rinary
" ASCCT, . . . .

tract” means the pathol ogic changes in the urinary tract. Exanples of
urinary -t raC""AﬂmgQ{iad%ém.\sE}Fér‘éﬁ&ofB% @E}?onﬁ%lb%?f SitlcibAsne. A S a1t et
obstruction, urindry 1ncontinence, reduce adder capacity, freduency of
m cturiti éhan agegtor dagnisenbior eclieving pain, agais vithpwicthe loss ¢f coasrequsness.
hyperreacti vi t}_/), benign prostatic hypertrophy (BPH), prostatitis,

"Disorders of the urinary tract" or "uropathy" used interchangeably with "symptoms

15 of the urinary tract" means the pathologic changes in the urinary tract. Examples of urinary
tract disorders include, but are not limited to, bladder outlet obstruction, urinary
incontinence, reduced bladder capacity, frequency of micturition, urge incontinence, stress
incontinence, bladder hyperreactivity, benign prostatic hypertrophy (BPH), prostatitis,
detrusor hyperreflexia, urinary frequency, nocturia, urinary urgency, overactive bladder,

20 pelvic hypersensitivity, urge incontinence, urethritis, prostatitis, pelvic pain syndrome,

prostatodynia, cystitis, and idiophatic bladder hypersensitivity, and the like.

"Overactive bladder" or "Detrusor hyperactivity" includes, but is not limited to, the
changes symptomatically manifested as urgency, frequency, reduced bladder capacity,
incontinence episodes, and the like; the changes urodynamically manifested as changes in

25  bladder capacity, micturition threshold, unstable bladder contractions, sphincteric
spasticity, and the like; and the symptoms usually manifested in detrusor hyperreflexia
(neurogenic bladder), in conditions such as outlet obstruction, outlet insufficency, pelvic

hypersensitivity, or in idiopathic conditions such as detrusor instability, and the like.

"Outlet obstruction” includes, but is not limited to, benign prostatic hypertrophy
30 (BPH), urethral stricture disease, tumors and the like, It is usually symptomatically
manifested as obstructive (low flow rates, difficulty in initiating urination, and the like},

and irritative (urgency, suprapubic pain, and the like).
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and i di ophaioygssh] adder hypersensitivity, and the |ike. "Onagddigsed! adder”
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prostatic Ryqris! ﬁﬁamlﬁgr&s%wﬁaﬁslmr@kﬂﬁml&t:maexgm aRd e hlteumifs and the
like. It is” usual onat.i cal mani f.est e Fbstruct vet w, fl ow

rates, dif ﬁv@mqn;atic#ix znﬁrelfea@ AS PP lﬁﬁ%m@ﬁtloaﬁa qrigsferre PFY¥at i ve

(urgency, bg?éﬁ&ﬂa'lﬁuﬂ?'lﬁblu&@% nislok §)erackive bd@kgnber 2004 WO 01/68591
- 22 PCT/ EP017 02597 | et insufficiency” includes, but is not limted to,

urethral hyper mobbldhbMt theAbplicAfibk theTolldwif ebbxend@énmensed with the foliewing
incontinence. It is usually synptomatically nanifested as stress

i ncont i nendBSANINES vi ¢ Hypersensitivity" includes but is not linited to
pel vi ¢ pai n, | nterstitial (cell) % cystl tis, prostadynia, prostatis,

vul vadyif a, &M tis, orchidal gl%‘e“&ﬁﬁ‘ the like. It is synptomatically
mani f est ed as pin, i nflammation o onforife[eferredtothe pel vi c
region, and us i ncl udes synpt “6‘? WFEPLHEHS ve bl adder. Throughout the
applicationthe IIovmng abbrevi atjons are used with the foll ow ng
meani ngs Acetic acid Al odi i sobutyronitrile Al; Al kyl
9- BBN 9- Bor ab| C&’ﬁﬁﬁ[ 3. 3. 1] nonane %mbwycf)[g%moln% nopyri di ne
DMAP ' 4-Dimethylaminopyridine
15 DMF N,N-Dimethyiformamide
DMSO Dimethylsulfoxide
EtOAc " Ethyl acetate
Hal Halo
MeOH Methanol
20 NBS N-Bromosuccinimide
TBS tert-Butyldimethylsilyl
TFA Trifluoroacetic acid
THF Tetrahydrofuran

In general, the nomenclature used in this Application is based on AUTONOM™
25  v.4.0, a Beilstein Institute computerized system for the generation of [IUPAC systematic

nomenclature.

For example, a compound of Formula I wherein R R% and R’ are phenyl, R'is
-COQH, A is -OCH,-, Bis -CH,- ,mand n are 1 , and r is 0 is named
2-{4-phenoxymethyl-benzyloxycarbonylamino)-3-phenyl-propionic acid.
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and n are 1, Gompoeunds ofthepresgntigivention may be made by the methods depicted in the
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The starting materials and the intermediates of the synthetic reaction schemes may
be isolated and purified if desired using conventional techniques, including but not limited
15 to filtration, distillation, crystallization, chromatography, and the like. Such materials may

be characterized using conventional means, including physical constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably take place
at atmospheric pressure over a temperature range from about -78° C to about 150° C, more
preferably from about 0° C to about 125°C.

20 In general, the compounds of Formula I can be prepared by processes described in

the following Reaction schemes.
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including but not limted 15 to filtration, dIStlllatlgﬁgge 3@F§?P?@ation,
chromat ography, and the like. Such material s may be characterized using

- convent i woad/esgans, i ncl udi ng physical constants and specqﬁfy Bialdse; Unl ess
specified to the contrary, the reactions described herein pr era y t ake
place at atnospheric pressure over a t@fperature range from about -78 C to
about 150 C, nore preferably fromabpoyt 0 Cto about 125 C. 20 In general,
t he conpounds of Fornula I can be pre%gﬁgﬁiby processes described in the
foll owi ng Reaction schenes. 15 Septenber 2004 WO 01/68591 24 Scheme 1 0 O
OH 2 OH Schene 1 descrlbes a nmethod of preparing a conpound of Formula I,

wherein Ais -Q(CH2) mis 1pHn and r are 0, S OHCH2- | ani/@/lfﬁﬁand
R3 are aryl, prefgigigykpheny r 5 phenyhe 'spectlv- 0 hal o,

Al: is alkyl, af s an®e g Sekid t uent as aéialed before. 0
PCT/ EPQ / 02597 15 Septenber 2004 WO 01168591 $CT/ EPO1/ 02597 - 254Schene 2
Schenme 2 describes a nethod of preparlng a conpound of Formula I, wherein A
is - (CH2)F O, rnls and r are 0, Bis -CH2-, and R3 are aryl,
preferably phenyl or©® kene, respectively, Aky Ky and Ris an
aryl rlng substltuent a fined before. \/Eiﬁ;zo Ny OANK
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Scheme 1 describes a method of preparing a compound of Formula I, wherein A is

Z

-O(CH,)-, mis 1, nand r are 0, B is -CH;-, and R, R*,and R?are aryl, preferably phenyl or
5 phenylene, respectively, X is halo, Alk is alkyl, and R is an aryl ring substituent as defined
before.
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H5 13 0 ON H 12 0 15 Septenmber 2004 WO 01/ 68591 - 26 che 46 OON

H 18 (R o-2 (R a2 Schene 3 describes a nethod of preparing a conpound of
Fornmul a Woondgssein Ais a single bond, mis 1, n and r apgrfpefhassy - CH2-,
Rl and Rs are aryl, preferably phenyl, g-is

Scheme 2

Scheme 2 describes a method of preparing a compound of Formula I, wherein A is -
{CH1);O-,mis 1,nand rare 0, B is -CHj-, R', R%and R*are aryl, preferably phenyl or
phenylene, respectively, Alk is alkyl, and R is an aryl ring substituent as defined before.
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5 heteroaryl, Alk is alkyl and Ris an aryl ring substi ned
before. A ternatlvel y, conpound 17 can be synthesi zed aHgﬁ%%\t/\%Et?ef{e‘{OP

foll owi ng scheme 3a: Schenme 3a (Rla2 OH (R)0.2 +OH Pd(PPh)3Cl Z }az
PCT/ EPO Ma2bBéssiH 17 15 Septenber 2004 WO 01/ 68591 -27 ScheWrdisez 7
PCTI EPOL/ 02597 Schenme 4 describes a nethod of preparing a conpoun

Formula I, wherein Alis a single bond-2fris 1, n and r are O, Bls-CHZ-,

R and R- are heteroaryl, R3 is aryl; preferably phenyl, Ak is alkyl

Ris an aryl ring substituent as def |§$@@ﬁ§ t he Summary of the 5 Invention.
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Scheme 3 describes a method of preparing a compound of Formula I, wherein A isa
single bond, m is 1, n and r are 0, B is -CH,-, R1 and R* are aryl, preferably phenyl, R?is
5 heteroaryl, Alk is alkyl and R is an aryl ring substituent as defined before.

w
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Alternatively, compound 17 can be synthesized as shown in the following scheme 3a:

Scheme 3a
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23 R,2 (R 0-2 Cenerally as set forth in reaction sche d 4,
the al cohols of fornulae 4, 11, 17, and 22 can be reagﬁégﬁa}eﬁbeﬁmﬁﬁ
~ 2-isocyanat o- 3- phenyl - propionate 5 (prepared according to the nethod
descri bavo byessiwi ck et al, 1. Og. Chem 1996, 61, 3929) par/kFraifd7presence
of a base for exanple triethylamne or 4-dinethylam nopyridine (DVAP) to
give esters of fornulae 6, 12, 18, ant?23 which can be hydrolized with an
al kal i hydroxi de such as sodium i tﬁi um gr potassiumin a | ower al kanol
solution to prepare acids of fornul a@g<BE€33 19 and 24 respectively.
Conmpounds of rmulae 4,and 11 o chenes 1 and 2 ¢ be pr red
al kyl ation 1 ?'8?16611%&%}‘?3 B | PIEPTINE ACUNRRYAG ﬁ%l"&‘&i“%ﬁg’gﬁ‘fﬂ’i@y%ﬁci d,
pref er abl M?Qh bendyah liyl, Bendaiage (]g,eB:iis dCPk-, ﬁ‘ aﬂg & layd lfaaaz)ah&, lahr dyl, ipheferably
presence of ap excess,anpunt of a.suitabl e bas r ,exanpl e peotassium
Rydr oxi depasgah AT P AL S feareery iR T BB BacEnghe SABIRTS Of e um
hydr oxisdeldventiorg Ui t abl e sol vent preferably dinethyl sulfoxide (DVBO, and
further reduction with, for exanple, lithiumalum num hydride or
borohydride in a O 15 Septenbeé_céﬁﬁﬂ-l)y\o 01/ 68591 PCT/ EPO1/ 02597 - 28-
suitable inert ether solvent sfich as tetrahydrofuran (THF), diethylether or
di met hoxyet hane. Conpoupds of T®rgplae 17 and 22 of schenes 3 and 4 can be
prepared fromHa_bal opelfizof ur arcaFbexyl ate, preferkhbly
br onobenzof ur ancx at@Ft15 with 5 beﬁ@oﬁci d and
t hi opheneboroni ¢ ati d’respectively in the p oce of a catal yst
preferably tetraki ststri phenyl phosphi ne-pal | adium and a base such as sodi um
carbonate or potassium carbonate, gand further reduction of the acids with,
for exanple, lithium alum nunodyd S&Eor borohydride in a suitable solvent
such as THF, diethyl ether or 1,24 dFffet hoxyethane. Aryl halides coupling
to boronic acids have been describ n 3 e 10 chemcal literature, for
exanpl e Synth. Commun., 1981, 113 5 , & Chem Rev., 10995, 95, 257.
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Generally as set forth in reaction schemes 1, 2, 3, and 4, the alcohols of formulae 4,
11, 17, and 22 can be reacted with 2-isocyanato-3-phenyl-propionate 5 (prepared
according to the method described by Nowick et al, J. Org. Chem. 1996, 61, 3929) in the
10 presence of a base for example triethylamine or 4-dimethylaminopyridine (DMAP) to -gi\'/e
esters of formulae 6, 12, 18, and 23 which can be hydrolized with an alkali hydroxide such
as sodium, lithium or potassium in a lower alkanol solution to prepare acids of formulae 7,

13, 19 and 24 respectively.

Compounds of formulae 4 and 1] of schemes 1 and 2 can be prepared by alkylation
15 of phenols of formulae 2 and 9 with haloalkylbenzoic acid, preferably chloroalkylbenzoic
acid or bromoalkylbenzoic acid, in the presence of an excess amount of a suitable base, for
example potassium hydroxide, potassium carbonate, sodium carbonate, preferably
potassium hydroxide in a suitable solvent preferably dimethyl sulfoxide (DMSO), and

further reduction with, for example, lithium aluminum hydride or borohydride in a



Al ternatively, conpound 17 can be prepared froma certa t hat
after iodination into the 3-iodo substituent follow ng ? ep%b%%ggﬁer)%

described in 1. Og. Chem, 1990, 55, 5287, and foll owed by a condensati on
with t heW@®ei8sHll acetyl ene of an 15 acetyl enic al cohol sWPCT/EM1/02597
prop-2-yn-1-ol or but-3-yn-1-ol in the resence of bis-

(triphenyl phosphi ne) pal | adi um (11)chl ori“dé, copper iodide and a base such
as tetrane ni,,di n | ve ugh ,as foll owing the

pr ocedur e® lf%yerﬂlf aeilllée&f% erlr‘}esf’fli teg%%jf P‘E}é@l.ﬁ‘egiﬁ%ﬁ%’y prepar ati ons
of schenedimethdxyephared 4 are given in Exarrpl es 1, 2, 3, and 4 20
respectively. Alternate preparations of conpound 17 can be found in Exanple
3. Schene 5 Sﬂmr;&nﬂldsleﬁfmmlnmHaﬁﬁd@;@@xﬂsd{emsapadnmgxhepmppmdrfd)mh For nul a

[, wherei = ((CH2) p- is 1, n,and.r.are O, Bis
Lo p PaiRhe Sttt e B ot Rt Reb e R s e Such as
benzof & abyhzenéwronit atidatld thioph eﬁ%ebo@oml aadyéspwh@l ab tise retdnicelofd caazﬁysd efined
bef ore. R IEP /02597 HOB
o ) OPsReBb it F %cé}e\é%f bl anq bats L%l SRSy patbonde of
potassium carbonate, and further r_educt:on of the acids with, for example, hthlum
aluminum hydride or borohydride in a suitable solvent such as THF, diethyl ether or 1,2-
dimethoxyethane. Aryl halides coupling to boronic acids have been described in the

10 chemical literature, for example Synth. Commun., 1981, 11, 513, and Chem. Rev., 1995, 95,
257.

Alternatively, compound 17 can be prepared from a certain 4-biphenol, that after
iodination into the 3-iodo substituent following the procedure described in J. Org.
Chem.,1990, 55, 5287, and followed by a condensation with the terminal acetylene of an

15 acetylenic alcohol such as prop-2-yn-1-ol or but-3-yn-1-ol in the presence of bis-
(triphenylphosphine)paliadium (II)chloride, copper iodide and 2 base such as
tetramethylguanidine in a suitable solvent such as DMF following the procedure in
Tetrahedron Letters, 1997, 38, 2311.

Exemplary preparations of schemes 1, 2, 3 and 4 are given in Examples 1, 2,3,and 4

20 respectively. Alternate preparations of compound 17 can be found in Example 3.

Scheme5

Scheme 5 describes a method of preparing a compound of Formula I, wherein A is a
single bond or -(CH3)p-, mis 1, n and r are 0, B is -CHa-, R!and R*are aryl, preferably
phenyl, R? is a heteroaryl, such as benzofuranyl, Alk is alkyl, and R is an aryl ring

25 substituent as defined before. '
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3-i0do- 4- hvdrobenzoate (X _fornula 26 can be prepared according {6 e
procedure described in C. WHol zapfel et at. Tetrahedron 1995, 51, 8555 An
ester ofy, 27 can be prepared according to the proc

Francel I| M'HE? Tetrahedron Letters, 1997, 38, 237 by co %&@F%ﬁ of the
I odohydr o- benzoate of fornmula 26 vm'thzs)henyl acetyl ene or
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by acylation W th 2-isocyanat o- 3- phenyl 10 propionate 5, and hydrolysis
“according to the p@ocedures in the 8 orenenti oned schene? Exenpl ary
preparations of schene 5 are given in Exanple 5. Schenme 6 Schene 6

descri bes a nethod of preparing a conpound of Formula |, wherein Ais a
single bond, mis 1to 3, nandr are 0, Bis -CH2-, RRI, R2 and R3 are
aryl, preferably phenyl, 15 Alk is alkyl, and Ris an _aryl ring
substituent as defined before. 15 Septenber 2004 WO O 591 PCT/ EPO1/ 02597
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Generally as set forth in reaction scheme 5, 3-iodo-4-hydrobenzoate of formula 26

can be prepared according to the procedure described in C.W.Holzapfel et al. Tetrahedron
1995, 51, 8555. An ester of formula 27 can be prepared according to the procedure of D.

5 Francelli et al,, Tetrahedron Letters, 1997, 38, 237 by condensation of the iodohydro-
benzoate of formula 26 with phenylacetylene or phenylalkylacetylene in the presence of
bis-(triphenylphosphine)-palladium(II)chloride in a suitable solvent. A propionic acid of
formula 29 can be prepared by reduction of a methyl ester of formula 7 with lithium
aluminum hydride or borohydride, followed by acylation with 2-isocyanato-3-phenyl-

10 propionate 5,and hydrolysis according to the procedures in the aforementioned schemes.

Exemplary preparations of scheme 5 are givenin Example 5.

Scheme 6

Scheme 6 describes a method of prepanng a compound of Formula I, wherein Aisa
single bond, m is 1 to 3, n and r are 0, B is -CHa-, R!, R*and R? are aryl, preferably phenyl,
15 Alkisalkyl, and R is an aryl ring substituent as defined before.
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in the presence of a base such as sodium or potassium bicarbonate in a
~suitabl e wolbysesser for exanple nethylene chloride, and thggrmbhietdezed to
prepare an acid of formula 33. Hydrolysis can be effected follow ng the

af orenenti oned procedures. Exenplary prepdarati ons of Scheme 6 are given in
Exanple 6. 10 Schene Z Scheme 7 describes a nmethod of preparing a conpound
of Formula 1, wherein a single bond, mis ](R n and roare 0, Bis
~-CH2-, Rl and R fR)gg e By /mBy i s hydrogen or_al KW¥2 (3 ik a heteroaryl,
ALk is alk 1, andXR.is aryl ring substit u€ @- i'n8d Bbfore. 15

Sept enber 2004 @ 68591 -31 (R) a2 (MO 0 Cl 31 R %910 OH QAl k
General ly the react¥Ton ?4 schene 7 follows tle_sanme procedures as schene 6,
but the acylation is eftected substituting phenyl al anghe ester

hydrochl oride with optionally (R§ubstituted tryptophan ester hydrochl oride

in a suitable solvent such thyl ene 5 chloride. Exenpl ar\RRkeparati ons
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Generally as set for in reaction Scheme 6, biphenyl-4-methy! chloroformate of
formula 31 can be prepared when biphenylmethanol 30 is treated with phosgene in an
inert chlorinated solvent such as chloroform or methylene chloride. Acylation of the

5 choloroformate can be effected with phenylalanine ester in the presence of a base such as
sodium or potassium bicarbonate in a suitable solvent, for example methylene chloride,
and then hydrolyzed to prepare an acid of formula 33. Hydrolysis can be effected following

the aforementioned procedures.

Exemplary preparations of Scheme 6 are given in Example 6.

10 Scheme 7

Scheme 7 describes a method of preparing a compound of Formula I, wherein A is
a single bond, mis 1, nand r are 0, B is -CHa-, R' and R?are aryl, R’ is hydrogen or alkyl,
R? is a heteroaryl, Alk is alkyl, and R is an aryl ring substituent as defined before.
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Schenme 8 describes an alternative nethod of preparing a conpound of Fornul a
1, wherej [s-Q(CH2)-, mis 1, it and r are 0, Bis - aryl or
het er oarw)méﬂ&ind R3 are phenyl, Al: is alkyl, and R ﬂs;@gﬁ ary#gglrl ng
substituent as defined before. Generald$ras set forth in schene 8, a nethyl
ester of fornula 37 can be prepared by 5 reaction of a chloronethyl benzyl
al cohol of fornmula 36 with the isodyanate of formula 5 .follow ng the
procedures of the precedent schenes. ters of formula 38 (R =phenyl) and
39 (R =indolyl) can be prepared b ation with p-ffworophenol or

i ndol ol respectively _in the_ pres of] a base such asNspdi um pot assi um
or cesium carbonate, r"Eprzef erbggl y ceSl ugn ate in ! | e sol vent such
as DMSO or neth odeci Hydrol ysiso to follo t hej pregedent
procedures can 2d out in prepareng the rectlveiNac ds of

formulas 40 (R and 41 (R =indolyl) e .é:pgloatl ons of
schene 8 are givesin Exginple 7. Schene 9 Sc(ﬁ\ dscribes a nethod of
preparing a conpound of Formula I, wherein A &a@ singl,e bond, mis 1,
nandr are 0, Bis -CH2-, R ar]g R3 are aryl§ _gpreferably phenyl, RZ2 is a
heteroaryl such as indolyl, Ak ijR.allyl, and Ris an aryl ring substi t uent
as defined before. 0 CORC2H5 44 \
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Generally the reaction of scheme 7 follows the same procedures as scheme 6, but the
acylation is effected substituting phenylalanine ester hydrochloride with optionally
substituted tryptophan ester hydrochloride in a suitable solvent such as methylene

5 chloride. '

Exemplary preparations of scheme 7 are given in Example 6.

Scheme 8
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38 (R' = tndolyl) 41 (R' = Indoiyl)
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as set forth in schene 9, 5-phenyl-1Hindole 42 can be 3?5(3%;»?%%%3%“ ng
t he procedure described by Y. Yang et al, Heterocycles, 1992, 34, 1169,
fromindebabegonic .acid in the presence of a catal yst SpChEP®/W02597
tetrakis-(triphenyl phosphi ne)-pal | adium_and a base such as sodi um or

- potassi um carbonate in a suitable sol veltt™ such as dioxane. The 5

phenylin ecarboxylic agid ester 44.can be.prepared aft trect | of
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pr ef er abl & is-ObOHgX*y®ds haryd r ard OpB Bt-GBRYL, Rors aiyt or letabaryh R bad B srech as

t-butyllithiu carhoxyl ati.on and.renmpval of t | t£ 0gen protective
. group. Rel?hf\‘/"ﬁ{p 15 ﬂ%ﬁé"?kdﬁgha'a B?%%sggeﬁi%su%%ggﬁb%%regffect ed by nmeans
as described herei,n. A detail ed description of the i tcable to
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For mul a | forhhi@ds 0N RA-pientl) 2R@ 48 (RGiidgnd, mis 1, n and r are 0, Bis

-CH2-, R and R3 are aryl, preferably phenyl and R2 is a heteroaryl, such

as benzoxazol ExeriplarygiepieiiiciRbfBaiefic® ard piver it Exdagple 2004 WO 01/ 68591 - 34

Scheme 9

Scheme 9 describes 2 method of preparing a compound of Formula I, wherein A is a
15 singlebond, misl,nandrare0,Bis “CH,-, R" and R?are aryl, preferably phenyl, R’ is a
heteroaryl such as indolyl, Alk is alkyl, and R is an aryl ring substituent as defined before.
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I n scheme 10, 2-nethyl -5-phenyl benzoxazol e 48 can underg;%bg&eﬁg)glﬁgéaqi
brom nation in the presence of for exanple azodiisobutyronitrile (A BN) or

benzoyl .de, preferably AIBN, and N broni osuccinim | Ltabl e
e b ety

sol vent 'su 5 carbon tetrachloride to yield a corres ononet hyl
derivative of fornmula 49. Replacenent3dt the bromde with an acetate can
be effected with an acetate such as cesium acetate in an inert solvent
such as di neiChykdally aeset fbeth iRsdanad 9,6t plicngl- iddhdole 42 nambe prapatedfalioning or mul a

50 can be effected W t. su sod 0 ' - :
pref er abt':j@e W%‘&‘gf’ E}Fﬁc'eg?(g@hbgtsﬁmigﬁgg]’ gsﬂtﬁo% ?egrmgg?v%hﬁ@?ﬁéé‘%’%‘%ﬁgﬁ‘g to
yi el d an adQ ialtkopebenod of Dramalyssich as ferrakis- (thiplatytphosphifie)-pullali®a apdn be
prepared, by reaction with carbonyl dijnm dazole. i h.t.abi. laent such
D et ny e e R st o5 Rt PRI f opietys el fshy G R
phenyl ol ghengirlolechrbesflRacidnsrpad e lomepated gftérprotectipn of guansinofgroupal dman
and Kunz, ,lhi‘lebi,%% Ann. Chem , 19&3, .17']:%)[ .n t{ue F)rte_ l?tncecaof)%lg(lbase such as
tri et hyl dfifthesyifble Regiepting grolip s dsstritsd 3&%%@‘? e S PAY™" An acid of
formul a FRpestbnatorbtips speigishsbyuctapr-bugdithinm,icarbeijlatioh ahd rethevabpbibence of
a suitable catal yst .such a tri i phenyl phgsphi ne) -rhadi ri de at
appr oxi WEP?“@%’EC?VWBHBMV f‘gﬁh‘? ﬁ{t{oﬁg Bf)‘ﬁecg%’ﬁéﬁgé“plﬁn}?eeéfgft\%g %?I n
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Scheme |1 describes a nethod,o r ' ac 3] of ' erein
Ais 3% SrARPERNSIALT rﬁ’ﬁ‘?vé‘p?,“]??faﬁ%‘?g‘afiﬁ een, %8%55 -r,ougflmg’légﬁé are aryl,
pr ef er abl gy Eeeis WileyRadiSeng New York, 1991. For example a method of deprotection when

the protective group is N-t-butoxycarbonyl can be carried out with trifluoroacetic acid or

hydrochloric acid in a suitable solvent or a mixture of suitable inert organic solvents. 2-(5-

Phenyl-indol-2-ylmethoxycarbonylamino)-3-phenyl- propionic acid 47 can be prepared

15 after reduction, acylation and hydrolysis of the compound of formula 44 following the

procedures of the precedent schemes. |

Exemplary preparations of scheme 9 are given in Example 8.

Scheme 10

Scheme 10 describes a method of preparing a compound of Formula I, wherein Aisa
20 singlebond, mis1,nandrare0, Bis-CHz-, R! and R*are aryl, preferably phenyl and R? is

a heteroaryl, such as benzoxazol-2-yl, as defined before.



het eroaryl, such as benzoxazol -5-yl, Ak is alkyl, and I ng
substituent as defined 5 before. QAc HO CCN 0 (R)o-2 (%5‘%8%@“’%&? 4’59 60

Gener al | s set forth in schenme 11, 2-benzyli deneam no-4-net hyl phenol 54
can be ﬁf‘é?}éﬁsé?j foll owi ng the procedure described by A \M:'Im*ﬂemzsw

J. Arn. Chem Soc. , 1959, 81, 1524, from ngm no- p-cresol and benzal dehyde in
a suitable solvent such as nethanol. Met hyl - 2- phenyl benzoxazol e 55 can
be prepared foll owing the procedure déscribed by R Varma et al., J.

Het er ocycl i ¢ Che 1998, 35,1539 by cyclizafign of 2-benzylideneam no-4-
met hyl phenol 54 wi e$e(ll—H—&setate hspfNe in-a suitable inert
sol vent such as benz uene, preferably l@

bronmination of the maghyl group can be effected 2{

schenme 10 in the presence of 7754

peroxi de, preferably Al BN, an8X goguccigni mde in a suitable sol vent
such as carbon tetractitoride to d ¥—brlappmet hy+—=2- phenyl benzoxazol e
56. Repl acement of the bromi de der¥va®i v® o fornul a 56 can be effected
with an acetate such as potassium or80cesium acetate, preferably cesium
acetate in an inert solvent such as dinmethylformam de, foll d by

hydrol ysis to 4 el d the al cohol of formnul Acyl ation of al cohol of
20 gener al fIa 58 with 2-i seeyarate- 3- pi oRat fol |l owed by
hydrol ysi s 15™Sep 2004 WO 01/ 88591 PCT/E ((7, s«o’r\deg to

t he procedures inNegaf @ienengipgedschenes can give R)H (2-

phenyl benzoxazol - 55yl met hoxycarbolyl ami no) - 3- phenyl prgpi oni ¢ acid 60.
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53

neans descri bed in
3(AIBN) 15 or benzoyl

Generally as set forth in scheme 10, 2-methyl-5-phenylbenzoxazole 48 can undergo a
radical bromination in the presence of for example azodiisobutyronitrile (AIBN) or
benzoyl peroxide, preferably AIBN, and N-bromosuccinimide in a suitable solvent such as

5 carbon tetrachloride to yield a corresponding bromomethyl derivative of formula 49.
Replacement of the bromide with an acetate can be effected with an acetate such as cesium
acetate in an inert solvent such as dimethylformamide. Removal of the acetatein a
compound of formula 50 can be effected with a base such as sodium or potassium
carbonate preferably potassium carbonate in a suitable solvent such as methanol to yield an

10 alcohol of formula 51. An allyl ester of formula 52 can be prepared by reaction with
carbonyldiimidazole in a suitable solvent such as methylene chloride, and further addition
of the tosic salt of phenylalanine allyl ester (prepared according to the procedure of
Waldman and Kunz, Liebigs Ann. Chem., 1983, 1712) in the presence of a base such as
triethylamine in a suitable solvent such as methylene chloride. An acid of formula 53 can

15  be prepared by deprotection in ethanol in the presence of a suitable catalyst such as
tris(triphenylphosphine)-rhodium chloride at approximately 80 °C.

Exemplary preparations of scheme 10 are given in Example 9.



Exenpl ary preparations of scheme 11 are given in Exanpl g5 &0,
Schene 12 describes a nethod of preparing a conpound of For?r&ﬁﬁ)lgrg@ovﬁerel n

Ais a single bond, mis 1, nandr are 0, Bis -CH2-, R and R3 are
pyridyl, wldiksss( 2- hydr oxynet hyl ) benzof uran-5-yl as def i NeSrBpiIRRSy 17 COC
1) Coupl ing 2) Reduction 61 OAlk 62 1) NH2 COOWe 2) Hydrolysis U COOH 6
Generally as set forth in scheme 12, -35-

(5-pyridin-3-yl -benzof uran-2-yl) met hano161 10 can be prepared follow ng

t he procedure of schene 3 for corrpouﬁﬁgl—fm—B1 ut repl aci ng benzeneboronic acid

wi th di et hyl g"{hgé‘l“gy‘i‘;b rane. Ac tion with 4-ni Ehen yl . chl or of or mat e
in an hal ogen eddidratibes Est iPEFRANS ALPTHRARN 8 prmala d, wRereigihisa y)| -
benzof ur apin@e or&IHY 1, raramtrraememw-cslar Rbm;ed n’ £2 arpheferd¥eph é:{yeqi qglaWI th

2-amno-3; p | - propi oni C ester (.met hod for th
synt hesi sh?tﬁ‘%a@’géi‘fdbé srgorazel- ?é’féﬁé’rﬁagﬁnf %Bé’ia&t ﬁrrYé“ngé‘i‘bsé‘k‘ﬁf)F‘%d%ﬁﬂeég
Chem , 15958¢for23, 575 ) and DMAP in a suitable inert 15 Septenber 2004 WO
01/68591 -37 PCT/EPQO /02597 sol vent such as DMF, followed by hydrolysis can
give 3-pyridin-4-yl-2-(5-pyrigin-3-yl- OH
benzof ur an- 2- yl met hexysar banyllani_no) ,propi Cc act+d—63—=Exenplary

i
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Generally as set forth in scheme 11, 2-benzylideneamino-4-methylphenol 54 can be
prepared following the procedure described by A. W. Baker, J.Am.Chem.Soc., 1959, 81,
1524, from 2-amino-p-cresol and benzaldehyde in a suitable solvent such as methanof. 5-
10 Methyl-2-phenylbenzoxazole 55 can be prepared following the procedure described by R.
Varma et al., J. Heterocyclic Chem., 1998, 35, 1539 by cyclization of 2-benzylideneamino-4-
fnethylphenol 54 with manganese (III) acetate dihydrate in a suitable inert solvent such as
* benzene or toluene, preferably toluene. Radical bromination of the methyl group can be
effected by means described in scheme 10 in the presence of azodiisobutyronitrile (AIBN)

- 15 or benzoyl peroxide, preferably AIBN, and N-bromosuccinimide in a suitable solvent such
as carbon tetrachloride to yield 5-bromomethyl-2-phenylbenzoxazole 56. Replacement of
the bromide derivative of formula 56 can be effected with an acetate such as potassium or
cesium acetate, preferably cesium acetate in an inert solvent such as dimethylformamide,
followed by hydrolysis to yield the alcohol of formula 58. Acylation of the alcohol of

20 general formula 58 with 2-isocyanato-3-phenyl-propionate 5, followed by hydrolysis



5 Schene 13 describes a nethod of preparing a conpound E‘r%
wherein Ais a single bond, mis 1, n and r are 0, B |%SE§| e&ermd R3

are aryl, preferably phenyl, Alk is alkyl, and R2 is

2, 3- di hy W0I8s%0f ur anol - 5-yl as defi ned before. Br d ai serERR/os @R geent
OCN 1.) OH 66 \% SOH 0 2.) Hydrolysis clizatiorz CH3CO3H 68 Cenerally as
set forth in schene 13, allyl bromde ¢ R-react with 4- phenyl phenol 64 10
to give t e c{ %{ ﬁgher 5 tha der basi c, condi ti ons c n urzdergo Cl ai sen
rear r angeffent - v preFaPELrFs Ia FEeRSABPNEhschaimesramgive peracetic acid
can eff ecpher;yﬂ:lenza:tazthiyhnéthexyZar&onﬂhhﬁdép3-lpheﬂ}ﬂfp%;ﬂ6m%"a¥ﬂd@' cohol 67.

Fol | ow ng the procedure of schenes | to 5 treatnent wth

2- i socyanat o- Bxqphplayy peparptionsadf ecemelidarB ytlen iy Bxfmplanogi ve the acid of
formul a 68. Exenplary preparations of schenme 13 are given in Exanple 12. 15
Sept enber 2004 WD 01/ 68591 -38 Schenme 14 PCT/ EPQ /02597 Schene 14 descri bes
a nmet hod of preparing a conpound of Echiemd B2 1, wherein Ais a -Q(CH2)2-, m
is 1 nandr are 0, Bis -CH2-, Rt, R2, and R3 are aryl, preferably phenyl
or phényl eneSchegupibddsoritiey o mamhbdbkprieparing cydmpeaurdiaffiFoegulielf ahereirss iSa 72

single bond, mis 1, n and r are 0, B is -CHa-, R' and R*are pyridyl, R? is (2-
hydfoxymethyl)benzofuran-S-yl as defined before.
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2) Hydrolysis COOH

Generally as set forth in scheme 12, (5-pyridin-3-yl-benzofuran-2-yl}-methanol 61
10 can be prepared following the procedure of scheme 3 for compound 17 but replacing
benzeneboronic acid with diethyl 3-pyridyl borane. Acylation with 4-nitrophenyl
- chloroformate in an halogenated solvent such as dichloromethane can give 5-pyridin-3-yi-
benzofuran-2-ylmethyl p-nitropheny! carbonate 62, which when treated with 2-amino-3-
pyridin-4-yl-propionic acid methyl ester (method for the synthesis is described in the
15 chemical literature, for example J. Org. Chern.,1958, 23, 575 ) and DMAP in a suitable inert



70 1) Hydroboration O- HO 2) Oxidation with al kaline |
Cenerally as set forth in schene 14, 4-vinyl benzoic acig‘?égﬁggﬁeg%o&g

esterified followng the procedure in Liebigs Ann. Chem, 1988, 559-563,

i n met hangb oeédas t hi onyl chl ori de. The vinyl benzoate 74 /ﬂ%lmzs -

hydr oborated with 9-BBN or BH3, preferably 9-BBN, followe y oxlidation

w th an al kaline peroxide in an inert sd?ent, preferably tetrahydrofuran,
to yield io the alcohol of Formula 71. Conversion into the phenyl ether 72
can be ef feokveaisushanDikffellaweddy hydealysis qan sivied-priridiericd -1 5-pydding3-yl-

azodi car bopefl8hRarRPG1théth onPRASROL Sepiddit aci3.n€rt sol vent such as
tetrahydrofuran, fol'low nd a procedure iﬁ Synthesis, 1981,1, or in

J. Chem Soc. Per gyethpldrf BPeparatiohs ofischand $2 afdgiiiealin ?Qarg lelii® benzoate of o
formula 72 , coné)ensatlon w th an 1 socyanate of Fornmula 5, and hydrol ysis
as in the previous schenes 15 can give the conmpound of Fornula 73. Schene
15 Schene 15 descri bes a nethod of preRankny a conpound of Formula I,
wherein Ais a single bond, mis 1, 2 or 3, nandr are 0, Bis -CH2-, R,

EBf are QrR yl, ps&feﬁe?bayscﬂhmghfmaa%f' ﬁepaﬂgy# ;&ﬁ%&g{ﬁﬂﬁfrﬁ{m@%}lﬂﬁf—éiﬂ%gsa
erore,- I,S.ap afyl.rin upst] tyent__as er)ne eyore. an 1 S ,
“tetrazol y|§m&Abgef1 '6‘8%1“-%33’(‘??)%- 75 pAlpRes a(fr«sra{’ wﬁzraégm}xfn(%m

alkyl, and R? is 2,3-dihydro-benzofuranol-5-yl as defined before.
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2.) Hydrolysis

Generally as set forth in scheme 13, allyl bromide can react with 4-phenylphenol 64
10  to give the allyl ether 65 that under basic conditions can undergo Claisen rearrangement to
prepare an allyl alcohol 66. Treatment with peracetic acid can effect cyclization to the 2,3-
dihydro-benzofuran-2-yl alcohol 67. Following the procedure of schemes 1 to 5 treatment
with 2-isocyanato-3-phenyl-propionate 5, and hydrolysis can give the acid of formula 68.

Exemplary preparations of scheme 13 are given in Example 12.



15 Septenber 2004 PCT/EP01/ 02597 201 (M52 The chl or of f ral
formula 200, can be treated wth 2-am no 3-phenyl prop?%%%ﬁnﬁgr?@fl\/bli
et al, Tet. Letters, 1984, 25, 4583) in a suitable solvent such as THE and
in the proeageHe of a base such as triethylamne to give S of
general fornmula 5 201, which can then be converted to thg’ tetrg)'z%qgll
conpound 202 following the procedure -88-OW Wttersdorf, J. Med. Chem
1984, 27, 840, with sodium azide in _the presence of ammoniumchloride in a
sol vent such as DVF. The | P recept oPBgiealdnists such as those described in
this inventi ref erabl, possess_anti-i nfl anmat ory_and/ qr _anal gesi c
properties iﬁ&ﬁ%h%@ﬁf %Pﬁ@?@?f%fﬂ%@%ﬁﬁwﬁegn Pf]ﬁ‘?fmﬂlil&wae&%‘“d‘e‘ééri bed
in t[le PI-@RCHE)at, BN &) hafd Acfe m?eré L¢H§-§1T1ﬁ,rR2'. and g? ix?ﬁfﬂ,{ﬂ@?erﬁlﬁ{aﬂényﬁ@ﬁh%?' c
agents in,ma S, especia hu S. ey find utility in pain’conditions
froma mpﬁléﬂﬂ]é?a“i’ é‘TSQCCB‘VS é‘&é‘é@,“ﬁﬁ@ﬁﬁﬂﬂﬁfﬁ‘eﬂﬁefﬁét limited to, inflammtory
pain, surgical pain, visceral pain, dental pain, prenenstrual pain, central
pain, pain due to [burngemdsg ai ne or Jcl usi@fqdigagaches, nerveginjury,
neuritis, neur FaSoH pals@ni ng, FSek€m c injury, inte ' L~ cystitis,
cancer pai , parasitic.sQr gt eri al 1 réeetion, pos raumati c
injuries (including fractures and Sports injuries),Hen a associ at ed
with functiona$ bowel disorders suith as iri’“ﬁg‘m‘;%er%g\el sylidr ome. The
conpounds of the present invention also find utility 1n inflamrmt
conditions froma variety of causes, including but not limted
bacterial, fungal or viral inflections, 20 rheumatoid arthrigis] .
osteoarthritis, gery, plagden”iniecti onADx, i di opathie s OH
i nfl anmation,” o o of age, Or —atr | |@. efinci es, Hprgstatitis, .
and conjunctivitis. OThe conpounds of=tte pres@nt Tnvéntion also find
utility in bladder di séfders associated with bl adder out!® obstruction
and urinary incontinence conditions such as bladder outlet obstruction,

urinary incontinence, reduyced pl adder, capacity, frequen of | t.enber
2004 WD 01/ sl s Rortpae oBoTH AT ERUPFRIdNhacid fgean ﬁ%ﬁ%’iﬁﬁé@@ﬁ“& ress
i ncont i nehé procbdndae Liehig Dok Chelr, M98, 550 5830Th methanol with thionylchloride. The
_vinyl benzoate 70 can be hydroborated with 9-BBN or BH;, preferably 9-BBN, followed by
oxidation with an alkaline peroxide in an inert solvent, preferably tetrahydrofuran, to yield

10 thealcohol of Formula 71. Conversion into the phenyl ether 72 can be effected with
addition of phenol in the presence of diethyl azodicarboxylate and triphenyl phosphine, in
an inert solvent such as tetrahydrofuran, following a procedure in Synthesis, 1981,1, or in
J.Chem.Soc.Perkin Trans. 1981, 1, 2328. Reduction of the benzoate of formula 72,
condensation with an isocyanate of Formula 5, and hydrolysis as in the previous schemes

15 can give the compound of Formula 73.

Scheme 15

Scheme 15 describes a method of preparing a compound of Formula I, wherein Aisa
singlebond, mis 1,2 or 3, nand r are 0, B is -CH;-, R}, R*are aryl, preferably phenyl, Ris
aryl or heteroaryl as defined before, R is an aryl ring substituent as defined before and R* is

20 tetrazolyl.



prostatic hypertrophy (BPH), prostatitis, detrusor hypquggggﬁk%r2&&inary
frequency, nocturia, urinary urgency, overactive bl add

hypersensitivity, urge incontinence, urethritis, prostatitits, pelvic pain
syndr omewo&8deat odyni a, cystitis, and |d|ophat|c bIadderPFi@Pou
hypersensitivity. Conpounds of the present invention also

the treatment of hypotensive vascul ar¥iseases such as hypotenS|on
associated with septic shock. In addition, the conpounds of the present
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The chloroformate of general formula 200, can be treated with 2-amino 3-phenyl
propionitrile (K. Moli et al, Tet. Letters, 1984, 25, 4583) in a suitable solvent such as THF
and in the presence of a base such as triethylamine to give a compound of general formula

5 201, which can then be converted to the tetfazolyl compound 202 following the procedure
of O.W. Wottersdorf, . Med. Chem, 1984, 27, 840, with sodium azide in the presence of
ammonium chloride in a solvent such as DMF.

The IP receptor antagonists such as those described in this invention preferably

possess anti-inflammatory and/or analgesic properties in vivo. Accordingly, the

10 compounds of Formula I as described in the present invention are useful as anti-
inflammatory and/or analgesic agents in mammals, especially humans. They find utility in
pain conditions from a wide variety of causes, including but not limited to, inflammatory
pain, surgical pain, visceral pain, dental pain, premenstrual pain, central pain, pain due to
burns, migraine or cluster headaches, nerve injury, neuritis, neuralgias, poisoning,

15  ischemic injury, interstitial cystitis, cancer pain, viral, parésitic or bacterial infection, post-
traumatic injuries (including fractures and sports injuries), and pain associated with

functional bowel disorders such as irritable bowel syndrome.

The compounds of the present invention also find utility in inflammatory conditions
from a variety of causes, including but not limited to, bacterial, fungal or viral infections,
20  rheumatoid arthritis, osteoarthritis, surgery, bladder infection or idiopathic bladder

inflammation, over-use, old age, or nutritional deficiencies, prostatitis, and conjunctivitis.

The compounds of the present invention also find utility in bladder disorders
associated with bladder outlet obstruction and urinary incontinence conditions such as

bladder outlet obstruction, urinary incontinence, reduced bladder capacity, frequency of
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anti-inflanmmat ory/anal gesic activity of conpounds of this I hvention was
assayed by in vivo assays such as the Rat Carrageenan Paw Assay, the Rat
Conpl et ewlg AWASh;S Adj uvant - I nduced Assay, and the Car bap;,e.?ﬂﬁg/@s'w

I nduced Withing Test as described in nore detail in Exanples , 25 d
29 respectively. The inhibition of bladd8r contractions 5 of this invention
may be assayed by in vivo assays such-as Inhibition of Bl adder
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Exanpl e 28. The present invention includes phafmaceutical cornpositions
conpri si n§YRSIS§SEBEYone conpound of the present invention, or an

i ndi vidual isoner, racem.c or non-racemc _njxture 8{€6i SONers or a
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one phar "ggRulak dfdehsts afch @PhRRIéhsFoH dsbSate PREhQBStiWRALLY ot her therapeutic
and/ or 15 prophylactic ingredients. In general, the conpounds of the

present i nveniph @aditioh| the €omflitsIrehepketdht trvehtien aRE Bhi Galityin hd @&dtneat
anount by any of the accepted des o mnistration for agents that

{ . : a
serve si nof EsPisatory giseages sug s FES“’CF@S‘QQ@?‘F’Enges are typically 1-500 ngy
daily, prefergbly 1- 100 dai ]y, and nos, referably 1-30 ng daily,
depend#ﬁg upoﬁ%ﬁ exf iremwssﬁwreéeﬁghﬁﬁef%@@g}ﬂlw Gpoqmiz %i sease to
be treat edilnidies, TBe PAEGhatsb@dal BRsid\ S Hetupiktics NAn GRS, Mddrew-IE Reey of the
corrpoundm&sed, the route and form of adm |strgt|on, t he indication
t owar ds wHiogk 1988 Ghantsri2610P kbl Grrnd Colerpan defdt PhRtmqnlesiss Kewpund 834 444
experi encegefzbhe nedical practitioner involved. One of ordinary 'skill in
the art of treating such diseases will be able, without undue
experi nment at i hedifding affigity SMGRsIRMMPpARRAS NeHe ikRAMLHAYL:t dATmeDBretbwith
di scl osure, of t.hi ?_IAppI | catltll Qn, to ascertain at er%psut I cal cllél ],fffect Ive
amount 'of tl[uh@l vitro Human Platelet IP receptor binding Assay as described 1n more détail in

Example 23. Preferred compounds have a pK; in the range of 6.0 to 8.7 in this assay.

In the following table are givén examples of in vitro Human Platelet IP Receptor

binding data of some specific compounds of this invention:

Compound affinity
towards the Human Platelet IP
receptor (pK;)
7 7.78
24 7.46
33 7.23
41 8.7
53 7.9
73 6.6
75 7.5
85 7.45
91 7.4
113 6.72
116 7.9
137 7.4
144 6.47
150 6.07
156 8.1
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parenteral us Formu] ati ons .c ai ni n ne .(1) mlliar tive
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100 mg daily, and most preferably 1-30 mg daily, dependmg upon numerous factors such
20  as the severity of the disease to be treated, the age and relative health of the subject, the
potency of the compound used, the route and form of administration, the indication
towards which the administration is directed, and the preferences and experience of the
‘medical practitioner involved. One of ordinary skill in the art of treating such diseases will
be able, without undue experimentation and in reliance upon personal knowledge and the
25 disclosure of this Application, to ascertain a therapeutically effective amount of the
compounds of the present invention for a given disease. In general, compounds of the
present invention will be administered as pharmaceutical formulations including those
suitable for oral (including buccal and sub-lingual), rectal, nasal, topical, pulmonary,
vaginal, or parenteral (including intrarnuscular, intraarterial, intrathecal, subcutaneous
30 and intravenous) administration or in a form suitable for administration by inhalation or
insufflation. The preferred manner of administration is generally oral using a convenient

daily dosage regimen which can be adjusted according to the degree of affliction.

A compound or compounds of the present invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of
35 pharmaceutical compositions and unit dosages. The pharmaceutical compositions and unit

dosage forms may be comprised of conventional ingredients in conventional proportions,



material. I'n powders, the carrier generally is a finel y1§S¥?t@@‘Ee§%d4d whi ch
is a mxture with the finely divided active conponent lets, the
active conponent generally is mxed 20 with the carrier having the
necessarYONA¥Phg capacity in suitable proportions and cargeEre®2sm t he
shape and size desired. The powders ang,tablets preferably contain from
about one (1) to about seventy (70) percent of the active conpound.
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compacted in the shape and size desired. The powders and tablets preferably contain from
about one (1) to about seventy (70) percent of the active compound. Suitable carriers
include but are not limited to magnesium carbonate, magnesium stearate, talc, sugar,
lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium

25 carboxymethylcellulose, a low melting wax, cocoa butter, and the like. The term

“preparation” is intended to include the formulation of the active compound with

encapsulating material as carrier, prowdmg a capsule in which the active component, with
or without carriers, is surrounded by a carrier, which is in association with it. Similarly,
cachets and lozenges are included. Tablets, powders, capsules, pills, cachets, and lozenges

30 may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, or solid form
preparations which are intended to be converted shortly before use to liquid form
preparations. Emulsions may be prepared in solutions, for example, in aqueous propylene

35 glycol solutions or may contain emulsifying agents, for example, such as lecithin, sorbitan

monooleate, or acacia. Aqueous solutions can be prepared by dissolving the active
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20 The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal patch.
Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents. Lotions may be formulated with
an aqueous or oily base and will in general also containing one or more emulsifying agents,

25 stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring
agents. Formulations suitable for topical administration in the mouth include lozenges
comprising active agents in a flavored base, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base such as gelatin and glycerin or
sucrose and acacia; and mouthwashes comprising the active ingredient in a suitable liquid

30 -carrier.

The compounds of the present invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa butter
is first melted and the active component is dispersed homogeneously, for example, by
stirring. The molten homogeneous mixture is then poured into convenient sized molds,

35 allowed to cool, and to solidify.
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20 Alternatively the active ingredients may be provided in a form of a dry powder, for

example a powder mix of the compound in a suitable powder base such as lactose, starch,

starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).

The powder carrier will form a gel in the nasal cavity. The powder composition may be

presented in unit dose form for example in capsules or cartridges of e.g., gelatin or blister

25  packs from which the powder may be administered by means of an inhaler.

The compounds of the present invention can be formulated in transdermal or
subcutaneous drug delivery devices. These delivery systems are advantageous when
sustained release of the compound is necessary and when patient compliance with a
treatment regimen is crucial. Compounds in a transdermal delivery systems are frequently

30 attached to an skin-adhesive solid support. The compound of interest can also be
combined with a penetration enhancer, e.g., Azone (1-dodecylazacycloheptan-2-one).
Sustained release delivery systems are inserted subcutaneously into to the subdermal layer
by surgery or injection. The subdermal implants encapsulate the compound in = lipid
soluble membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polyactic acid.
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+~1- benzyk&xg@ﬂer %eﬂ;yl ani no) - 3- phenyl -propionic acid 7. In accordance with
t he gener 1, the following is the preparation of a conpound 5 of
Formula |, wherein each of R, R2, and R3 is phenyl, Ais -OCH2-, Bis
-CH2-, mis 1, and n and r are 0.

EXAMPLES

The following preparations and examples are given to enable those skilled in the art
to more clearly understand and to pré.ctice the present invention. They should not be
15 considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

Efforts have been made to ensure accuracy with respect to numbers used (e.g.,
amounts, temperatures, etc.), but some experimental error and deviation should, of course,
be allowed for as well as due to differences such as, for example, in calibration, rounding of

20 numbers, and the like.



Step 1: 4-Phenoxynethyl benzoic acid 3 Phenol 2 (4.706 g45 t?mrggp@mand KOH
(6.172 g, 110 mmol) were conbined in dinethyl 1o squOX|de (250nmL) .
4- Chl or onet hyl benzoic acid 1 (8.530 g, 50.0 mvl) was added. The m xture
was stir MOoi853Ioom t enperature overni ght. The m xt ure wa®CTEPALIOSBUr ed
into H20 and acidified with concentrateg HClI. The sol ution was then
extracted and concentrated to give a solid. The solid was dissolved in an
aqueous sodi um bi carbonate sol utiogxahkE washed with ethyl acetate. The
aqueous m xture was then acidified With I5 dilute HO formng a precipitate
whi ch was il fpareds eRe, thvl-Be S Hvlamino B39 hetiyl- BREPIGHIY 8@l by | benzoi ¢
acid 3. Step Z: - Phenoxynet hyT ahenyl met hano - Phénoxynet hyl benzoi c
acid 3 (3.424 g, 15.0 mol) was dissolved in tetrahydrofuran 20 (THF)
(50m) and cooled to O C. A solution of borane in (33 m, 33.0 mol)
was added dropwise at O C. The solution was, the owed to warmto room
tenperature and stir overnight. The m xtur ¢ t hen quenched with water,
aqueous NaOH was added, and stirregd Y ~ddisn sol ution was then
acidified with dilute HO and eétr The Hextracts were dri ed,
concentrated, and purifiedgDy NG graphy to give about 2.9 g of 25
crystalline 4-phenoxynet hny met hanol 4. 15 Septenber 2004 WD 01/ 68591
-47 PCT/ EPQO /02597 Step 3: -2- 4- Phenoxvnet hvl - benzvl o carbon | am no - 3-
hen |- ro ionic acid meth 1 ester é‘? Pheny| aI ani ne net hyl ester

hydr ochl ofdhdecogdanse yithabe gamstal schamed; the dolinvang is thepreppeation ot a camperpad and
cooled &0 1t 3 - -

foll ovve§d bgF%}rﬂiﬁ%?ne Igm(%gér\s (%frkl’lklﬂ' fgnﬁ‘]iri)ﬁ)i.s %'ﬂll'%@d%?t ur e}@ m@ah%ﬂe%gqu%%r mto
room tenpesndtr@reland was stirred for three hours. The nmixture was then
poured into dilute HCI'. The |ayers were separated. The organic extracts
were washédeP lri ed, and concentrated to give about 5.8 g of a clear oil of

R) - 2-i socyanat o- 3- phenyl - propi oni ¢ acid nethyl ester 5.
(R)- 4y Phenoxyme vlbez}:zcnc acncP y

Phenol 2 {4.706 g, 50.0 mmol) and KOH (6.172 g, 110 mmol) were combined in dimethyl
10 sulfoxide (DMSO) (250ml). 4-Chloromethylbenzoic acid 1 {8.530 g, 50.0 mmol) was
added. The mixture was stirred at room temperature overnight. The mixture was then
poured into H;O and acidified with concentrated HC. The solution was then extracted
and concentrated to give a solid. The solid was dissolved in an aqueous sodium bicarbonate
solution, then washed with ethyl acetate. The aqueous mixture was then acidified with
15 dilute HCI forming a precipitate which was filtered and dried to give about 3.7 g of 4-
phenoxymethylbenzoic acid 3.

Step 2:

4-Phenoxymethylphenylmethanol 4

4-Phenoxymethylbenzoic acid 3 (3.424 g, 15.0 mmol) was dissolved in -tetrahydrofuran
20 (THF) (50ml) and cooled to 0 °C. A solution of borane in THF (33 ml, 33.0 mmol) was

added dropwise at 0 °C. The solution was then allowed to warm to room temperature and

stir overnight. The mixture was then quenched with water, aqueous NaOH was added, and

stirred for 30 min. The solution was then acidified with dilute HCl and extracted. The

extracts were dried, concentrated, and purified by chromatography to give about 2.9 g of
25 crystalline 4-phenoxymethylphenylmethanol 4.



10 4- Phenoxynet hyl phenyl net hanol 4 (0.857 g, 4.0 mmol),

(R) - 2-isocyanat o- 3- phenyl - propionic acid nethyl ester %5 ?Tptg?gegzo%ti 0
nmol ) and 4-di et hyl am nopyri dine (DVAP) (10 ng) were conbi ned, heated
until myld eiesseind stirred for 20 m n. Upon cooling, the pegspoL@sEAS
purified by chromatography to give about 1.6 g of (R)-2-(4-phenoxynethyl -
benzyl oxycar bonyl ani no) - 3- phenyl - propi 8Arc acid nethyl ester 6. 15-Step 4:
R -2- 4-Phenoxvmeth 1-benz to carbonvlamno -3- hen 1- ro ionic acid 7
(R) - 2- (4S®penoxynet hyl - benzyl oxycar bonyl ani no) - 3- phenyl - pr opi oni ¢ aci d
met hyl ester (1.60 .83 ) d in _net hanal )

t enper at {RE2-(A-Rheno dsbenzviexycarbonylaminoas hemyilsp :

added an¢ the m xture was stirred 20 overnight. The m xture was diluted
with H2O7(50 m ). The net hanol was then renoved in vacuo. The aqueous
residue V(‘R?—gﬂ@ﬁﬂélﬁﬁiﬁ@' mtttyDesfer By bk ddGlorfder(Bi5g 3@ nnnely wai tasavadiatmethgene
filtered ‘and dried. Recrystallization gave about 1.2 of

(R) - 2-{ 4-chheideandeodlpd to Q)%Gmﬂnpagcyc&Monwlaﬁma}-ﬂsnlpﬁ%awmalﬁ 83t 3¢ acid 7,
mp. 115.9-116..4 C._Sinilarl epl aGi kgt mat e
substi t u&@%‘“ﬁ‘ﬁiekf'?'cﬁ géfrhe (g{%enﬁp’/ 1ﬁgigl\'/‘,g° 0. ?gl eltq1 E%ﬂ?% I“I%Séw(%\‘ghdctg (r%rvpagﬁﬁg 296

2- [ 4- ( 2- reefnpevayurp hadorystirtedyfoy thioeertmpire Bheanistury wastheo|pogreshiaidilye SSiloni ¢
acid, 74

: . 92.6-93. ; . . to
214" (2. TdpeE Rk sspedTls R Phssa o Ped digh pd poncepuated o L
aci d, 75, givagboull .8 g@f 2 tReaDoildf (BP-2-isocyanato-3-phenyl-propionic acid methyl ester 5.
2-[4-(3-fluoro-phenoxynet hyl ) - benzyl oxycar bonyl am no) - 3- phenyl - pr.opi oni ¢
aci d, 136, 4-PhpnoxiMéttgiphbAylmetiandla Gegi7egriddy maeid (RIE2 G50cpEB4a-3TbFNPPQl / 02597

- 48 e . i -
(R) - 2- [ 4-RESPiRgicasifbstwhstar 328 g’hse%r&@%%fﬂc}f*ﬁ*%g%*z‘ng;%%;%%%‘y‘?%%?%o]
- 3- phenyl ﬂ(}ﬂﬁ?p&@a t@mbBinied, hedtéd unyil mdBén,end6tirred @ 20Rping Upongogliigythe
enzenesul f o '

o opi oni credEie BTG I8 angneisply e TRA S TNFEARYY ApRarediph ey -

[ 4- ( 3- acebazgvipartvigheiyoed-putiylipeogighivacsbmbibpdsterién o]
-3-phenyl -propionic acid, 79, np. 190.3-193.5 C
(R) - 2-154- $@pat t r o- phenoxynet hyl ) - benzyl oxycar bonyl am no] - 3- phenyl - pr opi oni ¢

aci d, '
(R)-2-(4-Phenoxvmethyl-benzyloxycarbonylamino)-3-phenyl-propionic acid 7
(R)-2-(4-Phenoxymethyl-benzyloxycarbonylamino)-3-phenyl-propionic aci‘d methyl ester

6 (1.605 g, 3.83 mmol) was dissolved in methanol (40ml) at room temperature. A solution

of LIOH (177 mg, 4.21 mmol) in 15ml of H,O was then added and the mixture was stirred
20 overnight. The mixture was diluted with HO (50 ml). The methanol was then removed in

vacuo. The aqueous residue was acidified with 4.5 N HCl forming a precipitate that was .

filtered and dried. Recrystallization gave about 1.2 g of (R)-2-(4-phenoxymethyl-

ropio

5 0,
mn gth

4
[3

benzyloxycarbonylamino)-3-phenyl-propionic acid 7, mp. 115.9-116.7 °C.

Siniﬂarly replacing phenol 2 with the appropriate substituted phenols in Step 1 gave
25 the following compounds:
2-[4-(2—methoxy-phenoxymethyl)-benzyloxycarbonylamino]—3-phenyl-propionic acid, 74,
mp. 92.6-93.5 °C;
2-[4-(2—ﬂuoro-phenoxymethyl)-benzyloxycarbonylamino]-3-pheny1-propionic acid, 73,
mp. 114.0-117.0 °C;
30 2-[4—(3-ﬂuoro-phenoxymethy1)-benzyloxycarbonylamino]-3-phenyl—propionic acid, 76,
mp. 107.9-110.0 °C;



80, rnp. 160.8-161.7 C and (R -3-phenyl-2-(4-(3- [(1 15 September 2004
- phenyl - met hanoyl ) - am nol - phenoxynethyl]- 1o

benzyl oxycar bonyl arino) - propionic acid, 81, np. 161.9-163.7 C. Simlarly
repl aci ngofeeey 2 in Step 1 with thi ophenol gave 3- phe”yi’cﬁiﬁﬁmzsw
phenyl sul f anyl net hyl - benzyl oxycar bonyl am no) - propi oni ¢ acid, 82a, np.
113.3-114.1 C Slmlarly repl aci ng 4- C‘Iﬂso‘rorrethyl benzoi c aC|d 1 |n Step 1
with 3-fl yl benzoi ¢ acid pepardfr

3-f1 uoro(gyr?e%gﬁmﬁ pesuliohtamingp e RSO bRy s amaspigo]-3-phenyl-

I\I—brormsqﬁ.g ;g,h;gm 7 lggrllgqrg ji@tgqehl oride, as described in the procedure
In J. Med. 877-885, 'gave 2-(3-fluoro-4-phenoxynet hyl -

Sirraa G ??3?‘%‘%9‘?%@%ﬁf‘%ﬂ@%%e?’é%gﬁkﬁy‘f&bﬁ e Ro it FRo s o

5in St emroﬁxomda’hcb@)mpf%aﬁ 986§0:f,:yanato propionic acid derivatives, the
foll ow ng conpounds can be 20 prepared:

(R) - 2-5 sqRy M 4-(B-ace xhﬁmzﬁelm edhiyl) Benpflophephladin] »phen igRichy|
ester gave_ 3- (3- begaenes M*rhm )rqlo phgﬁy’lm)& 2- (Z pr‘eIﬂ Phényh el

noxynet h;ﬂqdaéaz%‘l’ol)??éa}%%ﬁ»am no)- propionic acid, 83, nmp. 129.7-130.3 *C
and (R)-2-isocyanato-3-(1-nethyl-1Hindol -3-yl)- prop| onic acid nethyl ester
gave (R) @.)(&[ -P35 nitea-ph¢noxpmethyl)-benzyloxycarbonylamino}-3-phenyl-propionic aci

i ndol - % benzyl o) cycar bonyl am no) - pr opi oni c aC| d,
170, rrp r@ééogqgm g:r%égtenber 2004 WO 01/ 68591 PCT/ EPOL102597 - 49-
EXAVPLE 2 Phe, yl oxy-carhon | amn phenyl - propi oni ¢
acid 13. @#?%’858‘}(" F@'e{gmf(? hf"ﬂ '@%tﬁé?%)fyﬁ H'Eﬁ'é’ no’fYHEO}FﬂF'I owing is the
pr epangt i g9 x?ca%ﬂgﬂ) gggo)-grdf,ﬁofpwm o Sme@ qks7eech of R, R -, and R3.

I's phenyl, A'is - and n and r areO Step 1:
4- Pheneth to enzoic acid nethyl ester 10. NaH (60% (4.400 g, 120.0 mmol)

was added to éﬁzﬁﬁhw %}L&.@l 7] lﬂ%t lkﬁﬁﬁhi@h{?n&gave 31Em(gllJ hqued by

4- hydr oxybenzoi ¢ aci ester After H2
phenylsulfanylmethyl benzyloxycarbonylammo)—proplomc acid, 82a, mp 113.3-114.1 °C.

Similarly replacing 4-chloromethylbenzoic acid 1 in Step 1 with 3-fluoro-4-
bromomethylbenzoic acid (prepared from 3-finoro-4-methyl-benzoic acid by bromination
1 with AIBN and N-bromosuccinimide in carbon tetrachloride, as described in the
procedure in J.Med.Chem., 1992, 35, 877-885, gave 2-(3-ﬂuofo-4-phenoxymethyl~

benzyloxyzarbonylamino}-3-phenyl-propionic acid, 82b, mp. 104.2-104.7 °C.

Surdazly replacing (R)-2-isocyanato-3-phenyl-propionic acid methyl ester 5 in Step

3 with ap;iopriate isocyanato propionic acid derivatives, the foliowing compounds can be
20 prepare::

(R)-2-isocyanato-3-(3-benzenesulfonylamino-phenyl)-propionic acid methyl ester gave 3-

(3-benzenesulfonylamino-phenyl)-2-(4-phenoxymethyl-benzyloxycarbonylamino)-

propionic acid, 83, mp. 129.7-130.3 °C; and

(R)-2-isocyanato-3-(1-methyl-1H-indol-3-yl)-propionic acid methyl ester gave (R)-3-(1-
25 methyl-1H-indol-3-y1)-2-(4-phenoxymethyl-benzyloxycarbonylamino)-propionic acid,

170, mp. 79.9-82.6 °C.



evol uti on ceased, dinethylformam de (DVF) (20ml) was ad@geﬁg%@fmi he
cloudy solution. followed by phenethyl bromde 8 (16.39 m, 120.0 mol),
and the mxture was stirred at 80 C for 24 hours. Upon coollng, the

m xture was poured into H20 and extracted. The organic ¥l Bas9kT €

conbi neWO Y48¥d, dried, and evaporated- The residue 15 was purl%led by
chromat ography to give about 7.6 g of-#phenet hyl oxybenzoi c acid net hyI
ester 10. Step 2: (4-Pheneth +l oxyphenyl)nethanol 11. 4-Phenethyl oxybenzoic
acid nmethyl ester 10 (7.66 g, 29. SBXAMEDE 2vas di ssolved in diethyl 20
ether and chilled to OC. Li AlH4 was slowy added and allowed tQ_stir at 0 C
for 3 hours. (RYTh doxvh enaylremyadasp s ant cproRiic aqid 1
the m xture was all owed to stir for 30 min. The mxture was then acidified
with 4.5 N HCl, extracted, dried, and concentrateg~Nn vacuo to give about
6.7 g of a crystalline (4-phenethyl oxyphenyl)- ol 11. 25 Step 3: R
-2- 4-Pheneth o en to carbon lam no -3- hen - Ic acid nmethyl ester
12. (4- Phenet hyl oxyphenyl ) et hanol 11 (1.1419,59-0 mol),

(R) - 2-i socyanat o- 3-phenyrop| oni : doetmyl €8egr 5 (1.036 g, 5.0
mmol| ) and DVAP (10 ng) co hi.ngd_abd 15 Septenber 2004 WO 01/ 68591

PCT/ EPOL/ Q2S97 50 heat ed Ml t éh and, stirred for 20 nun. Upon cooling
the residue was purified by chrorrat ography to give about 2.1 g of

(R) - 2- (4- phenet hyl oxybenzyl oxycar bonyl ar ni no) - 3- n pr opi oni c_agi d

- met hyl  edh eccoi@nc&vabthegﬁﬁeﬂ schemg 2ptherfellowiseiethe R’EPa\E/Za\'OE‘O‘?fp CQHW?(S‘“SS hen
- ro toni 2 3 1, A is -(CH3);0-, B is -CH;-, mis 1,

(R) 2- (4°§§8 >I/’IJVO§}>‘<E§ uelrfi.sﬁcy 0of>§{y %a?%%ﬁyllsar%e%)-:% p(heng/zl propi onic acid

nmet hyl eahdmanﬂ&a@'eOlOG g, 4.85 mvol) was dissolved in nethanol (75 nl) at
roomtenperature. A solution of LiOH (244 ng, 5.83 mol) in 20 M of HO
was then Sekd and the m xture was stirred overnight. The m xture was
diluted with H20 (100 rﬂ) _The nmet hanol was then 10 renoved in vacuo. The
aqueous re&Bhehethvierybonyoltadidynelnyng N ether and acidifiedwith

NaH (60%) (4.400 g, 120.0 mmol) was added to freshly distilled THE chilled to 0 °C,

10 followed by 4-hydroxybenzoic acid methyl ester 9 {15.215 g, 100.0 mmol). After H,
evolution ceased, dimethylformamide (DMF) (20ml) was added clearing the cloudy
solution. followed by phenethyl bromide 8 (16.39 ml, 120.0 mmol), and the mixture was

stirred at 80 °C for 24 hours. Upon cooling, the mixture was poured into H,0 and
extracted. The organic extracts were combined, washed, dried, and evaporated. The residue

15 was purified by chromatography to give about 7.6 g of 4-phenethyloxybenzoic acid methyl
ester 10.

Step 2:

(4-Phenethyloxyphenyl )methanol 11.

4-Phenethyloxybenzoic acid methyl ester 10 (7.66 g, 29.89 mmol) was dissolved in diethyl

20  ether and chilled to 0°C. LiAlH, was slowly added and allowed to stir at 0 C for 3 hours.
The mixture was quenched with H,O. After addition of 3N NaOH the mixture was
allowed to stir for 30 min. The mixture was then acidified with 4.5 N HCl, extracted, dried,
and concentrated in vacuo to give about 6.7 g of a crystalline (4-phenethyloxyphenyl)-
methanol 11.

25 Step3:
{(R)-2-( 4—Phenethﬂoy_czbengylogcarbonylamino )-3-phenyl-propionic acid methyl ester 12.

(4-Phenethyloxyphenyl)methanol 11 (1.141 g, 5.0 mmot), (R)-2-isocyanato-3-phenyl-
propionic acid methyl ester 5 (1.036 g, 5.0 mmol) and DMAP (10 mg) were combined and



4.5 N HCl. The aqueous nmixture was then extracted w th ¢ gbh@r@apbiane,
dried, and concentrated in vacuo. The residue was dissolved in hot diethyl
~ether. A slight excess of t-butylam ne was added. The m xture was again

heat ed t@olRiskdo?d then allowed to stand form ng crystal spcEigeti/e2eel i ng the
crystals were filtered and dried to give about 1.9 g of the 15 t-butylam ne

salt of (R)-2-(4-phenethyl oxybenzyl oxytﬁ%‘r bonyl am no) - 3- phenyl - propi oni c
acid 13, rnp._ 155 6-157.QC.. Sim |l grl | | owing Steps,3 and 4

repl aci nghfa&‘icbﬂ%‘iﬂle‘f‘?ml’(ﬂ@gﬁﬂ@'ﬁ?E‘%ﬁ?&'ﬁéﬁb&%?%ﬁ% ecfgsﬁ% e%zﬁ;&u&ﬁe?} e

aryl al koxypdatibgrapiiatoive abane2. 1 ge,f(Io)l-i-@zﬂdphgnabﬁpmdsyloxy‘carbonylamino)-3-

2- (4- benzyl] oxybenzyl carqony] am no) - 3- phenyl - propi oni ¢ acid, 84, :
11{(3_ 3- 119¥berg¥-ngpi¥micaci me}/ y! ester)lz P yl-prop nmp

2-[4-(4-fluoro-benzyl oxy) - benzyl oxycar bonyl am no} - 3- phenyl - propi oni ¢ aci d,
85, mp. 18#PA138.0 C

oo o e Y e D A R 3 5 BRET B BRI 1 2101 ¢ 86 P
R) - 3- ph = 2-[4- (3 | - - l.ami nol,- ioni id
57, . B2 e s o by RD R g SHERBIT: SN Sht S cp 1

with the appsapsbad.ss RERM Waissgivd it Methiaabll (08untl) atmopotengserature. A
6- Bronmonet hyl - | H- | ndﬁ’l_e gave

2- { 2- hydr §tion [oj_l.(q (2%&_548%%1}1%)@1&{% yvas then added and the mixture

et hanoy! arjJ3Qlirréd BR@RIght. The pAiRkire wasditht&Bwith P1,07@008d). The3flethanol was then
(2- Bronpet hoxy) - benzen

(R - 2- 1. complishinapewr. (s s9ueous sssidveyraradiesvith dist! eherand acidifish wish
aci d 89, nps N¥3€). Ghd 3&ue%u§nb3t§re5ﬁﬁttﬁé‘fb@ﬁraZ&G%MﬁYo&ﬁﬁ&hanﬁ Hried, and

PCT/ EPO1/ 02597 Sinm ]l arly repl agj ng phenet hyl .brqm.d i | wi t
benzyl br orfeaEentas \néBF‘%ﬂ:irﬁ@r es!!i‘ﬁg‘ﬂ’r‘ gﬁ?ﬁ‘éﬁ%&h@t atﬁﬂaﬁ ﬁfg‘Fﬁ?} ﬁtgg?gceg 0|I?n St ep
1 with 4- hysicppudir Wyd daaee aike riictie Wat ipain haasddato bt then allowed to stand
2- (4- benzyl oxynet hyl - benzyl oxycar bonyl| am ngﬁ- 3= phenyl 5 pr api oni i ,
mp. 78. 3- Agrmng crstal. Ynogcpglingihe srystay vreflersd Brid ded fo ¥ g% “gcl?&r%gf ‘gg
(4- phengt f’l‘%lﬂ?ﬁﬂhﬁ@yaﬂﬂdim 8lpHenéthylo§ehzylbxy-carbonylamino)-3-phenyl-propionic
(4- Hydr oxynet hyl - phenyl )-E%Ez;fm de *‘{p)rqepar ed by addi ng benzoyl chloride to. .
- 4-  am nobestid/13,ahp-dAb6-158.00r i di ne and stirring for 4 hrs at room
tenperature), gave 2-(4- o
Similarly following Steps 3 and 4, and replacing (4-phenethyloxyphenyl)methanol 11
with other appropriate arylaikoxyphenylmethanol, gave the following compounds:
2-(4-benzyloxybenzylcarbonylamino)-3-phenyl-propionic acid, 84, mp. 118.3-119.9 °G
20  2-[4-(4-fluoro-benzyloxy)-benzyloxycarbonylamino)-3-phenyl-propionic acid, 85, mp.
134.0-138.0 °C;
2-{4-phenethyloxy-benzyloxycarbonylamino)-3-phenyl-propionic acid 86, mp.
96.9-97.4 °C; and
(R)-3-phenyl-2-[4-(3-phenyi-propoxy)-benzyloxycarbonylamino]-propionic acid 87, mp.
25 105.6-106.5 °C.

Similarly replacing phenethyl bromide 8 in Step 1 with the appropriate bromides
gave the following compounds:
6-Bromomethyi-1H-indole gave 2-{2-hydroxy-2-{4-(1H-indol-4-ylmethoxy)-phenyl}-
ethanoylamino}-3-phenyl-propionic acid 88, mp. 178-181 °C;
30 (2-Bromoethoxy)-benzene gave (R)-2-{4-(2-phenoxy-ethoxy)-b enzyloxycarbonylamino]-
3-phenyl-propionic acid 89, mp. 130.0-131.3 °C.




Benzoyl ani no- benzyl oxycar bonyl am no) - 3- phenyl - propi oni c1sgbgtedBir 2004
196.9-198.1 C. 10 EXAMPLE 3 R -2- 5-Phen | -benzofuran-2-

| met hoxvcar bonvl anmino -3-hen 1- ro p ionic acid 19 COOH I n accordance with
the gengigddyeesdiene 3, the following is the preparation ofpcpgigaynd of
Formula 1, wherein each of R is phenyl, R2 is benzofuranyl, and R3 is
phenyl, 15 Ais a single bond, Bls-a-l mis 1, andnandr are 0. Step
1. Et hyI 5- br onp- benzof ur an- 2-

f
5- br onpsal i c§4%ﬂ%&ﬁ9déamapbw&g’?gwi#?rt§ﬁ? Al\étq] ey e Yrhrerlacipg 1 g,

55 Mol ) 4 B CRIDREAYPestd 99nGtepTOwithal by draﬂdnéihblbﬁem:d&@thﬂ) was
stirred at 0C for 16 hrs The sol vent S rem)v?_ﬁ nder. r educ Cf&:
pressure e@tfﬂ‘ SF‘S’C & (4heazylemethylhsazyl rsarbopyirming) -Jirbsnylvprgeionicactd M o,

washed, dri 39,3 @&Ioévapor ated. The residue was purified by chromat ogr aphy
to give 3.6 g of ethyl 5-brono-benzofuran-2- carboxylate 15,

59-60C. 15 S 2004 WO 01/ P i:’h
| - benzdf ur an%g'"ﬁ%?’b@}w"lne § SLEpF 3 aﬁgﬁ’ ek reglzﬂ’ Fge 9;{4 %%tgﬂétﬂgl%%%ﬁ?m&hamﬁn o
5- br ono- kailz N (WrHpdrdxpacthpxpheayh-tenz4raids (prepsred bmudld)r;g gy nldoridotafhi ¢

ooy Y (& Squifohereurain] it 30 i ia P DRPINRRN ARABBATMALEL. (20

(25 n) \&azsﬂamf@dbmﬁekyoa:boamﬁﬁn@)t -Srphping peopiodidveid #811,t o 100 c for 16
hrs. The Whlég Qﬁé r,pgeneous mass was acidified with 1 MHO, extracted,
washed, drP ¢ d0-2: evaporated, to give about 2.2 g of

5- phenyl benzof uran- 2-carboxylic acid 16, np. 218-220 C. Step 3: 10

2- Hydnoxynet h | -5- hen 1-benzof uran BEXARPIF 2t i on of

5- phenyl - benzof uran- 2- carboxylic acid 16 (2.1 g, 8.8 mml) dlssolzfd in

In accordance with the general scheme 3, the following is the preparation of a

compound of Formula I, wherein each of R'is phenyl, R? is benzofuranyl, and R® is phenyl,

15 Aisasinglebond, Bis-CH;-,mis l,and nandrare0.
Step It

Ethyl 5-bromo-benzofuran-2-carboxylate 15

A mixture of 5-bromosalicylaldehyde 14 (10 g, 50 mmol), diethyl bromomalonate (13.1 g,

55 mmol), potassium carbonate (6.9 g, 50 mmol), and 2-butanone {80 ml) was stirred at
20 90°C for 16 hrs. The solvent was removed under reduced pressure at 45° C,and the residue

was acidified with 1M HC], extracted, washed, dried, and evaporated. The residue was

purified by chromatography to give about 3.6 g of ethyl 5-bromo-benzofuran-2-

carboxylate 15, mp. 59-60°C.




THE (50 M) was cooled to 5 Cin an ice bath, and L|A||—q15(5gtg bgr 6%4
nmol ) was added portionw se and stirred at roomterrperature _2[

The excess reagent was deconposed with an addition of 1 M HCI, and the

aci di fi MOM/A358t e was extracted with 15 ethyl acetate, wasiwepeiseseed, and
evaporated. The residue was purified b_yghromat ography to give about 1.22 g
of 2-hydroxynet hyl - 5- phenyl - benzof ur an np. 134-135 C.  Step 4. R
-2-(5-Ph 2.benzof ur an- 2- yl met hoxvcar bonyl am no) - 3- phenyi r opi oni ¢ aci d

met hyl ester 18 20 A m xture of 2-hydroxmnethyl-5-phenyl -benzofuran 17

(1.20 o, PRyl dabbsfieyanako- 3-pheny! - propi oni ¢ aci d methyl ester
5(1.2 g, 5.9 mol), trrethyTamne (1.7 m), and THE (30 ml) was heated to

50C undera miktuld 1 BLEB AR 0 fufhin-5- J&F‘t?o:?v-ﬁ@ls é%‘g’@@t W), betey&ed under
reduced pressure and _the residue. was puri hr omat o% {)Sh ?I vi ng

about 1. Bogorjr agik(1.25 gpHhimmaly ﬁmleﬂawl@nyhph@mwwhém(

an no) | I (

R) - 2- (55 5&2%;%£36§%§§? gji‘%.fl’;] ?%y%nngtﬂh)géy‘gag%%ﬁw %%“ﬁ%’%ﬁ%%eny ) “?? ggrfg‘?n c acid
19. A sainder amangbn atmosphere and heated to 100 °C for 16 hrs. The white heterogeneous

R) - 2- (5-ph I-b f - -

e d ot AT s apaied a0 Crntl Bl Rt R RE MR and bvapalied Yo g B e
with a 3@.2?bﬂ%ﬁ@nﬁ%eﬁb&i’ﬁf&ﬂﬁ-@x@ﬁﬁﬂl%d@ﬂﬁydi@b@o €349 ng, 3.56 mmol) in
water (2 m) and heated to 50 C for hrs. I't was then cooled to room

tenperat g 3.acidified with I MHCL, extracted with ethyl acetate,
separ at ed, "washed, dr| ed and evaporated. The residue was 15 Septenber 2004

VO 014@8@9 rox9me PBa94nriyssal I ized to give about 1.13 g of
(R) - 2- (5-phenyT - enzo uran- -yl'met hoxycar bonyl - am no) 3- phenyl - pr opi oni c
aci d, 19,A Butiddf 3-pheityl b%hfﬂfhﬁh'—%cﬁ'ﬂg)?}tlk Adid 1%9{29 8l Mselvedish i n Step

2 vmth the appropriate 'substituted benzeneborom aC| S gave the foll ow ng
conpoundsFHE (50 ml) was cooled to 5 °C in an ice bath, and LiAlH, (0.67 g, 17.6 mmol) was added

(R-2-[5 .fl uoro en ben of uran- 2.yl car bonyl am no] 3- phenyl - pr
opi oni ¢ éoéuanw’@ian&) él t(ff’c’ %mpﬁ%}“rff% g? &’f?(lli( ees %ﬂgﬁﬂ
5- (4- met Kdeeympbssdpwrith hneaddiﬁuni aﬁ} R HiOheindaky sadifiedyiaateveds ex&-aq‘.th&wh

15  ethyl acetate, washed, dried, and evapoi‘ated. The residue was purified by chromatography

to give about 1.22 g of 2-hydroxymethyl-5-phenyl-benzofuran 17, mp. 134-135 °C.,
- Step 4:

{R}-2-(5-Phenyl-benzofuran-2-vimethoxvcarbonylamino)-3-phenylpropionic acid methyl
ester 18

20 A mixture of 2-hydroxmethyl-5-phenyl-benzofuran 17 (1.20 g, 5.85 mmol), (R}-2-
isocyanato-3-phenyl-propionic acid methy! ester 5 (1.2 g, 5.9 mmol), triethylamine (1.7
ml), and THF (30 ml) was heated to 50°C under a nitrogen atmosphere for 6 hrs. The
solvent was removed under reduced pressure and the residue was purified by
chromatography giving about 1.6 g of (R)-2-(phenyl-benzofuran-2-ylmethoxycarbonyl-
25  amino)-3-phenyl-propionic acid methyl ester, 18, mp. 85-86°C.

ropionic acid 19.

A solution of (R)-2-(5-phenyl-benzofuran-2-ylmethoxycarbonylamino)-3-phenyl-
propionic acid methyl ester 18 (1.39 g, 3.24 mmol} in methanol (30 ml) was treated with a
30  solution of lithium hydroxide monohydrate (149 mg, 3.56 mmol) in water (2 ml) and
heated to 50 °C for 3 hrs. It was then cooled to room temperature, acidified with 1 M HCl,
extracted with ethyl acetate, separated, washed, dried, and evaporated. The residue was



propionic acid, 92, np. (for 1 H20O 132-156.1 C (R)-2-4 September 2004

[ 5- (3-fl uoro-phenyl)-benzof uran- 2-yl net hoxycar bonyl am no

- 3-phenyl -propionic 10 acid, 93, np. (for 0.5 H2O 110.4-119 C

(R -2-[5:(4- r o- phenyl ) - benzof ur an- 2- yl met hoxycar bonyl am ng
-3-phen§v§éy§g?gni c acid, 94, rnp. (for 0.2 H20 129.5- lﬁgr)é?'llms”

(R) -2-[5-(4-nethyl - phenyl ) - benzof ur an- 25%+ net hoxycar bonyl am no]

- 3-phenyl -propionic acid, 95 np. (for 0.2 HO 151-154 C, 15

(R) - 2- [ 5- ¢Fswllizedtogierabopt heh gof (Rla?-(3-phendibeozofurabdyjmathorpiart®nyheny| - pr o
pionic acid, 96, fqQr 0. 2H20) 64- . (R -2- (5-benzo [ 1,3 ]

di oxol - 5- 91“—‘%?‘?1‘8#‘%%&%%‘%‘%?‘9 E&‘Bg'ﬁ}?% 'no) - 3-phenyl - propionic acid,
97 mp. (for 0,66, H0) 125131 C e ey . . .

(R -2-[5-(2-f ﬁw;agﬁ,sﬂbﬂmuaﬁwwbpmy@aw edte 2 th s ApPERrisk) substituted

- 3- pheny| HBRRREKNRbRIC adls ﬁé—‘v'b@he i owing cofrfpountit?0) 97.1-100.8 C

(R -2-[5-(3,5-Difluoro-phenyl) -benzof uran- 2-yl net hoxycar bonyl am no]

- 3- pheny| {Rp2gBi(@fiusrépheayl PBenz®urad-83yldfthokycatt)nyldnino]-3-phenyl-propionic

5-(2, 3-Di fl uoro-phenyl ) -benzof uran- 2-yl met hoxycar bonyl am no] - 3-phenyl -

pr opi oni c 2gidi 2% , mpJforfss HiBp12%%183.5 Qé;

(R) -2-(5-Benzo[ 1, 3] di oxol - 4-yl - benzof ur an- 2- yl met hoxyca.r bonyl am no) - 3- pheny
| -~ pr opi ofRY-26(5H{d;matboxy-phenyl)shenzofora-2{yknethoxycarbonylamino]-3-phenyl-

5-(2,5-D fl - ph -b f 2=yl h b | am -3 -ph | -
o b1 oni ¢ PITRAIC 309, S e 58T 4 HASe skt fy Y52 gy A el -3 eheny
3,4-D fl -hh 1)-b -2-yl.nmeth | am ;3 _3ph l.- 30
br op1 oni ¢ (BB BolicriFheas)-Bep iyt NSt eI BB YEhgy) Bsue
PCT/ EPg / Qgﬁ?gg,,-nﬁé-(gyhﬁghrg %lf@)' Mog,_lp@tdd; uting

(R) - 2-1socyanat o- yl-propionic acid nmethyl ester 5 .in Step 4 wth the
appropri atg,i,secya . LY at.l L 198hi eeks- ioni

R 3 T B B o e ropionie) oo
pi oni.c acicll, 94,40p. (fge.0.2 Flgd) 29B-HRAOC;131. 5-135 C; 5

(R)-3-(4-chl oro-phenyl) - 2-(5- phenyl - benzof ur an- 2- yl net hoxycar bonyl am no) - pr
opi oni ¢ (R)-2-{5-(4-methyl-phenyl)-benzofuran-2-ylmethoxycarbonylamino] -3-phenyl-propionic

~ acid, 95, mp. (for 0.2 H;0) 151-154 °C;

15 (R)-2-[5-(3-cyano-phenyl)-benzofuran-2-ylmethoxycarbonylamino]-3-phenyl-propionic
acid, 96, mp. (for 0.2 H,;0) 64-68.5 °C;
(R) -2-(S-benzo[1,3]dioxoi;s-yI-benzofuran—2-y1methoxycarbonylamino)-3-phenyl-
propionic acid, 97, mp. (for 0.66 H;0) 125-131 °C; '
(R)-2-[5-(2-fluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino] - 3-phenyl-propionic
20 acid, 98, mp. (0.5 H,0) 97.1-100.8 °C; _
(R)-Z-[5-(3,5-Diﬂuoro-phenyl)-benzofuran—2-ylmethoxycarbonylarnino]-3—pheny1—
propionic acid, 99, mp. 163-167 °C;
(R)-2-[5-(2,3-Diﬂuoro-phenyl)-benzofuran-2-y1methoxycarbony1amino]-3-phenyl-
propionic acid, 100, mp. 159-160 °C;
25 (R)-2—(5—Benzo[1,3]dioxoi—4—y1-benzofuran—2-y1methoxycarbohylamino)-3-phenyl—
~ propionic acid, 102, mp. 191-192 °C;
(R)-2-[5-(2,5-Diflucro-phenyl)-benzofuran-2-ylmethoxycarbenylamino]-3-phenyl-
propionic acid, 103, mp. 89.4-92.6 °C; and
(R)-2-[5-(3,4-Difluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-3-phenyl-
30 propionic acid, 104, mp. 98.9-101.7 °C.



acid, 106, np. 151-157 C (R)-3-(4-brono-phenyl)-2-(5-ph paT-lpvA ran- 2
-yl met hoxycar bonyl am no) - propionic acid, 107, np. 136- 14310@‘4%f 2064
3- (3- Benzenesul f onyl am no- phenyl ) - 2- ( 5- phenyl - benzof ur an- 2- yl met hoxycar bony

| - 10 anMe§rgssvpi oni c acid, 171, np. 105-108 C (R PCT/EP01/02597
- 3-(3-fluoro-phenyl) - 2-
.(5- phenyl - benzof uran- 2- yl met hoxycar bonylsﬁﬁi no) - propi onic acid, 108, np.

141. 4-142. 3 Cg; . . - . .

4- Phenyl - 3- ( %*pfﬁ'égn%?!* Rg 2 o ARt KRR AT EBIepIoRif asis) el pter 34n, g,

110, np. 318B 40vitlbthepErofrifbeisdgansaniztivatives gavetthe blluwig dompolnds: pr epar at i on
can be prepared 15 fromthe am no ester synthesized according to the

pr ocedur e(R)3-(4-fivedo- pbeeyl}-2 4(5phedylbeiMyran 2 ltahanytirbonylaminolgnapibnic

3- ket o- 4-ph but te). Syl ar bstituting benzeneboronic acid in
Step 2 w?ﬂS%%P%@E6%@J3I%’é%e aboroni ¢ aci ds, and substituting
(R)-2-isogva 0- 3- phenyl -propioni ¢ _acid nethyl ester . 5 in Step 4 with the
appr opPi af%)-?géﬁgﬁgt ehd) e plyeny -enrrefurpe-2r Ymesharmerreonyisuing s propipnic

(R) - 3- (4-§4i4990%; @rﬂyi%sﬁo .5- (4-fl uorophenyl) - benzof ur an- 2- yl met hoxycar bony
| ami no] - proproni ¢ acid, 111, np.. (for 1 H20O 158-162 C

(R) - 2-[ 5- (@Br.e¥20NQ-RPe bepz: \h- 2~ th riylam noj - 3-(.4-f1uoro
ohenyl ) - (B S {EUCROSEDID 05 Bl Bt B G GRbRCb S HIINe) plogicic

(S) - 3- (4- &idOX0T; pipe 034-X4®@2E;5- (4-f | uor o- phenyl ) - benzof ur an- 2- yl met hoxycar bon
yl am no] - 25 propionic acid, 113 np. 148.3-157.0 C

(R) - 3- (4- Bl(aBenzenRilfonyletnin=jfienPl) O G- JbrnhstaaluflaRtdxytaBsdyxy car bony
| - am no] - pr opi oni ¢ acri)yé 11415 np. 10%5? -110.2 G (R)Z'-JTZI-[ e

5- ( 2- ci8l o%@ll}iﬁwﬁﬁp)ﬁ%‘éﬁﬁi}ﬂﬂaﬁpﬂ%—l@f Koxycar bonyl ani no] - 3- (4-f | uor o-
phenyl)-propionic acid, 115, np. 86.7-100.1 C, 15 Septenber 2004 WO

01/ 68591 HOFBHPdlycye3henyl53-(5¢phengl-b&zbbmam 2Fylinedjoxycarbonylamino)-propionic

di oxol - 5-yl.5b of u - 2- f hoxycar bonyl am no) - 3- (4-fl uoro-
phenyl ) - p 881@$§E’Paigﬂ‘}?1ﬁ%%‘i(132- 134.5 C, (R)-2-
[5-(4-ter ;)@_rut - phenyl ).-benzof ur an- 2- yl net hoxygcar,bqnyl am nQ] -3-(4-fl uoro-
phenyl ) - p?' CBﬁ”%Rg'éﬂ%ﬂnﬁlePzﬂ%mnI171’.1@3%9’51}7‘6’ ,“Yﬁmm(%%“t}mc acid, 110,
mp. 168.0-169.8 °C. (The isocyanato derivative used in this preparation can be prepared

15 from the amino ester synthesized according to the procedure in J. Med. Chem. 1994, 37
(20), 3247 starting from benzyl 3-keto-4-phenylbutyrate).

Similarly substituting benzeneboronic acid in Step 2 with other substituted
benzeneboronic acids, and substituting (R)-2-isocyanato-3-phenyl-propionic acid methyl
ester 5 in Step 4 with the appropriate isocyanato derivatives gave the following compounds:

20 (R)-3-{4-fluoro-phenyl)-2-]5-(4-fluorophenyl)-benzofuran-2-ylmethoxycarbonylamino]-
propionic acid, 111, mp. (for 1 H,0) 158-162 °C;

(R)-2-[5-(3-cyano-phenyl)-benzofuran-2-ylmethoxycarborylamino]-3-(4-fluoro-phenyl)-
propionic acid, 112, mp. (0.2 H,0) 84-87.5 °C;
(S)-3-(4-fluoro-phenyl)-2-[5-(4-fluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-

25 propionic acid, 113, mp. 148.3-157.0 °G;
(R)-3-(4-fluoro-phenyl)-2-[5-(2-fluoro-phenyl}-benzofuran-2-yimethoxycarbonyl-
amino}-propionic acid, 114, mp. 105.2-110.2 °C;
(R)-2-[5-(2-chloro-phenyl)-benzofuran-2-ylmethoxycarbonylaminol-3-(4-fluoro-
‘phenyl)-propionic acid, 115, mp. 86.7-100.1 °C;



> 15 Sept
(R)-3-(4-chl oro-phenyl)-2-[5-(4-fl uoro-phenyl)-benzof ur a%- gPﬂnrtr)g{ %9<4ycar bon

~yl- ainino]-propionic acid, 118, np. 130-154.5 C, (R) -3 - (4-brono-phenyl)
-2- [ 5-whnfekésgr o- phenyl ) -benzofuran-2-yl net hoxycarb o s

am no] - propionic acid, 119, np. 150.6-160 C (R -3- (3 -W%Télr;%qlf)zggr?yl ) - 2-
[ 5-(4-fluoro-phenyl) -benzo furan-2-yl¥et hoxycarbonyl - 1o ami no]

-propionic acid, 12 n. 81.7-82.9 C (R -2-[ 5- .

(2,5-difl @ar%l-‘phe%ﬂ%é dﬂ&ﬁn@fwan&n%wﬁ%ﬁhwﬂ%mm)-3-94-(1301rq-uor o-

h 1) - hall! ' . 1O
E)R)e?g- % 5%@XB&}I?P%SIE%%%%‘%‘VIn?ﬂ)t%g%gig%grgh 2-yl met hoxycar bonyl ani no] - 3- (4-f 1

uoro- . z el i : ' .

215 (3, SO BRLAT e D et B R Re o om BB b 50t 4- 11 wor o
- pbenyl ) pliynghimopionicdcill 17/ mprp14.4924.8°¢03. 2 C, and (R) -2- [ 5 -

(3, 5-difluoro-phenyl)-benzof uran- 2-yl net hoxycarbonylamno ] -3 - (4-fl

uor o-  pheR)L3-(PcBRFSPhenydC 2454 23uofd phénf-Beiofuras Wl hathloyyda@digd Ng

2- hydr oxnet hyl - 5- p_h%%yl ;ygenzof uran 1113 in Step 4 w tf? t he xgo aprg?opri ate
net hanol sanyed-Rropionisi acigwid. Hy muw APdABHE °C;

[ 5- (4- met hoxy- phenyl ) -furan-3-yl]-nethanol gave

2- [ 5- ( 4- nRRDL4-bptrenyphenytir2eli-(3-fludromphiug ) bendofimph 2aylmeth@yptiboryyl- pr opi oni ¢
id, 126 | | at ed f 2H21 X 6.83; H5.35; N3.54. F d: C

ggl 69; H %mg’g’]cﬂ%o%mg?“%;l-gmﬁggﬁlﬁ&nEB yl ) - met hanol gave oHn

3-ph | -2-(5-p-tolyl-f - 3- vl et b - 25 ' - I oni id,

P s Serd phey ot phe b SRR B A DO KA

descri faedartaﬁloq- ropidWfc &%;%,;ﬂﬂﬁ '8%.'72822'.9 °

[ 2- (5- phenyl - benzof ur an- -et oxycar%;onyl am no] - propionic acid, 128, np.

170. 9 174000 65 (3Bl PRI ARZR e EAER oS- fRRGSLPe |1 EP

260744) ¢

Phenyl - 2- pReryhlepipipickit fvtd)2a1 hplaBel 613Cy| met hoxycar bonyl ami no) - pr opi oni ¢
~acid, 129, 15 Septenber 2004 WO 01/68591 - 56 PCT/EPOL/ 02597 np. 165-215
C  1- net h{R)-1s {8 azdifiib:dapianyd-behzdfRian 23 pimdiRspoabesylyinad Bl ct-flasreef t he

correspondij ng L :
phenyl)-propionic acid 122, mp. 97-99.1 °C;

15 2-[S-(3,5-Dichloro-phenyl)-benzofuran—2—ylmethoxycarbonylamino]-3-(4-ﬂuoro-
phenyl)-propionic acid 177, mp. 101.1-103.2 °C; and

(R)-2-[5-(3,5-difluoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino]-3-(4-fluoro-
phenyl)-propionic acid 123, mp. 174-175 °C.

Similarly replacing 2-hydroxmethyl-5-phenyl-benzofuran 17 in Step 4 with the

20 appropriate methanols gave the following compounds:

[5-(4-methoxy-phenyl)-furan-3-yl]-methanol gave 2-{5-(4-methoxy-phenyl)-furan-3-
ylmethoxycarbonylamino}-3-phenyl-propionic acid, 126, calculated for C;HaNOg:
C 66.83; H 5.35; N 3.54. Found: C 66.69; H 5.33; N 3.73;

(5-p-tolyl-furan-3-yl)-methanol gave 3-phenyl-2-(5-p-tolyl-furan-3-ylmethoxycarbonyl-
25 amino)-propionic acid, 127, mp. 67.7-68.2 °C;

2-hydroxethyl-5-phenyl-benzofuran (prepared as described below) gave (S)-3-phenyl-2-
[2-(5-phenyl-benzofuran-2-yl)-ethoxycarbonylamino]-propionic acid, 128, mp. 170.9-
1719°C;

2-phenyl-1H-benzoimidazol-5-ylmethanol, (as described in EP 260744) gave (R)-3-
30 Phenyl-2-(2-phenyl- 1H-benzoimidazol-5-ylmethoxycarbonylamino)-propionic acid, 129,



acid as described in DE 26 41060) gave
(R) - 2- (1- Met hyl - 2- phenyl - | H benzoi mi dazol - 5- 15 September 2004

yl met hoxycar bonyl am no) - 3- phenyl - propi onic acid, 130, np. 176-177 C, 5

(2- phenydyvofiHi in-7-yl) -methanol (prepared fromthe brogj cri bed
i n Bioorg. ll'\?lbg .l Chem Lett., 1998, 8) 1243, after converg{:?)ﬁpfﬁzm? e
acetate with cesiumacetate followed byShydrolization with sodium

hydr oxi de), gave (R)-3-phenyl -2-(2-phenyl -

qui nol i n- Gape|16BL2ABRELar bonyl am no) - propi oni ¢ acid, 131, nip. 190-191 C
(2-phenyl -3H i ndol -6-yl) -nmethanol prepared by reduction of the acid as
descri bed 1imethyl-TEtbanaeithidazol-yl-enathardd $prep@8d bp ré@ltictjon of the corresponding

R) - 3- phenyl,- 2-,(2- ph = ' | - 5- t £ l,am r jani
o oM o Rue b | B e VR Oy P PRGN AR A BicaBbios ©
3- pheny! - Zichéehbkyehrisdnylaplino)bR pEy 06 ploRRNYId; 130T RN 76 A7PPCONI ¢ aci d, 133,
np. 165.0-168.5 C, 5- benzyl - 2- hydroxynet hyl benzofuran gave

(R) - 2- (H- .@ﬁﬂ%h‘lb@d!ﬁ&iﬂ? rRethh Al redlffom the bromide as described in Bioorg.
car bonyl alrgi 0) 5 phenyl -E’po?ieoni € (?g?%éf 134, np. 159.4-160.1 C and‘gr
(R) - 2- ( 5- Béeed (ihem. Lett.;1998, 8, 1243, after conversion to the acetate with cesitun acetate

benzof ur agziRs ; DoWHh 30 Pl Q4vR- hvRD 9PIhRhA- aci d,
135, np. Qﬁlg‘)?‘%l%%%&%;ﬁﬁ:?)- hyd?%(lgﬁ‘ie?ﬁ%/rﬁ-ﬁlggggenéwﬁgﬁmo?’urgn Pc(P‘prfelpar ed as
descri bed guitalin-6-gimeth@xycarbPhdamino Jopropifnie zoid, 33y mpt 196:498 Sbony| ani no) -
3- phenyl -propionic acid, 172, 20 np 177.6-178.6 C, and

5- benzoy| {2-phedylexii+inddlyd-fipnreatiiaich prepavel by reduction of the acid as described in

o B e efidras e S a8 AT BENE O 3sphsm2-ophenyihi-indsl-Spdmethoryy

C. Al ternghiydhyb¥iihBRpiobidtic £9ONBENESD, of6-torawil a 17  Preparation
of t - hvdr oxyet hvl - 5- phenvl - benzofuran 25 A m xture of 2.00 g (6.75 mmol) of

4- hyd -3z | -Re l - car 0.34
yaroxy 13 rgéﬁgggggﬁﬁ]%yy Rethindl rﬁé&@s@h@m ﬁ[@gmwﬂs Béhﬂg;]@dy )%ﬂ@ (

mol ), 23 of di chl orobis-(tri phenyl’'phos i ne
pal | adi um(@nhinoe]-gpnopidnicacid, X387mp. b60L68H °Cet r anet hyl guani dine in 40 nL DWF
was allowed to stir under an atnosphere of nitrogen at anbient tenperature

for 18 hr s5- beneyl-2-kpdrbiganethylbénzofuran gae(&)Cr Gt ahzylrkmzofuragh 2 yhoetoxy-o
renove the DVF. The residug was 30 chronatographed on, sili Si 4% Et OAc
i n hexdhe @sbenylamine)PrrhsnyfRropigalr acid.d34 rap- 157.4-160.1 & and (R4 By

2- hydr oxetul,o RO Rfine e RA BN PR miAS)- S RIROREEh&BA p B¢ 888385, mp.
PCT/ EPOI / 02597 .
177.3-133.9 °C; '
3-hydroxymethyl-6-phenyl-benzofuran (prepared as described below) gave 2-(5-Phenyl-
benzofuran-3-yimethoxycarbonylamino)- 3-phenyl-propionic acid, 172,

20 mp 177.6-178.6°C; and

5-benzoyl-2-hydroxymethylbenzofuran gave (R)-3-phenyl-2-[5-(1-phenyl-methanoyl)-
benzofuran-2-ylmethoxycarbonylamino]-propionic acid, 136, mp. 136.3-138.6 °C.

Alternative synthesis of compounds of Formula 17

- Preparation of 2-hvdroxyethyl-5-phenvl-benzofuran

25 A mixture of 2.00 g (6.75 mmol) of 4-hydroxy-3-iodobiphenyl, 2.36 g (33.7 mmol) of
3-butyn-1-ol, 64 mg (0.34 mmol), 237 mg (0.34 mmol) of dichlorobis-(triphenylphos
phine) palladium(Il), and 7.78 g (67.5 mmol) of tetramethylguanidine in 40 mL DMF was
allowed to stir under an atmosphere of nitrogen at ambient temperature for 18 hrs. The
reaction mixture was evaporated under high vacuum to remove the DMF. The residue was

30 chromatographed on silica using 4% EtOAc in hexane as eluent. This afforded 1.15 g of
2-hydroxethyl-5-phenyl-benzofuran. |



-57- Simlarly 3-iodo-4-hydroxy-di phenyl net hane, prepar edshh@mp

4- benzyl - phenol according to the procedure in J.Og. Cheﬁ?lQ%l, 19.5%%9446
(22), 4535 and propargyl al cohol gave 5- benzyl - 2-hydr oxynet hyl benzof ur an,
and 4-hydroxy- 3-i odobenzophenone, prepared from 4-hydr OW- gnone
accordi n\ﬂot%%?Sﬁb procedure in J. Og. Chem 1999, 64 (20), %@% and
propar gyl al cohol gave 5-benzoyl - 2- hydsdbxynet hyl benzof uran. Preparation of

3-h dro eth 1-6- hen |-benzofuran A sol ution of 3-§hen | pheno] (5.0 g, 29.4
mol ), sodi uimibalydeiodd-4Rydyoxy2@iphenphmethant: grepsos bewsyl-gheqol 17 g,

29.4 mmol ) under an at n@aspher | t e 1 BebholAa®o!l uti on
of sodi uRFBER? Bt rRceARE g jreilelt Lo (\3??3%?9‘13‘%‘.’5@%%1 ) Lhol8afe ed
dr opwi se sdensyly2-Hylrbxpmsthyliehmofursddartd shydrosy-diigdelenzophenone RIEPRES stir in
the cold_for an additional 1 hr. ,he r ' ] | Jldaga@ddi tion
of 35 Sty S PRIk for g RESo ke LRPL BIEORAR v il Tl (e
- ol why cfvssz,maga& rifyd slcbladl gave fobenzoyled-hydremgmethylbenaduranso nl ), washed
with brine, an ried over MgSO4. Evaporation of the solvent afforded 7.98
g of crude material which 15 was chronmat ographed on silica and eluted with
et oxymadthdridp -Danzgiurdp 204  of '
3- hydr oxy- 4-i odobi phenyl as a white solid. A solution of
3- hydr oxyA dolitictobli Ihlenylphetolq3.0g, 254 nanehashyiunsiodids (¢4PEsPAapPRbIZng2. 20
g, 7.75 | LiCl. (27 | caf 8 whasd cdledito 32. 25
mmol ) an%ﬁ%@%‘}rgh(d%l‘%gq&éaﬁlmghp%Qﬁﬂm III)IVF mv;cugt O(i?j aond
flushed @8 °Gi A bolatignaf @dhinmbppochlveite ({32rafa 5i27%sPlBHPR-AH: BOLHBFC f or
51/z hrs._ Jhe .reaction. m e LGB ed BOAH thedddd wat er
#ﬁ dropwise cﬁ{}g%] lﬁ’t{f}'{s. q.ﬁ@rsadﬁ%h‘%ﬂe In@thRAMstafiBe

(50 nﬂ? a e mxture was filtered to remve tg;e
i nsol ubl efor aif héditienal Aér) Fheeactims was qpenchedby theaddisiongfi3? mhei0% Naw2Qs i ed

over SHA.. The,sol I and the residue chromatographed on
sili cgganﬁlﬁ?%%hﬁnvﬂ%@%ﬁefmg@@hﬁ exane. This afforded 25 1. _1%9 8 (47%
of 2 TBS %Brgﬁggiégg%ﬂ%%& y Qgﬁﬂéﬂﬁ %gxﬂétﬁh%h% llodide @-PIhD, Wshed Withibrine, The

above bis enzof ur an mol ), potassi.um fl uorid

di hydr at eand 66 owgr MS®,Bvapyration ofiba sglvent piierded 788 % H?thﬁde Hllaé?ffag é’l"tc%m ng,
3.3 1) were conbl | Qs ik | ThoxaROk ML Thed fatdedel. 91y under
an at spﬁ’é?%“8@%’[&#2‘5‘2%5%%9%@%‘?%%5 %g:éﬁ%fi)xgn (r:rii%?teure was evap(L)gr( at ed
and t he r ¢zaouf Selydoongt-bdpdabipbdnyias s white soliad 30 el uted with Et OAc: hexane

1:2). This afforded 402 58% of 3-hydroxynethyl -6- | ben an as
<(’:1 Whl) t e sl sothition of3-hyclroxy$qio(dobip enyl (1.91 g,6.45 nylmorl), g-O—%xs(?‘Egﬂ}{'opynofH.%

g, 7.75 mmol), LiCl (273 mg, 6.45 mmol), sodium carbonate (3.41 g,
32.25 mmol) and Pd(OAc); (73 mg, 0.32 mmol) in 20 ml DMF was evacuated and flushed
20 with argon 3 times, then heated in an oil bath at 100 °C for 5% hrs.

The reaction mixture was cooled to room temp, poured into water (50 mL) and hexanes

(50 mL). The mixture was filtered to remove the insolubles. The hexane layer was

separated, washed with brine, and dried over Mg3O4. The solvent was evaporated and the

residue chromatographed on silica and eluted with 10% CH,Cl; in hexane. This afforded
.25 1l39g (4%%) of 2-TBS-3-(TBSoxymethyl)-6-phenylbenzofuran as a pale yellow oil.

The above bis-protected benzofuran (1.38 g, 3.0 mmol), potassium fluoride dihydrate

(602 mg, 6.4 mmol) and benzyltrimethylammonium chloride (764 mg, 3.3 mmol) were

combined in acetonitrile (25 ml) and heated at reflux under an atmosphere of nitrogen for

4 hrs. The reaction mixture was evaporated and the residue chromatographed on silica and -
30  eluted with EtOAc:hexane (1:2). This afforded 402 mg {58%) of 3-hydroxymethyl-6-

phenylbenzofuran as a white solid.



15 Sept enmber 2004 WO 01168591 -58 EXAMPLE 4 PCT/ EPQ / 02%8 Beptember 200
. (R) - 2- (5-Thi oRhen- 3: ~yl - benzof ur an- 2: : 3LI net hoUcar boM am no) - 3- phea? - proRi
onic acid 24. 5 In accordance with the general schenme 4, the following is
t he prepgoaisssm of a conpound of Fornula |, wherein eachpaf/ERII/®RS97
t hi ophenyl, R~ is benzofuranyl, and R3 ? phenyl, Ais a single bond, Bis
-CH2-, Mis 1, and n and r are 0. Step "I'” 5-Thi ophen-3: ~ -2-carbo2Wc acid

21 yl-benzofuran 10 A m xture of Eﬂx&?@-?rombenzofuran- 2- car boxyl-ate 15
(1.0 g,!'L - mmol), 3 thiopheneboro ' 0.52 g, 4.1muol),

tetraki s(tpipheny phaspni pe | Yn '_lgng_ pﬁ;[pi%@q(ﬁf‘g 1.30
g, 12.3 m ))p{]?:?u v B eg Lﬁ?%gglé{%ﬁ}?ﬁétg%ﬁl?ﬁﬂ%g Irre unIei an
at nosphere of argon and heated to 10Qacid24.or 24 hrs. The mi xture was
cooled, acidified with I MHCL, extracted with ethyl acetate, washed with

water, dried, and 15 evaporated, to give about O. of

5-t hi ophen- 3-yl - benzof uran- 2- car boxyl i ¢ add 21, 215-220 *C. Step 2:

2- Uy<l 0?~ymghyl - 5- t hi ophen- 3: yl - benzofuran 2 A i on of

5-t hi ophen- 3-yl - benzof ar an- 2- caTboxyLic acid] 21](0.84 g, 3.4 mvle) 2o

di ssolved in THF (30 mM) was c I"A'6O 0. 26 g, 6.9 mmol e) was

added portionwi se. The sol yti en sti fted at anbient t enperat ure
for 2 hrs. After addition ¢ofjfl HC1, the m xture was extracted, washed,
dried, evaporated, and the i due was purified by chromat ography to give
about 0.368 g of 2-hydroxynethyl -5-thiophen-3-yl- benzofuran 22, np.

122-124 OC. 15 Septenber 2004 WD 01/68591 -59 PCT/ EP01/ 02597
5 In accordance with the general scheme 4, the following is the preparation of 2

compound of Formula I, wherein each of R'is thiophenyl, R? is benzofuranyl, and R’is

phenyl, A is a single bond, Bis -CH-, mis 1,and n and r are 0.

Step 1:

5-Thiophen-3-yl-benzofuran-2-carboxylic acid 21

10 A mixture of ethyl 5-bromobenzofuran-2-carboxylate 15 (1.0 g,  ~ mmol), 3- _
thiopheneboronic acid (0.52 g, 4.1 mmol), tetrakis(triphenylphospnine)palladium (0)
(47 mg), sodium carbonate (1.30 g, 12.3 mmol) in water (10 ml), and dioxane (10 ml) was
stirred under an atmosphere of argon and heated to 100 °C for 24 hrs. The mixture was

cooled, acidified with 1 M HC}, extracted with ethyl acetate, washed with water, dried, and
15 evaporated, to give about 0.88 g of 5-thiophen-3-yl-benzofuran-2-carboxylic acid 21,

mp. 215-220 °C.
Step 2:
2-Hydoxym ethyl-5-thiophen-3-yl-benzofuran 22

A solution of 5-thiophen-3-yl-benzofuran-2-carboxylic acid 21 (0.84 g, 3.4 mmole)

20 dissolved in THF (30 ml) was cooled to 5 °C, LiAlH, (0.26 g, 6.9 mmole) was added
portionwise. The solution was then stirred at ambient temperature for 2 hrs. After addition
of 1 M HCI, the mixture was extracted , washed, dried, evaporated, and the residue was
purified by chromatography to give about 0.368 g of 2-hydroxymethyi-5-thiophen-3-yl-
benzofuran 22, mp. 122-124 °C.



Step 3: R -2- 5-Thio hen-3- yl-benzofuran-2- | nmethoxycajbephRmibBP206%
phenyl - propionic acid nethyl ester 23 A m xture of

2- hydr oxynet hyl - 5-t hi ophen- 3-yl - benzofuran 22 (0.31 g, 1.35 mml), (R-2- 5
i socyanat 0- 3- phenyl - propionic acid methyl ester 5 (0.33 6 mmol )
trlethyWHﬁPH@g?b 43 mt), andTHF (25 m) was heated to SO%QJ éﬁmﬁﬂﬁltrogen
at nosphere for 14 hr's- The sol vent wassgenoved under reduced pressure and
the residue was purified by chromatography giving about 0.28 g of

(R) - 2- (5-tép ®phen- 3-yl - benzof ur an- 2-

yl met hoxycar bonyl am no) - 3- phenyl propi onic acid nethyl ester 23, np. 105-106
C. 10 st 2-( RThibphen-68-B-dbenzofuran-2-yimethoxycarbonylamino)-3-phenyl-propionic

5- Thi ovhen:d’s-v{- li)enz fsuran- 2- vl met hoxvcar bonyl am no) - 3-when ro ionic A
sol uti on asdmethylester 23

R) - 2- (5-1 hi.oph benzof g an- 2+ yl met b N}z 3- .
(oo A BRBIER VAR POERLLS B TSR B AL BRI
treated V%@djraﬁato;lﬁplsaiyupmmo;ﬁt atitl trixdthiyhelteelp 6xB3lg 1Intimatu) ) tdethyla@inay, 0. 59
mmol ) in water heated to 50 C for 4 hrs, coole aidiﬁjied with

T o kohesed T 28 ) U%Fé&aﬁféttﬁé@rp ok raiemamahers o hrs.

t I1ized
i Vi ng COTReRiE vt fepfitlyd @‘Bg E’ﬁi‘f@m t%i%%%#ﬁrﬁ%ﬁ%“@% hoxy-
car bonyl achmo)at@pﬁwrg]‘hpg dpim +2c8gan| )-24(5- ﬁlppphiﬁé‘ Wierefume-Bi i | arl y

b b S o
et or oar y VBT ESHT AL e R TR OBl s bR 2 ik P cios -c.

| ndol e- 4- goron|c acid gave
Pﬁ%ndol 4-yl') - benzof ur an- 2- yI met hoxycar bonyl - ani no]

(R -2-105-p'f
. -3-phenyl 5 p
| ndol e- 5- 591

25 car bony¢idmi noI 3- phenyl proplonic acid, 138, np. 90- 95 C 30
Pyri di ne-4-boroni c acid gave

3- phenyl - A-sobutpy 6fcthe24(5ythrdphlﬂ@tylﬂﬁ:ﬂz&uydmwhmthexycabbnﬂymmFﬁaphqnybpi onic
acid, 174p1‘$0n!€ acid meth)% ester 23 (0.23 g, 0.54 mmol) in methanol (10 ml) was treated with a
15 solution of lithium hydroxide monohydrate (25 mg, 0.59 mmol) in water (1 ml) and

heated to 50 °C for 4 hrs, cooled, acidified with 1 M HCl, evaporated, partitioned between
ethyl acetate and 1 M 'HC], separated, washed, dried, and evaporated. The residue was
crystallized giving about 0.15 g of (R)-2-(5-thiophen-3-yl-benzofuran-2-ylmethoxy-
carbonylamino)-3-phenylpropionic acid 24, mp. 169-170 °C.

20 Similarly substituting thiopheneboronic acid in Step 1 with appropriate
heteroarylboronic acids the following compounds were prepared:
Indole-4-boronic acid gave (R)-2-(5-(1H-indol-4-yl)-benzofuran-2-ylmethoxycarbonyl-
amino]-3-phenyl-propionic acid, 137, mp. (as dicyclohexylamine salt) 100-106 °C;
Indole-5-boronic acid gave (R)-2-{5-(1H-indol-5-yl)-benzofuran-2-ylmethoxy-
25 carbonylamino]-3-phenyl-propionic acid, 138, mp. 90-95 °C;
Pyridine-4-boronic acid gave 3-phenyl-2-(5-pyridin-4-yl-benzofuran-2-yimethoxy-
carbonylamino)-propionic acid, 174, mp. 119-121 °C;
Pyrimidine-5-boronic acid (prepared following the procedure in Chem. Scripia, 1986, 26,
- 305) gave 3-phenyl-2-(5-pyrimidin-5-yl-benzofuran-2-ylmethoxycarbonylamino}-
30 propionic acid, 175, mp. 192-192.5 °C;



Pyrim di ne-5-boronic acid (prepared follow ng the proce |
Scripia, 1986, 26, 305) gave '5Eptefhieh50a

3- phenyl - 2- (5- pyri m di n-5-yl - benzof ur an- 2- yl met hoxycar bonyl ani no) -

pr opi onWO 8de$s9t 75, np. 192-192.5 C 15 Septenber 2004 WOPCH/ER392597

PCT/ EPOI / 02597 -60- Simlarly substitughng thiopheneboronic acid in Step 1
with diethyl 3-pyridinyl borane gave the foll ow ng conpounds:

(R) - 3- phenyl sizsilat b&tﬁhﬁngﬂé HAREH G bkic 3Bid3n Btdpet Wtk @i GOyyralihylo) - pr opi on
ic acid, 124, rrp.y@f43- 14577 (? and 5 P ” % 7

(R) - 3- ( 4bpransgavathe Mllowing eompaunds n- 3- yI - benzof ur an- 2- yl net hoxycar bony! ami
no)- propionic¢c acid, 125  np. (0.6 _H20) 176.9-178 4 C. EXAVPLE 5, .

(R) - 3-Ph éﬂgrﬁ:Pélepzl-%n&%mnél@gakéwﬁﬁswﬁﬁ%ﬁ@&@&?%ﬁ%ﬁ&@*ﬁPbﬁ%i c
acid 29 I Q hth the general scheme 5, the following is the

pr epar at ]rlg%llg 'algﬁog:%frpodﬁﬁaof Formula I, wherein each of R and R3 are

phenyl Ly ISy e nzof ur L., | Sp: 8.  Si ngl é?elg)”g sy -CH2-, m
is 1, SanEQR?'n'Bél(rj%('jtig “}or§'r%ljmeaﬂ¥'§f(e5€b)}fl:d"5§ F hé)rr%%o%%%g% B}{;gﬁ& -‘car Bglaﬁ}déé)aci d

et hyl  egpirépioRit atld, 2231y, 0.6 D) 1R6.BYI783-*iC0do- 4- hydr oxybenzoate 26 (1 g,
3.6 mvol ), phenylacetylene (2 m,. 18 mmol), tetranethyl guanidine (4.5 nm,
36 mmol ), copper(l)iodide (34 ng, 1.8 mmol),

bi s(tri phenyl phosphi ne) pal | adi um ( IEXgRIPREISde (130 ng, 1.8 nmmol) and DVF
(20 M) was stirred at roomtenperature overnight. The reaction m xture
was pour ed{RY$-PheaH1eI-(2-phativi-Beizthranssilfet caiboedamifbl @ropivajrorcat 2%n  of
the solvent, the residue was purified by 20 chromat ography to give about

0.9 g of 2-phenyl - benzof uran-5-carboxylic acid net ester 27. Step 2: R
-3-Phen 1-2- 2- hen | -benzofuran-5- yl nmethoxycarb I no) nethyl ester 28.
roionic acid JC])\
0
10 In accordance with the general scheme 5, the following is the preparation of a

compound of Formula I, wherein each of R'and R*are phenyl, R? is benzofuranyl, A isa
single bond or -(CH,)p-, Bis -CH,-, mis 1,and n and rare 0.

Step 1:

2-Phenyl-benzofuran-5-carboxylic acid methyl ester 27

15 A mixture of methyl 3-iodo-4-hydroxybenzoate 26 (1 g, 3.6 mmol), phenylacetylene (2 ml,
18 mmol), tetramethylguanidine (4.5 ml, 36 mmol), copper(I)iodide (34 mg, 1.8 mrmol),
bis(triphenylphosphine)palladium (IT)chloride (130 mg, 1.8 mmol) and DMF (20 ml) was
stirred at room temperature overnight. The reaction mixture was poured into water,
extracted, washed and dried. After evaporation of the solvent, the residue was purified by

20 chromatography to give about 0.9 g of 2-phenyl-benzofuran-5-carboxylic acid methyl ester
27.

methyl ester 28.

25 To a solution of 2-phenyl-benzofuran-5-carboxylic acid methyl ester 27 (0.7 g, 2.8 mmol)
in THF (15 ml) was added dropwise-a solution of lithium aluminum hydride (1M in THF)

(3.6 ml, 3.6 mmo}) at 0 °C. After the addition, the reaction mixture was allowed to warm to



25 To a solution of 2-phenyl-benzofuran-5-carboxylic ac r 27
(0.7 g, 228 mol) in THE (15 mM) was added dropw sea sg?ﬁtg?[%ﬁ%g??ﬁfhl um
~alum num hydride (IMin THF) (3.6 n, 3.6 mMmvl) at 0 C. After the

addi ti onyyé hgsgsepcti on m xture was al lowed to warmto 15 Pewmroirerse2004 WO
01/ 68591 PCT/ EP01/ 02597 -61 roomtenperature and stirred for 2 hrs. The
m xture was cooled to 0 C, diluted wi t R%Cther and sodium sul fate

decahydrate was added. After filt rat;r n the solids ahedc1 {h thegl her,
and t he ortg@mutempavé*remés 52 &Fy gFF%H“‘W%‘ﬁBPH’ﬁEEBﬁ g‘? g‘% VT and
purifi Cat L ﬁ& g(?a’mﬁ{!‘ﬂﬁ&téégé}gﬂ#h\{e Waeddhed, Af?erlﬁhl?mdrrtheeélﬁfswwmﬂ)mﬂﬂ hanol

(0.55 xture henyl - benzof ur an-5-y (agd g, 2.23
mol ), (R)etl@r,l asxddyanegamcéayepwewa shed apd dried qu;atm H&#’ 0.55 g,

2.68 I &.ﬁnﬁblom hreat ed
2 50 C 1 6o $A‘“*§f§bﬂ‘§f4ﬁpip¥*?esmdefiﬁéoc e o o cdara -

yan({aﬁ ﬁ? pi oni ¢ agl d

met hyl ssmmﬁe(o@(&shg)ﬂwha@zoéua@@-y deeth %&r?e* %{ RPN e

over ni ght { N $tieiholavis 4 inl,i5B%ed

- between etl%yfh?l I%%bgoglgét %%ﬁlgnmrgr@%s? fel"rsg gg‘tu?lgctll og aande gs:;por ation of

t he sol verthmol)rmd’HlemBamV}a&smﬂatmﬂaem °(b&>r 6 hro tddisipnabtR) 2-isogianatoalout 0. 76
g of (R)-3-phen ben

yl met ho Xydg}eg ogmlﬁgﬁcp (L; é]yb?ﬁtir ﬁg%ﬁﬁﬁdegg%‘gi thﬁ émxgltre wa§st1rﬁ% at
3 Phenyl - 2o PhRR D IRE Qi Wad evalpBRAEParAR LI dud aB partitioned batweeneihgl 29

15 To a solution o

(R) - 3- phenacktats iRl witenyificherwcfion ard Sapprstionofthesalverinheartides wasRifiedni
aci d net hy, ) EviC nisfhbaaned (15 m)
was added ‘%ch-ﬁ%)g{at%%w tgﬁﬂﬁa%orrl? %y@r%éf(gb 3 E;Hé 1 ﬂ‘gz%v\g%%}?m(éz , 2 mol).

The react i gmethuixytarbenylasine}prepionic 26d reti FSterlﬁs then left at room
tenperature overnight. The solvent was evaporated and water (20 nml) was
added. TheStep3ture was acidified with | N HO and 20 ethyl acetate was

added. The soI i d obtai ned after pr eci pi tatlon and evapor atlon of &h&

SOl vent » Briveh) " o benzal 3 1 aa ayneg __5|&|___ _4|-‘ ' ¥

(R) - 3- phenyl 2 (2 henyl - benzofuran 5-yl met hox carb I onic
aci d 295 nfo alsamt@n_‘pffBRB?’@he@ﬂﬂr(kPhSHYkEWPf'{TEﬁ r‘b@mﬁ g}‘F‘E’H‘é n Step

L e 27 R alid RERRAXAE: A8 £ Idsquhog ik TRFTIS 2 uﬁ&n@ihaﬁbpasm) 2 and
(R)-2-(2- bmy&dddambﬂmmfh&xymdwﬂmwr%nwaéﬁﬁ(%@ﬂ aoppihAheeRsioBni ¢
actd, 139, mixttire 108heate]alat 58 8 foraé]lgrs then left at room temperature overnight. The solvent
was evaporated and water (20 ml) was added. The mixture was acidified with 1 N HCland
20  ethyl acetate was added. The solid obtained after precipitation and evaporation of the
solvent was purified by recrystallization to give about 0.35 g of (R)-3-phenyl-2-(2-phenyl-

benzofuran-5-ylmethoxycarbonylamino)-propionic acid 29, mp. 172.8-173.5 °C.

~ Similarly substituting phenylacetylene in Step 1 with 3-phenyl-1-propyne and
following the procedure of Stepsl, 2 and 3, the following compounds were prepared: -

25 (R)-2—(2-benzyl—benzoﬁaran-S-ylmethoxycarbonylamino)-s-phenyl-propionic acid, 139,
mp. 108.8-110.5 °C; and

' (R)-3—(4-ﬂuoro-phenyl)~2—[2—(4—ﬂuoro-phenyl)-benzofuran-5-ylmethoxycarbony1-
amino]-propionic acid, 140, mp. 201.0-204.0 °C.



(R -3-(4-fluoro-phenyl)-2- (2-(4-fluoro-phenyl) 15 September 2004

- benzof ur an- 5-yl met hoxycar bonyl - am no] - propi oni ¢ acid, 140, np.
201.0-204.0 C. 15 Septenber 2004 WO 01/68591 PCT/ EPQ /02597 -62- EXAMPLE 6
ro ioni cwaxoiksdd y 2- Bi phenyl -4-yl metho carbon | am no - 3drEroloise7
accordance with the general schenme 6, the following is the preparation of a
5 conmpound of Fornula 1, wherein each of R, R2 and R3 are phenyl, Ais a

single bond, Bis - CH2-, mis 1, a Plgr are 0. Step 1:
Bi phenyl - 4- et hyl chl or of or mat e 31.%9‘?-4- met hanol 30 (1.82 g, 10
ol ) vas di ssol ekt M HBO-2oAVnRROs S I RdiaRitt 501 Uene, 8
m) was added at “T0Om tenper at ur €. e solutron was alTowed to stand at
roomtenperature for 96 hrs, and the volatiles weLe evaporated. The crude
product was purified by chronmatography to vyiel bjput 1. 51 g of
bi phenyl - 4-met hyl chloroformate 31. Step 2. 2- B e
lamno -3- hen |- roionic acid neth | gr 32 15 Phenyl al ani ne met hyl
ester hydrochl oride (880 ng, 4.2 spepgdad in 20 M CH2C12. A
solution of 2 g KRZCAB in 20 M H2 The chl orof ormate 31 (1.0 g,
4 mmol) was added, and the kiphs I Xxture was stirred for 30 mnutes at
room tenperature It was thgh ppured into ether, and the organic | ayer was
evaporated and chromat ographed. The product was recrystallized to yield
about 1.3 g of 2-(biphenyl-4 20 yl net hoxycarbonyl am no) - 3- phenyl - pr opi oni ¢
acid nethyl ester 32. Step 3: 2- Bi hen 1-4- | nmetho carbon am no -3- hen |-
‘ro ionic aci dirsaccoirdmcemtgﬁh@néml ghempe 63the follpwingintheirspwetianefian 25 nd
nmet hanq/ , 3 3 f es at
50 C %}ecénnlgpuﬁ& S?IE&%Mf &%&ﬁ.} 8h ok:RGII{ dhd R ke gﬁéxﬁg AR A &K e?&nm‘ BYt

ure was poure 0 excess water, de aC| ic with dilute
HCl, and @Hfanueu.anémnylstaad@l zation yi el ded about 1.12 g of 2

Step 1:

Biphenyl-4-methyl chloroformate 31,

Biphenyi-4-methanol 30 (1.82 g, 10 m:hol} was dissolved in 25 ml CH,Cl,, and phosgene
10 (20% in toluene, 8 ml) was added at room temperature. The solution was allowed to stand
at room temperature for 96 hrs, and the volatiles were evaporated. The crude product was

purified by chromatography to yield about 1.51 g of biphenyl-4-methyl chloroformate 31.
Step 2:

2-(Biphenvl-4-ylmethoxycarbonylamino)-3-phenyl-propionic acid methyl ester 32

15 Phenylalanine methyl ester hydrochloride (880 mg, 4.2 mmol) was suspended in 20 ml
CH;,Cl,. A solution of 2 g K;COs in 20 ml H;0 was added. The chloroformate 31 (1.0 g,
4 mmol) was added, and the biphasic mixture was stirred for 30 minutes at room
temperature It was then poured into ether, and the organic layer was evaporated and .
chromatographed. The product was recrystallized to yield about 1.3 g of 2-(biphenyl-4-
20 ylmethoxycarbonylamino)-3-phenyl-propionic acid methyl ester 32.

Step 3:
2-(Biphenyl-4-ylmethoxycarbonylamino )-3-phenyl-propionic acid 33.

The ester 32 (1.30 g, 3.4 mmol) was dissolved in 25 ml methanol, then treated with 200 mg

LiOH in 5 m! water. After 30 minutes at 50 °C, the mixture was poured into excess water,
25 made acidic with dilute HC, and extracted. Recrystallization yielded about 1.12 g of 2-

{biphenyl-4-ylmethoxycarbonylamino)-3-phenyl-propionic acid, 33, mp. 141.7-142.2 °C.



(bi phenyl - 4-yl net hoxycar bonyl am no) - 3- phenyl - pr opi oni ¢ 3§isdptedber 004
141.7-142.2 C. 15 Septenber 2004 WO 01/ 68591 -63 PCT/ EP01105597 Simlarly

- by replacing bi phenyl -4-nmethanol in Step 1 with the appropriate

substituted bi phenyl -4-al cohols and/ or replaci ng phenyl alanine ester
hydroch‘i"ﬂr‘ﬁ”&%s9 n Step 2 wth substituted phenyl al ani ne PELEEI/02597

hydr ochl ori de the foll ow ng conpounds- &an be prepared: 5

3- (3- benzenesul f onyl am no- phenyl ) - 2- (-bi phenyl - 4-yl met hoxycar bonyl am no) - pro
pioni c aci Gimildrly by\éepbithgItphdniD@%hethanol in Step 1 with the appropriate

3 L IS ha NG oo MRRSRY bhckyY LERER QUYPRIRINSAIDAC) - Pr oP! ©
2- ( 3- bi ey hvith-sybstitated phenglrabomin ater hgdra@hiohida yhe followingrompmonds capa3, np.
139.1- 10 139.9.C. Simlarly by replacing biphenyl-4-nmethanol in Step 1

Wi t h- (4-95HIRPATE  hynyl - phenyl) - net hanol can be prepar ed

3- Phepnyl.; 2: ( 4- phenyl et:hynyl - benzyl ox Wk = L ORI Ll 142,
. 193, A h e ARG pRE e MR e R B o B BRI R oo L

hydr ochlaid,ddl,i m/e329p345 W00%);15 trypt ophan met hyl ester hydrochloride the
fol l ow ng conpound of Formula 1, wherein each of R, and R2 are phenyl and
R3 is 3-3-(4lflugtd-phenyd)-2- (8- mglrexybbiptienyb-4-glneHRyxycarhonylaminag-prapionisdcid, i s 0,
were pre ed: .2-(Rj-phenyl - 4-yl met hoxycar bonyl am no) - 3- ( 3-i ndol yl ) propi oni ¢
acid, 144 Fﬂ:?ﬁi?g a0 6 ¢ 20

(R -2 () RO len A TBLAY LR AT) Ayl BrofRdrhYhad Hablp! sdiav! ) - Propi 0

2- (bighed g 4=y! met hoxycar bonyl am no) - 3- (i - propyl -1 Hi ndol - 3-yl ) - propi oni ¢
acid, 146, np. 136-138.3 C

2- (bi ph | - &- ] ; ' - i oni
(5l phem - Sy gepfanREmbaT eakuinkinl witupobnBaye op oni

2- ( bi phephenyl-yethanptsepbemseparehinPheyr - (4Phawlstmyl-bermvleicirben®n ) - pr opi on
i ¢ aci d, amiftd.prBBiohfcacld, 184, BpG72.1-173.4°C.

Similarly substituting phenylalanine methyl ester hydrochloride in Step 2 with
15 tryptophan methyl ester hydrochloride the following compound of Formula I, wherein
each of R, and R? are phenyl and R}is 3-indoly}; A is a single bond; B is CHz; m and n are

1; and ris 0, were prepai’edz

2-(biphenyl-4-ylmethoxycarbonylamino)-3-(3-indolyl)propionic acid, 144, mp. 180.1-
180.6 °C;

20 (R)-2-(biphenyl-4-ylmethoxycarbonylamino)-3-(1-methyl-1H-indol-3-yl)-propionic acid,
145, mp. 156.7-157.2 °C;
2-(biphenyl-4-y1methoxycarbony1amino)-3-( 1-propyl-1H-indol-3-yl)-propionic acid, 146,
mp. 136-138.3 °C; '
- 2-(biphenyl-4-ylmethoxycarbonylamino)-3-(1-ethyl-1H-indol-3-yl)-propionic acid, 147,
25 mp. 136.8-138.5°C; and
2-(biphenyl-4-ylmethoxycarbonylamino)-3-(1-isopropyl-1H-indol-3-yl)-propionic acid,
148, mp. 143.1-144.8° C.

Similarly replacing phenylalanine methyl ester hydrochloride in Step 2 with
appropriate 2-amino-3-hetercaryl propionic ester hydrochlorides gave the following

30 compounds:



“Similarly repl aci ng phenyl al ani ne methyl ester hydrochl g kdgtehBeSh@R 2 With
AP0242002% e 2- ami no- 3-het eroaryl propionic ester hydrochl ori des gave tH®010259;
-following 30 conpounds: 15 Septenber 2004 09-02-2002 EPO 02591 -64

2- am no- ( 2- net hyl - 1- oxo- 3, 2- di hydr o-i soqui nol i n-4-yl ) -propioni c ester gave
"(R) -2- (biphenyl -4-yl met hoxycar bor nyl am %g) -3-(2-net hyl -1 :

- 0X0- 1, 2-di hydr o-i séqui-nolin-4-yl)- propionic acid, 1_ 49 np; 215-217 C
and 2-am no; (1H benzoi,m dazol - 2-wml ).- pt opi onj.c ,est er gave . .
(R)-3-(1H b?é%xzﬁwqffggfhlw_lg:%oy-l_,g-gﬂlh?drglsogumqim-‘i- ﬁs-prolg‘onxc gster gave (R)-2- o
2- (bi phenyl (bfp}whpﬁilymnafybﬁbyhﬁﬂhm))%p@gmiem?l-ﬂ;-cﬁ:@i- IjZ-dil’éﬂ;ro-liddQui_rx_%ﬁB=42f15- C
(R) - 2- Am no- 3- phenyl am-no- propi oni ¢ acid nethyl ester gave 2-(Bi phenyl -4

y| met hoxyc rroBieyicadichd42,3ep R ARC A pr opi oni ¢ acid, 179, np. 143-146 C
(R) - 2- Ami no- 3- (4- net hoxyphenyl am no- propi onic acid net gy.l ester gave
© 2- ( Bi pheny2-aming-(dihaxspimidseyd-ghiprepionic estengavh &%) 3 i Bnenanimidyzobi2agl-oni ¢
- acid, 180 rj p.l52. 6- 10 154 8.C. AVRLE 7. . .. S o '

2719 (a- P BTSSR B S R R IoRYA i AR A4 Sor opi oni ¢
~acid 40 In ordance with the genera! schepe,8, the lowing is the

o epar at | o AT ARTES S RHSBTARGT DRI S MeUb Rurpos B Is " phonyl or
3-indol yl ; yRAedwdydddomglaminbeRyphenylamind-proplond £id)amg, mp R4Bs146CH2-; mis 1;
and n and r are 0. Step 1: 4-Chlorornethylbenzyl al cohol 36 -

- 4-Chl I ' ' 2 I di Lved,,i 0 m . th 30
o, T RSB bR Bl e e 00,
t enper at ur gimathdxydacionylatnins)chéd rivdthdxyeptenglamins hpoopioniEyadagel mprisg.eel ded

'.gb_qut 2.5 %%# Q@l()rornet hyl benzyl al cohol 36. 15 Septenber 2004 WO
17'685919 paPAEPG1/ 02597 -65 Step 2: |

EXAMPLE?

\-propicnic acid 40

£ o In accordance with the general scheme 8, the following is the preparation of a
15 compound of Formula I, wherein each of R! is phenyl or 3-indolyl, R? and R*are phenyl, A

is a single b‘ond; Bis-CH;-;mis l;andn andr are 0.
Step 1:

4-Chloromethylbenzyl alcohol 36

‘ 4-Chloromethylbenzoié acid (20 mmol) was dissolved in 20 ml THF, then 30 ml -

20 borane/THF were added. The mixture was stirred for 16 hrs at room temperature, and then
quenched with excess methanol. Evaporation yielded about 2.5 g 4-chloromethylbenzyl |
alcohol 36. | | -

AMENDED SHEET




2- 4-Chl oronet hyl benzyl | oxycar bonyl ) am no-3- phenyl propg, ggb@m%g}gocmat h |
ester 37 |F, 4-Chloronethyl benzyl al cohol 36 (790 ng, nmol )

phenyl al ani ne nethyl ester isocyanate 5 (1.13 g, 5.5 nnDI) mere conblned

with 2 Riodsgisgpt hyl ami nopyridine. The 5 mixture was nel t@Regidorey nt ai ned
at 110 C for 2 mnutes. Chromatography gave about 1.165 g of

2- (4-chl or onet hyl - benzyl oxy- car bonyl) - 3- phenyl - propi oni ¢ aci d net hyl
ester 37. Step 3. 2- 4- 4-Fluoro keno

met hyl ber¥#spt Ixycar bonyl ) ani no- 3- phenyl - propi oni ¢ aci d nethyl 10 ester 38
0. | (

p- F uorophenol | [ 81 ny
(05 mol 4-6 ORI EDE RO Y IREPO : e HEY R . HA=Pto1t oni*c
acid neth ester 37. Ces um car bonate (30 dded d, the
Suspensi %Chhsostethﬂf@al)é@kﬁ’be'ré— 6 8he amme Pg& bhe iqhene T S5 | on

m xture Rdek 51 @ﬂlgds HRINEIS Weld hbiadtwith b he4 BmatyRatifopyaidineTThe

organi ¢ phase was , evaporated and chronat ographed to give about 121
mg of 2- [Mixtdrefwasmdedandxyaiptamad)al @Hy3T tor2oninysesy graphyrgape ahout

D701 O & B oo by P S by i FbHBNEpn 08 B pen Lo

2-[ 4- (4- HsueB@:- phenoxynet hyl ) benzyl oxycar bonyl ] am no- 3- phenyl - pr opi oni c
acid nethyl ester 38 (115 ng) was dissolved in 10 m nethanol, then
treated\Mﬁﬁmi.l equiv LiOH predissolved in water. After 2 hrs at 60 C,

m x was poured into water, aCIdIerd with HC, and extracted The organi c
phase wasz-m-l(e-dauc&umgdc; ‘ R ) 9%
2-[4-(4-fl org- phenoxynet hyl ) benzyl oxycar bonyl ] am no- 3- pbenyl 25 prop| oni c
aci d, Mo, 58538111, 8-113.4 C. Sinmiarly substltutlng p-f | uor ophenol with

ot her substitute I ndQl ol r

Stops 2B HeorpRRerR) (5mah syl it duealiid ip PO ey 'gﬁﬁ”%m

H i ndol - 435(11&19@%6&{ lbmmdmzyphm?mrhmy?;—@htrnd)-p}*oplamc ptidmp¢thyegtor 2hi ¢ aci d,
41, np. 059-10

ol oPgte (G0 5ig) 155 Bks and thesuspepsianyes stirred atzoom 1 (e

El M5 r nI eteﬁﬁ?erat&ﬁ@for 25108ﬁ;pThH’ﬁ&tﬁ&®ﬁ1Md}&dsq:aﬁtgicned between ether and dilute
15 aqueous HCL The organic phase was dried, evaporated and chromatographed to give

about 121 mg of 2-[4-(4-flucrophenoxymethyl)benzyloxycarbonylamino]-3-phenyl-

propionic acid methyl ester 38.
Step 4:

2-[4-(4-Fluoro-phenoxymethyl)benzyloxycarbonylaminol-3-phenyl-propionic acid 40

20 2-{4-(4-Fluoro-phenoxymethyl)benzyloxycarbonyl}amino-3-phenyl-propionic acid
methyl ester 38 (115 mg) was dissolved in 10 ml methanol, then treated with 1.1 equiv
LiOH predissolved in water. After 2 hrs at 60 °C, mix was poured into water, acidified with
HC], and extracted. The organic phase was dried, evaporated and recrystallized to yield
about 74 mg of 2—[4-(4-ﬂuoro-phenoxymethyl)benzyloxycarbonyi] amino-3-phenyl- -

25 propionic acid, 40, mp. 111.8-113.4°C.

Similarly substituting p-fluorophenol with other substituted phenols or indolols, and
following the procedure of Steps 2 to 5, the following compounds were prepared:
2-[4-(1H-indol-4-yloxymethyl)-benzyloxycarbonylamino]-3-phenyl-propionic acid, 41,
mp. 105.9-108.5°C;

30 2-[4-(1H-indol-5-ylmethoxy)-benzyloxycarbonylamino]-3-phenyl-propionic acid, 151,
EIMS m/e 467, 236;
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(R) - 3- phenyl - 2-[ 4- (qui nol i n-5-yl oxynet hyl ) - benzyl oxycar bonyl am no] - pr opi oni
. c acid 152, rnp. 189.4-189.8 C

(R) - 2- (4wiowiadssdr- y| et hyl - benzyl oxycar bonyl am no) - 3- phenyPCpERPO1/O2H92 aci d,
153, np. 122-125 C, 5

2-[ 4- (3- met hoxy- phenoxynet hyl ) - benzyl o>’<9@ér bonyl am no] - 3- phenyl - propi oni c
acid, 15 . H2Q) 62,.5:64.8

2-[4-(4-c Bg%}‘ﬁﬁglﬁg‘iﬁ‘&%‘llh%") SH@W&WPC]&?})ZXIO@T%%W T‘“E"L r?é%@“’"b"raébﬁl oni ¢
acid 155, 157mp.1182.01828°C¢ C, and

2-[4- (1 Hi I ndol - 4- yl oxynet hyl ) - benzyl oxycar bonyl ani no] - 3- phenyl - prop| oni c
acid 10 r(rp) iqaqﬁdap&y%@hyl%bﬂhﬁ@rbﬁnylﬁmiﬁo)F!hephenylﬂdoplomcé\@‘l Ba3cmpbon

| am no - roionic acid 47.: 0 In accordance with the general schene
9, the foll%\i\zﬁg is the preparatlon of a 15 compound of Formula I, wherein

each of R R3 ,are phe do Hdl s

- CH2-, (34193 a}?&‘%%ﬂﬁ’a %Z'Peéhﬂ) t’ xxé#léﬂrp’lﬁéé%&loiff&#l% gprdﬁﬁ&?&a boxylic
aci d tert-ﬂsulmbe@j;wl-l{@)@%mac,e of i ndol e- 5- borom c acid (2.0 g, 12.4
mol ) ; iodobenzene (2.48 g,12.2 nmol), 20 tetrakis(triphenyl phosphine)

pal | adi umx n@(«( -288r he&x?&emynLBenzﬁo:d,tcembmalahmm@lt-é»phwlanoglonmcgﬂMI ) in
wat er (20 Jféf (20 m) was stirred under an argon atnosphere
and heat ed'“Polzf #B%hrs, cooled to roomterrperature acidified with 1

MHCI extr shed, dr evapo ' < 1 ed
chr orrag( ﬁgﬂ?é\gﬁa" %\[bglg't’be&zy ’aczgg %ﬁ;lﬁen [ n %hg#g?mrr%?ﬂ e 4 C.

25 A Mgt e, 11)‘63319$1§P[y|-| Hindole (1.56 g, 8 1 mol), di-tert-butyl

di carbonate (2.12 g, 9.73 nmol), and 4-di net hyl am nopyridine (0.10 g, 0.81

mmol) in acetonitrile (15 M) was stirred for 2 hrs. at roomtenperature -

under an at nosphere of nitrogen. TheEEAMRBUESh was poured into ethyl
acetate, washed, dried, and evaporated. The residue was purified by 15
Sept enber PRPA- 8812 -vimethoxvcarbonylamino)-3-phenyl-propionic acid 47:

o)
OJLﬁ COOH

In accordance with the general scheme 9, the following is the preparation ofa

15 compound of Formula I, wherein each of R' and R’ are phenyl, R? is indolyl, A is a single

bond, B is -CH,-, mis I,and n and r are 0.
Step L

5-Phenvl-1H-indole-1-carboxylic acid tert-butyl ester 42

A mixture of indole-5-boronic acid (2.0 g, 12.4 mmol); iodobenzene (2.48 g, 12.2 mmol),
20  tetrakis(triphenylphosphine) palladium (0) (288 mg, 0.25 mmol), sodium carbonate

(4.34 g, 40.9 mmol) in water (20 ml), and dioxane (20 ml) was stirred under an argon

atmosphere and heated to 100 °C for 5 hrs, cooled to room temperature, acidified with

1 M HCl, extracted, washed, dried, and evaporated. The residue was purified by

chromatography to give about 1.6 g of 5-phenyl-1H-indole, mp. 72-74 °C.

25 A mixture of 5-phenyl-1H-indole (1.56 g, 8.1 mmol), di—tert-bufyl dicarbonate (2.12 g,
9.73 mmol), and 4-dimethylaminopyridine (0.10 g, 0.81 mmol) in acetonitrile (15 ml) was
stirred for 2 hrs. at room temperature under an atmosphere of nitrogen. The solution was

poured into ethyl acetate, washed, dried, and evaporated. The residue was purified by



PCT/ EPQ / 02597 -67- chronatography to give about 1.8 g 15 september 2004

of 5- phenyl -4H-i ndol e-1 -carboxylic acid tert-butyl ester, 42, np. 105-106
~C. Step 2: 5-Phenvl-IHindole-1 ;carboxylic acid tert-butvl

ester-Z-GQ{@ ic acid ethyl ester 43. 5 A solution of

5- phenyl - %)%chl e-l-carboxylic acid tert-butyl ester (1. ggrlgronggy nmol )
in dry THE (18 nml) was placed under a-@&7trogen atnosphere and cooled to
-78 C, treated dropwise with 1.6 Mtert-butyllithiumin pentane(4.0 n,
6. 38 Mol Jhroamtbgsiphyrtegiveabo@. 18 g bf S-phEh iyl H-oridobe- bfcarbedylic 4 &er-bytyb. 38
mol ) was_add a Leksed for 40 mnutes The reaction m xture was then
changed t%"?%hgﬁg%p'ggtr’ﬂfoks@i rred for an additional 45 m nutes, and 1o
guenched #'e{)g saturated NH4Cl solution. The solution was then extracted
wi th ethy

purified bychr
5- phenyl -

AT S Bl Sh bt SARER L 404 o] B g2 Fufhi ot
est er - 2- cdnytbl} K1 & md)cwab phadey inderst mitrogéh {tincGplegre 2nd/ doatedioe)78i°6, treated
di chl or omgt hane. 101 Bh) MRBuLIERLSIEdBerllih HlOE 9BEEHLG, o ALY 41) . and

stirred at roomtenperature tor poration o V gave
about 0. 7BrsgEdiyl éhlphvdoryiatd $0-69g 6138-1Bmobrvies eideds and stirred foy 40 @sinetes The np.
173-174 C S 4, Phanvl - i ndal - 2¢ v ) = no : -5 hi

al un num Fppr ity B AR Eed A lRl ARUTRIR aditgord b5 ihieh Th

H- i ndoloe- guexachbdwyjthi setuzatediNEL,Gl/dolatiore Thé4ol(toB3was thenkxtrictedrwith ethyldry THE

(5 mM). Aiter | t.rogm.te I re. X reagen conposed
Wth et efoerait stk P ST b e S RRE a0 B £

evapor at egdive ebgutiel4pol fi-pler@dB bHeindblel Bearhexyik acid nciotbu®A pityePrebitbamplic 45, np.
115-116 C, .$t ; ,

(R)-2-(5- E’ﬂgﬁy !?Srtl%f#-' 2-yl | met hox) car bonyl am no) - 3- phenyl -pro ionic acid
met hyl es &5(346. 30 A m xture of (5-phenyl-indol-2-yl)-methanol45 (0.259 g,
1.16 mol )% R) - 2-i socyanat o- . .

15 5-Phenvl-1H-indole-2-carboxylic acicf ethvl ester 44

A solution of 5-phenyl-1H-indole-1-carboxylic acid tert-butyl ester-2-carboxylic acid ethyl
ester 43 (1.0 g, 2.74 mmole} in dichloromethane (10 ml) was treated with trifluoroacetic
acid (10 ml), and stirred at room temperature for 1 hr. Evaporation of the solvent gave
about 0.72 g of 5-phenyl-1H-indole-2-carboxylic acid ethyl ester 44, mp. 173-174 °C.

20 Step 4:

(5-Phenvl-indol-2-vl)-methanol 45.

1 M Lithium aluminum hydride in THF was added to a cooled solution of 5-
phenyl-1H-indole-2-carboxylic acid ethyl ester 44 (0.375 g, 1.41 mmol) in dry THF (5 ml).
After 2 hrs at room temperature, the excess reagent was decomposed with water, acidified

25  with 1 M HCl, extracted, washed, dried, and evaporated to give about 0.285 g of (5-phenyl-
indol-2-y1)-methanol 45, mp. 115-116 °C.

Step 5:

30 A mixture of (5-phenyl-indol-2-yl)-methanol 45 ( 0.259 g, 1.16 mmol), (R}-2-isocyanato-
3-phenyl-propionic acid methyl ester 5 (0.286 g, 1.39 mmol), in triethylamine (0.37 ml),
and THF (10 ml) was heated to 50 °C under a nitrogen atmosphere for 22 hrs. The solvent
was evaporated and the residue was purified by chromatography to give about 0.220 g of



3-phenyl - propionic acid nmethyl ester 5 (0.286 g, 1.39 mM®kipteliber 2004
triethylamne (0.37 m), and THE (10 m) was heated to 50 C under a
nitrogen atnosphere for 22 hrs. The solvent was evaporated and the residue
was pur iyl chromat ography to give about 0.220 g of Gakgr 2004
VD 0% Go e C L Etns 02007 PerERh

(R) - 2- (5- phenyl -i ndol - 2-yl met hoxycar ber8l-am no) - 3- phenyl - propi oni c acid

nmet hyl ester, 46, np. 142-143 C. Step 6:

(R) - 2- ( 5-(R)eh{a-phenybindal-2- HiBethhwynprbonylashinohd phanylprapionigadd methyb aster,

(R -2- (5@3@@/2‘1 8% 2-yl met hoxycar bonyl am no) - 3- phenyl - pr opi oni ¢ aci d

nmet hyl j( g, 0.455 mmol) in nethanol (20 m) was treated with
a sol uu%a? | i t hi um hydr oxi de nonohydrate (23 ng, 0.55 mmol) in water (1
m) and heated to 50 C for 7 hrs, cool ed to roomterrperature acidified,

evapor at eﬁn _£Yd. f,.ar

resi due was purT

ST D EA M A RSO AL A

ani no pr okt etadb§0.5% 8.9.455 n@moB nu amtharwl {Zﬁ’ mﬂevag tsetediwitchsoletiamot he

foll h of
R and roithfuh el ARt (o3 g ERHARIL AR D bf) amd HAREEITNPREL 20
i s 1 andfom 7dmg cooled  Wom Str@prmureza@@n@rm@pwamifmmﬁyd Mbd'nﬁ&&fzol e 49 20

2- Met hyI b

(aong, | amefea SRFEABGRA, £, teidlotlns Pty chu AR IBERE TR
lon ab OmmgwdsR) M&ﬁ&nybmder—ﬂwkncthmcerb@ylhmn@ﬁ -pheny. rpmaionB(aCFCb‘i_Al BN
wer e added a%%_gl/]fodn xture was refluxed overnight. The m xture was dilute="
sashed wi P wa dried and concentrated. The crude product was

chromat ographed to gi ve about 465 ng 2- brononet hyl - 5- phenyl - 25 benzoxazol e
49. 15 Sept enber 2004 EXAMPLE9 '

R)-3-phenyl-2-(5-phenyl-benzoxazol-2-vimethoxycarhbonylamino) propionic acid 53

| Q
Oy

15 In accordance with the general scheme 10 the following is the preparation of a

compound of Formula I, wherein each of R' and R? are phenyl, R is benzoxazoly; A is a

~ single bond; B is -CHz-;mis 1,and nand r are 0.
Step 1:

2-Bromomethyl-5-phenyl-benzoxazole 49

20 2-Methyl-5-phenyl-benzoxazole 48 (1.05g, 5.0mmol), N-bromosuccinimide (89mg,
5.0 mmol) and azodiisobutyronitrile (AIBN) (41 mg, 0.25 mmol) in 10ml of CCls was
heated to reflux. After 5 hrs an additional 50rg AIBN were added and the mixture was
refluxed overnight. The mixture was dilutec ;ashed with water, dried and concentrated.
The crude product was chromatographed to give about 465 mg 2-bromomethyl-5-phenyl-
25 benzoxazole 49.



WO 01/68591 -69 PCT/EPQO /02597 Step 2: Acetic acid 5-henseprpterxagm - 2-
nmet hyl ester 50 A m xture of 2-brononethyl-5-phenyl -benzoxazole 49 (440 ny,
- 1.53 nmol ) and cesium acetate (585 ng, 3.06 nmol) in 5mM DV was stirred
over ni ghWOHi/6889dm t enperature. The 5 reaction m xture wapcadidpoi/egomi t h

et hyl acetate, washed with brine, dried, filtered and concentrated to yield
acetic acid 5-phenyl -benzoxazol e- 2-yl mefﬁ'u ester 50. Step 3:

(5- Phenylstgéaﬁlzoxazol 2-yl) nmet hanol51 ~ Acetlc acid

(5- phenyl enzoxazol - 2-yl )net hyl ester 50 (409 ng, 1.53 nmml) was dissbl ved

10 in 10 t I pel I (53 ng, 0.38 mmol ) was added.
After 3 metlgt& igs° mg?‘u‘?eé)%gago{%r '-'%rgldét%eﬁhen diluted with vvater and

et ot e Mol P $450 08 8 IS TERTESS L) A Bnt T o0

( 5- phenyl ackareAofamgl 0@ n;rhgnlarm SmhDMBEWas Sireql everrfightrat rGetneamperdturs - Then

| - benzox L onisCc. aci,d ter 52.
(5 Prosy Tebis Bt 18 BB IRA addtps tuadiBa VR Rof, lgred oF2

car bonyl daqnnttdaaz‘rdtey(e%&emg,acxa 54phenybbgnzomazblerd-yhrhetthyles€dB0l ;j were stirred
at room tenperature for 3 hrs. The tosic acid salt of (R)-phenylal anine

al |yl est%ﬁ;(?ﬁ? ng, 20 1.94 mol) was added followed by 0.42 ml of
triethylam ne (301 ng, 2. 98 mrol ). The mxture was stirred overnight. The
m xt ure vi2sPhi ndoxpzdl-deybimeathagol B1 1 M HO solution then with brine.

After dryi ng, the orgam c phase was filtered and concentrated. The crude

pr oduct w&@:tlc lacid ﬁ’&pbgu)dfheammlgz—ybmﬁqhtstm (499 ofg, 1. 53 mmol) was dissblved

ol o a1 Y0l drHERERL ripdFBAREIGLON 0 i OSHNRMT O RO RMBEPRS R, 1
car bon | mﬂwepm p@matreteﬂ%en diluted with water and extracted W1th ethyl acetate. The

(R 3- Phepglics en- WARRY iR X848, mifteret TRE LB XARGRAS yRTE 0JRYSPIGREC act

ally
(5-phenyl-benzoxazole-2-yl)methanol 51.

Step 4:

15 {R)-3-phenyl-2-(5-phenyl-benzoxazol-2-ylmethoxycarbonvlamino) propionic acid allyl
ester 52. '

(5-Phenyl-benzoxazole-2-yl)methanol 51 (437 mg, 1.94 mmol) and
carbonyldiimidazole (393 mg, 2.43 mmol) in 7 ml of dry CH,Cl; were stirred at room
temperature for 3 hrs. The tosic acid salt of (R}-phenylalanine allyl ester(767 mg,

20 1.94 mmol) was added followed by 0.42 ml of triethylamine (301 mg, 2.98 mmol). The
mixture was stirred overnight. The mixture was diluted and washed with 1 M HClI solution
then with brine. After drying, the organic phase was filtered and concentrated. The crude
product was chromatographed to give about 711 mg of (R)-3-phenyl-2-(5-phenyl-
benzoxazol-2-ylmethoxycarbonylamino)propionic acid allyl ester 52.

25 Step 5:
R)-3-phenyl-2-(5-phenyl-benzoxazol-2-vimethoxycarbonylamino) propionate 53.

{R)-3-Phenyl-2-(5-phenyl-benzoxazol-2-ylmethoxycarbonylamino)propionic acid allyt
ester 52 and (Ph3P);RhCl in 10 ml 0f 9:1 ethanol/water was heated to 80 °C for 3 hrs. The
mixture was cooled and filtered. The filtrate was concentrated, diluted with ethyl acetate,
30 washed, dried, filtered and concentrated. The crude product was chromatographed to give
365 mg of still impure product which was rechromatographed to give 241 mg of product.
This was dissolved in 2 ml fert-butyl methyl ether to which 1 ml of dicyclohexylamine was
added. The resultant salt was recrystallized from ethyl acetate to give about 208 mg of (R)-



ester 52 and (Ph3P)3RhCl in 10 nl of 9:1 ethanol/water waSepeaiedotmm 80 C
for 3 hrs. The mxture was cooled and filtered. The filtrate was
concentrated, diluted with ethyl acetate, 30 washed, dried, filtered and
concent nabedlsgsbne crude product was chronat ographed to giperERfiags of
still inpure product which was rechromat ographed to give 241 ng of product.
This was dissolved in 2 m tert-butyl ‘n%({‘nyl et her to which 1 m of

~di cycl ohexy| am_ne ded. The resyltant, sa recrystalljzed from
et hyl acetBbenyle- gﬁmﬁw@gmzw ‘AyierthoRycastp Eav PP TBE591

- PCT/ EPQOl / (333R2752.78€, as dicyclohexylammonium salt.
3- phenyl - 2- ( 5- phenyl benzoxazol - 2- yl met hoxycar bonyl am no) propionic acid
53, nmp. 150.9-152.7 C, as dicycl ohexyl ammoni um salt. EXAMPLE 10 W 2-

2- Phen | benzoxazol -5- metho carbon EX4MPOE-18-hen 1 ro ionic acid 60 Step 1:
2- Benzyl i den eam no-4- net hyl phenol 54 A solution of 2-am no-p-cresol (1.23

g, 10 mmol XRanzl(bdheayibalrveeol-3.yihe ihd)-3-pRé edpibAio atit) 60Vvas
heated at reflex for 2 hrs then cooled in an ice bath. The product-was 10
filtered off, washed with a little cold nethanol dried to yield 1.35 g

of 2-benzylidene- am no-4 -nethylphenol 54. Step
5- Met hyl - 2- phenyl benzoxazol e 55 A m xture

2- benzyl i deneam no- 4- et hyl heno]rg . ~3 _nmmol ) and manganese 15
(111) acetate dihydrate (3‘_5 IS) i i t oPBBHe (65 M) was heated at
reflux under an at rmspher hr and cooled to roomtenperature.
The miRture was filtered to rem)ve the insol ubl e manganese salts. The
filtrate was evaporated under reduced pressure. The residue was taken up

in n'ethylgfg j¢hloride and purified by filtration to yield 1.23 g
5- et hyl ghenyl benzoxazol e 55. 20 Step 3:

5- Br onomes iyl {aen Sopfy 5- et hyl - 2- phenyl benzoxazole S5 (1.23
g, 5.8 nmol ) were dissolved in carbon

tetrachl o sgﬁxt(ch frﬂ len-ghl?—cfgs&t(&' B8 S mMERGHRARA Ay 8L EE6E 10/ thitol) in

methanol (10 ml) was heated at reflux for 2 hrs then cooled in an ice bath. The product was
10 filtered off, washed with a litfle cold methanol and dried to yield 1.35 g of 2-benzylidene-
amino-4-methylphenol 54.

Step 2:
5-Methyl-2-phenylbenzoxazole 55

A mixture of 2-benzylideneamino-4-methylphenol 54 (1.34 g, 6.3 mmol) and manganese
15 (III) acetate dihydrate (3.4 g, 12.7 mmol) in toluene (65 ml) was heated at reflux under an
atmosphere of N; for 1 hr and cooled to room temperature. The mixture was filtered to
- remove the insoluble manganese salts. The filtrate was evaporated under reduced pressure.
The residue was taken up in methylene chloride and purified by filtration to yield 1.23 g
5-methyl-2-phenylbenzoxazole 35. |

20 Step 3:

5-Bromomethyl-2-phenylbenzoxazole 56

5-methyl-2-phenylbenzoxazole 55 (1.23 g, 5.8 mmol) and NBS (1.17 g, 6.5 mmol) were

dissolved in carbon tetrachloride (20 ml). The mixture was evacuated and flushed with

argon. AIBN (ca. 5 mg) was added and the mixture heated at reflux and irradiated with 2
25  sun lamp for 3 hrs. The solvent was evaporated under reduced pressure and the residue

purified by chroinatography to yield 1.18 g of 5-bromomethyl-2-phenylbenzoxazole 56.



argon. AIBN (ca. 5 ng) was added and the m xture heat ed1ssepiefibex2emd
irradiated with a 25 sun lanp for 3 his. The sol vent was evaporated under
reduced pressure and the residue purified by chromatography to yield 1.18
g of 5- bﬁgﬂﬂqﬁgﬁ yl - 2- phenyl benzoxazol e 56. 15 Septenber 2p84pPR /2558591
-71 PCT/ EPO/ 97 Step 4: Acetic acid 2-phenyl benzoxazol -5-yl met hyl ester
57 5-Brononet hyl - 2- phenyl benzoxazol e -58 (1. 0g, 3.4 mol) and cesi um
acetate (1.33g, 6.94 mmol) were stir+ed together in DMF (25 m ) under an
at nospher&ep#: N2 overnight. 5 The DVF was evaporat ed under hi gh vacuum and
t he residue partltloned betmeen ethyl acetate (100 m) and water (100 m).
The et hyl Acatietagi 28 paylmethiy] eftenbAvashed and dried. Evaporation

of the solvent vyiel ded 920 rrg of acetic acid 2- h;{;i;l benzoxazol 5 yI nmet hyl
ester 57.5-Bremobrettyd-2opheryibentioseaokaSt@dl 8. 5-4m eetIman agekate

2- phenyl bg % 863%%@ %ﬁfgﬁ&@&he‘?%ﬁ ﬂMﬁFﬁG%ﬁQynd@Ean §m405 Jof 81 dwl@ﬁ{@&m um

car bonat e rre net hanol (50 nd wat er e?tgi) under
an at rst'?p‘heDMEJWas\QJapcmteé umder hlgheraos:@rwrd thﬁaw@mﬂa@w Retwesn steduced

gr(e;ﬁg;] §| 10: @azo ) gﬁg%ééyﬁg)mhgﬂ@éhﬁ%% aa,Je{ w%saglegmtai then GrhSheatandf

Phenylbenzoxazol 5-
| met ho cadhedl Bvaporation Gﬁthhmi\ﬁntmldedr?%ﬂw:@ C#BI wherylbgyoxazeiet ure of
2- (phenyl 5-yl) nmethanol 58 (215 ny, O. 95 mmol ), (R)-2-
isocyanatgﬁ§§%ﬁ§ng{pToplonlc acid nethyl ester 5 (196 ny, 0.95 nmol), DVAP
(12 nmg, é 095 mol ) and toluene (12m ) was heated at reflux under an
at nospher B "N2 for 3 hrs. The solvent was renoved under reduced pressure

and ONe, ! SapAURIPUEbLI-B0e DinEliBRAE. Oranhy o, yi el d 381 nD. of
(R)-2- ycar bonyl am no) - 3- phenyl propi oni ¢ acid

met hyl esf ertxc5a9c['1d ZQ‘&JﬁQn}Zben%éxa&a)-S g%netgyl BePs7 RR0Z0%83 @lmmol) ARE PetBatRon

| ami no - propioni ¢ aci
carbonate (100 mg ) were stirred in methanol (50 ml) and water (5 ml) under an

atmosphere of N for 3 hrs. The solvent was evaporated under reduced pressure to yield a

residue which was recrystallized to give 619 mg of 2-(phenylbenzoxazol-5-yl)methanol 58.

15 Step6:

(R)-2-( 2-Phenxlbenzoxazol-5-ylméthogcarbon):lamino )-3-phenvlpropionic acid methyl
ester 59

A mixture of 2-(phenylbenzoxazol-5-yl)methanol 58 (215 mg, 0.95 mmol), (R)-2-
isocyanato-3-phenylpfopionic acid methyl ester 5 {196 mg, 0.95 mmol}), DMAP (12 mg,

20 0.095 mmol) and toluene (12ml) was heated at reflux under an atmosphere of Na for 3 hrs.
The solvent was removed under reduced pressure and the residue purified by chromato-
graphy to yield 381 mg.of (R)-2-(2-Phenylbenzoxazol-5-ylmethoxycarbonylamino)-3-
phenylpropionic acid methyl ester 59.

Step 7: |

25  (R)-2- 2-Phenxlbenzoxazol-5-v1methoxvcarbonviamino)-3-Dhenvl propionic acid 60

A solution of (R)-2-(2-phenylbenzoxazol-5-ylmethoxycarbonylamino)-3-phenylpropionic
acid methyl ester 59 (374 mg, 0.8 mmol) in dioxane (8 ml) was treated with a solution of
lithium hydroxide hydrate (55 mg, 1.3 mmol) in water (4 m!) under an atmosphere of Na
and stirred for 3 hrs at room temperature. The mixture was acidified with 1 N HCI, then

30  extracted with ethyl acetate (25 ml). The ethyl acetate extract was washed, and dried.
Evaporation of the solvent afforded the product which was recrystallized to yield 220 mg
(60%) of (R)-2-(2-phenylbenzoxazol-5-ylmethoxycarbonylamino)-3-phenyl propionic
acid 60, mp. 220.0-221.4 °C.



A sol ution of _ 15 September 2004 _
(R) - 2- (2- phenyl benzoxazol - 5-yl met hoxycar bonyl am no) - 3- phenyl propi onic acid

. methyl ester 59 (374 ng, 0.8 mmol) in dioxane (8 mM) was treated with a
sol ut i on Y 01/685%Hj um hydr oxi de hydrate (55 ng, 1.3 nmol) iPCIVERORM2592 )
under an atnosphere of N2 and stirred _fﬁr_ 3 hrs at roomtenperature. The
m xture was acidified with I N HCl , then 30 extracted with ethyl acetate
(25 m). The : VRS, ; yj2 ) eaf i of
t he solvent a E‘ggﬁéﬂﬁﬁ%ggiog?%%%@ﬁ é\%l ch fﬁi‘“@%’r@@%ﬁﬁl% géejbde u[zgif %8&53‘1,2 ‘%errg
(60% of @ERpared:2-phenyl benzoxazol - 5-yl net hoxycar bonyl ami ho) - 3- phenyl
propionic acid 60, np. 220.0-221.4 C. 15 Septenber 2004 WD 01/68591 -72
PCT/ EP01 AB>So#-fBrarot ghenyl)2h2- (Moflbons-phenybrhisorerdzolel-ylEmthenysatbonylamindln R2
I s benzox P RCRVANE Alg@ieA.R) - 3- (4-fl uor o- phenyl )-2- [ 2-

P on Cﬁad’w’%ﬁgﬁﬁgafﬁ%t

(4-fluoro-p ny1 ) - benzo oxycar bonyl am no] - propionic acid,

157, 2118 . . 5. alia . s
(R 2- (- (7 PO e pifa benagsasol -lmsthomeabondeminel spheny|-Prorigaity
opi oni ¢ &cidd158 38p- 208.2-2088°€; 208.5 C, (R) -2-12-

(3- cyano- phenyl ) - benzoxazol - 5-yl net | | oxycar bonyl am no] -3 -

( 4- f 1 uor o{Bir@niZ-§3-cyanerphsnyit-barictazd 5o ylmethoxyorbandanin]-G: (4 Ryord-pliepyl)-
C(3,5-difl C .met hoxycar bonyl am no] -3-(4-fluor@Q io
phenyl)-p o%%ﬁ??%&?%@%gﬁ;%@%?’z- 197.7 C (R-2-[ 2-(1

H i ndol - 4- ); =91 - VT I ] =Dheryl - ionic
ncid 16 1,(Rt)r-)§j ﬁ‘ig&%ﬁ’gﬁgéo %hgré);lﬁg%w EBQH%{hOQWaPQJnyIa%BQF Y-8
[ 2- (3, % difheny}-prppienicarido 60z mypa186.25197171€% hoxycar bonyl ami no] - 3- phenyl -
propionic acid, 162, np.193.8-195.0 C. 15 EXAMPLE |11 3-Pyridin-4-yl-2-(5
“pyri di n- IR 12-etibfindard-yiRbgrizorardlSxylorettisapicarboriylaraiyo] -Brmpnprpropawiid 63 63

Step 1 acid, 161, mp. 187.0-189.0 °C; and
(R)-2-[2-(3,5-difluoro-phenyl)-benzoxazol-5-ylmethoxycarbonylamino] -3-phenyl-
propionic acid, 162, mp. 195.5-195.0 °C.

15 _ EXAMPLE 11

idin-3-yl-benzofuran-2-ylmethoxvcarbonvlamino)-

propionic acid 63

N\
N
/\[! ]/
.
C ] »o N\<
# 0 \lg QOH

Step 1:
20 (5-Pyridin-3-yl-benzofuran-2-yl)-methanol 61

A mixture of ethyl 5-bromo-benzofuran-2-carboxylate 15 (6 g, 22.3 mmol), diethyl-3-
~ pyridylborane (3.66 g, 25 mmol), tetrakis(triphenylphosphine)palladium (0) (270 mg),
and potassium phosphate (11.4 g, 53.7 mmol) in DMF (60 ml) was stirred under an argon
atmosphere and heated to 100 °C for 16 hrs. The mixture was allowed to cool to room
25 temperature, poured into ethyl acetate and washed with 10% HCL. The organic layer was
washed with brine, dried, and evaporated to give 10.4 g of 5-pyridin-3-yl-benzofuran-2-
carboxylic acid methyl ester.



20 5- "din-3- |-benzofuran-2- 1 -nmethanol 61 A m xture ¢f Septayiber 2004

5- br ono- benzof ur an- 2- carboxylate 15 (6 g, 22.3 mmol ), diethyl-

pyridyl borane (3.66 g, 25 mmol ), tetrakis(triphenyl phosphine)palladi um (0)
(270 no)wo ciRgsopot assi um phosphate (11.4 g, 53,7 mmol ) in % éﬁtﬂs(p;) was
stirred under an argon atnosphere and heated to 100 C for The

m xture was allowed to cool to room 25 Zenperature, poured into ethyl
acetate and washed with 10% HCL The organic | ayer was washed with brine,
dried, arfbdaugpithatationdicgsteewd® thenydissolvedpry 1 dil t-t3uanol badstfred and-

b I [
O oy ol ATl MdiaBobPlos MONEBH BIRGIed B0 7o M) ORART therEalibh Gt V200
and stir rs@dredratlé$ °C nydrnight ifteataading e iredction vhis ﬁ@@redgnttlalahm 4ol dxtractedd by
1.75 m ’Wiﬁﬁ‘@tﬂ ackif. ‘i‘ﬁ@Sl‘épRﬂ 13@%%3?&:'1%& & e%é[%05§te9 ‘?K? ewa[sALh?ﬁd by

cool i ng, action doext r

acet at 8. chHrematogeaphy td giyed30uag ofi(5-pyridined ﬂqumo&ﬂrmz ?ﬂhemthsnodlﬂ_b was

purified by 5 chronat ography to give 330 ng of

(5- pyri diste@2yl - benzof uran-2-yl) -nmethanol 61. Step 2:

5- Pyri di n- 3 yl - benzofuran 2- yI rret hyI p ni t rophnyl carbonate 62 A suspension
dis g , ey bonatesdol 61 in 5 m CHICI2

was stlrred under nltrogen in an i ce bath After addi ti on of 256 ngy

4- ni t r ophé syspehdion of 380 rhpohtdt gyridin-3-yHbe@rfdan; 2-yh emathenol €l indsnbCHoeGkd t 0

2 t 1 ophiaiIREE! HE B aice palh A8 R0n 01 356 mAA MG HARRUHBIET € s
stirrad ofpemateght rrﬂAszﬁlz,elmpoﬂt!a'aawun aBéwd:Chm couledbirbes) tetripeerativetand evaswas
poured | 1l 3,65 pANRABKLLACH Stk 48 4 BuRl U BRI RS TR, Oyl guer ves

dried, -evaporate grap

5- pyri di nadleglant dwzmimuramas irr@l ty\tenmghy Afier miapoapbenftbavdetilas, theGRixtsteep 3:

5P 1 el b R G SRR s HBIERSERL VDA o)1 op

5- pyr i di ne@pytatddemdqgiunifiad b chiomet dgrhphy @givei 368 oghefbrpyridbohat-ber@dfuri®s ng
(0.7 yl -propionic acid nethyl ester, and 290
W%%ﬁ%n@l‘?m%%ﬁnﬁgﬁk&m\?\%éé stirred under nitrogen at

Step 3:

A mixture of 300 mg (0.77 mmol) of 5-pyridin-3-yl-benzofuran-2-ylmethyl-p-

20 nitrophenylcarbonate 62, 195 mg (0.77 mmol) of 2-amino-3-pyridin-4-yl-propionic acid
methyl ester, and 290 mg DMAP (2.4 mmol) in 2 ml DMF were stirred under nitrogen at
room temperature overnight. The mixture was poured into water and extracted with ethyl
acetate. The organic phase was washed with saturated NaHCO3, followed by water and
brine, dried, and purified by chromatography to give 241 mg of 3-pyridin-4-yl-2-(5-

25 pyridin~3;yl—benzofuran-2-y1methoxy—carbony1—amino)-propionic acid 63, mp. 256.6-
257.3°C.

Similarly substituting (5-pyridin-3-yl-benzofuran-2-yl)-methanol in Step 1 with
2-hydroxymethyl-5-phenyl-benzofuran 17 gave 2-{5-phenyl-benzofuran-2-ylmethoxy-
carbonylamino)-3-pyridin-4-yl-propionic acid, 163, mp. 219-220 °C; and with

30 2-hydroxymethyl-5-(4-fluoro-phenyl)-benzofuran gave 2-[5-(4-fluoro-phenyl)-
benzofuran-2-ylmethoxycarbonylamino]-3-pyridin-4-yl-propionic acid, 176, mp. 255.2~
255.7 °C.



roomtenperature overnight. The mi xture was poured into15geptembded2804 r act ed
with ethyl acetate. The organi c phase was washed with saturated NaHCG3,
foll owed by water and brine, dried, and purified by chromatography to give
241 gy oWOMEESiILdi n-4-yl-2-(5 25 PCT/EP01/02597
pyridin-3-yl - benzof uran- 2-yl met hoxy- car pnyl - am no) - propi oni c acid 63, np.
256.6-'" 257.3 C. Simlarly substituting

(5-pyridin-3- { .
byt oy mer hﬂ#ﬂ?ﬂ%ﬁ@ﬁ&&@aﬁﬁ%%ﬁ%hz&ﬂrﬁ £ Inihi Aol in Step 1 with 2

2- ( 5- pheriydr m@hﬂr% Qn)ghhmmfem 17cmcg%ﬁwia@n3mldm-éwﬂwpa¢mowcypﬁpr opi oni ¢

acid, 163,
2- hydroxymaﬁﬁ s?%% %2% uoro dqr%\frrl%lrg s%é%uzlof E;l %mpmél\llceac&dlflgth lAf':sttelr S‘rreo phenyl ) -
benzof ur 327@- bm@t@xy@aﬁmaﬂ&mmmprwnmpm&dempi-ﬁfbpmnwmee@d 16d76,

np. 255 c.15 Septenber 2004 WO 01/68591 - 74 PCT/ EPOL/ 02597
Siml arI y t|tut| ng (5-pyridin-3-yl-benzofuran-2-yl)-nethanol in Step 1
with 2- hydroxynet hyl - 5- phenyl - benzof uran 17, and

3-ami no- 3- pyr $1_q-hﬁrlg sHbstREARE PRifinABL ;ﬁrndmt@'ll b atil m¥RR edtetMd Step 3

2-am no- 3-p KI’I din-3-yl-propionic -acid nethyl er gave
2- (5- Phenyit taenm@twmplqnatqqéhqf@ ngtsemnoamﬁmymyrquddl n- 3-yl - pr opi oni ¢
acid, 164, 69 C. Simlarly substitutin

2- ani no- 3etbylr2 émﬁamnga-ylbghrﬁm@mgév%ﬁ%rphém en@@ﬂ@pgz-ﬂn&thﬁwsarbwﬂh

appr opr | a&:‘ﬁuﬂf)@% %e?-t de&hLQééﬂ%sC PM&M@‘@ prepared: ethyl
2- (pyrazin-2-yl) yC| n ave 2-(5-phe - benzof uran- 2- yl met hoxycar bonyl -

am no)yp3- PREPE{ g’rﬁnﬂm-@;[ﬁ %ﬁe gk d. (S%yﬂpenzaﬁﬁaxﬁ’%ﬁetgo%ca%n?ﬁ hyl

2- (pyrimdi ci nate gave

2- (5- phenymnrb:é mma«#inzi-y -PROPiRRiGAcid: 133y np- 181.4-184.5°C;

am no) - 3-pyri m di n-5-yl - propi oni c acid, 173 181.4-184.5 C,_ ethyl 2-
(pyri midi ﬂ%ﬂ%rl(ﬂ’mlwﬂmétﬂ)@mt%ﬁ(\’e@ = (Shihepyl b@ﬂ?&qr%rraﬁhaetypmm%ar bony! -
gm( B;?. gagiiﬁﬁlxgcg‘_%% fl».;%l!nng 'iBrﬁcQ&dCiﬁsJ&E 1990-1858202483- 2 C and ethyl
2- (5- phen I

ani no) - 3- %gl éfxfl&gzﬁpl‘)'%ﬂ)rg & o%ﬁ% g—?ﬂ%h?} I:Je'i_izoﬁran 2- };lrnethmg/carboryl
of et hi gmlacz)r-’rrwxdamm%Yltprep@mccwd 167, mp.174. SVHTe

re aration.

Preparation of ethvl 2-(pyrazin-2-yl) glycinate:

0
H,N OAlk
N O \/\L OAK
l A =N/ ~O0Alk —> Ne.
§
b () >

N

A solution of 2-(methanesulfonyloxymethyl)pyrazine (5 mmol}, (prepared from
2'-(pyrazin-2-yl)styrene according to the procedure in EP 02 257, followed by treatment
20 with methanesulfonyl chloride, according to a procedure in Can. J. Chem. 1999, 77 (4) 463
in 20 m! THF was added dropwise to the sodium salt of ethyl N-(diphenylmethylene)-
glycinate {5 mmol) in 20 ml DMF cooled in an ice bath. The mixture was allowed to warm
to room temperature during 4 hrs. The reaction mixture was partitioned between ether
and water. The aqueous layer was separated and reextracted with ether (75 ml). The
25 combined ethereal extracts were washed with brine and dried over MgSO,. Evaporation of
the solvent afforded a residue which was chromatographed on silica and eluted with
acetone:hexane (1:3) to afford 1.27 g (78%) of ethyl 2-(pyrazin-2-yl)-N-(diphenyl-
methylene)glycinate.



QAl k A solution of 2-(nethanesul fonyl oxynmet hyl) pyrazi nei4 Sepemiber 2004 epar ed
from 2'-(pyrazin-2-yl)styrene according to the procedure in EP 02 257,
. followed by treatnment 20 with net hanesul fonyl chloride, according to a

procedur 4 ghdsed}- J. Chem 1999, 77 (4) 463 in 20 ni THES,&@E.IP@%QQ,
dropwi se to the sodiumsalt of ethyl N-(diphenyl nethyl ene ycinate (5
nmol) in 20 n DIVF cooled in an ice batP-The m xture was allowed to warm

to roomtenperature during 4 hrs. The reaction mxture was partitioned
bet ween eEtkgil 2-(ppizined- eh)-N-Tdn@haqdmwkhe)gbmmléémaiéﬁe@T@%o‘V?SeﬁéW dirt ed

with etheg,(45 zﬁﬁq h
brine and rgrlﬁe Id)\i/é %@%ﬁﬁ%\% or‘g??grﬁg hrﬁé{éoﬁ/l}rﬁ% OWF]tétm due
whi ch was wablemmtaigi aphthd roidueichiaraatagrdpldd nresilicsi and el‘ae‘émﬁﬁ htodds@H 1: 3)

ot byl eney S1fienie2 1Ok Th ReesBXIAHS i Hrbihe LRI R Sy 1y
2- (pyr azi rﬁpﬁr-aylh)}ﬂ)glmtpﬁ’lenyl met hyl ene) gl ycinate (1.64 g, 4.56 mmol) was

stirred in 30 m of (1:1:1) mixture of (HOAc:H2O THF) for 2 hrs at room
tenperature. The solvent was evaporated and the resjdue chr orrat og%r aphed on

silica and el utSigilanly, ethyl2-Gopriveidia-5obelyciarte efhyl24nyrisadn-dryhieygigatesrd
chl ori de. J}g{ % y(?{rlfé{l){zﬁig ¥ clggte(“ez{%ﬁegsregtfm@mga ﬁiiﬁ}lﬁﬁé’cﬁir@ 2-yl)glycinate.

Simlarly, cinate
2-(pyrimdin-4-yl)glycinate and ethyl 2- (pyrld_azm 3-yl)glycinate were

prepared follow ng this procedure. EXANMBME {2 R -3-Phenvl-2- 5- hen |-2
3-di hvdr o- benzof uran-2- | net hoxvcarbon Tarnino - 10 propionic aC| d 68 Step
1. 4-Alvlo ' yl

bromi de (20. (41.5 in 75 m of
dry DVE were stlrred at roomtemeﬁ@!ﬁﬂé&@%&%i ght . The reaction mxture
was diluted with 500 Ml of diethyl ether and washed with water. The ether

| ayer was washed with brine, dried and concent r/a@to give a lightly

brown solid that was O
O j\ ﬁrOH

Step I:
4-Allyloxy-biphenyl 65

4-Phenylphenol 64 (25.5 g, 0.15 mol), allyl bromide (20.0 g, 0.165 mol) and K;CO: (41.5 g,

15 0.15 mol) in 75 ml of dry DMF were stirred at room temperature overnight. The reaction
mixture was diluted with 500 ml of diethyl ether and washed with water. The ether layer
was washed with brine, dried and concentrated to give a lightly brown solid that was

recrystallized from hexane to give 24.9 g of 4-allyloxy-biphenyl 65.
Step. 2:
20 3-Allvi-biphenyl-4-0l 66

A solution of 4-allyloxy-biphenyl 65 (5.03 g, 23.9 mmol) in 20 ml of dimethylaniline was
heated at 170 °C for 5 hrs. The mixture was diluted with 250 m! diethyl ether and washed
with 1 M HCl solution. The ether phase was washed with brine, dried and concentrated to
give a brown solid. The crude product was recrystallized from cyclohexane to give 2.69 g

25  3-allyl-biphenyl-4-ol 66. The mother liquor was concentrated and chromatographed (7%
ethyl acetate/hexane) to give an additional 2.13 g of 2-allyl-4-phenyl-phenol 66.



recrystallized fromhexane to give 24.9 g of 4-allyl oxy4bsppember 8804 St ep.
2: 20 3-Allvl-biphenyl-4-0l66 A solution of 4-allyloxy-biphenyl 5 (5.03 g,
23.9 nmmol) in 20 m of dinethylaniline was heated at 170 C for 5 hrs. The
m xt ur e wael/eisdbiut ed with 250 ml di et hyl ether and washed PGW/EPIINZI7HCI

solution. The ether phase was washed w,th brine, dried and concentrated to
give a brown solid. The crude product Was recrystallized from cycl ohexane

to give g g 25 3-allyl-biphenyl-4-0l 66. The nother |iquor was

concent r 3¥Bd* and chronatographed (7% ethyl acetatel hexane) to give an
addi ti ona f , 499%766 15 Sept enber 2004 WO

01/ 68591 yt- 2 3-di h droobenzofuran-2- 1

10m o Slie’ ‘Iquze%“Yg'g'PquPY]ﬁg}é r%oié-a@p@?@*g)ﬁﬁ?ﬁ81 R G s el 1
aci d, 2. ¥¢thrd perackhie atidaclution (322 mhmmddmlemli T18 reaction oves rbowrd @S e
overni ght,,  The, M ue uasdhl dheht il ghitd wEbinAlthetanasdspid h a

sat ur ueous phase extrac et her and
the conhiiftetsaeined seitionof NatHT@;. mghquhom phastgrenctre;tedimtbettlm@néébfcent rat ed
to give cream col o

(5- phenyICO‘Z’%B‘%&%H%B%%UFW‘&%LE&’WS@ bnnf ’h%heofé'fl COBEEIrAe ed tppiys 078 %’ﬁ%aﬁ | - 2-
5- hen 1-cgeadt gblbredrsahd)Gﬂ(aeﬁh&rﬁhaz—&thbhmm&rrbo{wv%mﬂbaml BZopi onic acid 68
Li OH solution (1 M 0.85 m) was added to a sol ution of

(5- phenylsteh 8- di hydr obenzo- furan-2-yl)-nethanol 67 (183 ngy, 0424 nmol) in 2
m THF. After 3 hrs, the mxture was cooled in an |ce bath and acidified
with 3o M(RES- Flli@vbv.ddud{en3e'kh droibedzdfuta nethox IRGct s wer e

washed with brine, i ed and concentrated to give (R)-3- phenyl 2- (5-

phenyl - l@—-@%‘—’%%@ﬁé‘i-&nzof i ran- 2-yl net hoxy- car bonyl anmi no) - propi onic acid. -
0,15 [ﬂ“d‘éf o jtiombh G55 R WESiidbate TialBll o SFERANEARPEIIEREE T on
of hexanefurathe-ybeiétnhsl 6%(183 mgmm@mmpl) ini 2ol TEiFaAfiet hbrscthegnixiuse wes e
washed wi éorc])le(zlqlln(zjm%t r‘\)ath Eurx]cf acagxrﬁleg g\fl{hnl f et ﬂ%?gcﬁﬂ:t Qs 88raCted into ether.

15 The extracts were washed with brine, dried and concentrated to give (R)-3-phenyl-2-(5-
phenyl-2,3-dihydro-benzofuran—2-y1methoxy—carbonylamino)-propionic acid. The crude
product was dissolved in 1 ml ethyl acetate and treated with 0.15 ml of dicyclohexylamine.

The product was precipitated by the addition of hexane. The solvents were removed by

pipette and the crystals were washed with cold ether then dried in 2 vacuum oven at 60 °C
20 overnight to give 211 mg of the dicyclohexylamine salt of (R)-3-phenyl-2-(5-phenyl-2,3-
dihydro-benzofuran-2-ylmethoxycarbonylamino)-propionic acid 68, mp. 176.3-182°C.

EXAMPLE 13

3-Phenyl-2-[4-(3-phenvl-propyl)-benzyloxycarbonylamino]-propionic acid 168

°in[?

25 3-Phenyl-2-[4-(3-phenyl-propyl)-benzyloxycarbonylamino]-propionic acid 168, mp.
134.8-135.2 °C, was prepared from 4-(3-phenyl-propyl)-benzoic acid (commercially
available from Aldrich) followed by reduction to [4-(3-phenyl-propyl)-phenyl] -methanol,
condensation with (R)-2-isocyanato-3-phenyl-propionate of formula 5 and hydrolysis as
described for example in Example 1.



20 overnight to give 211 ng of the dicyclohexyl am ne sah$ September 2004

(R) - 3- phenyl - 2- (5- phenyl - 2, 3-

di hydr o- benzof ur an- 2- yl net hoxycar bonyl am no) - propi onic acid 68, np. _

176. 3- 18Wdb1/6B¥AVPLE 13 3-Phenyl -2- 4- 3- henvl- ro 1 -bept ta.carpon
lamno - ro ionic acid 168 25

3- Phenyl - 2-[ 4- ( 3- phenyl - propyl ) - benzyl-cd+~car bonyl am no] - propi oni ¢ acid 168,
np. 134.8-135.2 C, was prepared from 4- i 3- phenyl - propyl ) - benzoi ¢ aci d
(comrercially available from Al dri d by reduction to

[ 4- (3-phenyl - p oyI ) - henyI] rret hanol condensat i on W t h

(R) - 2- i socyaidaliMethdiphanyl-antine)-methvll-benzgloxyaarboryla jphe e
described for exarrpl ein Exanpl e 1l 13 ,dq%ggtenber 2004 VO 01/ 68591 -77 _
PCT/ EPO / 02597 EXAMPLE 14 2- 4- Meth nl-amno -meth 1 -ben | oxvcarbon
lam no -3-hen 1- roionic acid 169 5 Follow ng the procedure in J. Og.
Chem 1996, 61 (11), 3849-3862, nethyl-4-fornyl -
nmol ) was dissolved in 1, 2-dichloroethane (75 m ) ta oom tenperature.
N-nmet hyl aniline (0.542 m, 5.00 rnmol) was agided folTowed by sodium
triacet oxybor ohydride (1. 484 g?"% Qe 0T ) oy W xt@re was allowed to stir
at room tenperature over N The ture $ quenched with saturated
sodi um bi carbonate 10 sol.‘QEan and exXfracted V\nthQ'T'et hyl ether. The

organi c extracts were dried over anhydrous sodium sulfate and concentrated
en -vacuo. The residue was purified by flash chromatography on silica

el uted vm xanel acet ne tg give 1.097 ¢ % of .a htly

yel | ow’oi I}FrPé?WPreﬂﬂ - GRETFPInELIY 1 38‘5%%%@ methylt- fﬁ!f"ﬁ%‘l ester.

Reduct i onbén@oité((ﬁ Bme% 15y00-1RRBY) Was AEs0dd #ELL NMlichidRBeyhe (738h1)aPRbom
condensatjon 15 H] henyI pro formula 5 and

é: Jsocisanat 396) cg;!onate 0 r
hydr ol ysi €mperajuce: Nrpehyiegtline { - 300 memghyvas adsted fallowed by sogivred about
1.5 g of ﬂmﬁﬁOﬁW&M&d@hﬁM am[)ﬁﬂﬁnbl) The mixture was a]lowed to stir at room

met hyl ] - benz on car bg m no - 3- phenyl - propj oni c 69, 6-70.1 C
EXAMPLE 1%‘"2)‘/"%“ ﬁ{%t% ure s qpgpchsd With SP%\W%SQ@EWWPOH?% i oni

aci d 7@ 2éblution and extracted with dlethyl ether. The organic extracts were dried over anhydrous

sodium sulfate and concentrated en vacuo. The residue was purified by flash
chromatography on silica eluted with 4:1 hexane/acetone to give 1.097 g (85.9 %) of a
slightly yellow oil of 4-[(methyl-phenyl-amino)-methyl]-benzoic acid methyl ester.
Reduction to {4-[(inethyl—phenyl—amino)-methyl] -phenyl}-methanol, condensation

15 with(R)-2-isocyanato-3-phenyl-propicnate of formula 5 and hydrolysis as described for
example in Examplel Steps 2-4, yielded about 1.5 g of 2-{4-{{methyl-phenyl-amino)-
methyl]-benzyloxycarbonylamino}-3-phenyl-propionic 169, mp. 69.6-70.1 °C.

EXAMPLE 15

ropionic acid 73

20
Step 1:
Methyl-4-vinylbenzoate 70

4-Vinylbenzoic acid 69 (2.222 g, 15.00 mmol) was dissolved in 5 ml of methanol at room
temperature. Thionyl chloride (1.094 ml, 15.00 mmol} was added dropwise and allowed to



Step 1: Methyl-4-vinyl benzoate 70 4-Vinyl benzoi c acid 69 Sggtegd2r g0od5. 00
nrnol) was dissolved in 5 mM of nmethanol at room tenperature. Thionyl
chloride (1.094 n, 15.00 nmol) was added dropwi se and allowed to 15

Sept enbeWOIMGBIND 01/ 68591 - 78 PCT/ EPOL/ 02597 stir for 2 lpowkper/gdeer m xt ure
was then heated to reflux for 20 n1nut9? Upon cooling the mxture was
diluted with nethyl ene chloride. The so %ént was renoved under a stream of
ni trogen. r a on sj.lica eluted
W th o5 ST R ZIRI Aneli Bk e UBA HRNred S0 Yo TR R b Dpiytopling £

net hyl - 4-5gixe ap diuted with Iagthaleny chlogideoT he sc$taapw25 removed under a stream of

442- Hydr be te 70

(2. 270 g b The AR pLSEFby Moot Sl R i A w9830 c ool ca
to 0 C. 9ugtbNlepctdontde/mehampl tozvaD370g (9749 Dofmethyl-dvainyitddasteriastane 10

m xture ﬁgﬁoﬁgnyred for 2 hours. The solution was allowed to warmto room

t enper at and stirred for additional 2 hrs. The reaction was cooled to O
C and queppghed with al kal i ne hydrogen peroxide. The m xture was then
extracted wth diethyl ether. The .extracts were dried over anhydrous

sodi um su.fAaledaRdeh B%ch&g SRvi'acdie The residue was purified by flash
chromat ography on sifica € exane/ acetone to give 15 1.632 ¢

(64.7% Qffeths @vﬁ%ﬂféﬂ?é‘fﬁ% _%ano:%(ih %Ogﬁfn% )r@?ts S?@F 07:1:"111 o%%etrah():rlh% rra(r)1I x

Step 3: 442P enoxy- et acl
4- ( 2- Hy drandyeblag k) béﬁ?z@-lBtBl\h(@LSeriaflfHF) @stwmr 1408 nﬁgé’l) ras 24 JHHRhG -

triph I hi ne ,.and di et hyl azodi carboxyl at e
(2. ES%&y %g“ 8’3 74 g@éii’%ﬁ%?é? %BHOQO"“ISH ogedo wn%/@tmawangenamg at
room te”ﬁ%ﬂ%ﬁﬂé&f&'%dﬁtdn‘il"fﬂmt'?heslte'a&u%r?{va§gp TLAVSEE arke e”O'ﬁlhe[ Ry 7 9900

mol ) was_added and the m xture was stlr RFeRH ni xt ur e
was di | uteipligt kydragercpergride.SStemaintwd wasttherde:etahgeld veitthdiethylléiRereXhé act S were

dried owgf @ onc ntrated en vacu The .resi due
was purifi erg U | as ho?r@ﬂé ﬁgf&(% s gctl%rr?%u fa(sE'F 7 ‘éonéF‘EH "3636& Yary }f residue
hexane/ a®sPae ?‘bbg flash %@nmg(apﬁy an%hoafeluted with 4:1 hexane/acetone to give

15 1.632g(64.7%) of 4-(2- hydroxyethyl)benzmc acid methyl ester 71 as a clear oil.

'—'WD

Step 3:

4-(2-Phenoxy-ethyl)-benzoic acid methyl ester 72.

4-(2-Hydroxyethyl)benzoic acid methyl ester 71 (1.622 g, 9.00 mmol), triphenyl phosphine

(3.541 g, 13.50 mmotl}, and diethyl azodicarboxylate {2.13 ml, 13.50 mmol) were dissolved
20 in 50 m! of tetrahydrofuran at room temperature and allowed to stir for 30 minutes.

Phenol (0.847 g, 9.00 mmol) was added and the mixture was allowed to stir overnight. The

mixture was diluted with water and extracted with diethyl ether. The extracts were dried

over anhydrous sodium sulfate and concentrated en vacuo. The residue was purified by

flash chromatography on silica eluted with 99:1 hexane/acetone to give 387 mg (16.8 %) of
25 4 (2-phenoxy—ethy]) benzoic acid methyl ester 72 as a clear oil.

Step 4:

4-(2-phenoxy-ethyl)-benzoic acid (387 mg) was further reduced with LiAlH,, condensed

with (R)-2-isocyanato-3-phenyl-propionate of formula 5 and hydrolyzed as described for
30 example in Examplel, Steps 2-4, to yield about 550 mg of 2-[4-(2-phenoxy-ethyl)-

benzyloxycarbonylamino}-3-phenyl-propionic acid 73, mp. 150.2-152.4 °C.




25 4-(2-phenoxy-ethyl)-benzoic acid nethyl ester 72 as 5 skg@mber boos St ep
4. 2- 4- 2- keno -eth 1 -ben to carbon larnino -3-phenyl- ro ionic acid 73
4-(2- phenoxy et hyl)-benzoic acid (387 ng) was further reduced with Li Al H4,
condenseg, d& R) - 2-i socyanat o- 3- phenyl - propi onate of formula 5 and

hydr ol yzedpas escribed for 30 exanple in Exanplel, St epsPET@P"l’BzS??a d
about 550 ng of 2-[4-(2-phenoxy-ethyl)=79.

benzyl oxycar bonyl am no] - 3- phenyl -propt onic acid 73, np.150.2-152.4 C. 15
Sept ember 2004 WD 01/ 68591 -79- EXABRAMHBIFE 1gonposition for O al

Adm ni stration PCTIEPO /02597 Ingredient% wt.lwt. Active ingredient20.0%
Lact ose79. 5% Magnesi um st eaCanpOsitibm ItreOrahgdmdhiigitionar e m xed and di spensed
into capsul es containing about 100 ng 5 each; one capsul e woul d
appr oxi matjdmgrédi¢mtl dai ly dosage. EXAMPLE 17 Copmputivt on for O al
Adm nistrgtion Ingredient% w./w. Active ingreédi ent20. 0% Magnesi um
st ear at e0. [SAativredsgadiemd | ose sodi un. 0% Lact ose760.6% PVP

(pol yvinylipyrrolidine)l. 0% The i ngredi ents are|conbi ned and granul at ed
usi ng a sdllemdsesuch as net hanol. The 10 formizabewon 17s then dried and
formed intjo tabl ets (containing about 20 ng of [active conmpound) with xn
appr opr i at{eMaghéskim seaarbiene. 15 Septenber 2004 YWps0¢/ 68591

The ingredients are mixed and dispensed into capsules containing about 100 mg

5 each; one capsule would approximate a total daily dosage.

EXAMPLE 17

Composition for Oral Administration

Ingredient : % wt./wt.
Active ingredient _ 20.0%
Magnesium stearate 0.5%
Crdscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
10 formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.



-80 EXAMPLE 18 Conposition for Oral Adm nistration PCT/ EPS&prhlr 2004

| ngr edi ent Anount Active conpoundl.0 g Fumaric acid0.5 g Sodi um chl ori de2.0

g Methyl paraben0.15 g Propyl paraben0.05 g G anul ated sugar25.5 g Sorbitol

(70% sol W aikkded- 85 g Veegum K (Vanderbilt Co.)1.0 g Fl averirRg8/3e M

Colorings0.5 ng Distilled waterg.s. to 100 ml The ingredients are mxed to

forma suspension for oral adninistrati#r. 5 EXAMPLE 19 Parenter al

Forrmul ation (1V) Ingredient% wt./wt. -Active ingredient0.25 g Sodi um

Chloridegs to nake isotonic Water for injection to 100 m I. J The active
&Mﬂiﬁdﬁwater for injection. A

ingredient is dissolved in a porti
sufficient quantity of sodiumchloride is then added with stirring to make
‘ﬁﬁ'ﬂés%‘of‘o wei ght with the

the solution isotonjc. The Corppasifien fopfralh

remainder of the water for injection filtered through a 0.2 pmicron
nmenbr ane f{ilngwdieahd packaged under sterile condi 15 Septenber 2
01/ 68591 -81-

Active compound 10g

Fumaric acid 05¢g

Sodium chloride 20¢g

Methyl paraben 0.15¢

Propyl paraben 005¢

Granulated sugar 255¢

Sorbitol (70% solution) 12.85¢g

Veegum K (Vanderbilt Co.) 10g

Flavoring 0.035 ml

Colorings 0.5 mg

Distilled water [ qss. to 100 ml

The ingredients are mixed to form a suspension for oral administration.
5 EXAMPLE 19

Parenteral Formulation (IV)

Ingredient Yo wt./wt.
Active ingredient 0.25g
Sodium Chloride gs to make isotonic

Water for injection to 100 ml

The active ingredient is dissolved in a portion of the water for injection. A sufficient
quantity of sodium chloride is then added with stirring to make the solution isotonic. The
10 solution is made up to weight with the remainder of the water for injection, filtered

through a 0.2 micron membrane filter and packaged under sterile conditions.



EXAMPLE 20 Suppository Formnul ati on PCT/ EPO /02597 | ngr ¢slseptefibet 2004 .
Active ingredientl. 0% Pol yet hyl ene gl ycol 100074. 5% Pol yet hyl ene gl ycol
400024. 5% The ingredients are nelted together and m xed on a steam bat h,
and pourwiboewdggsnr 5 nol ds containing 2.5 g total weight. ExéMRehaskedopi cal
Forrmul ati on | ngredi entsgrans Active con‘goundo. 2-2 Span 602 Tween 602

M neral oil5 Petrolatunml0 Methyl parabefdb:15 Propyl paraben0.05 BHA

(butyl at ed hydroxyani sol €)0.01 Waterg:s, 100 All of the ingredients, except
wat er, are conbined and heated to aggéfméﬁlé with 10 stirring. A sufficient
gquantity of water at about 60 'Cis then added with vigorous stirring to

emul sify the ingredients, and watRRosite@Fos 108 s. about 100 g. 15
Sept enber 2004 WD.Q1/68501. -82 22 EXANPLE PCT/EPRQ1/02597 Nasal Spray

For mul at i dngsi&ital aqueous suspensi ons cont ai ni fWE¥m about 0.025|- 0.5
percent active. -

Active ingredient 1.0%

Polyethylene glycol 1000 74.5%

Polyethylene glycol 4000 ' . 24.5%

The ingredients are melted together and mixed on a steam bath, and poured info

5 molds containing 2.5 g total weight.

EXAMPLE 21

Topical Formulation
Ingredients ) grams
Active compound 0.2-2
Span 60 ' 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxyanisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60 °C with
10 stirring. A sufficient quantity of water at about 60 °C is then added with vigorous stirring to

emulsify the ingredients, and water then added q.s. about 100 g.



conpound are prepared as nasal spray formnul ati ons. The 1%Bepieatbheodd04
optionally contain 5 inactive ingredients such as, for exanple,

- mcrocrystal line cellul ose, sodi um carboxynet hyl cel | ul ose Cgééi‘rogg , and
the |i keYO/B¥3thl ori c acid maybe added to adjust pH. ThE { 9§r ay
formul ati ons may be delivered via a naggl- spray netered punp typically
delivering about 50-100 microliters of formulation per actuation. A typical
dosing schedule is 2-4 sprays everpkAvPRERQuUrs. 15 Septenber 2004 WO

01/ 68591 PCT/ EPO1/ 02597 -83- EXAMPLE 23 In vitro Human Pl atel et | P Receptor
Radi ol Band Bi ndi ng Assay The iNus¥l Spray Foimmdatidat el et | P Recept or Bi ndi ng
Assay neasured the strength of a potential drug's binding affinity to its
i ntended t ar ggberaPaduebu ndiong cRainke fromebonn.6ns F Abiperceptastiviei ng 50%

i nhi bition of binding (I¢50) nd hill sl.ope d - ned: Usy iferative
curve fi tcOMRPUNEERMPEOREY 2F Pa-‘&ﬁcﬂ’éﬁﬁ @Wﬂ%ﬁﬂgkﬁhgﬁéﬁ%%p%ﬁgﬁm%ﬁ%@on

di ssoci atihﬁc)giv‘éﬁ{}%wi@ﬁts@ﬂlﬂas%r 16y miroagstalihe cefiubese, sodzwor di ng to the

met hod of eng

Prysof f (1973). 1 hi Lo .. i d i
The o cotarbmymenteaioes deusmms, indie I hrdrBSgBRF hcid St aifta (S abat N9
| ogari t hgﬁﬁ.f 'lf'ﬁé}?asaﬂsBrA? fofrhifatioNfisiapbeaeiverd vidEXRER] syrhfTikteDEINENP The

foll ow ng bufters were prepar usi th urest avai Sk S
Bt f or - vty divprns SR SIE ARG RE R RionRer grllich AP IREC
Tri s-HCl ’scﬁe&lmﬂgﬁ véry4-22 halrsC Wash Buffer: 20mM Tris-HCO, 5.0 mM
MyCl 2pH 7.4 at 4 C 1. nbrane Preparation 250 ml Platelet R ch Plasma was
transferred into 250 mM centrifuge tubes and spun at 15 6000 g for 10 mn
at 20 C. Pellets were then resuspended in IP |lysis buffer and honbgenized
using a polytron(setting 7, 1x20 sec. burst), brought up to a final volune
of 180 m and centrifuged at 40000 g for 15 min at 4 C. The pellets were
then resuspended in |P assay buffer, protein density determ ned by BCA
met hod (Pierce) and stored in 2.0 mM vials at -80 C for subsequent assay
use.



20 To obtain at |east 80 % specific binding, 50 p.g proteBaptashayz2ddbe was
used in a conpetition experinment. The final radioligand concentrati on was
1to 3E-8 M 2. Conpetition Assay The nenbranes were thawed at room

t enpera then diluted in assay buffer to the appr '
concenttr‘g‘{)lﬁlc';sraﬁg I rst buffer, drug, radioligand, and | ast I@Hﬁ@&r@??ﬁes 25
were added to the assay tubes. The assags-tubes were incubated at 25 'C for
60 m n. The assay tubes were filtered onto 0.3% PElI pre-treated glass fiber
filtermats (GF/ B) using Packard BXAMPLBR3O96 wel |l cell harvester. The
tubes were rinsed three times with ice cold 20MM Tri s- HCl, 5mM MyCl 2,
pH=7.4 (3 x 0.5 nl Insas F; : sefiss®anber 2004 WO
01/ 68591 -84 PCT/ EPOL/ 02597 det erm ned using | i qU| d scintillation counting.

According to this procedure, conpounds of fornmula | were tested and found
to be IP reddetovtariiagenPhtdet IDRwapiE: BindhngZesnagesnsd thasuerngth MeThani cal

Hyper al ggj% &tﬁ&&é&?‘?ﬂg“ﬁ“@f‘%g‘gﬁ&?@ gtl gesic activity of conpounds of

this inv 'on wa m ne geenan- | nduced Mechani cal

Hyper al gesi a o o d paw
hyper Z% gesi ag%?lg?ﬁ%l it %&?gmr? an&&% UPH@ lr? '}Ctr%rsfo% Hﬁ%l{lg‘?ﬁﬁgﬁgﬂ scri %’Zd in
L. O Randaaldlhllhsidpelwas dwmmtd)usmg ttmama-scwffe fitting techniques|If 4 Grdioligand Kd

Phar maco : | of
Phar rracoﬁ%dé%g&g théxﬁégbm&ﬁdé?&%er émg% t(\cﬁ:f‘ﬁﬂ%élbﬁf%%ga %%Q%B%Q Mal e

Spr ague- Bavdrdingrtattbe (nréﬁadlcff(ﬂ@)lo r@so)@(lj’ﬁéhl Fanthis m@@m ¢ tpdel Edawingo
treat nent,
lightly alﬁgé%&ﬁl é@@e@mﬁxﬁﬁ gﬁgggggrg lg[m ni s g%gg% A‘S"@g Jrrgiélg-leer‘l\lgtﬁgor
vehi clie IKi(pHf) was presented. pl ant ar 15 surface of the | eft hindpaw. Rats were
adm ni stered vehicle (10 m/kg, p.o.or 1 m/kg, i.v) or conpounds of this

i nvent i orEXBERIMENTALMESRGNand 100 ng/ kg, p.o.) or (0.3, 1.0, 3.0 and
10ng/ kg, i.v.) one hour before testing. Mechanical hyperal gesia was
measur ed Thsi fajowing bﬂf&tsgwypmamd ysio@ahspStestrvaibibld watezal Resear ch
Apparatus, Conerio, ltaly). The vehicle- or carrageenan-treated hindpaw
was pl aced dfxslﬁﬁéffgnriﬁﬂﬂ rhdlGppAmaMEDTH(dirNaxy  pH7.5at4°C

Assay Buffer: 20mM Tris-HCI, 5.0 mM MgCl, pH 7.4 at 25°C

Wash Buffer: 20mM Tris-HCI, .5.0 mM MgCl, pH74at 4°C

1. Membrane Preparation
250 ml Platelet Rich Plasma was transferred into 250 ml centrifuge tubes and spun at
15 6000 g for 10 min at 20 °C. Pellets were then resuspended in IP lysis buffer and
homogenized using a polytron(setting 7, 1x20 sec. burst), brought up to a final volume of
180 ml and centrifuged at 40000 g for 15 min at 4 °C. The pellets were then resuspended in
IP assay buffer, protein density determined by BCA method (Pierce) and stored in 2.0 ml

vials at -80 °C for subsequent assay use.

20 To obtain at least 80 % specific binding, 50 pg protein/assay tube was used in a

competition experiment, The final radioligand concentration was 1 to 3E-8 M.

2. Competition Assay

The membranes were thawed at room temperature and then diluted in assay buffer
to the appropriate concentration. First buffer, drug, radioligand, and lastly, membranes
25 were added to the assay tubes. The assay tubes were incubated at 25 'C for 60 min. The
assay tubes were filtered onto 0.3% PEI pre-treated glass fiber filtermats (GF/ B ) using
Packard Top Count 96 well cell harvester. The tubes were rinsed three times with ice cold
20mM Tris-HCl, 5mM MgCl, pH=7.4 (3 x 0.5 ml/sample). Bound radioactivity was



20 surface facing down. A constantly increasing force was Sehtemtappbo€d to
the dorsal surface of the paw. The force at which the rat withdrewits
paw, struggled, or vocalized was considered the end point. Treatnent

gr oups V\)é'ﬂe”l(ﬁ@i%ar ed using a one-way anal ysi s of vari ancepet/mEpiRe2868W

wi t hdrawal force (RESP). Pairw se COITD%I’I sons for the drug-treated groups
to the vehicle 25 group were made usi Fi sher's LSD strategy and Dunn's

procedur hi bjti of nechani cal hyperal gesia was cal cul ated for
Beserir o M) st feo 55 i

each ani &nvas estimated usi ng the foll ow ng

s the dose of TAGES n%p%htr%ce Rz dieteidhal SR YR End eihd g B '

r esponse rédeptor anth@@8tstisn t his nodel ) and N is a curvature paraneter. The
conpounds of this invention were active in this assay. 15 Septenber 2004 WO °
01/ 68591 PCT/ EPO1 /02597 -85- EXAMPLE 25 Conpl ete Freund' s Adjuvant -1 nduced
Mechani cal Hyperal gesi a Assay The EXAMPDE2&nmat ory/ anal gesic activity of
conpounds of this invention may al so be determ ned using an

adj uvént -i nduced art h€aurageepai- ndvoebMechartitnd HyperalgedieAssayai n i s 5 assessed
by the animal's response to the squeezing of the inflanmed foot, using a
nodi fi cati on%ﬁaﬂhénmmwrﬂesdgﬁmtmmy 0f cobytosteds efthal 1nve:anrWa15989 37,

229-243. f I t d
an ran i D (uemg (1] e
hyper al geﬁetﬁodg&mb%\ﬁaq bl ﬁm&naﬁazgtﬁﬂ&w a,\oésta I %'910 ane and 100 pl of

Conmpl ete Freun uvant or it the pl ant ar
surf atke d?'ﬂmﬁfﬂﬂ}emﬂﬂﬁhiﬁﬁdphhvm%lh@mdé/ ihegaeer, al v\la:uem! @ﬁB‘Immbze}Iogmnd onpounds

of t_h| S i é,&gy%«;@f@e&rc@l I9¥;9 l%gngéwi(%t ered to the rats 1 hour before

testing. | ani ca peral gesia was measured using an Anal gesy-neter (UGO
DA L 010! WS SRR ML) TR Kol gl 0L
pl ant ar $tpafment gf@l@Srﬁg“Mo uﬂluccc mhamw hiperalpas, rags Were:leghnhmésﬂﬁnzabpl i ed
to the dgr, a'lailalothane and administered 1% carrageenan or vehicle 1 (100 1) in the plantar
15 surface of the left hindpaw. Rats were administered vehicle (10 ml/kg, p.o.or 1 ml/kg, i.v)
or compounds of this invention (at i, 3, 10, 30 and 100 mg/kg, p.o.} or (0.3, 1.0,3.0 and
10mg/kg, i.v.) one hour before testing. Mechanical hyperalgesia was measured using an
Analgesy-meter (UGO BASILE, Biological Research Apparatus, Comerio, Italy). The
vehicle- or carrageenan-treated hindpaw was placed on the dome of the apparatus, plantar
20 surface facing down. A constantly increasing force was then applied to the dorsal surface of

the paw. The force at which the rat withdrew its paw, struggled, or vocalized was
considered the end point.

Treatment groups were compared using a one-way analysis of variance on the paw
withdrawal force (RESP). Pairwise comparisons for the drug-treated groups to the vehicle
25  group were made using Fisher’s LSD strategy and Dunn’s procedure. Percent inhibition of
mechanical hyperalgesia was calculated for each animal, and the average IDs; value was
estimated using the following sigmoidal model:

% inhibition = 100/ (1 + exp {(IDs-dose)} / N))

where IDs, is the dose of the compound needed to inhibit half of the maximum

30 response (i.e., 100% in this model) and N is a curvature parameter.

The compounds of this invention were active in this assay.



surface of the paw, and the force at which the rat w t hds&aptdntber 2004

paw, ' struggl ed, or vocalized was considered the end point. The treatnent
groups were conpared using a one-way analysis of variance on the paw

W t hdr awglo digg€ss. Percent inhibition was cal cul ated for e??i‘ in
the form 100 x ((cld - ¢c/v) _ (s/v - clv)) where c/d is e pawvmthdrawal
force for the carrageenan-treated paw-8s-an aninmal to which drug has been
adm nistered; c/v is the paw withdrawal force for the carrageenan- treated
paw in an animal to which vehicle IEEAMEBE28dnm nistered; and s/v is the paw
25 withdrawal force for the saline-treated paw in an animl to which

vehi cl e has beerfCompktatrstad e ddjSagrirducethidechwmscatiHyperaigesialAsssy ng St udent ' s
t-test. The conmpounds of the invention were active in this assay. 15

Sept enber 200henatiinfle@ssitorydhalgxsin/mitivity ©f Ranpemets bd A89inveminrbingy also be

Bl adder | in Rats
The i nhi %&%ﬁg%df&%?ga#dﬂﬁg%ﬁ? ér{(zif(k: ?\éﬁéﬁ\g\ggl q?ﬂegﬂﬁtgg r@y‘ﬁgﬁggé@% using a
modi f i & atassessed bytheamptahotespesento bedqgieezdghf thﬁ@@hmed fomit, usinga Phar m and

Exper . %@ﬂEﬁ%%“&t*tﬁ%mgﬁ?o% &ady %ﬁﬂ}ﬁs}gdenﬁ (?If h%’m lgt?dé ag%'éaﬂgerl'i?""' ey.rats

(200-250 Q) were wei ran 0 ment gr oups
cat heter mmﬁcatwmehdem asHesstiemt of kgtperagdsiatiosteddef bhangdein acovii mal
bl adder cgp& Elglﬁ%b and a warm saline solution (5 m) was infused.
Rhyt hm ¢ contrac |ons were produced in about 30% of the aninal s The

conpounds of o red

I ntravenous a]%ljfbt?ll}ué&gsﬁ‘gér{e }gegéiéﬁd"dogm?ﬁg{ n%d(lg%ﬁ%aqacﬁ?%ns. ) e {Zl?c?ects on
rhythmc rﬁajﬁiahﬁﬁlW%;%WEW?$1FH%nJMtI&G;@$W6m@Te :gm HOiphwént i on were
active in_thi S nhibirtion o ol yne- I nhauc tractions—-
"n Rats fGomplte Rt Adinvant o lBRYE AR D 5 aa'é%rémg%%%' fin

assay USImﬁdlaaw TEQQiofuhﬂﬂfe!r QRate (vekigle)Bi S189I6 b hednidntBnSverkogllp et al .

Aol RN TR A AT TG TR N R

using an Analgesy-meter (UGO BASILE, Biological Research Apparatus, Comerio, Italy).

15 The saline or carrageenan-treated hindpaw was placed on the dome of the apparatus,
plantar surface facing down. A constantly increasing force was then applied to the dorsal
surface of the paw, and the force at which the rat withdrew its paw, struggled, or vocalized
was considered the end point. The treatment groups were compared using a one-way
analysis of variance on the paw withdrawal force. Percent inhibition was calculated for each

20 animal in the form:
100 x ({c/d —c/v) = (s/v — clv))

where c/d is the paw withdrawal force for the carrageenan-treated paw in an animal to
which drug has been administered; c/v is the paw withdrawal force for the carrageenan-
treated paw in an animal to which vehicle has been administered; and s/v is the paw

25 withdrawal force for the saline-treated paw in an animal to which vehicle has been

administered. Significance was determined using Student’s t-test.

The compounds of the invention were active in this assay.



Femal e Sprague-Dawl ey rats were anesthetized w t h uret h&h&eplethben2étdinent ed
for intravenous adm nistration of drugs and, in sone cases, neasurenent of
arterial pressure, 20 heart rate and intra-bladder pressure. The effect of
test conpumndessen vol unme-i nduced bl adder contracti ons was pdatErFenensd i n
separate groups of aninmals. Volune-induced reflex bladder contractions
were induced by filling the bl adder wit# saline. The test conpounds were

admini stered intravenously in a CUWMH at 10-mnute intervals.
At r opi ne (0 3 nmgl kg, iv) was adm ni the end of the study as a
postive ant r ol entlo reatlvei this
assay. 15 ihnp of Bbggﬂ CKCan% %@QQ“CEQ%Y%&Y 7%1? er sal
of Endot oxin du . on in Rats Septic s sorretl nes referred
to as endot ox#ge gﬁg%‘ﬁgyggblﬁgﬁéﬂn%ﬁf"f’ﬁ%wﬁigﬁrﬁ%‘@e‘gg Y2 3PRLETBRE agent s,
par ti cul afdodifiradba bl e menikled destiibed inC.ANeafdieods r Brmrmadaell Egpec.har act eri zed
5 by hypotension. a r unction. Many synptons of septic shock, in
i frﬁernwsvéﬁgﬁﬁaiﬁﬁp@%i% i hi strat

parti cdl ar] duced in the rat by the adm nistration of

bacterial endqQt.oxi ns ound t. |nh bi t

endot ox n- | ndbEEargHeBretecevisy Fargla0B 50 B S whigh X3 Fehrlamix ssviepse o
tEe COWDOtmﬁreﬂtﬂ}ehhﬁr ﬁ&tdﬁﬂf&er@faﬁﬁﬁﬂh&t}ﬁbu@nﬂﬁt\m?hm mtmﬂie.blé’dzkrmin(;mm y of
t he conpo of the.invention in,the trea t of, sepfi t 0 endot oxi c
Shock whe CHERET S BAIA SRR R SIPEOR LD i infiiat By Pifduc eq

hypolt ensi @dniractioh wesdprodisded gn ﬂ)(;mdo%l ofahé iﬁ'firrﬁis Thecompdiadisddtlos invediann h1l.
Gral et Journ of Pharnacol o 196 118, 1 1231.
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anest het i gonirsktione/Mheakfeas btk mmnmett@s:emhenmméat ed for insertion of
bl ood pressure transducers an 15 drug adm nistration |lines, respectively.
They were pl aqed compbpds of€lsit irfientiérswedeidctvesinithis assagler t he infl uence of the
anesthetic. After recovery from anesthesia and stabilization of heart rate
and bl ood pressure (which typically required about 30 m nutes), endotoxin
(50 nmg/ kg E. coli and 25 ng/ kg Sal mondiXAYPMER27admi ni stered intravenously.

Changes in blood pressure and heart rate were nonitored. After one hour,
conpounds of this Inhibition of Volume-Induced Contractions in Rats

15 The inhibition of bladder contractions was determined by an assay using a
modification of the method described in $.S. Hegde et al., Proceedings of the 26th Annual
Meeting of the International Continence Society {August 27th-30th) 1996, Abstract 126.

Female Sprague-Dawley rats were anesthetized with urethane and instrumented for
intravenous administration of drugs and, in some cases, measurement of arterial pressure,
20 heart rate and intra-bladder pressure. The effect of test compounds on volume-induced
bladder contractions was determined in separate groups of animals. Volume-induced
reflex bladder contractions were induced by filling the bladder with saline. The test
compounds were administered intravenously in a cumulative manner at 10-minute
intervals. Atropine (0.3 mg/kg, iv) was administered at the end of the study as a postlve

25 control,

The compounds of this invention were active in this assay.



20 invention or vehicle were al so adm ni stered intravenbtuSkegtemined2004

cardi ovascul ar paraneters were continuously nonitored for the next three
hours. Responses are represented as percentage return to initial diastolic
bl ood prweswsssgt Si gni fi cance was determ ned using StudengcSeoifoesty. The
conpounds of this invention were active in this assay. 25 EXAVPLE 29

Car baprostacyclin I nduced Withing TesB7 The anal gesi c properties of these
conmpounds was investigated with the carbaprostacyclin induced withing

test. The rats (100-130 g) are wei ghMMdoMy assigned to treatnent
groups (n = 8). Each aninmal is adm ni hicle, reference 30 substance

or test substance at dos d, dose v et erm ne t he study
director. At the appﬁﬁ‘ﬁfﬁag‘?@] q%@“ﬁflpg?cegﬁ@o%?@“( gzéksytl me of action for

test conpoun rostac clin K M.l ; IS
adni ni st er edg‘zﬂt—“& ﬁa&% ﬁ‘d'g%‘FBeaSp}'F §’ieélé9é ‘E‘g‘frﬁbr?c 1 5@""’5415&}??@‘?55{‘?
pl aced i nfedtiduy hghnds, partiexlafly Bacterdd @fdoddkink, Hﬁshea]ﬁleodmmhﬁﬂudfmtha}&t&ienﬂenber

2004 WO 68591 88 CTI EPO. /02597, 15 t
o T ot B BRI SLAn GFEHT A SRR oMeBT PRPRLORf Reis Samin B ECHRE

dorsi fl eh}f}ﬁb’teﬁorﬁfafe&ﬁﬁué‘eﬁﬁﬁ tRorat Bﬁﬂ&fadhhﬁmahxﬁanbﬁaaktemuwoadmeMt h

si mul tanepgys stretchin u ari.s Thetreat and.t he
egat | ve SRl ArgIOpRAIG e MR et A B BYBNETIS s TBEHEAT BIFIRIRG! o

one-way @akiiiy f thie cﬁﬁipbﬁﬁ&ﬁxth@@te&t&h&ﬁdfﬁldiﬁh&br&ﬁdaoxxbeﬁd@:en t he negative
control and each treatnent group are nmade using Fisher's LSD test wth

Bonf erroni ' s Taéj puﬁﬁﬁﬁiﬁthd d‘on’iﬁaﬁndy of dlelinvtntibeirctheardatmamntof sepgmoi-l cant. The
ranked dat are \?ig epgq anal 3| S Thve %)) % ﬁo con%{ group is
conpatied ehaeBHE sy Rerecdineray Mabipe terR i PLOSSPTAMASEAt oot 1 or
assay Vehyfubt@ﬁ.ﬁd)mi’h thle(ﬁatEﬁsﬁm ﬁiodtﬁc@f:oh Bbhe idetkod/désatibdal ihiMdnGiral ecal.cul at ed
for each 0 unber of writhes 1 mean withes
for the igﬁ"ﬂg‘p%@}e priag ’[%é ﬁ@ éé# }é{l} usi ng the follow ng
si gnoi dal rmeJ % nhi bit | n-lOO D50,is the
dose for the 6’5%&91"}8 rat§ (3 wrﬁﬂ%%ﬁfuﬁgﬁg%w‘ﬁ%ﬁ?‘?’é§B%s§l§e§‘c(a§8% in the
dose r e&'ﬁﬁﬁ&éaxﬁ&tﬁeéand %m§wéd&&aﬁmﬁhaﬁlﬂ§ﬂnmﬁimf Hood preesuraxiamducesapdnse i s
assuned c'i
15 rug administration lines, respectively. They were placed in Mayo restrainers while still
under the influence of the anesthetic. After recovery from anesthesia and stabilization of
heart rate and blood pressure (which typically required about 30 minutes), endotoxin
(50 mg/kg E. coli and 25 mg/kg Salmonella) was administered intravenously. Changes in
blood pressure and heart rate were monitored. After one hour, compounds of this
20 invention or vehicle were also administered intravenously, and cardiovascular parameters
were continuously monitored for the next three hours. Responses are represented as
percentage return to initial diastolic blood pressure. Significance was determined using

Student’s t-test.

The compounds of this invention were active in this assay.

25 EXAMPLE 29
Carbaprostacyclin Induced Writhing Test

The analgesic properties of these compounds was investigated with the
carbaprostacyclin induced writhing test. The rats (100-130 g) are weighed and randomly
assigned to treatment groups (n = 8). Each animal is administered vehicle, reference

30  substance or test substance at a dose and dose volume determined by the study director. At
the appropriate time after drug dose {peak time of action for test compound), carba-
prostacyclin (30 pg/kg, 2 ml/kg, i.p.) is administered. Following carbaprostacyclin

administration, the rats are placed in individual plexiglas cages. Writhes are counted for



35 the nodel. Wile the present invention has been desc#? BeRteliben29@4 er ence
to the specific enbodinents thereof, it should be understood by those
skilled in the art that various changes may be made and equival ents nay be
subst i t uMEAOMBFHOUt depart _ng fromthe true spirit and scBEEERH1/G2387

I nvention. In addition, many nodificat iaﬁns may be nmade to adapt a 20
particul ar situation, material, corrpos'i lon of matter, process, process

step or nventi on.
B e i I
appe nded domsists of a d8xsifxidAGR stronGoptteartion oQ(h@AE@@mr@EB@lFCﬂngre Wthins 1. A

conpound cogﬁrl S| nglc g%eral formula RU'-~"A Rz~(CH2) M C~~ ,-(CH2)\ (CH2)rRa
T HI 1%and R3 are |ndependently from each other in each ,

oceurr ence un 30? El%jg,}&ggo%%r-yhe ttgeat%fgﬁog,ahg ag‘tdetﬂ Q%Htl-ol%elﬁﬂyli- tRE

het er oar yl one tue ts selected from the
group sonsdating ggam[th(Eb c@bparat kying alomk oyaylanhkysis afparianed. Prigyise sempgyisons

' ? gr (()I)E(Sgll al?%geréﬁ ?I'le% Vé F&}Qﬁgl eaéhkuéxmeét%%@%feacent g%:ﬁg%yg%g%&éf t he

?EJ yl Cr6 |) ng;lml:hjjaan&rromsad;ustmnnﬁthmmll differeinceji§ @LS@)ﬁ@In;tﬂhﬁ’aﬁTkﬂ@ a;a afel
on

b no. . ar SRS PO R PR e pa?%smgﬁ!3?0%2*‘?#“‘%%%%%@@ LG s

am no, (Cgroﬁﬁ)xsmgWﬂancbnmn%ﬁm%yfoalabsva cgtwory| , aryl -sul fonyl, 15

(C.-Co)-al kyl -am nosul fonyl, or aryl alninosul fon l; R4.is -COO—l
tetrazol yl; A Estimztizlnmfriﬂan'ﬁ‘hg/% inhiaton i cdaulated der QE-CE pnighad ithedorm o

- A CH2) p- 10051 &'jz()li%hibei- Wit%'é@ Riean whithie x5 Phe veli(e Q@p@ﬁhe IDs, is estimated
using the following sigmoidal model: % inhibitioq =100/(1 + (IDsoldose)N),where IDsg is
the dose for the compound to achieve half of the maximum response (50%) in the dose
response curve, N is the curvature parameter. The maximum response is assumed 100% in

15 the model.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without deparing from the true
spirit and scope of the invention. In addition, many modifications may be made to adapt a

20 particular situation, material, composition of matter, process, process step or steps, to the
objective spirit and scope of the present invention. All such modifications are intended to

be within the scope of the claims appended hereto.



26 2) , -(CH2)F, CcOQ CH)n , -CONH, -(CH2)P , -HC=CH 220 or -GG, -
W% ydrogen or (Cl-C6)-alkyl; B.is independently in eaﬁﬁeptemheréﬁg@(b0w259’
-(CH2)Yq , -CH20-, -CH2OCH2- or -CH2NH; m p, and q are each i ndependently -
in each occurrence 1, 2 or 3; 25 n and r re each independently in each
occurrence 0, ‘1, 2°or 3r or an individuaf8?somer, a racenic or non-racenic
m xture of isonmers, or.a phar maceutlcaldgl accept abI e salt or solvate -
thereof; with the proviso that

3- benzyloxy 2- (b henyl - | met hoxy nyl no)-propionic acidis

excl uded. ANEN @%E%W’ﬁGé"ﬁE“EEU@"P@P%E%WEhb 2004EP010259 - 90 2. The--
- compound of claim1, wherei n R4 is -CO0H 3. The conpound of claim 2, .
‘wherein Rl and R2 are unsubstituted or jpubstituted aryl. 4. The conpound
of claim3, wherein R isauns ly lﬁghe H,RL_Phqomly. substi t ut ed \Mth
one or rmre-substitueriﬁ? %%:ut{gg ’F‘r H)QE‘dOUp nsi s%)’l\ﬁg of (CF-C6) 5°
al kyl, hal o, hydroxyl, (Cl-C6)-al koxy, orHcyano a R2 is unsubstituted
phenyl ene or phenyl ene substituted with one or “sgpsubstituents sel ected
~fromthe group consisting of (Cl1-C6)-alkyj, halo, hydroxyl,

(C1-C6) - al koxy, or cyano. 5. The conpound of claim4, V\:hEI‘EI n Ais a'single.
bond or - (G B, 6- The: -conpound of claim5, wherein the conmpound is

sel ect ed fromtﬁe group 10 consi sting of o
- '2- (bi phepylpdpyl et -
20 bhenyl X 45 éﬁ?&*ﬁéﬁﬁ?&?ﬁﬁ%@@%ﬁ&%@%ﬁ% B0 e Pibipegey %rvl %
'3-(3-benzenesul f onyl amsnbﬁtltuted eteroaryl or

phenyl ) - 2- (bi phenyl - P&??Vﬁ”fﬂ(}}‘ﬂ The

conpound of claim 4, gﬁgllgfr? > - (O (gv%fﬂ&@or%gﬁﬁ?tﬁucrﬁ%é% eh&%ﬁz .

8. The compound of clthfrmO?!POMeFfelgpft(ﬁ:e bﬁﬁkﬁhh@lmb@ék)édrlﬂdmf vlhe group
, hydroxyl, hydroxyalkyl, (C,-Ce)-alkoxy, (C,-Cs)-alkoxycarbonyl,

10 (Cy-Cg)-alkylene-dioxy forming axring with 2 adjacent carbon atoms of the

aryl ring, cyano, nitro, amino, mono- or di-{{C;~Cg)-alkyl}amino,
(C1-Cs)-alkyl-aminocarbonyl, aryl-aminocarbonyl, (C;-Cs)-alkyl-carbonyl-
amino, aryl-carbonylamino, (C;-Cg}-aﬂcyl-sulfonylanﬁno, aryl-sulfonyl-
amino, (C1;C5)—alkyl—-thio, (C1-Ce)-alkyl-sulfonyl, aryl-sulfonyl, ,

15 (Cy-Cs)-alkyl-aminosulfony), or aryl-aminosulfonyl;
Rr* is ~COOH or tetrazolyl;
A is independently in each occurrence a single bond;

'O(CHZ)p's'S(CHZ)p': -NR’(CHz)p-, -(CH3),0- , -O(CH2),0-,
~(CH2)O(CHa)p-, -(CHz)aCO(CHa)a-, -CONH-, -(CHy),-, -HC=CH-,

20 or -C=C-;
R is hydrogen or (C,-C;)-alkyl;
B is independently in each occurrence -(CHy)g-, -CH,0-, —CH;OCH;— or
-CH,NH-; o o

m,p,and q are each independently in each occurrence 1, 2 or 3;
25 nandr are each independently in each occurrence 0, 1, 2 or 3;

or an individual isomer, a racemic or non-racemic mixture of isomers, or a
pharmaceutically acceptable salt or solvate thereof;
with the proviso that 3-benzyloxy-2-(biphenyl-4-ylmethoxycarbonylamino)-propionic

acid is excluded.

AMENDED SHEET




con |s of

( henoxyr et hyl - benzyl oxycar bonyl ani no) - 3- phenyl - m&sBpMnter2m04ipotg?59‘
: (R) 2 (4 phenet hyl oxy- benzyl oxycar bonyl am no) - 3- phenyl - proplonlc aci d; _
2-[4-(2- quoro phenoxynethyl) benzyl oxycar bonyl ar ni no] - 3- phenyl - pr opi oni c

aci d; -90-

2-(3-fluoro-4- phenoxyrret hyl - benzyl oxycar bgnyl am no) =3- phenyl - propi oni c
aci d; - 2. The compound of claim 1, wherein R" is -COOH. '
2-[4-(3-fluoro-phenoxynet hyl-) - benzyl oxycar bonél am no] - 3- phenyl - propi oni ¢
aci d; 3. The compound of claim 2, wherein R' and R” are unsubstituted or substituted aryl.

3-(3-benzenesul f onyl am no- phenyl-) - 2- (4- ph?noxymet hyl - benzyl oxycar bonyl am no
)- 25 propioni &. Zbé dpmppund of claim 3, wherein R’ is unsubstituted phenyl or phenyl

2- b |
o ponnd ERERAXRLRO A bl 0k %%f?‘% R0 Blsipdaf (82C: o, )

- and R is uilgliiald, hydmatyb(Cﬁﬁb)salkmm edcyanylandR is ufibubstitmpbpiranylefie of ai m 9,
e o B phepiias RS iR OFP S SRR b RSN L80Feq R ShOBbID L one

~or nore sul® group consi

. hal o, hydr g&yICs)-aliit, Galo; hydroxyi, (G;chaﬂmxy,lcﬂrcya'rkne conpound of clai m 10,
wherein Ais a single bond or -(CH2)p 09-02-2002 15 Septenber 2004EP010259.

-91 12. The corSpTD‘hadomponhdibﬁalaxiﬂiwhntmnldusmsmglmbdndsr -(CH2)p-.
(R)-2-(4-1ndol - 1-yl net hyl - benzyl oxycar bonyl am no) - 3- phenyl - pr opi oni ¢ act d
13, The conpouredThé cmtngonndﬁf cluilve,avherein it corplaand @ selsrted GogHiliergroui4. The

conmpound of cl. wherei.n the conpound is selected fromthe group 5
opsi st l"h CBPS‘%mg °]f3

(2 (lH—l nd(ﬁ-fbﬂpl!ﬂrl?kﬁmlbsﬂo)cymmwlmyohﬁﬁﬂnyﬂqymmpwac@heny| or opi oni ¢
A ena) | o (e AT LDR8 R8T 4! BAN AR PRYiBHE A8k; or

- 3- phenyl

2-[4- (1H ] rlsd(ﬁ—b&zyhmifbnydyﬁnrhephgdyﬂx&éhpbcn@#ﬂahmnthpma(hwml}humbplro@mm,c
acid; or 1& 4-( 1H i ndol - 4-yl oxynet hyl ) - benzyl oxycar bonyl am no
j-3- phenyl 6 Opi onic acid. 10.15. The conpound of claim2, wherein R and

Rz are yhsubstij %hsgg%ggﬁgggﬁ%iﬁwﬂw i B3R (0He) 0.0 copound of clai m

15, wherein R2 each occurrence ‘se ec7t,‘é fromthe group
consi sting —&Hh)ﬁ@bﬂblb)p indazol yl, benzoxazolyl, benzofuranyi,

benzot hi ophenyl , benzi m dazol yl, isoquinolinyl, or qujnolinyl, all
unsubst i tut ed & The compound of claim 7, wherein the compound is selected from the group

consisting of
(R)-2-(4-phendxymethyl-benzyloxycarbo‘nylamino)-3-pheny1—propi0nic acid;

20 (R)-2-(4-phenethyloxy-benzyloxycarbonylamino)-3-phenyl-propionic acid;
2-[4-(2-fluoro-phenoxymethyl)-benzyloxycarbonylamino]-3-phenyl-propionic acid;
2-(3—ﬂuoro-4-phenoMethyl—benzyloxycarbonylamino)-'3-phenyl-propionic acid;
2-’[4-(3-ﬂuoro—pheno:cylnethyl)-benzyloxycarbonylamino]-3—phenyl—pr6pionic acid;
3-(3—bénzenesulfonylamino~phenyi)-2—(4—phenoxymemyl-benzyloxyc:irbonylamino)-

25 propionic acid; or
2- (4—benzyloxybenzylcarbonylanﬁno)-3-pheny1—propionic acid.
9. The compound of claim 2, wherein R'is unsubsututed or substituted heteroaryl
and R? is unsubstituted or substituted aryl.

10. The compound of claim 9, wherein R? is unsubstituted phenylene or phenylene
30 substituted with one or more substituents selected from the group consisting of (C-Cs)-
alkyl, halo, hydroxyl, (C;-Cs)-alkoxy, or cyano.

11. The compound of claim 10, wherein A is a single bond or -(CHa)p-.

 AMENDED SHEET




15-substituted. 17. The corrpound of claim 16, \/\herel n Ais a single bond.
189-88r@008mpound of claim 17, wherein the compound is selBSeptinieoaoo4gP010259:
group® consisting of (R -2-

(5-thi ophen-3-yl - benzofur an- 2-yl met hoxycar lloonyl am no) - 3- phenyl pr opi oni c -

20 aci d; ,

(R -2- [5 (1Hi ndol - yI) benzof ur an- 2- ‘yi met hoxycar bonyl am noj - 3- phenyl prop .

i oni ¢ - aci d; (R}2.%he compound of claim 11, which compound is-

(4- 11 uor o- piefhy)ok12al15r Bty R R MR 25 MR LR RBATY! am no) -

propionic a

(R)-2-[5- (1 Hi)”f'?"l‘h%c\él&po%%?&h‘ﬁﬁi‘o SekdiR WO CHR) R - BICRg),- 3- Pheny! - prop

.ionic acid

D reng oropt St bR g ROk SR SRR Pl chgrowp

- 3- phenyl - pr opi onic
unsubst i tsut eshsetingebst it uted aryl’ and R2 30 is unsubstituted or

bsti t ut ed,, het f.
nsubst | t ut 34 EHRERE ORI AR et Fh IR PP ol et uen:
SF,\;I ect eddf rW((m—xﬁﬁ)ﬂ—dﬂykyéthok;a#bznzﬁwcmbphylfmgr(aﬂl ﬁhemw?\lngggadﬁgg_?_ and

i's inde e e
09- 02- 2002'0‘{2'3g giiﬁ'jt ’g‘ﬁﬂg? ﬁg%h ? © }918%“"4 ofgif‘%‘t”f REPR3PMf ﬁ‘&f§
i ndazol yl , bddfoNaindbli- ,ylcb@ﬂmdfyuplmmyyipx)bnﬂmwammﬂje&phmylmmbmcdaﬂoI yI
isoquinolinyl or quinolinyl, all unsubstituted or substituted. 21. The
conmpoundoof cl alnThe comipened of dains2,avteireig RS ahd RAarerunsaliseityted or Gbstifitiel

c@ﬁpound of Ctl ai: my 21, wherein the corrpound i ssel ect ed fromthe group 5
consi sting Bf° §5y-‘2 phenyl 2- (5- phenyl - '

i ndol - 2-yl net hoi% g%fﬁﬁ% BPQIMB‘[ @1 (inﬁm 1§ji’nd<(a:p 6‘8‘.%7“‘ each ccyrrence

(R) - 3-pheriyl Nnz0Xazo et Aox | 'am no opronic
aci d; selected from the group consisting of mdolyl mdazolyl benzoxazolyl, benzoﬁ.lranyl

g (I:?I) d3 p?;)”yi)enzb&%aﬁ{%%w beRARRBEAF 0 so fakbIRANPUERIRI ¥h AHLASaRELH O ©

- 3- phenyis- 2subStitsiehy| - 2, 3- di hydr o- ben;bf ur an- 2- yl met hoxycar bonyl am no) -
17. The compound of claim 16, wherein A is a single bond.- ' |

18. The compound of claim 17, wherein the compound is selected from the group
consisting of |
(R)-2-(5-thiophen-3-yl-benzofuran- 2-yimethoxycarbony1ammo) -3-phenyl-propionic

20 acid;
. (R)-2-[5~ (IH-mdol 4—yI)—benzofuran 2-ylmethoxycarbonylamino]-3-phenyl-propionic
( _ acid; T :
. (R)-3-(4-ﬂuoro~phenyl)-2-(5-pyridin-3—yl-_benZoﬁuan—Z-ylmethqucarbonylamino)-7
propionic acid; - ‘
25 (R)-2-[5-(1H-indol-5-yl)-benzofuran- 2-ylmeﬂ10xycarbonylam1no] -3-phenyl-propicnic
acid; or
(R)-2-[2-(1H-indol-4 -yl) -benzoxazol- 5-y1methoxycarbonylammo] -3- phenyl-propmmc

acid.

" 19.The compound of claim 2, wherein R! is unsubstituted or substituted aryl and R®
30  is unsubstituted or substituted heteroaryl.

20. The compound of claim 19, wherein R' is unsubstituted phenyl or phenyl
substituted with one or more substituents selected from (C,-Cg)-alkyl, halo, hydroxyl,
(Cl-Cs)-alkoxy, or cyano, and R? is independently in each occurrence selé;tgd from the
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Io pro |on|c acid; (R -2-

(98- 92’ Q%r o- phenyl) benzoxazol - 5-yl met hoxycar bonyl am nof5 September 200¢EP0102591
- 3-phéenyl -propionic acid; (R)-2- _

[ 2- (3- cyano- phenyl) - benzoxazol - 5- yt met hoxycar bonyl am noj

-3-(4-fluoro-phenyl)- propionic add; 15 -92-

(R) - 3- phenyl - 2- (2- phenyl - qui nol i n- 6- yl'net hoxycar bonyl am no) - pI’OEI oni ¢ aci d

or (E) I2 gmupspﬁsmmgloﬁmdolyﬂ)hedﬂ,m)yl thenzxazalyl) beuﬂe[jalmad tteryathiopoenyl,ani no] -
-3- RZ )
benbor ut any RsBhAREA K dhindiiy, I GupRIRA IR hofliT RRapiREE 0 72 1
lected f o
?eR) e(2:t ?5- pLngyf ' relﬁzg#m? dz&o({mhﬁ"?bg(}g@gr %ﬁsyals“?ﬁl%%‘iq%?rpfg(e:lﬁlﬂ “pr opi onic
acid; (R)-2- (2220%9%1118&%95&&% 2, YhiR B LGALBRRY 1s30e 00 ﬁ%ﬁﬂﬂg Doup

propi oni ¢ aci d; -
(R)-2- (SSpE‘mmyisnbpafzofuran 3 yI rret hoxycar bonyl ai ni no) - 3- phenyl - pr opi oni ¢

?gl dph(eﬁill (§I)-g pPIbem(l(-f'-(é-g 0-)2 ytfr%rf]:ém];clyjcrar onyla¥mno} E.%( St Qgﬁ'-y | ar ni noj
3- (-3- benzen@yd- pbemd-affﬁ{phepﬁdrmhc)xﬁeleﬁ—yhimh‘ytychbnaﬂ&m&mj prepibnietabidxycar bo ny

| - am no) - )
[5- (4 chl orBOphBRy gaebsh e Eorsypl v sy ar Ay AR ESPBRISAT or opi on
c acid; 3qR)- 3-phenyl-2 -(5-phenyl-2,3- dlhydro-benzofuran-2-ylmethoxycarbonylammo)- '
(R -2- [5 (3-fluocto-phenyl)-benzof uran-2-yl met hoxycar bonyl am no] - phenyl pr
opi oni ¢ ad™GPOPYEEL [ " 5-  (4- net hoxy- phenyl ) - benzof ur an
-@=yl et ho@a-@@ﬂﬁmorphehyl)&ephﬂ%ydl-s -pliresthoxytarbasylatnino]-3-phenyl- proplomc
(R -3-(4- fluécLo phenyl)-2- [5-

(4-f | uor o- g¥¥Hy! ) - benzof ur an- 2- yl met hoxycar bonyl - 35 ami no] - propi oni ¢ aci d;
Oy- 02- 2002 (RI?QZH]B@Eyand:@hSB]d)-bainmxamﬂﬁﬁmoxycarbonylammo] -3-(4-fluoro-phenyl)-

(R -3-(4-fluoro-phenyl)-2-(5- phenyl benzof uran- 2-yl r net hoxycar bonyl am no) -p
ropi oni ¢ adi"@P pionic acit
15 (R)-3-phenyl-2-(2-phenyl-quinolin- 6—ylmethoxycarbonylammo)—propmmc acid; or -

(R)-2-{2-(3,5-difluoro-phenyl)-benzoxazol-5-ylmethoxycarbonylamino]-3-phenyl-

propionic acid.
23. The compound of claim 21, wherein R? is benzofuranyl. .

24. The compound of claim 23, wherein the compound is selected from the group
20 consisting of | '
| (R)-2-(5-phenyl-benzofuran-2-ylmethoxycarbonylamino)-3-phenyl-propionic acid;
( {R)-2-(2-phenyl-benzofuran-5-ylmethoxycarbonylamino}-3-phenyl propionic acid;
o (R)-2-(5-phenyl-benzofuran-3-ylmethoxycarbonylamino)-3-phenyl-propionic acid;
{R)-2-[5- (4-ﬂuoro~phenyl)-benzoﬁlran 2-ylmethoxycarbonylamino]-3- phenyl—proplomc
25 acid; :
3-(3-benzcnesulfonYlamino-phenyI)—2_—(5-phenyl—beﬁzofhran&-ylmethoxycarbonﬂ#
amino)-propionic acid; ‘ .
(R)-2-[5- (4—chloro-phenyl)—benzofuran—z-ylmethoxycarbonylammo] 3—pheny1 propionic -
acid;
30 (R}-2-[5-(3-fluoro- phenyl) -benzofuran-2 ylmemoxycarbonylammo]-3-pheny1—prop10mc
acid; : -
(R)—?.—[5—(4-methoxy—phenyl)—benzofuran-2-ylmethoxyc'arbonylamino]-3—phenyl-
~ propionic acid; | | |
(R)—3—(4—ﬂuoro-phenyl)-2-['5~(4-ﬂuoro-phenyl)-benzoﬁ.lr‘an-2'—yimethoxycarbonyl-

35 aminol-propionic acid;
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((ﬁg_gg-g(ﬁc@ (4- et hyl - phenyl ) - benzof ur an- 2- yl net hoxycar bonyl ami no] EP010259?
- 3-phenyl -propionic acid; 5 15 September 2004

(R) - 2-(2-benzyl - benzof ur an- 5- yl met hoxycar bonyl am no) - 3- phenyl - pr opi oni c

acid;, (R)-2-(5-benzo[ '

1, 3] di oxol - 5-yl - benzof uran- 2-yl r net hoxycar"bonyl ami no) - 3- phenyl - -~ pr opi oni ¢

aci d; .. .
(R -2-[5- (éRc}yaFloﬂB rec’nE/’]i'3n-y Bezn Ben Ib nzqfuraf:ho ycgf%ﬁaﬁ)%%l%n-oép [5?1%‘891‘:-' pr o
pi onic aciaid;t o

[(:)EZanil §5 (r Y%mjgf heeﬁﬁrl) QE%LH{ ran—2yylmeE hOX Cﬁornt))r an i!na q{enys:l [groplonl%g roi
[5-(3,5- d| fdcidyr o- phenyl) benzofuran 2-yl met hoxycar bonyI am no] - 3-phenyl -

pr opi oni ¢ a@\)%ﬁ@gg ) Y
[5-(2-f1Tior f)%@%ﬁtfﬁaﬁ.mrm%w&mw Rherdierepioniaasidinr opi oni-
¢ 15 acid; ((Rlﬁ)}-@-benzo[l ,3]dioxol-5-yl-benzofuran-2-ylmethoxycarbonylamino)-3-phenyl-

[5-(2, 3- di fl uoro d;)yl) benzof uran-2-yl met hoxycar bonyl ami no] - 3-phenyl -

pr opi oni c (‘}“F)%C‘ (4-fluoro-phenyl)-2- [ 5-(2-fluoro-phenyl)-b

enzof ur an- Rsut ¥ ptieR PIHenzdfifal 2-pleith oxytfibedyil £hhind)-3-phen ionic
(R)-2-[5- (22{;): I?ﬁ?gﬁgn% g]gnzofuran lPlyl mﬁoxygboﬁam nof'l- -(4-fuoro-
phenyl ) - pr &6t%ni ¢ acid; (R)-2-(5-benzo[ 1, 3]

di oxol - o yI(Rpan[250(34E@ﬂo%;héhymuéﬁmah@omeﬂmwb&qﬂé}nﬁﬂomtg-ﬂuoro-phenyl)-
phenyl) - propionl ¢ acj d;

(R) 3- (4- ci*epeR I) 2-[5- (4-fl uoro- phenyl) -benzof ur an- 2- yl met hoxycar bon
W 25 am V(RP)‘ZP[BJ |, 328iffucaé phenyl Rbenzéfurbf-2-y)@e@Rxjcatbohylamino]-3-phenyl-
d| oon 4-vyl enzp n- 2- yl'met hoxycar bonyl am no) - 3-phenyl - propi onic acid;

(R)-3-(4- erSPrB‘oﬁf‘Fé’ﬁ >) - 2- [ 5- (4-f 1 uor o- phenyl ) - benzof ur an- 2- yl met hoxycar bony

| . am no] ( R@JZOHJ-QPﬂ@o@C libn Bbenzofuran-2-ylmethoxycarbonylamino]-3-phenyl-propionic -
(R -3- (4 chI r o- phenyl ) - 1’9 g -phenyl - bengofuraxg ylymet hoxycgr bgml))l apm no) - pr

opi oni c! (R-3- (3- fI uor o- phenyl) -2- [5-

(4-f1 uoro- {Rmen[ssLofzabamfrw enﬂ}-bmzﬁmrmmeﬂmydaﬂmn?ﬁ}mﬂépmmh -aci d;
(R)-3-(3-fl uoro- P I&W) =2- (5- phenyl - benzof ur an- 2- yi net hoxycar bonyl am no) pr
opi-oni ¢ propionic aci

(R)-S-(4—ﬂuoro-phenyl)-2—{5—(2—ﬂuoro-phenyl)-benzofuran-2—
ylmethoxycarbonylammo] -propionic acid;

20 (R)-2-[5-(2- clﬂoro~phenyl) -benzofuran-2- ylmethoxycarbonylanuno] -3- (4—ﬂuoro-
phenyl)-propionic acid; :
(R)-2-(5-benzof1,3]dioxol-5-yl-benzofuran-2-ylmethoxycarbonylamino)-3-(4-fluoro-

N phenyl)-propionic acid;
Q‘_{"'- (R)-3-(4-chloro-phenyl)-2-[5-(4- ﬂuoro-phenyi)-benzoﬁnan— -ylmethoxycarbonyl-
.25 amino}-propionic acid; :
(R)-2-(5-benzo[1,3]dloxol-4-yl-benzofuran-2-ylmethoxycarbonylamino)—3-pheny1~
propionic acid; |
(R)-3-(4-bromo-phenyl}-2-{5- (4-ﬂuoro~phenyl)—benzoﬁ1ran 2-ylmethoxycarb0nyl-
_amino]-propionic acid;
30 (R}-3-(4-chloro-phenyl)- 2-(5-pheny1~benzofuran-2-yhnethoxycarbonylammo) propionic .
' acid;
(R)-3-(3-ﬂuoro-phenyl)-2—[5-(4—ﬁlioro—phenyl)-bcnzoﬁaran-Z-
'ylmefhoxycarbonylamino]-pro‘piozﬁc acid;
(R)-3-(3-ﬂuoro-phenyl)'-2-(5-phenyl-bénzoﬁJran-Z-yimethoxycarbonyIamino)-propionic
35 acid; l
' (R)-2-{5-(2,5-diftuoro-phenyl)-benzofuran-2-ylmethoxycarbonylamino}-3-phenyi-

propionic acid;
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- |_ . ) B | R
' ?(%-6?%{%02( 2, 5-di fl uoro-phenyl) -benzof uran- 2-yl net hoxycar WBEbt@_ﬁ‘ib@ﬂioozlEPmozsg'
- 3-phényl - propionic acid; 09-02-2002 EP010259. - 15 Sept enber2004 -94 o
(R -2-[5-(3, 4-di fluoro-phenyl)-benzof ur an§42_- yl met hoxycar bonyl am no]

- 3-phenyl _  propionic acid;

(R 215 (AL Lt R D SR IR At TR SRR Haphaagl.- - (+-F1

uor o- phen .

I( R)-2-] 5;\( Jrépibinid atid;0- phenylj) - benzof ur an- 2- yl net hoxycar bonyl at ni no) - 3- (4-f
or o- - | Ol Kd; (R -2- [ 5-(3,.5-dif - ph ab

eﬁzof ur gn?%—kb%%‘%i%g%hf%m'ﬁ%}‘]‘zc’-%é‘a{'"(zélﬂ;ﬂeméar %@??‘%’%@%ﬁ’ﬁfe' acid; -

2-( g - phen%lplhehﬂr)qﬂf)pz(oa{tazwl met hoxycar bonyl am no) - 3- pyri di n- 4-yl - propi oni c

acid; or , ‘ . . g

- (5- phehyl Ryl ut-difluergimhenisherzafisansi drmeerr e Bomiaminol 34 BRasBr oni ¢

acid. 25. @H@hﬂolﬁgﬁéhimid;conposi tion conprising a therapeutically

effective yun f° one or nore,conpounds .of .any o ains. |l to.24 in
St ur 6 ST b die PRERE ) RETRAE 2 TLe A oo Pl Sise: e
phar rraceut_ilq@hzqu hidaef; of C aim 25, wherein the conpound is suitable
15 f dmnistrati t bj ect havi i i [
3Tl evi at od {5 PREEPEmON R T e ERbERI PRy daP i bR 2 BBrOpRBic acids or
phar mac gyt i ed-pRERBehidf@An Oyl dhdRyéarbodfhRio)- 3L 'd;ﬁxram jonicd¢id. able
for adm ni stfgapi on to a subj egt ha(\;/ﬁiyng_ gﬁgi segge_ l?fq:att e liyl:‘(;tﬁpli slal | eviated.
by treatnment wWishaA pharhhcehfiefRbMpositibRBoMbsiing 2 theddbeuficillyRffe@iveagiount of

Areparing a conmpound as clained i .aim I ch ,process conprises a)
reacting a ¥EASSRATS CHHKPPH@S%‘;%QMQP QE%# miﬁfn aé’;m%éa&i WHD One OFfRore o | |
W th a conyhapa@utiofiicadptivdé fadtides! | |

26. The pharmaceutical composition of Claim 25, wherein the compound is suitable -
15 for administration to a subject having a disease state which is alleviated by treatment with

an IP receptor modulator.

27. The pharmaceutical composition of Claim 25, wherein the compound is suitable
for administration to a subject having a disease state which is alleviated by treatment with

an IP receptor antagonist.

20 28. A process for preparing a compound as claimed in Claim 1 which process

comprises
( - a) reacting a compound having a general formula
A ,~(CH '
] \Rz ( z)m\\OH
I

with a compound of general formula

, ;JH CH,); OR®.
o CN/( _ ﬂﬁ/( Z)Y
’ B\Hs 0

25 I

to provide a compound of the general formula
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25. to provide a conmpound of the general formula AMENDED SHEET 09-02-2002 .
109-8210802%er 2004EP0102597 -95 0 RR2~(CN2ym / (CH2)\ ~( CIrE\Septeﬁ]HéerOngWQRSQ_I_
| 5 wherein R5 is C4-alkyl; and R, R2, R3, R4, A B, m, n, and r are as
defined in claim1; or b) reacting.a conpound having a general fornula IV
with a compound of ,general formula V to.¢ggovide a conpound of the general
formula O N~(CH2~(C . | R4 1i B -"R3-e | 10 wherein RS is C .4 alkyl, and .
R, R, R3, R4, AA B, m n, and r are as gefined in claiml;, or ¢c) =~ .- '
reacting a conmpound having a general for/nhll\a N2 VI with a cQmound of
general formula A2 (CHR /(CHz)rN]/ (CHI o

. R R o” N , R

B
\Ha

1

wherein R® is Ci4-alkyl; and R, R%, R%, R%, A, B, m, n, and r are as defined in
claim 1; or '

" b) reacting a compound having a general formula

‘ | o
- ' . Ao~ (CHa)a J\ 3
- RINRETT NG S gy
v

#ith a compound of general formula

: (CH.) {CH)~_ _OR°
H.zN/ 2 INI/ 2 \ﬂ/
B\Ha o

\' ’ .
to provide a compound of the general formula

0O

( . Ht_/A\He/ (CH) O/lt ﬂ/ (CHz)aNl/ (CHz)l\R4

I

B
\Ra

10 ~ whereinR’is Cp4 alkyl, and RL R% R3, RY, A, B, m, n, and r are as defined in
claim I; or .

c) reacting a compound having a general formula

o NO, |
P CHa /U\O /Q/ ‘ .

Vi

with a compound of general formula
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15 Septenber 2004 -96 to provide a compound of the genefgaéegt%gygm@&l
wheréin R5 is Cl-4 alkyl, and R, R2), R3, R4, A/ B, m n, and r are as . o
defined in claiml1. 5 29. A corrpound according to any one of clains | to 24
whenever prepared by a process as clained in Caim28. or by an equival ent
met hod. 30. The use of one or nore conpouggs according to any one of clains.
Ito 24 for the 10 manufacture of medi caments for the treatnment or
prevention of a di sease state,. whi gﬁ_‘%{z aII Eted Q}g‘streat ment with an. IP
receptor antagonist.. 31 The mv,@ descri bed. :

B O

.\‘Ha

v

to provide a compound of tﬁe general formula

H

‘ 0 .
‘R‘/A\Flz/ (CH?)MOJLN/ (CHE)'NI/' (CHz)t\Hﬁ

B
\Rs

I .

wherein R’ is G4 alkyl, and R', R?, R R, A,B,m,n,andr are as defined in claim 1.

5 29. A compound according to any one of claims 1 to 24 whenever prepared by a
process as claimed in Claim 28.or by an equivalent method.

30.The use of one or more compounds according to any one of claims 1 to 24 for the |
10 manufacture of medicaments for the treatment or prevention of a disease state, which is

“alleviated by treatment with an IP receptor antagonist,

31.The invention as hereinbefore described

ok



