; e3eRI 06 TROUBRIB215 1 Therapeutic Biaryl Derivatives 1 1 D E C 200Z Field
of the Invention This invention relates to a new cl ass of cgmmﬂlﬂmnmmu"”m
conpounds and to their use 5 in nedicine. In particular,
relates to biaryl derivatives, nethods for their preparation, *166166*
phar maceuti cal conpositions containing them and their use as agonists at
atypi cal beta-adrenoceptors (al so known as beta-3 adrenocept ol §)0EC12002
Background of the Invention Atypical betla-adrenoceptors belong to the
fam |y of adrenoceptors whi chppedlalife BRvPHYN AR cal actions of the
hor nrones adrenal i ne and nora a‘anHPl‘n'e—@ﬂ_r‘eve*mes have been descri bed
for exanple by J RS Arch et. al., Nature, 309, 163-165 (1984); C Wl son
et. al., Eur. J. Phar rracol , 100Figl® oBfit Bb8nfidi#84): L J Em)rine et. al.,
Sci ence, 245  1118- 1121 B apchetii et. al
Phar macol ., 10, '”‘6931'0@3@ §g%)5a ”%8@@?@5& ﬁ%ﬁ#&oml&@ﬁ@)&t%ﬁkﬁrﬁ&e

activhty ah raédiplreal Inhﬁir&c@df ehe treindios raraeeﬂtcsbnbﬁﬁ Qtdarlwatlvé@rm@m@lﬁﬁ@r

Eur opean Pat ent i cat] ons EP- A- p455006 and EP- A %662' gP A- 0400519

di scl oses eﬁf&?@g{%t'ﬁnp PBRUTarYEE ?mPRi«'t'QBS%P?ﬁP'Qg €, and thelr Use
R1- O CH2- GHCOeg@higtaNat dty pizalbétaradranecetbsald & phawaes| logjackl properti es,
nore part I&ﬁ%ﬁh ptg)r i mul t aneous cardi otoni ¢ and B-bl ocking activity.
Sub-types © adr €noceptors, al-, a2-, f3~-, f32- and f33-(atypical) can
be identified on the basis of their pharmacol ogi cal properties and

phys{@l ogi cal effects. Chem cycRERNIN dthelngddtyd ate or block these
receptors (but not f33) 25 aré widely used in cirnical nmedicine. Mre

recently, enPiyRIGa bﬁ%ag@émﬁp%%@el%@riostheéﬁmw Of@éé%l%e%%sé’&tﬁ'ml ty in

order to rmdu@eeméighyélbra@ﬁ@l @@u@@ofuh@ ehiondeyadrehaligehh@ns with ot her
recept ors a-adr en

b
hnd The. oiPHfe e e eBP AP Dae i A S EITEE Bd S thave.
been foundett el. ANaheepa®$,i Hid-465 Y1 Gl Walson leérafpdam d. Bhammabdsil0d, agent s
d t d j tyni d t
2gon| 2t “act0G e IO T 964P G ERor R BCUL, SRkt B e Tl PRI RESR Bt ment

of hyper gl@léaéhﬁfél etagl. &fi delPhaymeaach, HPOnS3 B39 (4898). ood pl at el et

aggr egat i on F’ﬁ@%é{hé%%ml% d%?i%ﬁ\?éé%é\ﬂ@%'é@f?\nﬁ/ é’t%gﬁl% F‘!S'é’taaédrenoceptors
anti at her oscl er ot| Cc agents %Hr@ ng_usef treat ment of

gl aucona. RIS ”1 H@f SYABRIE; R&BbBatent APPiC@KE’ScEEo%‘Q% Q§|86\5*877
PCT/ EP99/ 8958084 B662f IBR-AN4005 1@8s¢iecibsed Dendiv@Rhipdp ylbﬂnﬁé@bﬁtw ovi des

CO%“dS f8‘F ﬁf%cgﬁ’-'c?‘cﬂ LR IR IRCR Y, GRchha{ g Va l?ét%lé’e%atr%‘aeéo‘?ogléaﬁa Re Rs
propertles more particularly a simultaneous cardiotonic and p-blocking activity.
Sub-types of the adrenoceptors, a4-, ao-, B4-, B2- and B3-(atypical) can be

identified on the basis of their pharmacological properties and physiological
effects. Chemical agents which stimulate or block these receptors (but not 33)

25 are widely used in clinical medicine. More recently, emphasis has been placed
upon specific receptor selectivity in order to reduce side effects caused, in part,
by interactions with other receptors.

Atypical beta-adrenoceptors are known to occur in adipose tissue and the

gastrointestinal tract. Atypical beta-adrenoceptor agonists have been found to
30 be particularly useful as thermogenic anti-obesity agents and as anti-diabetic

agents. Compounds having atypical beta-adrenoceptor agonist activity have

also been described as being useful in the treatment of hyperglycaemia, as

animal growth promoters, as blood platelet aggregation inhibitors, as positive

inotropic agents and as antiatherosclerotic agents, and as being useful in the
35 treatment of glaucoma.
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(1) 5 wherein R1 is a phenyl, naphthyl, pyridyl, thiazolyl) phenoxynethyl,
or pyrimadyl group, optionally substituted by one or nore substituents
selected fromthe group consisting of hal ogen, hydroxy, Cl-gal koxy,

Cl-gal kyl, vitro, cyano, 10 hydroxynethyl, trifluoromethyl, ANRBEGI0ANd

- NHSO02R6, where each R6 is independently hydrogen or C~.~alkyl; R2 is
hydrogen or Gyooddsky!: X is oxygen, sulfur, -NH or-NC ~achybionkidsi s cyano,
tetrazol -5-yl, or “C02R~ where R is hydrogen or C, ~alkyl; 15 R4 and R5 are
i ndependently hydrogen, Cl1_gal kyl, -C02H, -CQZC, . sal kyl, cyano,

tetrazol -5-yl, halogen, tritluoronethyl, or Cl_gal koxy, or, when R4 and RS
are bonded to adjacent carbon atons, R4 and R5 may, together with the
carbon atons to vvhich they are bonded, forma fused 5 or 6 nenbered ring
optionally co n|n one and 20
Yis Nor ﬁ% fﬁﬁ‘fg{ gi Wﬁﬁé}h%g%g% eloar%\gﬁ | on pa??gh%k! “&g@%ﬁ medi cal
t herapy. Pr éf)@é&%"‘ﬂﬂfé”i’ﬁﬂ%é@!ﬂéﬁlvﬁﬁ %P5 i nvention are agonists for human
bet a- 3 adrenoceptor ("f3~"). Mre preferably, the conpounds of this
invention are selective agonists for a3. 25 Ingrdnother aspect, the present
i nvention provides a pharnmaceuti cag? f or nul atjsop=egtpri si ng a conpound of
the invention, or a phar ngceut | cally accepta /e déjivative thereof, and one
or nore phar naceutlcally aW&Je\paF( \-anot her aspect, t he
present invention provides nmetdhod for t pr evention 30 , or treatnent of
clinical conditions or dise&fts suscepti bbest'o anel i oration by 11 DEC
2002 WO 991 65877 PCTI EP991 03958 3 admj,ni strati on of an atypi cal

bet a- adr enocept or agoni st, conpri si ng')adm' nistration of an effective anount
of a cofipound or conposition of this invention, or a pharmaceutically
accept bal e q,@{é'rg,ﬁti ve thereof. In a further aspect, the present invention

provides th har ceutlcally
accept abl e 3% \S\?a‘f e\% P?Pgﬁ'?e‘@fw”?% t?ﬁé& nﬁh?nc’&w}]éth%o?rp 'm'%y ¢EBnt for the
treat ment ofontignalivisubstiuted by paeax@aressybsiEHents selestgd Fam thegEUPon by

adm ni st r at i consiefingast hatogpn daidrdyet G+_gdlikexyo €qathy!, agoncystno, ? 10 Det ai I ed

Descri gpi on r@ﬁr&xpﬁme{r{w@‘rﬁﬁjbﬁ%eﬁﬁll URRERB 4RI NHIOURE GhER earhiRbis and "al koxy"
mean a stral roup or al koxy group respectively)

cont ai ni ng t' ﬁeﬂa?'?;gt é(§'°ﬁﬁ%e¢¥'d?ﬂ3ar bon atoms. For exanple, C,.salkyl
means a str drqglsthydroger ahehalkykl kyl containing at least 1 and at nost 6
car bon at onsX isldxygerefsalfapiNG, oRNG g4alkgnoxynet hyl or phenyl optionally

substi tut ed Gino, tthPazB- - IhBﬁ%WhérHﬁ’"isShy%%g%ﬁtd?@ fanm hal ogen,
hyd
ity yF:‘? e sneé‘?és%ff@wwderc?fa”am' b OS AP bt 1 ut e

trifl ug'rsorret
by a chl ori retrazdl-Go.inaiegen. tﬂﬂl@fﬁrﬁ@hﬂt@frﬁ:bﬁalbomﬁhwhe@)ﬁ ’m’dﬁ #meuor onet hyl
group, Wwhi chborkiedtwsdjgtentigarbsn MoskeRAlahy ROonat, edhether iite theetaabeosi ti on.  Most

preferably RyoheRd RAEALR %E.feaadea%ﬁwatfuse%ds 5¥e %eﬁmh%rd' g o%&.eﬁadyocat ed in

the nmeta posit yd roI en, or st preferably R2

i s hydrogen, c%}aé?'%? ant QrMqutgdgeRH)xgpen " RLps: Péferabl y, Xis -NH 25
Prefer@Bly) RisNorCH02H. Preferably, R is bonded to t he carbon atom neta

or para to tfwe fsmete@ddBERE prasendnvembioe afy effuse abmgdichieherapy posi tion.
Pref erabl y) ﬁef%ﬁﬂgﬁ%%g%gpg&’f@ﬁﬁ hNoJ‘é/rQr gﬁgtsf&qwtu%n’betté kil uoromet hyl,

CO2H or, where to adj] ac faé I) R4 and R5,
t oget her wi t #TERFEPLY h&n) artAB’r?B"r?S' 45‘339”8 $£° 'ﬁéfB’&”t"?'b"f‘ﬁ] a fused
di hydro 30 fsaleglive agopistdfiord,pr ef er abl y, R4 and R5 are independently

hydroges, net hylano®er dpekd, tHermedinbilventinglreviddyl &/ phatnat@dishl one of R and R5
I's hydrogen. foh@nﬁgtl&rc?bfmep I'EIM;% con\%tonmjj?of tﬂg%vgﬁtlcﬂ{ %rQ}Sﬁlérﬂ'&%@utlcally
acceptable derivative thereof, and one or more pharmaceutically acceptable
carriers.
X In another aspect, the present invention provides a method for the prevention
30 or treatment of clinical conditions or diseases susceptible to amelioration by




Preferably Y is CH Particularly preferred conpounds of the invention

i ncl ude those in which 35 each variable in Fornula (1) is selected fromthe
preferred groups for each 1 1DEC 2002 W 99165877 4 PCTI EP99103958
vari abl e. Even nore preferable conpounds of the invention indlugk Hjiose
where each variable in Fornula {1) is selected fromthe nore preferred or
nost preferrego@seeps for each variable. It will be appreaitairesbisskat t he
above conpounds of Formula (lI) may contain 5 optically active centers. The
i ndi vidual, isolated isomers and m xtures thereof, including racemates, are
all within the scope of the present invention. Typically, where R2 is

C, .~alkyl, mxtures of diastereoners OE conpounds of Fornmula (1) nay be
obt ai ned, which are enriched with greater than or equal to 80% by wei ght of
one di astereoner. Particularly preferred conpounds of Fornmula (I) are 10

t hose wher ei adrhifgtratoiareinrdtypicaibéiaadanoceptormgohiet, c6ipM@ilg group and the

CH(R2) - grougqrﬁ]pﬁtrgﬁmf'aa etﬁla&w(e%r;ogﬂnéf'aqwn?ptow@m SIhdRRf FfPOUNds of

Formula (I t
((F)e;m:i, a[fz ['pﬁef(@gc‘lwr%? 'Iﬁggﬁ}‘i"? aﬁW%@?Wﬂ'ﬁ%‘:’?ﬁWBf ethylJamino]-[1, 1" -bip

henyl ] 3- car boxylai forteriaspeat thg pressotdnventidh provides the use of a compound of

(R) - 3" - [5] 2- [ fodmdid (5 Hrarghaheateulically Ehfdép%léeiéwbﬂ\éffhé}e]aﬂrhﬁé] am noj - [

(1R)1 3b ! p[‘gn%’r%%g%éctgﬁ%r brgﬁé' H ezjn?gér%eq\'ég%@(t of gérlia(?t fons or diseases

hydr oxyet hyl sj%ﬁ?ﬂ!ﬂ%tom%"afﬁﬁ'ﬁ']‘ Y adminisyatinhed)\pnjetvninst BStp-asreneeeRiy | i ¢ aci d
met hyl est eragdnigt- 3' - [[2-[[ 2- (3-chl or ophenyl ) - 2-

hydr oxyet hyl Jam no] et hyl ] am no] - [1 1' - bi phenyl ] 20 3, 4-di carboxylic acid
dmsthy ester; (R-3' - [[2- 2 hl. Q.

hydro) & hyl ] am no] et hyl ] | or o- 4- carboxylic acid
met hyl ~ester; Asysey he[’T'Q f[‘? terms 'yl aash [ a¥eap Heedn § sipaight or branched

hydr oxyet hyl éllay‘r@tduptdsmllldoavrgmb{ésbe&tlvbiypdftmtanhuhg thedaditatay humbecsfd net hyl
ester; 25 ( piarg’on Libfis| FRr bdmpdlics, hAHW RRBROY Ls?ralght or branche alky!

hydr oxyet h am.nol e 3-carbo c acid;
(?é) 3Xy[ [ 2y[ oRIRNg 7 f@%%ph%}%ﬁ%‘% ﬂ§6’B8§9 I]am noj e?%y: ] ami Ino] [1,1' -bip
henyl ] 35car boxyl i ¢ aci d;

(l R)l 3b [Lz [[]Zggbgssﬁw ‘a?‘kawahmydﬁwnymdwhdlarghfstinﬁémsy&ﬁéﬁtwel -
I pheny, rffiree b d hia & S4ikdx kyl, nit
SR?L 3b| Héngi 4 y&ﬁg’)&ﬁ;‘g{%&ﬁ |g§qr’§r¥let%ylx ore%&g?alg 9 éfg ;ﬁaxﬁjo%(ymet

{R-3-[[2- [?rz:f{esylcﬁubatrt@tpﬁéwlcywlcznhy@pm@@'tmwmamm et ayethhdno] -[ 1, 1' - bi ph
enyl ] 2-amet hytrififoremettyX yrdup, wbicl atom dr glodp iE pfefer@y i0dXe}9N G¥edridta

PCT/ EP99/ 039§c§sit§m. Most preferably R’ represents phenyi substituted by a chlorine atom
located in the meta position.
Preferably, R? is hydrogen or methyl. Most preferably R? is hydrogen,
) Preferably, X is -NH or -NCH,. Most preferably, X is -NH.
25 Preferably, R® is -CO2H. Preferably, R® is bonded to the carbon atom meta or
para to the bonded phenyl ring, more preferably the meta position.
Preferably, R* and R® are independently hydrogen, methyl, trifluoromethyl, -
CO2%H or, where R4 and RS are bonded to adjacent carbon atoms, R4 and R5,
together with the carbon atoms to which they are bonded, form a fused dihydro-
30 furan ring. More preferably, R* and R® are independently hydrogen, methyl, or
trifluoromethy!. Preferably, at least one of R* and R® is hydrogen. Most
preferably, both R* and R® are hydrogen.
Preferably Y is CH.
Particularly preferred compounds of the invention include those in which
35 each variable in Formula (1) 1s selected from the preferred groups for each



(R -3 -[[2-[[2-(3-chl orophenyl) - 2-

hydr oxyet hyl ] am no] et hyl Jam no] -[ 1, 1' - bi phenyl] 3-chl oro-4-carboxylic acid,;

(R -3 -[j2-[[2-(3-chl orophenyl) - 2-

hydr oxyet hy! Jammo] et hyl | am nol -[ 1, 1' -bi phenyl 13, 4-di car boxy! i L1 AECJ0025

{R)-3"-[[2-[(2- hydroxy-3-phenoxypropyl)amni no] ethyl]am no]-[1, 1" -bi phenyl]-3

b I

?% gxy[ IZC[ ?3“{?3’6 i or ophenyl ) - 2- hydr oxyet hyl ] ani no] et hox T/ETWOMSS bi phenyl ]

- 3car boxylic acid;

3 -[[2R-[[2-(3- chI or ophenyl ) - 2R- hydr oxyet hyl ] am no] propyl Jam no]-[ 1, 1' - bi ph

enyl 110 4-carboxylic acid,;

3" -[[2R-[[2-(3-chl orophenyl ) - 2R- hydr ox4/et hyl ] am no] propyl ] am no] - (1, 1' - bi ph

enyl ] 2- car boxyl i ¢ aci d;

3R L 2vhiagd reqms&gar&r gz%khefo%%m 5¥thd ARLARBKRFAR ggd nol -[ 1, 1" - bi ph

5-13-[[ 2R [Mﬁ(%e%ﬂ'?lvéf'a?)ﬁé’hfl?'j"uﬂa‘— HS 8RBt Irarmp It RO BIeE8 Y i°] B9Fho] phenyl ] - 3

pyri di necar peefgdredgraapsifor each variable.

2- [3d[ [ 2R [[2 Gt?w.rpbé %Q@B@Mthat%% e @¥BbINEsI AR AR (IPRY] Lafhinol phenyl ] -3
ridin

E))F/{) 5. [§ ([fnff[/aﬂlfE%*"’c?h‘ieBFeé?)hQ?mey‘f‘ 'V'Qu?m'y'a‘r"%&}/ést%’“’ﬁ’? and mEfeeRNesti noj phenyi | -

2,320 di hydinslupingsasenatearsiarBWkyin the scopg of the present invertion. ypically,

(R) 5-[ 3- [ ( 2uhete2RY i8-C: halloyl apikiemad of dixstehsotinerx petdmuduans oifetiald (yanmoj phenyi ] -

3pyri di necar d 5tﬁa|ﬂﬁd Qyhich are enriched with greater than or equal to 80°/ henvl

Sfpi” |2d|[ ﬁegg f%nea%z%gtcrepegg\er irtlcularxl prefe reé cgmlgurndg% jﬁ) no] phenyl ] -

(R) - 6- [18- [ [ 2ndseavhersio epasypimeatyd <;arlzorraxe|mwy@teh9ﬁ]% E@yétamltl)%lm no] phenyl ] -

2pyri di necardqirY) y@upGirélboth in the (R)-configuration.

ﬁs)nyf] 3[ Eg L( t%u(tgblffQ?rﬂﬁ&%@%%m‘%ﬂﬂﬁ%%ﬁ&&%% Huagl ethyl Jam nol -1, 1" -bip

(R-3 -[[2- [(['zk:igﬁ[@1%?'B‘HHB'PRHV})-zﬂVHWY%}QX)EPWW]TtQW%T@t[MIT'B’Pﬁ"WB] -[1,1' -bip

henyl ] 30 3- Sasdioonytic adic metintlegerar maceuti cal |y acceptabl e derivatives
t hereohs As (R sqlzhwzgaéhloroahmwzmmpetﬁﬂjalnyn@smwmm]q 10ebiphahyiue”’ neans a

phar maceut i tap t ster, or salt of such ester, which, upon
adm ni stratlczg)1 d%éa%?ﬁgg A Cﬁmg%" eslt'? capabl e of praovidi ]r‘lrg (di rect| y or

i ndirectly) (B)-35l ?cH)?T‘QJEN’EFOB'Pe’WBTZnﬂYdJO’(VIethB?m@ﬁ]%ﬂ]F'\‘?é‘o t hbeedl-or resi due
t hereof. |t 2amethyb®carbbxylic BcH niztddefe\O 99| 65877 PCT/ EP99/ 03958 6

appr eci at ed (hyst[ (ﬁkmbrlosﬁ'edynihwrafyetﬁyhahlnbﬁ%mempndﬁ bheh@l-nul a (1)

may be di euticall'y acceptabl e derivatives thereof
at any g}) thdeggﬁn%tc’gﬁﬁzﬁc'ded"p’e%yeﬁ "t he conpounds of For nul a

particul ar i(R-8riExi2 &%C@W@Hh%f' IZVQY‘F’Q’é?”‘cYIL]%mE‘B}?HHJHH‘bPOWd1 ‘F’r%‘&“k‘ﬂ” t he
carboxyl f urB:thlono:4-carboxyiy beifl metityl ester; 5 or at amino groups. It will be
appreci at ed Gthy.at[tm&,@-(wdtdh%dh@nwg HyGfoxy Al %f:]am@o]@thﬁl dmesyt heal |y

e

accept abl e ornul a ( ) may be derivatised

Y V. ounds of
at mF;)re t han o @9 3 C%?b%&l'c 4}’% %g‘“?‘ gﬂe ‘har maceut i cal | acce?t abl e
deri vat¥ves -3 %MWOW"F*WTHW@X(?‘PY'M“%W&W BRitlidal | y acceptabl e
sal t s t her edfipherlyiBrometmxyliccadid;y ~ 10 acceptable salts of the corrpounds of
Formula (1) ('R'i!-fé.l Iﬂﬂﬁzl(ﬁlﬁﬁlﬁrdéﬁéﬁygezdhidr&@bmpl?drﬁ‘ﬁﬂ@%#é}ﬁhb]¥[1aiQEi%Hé
inorganic a ganlc ﬁfl bases. Exanples of suitable acids |nclude
hydrochl ori c;_ ‘W , sulphuric) nitric, perchloric, furnaric,
mal efic, pho@ioH2-g2-( SﬂétﬂphP%Vl) -3- bmrwethx%am'agﬂretwl amginekli hi'wirhedyilrene-
psul phcaml C, 2 awdicarboxyliccaod 2-enetiofl ésterc, net hanesul phonic, for m c, benzoic,
mal oni ¢, 15 @f’}@hf[f'-ﬁb?5'%hl%ro%'r\laW‘)%hﬁr%@th@ﬁ’éﬁnﬁ@]%%h%ﬂe 1, #%shen @1 her acids
such as oxal I'n thensel ves pharnaceutlcal y acceptg le may be
useful in th ? fof sal ts useful as internediates in obtaining
conpounds of (R)ﬁbﬂ ﬁaéﬁtchbrﬂpélﬁw‘k?vévfffomﬁwﬂﬁﬁ@elemy&ﬁmvlohﬁc\'—:}btpﬁbmé] acid
addi ti on sal 2snethyl-5-carboxylic acid;



Salts derived fromappropriate bases include alkali netal (e.g. sodium,
alkaline 20 earth nmetal (e.g. magnesium, anmoni um and NR4+ (where R is
.~al kyl) salts. The conpounds of Formula (1) act as agonists at atypical
beta -adrenoceptors and as such are useful in the treatment of) chfmjgal
conditions susceptible to anelioration by adm nistration of an atypical
bet a- adr enoceh@sesagoni st. Such condi tions include hyper giorarenizess obesity,
hyperlipema, irritable bowel 25 syndronme and its associated pain, notility
dysfunction, excessive gastrointestinal secretion, non-specifc diarrhea,
neur ogeni ¢ i nflammati on, regul ati on of intraocul ar pressure,
triglyceridema, diabetes, e.g. non- |n%ullndependent di abetes nellitus
(NI DDM or Type 2), such as obese NI DDM"and non- obese NI DDM di abetic
conplications such as retinopathy, nephropathy, 30 neuropathy, cataracts,
coronary hea). ﬂ{gqaae%hbrwhaﬁwpm Hya xstBd]aminddeth BRIPIREIT1 3 -bigRkhyi)-
gastr0|ntes%%gﬂk %9%9%%@ cIgartlcularly |nflannatory gastr0|ntest|na
di sorders i ncreasing t hi gh- enS|tyI|Poprote|n

(HDL) chol es(@r%‘“z‘&[&{ééhpf%@?w %Md@é&?teﬂ}éwlﬂhﬂlaﬂﬂ'"‘ejﬂyéehﬂpfd@y

concentr at i od4idicabaytt suid;um especi al |y human bl ood serum and are

theref orse 35(r8f3-Ro@MHykAIxy ASthehbx Férﬁrﬁbgﬁﬂfi Rinej-ar1Bl; axi s of

at her oscl erosﬂla qu&édy’d xy S&]e gpﬂg)& 9/ 8%8 1@CT/ I£P99/]|03958 7 al so
may be usef uf? PRIt A% r eat nent of hyperinsulinaenia, depression, nuscle
wast i ng, and(Rir3-Ralf4r (3-eriyRphayieelydniugihiamiagistond- [héetf'l@henb’ﬂﬁt he
preparation cdroowytivdeitieal i ng medeci nes. References in this specification to
treatment i n@l Db oRIRANE Sy 41 on of
Sypto f*‘ge[ﬁf o PR Ly S R e o B A8 A

conpoun of ER Pé‘f":l@(‘i‘rdrrul a (1) or a pharnaceutical |y acceptable salt or
sol vat e t her &di2R-[{2(3-¢ierophanyb-2Rthndeoxyethyl]amiag leremdlaminald 1.t Kephergdt nent of a
condi ti on susegpbkpcecaf anmeli orati on by an atypi cal beta-adrenoceptor
agoni st . t c ound of the

i nvention rnat:Is E[qzh[bi@&?%% g ere rJX?%tR@%&ébV&g}OEﬁj @g%(o] [?1 6) ern&ﬁ'er able to
present the éfﬁ?""i’ Hht as a phar maceuti cal formnulati on The i nvention
t hus f bt her5b?rWﬁég3ﬁhlphmhm¢)e2}%~hwbxvre¢iwﬁammmmpydwnbplmsfemgl3>c conpound of
Formula (1) pgyridhepirdbrpieanii cal |y acceptabl e derivative thereof toget her

w th one or r r

optionally, fﬁ]@ﬁh?é%ﬁmﬁ’ Wisé’%ﬁgﬁ g&dgﬂﬁ‘?@c@%@g‘?’hgﬁ’“g%éh? The
carriers) orp%??tﬁeﬁ?r ﬁ’63("§)a°' st be "acceptable" in the sense of bei ng
conpat i bl e VR1$-[BHER-[(2-(3eshldropireagd)-@rtydroayethyilanfimiethyikamino]plzernd}n2) 8-

del et ergous a.pydrbe H&Qb@fa@t@érbbﬂﬂi&%@fj The conpounds for use according to

t he present r teral,

A e i S L e g S

adni ni st r at | DAIRECRRANIGLFEN or i nsufflation (either through the mouth or

t he nose). HR)-2:Bd2-[{(8-chigoplenyH2;hyt tvarygthyilamacadethylizainalpimgyiidt | ons may
take)t he forﬁpr@fnec&%xﬁggggl e, tablets or capsules prepared by conventional

nmeans t h a ble e |en ch_as, bi ng agents
R S I A A
net hyl cel | ul REEnecaropyie cide. g. | act ose, nicrocrystalline cellul ose or

cal ci um hydr(cﬁgér‘}[mlﬁﬁs(maalbm)phemyjm-hy:dmx;etr(yaalgino]umyﬂeminmm1$t‘®$nh&h¢|]- talc or
silica); diss. _%ra%]g (e.g. potato starch or sodiumstarch glycollate); or

et hods 3‘3??@& i R PRl e R et % o0 Y

admi ni X0 at | ¥RWAYtHtke t he form of, for exanple, solutions, syrups or
suspensi ons, amrpﬁdmy!cmalty@cpémaﬂletdedvmeﬁthdfepfproduct for constitution
W th water or ,Qéaeerd M(Ea‘glp‘ﬁa%eﬁ ‘&upeéégpebwe@ewmhnlelaﬁgbd preparati ons

may be prepar on rmaceuti G accept abl e

addi tives su%rﬁ""g’éx%'“ﬁ 'é’rﬁﬂcﬁ g‘ &fts s?eé %{sag(?Pf)lfq"cﬁS?eéBWh'al% °H E C 2002 WO
99165877 PCT?CEP‘QWT@WS‘@ t%%/fﬂqwle%& pana@seeof@eqwdm (diregtlymr ingyréetyyenat ed edi bl e
fats), 3@mul stdrypoigdag €Bintul4 €) or. arl &tivé hietabolite e Pesiduke;thérest agwig®es vehi cl es
(e.g. alnond oil, oily esters, ethyl alcohol or fractionated vegetable
oils); and preservatives (e.g. nethyl or propyip-hydroxybenzoates or sorbic
acid). The preparations may al so contain buffer 5 salts, flavoring)

col oring and sweeteni ng agents as appropriate. Preparations for oral

adm nistration may be suitably fornulated to give controlled rel ease of the
active conpound. For buccal adm nistration the conpositions may take the
formof tablets or |ozenges fornmulated in conventional manner. ~ 10 The
conpounds according to the present invention nmay be fornul ated for
parenteral adm n| stratlon by |n ect~on e.g. by boI us |nj ectlon or

o . o e



15 oily or aqueous vehicles, and may contain fornulatory agents such as
suspendi ng, stabilizing andl or dispersing agents. Alternatively, the active
i ngredient may be in powder formfor constitution with a suitable vehicle,
e.g. sterile pyrogen-free water, before use. The compounds a qfﬂim@ to the
present invention may al so be fornmulated in 20 rectal conpos tié 4 uch as
Supposi t ori esvéddoekset enti on enemas, e.g. containi ng convenrtT/EMab3I9BUPPOSI tory
bases such as cocoa butter or other glycerides. In addition to the
formul ati ons descri bed previously, the conpounds may al so be fornul ated as
a depot preparation. Such long acting formul ati ons may be adm ni stered by

i npl antation (for exanple subcutaneous]y, transcutaneously or 25

i ntramuscul arly) or by intramuscul ar i'hjection. Thus, for exanple, the
conmpounds according to the present invention may be formulated with
suitable pO'a)zSﬁi%E:laCedCHy thysl skpiBe i e ERtte4titied éonﬁpfduhdﬁaifa?mﬂnelaé(ﬂ rAdy mul sion in

an accept abl )

Gor vat | ves Tdietio Hloy @ ingiilAl6G éﬁe}a&b' e sy eeerdd st el pilly

t her apeuti c ‘F'T?él?’é’i‘ﬁi%%’ﬁ 'WFGHmPr%‘ﬂf‘dﬁé’f BWHFP X WCH at Sﬁfrﬂfssuélf' t he

i nventi on, tegedtives angi componrdsonodiiigdeat pireacareeUiunaen, imirmxyéftmcmnsexm pi ents,

't Rcl udﬁs i ?g Eﬁ‘ﬁi £Ais grdlips N it Y bdSppis@sted By tHage SIANRI if kHeNArE Hat %ndlh tions as
ose listed, herei o4 uc

i ngr edi ent s ARG oCeb b teniihds BERRARERYRE ORI B BT | ¢ ¢ 2002

WO 991 65877 be G’“I?!EP@QY@S@HB“A%%WH?M dose of the conmpounds according to

the present i Prvefatrecphdroacadnalyisstemablederivatieesiud tencofifouapgpodxi mat el y 70kg

body wei ght kofRu@ (1 aprﬁa%gcéﬂltlcém%f::@ép?éﬂlé’sélt@ tHerddt, Waﬂﬂ%@gtl&ﬁl the active
|ngrq @nt pe The uni t

r
hoos hertae s the SRyt ool (e e dséyedgavn he doge

wi || depend Pbameareutically acespiabienneroanic and eiganiceci pnd asesy fxepinlased t hat |t
may be nece$alijablecadikirciudeLiidraehiosic, ttdfobremit,Gutpherid ogag @etpeiadi ng on t he

age and wei ghtf nlaifc, @%gp%hc %@c\méha@é &hgué%weah.tymfatené > condition to

be treated. nistration will ultimtely be

oo Shpeblc e, SAIE P RS BT, e BN a1 't e
i nvent 19n nwpphibalenegaulpiiony and pendenesidphpnsasiise Othai@aidsisuch ke art for the
pr epar at i on oR&licS wkild Adt iF MEARENES phdrfacaidaly seceranlo il b@ UsefuRinfthé St process

A d of F |
(25 ComobRigaphichd el o @?d‘%QWBQ?'"F”HE%gg%'?éC@ Mabre
protecting dvsatien ang theit phaimasavticallt 3e5ERIAPIS A6 3aditis saltst i vel y, by
depr ot ect i orBaits dPrvesiifiboriP@pnioptate bases dslusie adiailintetal s g sapdiums atkalingt ment wi t h

an aci go €. GartAMERAUS ghagREInO! Arimakiush dnd NR, S WvherbIreis SRl ayisafeich as

di oxane. 20 ASrhg bbb o ERIrRS ( liﬁ_@t as %g&g)ﬁ%‘% ;S?Zal '58 a”HEr%n&ée}ptéFEy be

pr epar ed from 0 er co oun ance, conmpound of
Formul a (1) 2RA&SSUER SG@ZFI thadr eﬁ@eﬂtr CP'P‘BVH”é S«‘:‘W@E'ﬁé‘?\dl ng ester by
hydrol ysi s, am&jorauasby Rgnineitratersofeint dypical betgedtenscertoraagonist. nBugh hydr oxi de
I nNa )sol Ventcoﬁulﬁ&sﬂaaclg@é ﬁﬁéygifc%mra?ebeé’@ r@@amgoémﬁslrméb@fbbw?ll ?| §I 1) \A/ner e X
= e a with a
commoutd o SofaRhelt Leasale bR mind BRI CLERE 2 ) IR o
PCT/ EP99/ 03gggtromtestmal secretion, non-specific diarrhea, neurogenic mﬂammatton
regulation of intraocular pressure, triglyceridemia, diabetes, e.g. non-insulin-
dependent diabetes mellitus (NIDDM or Type 2), such as obese NIDDM and
non-obese NIDDM, diabetic complications such as retinopathy, nephropathy,
30 neuropathy, cataracts, coronary heart diseases and arteriosclerosis,
osteoporosis; and gastrointestinal disorders, particularly inflammatory
gastrointestinal disorders. They are also of use in increasing the high-density-
lipoprotein (HDL) choiesterol concentration and decreasing the triglyceride
concentration in blood serum, especially human blood serum, and are therefore
35 of potential use in the treatment and/or prophylaxis of atherosclerosis. They



Ra Rs R3 HzN (IV) ? 5 10 15 20 where P1 and P2 are suitable protecting
groups for oxygen and nitrogen groups respectively. Conpounds of Fornula
(I'l) where R3 is tetrazol-5-yl nay be prepared from conpounds of Formula

(I'l) where R is cyano) by treatnent with, for exanple, trine?gydﬁiiqﬁ
azide in a solvent such as toluene. As a yet further process )

preparation ofqo6eEpeuUnds of Formula (I11), as defined abougreroldssseed by
step (A) may be conbi ned without purification of internediate products.

Compounds of Fornula {I111) are described in W95133724 or may be prepared
by standard net hods described herein. Conpounds of Forrmula (IV) may be
prepared from conpounds of Formula (\/)7 Met hods of conversion of conpounds
of Formula (V) to compounds of Fornula’(1V) are well known and include, but
are not limted to, treatnent of a conmpound of Formula (V) with tin(ll)

ﬁhgor i de | tn As6 Hial BB BefPloY Bieltremttidnt @5 hjdayibuinG@hial GefEssidr. sy unde ; ha
o esence of IR, & @n%a@ﬁ%@?*ﬁc&iﬁ"héz“i;ﬁ%eﬁ%g%ﬁ‘%ﬁ%%&%@ﬂﬁa' RS Ra
O-N (V) 1 af weunddeplingmogednnse Sieferemset MEibdosresiHsaionto t8asithds of For nul a
(V) may be pinelpde pebpbylactedeairoent@s well @ tpoaliediatién Sfaymptang.VI) with a
grmou%%zf th Wgﬁgér\é'vsﬁ?;t?tﬁé q}{velhml 6r9vi§é§elh€%%é‘]§fja eémfrmlair% ngze'\rléb] - g g. s
e, Loy G R e e AT Ol b el RN [ BT TS
may be pr epafeaufpsturesei@ mesicasent frdhpbeaitret ofpgronditian Byacepybiewpt h a conpound
of Fornmul a (andglidration tyudnt ayylienl efaveeininosemthr agonmet hyl sul foxide. R Rz R3 R5
R H2N-X 10 15 \WRidris stHbl'é| tl(zaf) fof ¥dd i'n)therapy. a compound of the invention may
)10 be administered as the raw chemical it is preferable to present the active
ingredient as a pharmaceutical formulation. The invention thus further provides
a pharmaceutical formulation comprising a compound of Formula (I) or a
pharmaceutically acceptable derivative thereof together with one or more
pharmaceutically acceptable carriers thereof and, optionally, other therapeutic
156 and/or prophylactic ingredients. The carrier(s) or excipient(s) must be
"acceptable” in the sense of being compatible with the other ingredients of the
formulation and not deleterious to the recipient thereof.
The compounds for use according to the present invention may be formulated
for oral, buccal, parenteral, rectal or transdermal administration or in a form
20 suitable for administration by inhalation or insufflation (either through the mouth
or the nose).
For oral administration, the pharmaceutical compositions may take the form
of, for example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g.
25 pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropy!
methylcellulose); fillers (e.g. lactose, microcrystaliine cellulose or calcium
hydrogen phosphate); lubricants (e.g. magnesium stearate, talc or silica);
disintegrants (e.g. potato starch or sodium starch glycollate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well
30 known in the art. Liquid preparations for oral administration may take the form
of, for example, solutions, syrups or suspensions, or they may be presented as
a dry product for constitution with water or other suitable vehicle before use.
Such liquid preparations may be prepared by conventional means with
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol

N

35



(I'X) Conpounds of Formula (IX) where X=NH2 may be prepared by reaction of
conpounds of Formula (X) with conpounds of Fornmula (1V), in the presence of
a suitable reducing agent foll owed by renoval of P2 using standard nethods.
A conpound of Fornmula (IX) may al so be prepared froma conpound ‘P‘DE@QUUZ
Formula (XI) in the presence of a suitable reducing agent such as borane in

tetrahydrofu owed by renoval of PZ using standard ofdoRNS. 11
D E C 2002 \/\b@‘ggfg%w 12 RA Rz R3 X HN (XI) R5 PCT/ EPQQfgg/g%gfo%\gdgonpound
of Formula (XI) where X=NH2 in turn nay be prepared by 5 reaction conpound
of Formula {IV) with a conpound of Fornmula (XIl), in the presence of a

sui tabl e agent such as 1-(3-dinethyl arg nopropyl ) - 3et hyl car bodi i m de

hydrochloride. Rz OHH H (XI1) 10 A conpound of Fornmula (1 X) where Xis O

may be prepared by the reaction of a co Eoﬁrnd of Formyl a éXlll) with a
sui t abl e baS¥urFefiuigse dRsvaReEs AYAPERNPRECHRIP MRk 8 WP TYIPL289RHt with a
conmpound of (ekgrenithim dr¥cabia); noreaguaus ivghicles ecmzaﬂnomcbbll @iedstens, ethpioval of P2.

sgf g; r 'RQQR%Q“E'%' Bwré‘ctk%tbhxe ét@)lé%lls"} érwéwvé{ﬁegr@gnnetﬂped‘rzé% Vrl) yﬁgsl ggen-

prepared by Waféef‘%ﬁ‘?° ?é g %°6%+8%°'Hb e E%ﬁfj%{’s ("N als%%?tﬁ'” ?'s not CozH,
Wit h a Suit sdiseflavesgamolosing Bnd swegtemngagetyep amoggat%ﬁ@a&a@omw EP99I 03958

as boron t nfyr erdl deminfstrafopman Be slitdoy fatthalateX) givaxontrdiied felbssewiepar ed by
t r eat ment O{he:}ﬁ'c[w% Rpgny! boronic acid with a corrpound of Formula (VII)
0

In the presence a sultable qhat aln?/st accor di ng t he n%t hod descri bed
above. Ra R5 & buegg) administration the co positions may tak the form of tablets or

lozenges formulated in conventional manner.

) 10 The compounds according to the present invention may be formulated for
parenteral administration by injection e.g. by bolus injection or continuous
infusion. Formulations for injection may be presented in unit dosage form e.g. in
ampoules or in multi-dose containers, with an added preservative. The
compositions may take such forms as suspensions, solutions or'emulsions in

15 oily or aqueous vehicles, and may contain formulatory agents such as
suspending, stabilizing and/or dispersing agents. Alternatively, the active
ingredient may be in powder form for constitution with a suitable vehicle, e.g.
sterile pyrogen-free water, before use.

The compounds according to the present invention may also be formulated in

20 rectal compositions such as suppositories or retention enemas, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides.

in addition to the formulations described previously, the compounds may also
be formulated as a depot preparation. Such long acting formulations may be

) administered by implantation (for exampie subcutaneously, transcutaneously or

25 intramuscularly) or by intramuscular injection. Thus, for example, the
compounds according to the present invention may be formulated with suitable
polymeric or hydrophobic materials (for example as an emulsion in an
acceptable oil) or 1on exchange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

30 Suitable therapeutic ingredients which may be formulated with compounds of
the invention, together with one or more pharmaceutical carriers or excipients,
include ingredients which may be used in the same ciinical conditions as those
listed herein for atypical beta-adrenoceptor agonists Such ingredients may
include, for example, PPAR-gamma agonists.



5 (XV) Compounds of Fornula (XV) may be prepared by reaction of a conpound
of Formula (XVI) with a conpound of Forrmula (VII) according to the nethod
of Thonpson, (J.Og. Chem 1984, 49) 5237) where Z is halogen or trifiate.
10 Ra R3 cH~0 ~ B(OH)2 RS Z Y ~xvi> (VII) Suitable reducing agéntB (ofjjuse
in the reactions include hydrogen in the presence of a catalyst, such as a
nobl e nmetal cwbadssstr, for exanple palladium 15 plati numrmr/gebemsssaum oxi de,
Raney- ni ckel or hydride reducing agents such as borohydri des, for exanple
sodi um bor ohydri de, sodiumtriacetoxyborohydride or sodium

cyanobor ohydri de. Suitable reaction conditions will be readily apparent to
those skilled in the art and are furth® illustrated by the acconpanying
exanpl es. 20 The protecting groups used in the preparation of conmpounds of

Formula (1) ma i I r. : .

"Pr ot ect |( v)e G )c/gchgoy%%g)dog%?@H%ﬁgﬁ#}g%j"ﬂ@%ﬁgf ﬁEe‘WL%@ ﬁég{%énum Press
1973) or " Prastmgipirtonde Stgi'ﬂg‘ai“rpfd'p@’é?ﬁ"li tglyfi0k@ bpdy weight) #,% 6812 10V G eene and
P MG Wts (pteferabiyf foelyngtod 08mgf I1E9dctiye ingredidnt peEUrG 36 2exiBEB@H@ES7 7

PCT/ EP991039R8 whintervedtidsenNahe @i BOsday 86 bmthidéelPer Empisicl tode for

exanpl e_ar al kyl droups.. such as benzyl i nyLmethyl.. or triphenyl met hyl
gr oups; 5and t @ﬁ%érdgﬁpgh%ﬁ%ﬁ? ‘%‘E dRf%né‘yn%ﬂyﬁhgig‘kggPﬁ%dnn@f"_s}c;r?t'qn-' blij‘fv'é)lgﬂ?car bonyl .
Convent i onal apprspifded Blabtt @Y ibeqegewa@pstorfagke ragingd@ripignsde dhepdesageky silyl 5
groups) suchdepending BRtHwage dndiweight dof evel pdnehtydsdivetedsye sebetlty ofah&y! et her s
such as 1 et IRRfERRY befidied Ofnd rRbEDULYS andloufSSrtismiitifliopRupce! at e.
Renoval of anﬁl rotecti ng ,%o%s resent n@/ e._achi eved by conventi onal
procedures. %’V%F&Yaﬂe P hedisye d%f@?ﬁ%‘?e”gaﬁ "WPIE88r ¢ conpounds whi ch
dem)n§t1 Pat e a Theomploandserf dhaigiventionmeagydrenrrepared by 2oyl obthe argqessed

bet a- adr enoa@pivais the M Br Metoratidratichas s cimssInEed Faseaigplabi ity to

stinmulate |i o] L poc -m trations, in
2 response 1haprtgtoSrthodes PACKbERnuhs BHPo A BT, BRAGRN T Ve
bl ocki ng dr J&¥" SR ACrBROASHFamHB(!): Anot her usef,ul neans of identifying an
atypi cal bet a- adrenocept or agoni st 15 i nvol ves Rihe geeasur enment of agoni st
activity at atypical beta-adrenoce fors in WHie/FaixTsol ated | ower
oesophagus. Typically in Rkis ssa&ﬁg)ﬁo poung, of// general Fornula (1) for
use according to the presentyl nveRt ireh ha euipotent mol ar ratio (EPMR)
rel evant to isoprenaline of 4@ss than 30. gl rat oesophagus assay i s based
upon that described by Ford et. al., i3r. 37 20 Pharnmacol., _105(suppl.),
235P, 1992. The rel ative potency of qdrh test conpound (EPVR) is conpared
to isoagenal ine as follows: EC5 agonist EPVMR =) ECS isoprenaline 25
wherein"EC5 is thq nol %r concentration of agoni st which produces 50% of the
nmaxi num pos$Yre Pt &g Fifsase suitableprotestipmhorerps for pryaenaMd4ylgeen S694Ps net hod
for determ nesppctigonibytdeacteéctibn wf B ahd PRundérysiitable cbeditoradiuehasept or s
i nvol ves t herdagRemtiwifhinRRE R BRGSIUs HYaFdcABrid &N £ Blitable3dbiiendBgdect ed with
t he human beatsad-.B-ag.gr enoceptor according to Method 1. The cell Iines may
al so jbe tranSfected with human beta-1- and_bet a- 2- adrenoceptor in a
si mi I'afO0manner A6 afkdhgrpeccessilnermeaunds obF oMU ebe alepatedfiany of t he
conpounds ofothdrecompoends affFoahulbltie Foriestaneac egbmpsund ofFormaiaKl)avhéed?2 WO
99/ 65877 R3is CO,H may be prepared from a corresponding ester by hydrolysis, e.g.

base hydrolysis with a reagent such as lithium hydroxide in a solvent such as

tetrahydrofuran.

25 Compounds of Formula (Il) where X = NH may be prepared by reaction of a

compound of Formula (if) with a compound of Formula (IV):




15 Method 1 - Cell culture PCT/EP99/03958 General cell culture guidelines
are observed (Fershney, R A (1987) Culture of animal cells: A manual of
basic technique. Wley-Liss, Inc., NY.). Astandard 5 cell culture
incubator is used (37C 5% CQz in air, 95%relative humdity). qH q{:tqm
cells are grown in DVEM F12 (w th pyroxidine~Hd , 15 nM HEPES, Lgl utanrne),
suppl anted W {3 odf¥ke;heat -i nacti vated FBS, 500 pg/ m G418, pca/erbdaassgl ut am ne,
100 units penicillin G and 100 pg streptomycin sulfate. One confluent flask
of cells is trypsinised and resuspended in the above nediumat a 10
concentration of 30-40,000 cellsl100 ~I and plated into 96-well flat bottom
plates. The cells are then used for asday within 18-24 hours. The nediumis
aspirated fromeach well) and replaced with 180 ~I DVEM F12 with 500 niV

| BMX. Antagonists, if required, are added at this stagge. The plate is then
pl aced back in the incubatogzfor 30 min. Drugs are_gheh adted to the 15
wells (20 pl, 100x_frequiredifinal concentration) fRr i n. Responses were
det erm ned by meas (i Lewel s of a 20N sanpl &xof Yext racel | ul ar
media using a scintil|ation proXximty based rad noassay ( NEN

Fl ashpl ates). CHO 6CRBP] uci ferase cell lines wh tably express hp3
receptors are seeded at 30,000 cells/well for 24 hr in DMEMF 12 cont ai ni ng
10% FBS. Media 20 is regpved fromthe cells and repl@ged with DVEM F12
buffer (180 pl) containing 300 MM IBMX and 1 mM ascorbic acid for 30 mn
prior to addition of conpound. Vehicle or agonist (20 pl) is added and

i ncubat ed atwhefEPT @ihd B a1é Buitabie prétectifegrenps fof oxygeniand nb@geogrquesi od,

sanpl es of e%ﬁ&&g\%lylzul ar nedia are renoved for direct assay in CAWP
Fl ashpl at es . 25 As used herein co nd Js_consi der be an
agoni ): t %f or hay F”pPH'édsc‘?f#'ﬁBU‘Hﬁlﬁb ikt gf’i ésst%ﬁ'ﬁgol-g% ﬁlﬁﬁi%&sﬁrg nar%?fr&%

extracel | ul aompanvrdswitAerose(BorEre &’ isctyage. Rydraament Witesior AAmple.
Preferably) tﬁmetrzgrm@ﬂnasm Ofolidit Suctaenlienn. have an EC5 of at nost 100 nM

at h33. More pralerapl¥inef fcds8TEP WlSreBhratibh éféoa;ob%{]hasoar Fiavgiadl, ECso of at
nost 1 nMat h % Paf%e FeLat v o?’en of  a hp~ 3 oni st be conpar ed
to its poterRSO8ippd 8boyeyfokew bfﬂgp 8%1%?%??’@?!"% Wg‘%{“} Bﬁﬁchﬁ%{rh?fecAl\/P with
CHO- 6CRE- | udnteenedigtepeddustsexpr essi ng h(3z and hp,. Preferably, the
conpounds of t hicaripdufdy dfFarmdie (1] areamstritEaln WOs33Ta4 @r paydet at h(3~ than
at hp2 or th,e%g\éQggég{aﬁ%%‘%qﬁt&gcm@ of this invention are at

| east 300 ti'nES nore p eg__t at l% thg}n at hé@? or _h~,. Thochorrﬁounds of 35
Exanpl es 9, 10, CPmpoynds gfFormuyla (g maype psgparsd ffom gompRunds of FoIMIE, o "o Ecs
of 1 1 D BEVEC Reordy\of egivesdpnof cemparmdsmd §oumds 8/)de capReunts® nM at hp, and
are at qlseastrokRfdid (IVEFe Wil Rndvid &t inaludd (b3t tileanvt drhitdtpd, weatinent oflaxanpl es 10,

13. 16, 20, 0k . : an
300-fold sel(Z(.’r(;:l"?‘?o\%/fédggi l‘-’ﬁr rﬁb @“ﬂg&@ c@g%(e Jﬁpﬁgtﬁ@ﬁ Se?ﬁmgﬁi?rgg@}ﬁghfurt her

i 11 ustrated 3FPARAT FBINDLYRASH2 PHE" P%Bf"éﬁsgge §H'aia§§'é%bef% ven lr'é}\taes‘rrper at ur es
are in degr detranysnefignanithe prfiegce hb? avitable caialys suethas rallpgivedORn  wher e
specified usidigor Dynamax- 60A Cl8 83-201-C) 25cm x 4.6mm colum, eluting

W th 5-2;60%0-130\1 in H2O with 0.1 % TFA buffer, with a 10 programti ne of
30.0 mm and flow rate of |.SnmJm). Retentjon tines are expressed as t, in
mnutes. Optical rotation values are expressegd®as [a]p val ues. Mass spectra
(n8) were obtained using el ectrospray Rpgsi‘tfive or negative ion) analysis.
1 Hnm was carried out in deut@Nated~chokordform unless otherw se
indicated. 15 Internediate 1 Mt hyl -chl or obenzoate To anhydrous
met hanol (45 nL) was added acetyl cHK de (1.9 nmL) over 2 mn. The

m xture, which becane slightly exotherm c and evol ved gas, was 20 stirred
for 15 mn. 4-Brono-2-chlorobenzoic acidpgp3.0 g) was added in one portion
and the m xture was heated at gentle retlux for 16 h. The m xture was
allowed to cool to roomtenperature and the solvent was renoved with a
rotary evaporator. The residue was partitioned between saturated agueous
sodium | bicarbonate and diethyl ether. The organic | ayer was separated,
dried over 25 sodiumsulfate, filtered and concentrated to afford the title
conmpound as a white solid (2.89 Q).




n.mr. 8 values include 3.90 (s, 3H), 7.44 (dd, 1 H, 7.62 (d, 1 H, 7.70
(d, 1 H. mp. 28-30 C 30 Simlarly prepared were. Internediate 2 Methyl

3- brono- 4- net hyl benzoate as a pale yellowoil (2.61 g); n.mr. b val ues
|nclude240(s 3H), 3.90 (s, 3H, 7.25 (d, 1 H, 7.80 (d, 1 H, 8.15 3
(s, 1 H), 110 E C 2002 WD 99/ 65877 PCT, ~EP991 03958 17 from! T DEC 2002
3- brono- 4- met‘b L)Q&Q,z,m c acid (2.63 g) and acetyl chl onde(ptTdpoolososs
IntprnPriiatP "i D nethyl 4-bronophthalate as a pate yellowoil (3.1 g); 5
n.mr. (DI\/SOds) 8 values include 3.79 (s, 3H), 3.80 (s, 3H), 7.68 (d, 1
H, 7.86 (dd, 1H), 7.89 (d, 1H), from 4-bronophthalic acid (3.0 g) and
acetyl chloride (1.8 nL) in anhydrous fethanol (50 nL). 10 Internediate 4
D net hyl 4-bronoi sophthal ate as a white solid (3.09 g), nmr. 8 val ues
include 3.92 (s, 3H), 3.94 (s, ng 7.73 94 (dd, 1 8.42 (d,
1 H), from 4- br GeFIRMYPER elfiarmuady megbepff}’aéeﬁ’obya'@é?‘iﬂ” %fﬁlcampaém( Qf 8 mL) in
anhydr ous 75 armiutzagw) witbd corbpount rof fomida &P ac&or@n@tothe-réetpyd ofdi necar boxyl i ¢
acid net hyl soﬁs(m@abﬁemeidsavwmbsﬂ Wt?er@?@%alo@erﬂbrﬂnﬂa(t@wso ds) 8
val ues i ncl ude 9 (s 4 (s, 1 H), 7 (s, 1 H, 9.04 20 (s, 1
H, from 3- brorm 5 pyrldl necarboxyllc acid (3 004g) Intarrrprtlata R)
2- Hydr oxy- 3- pyri dnmecar boxyl ic aC| d nethyl ester gwhite solid (1.58 g),
25 n.mr. (DVBO-ds) b vaPue JBEOM, 71 (sRRET 6.25 (t, 1 H), 7.64 (dd,
1H, 804 (dd, 1 H), 12.08 ( 1 H), from 2-hydroxy- 3-pyridi necarboxylic
acid (2.50 g). Internmedi ate ¥ Y
2-(Trifl uoromnet hanesul f onyl )oxy 3 pyri di necar boxyl ~c acid nethyl ester

Vi) (Vi)

According to another process (D), compounds of Formula (I) may be
prepared by reaction of a compound of Formula (Vill) with a compound of
Formula (IX) in a suitable solvent such as methyl sulfoxide.

) 5

10 (VIH) (1X)

Compounds of Formula (IX) where X=NH2 may be prepared by reaction of
compounds of Formula (X) with compounds of Formula (1V), in the presence of a
) suitable reducing agent followed by removal of P? using standard methods.

15
R2

P )\(0
8
H
(X)

A compound of Formula (IX) may also be prepared from a compound of
20 Formula (XI) in the presence of a suitable reducing agent such as borane in
tetrahydrofuran followed by removal of P? using standard conditions.



To a stirred, cooled (-78C) solution of 2-hydroxy-3-pyridinecarboxyllc acid
nmet hyl ester (1.12 g) in dichloronethane was added dii sopropylam ne (1.04
g) dropwi se The m xture was stirred for 20 min and then

trifluoromethanesul fonic anhydride (2.18 g) was added dropw se. ,'AIQEG @?
mn, the mxture was 35 quenched with water, warned to roomtenpe |’Z and
extracted w ttfyogdssls D E C 2002 WD 99165877 PCT/ EP99/ 03958 11H¥99/03958

di chl oronet hane. “The organic | ayer was dried over magnesi um sul fate. The
sol vent was renoved under reduced pressure and the residue was

chromat ogr aphed on silica gel eluting with 1:4 ethyl acetate in hexane to
provide the title conpound (1.66 g) adi2a white solid. 5 Electrospray M
(positive ion) : (MH) 307. n.mr. (DVMSO ds) 8 values ntiude 3.90 (s, 3H),
7.78 (dd, 1 H), 8.58 (dd, 1 H, 8.69 (dd, 1_H). Internediate 8 10

2- Bromo- 4- pyri di necarboxyiic acid ethyl ested~J®’a suspension of

2- brono- 4-pyri di ne carboxylic atid (prepBre ceording to the nethod of
Ashi non, Chem Pharm Bull. 38 ) _R446 ; 990)) in 2:1 toluene:

absol ute ethanol (45 niL) wad™ddgfi sul c acid (0.75 mL). The mixture was
heated at reflux for 16 h. Th® mxturé was poured into saturated 15 aqueous
sodi um bi carbonate and extracted with chloroform (3 tinmes). The conbi ned
chl orof orm extracts were dried over ns(?%esi umsul fate, filtered and
concentrated afforded the crude product ‘as a yellow oil. Purification by
silica gel chromatography eluting with 9:1 hexane:ethyl acetate to afford
the title conmpound (900 ng) as a clear, colorless oil. 20 n.mr. 8 val ues

i nclude 1.39 (t A : H), 8.50 (d,
1 H ) I nter mdi%feﬁéoyxéf%%@%@éka rvglz?]ae)_@-chgrﬁ'%giti{??magté«?ére%ﬁn:fglnsfo dei oni zed
wat er’ (75 nf§acler cempigdRt opmye éyh’é'tt%ﬁiCBTPPH‘i‘ gf '%5’.“6'%3( Ditthgot assi um

per manganat ergsénaslofep suitablesrgenissuchyas rig 3fdimethylaminoptdpgh)-3por t i on of pot assi um
per manganat gtHyftartbdbridehydRicaaded water (75 nL) was added. The mi xture was
heated at reflux for an additional 5 h and filtered through celite. The
filtrate was acidified with 6N hydroct&lgzoric acid and the product
precipitated 30 as a white solid. The'solid was collected by suction
filtration and the filtrate was @&tr ed @Ht h ethyl acetate, dried over
sodiumsulfate, filtered and concenﬁrate to yield nore title product

(total 2.65 g). mp. 189-191C 35 Internatdiate 10 ~ ~o0 E ¢ Zooz WO

99/ 65877 19 PCTI EP99103958 2-Bronp-6-pyri di ne-carboxylic acid ethyl ester
Sul furic acid (1.46 nmL) was added to gXm xture of

2-bro 66' pyri di necar boxylic acid, ethanol (15 nmL) and toluene (30 nL). The
reaction heated to refiux for 16 h. The m xture was partitioned between

chl or of or m and Aceapeyns & dogmelg (Edwhesof 5t girydre meraedPhinedepdioat e. The
aqueous | ayef a varspewid efdoerdutai(Xhl) whih esoftabierbgsexgucared potessiooibi ned or gani c

Ty oramclehife B ) ot E GRS RNEMEBIE L0 V8 @
9:1 hgxane: g?‘n@b’%é@p’ X .by‘fﬁ'@m@?f’f% p}?eg rlﬁiﬁg??l\ggr %%Q{lWeEéﬁajier?%&gPyyMi te

solid t4.319epup, preferably halogen.

R? RS R’
LG /
HN/K/ HO v

l
P2

(X1 (XIV)

A compound of Formula (XIV) may be prepared by treatment of a
compound of Formuia (XV), where R® is not CO,H, with a suitable reagent such



) 10 n.mr.(CD30D) 8 values include 1.39 (t, 3 H, 4.41 (q, 2H), 7.79 (d,
2H, 7.85 (t, 1 H, 808 (d, 1 H. Internediate 11

3'-Nitro-[1, 1 -bi phenyl }-4-carboxylic acid nethyl ester 15 To a stirred

m xture of nethyl 4-bronobenzoate (1.00 g) and 3nitrophenyl bor ohil dF§QIKd
(800 ng) in dioxane (20 nmL) was added

tetraki s(tri phenykposphi ne) pal | adi un{0) (165 ng) and sol pct/Erodiizpem
carbonate (710 ng). The mi xture was heated at 85C overnight, cooled to room
tenperature and partitioned between dichl oronmethane (100 ni) and 2M 20
aqueous sodi um carbonate (50 nlL) containing concentrated anmoni um hydr oxi de
(5 mL). The aqueous |layer was further @Xtracted twice with dichloronethane.
The conbi ned organic | ayers were washed with bane, dried over magnesi um

sul fate and concentrated under reduc The residue absor bed
onto silica ZhBCCRAMGHATEGr épﬂ‘?glﬂmﬂﬂéj \ep‘?rg‘éf %maﬁt’qw WPWDGI%\Q’VZS et hyl
acet ate i n hteatment of Jamethpxiwhengbaeronic @cdwihuerinioLog 0h59mad;a liMrn te solid
n.mr. (DVBGhdpreden¥ablifsuiabel datifyss a8sbrdifg tothk mefhotPddstribel dbove 7 95 (dd,
2H), 8.07 (dd, 2H), 8.24 (m 21 , 8.504 (t, 1 H. Simlarly prepared
were: 30 Internediate 12 3'-Nitro-[1,1"- bihenyl ]-2-carboxylic acid nethyl
ester as a white solid ( 1.81 g); n.mr. (DMS@3db) b values include 3.61
(s, 3H, 7.51 (d, 1 H, 7.58 (t, 1 H), R~ (m 3H), 7.88 (d, 1 H, 8.24
(d, 1 H; 11DEC 2002 W @H, K ERD9/ 03958 20 from et hyl

2- br omrobenzoate (1.53 g), tetrakis(t 'phosphi ne) pal | adi um(0) (270 ng)
and 3-nitrophenyl boronic acid (1 44 I nternediate 13 5

3'-Nitro-[1,1-bi phenyl ]-3-carboxylic™acid nethyl ester as a brown solid
(2.28yg); n.mr. 8 values include 3.96 (vagl—l), 7.57 (t, 1 H, 7.64 (t, 1
H, 7.8 (d, 1 H, 7.94 (d, 1 H, 8.09 ( 8.23 (dd, 1 H), 8.30 (s, 1
H, 848 (t, 1 H, mp., 88-90 C, fromnethyl 3-bronobenzoate (2.0 g),
tetraki s(tri phemsrras@hbrorpakl (Y] may B ptephtsmy Beticd-diiatdoRipeany| bor oni c

acid (1.9 g)of F)o:]'rglullam(@{) W?tg aaéoﬁ'lp%ﬁng’oﬁ IgorMu agé% c)ln o K& He CP%BCBQOXW ' C

acid nmethyl ester I at e as a tan SO
Assay Found: 16'!9'@6508'1 . QgaClapm. N 0491§3($15‘B'@'§ '%R%ge’}%’dﬂﬁar‘%s C 60. 47 H
3.90; M010.85% from 3-brono-5-pyridi necar boxyl i c acid nethyl ester (1 00

g) and 3ni trophenyl boronic acid (785 ng)
tetrakis(triphenyl phosphkns adi gyeyH) (164 @f‘ I nternedi ate 15

2-(3-Ni trophenyl) - 3pynd|nec I|c ald met as a tan solid (301
ng); n.mr. (DVBO-ds) b val ue cIude369(sZ Y 7.75 (dd, 1 H, 7.94
(dd, 1 H, 8.29 (m 3H), 8.86 {d | from
2-(trifluoronethanesul fonyl )ox§ﬁ 3- pyr| d| necar boxylic acid nethyl ester 25
(506ngy) 3-nitrophenyl boronic a (325 ng) and (VI
tetraki s(tri phenyl phosphi ne) pal | adium(0) (70 ng). Internediate 16
3'-Nitro-[1,1"-bi phenyl ]-3, 4-di carboxylic acid dinmethyl ester as a brown
solid (1.6 30 Spitable reducing agents of use in the reactions include hydrogen in the

)

presence of a catalyst, such as a noble metal catalyst, for example palladium,

16 platinum or platinum oxide, Raney-nickel or hydride reducing agents such as
borohydrides, for example sodium borohydride, sodium triacetoxyborohydride or
sodium cyanoborohydride. Suitable reaction conditions will be readily apparent
to those skilled in the art and are further illustrated by the accompanying
examples.

20 The protecting groups used in the preparation of compounds of Formula (1)
may be used in conventional manner. See, for example, "Protective Groups in
Organic Chemustry”, Ed. J. F W. McOmie (Plenum Press 1973) or "Protective
Groups in Organic Synthesis”, by Theodora W Greene and P M G Wuts (John
Wiley and Sons 1991).



n.mr. 8 values include 3.93 (s, 3H), 3.94 (s, 3H), 7.85 (t, 1 H) 7.78
(dd, 1 H, 7.86 (d, 1 H, 7.92-7.95 (m 2H), 8.26 (dd, 1 H), 8.46 (t, 1 H);
from di met hyl 4-bronophthalate (1.80 g),

tetraki s(tri phenyl phosph~no) pal | adi um(0) (246ngy) and 3-nitrophfq3ml%%ﬁnic
acid 35 (1.3 9g). 11 DE C 2002 WO 99/65877 PCT/ EP99/ 03958 2

| nt er medi at e ylygoRsgyN tro-[1, 1' - bi phenyl ] - 3-chl or o- 4- car bggykbspied d net hyl
ester as a brown solid (2.03 g); 5 n.mr. b values include 3.96 (s, 3H),
7.56 (dd) 1 H, 7.65 (t, 1 H, 7.71 (d, 1 H, 7.91 (d, 1 H, 7.97 (d, 1 H),
8.27 (d, 1 H), 847 (m 1 H; frommethyl 4-brono-2-chlorobenzoate (2.0 Qg),
tetrakis(triphenyi phosphi no) pal | adi um{®) (299 ng) and 3-nitrophenyl boronic
acid (1.6 g). )10 Internediate 18

3'-Nitro-[1, 1 -bi phenyl ] -2-nmet hyl - 5- car box l'i(f ctjd met hyl ester as a tan
solid (605ny); GRE¥eRtoNg n@:,pr%%?t'%,gfqupsm me .elg”i’@”lﬁ%ﬁagﬂ,' 04 requires
C, 66.41, HyrodpS3uci\as berizy!, diphenyimethiihdr tiphenpimethy! astbsldndraeplat e (2.3 g) in
g Olnutepg f] gﬁgrlgkﬂs sacﬁtersalsbg.éi dxé%beﬂaﬂypbﬂsanvearaawl.adi un( 0% fsiﬂ m;%_ a{ld '
- ni orpni ¢ _aci . in . er nedi at e
3 -Ni t rg- [ 1,‘1'“"—68ﬁ?ﬂf’gﬁ§¥%ep£ 921[6 ingga%%‘&? m:%:'ngg?%foélzﬁé&é{?ﬂa% s?c’flﬂr as a tan
sol i d 6880 grgyps. BHelteF E@mﬂmls"wgo'(tsaéqutyvﬂdmeihaslﬁwli aiviatlers s8¢0 ag r om di net hyl
4- br onoi sopetrmdadmyrériyl, 20 tegd-but@: on dsteyp bestyasmretatec acid (795 ng) ) 25 and
tetrakis(t rRQMSJ Iopg@stﬁ'!ahe'agadjﬁr'obﬁéjbﬂégérmna(ylb@adﬁ%ed bpesivertomdie 20

2, 3-di hydr I

5-(3-Ni trophen 0- 7- benzof urancarboxylic acid nethyl ester as a
pal e yel | oW'86 650my); 30 mp. 53-57 C, from
5- br onp- 2, 3- ditigical bete-adranesegioaABeMd RIS ¢UMREsNds wBichyemessteate@1. 0 o),
;Et r gﬁgsg t :\ @ri&i@aaw@@sapéedaas@aﬂléd@aiéwm(mpiéaleaﬁgadrermlbﬁm. umhggar bonate (7.0
T ef oy SSBAPRELVLRIS A BT b DalEBAREby 2 oy
at sub-micromolar concentrations, in a response that is resistant to blockade by
standard beta-adrenoceptor biocking drugs such as propranolol.
Another useful means of identifying an atypical beta-adrenoceptor agonist
15 involves the measurement of agonist activity at atypical beta-adrenoceptors in
the rat isolated lower oesophagus. Typically in this assay, a compound of
general Formula (1) for use according to the present invention has an equipotent
molar ratio (EPMR) relevant to isoprenaline of less than 30. The rat
oesophagus assay is based upon that described by Ford et. al., Br. J.
20 Pharmacol., 105(suppl.), 235P, 1892. The relative potency of each test
compound (EPMR) is compared to i1soprenaiine as follows:
EC,, agonist

EPMR =

) EC,, isoprenaline
25
wherein EC,, is the molar concentration of agonist which produces 50% of the
maximum possible response for that agonist.
A particularly useful method for determining agonist activity at human atypical
beta-adrenoceptors involves the use of Chinese hamster ovanan (CHO) cells
30 transfected with the human beta-3-adrenoceptor according to Method 1. The
cell lines may also be transfected with human beta-1- and beta-2- adrenoceptor
in a similar manner to provide a method of determining the selectivity of the
compounds of the invention at the three receptors.



PCTI EP99/ 03958 3-(3-Ni trophenyl)-5-pyridi necarboxyhc acid ethyl ester as a
pale yellow solid (400ng); n.mr. b values include 1.5 (t, 3H), 4.5 (q,
2H), 7.75 (t, 1 H, 80 (d, 1 H, 83 (d, 1H), 8685(m2|—?] . 0
H, 9.3 (s, 1 H: 5 from 3-bronp-5-pyridine carboxylic acid dth}iC &8 er
(985mg) in toluene (15 nm.), tetrakis(triphenyl phosphino)palladiun(0) (161
ng) and 3-nitywerhegy boronic acid (860ng). | nternedi ate 2etrlEP99n3oss

2- (3-Nitrophenyl)-4-pyridi necarboxylic acid ethyl ester as a white solid
(355 ny); Electrospray M5 (positive ion): (MrH) 272.8; from

2- brono- 4- pyri di necarboxylic acid ethyl ester (900 ny),

tetraki s(tri phenyl phosphi ne) pal | adi um {436 ng), and 3-nitrophenyl boronic
acid (783 ng). 15 Internediate 23 Met hyl 3-(3-nmethoxyphenyl)-benzoate as a
clear colorless liquid (3.34 g); "HNW b values include 3.86 (s, 3H), 3.93
(s, 3H, 6.91 (dd, 1 H, 7.123 (s, 1 H, 7.76 (d, 1 H, 8.00 (d, 1 H), 8.26
(s, 1 H 20 Metwd rtetCelllcuBurder onobenzoate (5.82 g),

tetrakis(tri phﬁ&sermgﬁ emm@gmaem@Ia%&s%n%dq%e@nﬁey?ﬁmt hm@mm@ bor oni ¢

d (5.0 ¢ t t I
oc 1,070, Pl e R | 55

yel | ow sol i d° fepingg gpls: f‘i“ﬁ?‘t? ° b"‘}si'%
in tol uéne (@dimultyre3naubatosjshused|(BO] ﬁ%c,C(ézdmé"’(%"@@'aflvérmmldlfy) H

tetraki s(tri popTytdns@sdione)in BMEMIFUR (VI HysdddingHCi, nsmemhgRES, (S5 nL) . 30

gggegﬁﬁg' ﬁlttegaém,?a %nta% lmo%nét- AeaEdr @Xxgof;/aﬁt,%@mmw est er

ne c as a yell ow
solid (289 nb’?ﬁ"f é"eoﬂ 1S Aepiciiip & ig Srasiermya '%Zq h@ﬁ‘e met hyl
esters; 1 GorBuént a0 Teis36/p6IHBET amwsammee%meze@om mediu® ata ues
i ncl ugeml 4 TedricentdatiBhlof 3846400 Seils? 09 Hhnd Alabdd lﬁﬂxgslwélﬁﬂdﬂboﬁgm67 (t, 1 H,

7.97 99 (nEJI_aLt%E?)'?hefce%Q %%Qnggé%f%rggsa&%wt%%@ , 8.43-8.48 (m 1 H),

8.868. 87 ( ne car’boxy c acid eth ﬁ ester (1.2

g) in tol uene (hEINeAIYM issasniatesifram F%/‘?hﬁ'f‘%hw%wpﬁ‘é’j‘ 1894 BMEMAE®DS (181
ng), 2M aquewitis5ehaMiBMxar Autagdrests,3f réquited, arezatkie8-antHis sipgee niHebmateni ¢ aci d

gl- g gz in F’?tt K Ktk celdb el I thk rﬁdﬁﬁ%ﬂfaﬁb@n@rﬁ Drugs are then added toltB To a .78 C
sol u%ll on gf welfsﬁz$”gq§6}ynef’ﬁeccm ?Q&Sr}’cleyﬁ%t OAt elg% Rggé NSFR Wereh dr ous
net hyl ene ch‘I’Qi'P"l"UféEd( %mﬁﬁejurkwmf\g&ﬁ’dewwf@p%@ 4lesa Pm&traﬁelbﬁar B”t?ﬂ@n
tribrom de i usinges bgthtiiatorcproimitgdaédd AdidkimbGindasday. (NENFlashptatese. was stirred
%t xi erecvv;gr @?}@%R@iub%& N 1ies ngcﬁ skabfy. e@ﬂéir.s?ﬁglu gécggtofélirez har -tla_gﬁat o
(50 Ly, " ancheEaeel 7o 0 Grlelenatfh e EDMERME 12 BHERNG DO bl g 2 e
pl aced 2o, a is removed from the cells and replaced with DMEM/F 12 buffer (180 pl)
containing 300 mM IBMX and 1 mM ascorbic acid for 30 min prior to addition of
compound. Vehicle or agonist (20 pl) is added and incubated at 37°C for 60
minutes. At the end of the incubation period, samples of extracellular media
) are removed for direct assay in cAMP Flashplates (NEN).
25 As used herein, a compound is considered to be an agonist for hj, if the
compound stimulates the accumulation of extracellular cAMP with CHO-6CRE-
luciferase cells expressing hp,. Preferably, the compounds of this invention
have an EC,, of at most 100 nM at hp,. More preferably, the compounds of this
invention have an EC,, of at most 1 nM at hp,. The relative potency of a hf,
30 agonist may be compared to its potency for stimulating the accumulation of
extraceliular cAMP with CHO-6CRE-|uciferase cells expressing h, and hp,.
Preferably, the compounds of this invention are at least 100 times more potent
at hp, than at h3, or hp,. More preferably, the compounds of this invention are
. atleast 300 times more potent at hf}, than at hf, or hf3,. The compounds of
35 Examples 9, 10, 11, 12, 13, 14, 16, 17, 20, 21, 22, 23, and 24 have an EC,, of

1




separatory funnel, and the organic |ayer was separated, dried over sodium
sulfate) filtered and concentrated to give the crude product. Purification
by silica gel chromatography (eluting with 5:1 hexanes/ethyl acetate
afforded the title conpound (769 ng) as a pale yellow oil. 20 INVBEBINAI ues
include 3.94 (s, 3H), 6.84 (d, 1 H, 7.09 (s, 1 H, 7.18 (d, 1 H), 7.31 (t,
1 H, 7.49 (twobokd7 7-75 (d, 1 H), 8.01 (d, 1 H, 8.25 (s1/Erydri39ss

I nt ermedi ate 27 § 3'-Nitro-bi phenyl-3-(1 Hb5-tetrazole) 25 To a stirred

m xture 'of 3'-vitro-(1,1" -biphenyl]-3-carbonitrile (800 ng)' and
trinethylsilyl azide (823 ng) in toluene (10nm) was added di net hyl tin oxide
(59.3 ng). The reaction was heated to 3§0C overnight. The m xture was
concentrated) diluted with nethanol (5 mL) and concentrated again. The

m xture was partitioned between a saturated sol ution of sodi um bi carbonate
and 30 et hyl 3pestdO8 "M b padiATeRt leppb  OQlimesRPraRTeY 2458 thatet Ma sodi um
bi car bonat e sohyt Esampled 10h€3. d6n20. med 2ddare as HCyw g meet enblcandidreed with 1
N hydr ochl or jfeafs kthredtd-itderetR0atMpt Bn@hflyl acetate. The combi ned organic
extracts were then dried over magnesium sulfate, filtered and concentrated
to yield a white solid (377ng). 35 mp. 271-273 C 11DEC 2002 W

991 65873 PCT/ EP99/ 03958 24 | nt er medi btamptes

3'-Amo-[ 1, 1' - thgoineentioh iSfuapétiiusyrhied byahel falfeling lintersiesiiatdoarmd stirred

[ uti f 3 .-y ' - D i ; 5 (4. 47
3;) iunl gzhsdrgﬁasn\{é@e‘s{,?gﬁégﬂ;e BN, 18l Sl RR L A¥lizB8h €T S (

SfUr an 1@?@%%@3&@@%& | I trogen was
added 10% palPa&#IRY BHy\ﬁ'&r ?ﬁ%?réflf%dﬁéﬂgc% Y"M 81$H Ebéz:clzg‘ifﬂ was

evacuat ed and.6pinacadmoneletingavithyBAoBeiH N 4120 avith Odlvd TEAibufferi wither ni ght . The
r egct ) Oﬂ)dm X préigfarivBime fof Bd.6MaA ah@ﬂ@#@éte@ﬁh.:shﬂ%_/rauﬂﬂ ReténtisRhiRBlaravas renoved
under 'reduce 1a. : ue was

chr onat ogr apRaesees ¢e i inhes, ol Rbangh vale drebhorctdEs RERNATE 192
Concent r at i o¥es- tMRSSEREFEH MBtere PRIAINEE YSINg EIRAGRRIAY MESHVE PR conpound as a
white solid (&gdivg)on) analysis. 8H val wes camiet wdbin3ied@ratsq cihrofBm93 (s, 3H),
6.70 (d, 1 Hiniefs QBefbe iddithted?- 00 (d, 1 H), 7.25-7.21-(m 1 H), 7.47 (t, 1
H, 773 (d,1 H, 7.98 (d, 1 H, 823 (d, 1 H 15 Simlarly prepared were:
Internmediate 29 3'-Am no-[1, 1' - bi phenyl ]-4-carboxylic acid nethyl ester as
a pal e yel | olte/RIedidtq 170 ng); 20 El ectrospray MS (positive ion): (M-H) 228;
from 3" -vitrBlefhly) 4-brdmplehiprdbedzaae boxyl i ¢ acid nethyl ester (196 np).

I ntermedi at e 3o gnnydeUdGneéthariol (48 MOPRAE dddedBRENY tnonded’ By dver aci d et hyl
ester as a vvhl.ter 25 cr st%I blbne sol f.g?\ﬂ§1572t n‘ﬁ_} EAZechéros Lay, M5 (positive
Con): (MH) B ThE Tiiyie which ACame shopty Bramels P2ty %ﬁ#ﬁss- &r boxyl i ¢ aci d
met hyl st er S{rgFoRt min. rt-Bramaiz-ghierapgnzoic acid (3.0 g) was added in one

3' - Am no- [ 1, fortibn phet thel hix@recaab beated at gantld refixhign 16ast Ere mstuae pake yel | ow
solid (910 nElowed tBichol tb FMAARerfuieaindaRe ko\Ger dRs FernSvddwith3ddotary- 13 (s,
2H), 6.38 (devalpowtbr. Gl'hSelregimJe vzv'a_g balzitignzed(t;[e’twéen@a’tuereé%q(:gauszs%iuJ' 58 (m

2H; ) bicarbonate and diethyi ether. The organic layer was separated, dried over
25 sodium sulfate, filtered and concentrated to afford the title compound as a white
solid (2.89 g).
n.m.r. & values include 3.90 (s, 3H), 7.44 (dd, 1H), 7.62 (d, 1H), 7.70 (d, 1H).
m.p. 28-30 °C
30 Similarly prepared were.

Intermediate 2

Methyl 3-bromo-4-methylbenzoate as a pale yellow ol (2.61 g);

n.m.r. § values include 2.40 (s, 3H), 3.90 (s, 3H), 7.25 (d, 1H), 7.80 (d, 1H), 8.15
35 (s, 1H),




from3' -vitro-[1,1"-bi phenyl]-2-carboxylic acid nethyl ester (1.05 g). 35
11 DEC 2002 WO 99/65877 PCT/ EP99/ 03958 25 Internedi ate 32

5- ( 3- Am nophenyl ) - 3- pyri d~necarboxylic acid ethyl ester as a pale yell ow
solid (19.9 ng); n.mr. b values include 1.42 (t) 3H), 4.43 (q,1 ﬁh—? @;75
(dd, 1 H), 6.90 (t, 1 H), 6.98 5 (d, 1 H, 8.43 (t, 1 Hy, 8.95 (QItG 2]
9.16 (d) 1 H)wofoy/ex8375- ( 3- ni trophenyl) - 3- pyndi necar boxyl i cecaaireb/ioday|l ester
(100 ng). Internmediate 33 3'-Am no-[1, 1" bi phenyl]-2, 4-di carboxylic acid
di rethyl ester (458 ng), ~ 10 n.mr. (DVBO-ds) b val ues include 3.64 (s,
3H), 3.88 (s, 3H), 5.21 (s, 2H), 6.41 (d, 1 H), 6.52 (s, 1 H, 6.56 (d, 1
H, 7.06 (t) 1 H, 7.54 (d, 1 H, 8.101{d, 1 H), 8.17 (s, 1 H; from
3'-vitro-[1, 1 bi phenyl ] -2, 4- dicarboxylic acid dinmethyl ester (556 ng). 15

55 o AR I AP SR B 5
6.64 (m 1 H, 6.89 (m 2H), 7.15 (t, 1 H, 8.34 (s, 1 H, 9.02 (s, 2H);

from 5- ( 3- ni hkpplagiayd 3 - 3- pyrl d| necar boxyl ic acid methyl ester (220 ny). 20
| nt er medi at ep

W 557”9 r1t§gn|trlle as a yellow oil
(229 mg)_; n. 1 ) ' 6.84 (s,
H, 6.9% (d,™M-jOMPO ""‘)”%‘“‘EH‘PQ Hé FQ %Hl’zn)%é%gj\%é&' 5‘;351 , 7.76
(d, 1 H), 7 @2, 1), 7189H)L11'2)5 from3' -vitro-[1, 1" -bi phenyl) - 3- carbonltrile
(430 ny). |nﬁ&ﬁmﬁdb@b§htﬁﬁlc%c(d3(3/ér§ neaheByl dhidhde)(1 BAhes anm@ryld ¢ acid et hyl
ester To a er’ H\% 8Ns E“L? (3-ni trophenyl} 4- pyri di necar boxylic acid ethyl
ester in ethy bace e (20 nmL) was added tin(ll) chloride (1.47 g). The

m Xture was heated at 80 C for 45 mn, then allowed to cool to anbient
terrpe atour e. Infermediatet4ir e was poured into ice and saturated aqueous sodi um

léia fa: Onafj e mt%dﬂﬁoﬁagbémﬁme%étme S%E.aeswg) a pH of appr oxhrr?tel {07
ite and € # or
mn. The m x¢¥" | ”\é?é*ngg‘n %ggg 311*83%% Sep?al% fdt)q 5{] nel . The

organi ¢ | ayeB-48d® YBparat ed, dri ed over sodium sul fate,
from 4-bromoisophthalic acid (3.0 g) and acetyl chloride (1.8 mL) in anhydrous

15 methanol (50 mL).

H

intermediate 5

3-Bromo-5-pyridinecarboxylic acid methy! ester as a pale yellow solid (2.97 g);

n.m.r. (DMSO-d,) & values include 3.89 (s, 3H), 8.44 (s, 1H), 8.97 (s, 1H), 9.04
20 (s, 1H),

from 3-bromo-5-pyridinecarboxylic acid (3.00 g).

Intermediate 6
) 2-Hydroxy-3-pyridinecarboxylic acid methyl ester as a white solid (1.58 g),
25 n.m.r. (DMSO-d,) 5 values include 3.71 (s, 3H), 6.25 (t, 1H), 7.64 (dd, 1H), B.04
(dd, 1H), 12.08 (bs, 1H),
from 2-hydroxy-3-pyridinecarboxylic acid (2.50 g).

Intermediate 7
30 2-(Trifluoromethanesulfonyl)oxy-3-pyridinecarboxylic acid methy! ester
To a stirred, cooled (-78°C) solution of 2-hydroxy-3-pyridinecarboxyiic acid
methyl ester (1.12 g) in dichloromethane was added diisopropylamine (1.04 g)
dropwise The mixture was stirred for 20 min and then trifluoromethanesulfonic
anhydride (2.18 g) was added dropwise. After 30 min, the mixture was
35 quenched with water, warmed to room temperature and extracted with




11 DEC 2002 WO 99165877 PCT/ EP99103958 26 filtered and concentrated to
yield the crude product. Purification by silica gel chronmatography (4:1
hexane: ethyl acetate) afforded the title conpound as an orangel POEC (@16
ng). n.mr. b values include 1.42 (t, 3H), 4.43 (q, 2H), 6.86 (d, 1 H),
7.29 (t, 1 H, 7.445(d, 1 H, 7.51 (s, 1 H, 7.78 (d. 1 H, 8.26 (s) 1
H) 8.80 (d) Woldese Ml arly prepared were: |nternmedi ate @h/Ebho3gss
3'-Amino-[1, 1 -bi phenyl ]-3-chl oro-4-carboxylic acid nmethyl ester (788ny);
n.mr. 8 values include 3.93 (s, 3H), 6.72 (d, 1 H), 6.88 (s, 1 H), 6.96
(d, 1 H, 7.25 (m 1 H), 7.49 (dd, 1 H), 7.64 (d, 1 H, 7.89 (d, 1 H; from
3'-nitro-[1, 1 -bi phenyl J-3-chl or o- 4- caBboxylic acid nethyl ester (1.0 g)

and tin (Il) chloride (3.9 g) 15 Internedi ate 38

2- (3- Am nophenyl ) - 3- pyridi necar hoxylic acid nethyl ester. (275nmg);n.mr.

( DVBO- de) sd\'FQY‘%ﬁéEe‘f‘R%‘f- g O3S f‘%’vﬁﬁﬁ)"%egﬂﬁr T%igneéws‘%fag%ﬁﬁt, 2H), 6.76
(s, 1 H), 7soleqtwasireppvedzunper (gfiyced pigsjurg apd thgresidupwasg. 73 (d, 1 H); 20
fB om 3- é 3igichfmﬁbﬁeﬁaﬂbﬂrda@enelumdmmyi:h@tmhcbtmtlﬂﬂyéxmtt@brde mg) and
10% PdlI . kal e ; ;
3' - Ani no-[l?qmlﬁcﬁh%%f' -3@%%23 'é?si'f&: aci d dinethyl ester (680 ng): 25
n.mr. %DNB@QB'PSWQX% esibiygiep dM3! ﬁ (s, 2H), 3.91 (s, 3H), 3.92 (s, 3H),
6.70 (m 1 HmM.reDYBQ-g,) svalies mei@ie .90 (s131H), 7.78.(dd. 1), 8.88KHd, )69 (m 1 H),

7.79 (d, 1 Hgg @dSp M 1 H; from

3" -vitro-[1,1 -‘bi phenyl ] -3, 4-di carboxylic acid d~nethyl ester (0.8 g) and
10% PdI C (560 ng) in tetrahydrofuran (30 niL). 30 Internediate 40

5- ( 3- Ami noph@tatrediate B ¢ hvdr o- 7- benzof ur ancar boxyl i ¢ acid nethyl ester

5- ( 3- N0 r opl2eBrpmo-L2p@iditicogiboryiic abigretinfl esteancar boxyl i ¢ aci d net hyl ester (650

f of"' 16\ 1,0 FAMeBEASR B iofb b iRl caRRR) ¥ il Bl moRuenl od 2L T

v 101 0 medpg 3t Sy ca %ﬂﬁﬁ%ﬁé%&%@%@ﬁﬁﬁ%ﬁ@dﬂ?@ 7.8 by

addi tion of teuens: absalutggthenaki48 o) wasisdded peivac 8ciddRdS e thRture was

extract ed winiiRtugs Wyd hested atrefluxbel®h gane mittarpavasyraresisioesaturated bri ne)

treategsw th PQ@J %@@l nméar‘af,ﬁﬁgaﬁere&tra?éh W SttbrbRnS(3 iinkby &hé on and renoval
sfforded the tithe o an

R A
concentrated afforded the crude product as a yellow oil. Purification by silica gel
chromatography eluting with 9:1 hexane:ethyl acetate to afford the title
compound (900 mg) as a clear, colorless oil.

20 n.m.r. & vaiues include 1.39 (t, 3H), 4.40 (g, 2H), 7.79 (d, 1H), 8.02 (s, 1H), 8.50

(d, 1H).

Intermediate 9
2-Bromo-6-pyridine-carboxylic acid
25 To deionized water (75 mL) was added 2-bromo-6-methyipyridine (5.0 g) and
potassium permanganate (4.74 g). After refluxing for 1 h another portion of
potassium permanganate (4.74 g) in deionzied water (75 mL) was added. The
mixture was heated at reflux for an additional 5 h and filtered through celite.
The filtrate was acidified with 6N hydrochloric acid and the product precipitated
30 as a white solid. The solid was collected by suction filtration and the filtrate was
extracted with ethyl acetate, dried over sodium sulfate, filtered and concentrated
to yield more title product (total 2.65 g).
m.p. 189-191°C

35 Intermediate 10




Internediate 41 10 Am no-[1,1' - biphenyl ]-3-(1 H5-tetrazole) as a |ight
brown oil (57 nmg); nmr. (CD~OD) S values include 6.75 (d, 1 H), 7.02-7.07
(m 2H), 7.20 (t, 1 H, 7.54 (t) 1 H, 7.69 (d, 1 H, 7.96 (d, 1 H, 8.25
(s, 1 H; from3 -Nitro-[1, 1" -biphenyl]3-(1H 5-tetrazol e) (3711 nghC HoH
tin(ll) chloride (1.57 g). 15 Internedi ate 42
6- ( 3- am nophewwledssgz7pyri di ne- car boxyl i ¢ acid net hyl esterrcantyy/039ss
3- (3am nophenyl )= 2-pyri di ne-carboxylic acid ethyl ester as a brown oil (126
ng) believed to be a 1:2.5 m xture of the nethyl and ethyl esters;
El ectrospray M5 (positive ion); (MrH) 229.2 and 243.2; 20 from
6- (3-ni trophenyl ) -2-pyridi ne-carboxyl i1® acid nmethyl ester and
6- (3ni trophenyl ) - 2- pyrldlne carboxylic acid ethyl ester (280 ng) and
t|n(II) chIorlde(l 16, ) e 43 25 Met hyl

S[2-T[(tesBr B8] - (1, 1' - bi phenyl ] - 3-carboxyl ate A
mxture of 3 snwqu{mmmmwgmwﬂ]toammmm -promadi-pyridinehy| ester (667

m) a{lﬁ |2f breamxyircldcie étnahyrt(fvsmLc')iéh@fbme)aarzrsm@utmn@a&@g@,egm 6 (N2 0 a
i me or p
y refllx fq) f(gr 14 h '?he"thM@%va% ggﬁtt Sﬁﬁd’%ét@?é’r? crggr%\‘oll’ma d'a ds%hn?réféd g

The m xture ed to 50 C
in an ofl 3@%%&% W'O_"L&f ﬁOd'WﬂelcﬁfQS’ﬁﬂ‘F P8 RAHRPYsaET Wap %3‘3‘%&’8@ and the
m xt ur e was chieadferth ¢x) anttlihei combined ®@rdaniciagersiveteidriedaer saitilire duffate,r oom

t enper at ur e R&E{ RAK Ebﬁééﬁ%(&db@&%@f‘cléudly J?Sﬁf%"lsﬂﬁl etravdii \ﬁé‘seﬁlﬁah d water. The

organi c | aye d| um sul f at e,
filtered an&"'%ﬁﬁle%f&ﬁ?tgglraf)gy ‘\éﬁ}\‘/gqt éar&,ﬁtﬁﬁl %F@&eu The ‘ﬁ%rﬁr??l{?g\”?%n by silica
gel 1 ' ~ Pbteined(as-an oiwiitg|sglBB(#78128. PCT/ EP99/ 03958 chr omat ogr aphy
(el uting w himb(ADJED)anadiaishydiudeceBRited Hafd or @edH), Terat (dt 2ig), z@Bphund as a
col orl ess 0|1L_| ﬁ%@(d"gh NVR S values include 1 44 (s, 9H), 3.56 (m 2H),
3.93 (s, 3H), - .11’(m 2H), 5.01 (s, 1 H), 6.89-6.91 (m 1 H, 7.13
(s, 1 H) 7.36 (t, 1 H, 7.49 (t, 1 H, 7.755 (d, 1 H, 801 (d, 1 H,
8.24 (s, 1 Htermegiate idédi ate 44 Met hyl

-[(2- [[(tcr-Nm@Lhqxuubﬁ@rﬁmmudrb@mm@&u@ﬁ@mw égwp) ] - [ 1, 1' - bi phenyl ] - 3car boxyl

ate ~ To atp @H%ggﬁ;tu% o@nggﬁix* Qgg) boxylic methyl ester

(1.14 g and, N-(ten ut oxyc I'n nethyl ene chloride
(20 L) was nieAbeRvD C(rS"'B?ﬁ'Et(% 'amy 'HSMW% DR adlebodi | mi de

hydr ochl or i ¢adrakis(ttigheylylphGiphimd)Raliadiemi@)d 165 mai end $alid sRdlvmatarbarete

t enper at ur e(740wg )washﬁﬂutevwméwédwatbsbc BUBIRIGHS cbllibd td Mbee W th saturat ed

agueous SOdk&ﬁi}%?h@?éQr?d“ﬁrﬁn&%Q RisenthdrflrdmeMEhOroo S dHyshpr & wasdri ed

over sodium once a foam Purification
by sil#ta géﬂ”%‘l‘Hscﬁ‘PHtuﬂb?ao{BW% @trf‘ Wﬂwwc@cﬁgﬁgﬁﬁmf“”ﬁcet ate gave 1.6
g of the ti thydrosidenid iyl e amueolsolpyeryeasdiither Exsadtedbyiceawits (positive ion):
( MrNa) — 407. @ichigorhéth&hdTatiealombihied Megahit layers were washed with brine, dried

(L2 LT (1 gl rh%ﬁ?éﬂ&éﬁl&?é‘é’&d@dﬂé& (R ol e prebsarR! PRSRYLS 3

car boxyt ate
SLO25 ((t &8 aBawB&We%%&awP Shiamaearrhrdan slicpiast qluting With§i8hy| -3 1
car box¥% at e ethyl aceggtein Bxane taduwidedheltitl ddmpolod (88 rog) dsor white $alid
t et r ahydr of wiran, (BMIEAs)vaiubBsendidet 3188(sVal), wWerane d H) 07.69 @9, bRjier7at ur e and

stirred for 3, T guenched with saturated aqueous sodi um
bi car bonat e ah%Hcoyn%zam])rgaﬂ Bﬁﬁlét H@e a cloudy liquid that was partitioned

bet ween et hyl acetate and saturated agueous sodi um bi carbonate. The
separ at ed oiSjguaiary prepaeed wase: washed with brine, dried over sodium sul fate,
filtergg and concentrated to give 30 the crude product. Purification by
silica gel chona s phy provided the title conpound (740 ny).

El ectrospra |ve |on) MtNa 393 O Internmedi ate 46 35

Met hyl - 3" - [ & ! dabiphenyldras] g b gster-as a ;hie spliski} 184t

n.m.r. (DMSO -dy) s values include 3. 61 (s, 3H), 7.51 (d, 1H), 7.58 (t, 1H), 7.69
(m, 3H), 7.88 (d, 1H), 8.24 (d, 1H);




110 E C 2002 WD 991 65877 PCT/ EP99/ 03958 29 To

met hyl - 3" -[(2-[((tert-butoxy)carbonyl]am no]ethyl)am no]-[1,1"-biphenyl]-3c
arboxylate (730 ngy) was added 4N HCl in di oxane (20nL) and thd hkE i was
stirred under nitrogen for 16 h. The white m xture was diluted with ether,
and the dihydrochloride salt of the title conpound was collected as a whi te
solid (566 5 wahodaysssuction filtration. A portion of thi ecrapevess (128 ng)
was partitioned between saturated aqueous sodi um bi carbonate (30 nL) and
ethyl acetate (30 nL). The conbi ned organic | ayers were dried over sodium
sulfate, filtered and concentrated to give the title conmpound (117 ng) as a
colorless oil. Electrospray M5 (positeee ion): (MH) 272 )10 Internedi ate
47 (R)-(-)-S-(Phenyloxy) 1, 2- epoxypropane (U7924-89-2) To a solution of

phenol (336,mg) in anhydrous th 0 ded sodi um
hydri de (60@’6’”?‘H”?H‘Y@r%i%m8p?”z°f 1%)9 ‘?ﬁ ?{{’SIET’BE'PV&P%\H%B“'T% %F%,q\?%@ for 1 h
and (2S) - (+)27§I pg)i ahgl 3-Gtrophenglverensrasicsi 44anate (1.0 g) in N, N

di met hyl f ormam de (5 nlL) was added. The m xture was heated to 60 C and
stirred for (%0 mn,. The reaction was allowed to cool to roomtenperature,
wat er (100 éﬂ%—w@%—ﬁl@ d and the m xture was extracted with 2:1

hexane: 2t hy B-Mitret[hil sbipheny|l:3ecarbxyia aoid methyLesielidsaroMg SAIE (2 288k s wer e
washed wi t hnbane,val@sdndet DS, Sld):l?Lﬁﬁ(SUH,alé‘}(tfHH)t é8dddattt), ¢dAcent r at ed
to supply Wtﬁﬂ:f L@@gquwzt@uum s@bl(mrr;ysaa i o), aeh.. smgﬁ@t ogr aphy

| uti 3 t i d 474
(o VLS o oy O M e, BlbeflenghlEfshiRelplipdusgR (T { 4L
3.35 (t, 1 KB48rm)9ad Bditrorpepylborgnipgeiddt®9): H), 6.90-6.97 (m 3H), 7. 24 7. 30
(m 2Ho 25 Intermedi ate 48

Met hyt - 3 -{ ,?r{ggm hoxy]-[1, 1" -bi phenyl]-3-carboxyl ate The
met hyl - Hi Lereﬁuu ox cart mq] am nognet h(gxy] [1,1' - bi phenyl ] - 3car boxy

| ate (659 inecarhox e (25 nL) and 30
trifluoroacet |r¢era@d@te(24®a$mr)epar&§ aadden solith@%Mmaur e was stirred at room
t enper at ur e Akgdy found: @ddistit ArEd3; N id.78%er oacetic acid (1.0 nL) was added and

the m x4 ur ec\é\@'s Nsél (erque (‘f%b?bgnts QOTRleldTé f.ure was concentrat ed and

partitioned eous, sodi um bi bonat e and ethyl acetate.
The organic rP%‘y%P'% 'E@W@B%'&W@d“ \Qresgeéélfg c#gt filtered and 35
concent r at editrophefinkereticacd (s rpg)delms.(tﬂwmfylnf@gp*dwpw@ﬁl%m i*6honed
between 1mg)0 E C 2002 WO 991 65877 PCTI EP99/ 03958 30 1:1 hexane: ethyl
acetate and 1 N aqueous HCl. The aqueous | ayer was separated, washed with
1:1 heﬁ:ne I(?t hél acgé ate and made basic by addition of solid sodium

bi car bbnat e: re was extracted tWI ce with ethyl acetate, and the
conbi ned or @AiNi g B-pynginecs : yoeatenasid patselid @30rteded and 5
concent r at ed.rh.@ (af\n‘smr ds)ﬁhrelutes tricmdeoraso(unm)( 275 (0q))1HDS7.84 ¢, aHh.ess oil .

El ectrospra ipﬁg{gﬁ? %(I\/H—D 272.0. Internediate 49

R) -3 -[2- or d th t hox 1, 1' - bi phenyl
ol o S B b ¥ b e
met hyl2% [(@&mg ﬁs)lmmw!mrpmcB'cldtﬁ%@gyal}d@ire&s-boxyl ate (284.5 ng) and
(R-(-)-3- cl(thﬁggtpyﬁbméngg,uﬁ@@@g)g)l n rntronet hane (4.0 nlL) was heated

at 70-75 C for h. The m xture was concentrated with a rotary evaporator
to afford the crude product. Purification by silica gel chromatography 15
(el uting w tHeL ted8etate followed by 10:1 ethyl acetate: nethanol

fol | owed by 33Nitrodt Hiybipbergt]Stedicabbhdinati dithétbyidsterahe drowh eolgbitound (190. 6
ng) asa@ colgprless oil. Electrospray M5 (positive ion): (MH) 425.9. 20

Simlarly pr‘?ﬁ.ﬂrae\%m’é%ﬁncn JU £65RILAS % 2%, 3H), 7.65 (t, 1H), 7.78 (dd, 1H).
7.86 (d, 1H), 7.92-7.95 (m, 2H), 8.26 (dd, 1H), 8.46 (t, 1H);
from dimethy! 4-bromophthaiate (1.80 g),
tetrakis(triphenylphosphino)palladium(0) (246mg) and 3-nitrophenylboronic acid
35 (1.3 g).




(R-3-J~(2
] ~2- Hydr oxy- 3- phenoxypropyl ) am no] et hyl Jam no] -[ 1, 1' - bi phenyl ] - 3car boxyl i c
acid nethyl ester as a reddish oil (37 ng); 25 Electrospray M BEositive
ion): {MrH) 421.1; from 11 OEC 2002
met hyl -3' -[ (2-am noet hyl )am no] -[ 1, 1' - bi phenyl ] - 3-car boxylate (117 ng) and
(R -(-)-3-(phedvddazy) - 1, 2- epoxypropane (54 ng). | nter nediratreribiBe
~R) - 2- (3, 5- Di chl orophenyl ) - 2- hydr oxYet hanoi ¢ acid The title conpound was
prepared fromthe correspondi ng cyanohydrin, which was obtained from
3, 5-di chl orobenzal dehyde by a nodification of the procedure enpl oyed by
Huuht ranen and Kanerva for the synthegi1s of optically active aliphatic
cyanohydri ns (Tetrahedron Asymetry 1992) 3, 1223). The procedure 35 of
Ziegler et al. was used to convert the cyanohydrin to the nmandelic acid
WO 991 65877 31 PCT/ EP99103958 (Synthesis 1990, 575). Defatted al nond neal
(18.0 g, Si gamettietevitted with aqueous citrate buffer (45 nL, 0.018 M pH
5.5). After sIRyfiA.1 hAeH,ARYn&bletark GOR: Bk neRsy asidest 4 Brovhesdigi st sol i d,
fol | owed by S cet one cyanohydrin

5 400

(24.90 ). (GRA i xture was then shaken at rpmin a seal ed flask at
room t ehper atmired Yawesaachide FA@ (5vidki) ur S6\gd "H Iﬁ@ﬁ@&” and1ttel il nond real

was extract et mH)etyrgyl(daqgt abe .(d, e, g)wr(racus were conbined with the

filtrate, E'%H‘C%Ffﬁﬁ‘f B%En%dz Erﬂar% g&cj l;é:r whi ch was dissol ved in

concentrate oric aci e solution was stirred at 75 C
for 4 h. ThéetF%V'PE‘W’Pﬂ‘HFWW"PQ'”Q( (PF° Mg 2edsnewPhemnyiRATeRic aFigh wat er
(100 m.), antég)lO0 extracted with ether. The ether extracts were in turn
ext ra) j¢d with 1 M aqueous sodi um hydroxi de solution. Acidification of the
basi c extra(fts Lo, 1 (pH paper) by the dropw se addition of concentrated
hydrochoric d an oil to separate out of the aqueous phase. This

m xt ure was StNRe-[d:-binhenyd-2menyls- ﬁa’JbOXYhﬁﬁe'ﬁ restby gslesaga tan tRlided (nagnesi um
sul fate)) amébiog)centrated to afford the 15 title conpound as an off-white

crystalli nep;ggjsl fbuhd@: g§3g) 49 51{p-106 C. Internediate 52 Met hyl

(R) - 2- hen ate 20 A solution of

(R -2- ég g:@ﬂ '*g?’oF %ﬁ# %’ﬁ%/g{ %}’Fmgnﬁi‘c acid %9 10 g) in nethanol
(200 ni) coﬁﬂom mety! Tbiseent- F‘@t@’ﬂ’%ﬁ?ﬂtﬁﬁéghtﬁ‘l@'”?ﬂe Ylas stirred at refl ux
under ni t r ogetrakdsptripidhyiphbsphiipailabiutri(0)(38erag )t dnelrs-tivomresny/ibatonit agidler vacuum

and the res%bb@ﬂm%éth%(‘ﬂhﬁ@' ved in ethyl acetate (200 nmL). This
sol ution was washed wth saturated aqueous sodi um bi carbonate solution, 25

foll owed by saturated aqueous sodium chloride solution (10 m.). After

dryi ng2q magitermediataiPat e), the ethyl acetate was renpved) and the yel |l ow
oi | was recysitali1zbighénytirp hdicamex{licGer dimeihyedstarad atthe sblid (880 conpound as
a colorl ess neg stal line solid (10.68 g). The nother |iquor afforded

addi tional %ﬁ%%ﬁé?& éogkwe%n)n mpﬁae)rgratl on. 30 np: 68-69 C.

I nt er medi at

(R) - 2 [ t ert fiom gimedivhebromoizaphifialase {1.26 g3 38uteApoAMdaphie AGH X EiSmabat e A

sol ut'i 26 of amdttétydkis(tRdhehy(pBosphihe)paladiupit@n6) ma).hydr oxyet hanoat e (10. 485 35
g), tert-butyldinethylsilyl chloride (8.07 g), and imdazole (3.64 g) in

NN 110 Irlw':{erm z?tg 2X\O 991 65877

5-(3-Nitrophenyl)-2,3-dinydro-7-benzofurancarboxylic acid methyl ester as a
pale yellow solid (650mg);

30 m.p. 63-567 °C;
from 5-bromo-2,3-dihydro-7-benzofurancarboxylic acid methyl ester (1.0 g),
tetrakis(triphenylphosphino)paliadium(0) (103mg), 2M sodium carbonate (7.0
mL}) and 3-nitrophenylboronic acid (741mg) in methanol (5 mL).

35 intermediate 21




PCTI EP99/ 03958 32 di net hyl formam de (50 nlL) was stirred under nitrogen for
18 h. Volatiles were then renoved under vacuum and the residue was

chromat ographed on silica gel, eluting with hexanel ethyl acetate 1A§

The title conpound was obtained as a colorless oil (15.05 Q). Ha 02
Found: C 51.67, H 6.29, C 20.19% C15H2203C12Si requires C 51 57, H 6 35,
Cl 20.30% | nyglbpdiate 54 ~ 10 PCT/EP99/03958

(R -2-[tert-Buty I met hyl ) silyl]oxy-2-(3,5-di chl orophenyl) et hanal

Di i sobutyl al umi num hydride (56.5 niL, 1.5 Min toluene) was added dropw se
over 1 hto a cooled (-78 C solution of nethyl

(R -2-[tertbutyl (dimethyl)silyl]oxy-2-423, 5-di chl orophenyl ) et hanoate (14.81
g) in toluene (150 nL) under nitrogen. The resulting col orless solution was
stirred at this 15 terrperature for 1 h before a saturated aqueous sol ution
of Rochel | e’ &(3Hitophemy))rfi-pyriginecaiarric deid gitivsesterThe ameaielipngold xt ure was
allowed to vyaom,gp room terrperature) and was then diluted wth ethyl

acet at e. i p t CRlyiL e \ ng with

wat er and eerhp” gélbg? ﬁXI%E%_ms"Yf%i-{) Jgggﬁ% @ﬁ@g%’egou‘%tﬁ*. ??S(Pwo | ayers,
and the aquedlis8ffyefmvatd). %Qt(?é&)e%l%ﬁtw et hyI 20 acetate. The extract and
t he orgénic fkmryé;brmﬁo-tﬁhanﬁnétca@beylmme etorbstar@8Smasinddiuang H Ssat)ur at ed

aqueous Sodltemwiéw E@eprfo@bmhé)eauaoﬁirni‘@ﬂuéw@aalarnnmahfeﬁplsa;ron@%id
or

concentrate
(2R)-2-[t erg(séﬁpaﬁ (di met hyl ) si |l yl ] oxy-2- (3, 5di chl orophenyi)ethanal as a
colorless oil ( 13.36 g). Based on its ' H NWR spectrum the title conpound

made up ca. |b@¥mediateld® oil. ~ 25 NMR 8 val ues include 0.15 (s, 3H) 0 21
(s, 3Hyg 1. Ozzsiﬁltroﬁﬁanyl)ﬁ -AidinecarbokPic adid 2thylester 458 wRkd 20iR- (855 k)

I nt er medi at
(R)-2-(tert- 6‘&‘&?9%?:3{%%;‘8}15“{’%"’["?éM*HE)GY%F(d| met hyl ) si | yl ] oxy- 2- (3, 530

di chl or opherftam éttgmp-4ravreineeareaxylicagid pihel eptark9P0 @8k.er hydrochl oride (7.87
g) was addedefrakisitripabmniposplkihe)pansditum (136 mg), and 3-nitrophenylboronic acid

(R) - 2- [tert-(l%ljm é}di met hyl ) si |l yl Joxy-2- (3, 5-di chl orophenyl ) et hanal (13. 36
g) in g chl ororret ane (200 nL) under nitrogen. Triethylamne (8.74 nL) was
t hen added, and the reaction mxture was stirred for 30 mn. Sodium 35

tri acet oxybdpigrpeiae®3( 17. 71 g) was added) and the yel | ow mi xture was
stirred 1 MetbyiB-G-mebdxyibe )b date BSH 0 bIOSiqairt @t34g)om t enper at ure

for 22 h TheHrmﬁta'@héE'nﬁﬁlwe% 8@& éh?%s@ GUids W {(da, At vs @ 9fky aqueous

sol ution of ﬁzégﬁ h haz(z% é%e The t| nro | ayers were separated, and

t he cl oudy a d S & g Rd with dichl or onet hane (70 m.). The
ext rac0was fmmeﬁydj&hr qriphengoale Qfa&? 8), ketspsis(tripesmieboshine)srllsdivay at ed
aqueous sodi(a10 glEnar3-slethoxiphehyidordnic @did (sraghesi um sul fate), and
concentrated under vacuumto afford a yellow oil (17.10 g). D -tert-butyl

Bi car bonat e ﬁ, 0.5 ), s added to the yellow oil, and the resulting

sol ution wa 95 C under nitrogen for 1 h. The solution was cool ed
to ropm t enpENiutlel’ ' gnyihd-camonitiiephadelnw sdlifi(t86gel , eluting with ~ 10
hexane 25A coh@rhwswct vvas obt ai ned (14.221 g) that consisted of the

desired pro T\G@e grqgﬂe in tolu H roPhe Ibor cid
hanol .
e %Eeﬁfergg@ﬁg& (SR eftVéi 5?% aﬁamébﬁé p9) SHERINE Z%zaﬁ’ 5 and

i m dazole (988.-ny) were added to a solution of the oil (14.221 g) in
acetonitrile (60 nmL). The reaction m xture was stirred under nitrogen for 2
h. 15 | ati hen renoved under vacuum and the residue was
chroma:éggra lﬁ%uﬁ“%étgérsu ca gel, eI ut| ng vmth hexane/ eth | acetate (1:0 to
10:1). In t RSN D-4-RyHeipe-cappoxyli 9-(Raut Ayihe

cont ai ni ng 4yidine-carboxylic acid ethyl ester asayellow solnd (289 mg) judged by n.m.r.

(R) - 2[ tert - gyl A i maktd of ety I wdtefs3, S5- di chl or ophenyl ) - 1- et hanol (10. 25
g). Low resolution M5 (ESt) g14/516 (MtNa) . 20 Internedi ate 56

(R -[(tert-Butoxycarbonyl)-[2-(tert-butyl (di methyl)silanyl oxy)-2-(3,5-dichl
or ophenyl et hyl ] - am no] - acet al dehyde




Di i sobutyl al um num hydride (1.5Min toluene, 3.9 nL) was added to nethyl 25
(R)-2-(tert-butoxycarbonyl)-[2-(tert-butyl (dinmethyl)silyl]oxy)-2-(3,5dichlo
rophenyl ) et hyl ] ammp}acetate (1.5 g) in toluene (25 nm.) at -78 C. The

m xture was stirred for 75 mm quenched with nmethanol (4 nli) fo# gy_v@q[mlpy
15% aqueous sodi um potassiumtartrate (10 nL). The m xture was ftiltered

t hrough a padv@desseiite, and the filtrate was placed in acsepanasory funnel
after addition of 30 ethyl acetate. The organic |ayer was separated, dried
over sodiumsulfate, filtered and concentrated to supply the title conpound
(.3 g). nmr. b values include -0.13 (d, 3H), 0.02 (d, 3H), 0.88 (d, 9H),
1.42 (d, 9H), 2.93.2 (m 1 H, 3.4-3.63 (mM 1 H, 3.75-4.15 (m 2H),
4.8-5.0 (m 1 H, 7.05-7.35 (m3H), 9.50 (d, 1 H. 35 11DEC 2002 W
99/ 65877 34 Internedi ate 57 PCT/ EP99/ 5

(R)-3'-[[ 2- D P ¥2legs BicbydRei §-22 %‘éggiﬁ'%&lf'i/l%q (el AB M 167 ftoxy] et hyl 1 (t
er t but oxy) caHhdhga-7 aai(moRie], By10-&mS (ro] 1H)18.29 {dhi irheyB-B48-(candpByea-c aci d
nethyl esterdy (o 1@)stirred solution of

3'-amno-[1 car and
(R T(tert- Bfﬂ%il}%g}%% Vi SrBRRt Bio S f el 4 At i lelentiadst
chl or opheny tsteakistrihany RO periine IPakadjure { aﬁHﬁ?{?rs@dy'Tm chl or onet hane
(65 nl) was cathdrsteds.8tmlo) ,avtd- r(lﬁogﬂxéavlst)romé\fabﬁr(uotg)nnr methaholr(5tmgnt y-fi ve
m nut es, sodi um t nacet oxyborohydride (5.6 g) was added and the reaction
stirred ~ 13 overnight, The reaction was quenched with saturated agueous
sodi um bi ca nore di chI ororret hane was added. The organic | ayer
was dried ogehydsoyidh-biphémtie e M e9igs r enoved under reduced
pL esxge to ywebdm"mm@rfaaﬁathﬁlsqarneah&@ghm uumutaéte@ﬁmy) ST ga ?ﬁ'
chr onmat ogr a l,de the

Eﬁ%ym rﬁ%&l\%ﬁe‘éﬁ&:&d@@n% (@S %:?lf o(?@sﬁs% PLdutlo ﬁ/bo‘?zs%

I

title conpo positive ion):
(Wt 640, 01ie iy PEoB dals I 63k FHE BPATE e siimea &t 75
- [ [ 2R [ [ 2°€ ®rCAInun ogilemey ity wafa [d ¢ tGandistitrgd jod 2rret Thel sikuge fvaxy] et hyl ][ (ter

tbut oxy) car §aénthka by Rakine® Byédiariied Alquéduslsodhinpbieambhatd (SmmbRapwli ¢ acid
met hyl @Steég.géd ﬁnt% %r?ylén%adﬂlo(rﬁngsf% 'ﬁleﬁrﬁ&&ﬂéWaf Caﬁng S'“Ve lon):

(l\/HrNa g rboxylic acid methyl
ester ( 375 ﬁ@)argﬁa' funnel, and the organic layer was se arated ried over sodilm

[2R(tert- busdfa}e;dhbr@dydn)i-cpm%r(mamdtte giveyhelcnode hyddsict. dhwifkigatiod-by 3idibé or ophenyl )
et hyl ] am nojelghedth&bgra L)alr:g@ﬁtia 5D hexahBé/BfhyEstctdte) dHrded the title
%

[[ZR[(2

& %8
tem ! Léaé&%%ueww S %ﬁ%f LB IR T Gy oyl ] am no

El ect r ospr aft, NB), 704t tiH).e7. 7o), 1HY, I‘a+04)(d65|3) 8.251(s111). E C 2002

intermediate 27
\ 3'-Nitro-biphenyl-3-(1H-5-tetrazole)

25 To a stirred mixture of 3'-nitro-[1,1'-biphenyl]-3-carbonitrile (800 mg) and
trimethylsilyl azide (823 mg) in toluene (10mL) was added dimethyltin oxide
(59.3 mg). The reaction was heated to 100°C overnight. The mixture was
concentrated, diluted with methanol (5 mL) and concentrated again. The
mixture was partitioned between a saturated solution of sodium bicarbonate and

30 ethyl acetate. The organic layer was extracted again with a sodium bicarbonate
solution and the combined aqueous layers were acidified with 1N hydrochloric
acid and extracted with ethyl acetate. The combined organic extracts were then
dried over magnesium sulfate, filtered and concentrated to yield a white solid
(377mg).

35 m.p. 271-273 °C.




WO 991 65877 PCT/ EP99103958 35 from
[2R-(tart-butoxycarbonyl)-[2R-(tent-butyl di methylsilanoxy)-2-(3chl orophenyl
) et hyl ] anmo] - pr opi onal dehyde (340 ng) and
3'-amno-[ 1, 1' bi phenyl ] - 4-carboxylic acid nethyl ester(168 ng).1 50EC 2002
I nt er nedi ate 60

-[[2R-[ [ 2- (RoGhkser-ophenyl ~-2R-[[ (tart-butyl)di met hyl si Ipgrjeesyp®ss hyl [ (t ar
t = but oxyl ) carbonyl ] am no] propyl ]am no] - (1, 1' - bi phenyl ] -2, 4-di carboxylic
acid dinethyl ester as a yellow foam (339 ng); Electrospray M5 (positive
ion): (MrH) 711; 10 from 3'-amno-[1, 1" -bi phenyl]-2,4-dicarboxylic acid
di net hyl ester (456 ng) and 24
[2R-(tart-butoxycarbonyl)-[2R-(tart-butyl di methylsilanoxy)-2-{3chl or ophenyl
) et hyl ] ami no] - pr opi onal dehyde (609 ng). Internediate 61 15
5-[3-[[2R 2-[(2-(3-Chl orophenyl ) -2R-2-[[(tart-buty~di net hyl silyl]oxy]ethyl ]
[ (tertbut oxyjteandutanglBam no] propyl ] am no] phenyl ] - 3- pyri di necarboxylic acid
met hyl ester3-_p(§,,,ﬁ, pgigpray Ms (positive ion):

E ?./gg') n’854and - - %Mé 4 %%&h@l g%rhyl ester
{2 (130t it X imasougoys [SROYISTRS T HENO1 SEIEHBHYSSB 0 or opheny|

) et hyl ] am neHded (D@%Qﬂ&édiﬁhpd@c(&lﬁd chprcod (B60myRdTisd eabidn was
2-[3-[[ 2R ( i{i AMHakr gﬁerBfrﬁéﬁno@,HﬁéfE)aqh aﬁ&é%v%'nwﬂt] gxyl ethyl 1 [ (t
'QP "g’ét”

AR e Qhpodn Salte e e vt et K el CHBET 11 ve 1 on)

acid nethyl "
(MrH) 654; fredured p(edsangito gigldengray o8{$¢10).d irrﬁa@tdb@wmcaromqt@nrmeww ester
(273 0 an@n snhca elutlng wnh 3 1 hexane: ethyl acetate Concentration of the appropriate

{2R-( rt bé;‘ @cc(rﬁ ‘ﬁ'ﬁ gﬁ épglg} anoxy) - 2- (330

hi h I 3 (R-3-
(212 (3 @%F«a B LY Tl PEBTTT ORGP (¢ ot but y
t oxy) car bonW]‘d‘m h3pEty(im, A Tof 7~ ¢ 11H) TBBMéHyW]QBZdAiPdi)L gasoxi\H)i c acid 35
di rethyl ester as a foam (1.8 g); ~ ~a E ¢ zooz WO 991 65877

PCT/ EP99/ 03 | | ude -0.14 3H), -0.01 (s, 3H),
0. 85 (?@ %ﬁigf@éﬂf‘m’édgﬂﬁrevg Sis(lsncsﬂl)e 7.41 (fjs 1 L)D; from (s 30

[3' -am nophenyl] 2, 4-di carboxylic acid dinmethyl ester (1.38 g) and

(R -(tert butinteyedideas| )-[2-(tert-butyl di met hyl sil anoxy) - 2-(3-chl or ophenyl)
et hyl ] am nolzhApfweip| bpasyales-E0B85xyE heid Inittie) BB 88 £ p8ié yellow solid

(R-3-[]2- g.éo Chrorophenyl y-2-[T(tert-butyl)di methylsilyl]oxy]ethyl][(t
ert but oxy) C oné? 'l am no] et hyl ] anmi no]j - El 1' - bi phenyl ] - 3-chl or o- 4- car boxyl i c
acid ~¥010 r?é?%’;?ﬁp'%t'\@(%?“‘ae ‘PBhn‘f"m‘g ); n.mr. 8 values include -0.13
(s, 3H), 0. 0ron( 3;nitBH)1,1'-DipBenylls4- c@Hp:xthad@ nethyl @sfer (19603)3. 65 (m 6H), 3.92
(s, 3H)) 7.88 (d, 1 H; from3 -amno-[1, 1" -bi phenyl]-3-chl oro-4-carboxylic

acid met hyI ng) and
(R-[(te "?t hﬁéd'étg%n 1)-[2-(tert-butyl di met h | si | anoxy)-2-(3 15
chl or PphenW -AMINA-I1 sl DiRRE & Ao thrac;qi\m thyl ester asa whlte

crystalline solid (572 mg)

Electrospray MS (positive ion): (M+H) 242.5;

from 3"-nitro-[1,1'-biphenyl}-2-methyi-5-carboxylic acid methyi ester (605 mg).

Intermediate

30 3'-Amino-[1,1'-biphenyl]-2-carboxylic acid methyl ester as a pale yellow solid
(910 mg);
n.m.r. (DMSO-d,) § values include 3.58 (s, 3H), 5.13 (s, 2H), 6.38 (d, 1H), 6.51
(m, 2H), 7.02 (t, 1H), 7.40 (m, 2H), 7.58 (m, 2H);
from 3'-nitro-[1,1'-biphenyl}-2-carboxyhc acid methyl ester (1.05 g).

35



I nt er nedi ate 65

(R-3-[[2-([2-(3-Chl orophenyl)-2-[((tert-butyl)dimethylsilyl]oxy]ethyl][(t
er t but oxy) car bonyl ] am no] et hyl ] am no] -[ 1, 1' - bi phenyl ] - 2- met hyl - 5- car boxyl i ¢
acid 20 nethyl ester as a white foam (509 ng); Eiectrospray M ( |ve
ion): (MtH) 653.3; from3' -amno-[1, 1" -biphenyl]-2-nethyl-5- car%&léﬁ ® acid
met hyl ester wpfdRsHB) and PCT/EP99/03958

t 2R- (tert - but oxycarbonyl)-[2-(tert-butyl di methyl sil anoxy) -2-(3chl orophenyl)
et hyl ] am no~acet al dehyde (1.3 g). 25 Internedi ate 66
(R-5-[3--[[2-[[2-(3-Chl orophenyl)-2-[((tert-butyl)dimethylsilyl]oxy]ethyl]
[ (tertbuto~)carbonyl ] am no] et hyl ] am nggphenyl | -

2, 3-di hydr o- 7- benzof urancar boxylic acid nethyl ester as a foam (691 ng}; 30
TLC Rf (4:1 hexanel ethyl acetate) = 0.14; from

5- ( 3- anr nopldermediagte 32 di hydr o- 7- benzof ur ancar boxyl i ¢ acid nethyl ester (500

ng) and 5-(3-Aminophenyl)-3-pyridinecarboxylic acid ethyl ester as a pale yeliow solid
(R-((tent- gﬁg ar bonyT)-T2-(tert-butyldi nethyl silanoxy)-2-(3chl orophenyl

égf 25:3]7$mpg¢mp Gy dg Qe {28 S 433 {5 058 & Gk 600 &, fhslgeC 2002 WO

~R) - 5~[§ 2- [ [®-1¢53- m3(1rw))h619ﬁl@l -H)[9.064d.tHut yl ) di net hyl silylJoxy]ethyl ][ (te

rt but oxy) cagBenetd-Airs ‘]éﬁ ||5L$ldya@h@éﬂrbcﬂ>@h@ambbnﬁrwérl(dommgyar boxylic acid
ethyl ester as a ye oam ); El ectrospray positive ion):

(MtH) 654.4; from 5- 3 am nophenyl ) - 3- pyri di necarboxylic acid ethyl ester
(0.19 9) aniptermediate 33

{ 2R(t ar t - buBeamirar[b ArbigNenyIRR4 (dicarboxylid gdndi'dm‘ﬂtﬂerstbt mmm 2 (Schl or ophenyl)
et hyI fd1 NOHas et BN % vaRie8 irdlude |34 ¢

e R e e

di met hyl esfsriHys a Whl te foam (1.3 g); Electrospray I\/B (p05| tive ion):

(MrH) 697. 6frofn Dmitd-[1 Arvishenit]-2 4=-dicpbexylic }:c@dﬂneilhyléﬁtbﬂmblrﬁg)am d di met hyl
ester (580 ng) and 15

(R -[(tart-butoxycarhonyl)-[2-(tart-butyl di nethyl silanoxy)-2-(3chl or ophenyl
) et hyli i &E@@j hyde (1 50 Interrredl ate 69

(R-3" - [[2- 2-AnEnG rBep ; C § estery (YedimeX hyl si | yl ] oxy] et hyl
I[(tert 20 humxmmaehgw\lfdlm inchhcd Bl lsaml-l)lcﬁ] 2§ (&, ZH) BigahemyiH) -&8gar boxyl i c

acid net hyI 75 %o:ﬁq) 6302]( .n.mr. b values include -0.12
(1$H)53H)7 98 ramg)% |t§:o BZIXI) ||ngﬁa cMy chd‘nethy?légtér (%28%19()8 3H), 7.47 (t,

3'-am2b-[1,1'-bi phenyl] 3- carboxyllc met hyl ester(443 ng) and (R)-[(tert~
25 Intermediate 35

but oxycar boBYAMnozﬁW-ﬁpré@ﬂE@lJ:ér%r{mrehé’éé LiloR il )ng? (3, 5di chl orophenyl ) et
hyl ] am no] - acet myde . < St r §| a,} é

(R) - 2-[ 3-[ [ >Tf %Y@%ﬁ?%‘)"@pﬁ‘ﬂﬂsy'ﬂ:ﬁﬁ( fr T, {2 e 9% 11597 oxy) et hyl 11
(tert) 30 buffyd2ekg§ trar Biny 5P dtril b [Feihigh 17 76](d{ PhenpR Ks.pNDi di ne- car boxyl i c

aci d epdhyl @sheEP-nitfo-A, PBIpAengl3-earbhiti|e @38%hdg)n); n.mr. 8 val ues ntiude
-0.12 (s, 3H), -0.01 (s, 3H), 0.86 (s, 9H), 1.45 (s, 9H), 3.92 (s, 3H))

7.47 (t, 1 , 7.98 (d, 1 H), 821 (s, 1 H; from
5-(3-am noplﬂ_f%wd—‘ﬁﬁ.&ﬁi di necarboxylic acid ethyl ester (216 ng) and
(R) - [ (t ar t - BrBeAmipaphemyi-dipyfidinecangyis 888 ethybester
To a solution of 5-(3-nitrophenyl)-4-pyridinecarboxylic acid ethyl ester in ethyl
30 acetate (20 mL) was added tin(ll) chloride (1.47 g). The mixture was heated at
80 °C for 45 min, then aliowed to cool to ambient temperature. The mixture was
poured into ice and saturated agueous sodium bicarbonate was added until the
mixture attained a pH of approximately 7. Celite and ethyl acetate were added,
and the mixture was stirred for 10 min. The mixture was filtered and placed in a
35 separatory funnel. The organic layer was separated, dried over sodium sulfate,

-m




~ T o E ¢ zoo2 PCTI EP99103958

(tert-butyl -di net hyl -si |l anyl oxy) - 2- (3-chl or ophenyl ) et hyl ] am no] - acet al dehyd
e (640 ng). Internediate 71 5 EC 20
(R-3"-[[2-[[2-(3-Chl orophenyl)-2-[[(tert-butyl)dinethyl si IyI]oxy] ethyI[]((t
ert but oxy) car bonyl ] am no] et hyl Jam no] - (1, 1' - bi phenyl - 3- car bontrile as a
white foam (6%,2) El ectrospray Ms (positive ion): 605. 58
3'-amino-[1.1 enyI] 3-carbonitrile (229 ng) and (R -[(tert ~ 10

but oxycar bonyl ) - (2 (tert-butyidi methyl sil anl oxy)-2-(3-chl orophenyl)ethyl]am
i no] acet ai dehyde (753 ng). Internediate 72
(R-6-[[2-[[2-(3-Cnhlorophenyl)-2-[[(tegd-butyl)dinmethylsilyl]oxy]ethyl]((te
rt 15 but oxy) car bony~ani no] et hyl ] am ng [ phenyl ] -2 _pyridi ne-carboxylic acid
nmet hyl ester and

(R) - 6-[[ 2- [ [fRtefed-amidl conogrheted to3udld theerudeutrgdyatii Retflepticn bydijoaxge) et hyl [ [ (tert
- but oxy) car %F&%Jté@ﬁﬁﬂa@ e hé@?ﬁbn&hyl[a%@f&f Ia}foraemwﬁué%ﬁ%bwaé hh C acid

et hyl ester as a(ée ?ng ng) as a 1:2.5 mxture of the nethyl and
ethyl esters¥ (&d ra I\/B ositive ion gI\/HrH-B C) 539.9 and
553.9; from weﬁa{mqeémwﬁiyﬂ)ﬂzﬂ )i 4H & 2D (q Haci 4P tetthyT 4ést er

6- ( 3ani BophqayiH): 2:5pY&, tH)NETa(daxy| 8.26 acild), 8t8lyld, et er (126 ng), ) and

(R -((tertbutoxycarbonyl)-[2-(tert-butyldi nethyl silanl oxy)-2-(3-chl oropheny
| ) et hyl ] am ng acet al dehyde (490 ng). ~ 25 Internediate 73

~R) - 3" - [ [ 2- [YPURY-REAPYPBWEERY 1 ) - 2- [ [ (tert-butyl ) di nethyl silyl]oxy]ethyl ][(t
ert but oxy) carbonyl ] am no] et hyl]am no]-[1, 1" - bi phenyl]- 3-(1H5-tetrazol e)
(A) To a stijptehfledidteyyi on of (R}-[(tert-butoxycarbonyl)-(2-(tert 30

i S el A B Of%henglﬁagn.opqwp_sawnzs&.}axﬁ&mg g@@&%dehyde (134

Y i n anhydrous

rret hanol (35}1@)' feralughinsiidsedd . ) 67 @43 w)nE)GB (i g for

m nut es sodid2s @yartbdAdidddriHile . §4B@E, Mg), 7viRsdatidled and t he reaction stl rred
for 64 h. Ve d-ditto-Py1 RisHehiii- %hn@&ﬁ@é%@hclaéﬁfon%ﬁm%{ee(ﬁo§ﬁéﬁd and et hyl

acet at e. Thq 39#\% °”de§§t?l yer was extracted again wth ethyl acetate. The
or gani c IayeP ~ ~o0 E c zooZ WO 99/6S877 PCT/ EP99/ 0395~i

39 and'@ried over sodium suI fate. Intermediate 74 was obtained as a white
film (52 ng)intefrhediateidBi ca gel chronatography (6:1:0.1 chlorof orm met hanol :

ammoni um hy di. @A RbphdryBCi-pyRRitetrb M it BEaIntdtMg ebRR)274MEAm$S0. 1 5 (8) To a

stirred m xt

(R)-3'-[[2- [ﬁbﬁ o i VBIMSS nshis 355 i s t18d5$ﬁbi ¥ Re KA BB fxy ethyl [ (te

rt-but oxy) cd 9§Itaﬂr'i"h5]‘é‘t(ﬁ9 *é)nﬁ .18 éh‘}l] 3-carbonitrile (350
ng) an@ot ri renh(Snitpbhernil)eepyriiBvecanypxyiin atidlroethy eSte0 (A98 mg)sanddded

dimethyl tin @yt dso £8).5 ny). The reaction was heated to 100 ~ 10 C

over ni ght. Met hanol (5 m.) was added, the m xture was transferred to

anot her flask and concentrated. The m xture was partitioned between a

saturat ed sdDgmediatesdsodi um bi car bonat e and et hyl acetate. The organic

I ayery was ex -Aatned, H@mh&lﬂ 8 K-dicathaxphidoacichdibetiad esten(e80 ray, and t he conbi ned

aqueougs| ayef.& rWEMSGLL)H JdIed iMbitde 3h vy dA PE%%I SHRBIg, (sehyr@gbed with

S aes oo B RO THE R A T 8 a?ﬁé?@“ﬁ@e7§Pa§d1$BV?é% Toa gel |

chr omat ogradﬂW("B 1: 0.1 chl or of or m net hanol armmoni um hydr oxi de) gave the
title conpoureh asnitto-|1, PlbiphehalRge-dicatoxylddodgimetitsl ester @s§geandMB% negat i ve

iE;)n) I (M BOGdr: (§éb7m§) m%&r:ﬁly@&%r%@iﬁu'vs (positive ion): (MBOC+H) 549.2
anp %

Intermediate 40
5-(3-Aminophenyl)-2,3-dihydro-7-benzofurancarboxylic acid methyi ester
5-(3-Nitrophenyl)-2.3-dihydro-7-benzofurancarboxylic acid methyl ester (650
mg) and tin(il) chlonde (2.3 g) in ethyl acetate (28 mL) were heated at 70 °C for
35 16 h. The mixture was allowed to cool and poured onto ice. The pH was




(R-3"-[[2-[[2-(3-Chl orophenyi ) - 2- hydr oxyet hyi ] am no] et hyl ] anmo] -[ 1, 1' - bi ph
enyl ] 3-carboxylic acid nethyl ester dihydrochloride ) 25 A solution of
(R-3'-[[2-[[2-(3-chlorophenyl)-2-[[(tertbutyl)dinethylsilylJoxy]ethylJ[(te
rt-but oxy)carbonyl Jani no] et hyl Jam nc] -[1, 1' bi phenyl ] - 3- car boxyl| | c acid

met hyl ester (275mg) in 4N hydrochloric acid in dioxane (10 m_} THE 2802 r r ed
for 3 days. Dwebbydsiet her was added and the reaction was sdvnameddsor 20

m nutes. The title conmpound was coll ected by 30 suction filtration as a
white solid (210ng), CZ, H25CI ~NzCG3: M+ cal cd 425. 1632, found 425.1635 D
0.3 mu; n.mr.(CD30D) 8 values include 3.19-3.13 (m 1 H), 3.36-3.30 (m
3H), 3.63 (t, 2H}, 3.92 (s, 3H), 4.99 6¢dd, 1 H, 6.87 (d, 1 H, 7.10 (m
2H), 7.37-7.30 (m 4H), 7.47 (s, 1 H, 7.54 (t, 1 H, 7.84 (d, 1 H, 7.98
(d, 1 H, 8.22 (s, 1 H 35 11 DEC 2002 WO 99165877 PCT/ EP99103958 40
Simlarly pr gggstwaéJy gadiiap loésaturated agueous sodium bicarbonate, and the

~R) - 3' [[2 [ ixtrad-veazl extraptee mith etr34 Bostitox Yeé bydahraypdratdsywdsasaajtn[ 1, 1' 5

bi phenyl ] - 2, i d ide as a white
ol (478 ng) e (e e ghwgwmw R e85 b 0 2

mu; Assay FHpRyal Qf@b’egfsaﬁ e thg titlg comemng ae Aol (@ 5. 2HC1 requires C
56.18; H 5. 2&jectodprad®S (posith@ ibm)ortM+H) 270.4.

R -3 -[[2-[[2-(3-chl orophenyl) - 2- tert-butyl)dinethylsilyl]oxy]ethyl t
(R [[ [[( phenyl )-2-[[( yl) y yl Joxy]ethyl ]J[(
ert but oxy) ca ylJam no]-[1, 1' - bi phenyl ]-2, 4-di carboxylic acid
di et hyl est %6&%&?%&]‘5 El hydrochl oric acid in dioxane (10 nlL). Exanple
315 (R-3"-[[2-[[2-(3-chi orophenyl) 2-
hydr oxyet hyi jmenediaed £11/1 | am nol-[1, 1" -bi phenyl] 2- et hyl - 5-carboxylic acid

Efeggﬂleit iegAq'liW £3-BH-S-1eMzbig §§éh§ht{bl3c?\9n Bwswl% Ctrogngy gfﬁ)
3733 (1 2H) jlyesq g@)ﬁo%?éjﬁf" '595: 72 (m 2H),

ke Y
6.81 (d, 1 HY 541t, 25, 77-887(d ). 5196 (d71*zl)68@§ (s.11HY from, Feitrer[1, 1-bighenyll-86 (d, 1
H; from 3-(1H-5-tetrazole) (371 mg) and tin(ll) chloride (1.57 g).
(R-3"-[(2-[[2-(3-chiorophenyl)-2-[[{tert-butyl)dinet hyI silyl]oxy]lethyl][(t
ert but Oﬁ) ca[ Eoniél m no] et hyl Jam no] -[1, 1' - bi phenyl ] - 2- met hyl - 5- car boxyl i ¢
acid nme é&%) in 4N hydrochloric acid in d| oxane (10 n.). ~ 25
Exanpl e 4 (Rﬁ(é‘aﬂﬂﬂthﬁn )-2-Rynidinereafpexviiy Bgid methyl ester and 3-(3-
hydr oxyet hyl }aaiﬁopbérqn)lwwrwme@rbci)@hdém pﬂnelr’gsltelr—a% dbrdvaailhtee/mpc aci d
dimet hyl est geiefhys! 1?@9*1 1208 6@y hehbihg ap@lehi 64t M0) ;30 C-HR2, G, N20S:

1 R O ol g s o €% L

f r Om 20 from 6-(3- mtrophenyl) -2-pyridine-carboxylic acid methyl ester and 6- (3-

(R-3"-[[2-] h&obﬁe@bl@whhﬂ%ﬂrﬁw@ﬁdécﬁd ah?lést@rﬂ&ﬁimgpadiwﬂurﬂll)! ahidridey | et hyl ] [ (t
ert but oxy) cag y ] am no] et hyl ] ammo] -[ 1, 1' - bi phenyl ] -3, 4-di carboxylic acid
di et hyl stef’ (1.1 g) m 4N hydrochloric acid in dioxane (10 ni) 11D
E C 2002

Intermediate 43

25 Methyl 3'-[2-][(tert-butoxy)carbonyllaminolethoxy]-[1, 1'-biphenyl]-3-carboxylate

A mixture of 3'-hydroxy-[1,1'-biphenyl]-3-carboxylic acid methyl ester (667

mg) and 2-bromo-1-[(tert-butoxycarbonyl)aminojethane (880 mg) in N, N-
dimethylformamide (15 mL) was treated with potassium carbonate (2.0 g). The
mixture was stirred at room temperature for 30 min, and heated to 50 °C in an oil

30 bath for 14 h. Additionai bromide (396 mg) was added and the mixture was
heated an additional 36 h. The mixture was cooled to room temperature and
partitioned between 1:1 hexane ethyl acetate and water. The organic layer was
separated, washed with water, dried over sodium sulfate, filtered and
concentrated to give the crude product. Purification by silica gel




WO 99/ 65877 PCT/ EP99/ 03958 41 Exanple 5 (R)-3'-[[2-[[2-(3-Chl orophenyl) -2-
hydr oxyet hyl ] am no] et hyl ] ammo] - [ 1, 1' bi phenyl ] - 3- chl or o- 4- car boxyl ic acid
nmet hyl ester dihydrochloride as a white solid 5 (617 ny); lé Nz C3:
M+ cal cd 459. 1242, found 459.1235 D -0.7 rmu; Assay rovnd: 1 Nop.

4.90; N 5.13% CZQ—|z4CI 2Nz03. 2HCL1 requires C 54.15; H 4.92; N 5.26% from

(R% 13 -[ [ 2- [ [y dopzdehi or ophenyl ) -2-[[(tert-butyl)di nethyl ;;H,yllg],,@ggyd ethyl ][ (t
er

but oxy) car bonyl ] am no] et hyl J]am no] -[ 1, 1' - bi phenyl ] - 3-chl or o- 4- car boxyl i c
acid ,i nethyl ester (874ng) in 4N hydrochl oric acid in dioxane (10 ni).
Exarrpl e 6

(R -3 -[[2-[[2-(3-Chl orophenyl) - 2- hydroxyet hyl Jam no] et hyl]Jam no]-[1,1" -bip
henyl~ 15 3-(1 H5-tetrazole) dihydrochloride as a white solid (18.6 ny);
Cz3H23Ns O, Crhrometegraptiydaluligswitty 54, hEﬁ@an@khw@vsetfsﬂfﬁerdfd dhentitle n.mr. (CD30D)
8 val ues i ngbmgeurd dsla doldribsk @il (26hg). 3. 37 (t, 2h), 3.64 (t, 2h), 4.99 (dd,

1h), 6.87 RE: gtg Zhﬂaéehlsfis( ‘3—( gé (m72l~°r)23-és§é :ﬁ-lﬁ46?'-)4117(5g6 (S 1h),

7.64 (t, 1

(r)-3 -[[2-B[B-5& &ni 'dkééﬁe%?ﬁ IREEIER Qrt@?%u@t'ﬁfr%z Uy} ]7c7x5y] et hyl T (t
er t but dxy) c &t détys.Dard, nU}@tHyGS]ﬂrﬁ no] [1, 1" -bi phenyl]- 3-(1 h-5-tetrazole)
(52 rrg) in 4n hydrochloric acid in dioxane (10 m). Exanple 7 25
(R-3-[[2- 2 3 (t:h4 rophenyl ) - 2- hydr oxyet hyl ] am no] ethyl Jam no]-[1, 1" -bip
henyl]3 car gdrochlorlde as_ a white solid (105 npg);

CzaHzzNaOQ, rMethwﬁh{(z-HateﬁLmQxy)qammyl]amm}acatmnnwihUﬁ iptepyih3- Assay f ound:

C 59.17; H ¢ 5rbib@glath| 8 93% CZ3HZZNSO Cl, 2HCLl requires C, 59.43; H 5.20; N
9. 04ty 130 m p)l'vi HOL[1,1'- henyl] -3- carboxyllc methyl es
byt

¢ r(1 14
erl bﬁto[x[y)zc s gmﬁr}e@ e o SR L BT % e 1

173 ng) in arpded i dmeéhwma@nrapmm-atw awedimid ydrogﬁorigea(ﬁﬂoeg)s 11 D EC
2002 WO 991 GhE Frixte WdsRARE0 3335 d2obMterdperhiule [thehr WasHed BvicB Mathaptieny| ) - 2-

glyg;gﬁyet hy'a];aaamh%hwJeavmhrg%lur[aédJaqnpaﬁr%ldlunﬁb.e@rs&wgh& oR&d Wirret hyl ester

hi
(R 5 T8 2 brise: Thesmisiu g AR RYAT SoSLmy seate, TSRS MCLAARERTNAES 9 1] oxy] et hyl
][ (tertbut oﬁyl)"-@afpbf@nﬁup‘éf?ﬁﬂn@}?bﬁﬁsq gelehrepjatearaphy-ahitpaevitpl 7:3 3- car boxyl i ¢ aci d
met hyl 5 ESheiar(eletﬁMQ):etMSgade 1904 uirtle ititle ddinidindial atdowt@BE0ff.10 nl) and

stirred for E@tﬁd)rg\?mst% m‘%t Q\@l,xé%ngof:gl l ecting the resulting white

solid gave 704 portion of this material (150 ng) was
partitioned between ethyl acet at e and saturated aqueous sodi um bi carbonat e,
and t he0 or gémexmadigie#Swas separated and concentrated to give a residue that
was treat edMuthy 31[(1N[[@@n birtiGky)ddiboriyl@tnelethyfama@ 1, atbighenyilBssol ving in
met hanol / vvagg,rbc,g@ el YOphylization gave the title conpound (82 ng) as a
solid. To methyl 3'-[(2-[[(tert-butoxy)carbonyllaminocjacetylamino)]-{1,1'-biphenyl]-3-

carboxylate (1.6 g) 0 °C was added a 1.0 M solution of borane in tetrahydrofuran
25 (30mL). The mixture was warmed to room temperature and stirred for 3 h. The

mixture was quenched with saturated agueous sodium bicarbonate and

concentrated to leave a cloudy liquid that was partitioned between ethyl acetate

and saturated aqueous sodium bicarbonate. The separated organic layer was

washed with brine, dried over sodium sulfate, filtered and concentrated to give
30 the crude product. Purification by silica gel chromatography provided the title

compound (740 mg).

Electrospray MS (positive ion): M+Na 393.0

. Intermediate 46
35 Methyl-3'-[(-2-aminoethyl)aminol-{1,1'-biphenyll-3-carboxvlate




C24H2, C12NzG3: M+ cal cd 459. 1242, found 459.1224 D -1.8 mmu n.mr.
(DMSO-dfi) 8 values include 3.06-3.30 (m 4H), 3.85 (s, 3H), 5.01-5.04 (m
1H, 6.72 (d, 1 H, 6.91 (m 2H), 7.22 (t, 1 H, 7.42 (d, 2H)],1gE:L5f‘DUZ(m
2H), 7.89 15 (m 2H), 8.10 (s, 1 H. Exanple 9

(R-3"-[[2-[[2-(3, 5-Di chl orophenyl) - 2-

hydr oxyet hyl ]wmggmgsbﬁt hyl ] am no] -[ 1, 1' bphenyl ] - 3- car boxy!| pcT/ampwa3e®0 A crude
sanpl e of

(R -3 -([2-[[2-(3,5-di chl orophenyl ) -2hydroxyet hyl ] am no] ethyl]amvo]-[1,1"-b
i phenyl ]-3-carboxylic acid nethyl ester dihydrochloride (from Exanple 8,
557 ng), was treated with [ithium hydrexi de nmonohydrate (220 ng) in 3:1

nmet hanol I water (28 nL) and stirred for 1 day. Addl tional |ithium hydroxide
nonohydrate (22 ) was added and the m xture 25 was stirred overnight.
The mi xture whe metasel-Uiterhbetoxy) RF’BQ”Y']P@I'“%PY' amingld b rhtehesvil-3pH6, and t he
resul ting sehibdxyi#teQ730mg)was adddderN BG! inydicxaat (Z0mLif) iaht tied nnedmre&abl ca gel

chr omat Ograemleo(&#défr}wngg&w foP 16h2° Phelwhitd arngrewaé 8@ fth e

hydr oxi de) gave triturate xan hi rrat erial was
treated w t el 'Wdéﬁ‘tﬂ%\gg SF&P t\{'\'ﬂrstuﬂe EABPYIG P e@ﬁgﬁégﬂ&‘}eﬁ?@ﬁ 8Pring with
et hyl aret amg) bTIsectmlﬂittﬁtIMSAcmrt@ﬂ df thiy metesiat (328 imge wah pattivonesd conpound
(78.6 nU). BefveehRanrdldd Equéé%&&%&’rﬁona%‘(em CGmd &4y 26étete (Bound

445.1072 D 5&'@4 @Omgﬁe%%gnlc?ay]eps wer1e d]rlep%gez&g%rﬁl\gﬂf%% ‘?FférZZ and

PCT/ EP991 03

(R) - 3' - [ [ 2- EPReenyaien |t piyp Hsnire)compryad b)Y sPRAS|asARsIeas A ] ami nol - [ 1, 1' - bi ph
enyl | 3- car b&lecrosprag M$ (Positivesioh)ut (M+H)oR72 he

(R - 3) 10 (2-[[ 2- (3-chl orophenyl ) - 2hydr oxyet hyl ] am no] et hyl ] am no] -[ 1, 1' - bi ph

enyl ] = 3- carlp XﬁHC g&d met hyl ester 5 (4.12 g) in nethanol (60 nlL) was
added a sol t hi um hydr oxi de m)nohydrate (2.08 g) in water (20

m.). The m X®) € tHEPeNYPIAPane 82)hydrochl oric aci d was added
until the m XT]'DIB&OMSn nfanttemal (33 hey) MaﬂhydmunmsNdeﬁahjzliadnamdiet(he resi due was

purified bygfihash aaaéa %u&ﬂh?&%‘e%b%ﬁﬁhr%rwdn”@bd% helmQtute was

'(I:'?: ?L(r)L i onnﬁ‘%ﬁgé? ﬁ‘ear"nqgg%)u&ggm gg%ﬁ' Fﬂb%é?%? g’f’a\ﬁ\gléé gSHéNt tle corrpound

as a ) whit dimgihyligrzmide (3 ml) waa Adced. Teawixturewas heelgd 20160 Wasd f ound
411. 1495 D 2tirtedfior30 Asrs aVheheuctibn v@sﬁﬁlo%d tdtdml E2rooN temperatur&Addter-Cl , NZO-~.

0. 46H20 1 eqggorAL wikPadded afld the/mixtiie a8 @%rdctedivith £ AMHekad:ERGr €d wer e:
Exanmpl e 11

R) - 3' - | [ 2- PPP2Ie42 EMes A8 Mien /' COmRINGP SISANHBY R NI YRR M URISF- [ 1,1 20
f)i i)he ][ 2d Eedjtg‘(,edrs%'kwﬁ@afﬁgﬂ&%i%&Wﬁéﬂtgtﬁw%‘;@ﬁzgwug Eapar ed
from(R)-3' P(.x[lﬁ’eakn{)ribﬁ sitichg e chipheatydrapBhgditiox with he:i1 ]mmm]eetyhyl ] ammo] - |

rlrg )1 aE'dplhle?XHtat% éﬁ&ug?mqmzlcbﬁlpa&ﬁf(m xla)c%f&n |hydrgch| Oaggr(?gg
1) S cal f&%?q%?ﬁ? %ldﬁ HV% b 10,3 Gl 1R),

chl orpf orm aﬂo’!H n‘f’h?ﬂbc?x?‘h 38f('tno?'dled the title compound (35 ng)

as a wete solid. CZSHzsCl, N205: M+ cal cd 469. 1530) found 469.1522 D -0.8
mru; Assay {fecbdiate 88- 93, H 5.36, N) 5.91; C25HZed , N205 requires C,

64. 03) H, 5M'eZﬁy|-§E.{(§ am; Zm)ethoxy] -[1,1'-biphenyl]-3-carboxylate

The methyl-3'-[2-[[(tert-butoxy)carbonyljamino}ethoxy]-[1,1'-biphenyi]-3-

carboxylate (659 mg) was dissolved in methylene chloride (25 mL) and

30 trifluoroacetic acid (2.5 mL) was added. The mixture was stirred at room
temperature for 6 h, additional trifluoroacetic acid (1.0 mL) was added and the
mixture was stirred overnight. The mixture was concentrated and partitioned
between saturated aqueous sodium bicarbonate and ethyl acetate. The
organic layer was separated, dried over sodium sulfate, filtered and

35 concentrated to give the crude product. This residue was partitioned between




30 Exanple 12

(R -3 -[[2-[[2-(3-Chl orophenyl) - 2- hydroxyet hyl ] am no] et hyl ] ammo] - [

1, 1" bi phenyl ] -2, 4-di carboxylic acid Collecting the relevant fractions from
further elution of the silica gel colum 35 used to provide Exanpl BEG100§ave
the title conpound (188 ng) as a white solid. 11DEC20Q@ WO 99/65877
P~T/ EP99/ 039580 44ss684H2~Cl , NZOS. M+ cal cd 455. 1374, foundrAbdoisdy7 d +0.3
nmu; n.mr. (CD~-OD) 8 values include 3.44-3.47 (t, 2H), 5.01 (m 1 H), 6.61
(d, 1 H, 6.8 (d, 1 H, 6.96 (s, 1 H, 7.28-7.47 (m 4 H, 7.46 (s, 1 H,
7.91 (dd, 1 H, 8.11 (d, 1 H. 5Exarrp|e13(R) 3 -[[2-]

2- (3- Chl or ophenyl) - 2-

hydr oxyet hyl ] ammo] et hyl ] ami no] -[ 1, 1’ b| phenyl] 2- met hyl - 5-carboxylic acid as
a white solid {47 ng); C24H25ChN2C6: M cal cd 425. 1632, found 425.1638 D
0.6 mmu; 101H.haxane:(@ibsecetale andvial aguequs HGlddhe aguequs laysyasa. 64 (m  1H),
5.65 (bS 1sé&Parated, ﬁa#@d@wﬁlﬁl (ﬁkxa&bﬂeth)@ abdtafedandimbtie basid By ddditich df) , 7. 67

(s, 1 H,
(R)-3-[[2- E{@%" lun-I!EF'orop SRy |$ Waf‘fgx" “”r’#n"%g hefm °aertﬁtﬁo ]-[1,1' bi ph
enyl | - 2- met AYY ihe-cogtaneararnige ‘EFCFFE‘%’/‘H?I ”é P\é%/ s Em 8%3?‘?3@ ng) and
l'i thiund hydcmned&aﬁdr@bfjdd&hetnt(e]@&mgmd (478 5ngpesreptadoriess oil.

(R-3-[[2-F tré?ﬁr%M@f(ﬁeélwubﬁr ?\MH) 272.0.

hydr oxyet hyl | am no] et hyl ] am no] - 1" bi phenyl ] - 3-chl or o- 4- car boxylic acid
as a yellow solid %5205 3 mg); C23H22C12N20 M+ cal cd 445. 1086, found
445.1071 0 Intermediate 490 n. mr. (CD30D) S values include 3.10-3.24 (m 1 H),
3.56 (t, 2HR)-B{DA2{BiChiorddhentl)- 971y6|dxyelh)+ﬂ)am|r61]é360>(yqi-[1.T-Hiﬁhenﬁl]-QO-6. 92 (m
(2:;) 1)71 0 (Earbaxylﬁ):ac% méhfilestept) » 7.29-7.37 (m 3H), 7.42-7.50 (m 3H) 7.50
(R-3 -[[2- [[5156’%“'%%'?‘8‘8}% hy@amne) H‘P&Ubﬂh‘ﬁ)?'}eé}ﬁlr?oﬁaé?%gatea%aﬁéj (1, 1' bi ph
enyl ] - 3- chl 619>2and A H&W'P@Swﬁf@ K24 @g} arnitsprpstiars (4 Gmi-bwag 500 ng) and
| 25 [ithi urrhbaqéd aK7eies memtmdf arre rhiktute was corficeatmtke with a rotary

hydrE)£<2 ”“2/65 o noﬁ;} F:g nzig oduct. Purp]':catlo ysullca el chromato ra hgci d as a
yeIIOV\%/ ol i Eytgi ‘g}fnf ng ‘Nz‘%ﬂo %?1%&“ égn \Xeq Yind 455. 1390
D +1.6 mmu; 31i.athyl acgteia aByhanol) affarded thectitiggempoarrd G90® maj asla H), 3. 43- 3. 45
(m 2H), 4-9310|(I§B§,oill H, 6.69 (d, 1 H, 6.97-6.99 (m 2H), 7.20-7.31 (m

& hooa o shestaheplip/datfejmteb B 1B 83T (s A B A1 DE

20 Similarly prepared was:

Intermediate 50
(R)-3'-[[2-[(2-Hydroxy-3-phenoxypropyi)aminolethyllamino}-{1,1'-biphenyl]-3-

) carboxylic acid methyl ester as a reddish oil (37 mg);

25 Electrospray MS (positive ion): (M+H) 421.1;
from methyl-3'-[(2-aminoethyi)amino]-[1,1'-biphenyl]-3-carboxylate (117 mg) and
(R)-(-)-3-(phenyloxy)-1,2-epoxypropane (54 mg).

Intermediate 51
30 (R)-2-(3,5-Dichlorophenyl)-2-hydroxyethanoic acid
The title compound was prepared from the corresponding cyanohydrin, which
was obtained from 3,5-dichlorobenzaldehyde by a modification of the procedure
employed by Huuhtranen and Kanerva for the synthesis of optically active
aliphatic cyanohydrins (Tetrahedron Asymmetry 1992, 3, 1223). The procedure
35 of Ziegler et al. was used to convert the cyanohydrin to the mandelic acid




45 from

(R-3-[[2-[[2-(3-chl orophenyl) - 2-hydroxyet hyl ] am no] et hyl Jam noJ-[ 1, 1' bi ph

enyl]-3, 4-dicarboxylic acid dinmethyl ester dihydrochlonde (50D ng), and

| it hi um hydr oxi de nonohydrate (303 ng). 5 Exanple 16 ~R)-

"-[[2-[(2-Hydroxy- 3- phenoxypropyl )am no] et hyl ] ammo-[ 1, 1' - bi phen |

-3carboxylic websksgs a yellow solid (23.2 ng); C2~H2eN20-pctiebboosat cd

407. 1971, found 407.1966 0 +0.5 nmu; NWMR (CD30D): 8 val ues include

3.14-3.20 (m 1 H, 3.54 (t, 2H), 3.95-4.04 (m 10 2H), 4.23-4.27 (m 1 H,

6.f7 (d, 1 H, 7.38 (t, 1 H, 7.62 (d, 1 H, 7.65 (d, 1 H, 7.88 (d, 1 H,

8.19 (s, 1 H); from

(R -3 -[[2-[(2- hydroxy- 3- phenoxypr opyl )arrm)] ethyl]lam no]-[1, 1' - bi phenyl]3-c

arboxylic acid methyl ester (37 ng) and lithium hydroxide nonohydrate (20

mg} in 2:1 r8yithess 1990a625). Defalied aimphd meah{iliBd 9, 5igrRra) was wetted with
2-[

[

é-?:' . [[ | [ 2n(SoUsttitait® Btidty 45 mE; hyas W)zsatsmol)amémrmhmt Repopyilelhet’ - Ibl ghenyl ]-
car box c 0 calc
112 1910, 1SRRG Sadoys BbEL 4*338%% /SRRl o
3.09- 3. 15 (rﬁﬁ 47 g) andzcetprercyanqlysinin (249 g&"‘“ﬁm@g”é@dae" fakenapyr (s, 1
H, 6.96 (d 400! r;bfl)\)n d sddaled 8asklat F)om Ranﬁfera(tur,e fdf 24 h. The9thixiuds was filere®. 20 (s, 1
|(_DR$ ;r OF]Z [ almond meal was e)ftra_cted with ethyl ﬁcetate The eex%rﬂ%t)s( were bi pheny! |
3- car boxyl i °'?;? I"Bgﬁﬁtﬁﬁ gg%e e@ﬁ%{ a%GJHPYVt I%i%dﬁ 8%5?%‘2]’}% %onohydr at e
) 25 (108 mif) cansegtratedrbydiagiieric amt@? k)2 5)°|UtERéNﬁ$ISé"§‘Bat 75°C for 4

- ([ 2R [ [ 2+( 3hé]‘ia|sOlt|6@W&l&%er&thu}ﬁmiﬂﬂvpfeﬁ(*'de]rﬁlel, asd -[ 1, 1' bi phe

nyI ] gnﬁaf b% éét Rl hgp?ﬁg I;gd?gw re |n m extracted aq

R[(2 oro en t di_net Q’ Pé]ayg%'g ethyl][(tert
-but oxy)carlﬁ ﬁ'P lon ¢! tE gf’ IRERIATS 8- 96 aci d
met hyl est etbvcmomybse iaddition ﬁWG@W&?ﬁd kydsaghari¢ acid cawRedesmna tQ4 m.) was

stirred for sdpdbite olin6f thi shuscusvnaseli This isttué vas tHeatdxitbcted Wath ettied, stirred

f 20 t 35 th
rosi dug: and TRE PREsTEOHaa s ol e R AR 11 D e

C 200270 odiiBsymROUsE AEEbISY 'b‘?%"\s{'g(#égg fh 3:1 nethanol : water (10
m), treatempM!Pb106fBi um hydr oxi de nonohydrate (120 ng) and stirred
overnight, The m xture was concentrated under reduced pressure and

chronat ogr ap Sl%e%ﬂit(%ﬁ' ca eluting with Pnethanol : di chl oronet hane: 88%
anmoni um hygroxide }m 85:; 1. 5 tQ gi ve th? 5 t|tIe conmpound as a white
solid (31 myeth pge ygroxyethanpate \1) 425; HPLC (C18).

98. 35%puri t yA soRitign of (rﬁl){2d3r5edlatn10nophenvi)fﬁehmwgtmnmoawdw 10 g) in

acetonitrii enewér@r mH&)Qoma%ﬁg¢JnEQﬂfaqapﬁnmﬁc asid i mLQWExamféd&e& 19-25 were

prepar ed | n FEgg:ﬁ“
[ 2R-[ r%t ﬂg@i rox%bhﬁ no plr't%at {‘g?ﬁrno] [1, 1" bi phe
nyI] 2 car bd ”baﬁel resUlf Q\ﬂ'ﬁ" Q'BF‘?'YF ('2‘3 ﬁﬁ‘?e"‘at Egzcgoék n8€pray MBS
(posifive i @nmtlor( Wadfvasit witPL@trae8)aquedussrdpur bicgrpboddte Solutiorut e ret enti on

time uzs Ng 3oidWed BYsakfitehdudous sB@lMIchithitid sGutlor?1bmith | MRsrampgg i ¢ acid
gradi ent mﬂ%b&né%nﬁr? guh%é) hthe ethyl acetate was removed, and the yellow oil was
recrystallized from hexane (70 mL) to afford the title compound as a colorless
crystalline solid (10.68 g). The mother iquor afforded additional product (3.61 g)
upon cancentration.
30 mp: 68-69 °C.

Intermediate 53
Methyl (R)-2-[tert-butyl(dimethyl)silyljoxy-2-(3,5-dichlorophenyl)ethanoate
: A solution of methyl (R)-2-(3,5-dichlorophenyl)-2-hydroxyethanoate (10.485
35 g). tert-butyldimethylsilyl chloride (8.07 g), and imidazole (3.64 g) in N,N-




detection by absorbance at 254 nM from
"-[[2R-[ (2- (3-chl orophenyl )-2R-[[(tert-butyl)dinmethylsilyl]oxy]ethyl][(ter
t 20 but oxy) car bonyl ] am no] propyl ]Jam no]-[ 1, 1' - bi phenyl ]-2-carboxylic acid
met hyl ester (575 ng)) 4N hydrochloric acid in 1, 4-di oxane (5 n1_)] 31?&2002
| it hi um hydr oxi de nonohydrate (185 ng) in 3:1 nethanol -water (10 nlL
Exanpl e 20 ~ 8065877 PCT/EP99/03958
"-[~LR-[[ 2- (3- Chl or ophenyl ) - 2R- hydr oxyet hyl ] am no] propyl ] am no] -[ 1, 1' bi phe
ny~-2, 4-di carboxylic acid as a yellow solid (302 ng); Electrospray M5
(positive ion): (MtH) 469 ~HPLC (C18): 94.2% purity, 8.71 mnute retention
time using a 30-80% acetonitrile-waterggdth 0.1 %trifluoroacetic acid
gradl ent nobile phase with 30 detection by absorbance at 254 nM from
-[[2R-[[2-(3-chi orophenyl )-2R-[[(tert-butyl)di methylsilyl]oxy]ethyl]J[(ter
tbut oxy) car simethyligarimaoidsr (G ynl) avasstirrpd underitisigen far|18k. Yolstiesmsskyi i ¢ aci d
di met hyl estirén (ehfovedBhderddcty BAE Meekiduatiad chidmbichrabHesamesi(ca nL) and

| ithium hydroxi de. t D t 4. m). 35 1
1 Dac 2005 B Gl Be REee Ry SBalaglf xie %"‘%TE‘SWBM Shaihéls 5
5- L- [ [ 2R- [ [ 2-%oieriess o 6199t ) - 2R hydr oxyet hyI ] ami no] pr opyl ] ani no] phenyl ] - 3p
yri di neBar basghy.FFoaad:dC §$.63, ¥ €12% W B8bN 9%, Ciﬂﬂzz@ﬁ(}!zﬁlremlmsbﬁaﬁﬂvs
(positive i qpgias(MIdagtsd 5 HPLC (C18): 94.0% purity, 6.30 mnute retention
tinme using a 30-8D% acetonitrile-water with 0.1 %trifluoroacetic acid
gr adi ent nobil e phase wth detection by absorbance at 254 nM from
5-[3-[[2R[(2-(3-chl orophenyl)-2R

- ([ (tent - butiptejrdediae!syl si | yl ] oxy] et hyl ] [ (tertbut oxy)carbonyl]am no] propyl]a

m noj E"F@”y' JRE2 kLS RGAERA |y 250 - &Eﬁl@%bha @t‘ﬁ%ﬁ‘él (292 mg), 4N

o B ot B T AT il oo

2- [ 3-[[ 2R- [ [oxe( Bhdhpsroph Gl E) STt anatex! Ky)- q-ﬁﬁﬁt-no] propyl ] ami no] phenyl L31

&(3 g)sflr It :ji/ gefaquWemynawudxﬁs -(3,5ydHIsrapisetlyi)ethaddate (19)81 d?;luecdmmlto; axr/el\/gml o
p 3?%%m&%}@er%ﬁr@ﬁ Frpqug r(a%@eq’ co?éle%s%&%ﬁ%j Wds sﬁnje% Aty

t1 me usLng ace oroacetlc acid

Ut i o1p " SoieTeeTaiS Brin Retort 8 G2 iHISh RS SHMHELOTHODEIE SRl TPorm
2-[3-[[2R-[ [nzl,)(vﬁscﬂﬁdgd gpjmrgel )I'he Respfiing mixture was allowed to warm to room

[ ((tert-but tempérakirédnaiviag! thenyi]ueédwitd émt/ewetatwtrwb)phaémwbmsno} propyl)a

m no] pheny! ]ﬂtéreggﬁﬂoqbﬁ_@%ﬁé l?ﬂé%h\nﬁt 1?; %tég%’l afRhEE", Tﬁéﬁﬁra@

hydr ochl ori c | um r oxl %!e m)nohydrat e

(295 nm) |ns§Pi'afeé’t’Pf3HS§dW8fal¥P5ﬁqa °H3L Ve’ﬁ%&‘é{ e Wit

R) 5- [ BO[ 3- [qcetaty. Zh(a:exn:m@ndp“memar)ncZayhyqfrtbaﬁ@atewe}rawpmlreﬂhwas}m no] phenyl

C-z az 3%: hydrvmh7sahﬁatéefaunmaeroamwbn|6n®csdmti@a @iei@aghesiuth lsdlfa(té)iz mg)f g
S S nmmu sa oun

C. 61.04, %“g%zg'lq\l%e@%éﬁgégg%gé{eﬂ%'égg%%%ﬂﬁéyéél%wzr’o Lequires 30

61.04, H 5 digh hegmy%g aqarlaﬁ]a colorless oil (13.36 g). Based on'its

(R) - 5y ( 3- [ [ 2ppftauni,3he lifloocapimmng iImade-yd ¢z €Y% dfdieydi) di net hyl si | yl J oxy] et hyl ][
(tert E)ls OXY )NMR Baawlel avlutie] it S|, BRyrionol] @hsmy h]os (s, 9H), 5.00 (s, 1H), 7.22-

2, 3-di hydr o~7s xyiic acid nethyl ester (691 ng), 4N
hydr ochloric aégﬁ'gzéﬁr}ﬁgg?dl ogane (120 nmL) and lithium hydroxi de nonohydrate

(170 ng) in 3:1 tetrahydrofuran-water (20 niL).
Intermediate 55

Methyl (R)-2-(tert-butoxycarbonyl)[2-[tert-butyl(dimethyi)silyl]oxy-2-(3,5-
30 dichlorophenyi)ethyljaminoacetate
Glycine methyl ester hydrochloride (7.87 g) was added to a solution of crude
(R)-2-{tert-butyl(dimethyl)silyljoxy-2-(3,5-dichlorophenyl)ethanal (13.36 g) in
dichioromethane (200 mL) under nitrogen. Triethylamine (8.74 mL) was then
added, and the reaction mixture was stirred for 30 min. Sodium
35 triacetoxyborohydride (17.71 g) was added, and the yellow mixture was stirred




35 110 E C 2002 WO 99165877 PCT/ EP99/ 03958 48 Exanpl e 24

(R -5-[3-[[2-[[2r(3-chl orophenyl) - 2-

hydr oxyet hyl ] am no] et hyl ] am no] phenyl ] - 3pyndi necarboxylic acid as a yel |l ow
solid (115 ng); CzzH22Cl, N30,: M+ calcd 412. 1428, found 412.1429 REC-1033
mu; 5 nmr. (CD-OD) s vaI ues include 3.11-3.29 (m 1 H), 3.58 (t, 2H),

4.97 (dd, 1 Kyoosmssp® (d, 1 H), 6.97 (s, 1 H), 6.99 (d, 1pdirprebodss7.35 (m
4H)) 7.46 (s, 1 H), 8.51 (s, 1 H, 876 (s, 1 H, 9.00 (s, 1 H; from

(R -5-[3-[[2-[[2-(3-chl orophenyl)-2-[[(tert-buty|)di met hyl silyl Joxy]ethyl][
(tertbutoxy)carbonyl ] an no] et hyl ] am no] phenyl ] - 3- pyri di necar boxylic acid
met hyl 10 ester (251 ng), 4N hydrochlgmic acid in 1,4-dioxane (10 ni) and

| i t hi um hydr oxi de nonohydrate (96 ng) 1 n 3:1 tetrahydrofuran-water (20 ni).
Exarrpl e 25

(R) - 2-[ 3- [ [ 2¢ fdo2n EBpedtanedpihizinly | TheZedntidn ovixtetehwas] them dibjted with pam no] phenyl ] -
? 15 |toyrl di @sm@@éafue&s%eluqor%f l@odﬁ%llé@!\‘alﬁ BirsL)(Pe ) 1ay elﬂgr@lié osgrgylg/s(
positive iaqn e ude m
TR @Fgarafs?f* 2 ek 3y Rus e gy e%iaﬁ?%*“’?%ﬁ i 5 21 (o
1 H), 8.59 (& mi).Hhe extraghwas combined with the organic layer, washed wuth

(R -3 -§][2- [s[aﬁrrétad abhcﬁm@rsbexnm ohictide (13 miL), doed yhaghesietrhsuifatd) yardoxy] et hyl ] [ (t

ert20 but ox % r@g}%gﬁqhgla}fmeﬂg\pm@w ]06 pyridi ne-carboxylic acid
Firs B sipthce!

et hyl ester m.) and

i t hi um hydr o (858 ) W 28 b YRR B apdiiat er (1. 5
m.) . Exanpl eesidting s@ﬁmpﬁe)uashpatep [aR9% 32 shdermipsigeny¢or)t h. The solution was

2- hydr oxyet kiblka taRiof ¥ pkritire OdidhéhmorhatogRiphedlbmeined S xefbting il d as a
el Lopgo! | ekt Mo g&zmgses Inc:}‘lfézf@) flt g ds é%@ﬁ;o%ggg%m 1436 0

1 (t) 2
5 01 {dd, 1PF9dU°Ba"9dzca( 0%, (Riye-ltept-butyldimethylgjlylloxy-ge3 gg'cfﬂmpyheﬂzl')g%(? 86H%rr)
3H); 30 fr omrtran2l. T drdet botrameve)fhe alcohol, tert-butyldimethylsilyl chloride (2.11 g)
(R -6-[3-] [%nBl}rardGEolélzésarrﬁ ¥ lalided {0l $chitloRss YHe) sl (1B RDY hsin! Y1 ] oxy] et hyl J[ (

tert - but oxy) skl B‘?ﬂé! (ANLY The tdbetid AHTRIR DRRLY Jre(?BXJer%%‘SSﬁ?ot%W' lc acid

nmet hyl ester
(R -% 18- ’XOHNPS(V@E thesrrepmuet vndes vaquugh 208 the/rFidieeny| si | yl ] oxy] et hyl [ (
t ert but oxy) chrdomtgdrhpimetiodresilial deh retmihp mith ylekariz/etlryl iadetatea(r KotoyllOi 1. |mci d et hyl
ﬁsg fgx?ge( 26ris fMishnert Y <3 reomrh@ﬁﬂecc odna Wa%@?géﬂfiég gc(;ﬂn@. i 4s§gﬁ glr ta th:aum65
rré) in (3:1 ‘%”#@Bﬂ‘g%?‘gﬁhﬁ‘f'@xy 36@ gre/rtr'gdw?é r ( >1/70 ny) (vvas
i sol ated by Lo TEReIUEmMSAE St A6 ( Nal ‘ng with 12:1:0. 1
chl or o2@r m et hanol : anmoni um hydroxi de). 5 Tabl et conpositions

Intermediate 56

(R)-[(tert-Butoxycarbonyl)-[2-(tert-butyl(dimethyl)silanyloxy)-2-(3,5-dichloro-

phenylethyll-amino]-acetaldehyde

) Diisobutylaluminum hydride (1.5M in toluene, 3.9 mL) was added to methyl-
25 (R)-2-(tert-butoxycarbonyl)-{2-(tert-butyl(dimethyl)silyl]oxy)-2-(3,5-

dichlorophenyl)ethyllamino}acetate (1.5 g) in toluene (25 mL) at -78 °C. The

mixture was stirred for 75 min, quenched with methano! (4 mL) followed by 15%

aqueous sodium potassium tartrate (10 mL). The mixture was filtered through a

pad of Celite, and the filtrate was placed in a separatory funnel after addition of

30 ethyl acetate. The organic layer was separated, dried over sodium sulfate,

fitered and concentrated to supply the title compound (1.3 g).

n.m.r, & values inciude -0.13 (d, 3H), 0.02 (d, 3H), 0.88 (d, 9H), 1.42 (d, 9H), 2.9-

3.2 (m, 1H), 3.4-3.65 (m, 1H), 3.754.15 (m, 2H), 4.8-5.0 (m, 1H), 7.05-7.35

(m,3H), 9.50 (d, 1H).

35



The foll ow ng conmpositions A and B can be prepared by wet granul ation of
ingredients (a) to (c) and (a) to (d) with a solution of povidone, foll owed
by addition of the magnesi um stearate and conpression. 10Conposition Am!g
tabletmIg tablet(a) Active ingredient250250(b) Lactose B.P.21028(EC %#di um
Starch dycol |l ate20- 1215{d) Povi done B.P.159(e) Magnesi um

St ear at e5350038Q8app0si tion B20m I g tabletm (tabl et (a) Acldre®son3oss

i ngredi ent 250250(b) Lactose 150150-(c) Avicel PH 1016026(d) Sodi um Starch
G ycol i ate2012) 25(e) Povi done B.P.159(f) Magnesi um

St ear at e53500300Conpositi on C30m /g tabl etActive

i ngredi ent 100Lact ose200St ar ch50Povi dong535Magnesi um St ear at e4 WO 991 65877
50 359 ~ ~ 0 E ¢ 200z PCT/EP99103958 The foll owi ng conpositions D and E can
be prepared by direct conpression of the adm xed ingredients. The | actose
used in conpatginnddaie B7i s of the direct 5 conpression type. Conposition D m

/-q tabl et AR}-BVR-[NG-CHlbRBheRHR-leVbgnramemyBlgpkALRYH(BR-Egel at i ni sed
Starch NF15 b%f& ﬁ% Sd1Eh =1 O (t_@l hﬁ@géa\@g){%tgggﬁgh 250l\/agne5| um

Stearate 5L — rel ease
conpositi on)§|§3_£g tablet(a) Active ingredient50025(b)
Hydr oxypr opy| etatestred kblutiars ef13l-2minst-1 déc biphe@ Pearhoxwiy o medint ester B. P53( d)

Povi dong E Is. 69386@ Yaenpet a%&@r)gﬁz w&me&&m.@@ﬁmt Bon Ica? be f
prepare y u ution o

povi done, Fﬁ&ﬁgﬁgﬂ 7 hﬁ'ha'% e&ﬁéﬁhﬁ 'é ?a)t?n%g é)r? ésgt)rhgptmgto%eg‘a npr essi on.
35 11 o £8mppees v@@m%ﬁewd&qdm/ PWS% for bRt bve m&wtt’@

( Ent er i c- coabeidmttaidetdxybémohedrde-(6 Gaf) @cs taadbéadbsd thie r&€aatipostiréddn C can be

pr epar ¢d by ovOAIhD ITAd YR ab RN dsS Mn@:ﬁ'ed?@'fméétﬁlakéﬁtaq%teo@éqs&fmﬁ“ c pol ymer such

as cellul os etate V|n ht hal

hydroxyprops’fc}‘?gqc’ﬁ fe ar@é??'ﬁ|°§@$d’8'ﬁf{ﬁ‘§f’%¥” nﬁﬁ’p?rga%c %@5? W& s of

met hacryl i c dged QV%ﬁQd'HET Mémnddhaépimewtaﬁwm@sqdeund@ewpa@d prepgure Except f or
Eudragit L, té hieme pisiteyforims Theoesiduealvaopurified bdeilidtdgel(chyorn@ographyof t he
quantity of a8 YRR wits €9heQbindeth 3Rk atd %Qﬁ’roxﬂ& {RE &Y€ RbmPBIRY cracki ng

during,application storage. Suitabl'e plasticizers include diethyl
pht hal 35 “&\at % %::(?%O&at e and triaceti n 10 Conposition H (Enteric-coated

control | ed ﬁéﬁ%’&%@ﬂ’éﬂﬁ@??'tlﬁl@é} i(M+dbBr%Y t abl ets of Conposition F can be
prepared by coating the tablets with 50ng/tablet of an enteric polyner such
as cellul os .ate, polyvinylacetate phthal ate,
hydroxypropflsllﬂlai(rat('.?l?l’igjlg-:\p PJ}HQ%]I ose phthal ate, or anionic 15 pol yners of
nmet hacrylic acid and methacrylic acid methyl ester (Eudragit L). Except for
Eudrag?-%/ L, Imtaemedigi@b§mers shoul d al so include 10% (by wei ght of the
quantity of 3pmm[[e:(3meidapmhy|@e2aLm&wmwﬂrm%mlﬂwmmthmm ane cracking

,?5 .

during appli 4 di et hyl
pht hal at e, u Y O~Capsu fc,sad:ci‘FhIeHJ Teons

Conposi ti on SAIEAR 8 yihie Qam, Qf? 'BQ)epar ed by adnixing the i ngr edi ents of
Conposi t i on Efeciiosnay MSppsitive ieg): tMoNa-Boe) BB3.d gel atin capsules with the

resul t26g nifes@ emite®PLSidheAt]-2-cafbokylic iabidmegthyTegteh @378 m@adrad(2Ry a sini | ar
manner . Compagiy } Bcdbonyl)-[2R-(tert-butyldimethylsianoxy)-2-(3-

chlorophenyl)ethylJamino}-propionaldehyde (651 mg).

Intermediate 59

30 3'-[[2R-[[2-(3-Chlorophenyl)-2R-[[( tert-butyl)dimethylsilyljoxylethyl)[(tert-
butoxy)carbonyllamino]propyllaminol-[1,1-biphenyl]-4-carboxylic acid metnyl
ester as a white foam (296 mg),
Electrospray MS (positive ion): (M+H) 653,




ngl capsul e (a) Active ingredient 250 30 (b) Lactose B.P. 143 (c) Sodium
Starch Aycollate 25 (d) Magnesium Stearate 2 420 35 Conposition C 1 1 D
E C 2002 WD 99165877 52 nyl capsul e (a) Active ingredient 250 (b) Macrogol
4000 BP 350 600 5 PCT/EP99/03958 Capsul es can be prepared by mel {iiri(tpg
Macr ogol 4000 BP, dispersing the active ingredient in the nelt and filling
t wo- part har dwgebesst’n capsul es therewi th. Conposition D1OrgiEPequsesseActi ve

i ngredi ent 250Lecit hi n100Arachis O | 10045015 Capsul es can be prepared by

di spersing the active ingredient in the lecithin and arachis oil and
filling soft, elastic gelatin capsules with the dispersion. Conposition E
(Control |l ed rel ease capsul e) 20ng/ capsugs(a) Acti ve

i ngredi ent 250(b) M crocrystal line Cell ul ose125(c) Lact ose BP125(d) Et hyl

Cel l ul ose_13) 25513 The controll ed rel ease capsul e conposition can be
prepar ed by &0 rlgBi(eg-HHI VYA PAGHERARTEOUSIMENYLINeI-Ag3an extruder, then
spher oni si ngchdordpltinyl)ethy idmena>aropioraidehydd S40rm@dndd-bmire-[arle coated with a
rel ease conty;ohddyNQ-cEREE RNScid FhbthPesidithdsithged into two-part, hard gelatin
capsul es. Corrp05| tion F {Ent eric capsul e) rrg/capsul e (a) Active ingredient
250 35 (b} Mcrocrystaliine Cellulose 125 110 EC 2002 WO 99165877 53
PCT, ~EP$91030gmediate 6t ose BP 125 (d) Cel l ul ose Acetate Phthal ate 50 (e)
l[o)i et hyl ght haU[@Re[H(BOBlomphérg/| )R- mtért}batgli)lﬁmbmyrswm@ﬁémylmen-an Ee pr epar ed
y extrudin I t hen

spher oni si ngb"ﬁh% gﬁg%lﬁmﬁgﬁépilﬁ%ﬁﬂdﬂ{?rP'MEnP%%%B%ﬁ%é@qﬁ?ﬂdcoat ed with an
enteric menbdEgkny; egter Prﬂ)é‘?'ﬁ}”ﬁ%arﬁ %*ga@ﬂ cizer (e) and filled into two-part,
hard gel at i nEleatpaspraysViS {Rosiyayirgi M+dt) 761 Ent eri c- coat ed control | ed rel ease

capsul, le?o Entﬁrhta'-é‘mm%l{h asmpﬁer@mzwenbémofynEaslarmubahwee@a(m rhg)lemaatl ng thhe
control | ed-r teric polymer such as
cel lul ose ac F q pﬁ?’hjcﬁ%%nw Iﬂﬁ%’?‘éﬂ\ S'BR%%'Z% Pty

g aceta I'at e,
hydroxypropy?m%rPh@ﬁrtyQFmﬂ'i%%" [ﬂﬁ? aéz{e@y de (6 §n| c pol ymers of -nethacrylic
acid 15 and nethacrylic acid nmethyl ester (Eudragit L). Except for Eudragit
L, these pol yweemediateosl d al so i ncl ude 10% (by wei ght of the quantity of

pol yner, gused3 1 i RoBIARLE b AherdyR AX-2: Qﬂ-bg&!}QFn%Uﬁls‘ﬁ{l@gﬁiegﬁq[ﬂg@qi ng
fi . )

appl i catl on et—of——storage,—ourtapte- et e pht hal at e,
tributyl cithuer)carbonyilaminelprepyllaminolphenyl)-3-pyridinecarboxylic acid methyl

ester as a white foam (339 mg);

Electrospray MS (positive ion): (M+H) 654;

from 5-(3-aminophenyl)-3-pyridinecarboxylic acid methyl ester (185 mg) and
20 [2R-(tert-butoxycarbonyl)-[2R-(tert-butyldimethylsilanoxy)-2-(3-

chlorophenyl)ethyllamino]-propionaldehyde (317 mg).

Intermediate 62
) 2-[3-[[2R-[[2-(3-Chloropheny))-2R-[[{tert-butyl)dimethyisilylloxylethyl][ (tert-

25 butoxy)carbonyllaminolpropyl]aminolphenyl]-3-pyridinecarboxylic acid methy!
ester as a white foam (339 mg),
Electrospray MS (positive ion): (M+H) 654;
from 2-(3-aminophenyl)-3-pyridinecarboxylic acid methyl ester (273 mg) and
{2R-(tert-butoxycarbonyh)-[2R-(tert-butyldimethylsilanoxy)-2-(3-

30 chlorophenyl)ethyljamino}propionaldehyde (504 mg).

Intermediate 63

(R)-3"-[{2-[[2-(3-Chlorophenyi)-2-[[(tert-butyl)dimethylsilylloxy]ethyi]i(tert-

butytoxy)carbonyilaminojethyilamino}-[1,1'-biphenyl}-2,4-dicarboxylic acid
35 dimethyl ester as a foam (1.8 g);




20 Intravenous injection conposition Active ingredient 0.200g Sterile,
pyrogen-free phosphate buffer (pH 9.0) to 10 m 25 The active ingredient is

di ssolved in nost of the phosphate buffer at 35-40C, then nade ?p 50 vol une

and filtered through a sterile mcropore filter into sterile 10 ﬂ1lﬂi@@%

vials (Type 1 ) which are sealed with sterile closures and overseal s.

| nt ranmuscul ar wonp/eseiii on conposition 30 Active ingredi ent OpcAkrgRepsy|

Al cohol 0. 10 gd ycofurol 751.45 gwWater for Infection g.s. t0o3.00 m 35 ey

a E ¢ 200z WD 99/ 65877 54 PCT/ EP99/ 03958 The active ingredient is dissolved

in the glycofurol. The benzyl alcohol is then added and di ssol ved, and

wat er added to 3 m. The mxture is the filtered through a sterile

m cropore filter and sealed in sterile 3 m glass vials (Type 1 ). 5 Syrup

conposition Active ingredient Sor. Sol utign 1.50g 3 ycerol 1.00g
0" Sodi i EbTRohFREE BBSEE - 5u s 0 054arid 83 feeBivdi et otk to 5. o

The sodi um e xatH),i7s41didssid);ved in a portion of the purified water and the
15 sorbitol f?c%{#Jaﬁ{ho%ﬂQ -2 Ila%aadb&wéeadmmemy%&eﬂ(s 38¢ afld arf1ek.ssol ved.

e sl o e ALt lon i, o e

myl supp8si t coptyiRidenyee (9B ent 250 Hard Fat) BP (W tepsol H15 - Dynamit
NoBel ) 1770 2020 @25 one-fifth of the Wtepsol H15 is nelted in a

st eam j acket|ffl Radlats4d5C maxi mum The active ingredient is sifted through
a 200lmsie

Mai nt ai ni ng wwymmmwéaramjmuammel lr1elnﬁm mgl Iﬂrohlv_ﬁg‘égs_rbeﬂmEamds added to
t he sygpensifethyidstdt as S fBarh(8@OmpyY ensure a honmpgenous mix. The entire

susperis! on |l S UaBESElal I PLANSR B0 @1 ShARBEIS AL eRY Seifen and, with

cont i nuous stl Frin erature’of 38-40C,

2.02g ali qu&g éf65t bt 3€% (% 35D’ 88 fq éH into suitable plastic noulds and
t he supposi tfoom 8saminbgW'ebiphenylp8ichtopo-Aearhoxdivreidanethyl. esis (50mg) 0 E C 2002

WO 99/ 65S77 &R (R)-[(tert-butoxycarbonyl)-[2-(tert-butyldimethylsilanoxy)-2-(3-
15 chlorophenyl)ethyljJamino}-acetaldehyde (1.0 g).

Intermediate 65
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2-[[(tert-butyl)dimethylsilylloxylethyll (tert-
butoxy)carbonyllamino]ethyllamino]-[1,1'-biphenyl]-2-methyl-5-carboxylic acid
20 methyl ester as a white foam (509 mg),
Electrospray MS (positive ion): (M+H) 653.3;
from 3'-amino-[1,1'-biphenyl]-2-methyl-5-carboxylic acid methy! ester (500 mg)
and {2R-(tert-butoxycarbonyl)-[2-(tert-butyldimethylsilanoxy)-2-(3-
chlorophenyl)ethyljamino}acetaldehyde (1.3 g).

) 25
intermediate 66
(R)-5-[3--[[2-[[2-(3-Chlorophenyh)-2-[[{tert-butyl)dimethylsilylloxylethyil[ (tert-
butoxy)carbonyllaminolethyljaminolphenyll- 2,3-dihydro-7-benzofurancarboxylic
acid methyl ester as a foam (681 mg);

30 TLC Rf (4:1 hexane/ethyl acetate) = 0.14;
from 5-(3-aminophenyl)-2,3-dihydro-7-benzofurancarboxylic acid methyl ester
(500 mg) and (R)-[(tert-butoxycarbonyl)-[2-(tert-butyldimethylsilanoxy)-2-(3-
chiorophenyl)ethyllamino]-acetaldehyde (1.3 g).

35 Intermediate 67




5,10 15 Active ingredient (631m Anhydrous Dextrose Potato Starch
Magnesi um St ear ate Pessarv conposition ng/pessary 250 3S0 363 7 1000

PCT/ EP99103958 The above ingredients are mixed directly and pessaries
prepared by conpression of the resulting m xture. Transder nal ﬁgﬁgﬁ |on
Active ingredient 200ng Al cohol USP 0.1 ml Hydroxyethyl cell ul 400z
active ingredwentssannd al cohol USP are gelled with hydr oxyrsTieppy/adeB| ul ose
and packed in a transdermal device with a surface area of 10 cnR. 20 11
0 E C 2002 WD 991 65877 PCT/ EP991 03958 56 Clains 1. A conmpound of Formula
(I') or a pharmaceutically acceptable derivative thereof: RS R OH 5 (I)
wherein Rl is a phenyl, naphthyl) pyri%@l, t hi azol yl, phenoxynet hyl, or
pynmi dyl group, optionally substituted by one or nore substituents selected

fromthe groppsgeNe. étémamsﬁeml?@@éh-bwmaéws@h%m +.Cl_gal kyl
\\,/\,'n;g e;gﬁnumtgg)g”fpggngﬁagﬂl friﬂyﬂ [lﬁa'p e;nv pfpyr?éme qai'}zru lc‘capld gthxwrs (?SeRﬁ or

CTT

C, _sal kyl ; Xstes agayygtow fosun f&?? mg)NH Hor-NCI ~al kyl ; 15 R3 is cyano,
tetrazol - 5- Wiects mm@%o\gﬁﬂ% RnR (M&)lepdogen or C, $al kyl; R4 and R5 are

B T e %h@*’"‘%?@g?“t R S S

R5 are bondé@"‘r@t%ﬁfé@i‘w) BBr(EﬁShb‘é{YB thwaw ray, together with the
car bon at onehtovophienylettyiiemire}acetaddetyde (0.6gm a fused 5 or 6 nenbered ring
optionally ~ 20 contai ning one or two nitrogen, oxygen, or sulfur atons;
and Y is N 2. <A conpound according to Claim1 wherein R is

phenoxynet h ﬁ substituted by two, or three
subst i 5 ABent (tert-butyl) d|methyIS|Iyl]oy]efhyl][(tert-

butoxy)carbonyl]amlno]ethyl]amlno] -[1.1'-biphenyl]-3,4-dicarboxylic acid dimethyl
ester as a white foam (1.3 g),

Electrospray MS (positive ion): (M+H) 697.6;

from 3'-amino-[1,1'-biphenyl)-3,4-dicarboxylic acid dimethyl ester (580 mg) and
15 (R)-[(tert-butoxycarbonyl)-[2-(tert-butyldimethylsilanoxy)-2-(3-
chlorophenyl)ethyllamino}-acetaldehyde (1.5 g).

Intermediate 69
(R)-3-[[2-[[2-(3,5-Dichlorophenyl)-2-[[(tert-butyl)dimethyisilylloxylethyl][(tert-
20 butoxy)carbonyllaminojethyllamino]-[1,1'-biphenyl}-3-carboxylic acid methyl
ester as a white foam (1.1 g);
n.m.r. 5 values inciude -0.12 (s, 3H), -0.01 (s, 3H), 0.86 (s, 9H), 1.45 (s, 9H),
3.92 (s, 3H), 7.47 (t, 1H), 7.98 (d, 1H), 8.21 (s, 1H),
) from 3'-amino-[1,1'-biphenyl]-3-carboxylic methyl ester(443 mg) and (R)-[(tert-
) 25 butoxycarbonyl)-[2-(tert-butyl-dimethyl-silanyloxy)-2-(3,5-
dichlorophenyl)ethyljamino}-acetaldehyde (1.3 g).

Intermediate 70
(R)-2-13-[[2-[[2-(3-Chlorophenyl)-2-[[(tert-butyl)dimethylsilylJoxylethyi][(tert-

30 butyloxy)carbonyllaminolethyllamino}-[phenyl]-pyridine-carboxylic acid ethyl
ester as a pale yellow foam (239 mg);
n.m.r. 8 values include -0.12 (s, 3H), -0.01 (s, 3H), 0.86 (s, 9H), 1.45 (s, 9H),
3.92 (s, 3H), 7.47 (t, 1H), 7.98 (d, 1H), 8.21 (s, 1H); from 5-(3-aminophenyl)-4-
pyridinecarboxylic acid ethyl ester (216 mg) and (R)-{(tert-butoxycarbonyl)-[2-




25 hydroxy, C, ~al koxy, C,.-~alkyl, vitro, cyano, hydroxynethyl, and
trifluoronmethyl. 3. A conpound according to Claiml or 2 wherein R is
phenoxynet hyl or phenyl substituted by a chlorine) fluorine, bronm ne,

met hyl, or trifluoronmethyl. 30 11 DE C 2002 WO 99165877 PCT/ EP99103958
57 4. A conpound according to any one of Cains 1-3 wherein R2{ispiymjpgen
or nethyl. 5.wlogegpound according to any one of C ains Ilrct/Brbrensssn S
hydrogen. 5 6. A conmpound according to any one of Clains 1-5 wherein X is
NH. 7. A conpound according to any one of Claim1-6 wherein R3 is CO2H Q10
8. A compound according to any one of Claim1-7 wherein at |east one of R
and R5 is hydrogen. 9. A conpound accd8ding to any one of Claim 1-8 wherein
R' and R5 are both hydrogen 15 10. A conpound according to any one of

Clains 1-9 erel 0 erein R
I S phenoxy rB‘F\‘EH'ﬁ"a%?ﬁ gtgg ne'y%%ﬁ\%érjrpﬁg] gﬁqtgg%yﬁgj(s%wom ne,
met hyl, or tWd)f| uoromethyl; RZ is 20 hydrogen or nmethyl; X is NH, or NCH
R3 is CO2H, and Y is CH. 12. A conmpound sel ected fromt he group consi sting

of : | tgrme,dlate 71 -
honyl | 35car KBRS GRGEE énylkﬁ—ﬂﬂ!r%ﬁ’x’é:%QYhy]s"i‘y'Hox?]L iteham nol - (1. 1-bip

(R)-3'-[[2- [HuRsx{ silaminelathylaming} . phemyi P-eatbeatide hy veiteno] - [
1,1 -bi phenyd,d,g gh70Mm )ar boxyl ic acid d| rret hyI ester;

(R) 3 -[[2- [él%ct Eer% ?%gwé(lo)nzj%-og)?droxyet hyI ] am no] ethylJamno]-[1,1 -bip

1.

? eR;1 yg] 2[ [n;t [fr(om AMIRP b} -3 carbon¥rlle 229 mg) and (R)-{(tert-
2- hydr d8yet rbjatqmcarbor}se)t-[Bytehatmtyid)]ne[hy}silanldmyple(&ychI]aﬁﬁ:hanyl}emmamb'@x-yI ic acid

di net hyl eSta%étaidehyde (753 m _
(R-3-[[2-[[2-(3-chl orophenyl ) - 2- hydr oxyet hyl]am no]jethyl]Jamno)-(1,1"-bip
henyl ] 3-chl or o- 4-carboxylic acid nethyl ester;
(R) - 3" - [[ 2- [nterpediaied2chi or ophenyl ) - 2- hydr oxyet hyl ] ani no] et hyl ] ani no] - [ 1, 1’
bi phenyl | - 3(3»64@[@@ {3eClalcrodhaersd) iR/l (ters gyl dimethyldilviDoky1E&hARE@&t-WO 991 65877
15 butoxy)carbonyllaminolethyllaminol-[phenyl]-2-pyridine-carboxylic acid methyl
ester and (R)-6-[[2-[[2-(3-chlorophenyl)-2-{[(tert-
butyl)dimethyisilylloxylethyll[(tert-butoxy)carbonyllamino]ethyllamino]-[phenyl}-2-
pyridine-carboxylic acid ethyl ester as a yellow oil (263 mg) as a 1:2.5 mixture of
the methyl and ethyl esters;
20 Electrospray MS (positive ion ). (M+H-BOC) 539.9 and 553.9;
from 6-(3-aminophenyi)-2-pyridine-carboxylic acid methyl ester, 6-(3-
aminophenyl)-2-pyridinecarboxylic acid ethyl ester (126 mg), ) and (R)-[(tert-
butoxycarbonyl)-[2-(tert-butyldimethyisilanloxy)-2-(3-chlorophenyl)ethyllamino}-
acetaldehyde (490 mg).

Intermediate 73

(R)-3'-{[2-[[2-(3-Chlorophenyl)-2-[[(tert-butyl)dimethyisilylloxy]ethyll(tert-

butoxy)carbonyllaminolethyllaminol-[1,1'-biphenyl]- 3-(1H-5-tetrazole)
(A) To a stirred solution of (R)-[(tert-butoxycarbonyl)-[2-(tert-

30 butyldimethylsiianioxy)-2-(3-chlorophenyl)ethyljamino]-acetaldehyde (134 mg),
and 3'-amino-[[1,1"-biphenyl}-3-[1H-5-tetrazole) (50 mg) in anhydrous methanol
(35mL) was added acetic acid (45.5 mL). After stirnng for 10 minutes sodium
cyanoborohydride (33 mg) was added and the reaction stirred for 64 h. Worked
up by partitioning between 15% Rochelle's salt and ethyl acetate. The aqueous

35 layer was extracted again with ethyl acetate. The organic layers were combined
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(R-3-([2-1(2-(3, 5-di chl orophenyl)-2-hydroxyet hyl ] am no] et hylJam no]-[1, 1
bi phenyl ] - 3- carboxyl i c aci d;

(R)-3' - ((2-[[2- (3-chi or ophenyl ) - 2- hydr oxyet hyl ] ani no] et hyl ] ani nbj D& 2802 b p
henyl ] 3-carboxylic acid; 5

(R)-3"-[[2-[ [wo dsasgrhl or ophenyl ) - 2- hydroxyet hyl ] am no} et hylckamsnsdss [

1, 1' - bi phenyl]2,4-di carboxylic acid 2-nmethyl ester;

(R -3 -[[2-[(2-(3-chl orophenyl ) -2-hydroxyet hyl ] am no] et hyl ] am no] - [

1, 1' - bi phenyl ] 2, 4-di carboxylic acid;

(R -3"-[[2-[[2-(3-chl orophenyl)-2-hydrd®xyet hyl ]am no] ethylJam no]-[1, 1" -bi p
henyl]lO 2 nmet hyl - 5- carboxyllc aci d;

bty 5t P s Bl ORIt ete, 2V ALoL WA ATLiRS] ¢ DbhaRhngly (1.1 -bip
(R-3-[[2- [npgaa(rtsus:hnawebph@mtqg@w@ﬂ&yéhlanr@rmﬁbfmlrﬁwmawvmo] [1,1' -bip
henyl ] 3, 4- dingadoki@¥y ! i ¢ acid; 15

(R-3-([2- %&g&wws ?bo%%‘%}’?l(’lgﬂ)'bé@m no] et hyl ] am no-[ 1, 1' - bi phenyl ] - 3c

ar boxyl i c aci

(R -3 §[2 [[2-(3-chl orophenyl) - 2-hydroxyet hyl ] am noet hoxy] -[ 1, 1' - bi phenyl ]

-3carboxylic a()d; To a stirred mixture of (R)-3'-[[2-[[2-(3-chlorophenyl)-2-[[(tert-

3 -[(2R- ([2bﬁ%@lmé?ﬁy@ﬂbwh&nﬁﬁrémey@th@fﬁha}é}r@:némmbl am:nol -[ 1, 1' - bi ph

enyl(][§0R ?[ g%rpgp %Ij 08 %nl I'Il )(35£F§nw acPd trlmetthxls‘ laznder134 m?/)l T toluen [1,1' -biphe

nyl ] 2- car box iq ded imethyitin oxnde (9. gmg The reaction was héated toe‘?OO P

3 -[[2R ([ 2°(331v6r|fligmlt opllamaylbb(é:m.)hgasradzigdatthqm]mlnrervqspranpfprr]sdm nol-[1,1" -biph

enyl | 2, 4- di @ ?@Kﬁéékcarﬁcdo%e%d The mixture was partitioned between a

[5)y£ |3d|[ Eg? 3*?@ Sg‘& o% u)m blcarggnaté))éxg pr%ralce'tﬂgt 0JI'IE) r%%nJc?nQerr]O] phenyl ] -3

2-[3-([ 2R ([\A@S(qxtreﬁadﬂgynerﬂty@d@mmemﬁ@inIqr@ﬁq{bfppr@pw? am no] phenyl ) -3

pyri di necar kquydusdapars diere acidified with 3N hydrochloric acid, extracted with ethyl

(ZF% 33 gf?h[y[ %c&t%?ebér?ﬂﬁglcgmmﬁ%\‘da)n qﬁg,bgéén@w&%éwévbﬁmaaﬁéﬁdrh¥h&£@ no] phenyl ] -

(R)-5- [ 3  Shered 309 conpesiigiaa nyion be fihse ssrbichy | Sisa 954 PRCRVASEERANo) pheny 1 1 -

3pyri di necard®d®y clioréaran: methanol:ammonium hydroxide) gave the title compound as

(5) 2- 53 [ [a-l(ghﬁorfag@fdaﬁf apm?yb%)zaé B%)édgiogyf): Eylc] 52181020] et hyl ] am no] pf ~enyl ]

-4pyri di nec ia ativ

geR)ny?] géﬁ Emgé?ﬁaé% g}%ﬁ%vgl&n) %Mtygéogiyﬁgtyl ]am no]ethyl]Jamno]-[1,1 -bip

E}R) -|3] 3[ [ 2- Ea[*zm(p? 1(:hI ogophenyl ) - 2- hydr oxyet hyl ] am no] ethyl Jam no]-[1, 1'-bi p
eny - car IBExahipld 1 €,

(R) - 213 || 4R)-paraifp eRERGAIABAN]-2-narbiRhiRiuminoehARIil)of Iy flo] phenyl ] -
pyri di necaraL_) XY 1T y nie,j,hi ) dg (f-& calry acceptabre derrvative

t here 13 RIS ‘;‘a'qd‘ Yo EPIRHCIYYL )Cgroup consi sting of: 10

(R) - SPF-Q [[2- E“{SPJL(t@n(ﬂﬁK%)r%ﬂﬁdﬁy@)chWWﬂﬂ 4l ] ami no] et hyl ] ami no] phenyl ] -
3pyr| di necal‘dﬁ%&!im&hﬁﬂwl}oxy]ethyll[(ten -butoxy)carbonyljamino]ethyl]aminc)-[1,1'-

[[2R [ 24§ &Eﬁ@( FH?& ﬁ!ch@rﬁemm{s@w?fé%)]'ﬁﬁhri@hd%"cﬂBMé hagsol -[1, 1" bi phe

nyI I-2,4-di %&lloxane 10 mL) was stirred for 3 days. Diethyl ether was added and the

reaction was stirred for 20 minutes. The title compound was collected by

30 suction filtration as a white solid (210mg),
C.H,sCILN,O,: MH+ caled 425.1632, found 425.1635 A 0.3 mmu;
n.m.r.(CD,0D) & values include 3.19-3.13 (m, 1H), 3.36-3.30 (m, 3H), 3.63 (t,
2H), 3.92 (s, 3H), 4.99 (dd, 1H), 6.87 (d, 1H), 7.10 (m, 2H), 7.37-7.30 (m, 4H),

. 7.47 (s, 1H), 7.54 (t, 1H), 7.84 (d, 1H), 7.98 (d. 1H), 8.22 (s, 1H)
35



(R)-

3'-[[2-[(2-hydroxy- 3- phenoxypropyl )am no] et hyl ] am no-[ 1, 1' - bi phenyl ] -315
carboxylic acid; (R -3 -[[2-[[2-(3-chl orophenyl)-2-

hydr oxyet hyl ] am no] et hyl Jam no] -[ 1, 1' - bi phenyl ] 2-net hyl -5- car haxXhg @paci d;
(R-3-[[2-[[2-(3-chl orophenyl ) -2-hydroxyet hyl ] am no] ethyl Jam no]-[1,1" -bip
henyl ] 3- car bo%gls,;/&sﬁci d; 20 or a pharmaceutically accept glgpsbREdsyati ve

t hereof . 14. compound according to any one of Clainms 1 to 13 for use in

t herapy. 15. Use of a conpound according to any one of clainms 1-13 in the
25 manufacture of a nedicament for the treatnent of of a mammal, including
man, of conditions susceptible of anel4poration by an atypi cal

bet a- adr enocept or agoni st. 16. A pharmaceutical conposition conprising a
conpound according to 30 any one of clainms 1-13, or a pharmaceutically
accept abl e sHMilalyH¥eRased wewget her with one or nore pharmaceutical ly
acceptable carriers. 17. A process for the preparation of a conpound of
formula (1) ©QMid $i ng: 35 (A) deprotection of a conpound of Formula (1),

PU3215 60 1 I CSFEC2D02 R2 R N P2~ T ar:. R4 RS~ R3 5.(B), i nterconversion
of anot her ,:@@W.{ Chlgraphenyl)s ' elnya ‘%’ Jaminel- 'ound of Formul a

(111) whth Digenbdrciesbe t“l(‘n!‘-:tll‘u‘ | estel diRygEechig 'dtaép'ﬂ wile sglig hout
purificati on4p8 mgnt er medi ate products; R4 R3 R R5-~C~ R~ NP2~CHO O P' 10
(111) or HAN (48 (RATIamkesleB7C ARaURS 1860 KO, (VI11) with a
conmpound of r¥ruf afc}fl . ,
Assay Found: C 55.95; H 5.26; N 4.98%; C,H,,CI,N,0,.2HCI requires C 56.18;
H 5.26; N 5.04%;
) 10 from (R)-3'-[[2-[[2-(3-chlorophenyl)-2-[[(tert-butyl)dimethyisilyljoxy]ethyl][(tert-
butoxy)carbonyl]Jamino]ethyljamino}-[1,1'-biphenyi}-2,4-dicarboxylic acid dimethyi
ester (508mg) in 4N hydrochloric acid in dioxane (10 mL).

Example 3
15 (R)-3"-[[2-[[2-(3-chiorophenyl)-2- hydroxyethyl]lamino]ethyilaminol-[1,1"-biphenyi]-
2-methyl-5-carboxylic acid methyl ester dihydrochloride as a white solid (370
mg);
Electrospray MS (positive 1on): {(M+H) 439.3;
n.m.r.(CD,0D) § values inciude 2.28 (s, 3H), 3.33 (t, 2H), 3.57 (t, 2H), 3.87 (s,
20 3H), 4.97 (dd, 1H), 6.72 (m, 2H), 6.81 (d, 1H), 7.26-7.37 (m, 5H), 7.46 (s, 1H),
7.80 (s, 1H), 7.86 (d, 1H);
from (R)-3'-[[2-[[2-(3-chiorophenyl)-2-[[(tert-butyl)dimethylsilyljoxyjethyl][(tert-
butoxy)carbonyl]lamino)ethy{lamino}-[1,1'-biphenyl}-2-methyl-5-carboxylic acid
methyl ester (508mg) in 4N hydrochioric acid in dioxane (10 mL).

25
Example 4
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2- hydroxyethyljaminolethyljamino]-[1.,1'-
biphenyl}-3,4-dicarboxylic acid dimethyl ester dihydrochloride as a white solid
(743 mq);
30 C,eHxCLN,O,: MH+ calcd 483.1687, found 483.1682 A -0.5 mmu,
Assay Found: C 55.03; H 5.36; N 5.04%; C,H,,CI,N,0,.0.64H,0 requires C
55.04; H 5.38; N 4.94%;
from (R)-3'-[[2-][2-(3-chlorophenyl)-2-[[(tert-butyl)dimethyisilyijoxy]ethyl][(tert-
. butoxy)carbonyllaminolethyljamino]-[1,1'-biphenyl}-3,4-dicarboxylic acid dimethyl
35 ester (1.1 g) in 4N hydrochloric acid in dioxane (10 mL)
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Example 5
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2- hydroxyethyllaminojethyllamino}-[1,1'-

biphenyl}-3-chloro-4-carboxylic acid methyl ester dihydrochloride as a white solid
5 (617 mQ);

C,H,,CILN,O,: MH+ calcd 459.1242, found 459.1235 A -0.7 mmu;
Assay Found: C 54.08; H 4.90; N 5.13%; C,H,,CI,N,0,.2HCI requires C 54.15;
H 4.92; N 5.26%;
from (R)-3'-[[2-[[2-(3-chiorophenyl)-2-[[(tert-butyl)dimethylsilyl]oxy]ethyl][(tert-

10 butoxy)carbonyl]amino]ethyi]laminoj-[1,1"-biphenyl]-3-chloro-4-carboxylic acid
methyl ester (874mg) in 4N hydrochloric acid in dioxane (10 mL).

Example 6
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2-hydroxyethyllaminolethyilamino}-[1,1'-biphenyl]-
15 3-(1H4-5-tetrazole) dihydrochloride as a white solid (18.6 mg);
C..H,NO,Cl,: MH+ calcd 435.1700, found 435.1681 5 1.9 mmu;
n.m.r. (CD,0OD) & values include 3.11-3.19 (m, 1h), 3.37 (¢, 2h), 3.64 (t, 2h), 4.99
(dd, 1h), 6.87 (d, 1h), 7.14-7.16 (m, 2h), 7.32-7.34 (m, 4h), 7.46 (s, 1h), 7.64 (t,
1h), 7.83 (d, 1h), 7.96 (d, 1h), 8.30 (s, 1h),
20 from (r)-3'-[[2-[[2-(3-chlorophenyl)-2-[[(tert-butyl)dimethylsilylloxyjethyl][(tert-
butoxy)carbonyllaminolethyllamino]-[1,1'-biphenyl]- 3-(1h-5-tetrazole) (52 mg) in
4n hydrochloric acid in dioxane (10 ml).

Example 7

) 25 (R)-3'-[[2-[[2-(3-Chlorophenyl)-2-hydroxyethyllaminojethyllamino]-[1,1'-biphenyl]-
3-carbonitrile dihydrochloride as a white solid (105 mg);
C,:H,N,0,Cl,: MH+ caled 392.1530, found 392.1530 A 0.1mmu;
Assay found: C,59.17; H, 5.19; N 8.93% C,,H,,N,0,Cl, 2HCI requires C, 59.43;
H, 5.20; N 9.04%;

30 m.p. 191-206°C;

from (R)-3'-[[2-[[2-(3-chlorophenyl)-2-[[(tert-butyl)dimethylsilyljoxy]ethyl][(tert-
butoxy)carbonyl)aminolethyl]lamino]-[1,1'-biphenyl)- 3-carbonitrile (173 mg) in 4N
hydrochloric acid in dioxane (10mL).

35 Example 8
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Example 11
(R)-3'-[[2-[[2-(3-Chioropheny!)-2-hydroxyethyliaminolethyilaminol-{ 1,1'-
20 biphenyl}-2.4-dicarboxyiic acid 2-methyl ester
The product was prepared from (R)-3'-[[2-{[2-(3-chlorophenyl)-2-

hydroxyethyilaminojethyljamino]-[ 1,1'-biphenyl]-2,4-dicarboxylic acid dimethyl|
ester dihydrochloride (406 mg) and lithium hydroxide monohydrate (262 mg) in
3:1 methanol-water (20 mL). Silica gel chromatography eluting with 5:2:0.1

) 25 chloroform:methanol:ammonium hydroxide afforded the title compound (35 mg)
as a white solid.
C,sH.ClLN,O,: MH+ calcd 469.1530, found 469.1522 A -0.8 mmu;
Assay found C, 63.93, H, 5.36, N, 6.91; C,.H,;C!|,N,O, requires C, 64.03, H,
5.37, N, 5.97

30
Example 12
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2-hydroxyethyilaminolethyilammno}-[ 1,1'-
biphenyl]-2,4-dicarboxylic acid
Collecting the relevant fractions from further elution of the silica ge! column
35 used to provide Example 11 gave the title compound (188 mg) as a white solid.




109& ()-3s!-109%& ()-\S
Kl zX6t UB! 1 Of 1 109& ()-!0f ! 109& ()-!0f!10%q& ()-!0f!110% 1 & ()-!f!109%h& ()-L

L109& ()-K!!.""#y##wU3t U! 00f | 109& ()-! &Of ! 109& ()-!0f ! 109& ()-!Of ! 109& () -
| Of 1 109B8& ()-!0F | 1OYAAL () - #####$S$SI $xY: 103 109& () - f 11 DEC 2001
s100& ()-!", 10%& ()-s 10%& ()-s$SFMO%& ()- 10 10

10i $$SSMABEYMB¥Xsd7h Ol G' 10%& () - *! 301 G' 109%& () - *! PCT/EP99/03958

0l G'10% ()-*1$01 G'10% ()-*!)0l G 10% ()-*

1 G'1098& () - *We&G ' $(((WUBXY: ! 0 G' 10%0& ()-*! 0l G' L0%& ()-*! 0 G' 10%& () - *!
0l G' 109908 ()-*! 0l G’ 109%00& ()-*! 0l G' 10%& ()-*(2))" * W : ++wlBxY: !

0l G' 109 ()-*! 0l G'10%& ()-*! Ol G' 10\ & ()-*!0l G' 10%& () - *!

0l G' 10%& () *IOIG10%)o& () - *++tt++++ xY: | 13 109& () -[

s1ova O 12 @’mgb stme)asghwa/&md4§9W7lgwg431rg Rl
3 1B oD QAR 30h Fol rk ReA stgr e O

10k HkH! 0! 1oma<ae|&1 i), 6960151096 T 287)47 (M) HHOoTBHBES1 ) 7:91 AU OVRINE: 10 )(d! 26A6MB\ 67
667dBM ! 0! 11482”10888 ()-'y3 : 10%& ()--f

S109& ()-! -10%& ()-109& ()- $I 109& ()-78x:L;; L<$=wU3M ! FOYZ"109%&' ()-'!F
0YZ" 109 () '1<0YZ"109%&' ()-'!88&0YZ"100& ()-'!;

0YZ" 10%& () ExempeAd 00k ()-' $=>$@ @@ @ @E@@\ =! FO 109%& ()- %109%& ()- 10
10 (R)-3'- [2 [[2- (3 Chlorophe nyl)-2- hydroxyethyllaminolethyliamino}-{1,1'-

107109%! () - |c1e9:@a€)a wRERGRLARFRIEZXE(| =1 | 0Y! 10%)] bj & ()
- & udy! 100

. > 1 Y109 ] & &* 1 10%&
() - KELFG H I GNP oY d;; %P‘RX‘&Q@%&A 0l iy 10741 0)-
10pp! oo 10%5|rj&r(( J\@Q-gylam%@;i@c(u) 224 (s, 3H), 4.64 (m, 1H), 5.65 (bs, 1H),
gg:%l?agfklgfc I()S—c&*éi Qf(!(rﬁOQ}@)g&SQ)(d &I’H ] T.h0 Bkmbp 7Mez!(5,00H) 07. 1D %, /1&)( ) - !
10%& () - $31(|§:cy 3 [2 gi:l@ c/ﬁio MI 2- ﬁc%clm &thyl m| ole h c?mm [1 1 $ 10%EE& ()-18
10%] & ()-\ WAL 5!
lithium hydroxude monohydrate {106 mg).
16
Example 14
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2- hydroxyethyllaminolethyllamino]-{1,1'-
biphenyl]-3-chloro-4-carboxylic acid as a yellow solid (205.3 mg);
C,:H,,CLN,O: MH+ caled 445.1086, found 445.1071 A -1.5 mmu;
20 n.m.r. (CD,0D) & values include 3.10-3.24 (m, 1H), 3.56 (t, 2H), 5.00 (dd, IH),
4.97 (d, 1H), 6.69 (d, 1H), 6.90-6.92 (m, 2H), 7.20 (t, 1H), 7.22 (t, 3H), 7.29-7.37
(m, 3H), 7.42-7.50 (m, 3H) 7.50 (d, 1H);
from (R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyl]lamino]ethyljamino]-[1,1'-
biphenyl]-3-chloro-4-carboxylic acid methyi ester dihydrochloride (500 mg) and
)25 lithium hydroxide monohydrate (158 mg).

Example 15
(R)-3'-[[2-[[2-(3-Chlorophenyl)-2- hydroxyethyilaminojethyljamino]-[1,1'-
biphenyl]-3,4-dicarboxylic acid as a yeliow solid (205 mg);

30 C,H.ClLN,O,: MH+ calcd 455.1374, found 455.1390 A +1.6 mmu;
n.m.r. (CD,0OD) & values include 2.97-3.00 (m, 1H), 3.43-3.45 (m, 2H), 4.97 (dd,
1H), 6.69 (d, 1H), 6.97-6.99 (m, 2H), 7.20-7.31 (m, 4H), 7.42 (s, 1H), 7.73 (d,
1H), 8.19 (d, 1H), 8.37 (s, 1H);
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(R)- 3-[[2-[(2-Hydroxy-3-phenoxypropyl)aminolethyllamino-[1,1'-biphenyl]-3-

carboxylic acid as a yellow solid (23.2 mg),

C,.HasN,0,: MH+ caled 407.1871, found 407.1866 A +0.5 mmu;

NMR (CD,0D): & values include 3.14-3.20 (m, 1H), 3.54 (t, 2H), 3.95-4.04 (m,

10 2H), 4.23-4.27 (m, 1H), 6.67 (d, 1H), 7.38 (t, 1H), 7.62 (d, 1H), 7.65 (d, 1H), 7.88
) (d, 1H), 8.19 (s, 1H);

from (R)-3'-[[2-[(2-hydroxy-3-phenoxypropyl)aminolethyilamino]-[1,1'-biphenyl}-

3-carboxylic acid methyl ester (37 mg) and lithium hydroxide monohydrate (20

mg) in 2:1 methanol: water (1 mL). :

15
Example 17
(R )-3-[[2-[[2-(3-Chlorophenyl)-2-hydroxyethyllaminolethoxy]-[1,1'-biphenyl]-3-
carboxylic acid as a white sohd (113.0 mg);
C,3H,,CINO,: MH+ calcd 412.13186, found 412.1308 A +0.8 mmu;

20 NMR (CD,OD): 5 values inciude 3.09-3.15 (m, 1H), 3.45 (t, 2H), 4.33 (t, 2H),
4,99 (dd, H), 5.01 (s, 1H), 6.96 (d, 1H), 7.47 (s, 1H), 7.65 (d, 1H), 7.92 (d, 1H),
8.20 (s, 1H);
from (R)-3'-[2-[[2-(3-chlorophenyl)-2-hydroxyethyljlamino]ethoxyl-{1, 1"-biphenyi]-
3-carboxylic acid methyl ester (180.6 mg) and lithium hydroxide monohydrate

)25 (108 mg) in 3:1 methanol: water (12 mL).

Example 18
3'-[[2R-[[2-(3-Chlorophenyl)-2R-hydroxyethyllaminolpropyllamino]-{1,1'-
biphenyl]-4-carboxylic acid

30 A mixture of 3'-[[2R-[[2-(3-chlorophenyl)-2R-{[(tert-
butyl)dimethylsilyljoxylethyl)[(tert-butoxy)carbonyl]lamino}propyljamino]}-[1,1'-
biphenyl}-4-carboxylic acid methyl ester (289 mg) in 4N hydrochloric acid in 1,4-
dioxane (4 mL) was stirred for 1.5h. The mixture was diluted with diethyl ether
and stirred for 20 min to give a viscous residue. The solvent was decanted from

35 the residue and the residue was dried under vacuum. This material was
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3'-[[2R-[[2-(3-Chlorophenyl)-2R-hydroxyethyilamino]propyilamino}-[1,1'-
biphenyl]-2-carboxylic acid as a white solid (238 mg); :

15 Electrospray MS (positive ion): (M+H) 425
HPLC (C18): 95.5% purity, 11.8 minute retention time using a 30-80%
acetonitrile-water with 0.1% trifluoroacetic acid gradient mobile phase with
detection by absorbance at 254 nM:
from 3'-[[2R-[[2-(3-chlorophenyl)-2R-[[(tert-butyl)dimethylsilylloxylethyl][(tert-

20 butoxy)carbonyljamino]propyljamino]-(1,1'-biphenyl]-2-carboxylic acid methyl
ester (675 mg), 4N hydrochloric acid in 1,4-dioxane (5 mL) and Iithium hydroxide
monohydrate (185 mg) in 3:1 methanol-water (10 mL).

Exampie 20
) 25 -[12R-[[2-(3-Chlorophenyl)-2R-hydroxyethyllaminolpropyljamino}-{1,1'-

biphenyl]-2 4-dicarboxylic acid as a yellow solid (302 mg);
Electrospray MS (positive ion): (M+H) 469
"HPLC (C18): 94.2% purity, 8.71 minute retention time using a 30-80%
acetonitrile-water with 0,1% trifluoroacetic acid gradient mobile phase with

30 detection by absorbance at 254 nM;
from 3'-[[2R-[[2-(3-chiorophenyl)-2R-{[(tert-butyl)dimethylsilyljoxy]ethyl][(tert-
butoxy)carbonyl]Jamino]propyljamino}-[1, 1'-biphenyl]-2 4-dicarboxylic acid
dimethyl ester (655 mg), 4N hydrochloric acid in 1,4-dioxane (5 mL) and lithium
hydroxide monohydrate (2566 mg) in 3:1 methanol-water (4 mL).
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pyridinecarboxylic acid as a yellow solid (111 mg);
Electrospray MS (positive ion): (M+H) 426
5 HPLC (C18): 94.0% purity, 6.30 minute retention time using a 30-80%
acetonitrile-water with 0.1% trifluoroacetic acid gradient mobile phase with
detection by absorbance at 254 nM;
from 5-[3-[[2R-[[2-(3-chlorophenyl)-2R -{[(tert-butyl)dimethyisilyljoxylethyi](tert-
butoxy)carbonyljamino]propyljamino]phenyl]-3-pyridinecarboxylic acid methyl
10 ester (292 mg), 4N hydrochloric acid in 1,4-dioxane (56 mL) and lithium hydroxide
) monohydrate (65 mg) in 3:1 tetrahydrofuran-water (3 mL).

Example 22
2-[3-[[2R-[[2-(3-Chlorophenyl)-2R-hydroxyethyllamino]propyljamino]phenyi]-3-

15 pyridinecarboxylic acid as a yellow solid (268 mg);
Electrospray MS (positive ion): (M+H) 426;
HPLC (C18): 95.5% purity, 4.79 minute retention time using a 30-80%
acetonitrile-water with 0.1% trifluoroacetic acid gradient mobile phase with
detection by absorbance at 254 nM; from 2-[3-[[2R-[[2-(3-chlorophenyl)-2R-

20 [[(tert-butyl)dimethylsilyljoxylethyl][(tert-butoxy)-
carbonyl]lamino)propyllamino]phenyl]-3-pyridinecarboxylic acid methyl ester (420
mg), 4N hydrochioric acid in 1,4-dioxane (4 mL) and lithium hydroxide
monohydrate (295 mg) in 3:1 tetrahydrofuran-water (3 mL).

)25 Example 23
(R)-5-]3-[[2-[[2-(3-chiorophenyl)-2-hydroxyethyllaminojethyllamino]phenyij- 2,3-
dihydro-7-benzofurancarboxylic acid as a yellow solid (197 mg);

C,sHsCIIN,O,: MH+ calcd 453.15681, found 453.1569 A -1.2 mmuy;

Assay found C, 61.04, H, 6.37, N, 5.60; C,H,.Cl,N,0,.0.67LiCI.0.59H,0 requires
30 C, 61.04, H, 5.36, N, 5.69;

from (R)-5-[3-][2-[[2-(3-chiorophenyl)-2-[[(tert-butyl)dimethylsilyljoxy)ethyl][(tert-

butoxy)carbonyilaminojethyljamino]phenyl]- 2,3-dihydro-7-benzofurancarboxylic

acid methyl ester (691 mg), 4N hydrochloric acid in 1,4-dioxane (10 mlL.) and

lithium hydroxide monohydrate (170 mg) in 3:1 tetrahydrofuran-water (20 mL.).
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7.46 (s, 1H), 7.75 (d, 1H), 8.21 (s, 1H), 8.59 (d, 1H),

from (R)-3'-[[2-[[2-(3-chlorophenyi)-2-[[(tert-butyl)dimethylsilyljoxy]lethy!][(tert-
20 butoxy)carbonyljamino]ethyllamino]-[phenyl]-4-pyridine-carboxylic acid ethyl

ester (239 mg), 4N hydrochloric acid in 1,4-dioxane (10 mL) and lithium

hydroxide monohydrate (65 mg) in 3:1 tetrahydrofuran-water (15.5 mL).

Example 26

) 25 (R)-6-[3-[[2-(3-chlorophenyl)- 2-hydroxyethyllaminojethyllaminolphenyl}-2-
pyridinecarboxylic acid as a yellow solid (30 mg);
C,,H,,N,O,Cl: MH+ caled. 412.1428, found 412.1436 A +0.9mmu;
n.m.r. (CD,0OD) d values include 3.24-3.08 (m, 2H), 3.61 (1, 2H), 5.01 (dd, 1H),
6.72 (d, 1H), 7.44 (s, 1H), 7.65 (s, 1H), 7.96-7.86 (m, 3H);

30 from a 2.5:1 mixture of (R)-6-[3-[[2-[[2-(3-chlorophenyl)-2-[{(tert-
butyl)dimethyisilyljoxylethyl][(tert-butoxy)carbonyijaminojethyllamino]phenyi}-2-
pyridinecarboxylic acid methyl ester and (R)-6-[3-[[2-[[2-(3-chlorophenyl)-2-
[[(tert-butyl)dimethylsilylJoxylethyl}{(tert-
butoxy)carbonyljamino]ethyljamino]phenyl)-2-pyridinecarboxyiic acid ethyl ester

35 (263 mg), 4N hydrochloric acid in dioxane (10 mL) and lithium hydroxide
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5 Tablet compositions
The following compositions A and B can be prepared by wet granulation of
ingredients (a) to (c) and (a) to (d) with a solution of povidone, followed by
addition of the magnesium stearate and compression.

\ 10 Composition A

) mg/tablet mg/tablet
(@) Active ingredient 250 250
(b) Lactose B.P. 210 26
(c) Sodium Starch Glycollate 20 12
16 {d) Povidone B.P. 15 9
(e) Magnesium Stearate 5 3
500 300

Composition B

20 mg/tablet mg/tablet
(a) Active ingredient 250 250
(b) Lactose 160 150 -
(c) Avicel PH 101 60 26
(d) Sodium Starch Glycoliate 20 12
Y25  (e) Povidone B.P. 15 9
) Magnesium Stearate 5 3
500 300

Composition C

30 mg/tablet
Active ingredient 100
Lactose 200
Starch 50
Povidone 5

35 Magnesium Stearate 4



10%Z& () -s10%& ()- 10zZh 10Zh"uVz[<H; 1
10zh, 3"10%Z& () - @O0%Z& ()-'0!10%& ()-\'!'uO! 109k ()-\!!1109%& ()-\D, 10%Z& ()-g&
zY7H, 1 10! 0@S 10%c& ()- @S 10%%& ()-@1, 109%Z& ()-! 0@ 109& () -
10@¢! 109%& ()- '@ 109%& ()- &uVv71 10l 11 DEC 2002
109&' ()-! -109%:& ()-109%& () - &10%6=&' () - 10ZZ 10ZZ 10ZZ! 0@S
109ZZ& () - Tdlwes¥edgdsdl 11109 ()- !'0!10%z& ()-! p0! 109 (pPcT/EP99/03958
F109%&' () -Z'x0! 109XX& () -!110% ()-Y; K-\:uVv71l '10@ 10%JU& ()-!0@
10%G& ()- @ 10% & ()-@,10%& ()-0!'!1109& ()- '0!'1109& ()- 2345DP_bbCl
110 109%Z& ()-! 10%Z& ()-s 10%&Z& ()- % 10%Z& ()- 10G 10G 10x0@
109%&' () - bzX6bCl 50
11 S& 10UKK&' () -! kOS! 109%&' () -! 0S! 1096S&' () -!0S! 109%CC&' () -! S 109%66& () -
MLO%Z& ()- _,~<bCl !'!'IS "110%"& ()-t!0& " %&' ()-f'&
"109&' ()-f @10%& ()-0, & MLO%Z&' ()-M & ME /<z&' ()-Mvyz{|{\=1
FHT10%% () - YO0k () - 10Z%
The following compositions D and E can be prepared by direct compression of
the admixed ingredients. The lactose used in composition E is of the direct

5 compression type.

Composition D

mg/tablet
Active ingredient 250
10 Magnesium Stearate 4
) Pregelatinised Starch NF15 146
400
Composition E
15 mg/tablet
Active ingredient 250
Magnesium Stearate 5
Lactose 145
Avicel 100
20 500

Composition F (Controlled release compaosition)

mg/tablet
(a) Active ingredient 500
)25 (b) Hydroxypropylmethylcellulose 112
(Methocel K4M Premium)
(c) Lactose B.P 53
(d) Povidone B.P.C. 28
(e) Magnesium Stearate 7
30 700

The composition can be prepared by wet granulation of ingredients (a) to (c)
with a solution of povidone, followed by addition of the magnesium stearate and
compression.
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Enteric-coated tablets of Composition C can be prepared by coating the tablets

with 25mg/tablet of an enteric polymer such as cellulose acetate phthalate,

polyvinylacetate phthalate, hydroxypropyimethyl- celiulose phthalate, or anionic

5 polymers of methacrylic acid and methacrylic acid methyl ester (Eudragit L).

Except for Eudragit L, these polymers should also include 10% (by weight of the

quantity of polymer used) of a plasticizer to prevent membrane cracking during

application or on storage. Suitable plasticizers include diethyl phthalate, tributy!

citrate and triacetin.

10
) Composition H (Enteric-coated controlled release tablet)

Enteric-coated tablets of Composition F can be prepared by coating the tablets
with 50mg/tablet of an enteric polymer such as cellulose acetate phthalate,
polyvinylacetate phthalate, hydroxypropyimethyl- cellulose phthalate, or anionic

15 polymers of methacrylic acid and methacrylic acid methyl ester (Eudragit L).
Except for Eudragit L, these polymers shouid also include 10% (by weight of the
quantity of polymer used) of a plasticizer to prevent membrane cracking during
application or on storage. Suitable plasticizers include diethyl phthalate, tributyl
citrate and triacetin.

20
Capsule compositions

Composition A
Capsules can be prepared by admixing the ingredients of Composition D above

and filling two-part hard gelatin capsules with the resulting mixture. Composition
} 25 B (infra) may be prepared in a similar manner.

Composition B

mg/capsule
(a) Active ingredient 250

30 (b) Lactose B.P. 143
(c) Sodium Starch Glycollate 25

(d) Magnesium Stearate 2
420

35 Composition C
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5
Capsules can be prepared by melting the Macrogol 4000 BP, dispersing the
active ingredient in the meit and filling two-part hard gelatin capsules therewith.
Composition D
10 mg/capsule
) Active ingredient 250
Lecithin 100
Arachis Oil 100
450
16
Capsules can be prepared by dispersing the active ingredient in the iecithin and
arachis oil and filling soft, elastic gelatin capsules with the dispersion.
Composition E (Controlled release capsule)
20 mg/capsule
(a) Active ingredient 250
(b) Microcrystalline Cellulose 125
(c) Lactose BP 125
(d) Ethyl Cellulose 13
)25 513

The controlied release capsule composition can be prepared by extruding mixed

ingredients (a) to (c) using an extruder, then spheronising and drying the

extrudate. The dried pellets are coated with a release controliing membrane (d)
30 and filled into two-part, hard gelatin capsules.

Composition F (Enteric capsule)

mg/capsule

(a) Active ingredient 250
35 (b) Microcrystalline Celiulose 125
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10 Composition G (Enteric-coated controlled release capsule)

) Enteric capsules of Compositon E can be prepared by coating the
controlled-release pellets with 50mg/capsule of an enteric polymer such as
cellulose acetate phthalate, polyvinylacetate phthalate,
hydroxypropylmethylcellulose phthalate, or anionic polymers of methacrylic acid

15 and methacrylic acid methyl ester (Eudragit L). Except for Eudragit L, these
polymers shouid also include 10% (by weight of the quantity of polymer used) of
a plasticizer to prevent membrane cracking during application or on storage.
Suitable plasticizers include diethy! phthalate, tributy! citrate and triacetin.

20 Intravenous injection composition

Active ingredient 0.200g
Sterile, pyrogen-free phosphate buffer (pH 9.0) to 10 mi

)25 The active ingredient is dissolved in most of the phosphate buffer at 35-40°C,
then made up to volume and filtered through a sterile micropore filter into sterile

10 mi glass vials (Type 1) which are seaied with sterile closures and overseals.

Intramuscular injection composition

30
Active Ingredient 0.20g
Benzy! Alcohol 0.10g
Glycofurol 75 1.45¢g
Water for injection q.s. to 3.00 mi
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Active ingredient 0.25¢g
Sorbitol Solution 1.50g
Glycerol 1.00g
10 Sodium Benzoate 0.005g
) Flavour 0.0125m|
Purified Water  g.s. to 5.0ml

The sodium benzoate is dissolved in a portion of the purified water and the

15 sorbitol solution added. The active ingredient is added and dissolved. The
resulting solution is mixed with the glycerol and then made up to the required
volume with the purified water.

Suppository composition

20
ma/suppository
Active ingredient 250
Hard Fat, BP (Witepsol H15 - Dynamit NoBel) 1770
2020
J25

One-fifth of the Witepsol H15 is melted in a steam-jacketed pan at 45°C
maximum. The active ingredient is sifted through a 200Im sieve and added to
the molten base with mixing, using a Silverson fitted with a cutting head, until a
smooth dispersion is achieved. Maintaining the mixture at 45°C, the remaining
30 Witepsol H15 is added to the suspension which is strred to ensure a
homogenous mix. The entire suspension is then passed through a 250im
stainless steel screen and, with continuous stirring, allowed to cool to 40°C. At
a temperature of 38-40°C, 2.02g aliquots of the mixture are filled into suitable

plastic moulds and the suppositories allowed to cool to room temperature.
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Pessary composition

mg/pessary
Active ingredient (63Im) 250
Anhydrous Dextrose 380
5 Potato Starch 363
Magnesium Stearate 7

1000

The above ingredients are mixed directly and pessaries prepared by
10 compression of the resulting mixture.

Transdermal composition

Active ingredient 200mg
16 Alcohol USP 0.1ml
Hydroxyethyl cellulose

The active ingredient and alcohol USP are gelled with hydroxyethy! cellulose
and packed in a transdermal device with a surface area of 10 cm2.
20



109 () -m hDi i 5j f kgkkyX6bC 10!! X0,)! 10%& ()- ,)!10%& ()-!0@10% & ()-!0@
10% U U8 ()-! 0@ 10%QQ& ()- @10% # & ()-k/11ninjnknl nwi [ MC 10!! X0, ) ! 10%
1033 1033 11 DEF 100
103310,) ! 10983& ()-'0,)! 1098JU& ()-!",)! 10%& ()-!0,)! 10%& () - | n{ nnnnVol odEMC
1011 X0,)! 1f 10% & ()-L-10%4| & () -t 10%4| & ()-19- 10%| & () -

10%| & () -$ 0%l & ()-108p; pl pIpKpLp| _; MC 10! | #3410% | &) p & (

110% | & () - W%?%L’ﬁ"()- )10f 10% | & () - LpMpNpZpf pgphp] ‘ic?%M’JOW&'()
#34110% | & ()- ! 10% | & ()- 10%| & ()- 10% | & ()- hp~ppppppvY7MC
10!!!10%|&'()- 10%|&'()- #34!10%|&'()- !10%|&'()- !10%|&'()-

pppPPPpp{ Y7MC 10! 110% | & ()- !10% | & %35- 10% | & ()- #34110% | & () -
110% | & ()- pppppPP{ YZMC 10!1110% | & ()- ! 10% | & ()- !10%|& ()- 10% | & ()-
#34110% | & ()- ppppppa{ YSMC 10#341 109 | & ()- 110% | & ()- !10% | & () -
10% | & () - #3499 0qq] @C 10#310% | @AM 341 10% | & ()- 1 10%| & ()-
10% | & ()- 10| & ()~ qqd99 ! g AMC 10310% | & ()- 10| & ()-

#3410% | & 110% | &

100 | & () Ao ioed o EarBi %p@arrﬂ#&%ﬁ@‘l%% e mont v7e
10#110%|&' ')ere°10%|&'() (110% | & ()- 10% | & ()- #34110% | & () -
0qpqqqaaqa{ YsMC 10#341 10% | & () - (110% | & ()- RLO0%L & ()- 10%| & ()-
#34qqqqqqal X; MC 10#10% | & ()- #34IRE0% | & ()RLYFOWI'& ()- 110% | & () -
10% | & () - qqqqqqqvY7MC K¢ 10% | & () ’6100 ) - [[#34110% | & () -
110% | & ()- '10% | & ()- goagdq 10% {)- 10% | & ()- 10% | & ()-
#34110% | & ()- 110% | & ()- ggaaryr{ AMC

s ()

wherein R11s a phenyl, naphthyl, pyridyl, thiazolyl, phenoxymethyi, or pyrimidy!
group, optionally substituted by one or more substituents selected from the
group consisting of halogen, hydroxy, C1.galkoxy, C1_galkyl, nitro, cyano,

10 hydroxymethyl, trifluoromethy!, -NRBRE and -NHSO,R6, where each R6 is
independently hydrogen or
C14alkyl,
RZ is hydrogen or C, calky;
X is oxygen, sulfur, -NH, or -NCq_galkyl;

15 R3 is cyano, tetrazol-5-yl, or -COoR7 where R’ is hydrogen or C, calkyl;
R4 and R5 are independently hydrogen, Cq._galkyl, -CO,H, -CO,C, calkyl, cyano,
tetrazol-5-yl, halogen, trifiuoromethyl, or C1.galkoxy, or, when R4 and RS are
bonded to adjacent carbon atoms, R4 and RS may, together with the carbon
atoms to which they are bonded, form a fused 5 or 6 membered ring optionally

) 20 containing one or two nitrogen, oxygen, or suifur atoms; and

Y is Nor CH.

2. A compound according to Claim 1 wherein R'is phenoxymethyl or phenyl
optionally substituted by one, two, or three substituents selected from halogen,
25 hydroxy, C, ;alkoxy, C, ;alkyl, nitro, cyano, hydroxymethyl, and trifluoromethyl.

3. A compound according to Claim 1 or 2 wherein R’ is phenoxymethy! or
phenyl substituted by a chlorine, fluorine, bromine, methyl, or trifluoromethyl.

30
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10. A compound according to any one of Claims 1-9 wherein Y is CH.

11. A compound according to Claim 1 wherein R' is phenoxymethyl or pheny!
substituted by a chlorine, fiuorine, bromine, methyl, or trifluoromethyl; R? is
20 hydrogen or methyl; X is NH, or NCH,; R®is CO2H; and Y is CH.

12. A compound seilected from the group consisting of;
(R)-3'-{[2-[[2-(3-chlorophenyl)-2-hydroxyethyllaminolethyijamino]-{1, 1'-biphenyl]-
3-carboxylic acid methyi ester;

25 (R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyl]aminojethyljlamino]-[ 1,1-biphenyl]-
2,4-dicarboxylic acid dimethyl ester;
(R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethylJaminolethyljamino]-[1, 1"-biphenyi}-
2-methyl-5-carboxylic acid methyi ester;

(R)-3"-[{2-[[2-(3-chlorophenyl)- 2-hydroxyethyijamino]ethyllJamino]-[1,1*-biphenyi}-

30 3,4-dicarboxylic acid dimethyl ester;
(R)-3"[{2-[[2-(3-chloropheny!)-2-hydroxyethyljaminolethyljamino}-[1,1"-biphenyi]-
3-chloro-4-carboxylic acid methyl ester;
(R)-3'-[[2-{[2-(3,5-dichlorophenyl)-2-hydroxyethyllamino]ethyl]amino)-[1,1'-
biphenyi]-3-carboxylic acid methy! ester;



1098 () -, 10%& () -, @100/#&' ()--}}}}}}}}pX<4‘ 109%& () -

_ 109%#& ()-, 109#& ()-,Y _ 10%:& ()-, 10%& ()- }}}}~~~~svv
4" 10%t& ()-,  10%& () -, Y 10%& () -, " 10%#& () -
10968 () -, ~~~~~~~~ | P24 10%$& ()-S" 10ty<>$& ()-S" 10%$& ()-S
@ 10%3$& ()- 109%& () - 11 DEC 200

(~)~~5~~15%>$&v?§)9@& ()- S 109%$& ()-S" 10%$& ()-S X" LOPEM&dots S' 10%3&

19®hL, " "10%$& ()-S" 10(V<>$& () SS X" 10%$& ()-S' 10%$& ()-S' 10%$& ()-S
' X 04591 M\ReG+" "~ 10%-$& () - 100/(>$& ()-S"" 10%$& ()-S""10%3$& ()-S X "1
096-$& () - SRSWKYBv] | +" 10%>$& () S 0S, dgl 0% () -

S, 110%%$& ()-""10%%$& ()-S X " 10%$& () S"10%%$& ()-Svwva"" 10% e$' & () -
"10% e$' & ()- %1 10% e$' & ()-10>$- 10>$10>$ 0S310%$& () -

S310%&' () -~ |(R)-OLMR[2-(S@ YO RegRie(yl)-2- hymblmmﬁ&m(wethxﬂamm{‘() 0

10% e$' & () biphehfd g&cébbo xylic-atRf e$' & ()-<|[; vu4" ,1 10% e$' & () -

0

@175 £ (ol PEbioffud e c}*%%é)‘g@thiﬂ%ﬁnéﬁﬁ Woed e ()-.1

10% e$' & ()@arqoxytm% & ()-yXK>"" 10K% 10K% , 610%K%& ()-, 1 10% e$' & ()-$

|1 10% 8% &R)-3 - nmwaﬂtor&bl@enwszMymayemy:;am.m@mhywnom 11 bIRBYE () - S

Sy 100896 Oz NI ko milifioded ) % | 103 () STOKATI >

o10ucsucs: (R $[ s 9_'8%’5}& %“ﬁ%’gi%'@&%ﬂﬁ“%]ft@'{ﬂ"@“fo%}% ﬁg‘

,+ '10%3%& (2)4 -dgal 9!)0"7@%& ()- % 10%8%& ()-m -0269|[: NA4 10 Llo%‘%& ()-

&ZlO%\ %&' () {RI-3UPAIBL - c)hlorEpﬁéiﬁﬁ)%&Hy(d}oxyethQ%h%b]éﬂryl]éf%&H‘Yé‘l“/&pﬁénﬂo| [ NA4
10 2-methyl-5-carboxylic acid;

) (R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyljamino]ethyl]lamino)-[1,1"-biphenyl]-
3-chloro-4-carboxylic acid;
(R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyl]amino]ethyllamino]-[1, 1'-biphenyl]-
3,4-dicarboxylic acid; '

15 (R)-3'-[[2-[(2-hydroxy-3-phenoxypropyl)aminolethyllamino-[1,1"-biphenyl}-3-
carboxylic acid;
(R)-3'-{[2-[[2-(3-chlorophenyl)-2-hydroxyethyljaminoethoxy]-{1,1"-biphenyl}-3-
carboxylic acid;
3'-[{2R-[[2-(3-chlorophenyl)-2R-hydroxyethyilaminojpropyljamino]-[1,1'-biphenyl}-

20 4-carboxylic acid;
3-[[2R-{[2-(3-chlorophenyl)-2R-hydroxyethyllaminojpropyl}amino}-[1,1'-biphenyl}-
2-carboxylic acid;

"“[[2R-{[2-(3-chlorophenyl)-2R-hydroxyethyljamino]propyllamino]-[1,1"-biphenyl}-
2 ,4-dicarboxylic acid;

)25 5-[3-[[2R-[[2-(3-chlorophenyl)-2R-hydroxyethyljamino]propyljamino]phenyl}-3-
pyridinecarboxylic acid;
2-[3-[[2R-[[2-(3-chlorophenyl)-2R-hydroxyethyllamino]propyllaminolphenyij-3-
pyridinecarboxylic acid;
(R)-5-[3-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyljaminolethyilaminolphenyi]- 2,3-

30 dihydro-7-benzofurancarboxylic acid;
(R)-5-[3-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyl]lamino]ethyljamino}phenyl}-3-
pyridinecarboxyilic acid;
(R)-2-[3-{[2-[[2-(3-chlorophenyl)-2-hydroxyethyilaminolethyljJamino]ptienyi}-4-
pyridinecarboxylic acid;
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10 (R)-5-[3-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyl]lamino]ethyl]lamino]phenyl]-3-

pyridinecarboxylic acid;
3'-[[2R-[[2-(3-chlorophenyl)-2R-hydroxyethyllamino]propyl]Jamino]-[ 1
biphenyl]-2,4-dicarboxylic acid;

1%

(R)- 3'-[[2-[(2-hydroxy-3-phenoxypropyl)amino]ethyl]amino-[1,1'-biphenyl]-3-

15 carboxylic acid;

(R)-3'-[[2-[[2-(3-chlorophenyl)-2- hydroxyethyllamino]ethyl]lamino]-[1,1'-biphenyl]-

2-methyl-5-carboxylic acid;

(R)-3'-[[2-[[2-(3-chlorophenyl)-2-hydroxyethyllamino]ethyllamino]-[1,1'-biphenyl]-

3-carboxylic acid;

20 or a pharmaceutically acceptable derivative thereof.
14. A compound according to any one of Claims 1 to 13 for use in therapy.
15. Use of a compound according to any one of claims 1-13 in the
25 manufacture of a medicament for the treatment of of a mammal, including man,
of conditions susceptible of amelioration by an atypical beta-adrenoceptor
agonist.
16. A pharmaceutical composition comprising a compound according to
30 any one of claims 1-13, or a pharmaceutically acceptable salt thereof,
together with one or more pharmaceutically acceptable carriers.
17. A process for the preparation of a compound of formula (I) comprising:

35 (A) deprotection of a compound of Formula (1l),
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(D) reaction of a compound of Formula (VIII) with a compound of Formula (IX).
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