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;e3e*( 1d#$' 6' T*( VWO 02/066418 1 PCT/ US01/ 49355 PROCESS Field of the %
Invention 5 The present invention relates to a process for the prepar ati(Q-‘qL,
of aryl emamleds@dm ne derivatives. Conpounds of this typePEGFESKIHNIT t 0 be
useful as agonists at atypical betaadrenoceptors (al so known as

bet a- 3- adrenoceptors). 10 Background offt the Invention Atypical

bet a- adr enoceptors are known to occur in adi pose tissue and the
gastrointestinal tract. Atypical beta-adrenoceptor agonists have been found
to be particularly useful as thernogefRQCESfl i - obesity agents and as

anti - di abet i Conmpounds havi ng atypical beta 15 adrenoceptor

agoni st acti WIM@WH@WIMWO been descri bed as being useful in the treatnent

. of hypergl ycaem a4, mal gr owirklPsfap®iRERionas bl ood pl atel et

aggregation inhi B8t s, as positive Tnotropi c agents and as

anti at herosclerotic agents, and as being useful in the treatnent of

gl aucoma. 20 CRBRUAASHYALED rA4i6s RORMrsdess &r 1B éﬁ’é}ﬁﬁ'ﬁoxb%r AryRa0PIaRaRIOr S

are described, for exanple, in WO 97/21665, WO 97/21666, W) 98/43953, WD

99/ 65877, \MSTOBIiB37Campamdy et Sir0Erary ERvwosedesmeiubaraggnstott aiyrica delant i on

25 The pres i 1R I ved process for preparing

aryl et hanol %‘#}annglc%]\e{g%g@%@%@%g{%ﬁ&#ﬂgd%?%%@%?of the present invention offers

t he advantage of achieving higher yields than previous processes: the

procqﬁs is shorter involving fe or s(gue S ht ne\zeﬂt?%Cti ons are nore selective,
e.g. the regioselectivity of ep ghly sel ective. The

process of 30 the present invention also offers an environnental advantage
in that the quantities of toxic %(groducts and_sol vents arﬁe regruc§d.. %he
use of bor oAEBHRE BFATAGIPERIGEMTS KUV o 8o I BHRSF SRR def BT B 066418
PCT/ USO1/ 4933& AtRG&0 Heialdlehocehidr ARSMIAS MEEd bEMCIRAEIECDE gaRticantly aRefur avi des
a process for the preparation of a conpound of Fornmul a ésl A) . or

a,
phar maceut i S¥rMgecaCaBRRNIY agrafsipd et Y8-diFRstie agentspgompaunds hays apgicahbel-a H
R3 (148) 5 \A’Q&reﬁéc@btopgran?spE&Wtﬁv@ﬂs@?é’cln’de@@ﬁ)_@@éy BELO Ybefiflfin The @datrRent of

menbered heteroaronmatic group;, each of which is optionally substituted by
one or nor ehgpdgyéacmimtas apimnad gravdh forammterhadsobjeed P&elet _ag@agakien ynhilitoys, as
_6alkyl, nitro, cyanq.. trifl o] - - S resent s
Fydrogen or PeRtuSTReeie fgeyss ‘R DTS beo AR W ARG, <SR ATR BRA SR ESS0
i ndependent hgatirepr efe®atori@) hydrogen, (b) Cl1_6al kyl CO, or (c) an aryl CO
group optionally substituted by hal ogen or a ClL_6al kyl group, with the
provi so that when one is (b) or (c) the other is hydrogen (a);

20 Compounds which are agonists at atypical beta-adrenoceptors are described, for example, in

WO 97/21665, WO 97/21666, WO 98/43953, WO 99/65877, WO 95/33724, EP 0455006 and

| AR

*G00002*

Summary of the Invention

25
The present inventors have found an improved process for preparing arylethanoldiamine
derivatives. The process of the present invention offers the advantage of achieving higher
yields than previous processes: the process is shorter involving fewer steps, the reactions are
more selective, e.g. the regioselectivity of epoxide opening is highly selective. The process of
30 the present invention also offers an environmental advantage in that the quantities of toxic
byproducts and solvents are reduced. The use of boron containing reagents is also no longer

required.



R4 represents (a) phenyl substituted by one or nore groups selected from
Cl 6al kyl, 15 hal ogen, trifluoronethyl, Cl 6al koxy, -C02H and - CO2R8, or
(b) phenwgmEdiyls or a 5- or 6- nmenbered heteroaromati c gPETSIIGPBIONal |y
substituted by one or nore groups selected from Cl1_6al kyl, hal ogen,
trifluoronethyl, Cl_6al koxy, -CO02H, -(C@2R8, CN, NO2, hydroxynethyl and

- CONHR8, or . r: . = |

represents ‘éﬁ&%dr“%@’éﬁ : Q#Ctégg%g%%gl %??ﬁﬁ%ﬁe" X gigsf %?‘r’gotclgs\évf%%g Bl;%bﬁg&rneopf fesent s
cyano, t et reanaiousd ¢f Form@3ZH)or a pledidRgntideBy aweptitie derdetrentendfl y r epr esent
hydrogen, Cl_ 25 6al kyl, -CO2H, -CO02RS, cyano, tetrazol-5-yl, hal ogen,
trifluoronethyl or Cl_6al koxy, or when R6 and R7 are bonded to adj acent

~carbon atons, R6 and R7 may, together w tde the carbon atons to which they

are bonded, forma fused 5- or 6-1rrenbere ri ng optionally WO 02/ 066418
PCT/LI SO 1 /-193s5 3 containing &ne t niN¥ogen, oxygen or sul fur
atons; each R12 independently rep:}fgr}m;x‘s st iR'uents selected from

Cl_6al kyl, hal ogen, trifluoronethylland Cl_Gal koxy, and n represents an
integer fromO0-4; and R8 and R9 ind@'ﬁendenﬁy represent Cl_6al kyl; 5
conprising the step of preparing a conpound of Forrmula (IB) or a
pharmaceutically ' acceptable derivati WMthereof: Ra R~1 Rs N ~~--O N~-R, R
(1 B) ®mherei GherBn: represents an aryl, phenoxynethyl or 5- or 6- nenbered
het eroaromatic group, each of 10 which is optionally substituted by one or
nore subst i Rt‘; Eerresenis [2p andapherasrnetiyl @ gerer 6cmpmbengd heteregromatic granmyerch ¢fi t r o,
cyano, trif - : - subSaub Pk { y nor

& Bai kyl ;| PR AE ety D £ ond g R B e T
subst i t ut ed 6tljpoxyne1.aelkyioniroguyeny vifbietosethytl -IWRERA an@ -NHS@aRRy| , 15 hal ogen,
trifluorone ko nd, 7 COP?R8, or (b) phenoxynethyl or a 5- or 6
menber ed he%‘g)r%?zﬁ?sggn%??%o%?)éﬂg,l'%lp' onally substituted by one or nore groups
sel edbed fr BAweptesints Bpdrbgen,or Balgaligln, trifluoromethyl, Cl1_6al koxy, - CO2RS,

E:g’ 7 EI?Z » hy 9{1 Oa)ééf g&%ﬂ&perﬂ%ﬁﬂ%@@%’t (a? Exycgrggen?(bg Ej?yéglkgrl\(/\?o, 012 ?c) |§1§ ar@l EIORgsrodp R

optionally substituted by halogen or a Cq.galkyl group, with the proviso that when one is (b)

or (c) the other is hydrogen (a);

R4 represents (a) phenyl substituted by one or more groups selected from: Cj_galkyl,
15 halogen, trifluoromethyl, C1.galkoxy, -CO2H and -C02R8, or (b) phenoxymethyl or a 5- or

6- membered heteroaromatic group, optionally substituted by one or more groups selected

from: Cj_galkyl, halogen, frifluoromethyl, Cj_galkoxy, -CO2H, -C02R8, CN, NO»,

hydroxymethyl and -CONHRSE,

or (c) a group (W):
20
R5
Iz
. R’
(R"%)n (W)
wherein A represents an aryl or 5- or 6- membered heteroaromatic group; R5 represents
cyano, tetrazol-5-yl, -COoH or -CO7RS; RO and R7 independently represent hydrogen, Ci.
25 galkyl, -COoH, -CO9R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or Cj.galkoxy, or
when R6 and R7 are bonded to adjacent carbon atoms, R6 and R7 may, together with the

carbon atoms to which they are bonded, form a fused 5- or 6- membered ring optionally



wherein A represents an aryl or 5- or 6- nmenbered heteroaromatic group; RS
represents cyano, tetrazol-5-yl or -CO2RS;, R6 and R7 i ndependently

repr esenwoyaecogidn, Cl_6al kyl , 25 CO2R8, cyano, tetrazol - BEYUSOTEBEgen,
trifluoronethyl or C _6al koxy, or when R6 and R7 are bonded to adjacent
carbon atons, R6 and R7 may, together W®ith the carbon atons to which they

bonded, e ? ) . g L
o tuo vic 0D DB e Ree Pty Ry BE S AR oRBERhcstn Y RS, 1
each R12 i newptmelenistlpctede fioes eOit.gallsylb dblogane ntiSuosmhetiot] exhdf Copulkely, Gall ky| |

hal ogen, trirglruortorret hél andq g;l gal koxy, and n represents an integer from
0-4; . RS an&’ﬁglﬁ?dg'ﬁ ‘ﬁéfé’m 'y’a’in present Cl _6lalkyl; and 5 R 11 represents

. C1_6al kyl ORSaﬁ(yR9Qﬂelieaa@hyyerﬁ@aﬁtdlt_@m@q by Cl1_6al kyl or halogen. t In an

alterpative aspect, the invention provides a_process_for the preparation of
a conpound B?mIErbﬁlq%utha tapapt BFePaingh &r ¢rEelRd ohFeynule (Bt ahpePhgBRachuicrle
thereof R2 Rcepihble MfHatiddtheredtd 1 OH R3 (1 A) 10 wherein: R represents an
aryl, phenoxynmethyl or 5- or 6- nenbered heteroaromatic group, each of
which is optionally substituted by ong* or nore substituents selected from
hal ogen, Cl_ 6al koxy, Cl_6al kyl, nitrg, ¢yano, trifluoronethyl, -NR8R9 and
-NHSO2R8; R2 represents hydroger? \oal kyl; 15 R3 represents hydrogen or
Cl _6allyl; X1 and X2 independently present (a) hydrogen, (b)

Cl _6al kcylC0, or (c) an aryl CO gro opt i I.ky substituted by hal ogen or
a Cl_6al kyl group, with the provi t hat en one is (b) or (c) the other
is hydrogen (a); R4 represents (a% phenyl subst{IButed by one or nore groups
sel ected frQfkefsl _6al kyl, 20 hal ogen, trifluoronethyl, Cl_6al koxy, -CO2H
and - CO2R8 or (b) phenoxynethyl or a 5- or 6- nenbered heteroaromatic
group, opt i Gtakprysesisies aitluphenoxymethrbons- arc encpbotep etsrrotaticl gfoupngach of

G TS SRS dSBEIERD o e SIS Lo B

(R2)n (W galkoxy, C1.galkyl, nitro, cyano, trifluoromethyl, -NRERY and -NHSORS;

e

R2 represents hydrogen or C1.galkyl;
R3 represents hydrogen or C1.6alkyl;
R4 represents (a) phenyl substituted by one or more groups selected from: Cji_galkyl,
15 halogen, trifluoromethyl, Ci.galkoxy and -CO9R8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-galkyl, halogen, trifluoromethyl, Ci.galkoxy, -C02R8, CN, NO2, hydroxymethyl and -
CONHRS,
or (c) a group (W):
20

(R12)n W)

wherein A represents an aryl or 5- or 6- membered heteroaromatic group; R5 represents

7

cyano, tetrazol-5-yl or -COjRS; R6 and R’ independently represent hydrogen, Cy_galkyl, -

25 CO2R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or C1.galkoxy, or when R6 and R7 are

6 7

bonded to adjacent carbon atoms, R° and R’ may, together with the carbon atoms to which

they are bonded, form a fused 5- or 6- membered ring optionally containing one or two



WO 02/ 066418 PCT/ US01/ 49355 5 wherein A represents an aryl or 5- or 6-
menber ed heteroaronmatic group; RS represents cyano, tetrazol-5-yl, -CO2H or
- C02R8; W@ exvb6RB | ndependently represent hydrogen, C _ 6BCRYKY1/49EEH,

- C02RS, cyano, tetrazol-5-yl, halogen, trifluoronmethyl or Cl_6al koxy, or
when R6 and R7 are bonded to adjacent g¢arbon atons, R6 and R7 may, together
wth the 5 ¢ n i Ch. y, e form.a fused 5- .0r 6-
menber ed rilﬁg{) gt P@%@f@%ﬁrﬁ%‘i n %%%o%? %fipl{%\{/}\genﬁy tr?p(gggs’glﬁt? S%bfﬁtéleerhts 8?19%?91 fur
at ons; eachfrga2Cj gelbple halegen] yyiflnepmethgindngd G ugmitoxy Lemd tnsrepresents tag dntégeo fitom

Cl- gal kyl &gjogen, trifluorornethyl and Cl_6al koxy, and n represents an
integer from0-4; and R8 and R9 independently represent O _6al kyl; 10

-conpri si ng RY aidRY midepeafiently eepraaeny 09_qafkyfasaul a (1 B) or a phamaceutical ly

~

accept abl e gﬁft thereof: R4 R11 O, N~.\ NNR_R (IB) wherein: 15 R
represents Jn EPYFeNtSThie KK SEHLAptigally substituged lydorhelagebar omat i ¢
group, each of which is optionally substituted by one or nore substituents
sel ected from hal ogen, C Cl _6al kyl, nitro, cyano, trifluoronethyl,

-NR8R9 and Innmstizmetiveespecsgbainkentipn peoyides 8 proedssdgethe prep@ati@adfleydompmend
represents r . henyl substituted
p bdra0e fLor gpna%hgx{magﬁgc@taggﬁ@@ﬁ{ﬂ%&@f) pheny

by one or nore group ecte r _ ogen, trifluoronethyl,
Cl_6al koxy and - CO2R8, or (b) phenoxynmethgfl or a 5- or 6 nenbered

het er oaromatic group, optionally substitufed %é one or nore groups sel ected
from C _6alkyl, halogen, trifluB yhN GNBal koxy, -CO2R8, CN, N2,

hydr oxynet hyl and CONHR$, 25 or (c)Ya gWwoupf (WR' RS A~ R6 R ~R z~n (W

WO 02/ 066418 PCTC/ US01/ 49355 6 wherkgi,n A represents an aryl or 5- or 6-
menber ed heteroaromatic group; RS represents cyano, tetrazol-5-yl or
-00288; R6 and R7 independently represgaj hydrogen, Cl_6al kyl, 0288,

cyan tetrazol -5-yl, halogen, trifluoronethyl or Cl_6al koxy, or when R6
and are BOE®d to adj acent carbon atoms, R6 and R7may, together with the

carbon at onR1 tépr¥dehts An aryl, ANy ReBPNGS or 60 ¥hBerkd B&EkoRromAtic ?}ouﬂ%ﬁaﬁéﬁd

ring optionally containing one or two nitrogen, oxygen or sulfur atons;
each 8l 2 i nWBisB e ontionplly spbsbiuas: by enmet motre pabstiyente selegieds fremy hatagegaCry| |

hal ogen, tr [ fiklQr @RLIRY nifthybnb, BRtubbiyR IR BRI SRI.RERBLR8.AN | nteger from
0-4; R8 andk§dﬁﬁndg§egﬁéwtIyyggﬁregent CF’GaIkyI; and ?% R11 repsesents

Cl_6al kyl oR“zpyssesphydsegenioyCsigiikyli t ut ed by Cl1_6al kyl or hal ogen; and

optiopally 4 A rmula 1B is substituted by -C0288, the
stepqgf hyd?%?@%%ﬁﬁs?ﬁg&ﬁﬁﬁéFﬁﬁﬁéﬂp -C02R8 to produce a compound of Formul a

(1A), wher eKh aRd X2sndepbsientyutepdsent/(aj hydogh () OumsalkylCO, or (c) an aryl CO group
optionally substituted by halogen or a C1.galkyl group, with the proviso that when one is (b)
or (c) the other is hydrogen (a);
. R4 represents (a) phenyl substituted by one or more groups selected from: Ci.galkyl,
20 halogen, trifluoromethyl, C1.galkoxy, -CO2H and -COZRS, or (b) phenoxymethyl or a 5- or
6- membered heteroaromatic group, optionally substituted by one or more groups selected
from: Cy.galkyl, halogen, trifluoromethyl, Cy_galkoxy, -CO2H, -CO9R8, nitro, CN, NO»,
hydroxymethyl and -CONHRS,
or (c) a group (W):
25

[e,)

R
AR
R’

(R™)n W)

A



~trisubstituted E@eg(ilhand naphthyl. Preferred "
agt Bu

15 Detail ed Description of the Invention As used herein, the terns "al kyl "
and "al koxy" nmean both strai ght and branched chain saturated hydrocarbon
groups. Weygleet8of al kyl groups include nethyl, ethyl, pPEpYBIIAH&ESOUL vl
groups. Exanpl es of al koxy groups include nmethoxy and et hoxy groups. 20 As
used herein, the term"aryl" refers to%an optionally substituted aromatic
group with ab | east one rin aving a conjugated pi-electron system

cont ai ni ng UPTEB 2 WETEEH dQAL o F s duemherryd helprqasoppation grpyn; ‘R 1rpresiaies
nonocycl i c i L ar ic Ycl kL 67ar S uch as.phenyl and
it ot - affenBENEbLEyELOOR of COIORS Shi & 9h enit EPrshy PRGN, I
noi eti es ar eal8, ifkhsCOpRE echanopaivEnbSYi, thaloeeh, tiiflsoudséthyludred; _galkoxy, or
s,ubsti tuents are

yl agy!
sel ected fr¥hek Frcbondpd £q adjacent qagion geams, E% “agd Rk orgy, tagethemwidy the

Nitros cyangypdd Aibhd' @) RERKMy are ! formI 4 ¥eddos.- n?%% erein,
the term"” hetrer.o.ar(;mati C grogpg‘reweggdr?g’ t<'§)rr1d}lopt| onsal S6su sﬁ? duﬁﬁe%gér%gal tic 30
group cont aFmtavging e @rtwoorteogeet ey gat orsslfigelact eathf R Gnindeyietdeode represantsphur

and oxygen . wi_th.at .l east o r hayi. a conj ugat.ed .pi-el ectron
syst em con?‘j a?? tﬁennés SHCE e c%h]sart}‘ég’t é‘gg%ep’ &@%&W&W& ?@s{;éﬁﬁlgc’@xﬁ I"es of
5- menber ed gpoes@ss anrintbget érot s 4dti t ut ed, nonosubstituted, disubstituted or
trisubstituted §y ophene, thiazole rrole, pyrazole, imdazole and furan.
Exanpl es of kg-awieﬁ%@ﬁ%"&n ﬁbeé’r‘?sﬁ‘tthlofgﬁﬂ'substi tuted, WD 02/ 066418

PCT/ 501/ 49 3&hprikingP@s1y6is of 4 bdrRsbundoShsiih (1) 8Fa MarthideGtidany bdcuhtesle fawr 1 dyl ,
pyrazyl and pyrimdyl. Preferred "heteroaromatic" substituents are sel ected
fromthe grgﬁf?oﬁ'onsi sting of hal ogen, C _6al koxy, Cl-6alkyl, nitro, cyano,
trifluoronethyl, -NR8BR9, -NHSO02R8, -CO2R8, CN, NO2, hydroxynethyl and
-CONHR8. 5 As used herein, the term "hal ogen" neans an atom sel ected from
fluorine, chlorine, bromne and iodimd. Preferably, R represents an aryl
group optionally substituted by one dr npte substituents 9 0 sel ected from
hal ogen, C1_6al koxy, Cl_6al kryIRWﬁ'f oronethyl . More preferably, RL

represents phenyl substituted by a Yhal ggem group, which atomor group is
preferably | ocated in the nmeta posi N.\}/A&L preferably, R represents

phenyl substituted by a chlorine gt‘fomlovated’'in the neta position.
Preferably, R represents hydrogen. 15 Preferabl®) R3 represents hydrogen.
Preferably, (XL..gnd X2 both represent hydrogen. Preferably, R4 represents
group (W. Preferably, A represents a. phenyl or 5- or 6- nenbered

het eff®ar omaRil genyessup an Myl.ephenadymetiy] or A ar Spmesbered hetephomatic groyp. eénef

aran o LARRSDS LD LA B el S0 BES AR ERRLER,
of Fornul a ilB)xy, RSgalkyl, nitro, cyano, trifluoromethyl, -NRSR9 and -NHSO9RS;

R2 represents hydrogen or C1_6élky1;

R3 represents hydrogen or C1_galkyl;

20 R4 represents (2) phenyl substituted by one or more groups selected from: Cjp_galkyl, .
halogen, trifluoromethyl, C|_galkoxy and -C02R8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-galkyl, halogen, trifluoromethyl, C1.galkoxy, -C02R8, CN, NO», hydroxymethyl and -
CONHRS, '

25 or (c) a group (W):

RS
(AR
R7

(R12)n W)



is preferably -C02CH3. Preferably, R6 and R7 represent hydrogen.
Preferably, R11 represents nethyl. 25 Preferably, n represents 0. It is to
be underWo@d6o+1At t he present invention covers all conbi MEK/UYH&EH

sui tabl e, convenient and preferred groups described herein above.
Particularly preferred conpounds or cénpounds of the processes, of the

i nvention |nglud n_whi.c ach variable is 30 sel ect sfromthe

preferred groups reprsse(n,ﬁ a\?aaﬂ'laoﬁl 5. O Ry dRCTARS T lﬂfree?aé?rﬁﬁcegre UIFBESTS t he
| nventi on, _8fanG ATREANES) 6f -ADREPROGERE Snach ik Geb AR @agzl“gra“ able
groups for

IS selected fromthe more pr erre or preter
vari abl e.  COBRB YRGS &h@zdPCH, Uﬁ%ké&&&ﬁﬁrcﬁnétﬁyl‘d& €| _6RRIPE Wifeh R ada RAate t he
- above conpounds of Fornula (1A) arg optjcally active. Processes for

prepari ng i hefided tuadjzcentsmitat @thmissR ?anﬂymogd:tlwr erathtthte‘raemfn ,atannclowehictg
racenates, w thin.the sc f t i nvent Preferably the
compound of TESAR PR3 @Ea%e%%aé‘fw%mﬂ fipg SRl St G of
[1( iR) 2- g 3- aidogér) gyl or-satrlirydsd eath gl 1r&lépdﬁlﬁen}ﬂy%$r¥sle}nﬁr§hm}ueﬁts selected

' en

1-3 ¢ xylic acid hydrochloride, 2-
[ (2R) - 2 (3 ffﬂrnopéﬁﬁ%wj@é@nhg@rl eyl andatm -aakoxgt rrgﬂrr)réﬁreﬁrefsp?ﬁénw}r o yr oi ¢
acid, 10 0-4;
3-{3-[(2-{[ (3-chl or ophenyl) - 2- hydr oxyet hyl ] am no} et hyl ) am no] phenyl }
i soni coti ni ggée‘iﬂ 9 uglepqudentigyeppeseqt C1.6alkyl; and
[ (2R c2m(/ 3- 01 aranhroy) ﬁa@w DD hdty! shpdB ot oyRE LM BBk, nd ' - DI Phenyl
[ (2R) - 2-(3- eprrqnakb)pwemym gRunRHi mlrnga is seipstittedjbyeCOYRS, dlr Sltﬂp]olﬁhenyl }
thi ophene- 3,15 «carbaxylic naceutrcall acc
theror - a JTaPHaRG I eaklerl Ry EoBD s HBLE  Eoph i ol E SRR R o cept or
agoni st s. Pmﬁﬁ&m&ﬂh@y-CﬁgHgﬁmpound of Formula (IA) |s a bet a- 3- adr enocept or
agoni st. More preferably, the conpound of Fornula (1A) is a selective
bet a- 3- adr enoceptor agoni st. 20 As used herein, a "pharmaceutically
accepsabl e derivative" nmeans peipAmysB&sHibh 68iht nvaRapt abl e salt, ester, or
salt of such ester, or any other conpound which, upon admnistration to the
recipient, is capable of providing (directly or indirectly) a conmpound of
Formul a (1 AasOlse@heR@l, 'tH@tc%é afiRl1? taRd GHIKGRP Hbla% bARBANt dnd BMrdched €hain
appreciated by those skilled in the art that 25 the conpounds of Formul a
(TA) may be sgfvdteflj lwdrocarbery @WltfeEWmlm@kﬂ cgaftulp§' inghnde pedtiyl. eethyl, propyl and

butyl groups. Examples of alkoxy groups include methoxy and ethoxy groups.

20
As used herein, the term "aryl" refers to an optionally substituted aromatic group with at least
one ring having a conjugated pi-electron system, containing up to two conjugated or fused
ring systems. "Aryl" includes monocyclic or bicyclic aromatic carbocyclic groups, such as
phenyl and naphthyl, all of which may be optionally substituted. Preferred “aryl” moieties are

25 unsubstituted, monosubstituted, disubstituted or trisubstituted phenyl and naphthyl. Preferred
“aryl” substituents are selected from the group consisting of halogen, C1.galkoxy, C.galkyl,
nitro, cyano, trifluoromethyl, -NR8R9, -NHSOzR8 and -C02R8.

As used herein, the term “heteroaromatic group” means an optionally substituted aromatic
30 group containing one or more heteroatoms selected from: nitrogen, sulphur and oxygen
atoms, with at least one ring having a conjugated pi-electron system, containing up to two
conjugated or fused ring systems. Examples of 5-membered groups include unsubstituted,
monosubstituted, disubstituted or trisubstituted thiophene, thiazole, pyrrole, pyrazole,

imidazole and furan. Examples of 6-membered groups include unsubstituted,



derivatives thereof at any of the functional groups in the conpounds of
Formula (1A). O particular interest as such derivatives are conpounds
nodi f i edWwal 0% e418ar boxyl function, hydroxyl functions or BET/HRIMI3IHr oups.
It will be appreciated by those skilled in the art that the
pharmaceutically acceptabl e derivatived of the conpounds of Formula (TA)
may be 30 dey. Ips - . - LEEQR. - r tically
ronept abl e Qo nrie, Hplied FRIARTRAE bIABT: il 44 GRPE Pacits

phar maceut i Chdtdrqarepais setistimesta bteseledted foh theRrauprmossiing ©f hilygeacCepiladxy g

salts of the. c u of . _For mul [ [ e e_derjpvedofr

phar maceut i ?éfqgg@gc@gg’t apie: W@%‘f@&i@%gid%%ﬁg% Ugéﬁg%@ yo2,

. i norgani ¢ ahgdroxygettiyt ardicOONHRR bases. Exanpl es of suitable acids include
hydr o%hl oric, hydrobrom c, sulphuric, nitric, perchloric, fumaric, maleic,
phosphoric, glycollic, lactic, salicylic, succinic, toluene- p-sul phonic,

‘tartaric, aogtubddhefeir, HeGermMBibiopRL ShaR WRdm sdRfedifom DRPES] dhloril® bRMife
napht hal ene- 2- sul phoni ¢ and benzenesul phoni c acids. O her acids such as
oxal i ¢, whi Pedi9giee n t hensel ves pharmaceutically acceptabl e may be usef ul
in the preparation of salts useful as internediates in obtaining conpounds
of the invention and their pharmaceutically acceptable acid addition salts.
Sal ts deri v&kitrem Riprepepmitatre atyh gosp ioptadnailie swbstitateil byednal or (norg subsitdéns) |

al kal,jne ear, (8,9, gnesi um. ni and + fwhere R iS,;
G adPiyt ) S, bodn CIARGLY V. ROTaRS WARERIRY MU SIS Y
form a conpoeprederns piieaylnubstitted\py & Kalogenrgren, which bynr @fdrovp is prefdasblploesance of

Ko, and pr of B sty petich RlaRofertsdly, K geeseaig phy! bateiey g fickoeom

hydrol ysi s n@yiee thenbta@osiped.ti al . A compound of Formula (1A) in which X
or X2 is (bzg C 1 6alkylC0, or (c) an aryl CO group optionally substituted
by hal ogen d&releralt RodeRegtentshytiogecan be produced by the partial hydrol ysis
of ajgonpoumer@hvf, a3 WhdschlsByadpe. | sol ated by standard chromat ography
techni ques. The optional step of hydrolysing the ester group -CO2R8 to
produce a cdmioabin 3% ardgirhotiarepGsqnt ydrogamer ein R4 is substituted by a - CO2H
group can b i her hydrolysis step under standard

hydr ol ysi s ?5%%1#’¥sﬁ%se%ﬁod}pgy)éppar ent to a skilled person. In the

foll owi ng désdemigy.i dnreptehentgropipsylRbr, SRy 6R3nenREredRbcterBomiRE:; gf@p. Mord |

R12, Wand A are.as defined ghove unless otherw,se stated. LS. as .defined
' Formil a ATEyedbvEmSHT e ool Tt of B S Estrrbte S Bivti

(1 B) 20my be nptegpatieqthedyl ringact i ng a conpound of Formula (I1) with a conmpound

pCTl USOL/ 40888 odpeind o fapabied e Bt b Eabomedmg ol Rpae B« ne

presence of igpefepblyroogcal: C3_6 al kanols, acetonitrile,
N- net hyl - pyrrol i di nohe §RI\}I\/P) , I sobutyl acetate, isopropylacetate,
di met hyl f or rﬁr%fﬁ‘f“ﬂé’}’(%yﬁ et/ dragst-ene or di net hyl acet ani de (DVA) ;

preferably tmlmigne rRINdLQEseiiag The tenperature for the reaction is
suitably 100C or greater, preferably 100
25 Preferably, n represents 0.

It is to be understood that the present invention covers all combinations of suitable,
convenient and preferred groups described herein above. Particularly preferred compounds,
or compounds of the processes, of the invention include those in which each variable is
30 selected from the preferred groups for each variable. Even more preferable compounds of the
invention, or compounds of the processes, include those where each variable is selected from

the more preferred or most preferred groups for each variable.



5 150C, nore preferably 100-120C. The reaction of a conpound of Fornul a
(I') with a conmpound of Formula (11l1) to forma conpound of Formula (IB)
and t he wub®agedAt conversion of a conpound of Formul a (IBYT/U801a9ESnpound
of Fornmula (1 A) may be carried out separately or in situ. The reaction is
10 preferably carried out in situ. A c@mpound of Formula (l111) may be

prepared fram.g 60 @B&%E‘iﬁte@ it Ghd b ve(do é);_@olm(dsvgf Eﬁagrrng'geggg tat(')embl%lé:-agﬂ-' Rtive

wherein L represents a | eaving group such as a
chl orine), Byocesped iferatpreparingn indnedyal,e solated bmers saldv enittmse| hatef ificloding

di chl or onet hane EK%Q LEtOAC, toluene and/ or. xyl ene, and a base sel ected
from Na2COF @ ’?IQWHVH§§ﬁ?p%f Efﬁﬁﬁwnggﬂoﬁnine, e.g. aqueous NH3.

. Preferably the solvent is DCM Preferably the base is aqueous NH3. 20
Conpounds of, Fornula (I be prepared from conmpounds of Formula (V)
H2NM R (V) %quﬁﬁbqgﬂﬁ?céﬂk’/%“&g?’ F%’E‘%&H{B)ﬂéﬁdﬁwf&“ﬁpar ation of amidines. For
-exanpl e, by 3CRE'LC!Rm)ai{Qéhl&ﬁplﬁnﬁme&i‘agyeﬁfyl]Eﬁf tﬁylfaM'iﬂo]DmQBi?héﬁyH—3[ epresents

a | eaving group as previously defined,” in e 25 presence of a sol vent

sel ect ed fr &#bopytivecid dydrechdoridet OAc or CH3CN, and PO 5 or POC13. Preferably
the solvent 5ig. -@2}1’-2?3@&‘11?0'} L1254 parb ' ?4 Sk O~ L
RL1~NH~ (VI ) %&% 01/ 40308 @n%yoﬁ%ig fo’?ye%ﬁ%ﬁlﬁé}?w%%%@ r%%gr ed by
reacti on of agidconpound of Formula (V1) with a conpound of Formula (VII1)
according tq Lhe, ofd ,of . Th 0 J. Che 1984, 49,. 5237)., 0 !+
\ Bt 7 s %{;’5%& @1{5%%—0&1lc\r(?%g%i)-%]-{wq(r?xygﬁl]?Tlnig,'tlﬁréammo]p’heny 1somcotnz1b

acid,

3'-[((ZR)-2-{[(2R)-2~(3-chlorophenyl)-2-hydroxyethyl]amino} propyl)amino]-1,1'-biphenyl-

2-carboxylic acid, and

2-{3-[(2-{{(2R)-2-(3-chloropheny!)-2-hydroxyethyl]Jamino} ethyl)amino]phenyl } thiophene-3-

15 carboxylic acid and pharmaceutically acceptable salts thereof.

Arylethanoldiamine derivatives are known to be beta-3-adrenoceptor agonists. Preferably the
compound of Formula (IA) is a beta-3-adrenoceptor agonist. More preferably, the compound
of Formula (IA) is a selective beta-3-adrenoceptor agonist.

20
As used herein, a "pharmaceutically acceptable derivative" means a pharmaceutically
acceptable salt, ester, or salt of such ester, or any other compound which, upon administration
to the recipient, is capable of providing (directly or indirectly) a compound of Formula (IA)
or an active metabolite or residue thereof. It will be appreciated by those skilled in the art that

25 the compounds of Formula (IA) may be modified to provide pharmaceutically acceptable
derivatives thereof at any of the functional groups in the compounds of Formula (IA). Of
particular interest as such derivatives are compounds modified at the carboxyl function,
hydroxyl functions or at amino groups. It will be appreciated by those skilled in the art that
the pharmaceutically acceptable derivatives of the compounds of Formula (IA) may be

30 derivatised at more than one position.

Preferred pharmaceutically acceptable derivatives of the compounds of Formula (JA) are
pharmaceutically acceptable salts thereof. Pharmaceutically acceptable salts of the

compounds of Formula (IA) include those derived from pharmaceutically acceptable



20 25 where Z is halogen or triflate, using a suitable boronic acid
coupling conditions, e.g. palladiumon carbon and sodi um car bonate or

Pd( PPh3) s exaish-a8i s(tri phenyl phosphi ne) pal | adi um (0)), foPCDWSU/{99SS
reduction of the nitro group using standard nethods, e.g. under hydrogen
using a suitable catal yst, such as pal$%adiumon carbon in a suitable

sol vent S.ucﬁo §ni@@n§lo %’a cI acicgse%nrdaﬂ\é%r %];{gnq a0 ofd Isuq%{ﬂ%o}é}/ Stig(lq{l](% }(%}ﬂ{oﬂg} hyl
acetate, isopropyl acetate, toluene, RLRATS ane, cycl ohexane or Svater’ or
m xt ur es t higrdedtqmioptulpinaic| yitdd, EErdhleaice durheiep exadetie) r shospiotier gladollice 13ctic,

according to,.a.further process ocess B), a conmpound of Fornula, (V
ol B T R i g S R RS
- i ndependent befzdi€,RhA168E) tnaBivEil@@eNsulfhbnid Ah& BénzenctHl Bidnic 4008 RBthelCataRA Buch as
tetrazol -5-yl, trifluoromnet h}/ or Cl1_ 6al koxy, or when R6 and R7 are bonded

: | | _ £ : :
to adf acent® lig-petile pobimsthemgsTvan phapmacqafieally argentsde may b useRd it lie BERYEIShs t o
-whi ch they gf R0RL&H. af iR diale¥SiRdoNainRE QimpIRHRELL e iRQnRt LD ahdiy
contai ning one or two nitrogen, oxygen or sul fur atons, may be prepared
from t he replarmasguiddally acospiplla aeld edditiay salis. Salisderiapd Wharappropridtsbasesondlnds
iodine or triflate, with a conpound of Formula (VIIb), in the presence of a
sui t abl e pai‘l*“ﬂ’dmﬂ?{' daB-afofym ag@alﬁ‘es‘ﬁft{* il (5gs BRI M ERmpRUR é’&GMn of
the nitiro FR WEesal gard conditions. Suitable palladiumcatalysts
i ncl ude, bu?ﬂgre nonstjl /ﬁlﬁ%l)tadead to Pd(PPh3)4
(tet /@ki s(triphenyl phosphi ne)pal | adi um (0)). Suitable bases include, but
are not |inpladyi SRref Vit om &Nea) DVA,
DVF, NWP, i sogegat y}%lnl t0 iﬁsé’?aﬁ%ﬁ%?’l%gfg‘% gi(ay- ttﬁgﬁljg?%&glﬁ%gentfﬂﬁupge@erred
sol vent is ischuiedeout Hhiveflpx octbe srebacesefi analghgous solwticachf egrovpt | @l georptZometal
tenperature referab t 02/ 066418 12 PCT/ US 3 Q- nor e
preferably g¥£%?(§)eﬂf 5 ii%%ﬁ cirr%i (%i{l?oa@é §e§(§?b][\f)ra réflg(?%%tl)-’l %}g'%éé(?lg’ M%&Z%—B
preferably R ladebliRTs mepbefiding pivisr Agenpound df pofur @l) n Whithept asehisgb)

brom pe. More ef er abl t he ound of fornmula ( IS a 2-aryl-3-carboxy
Puraibor t hCosPissic Ch e s am ot S Bup drioneliy arosiicth by bilatka ored BargalSs v 7
~ Rs R~z ~ngRup,(cih béproldeli By theaitfal Kydfolykistdf ¥l cope@idd@ Fyrmivl @B) Mid idddtaphene
product, use of the palladiumcatalyst Pd(PPh3)4 in the presence of the
base KOAc i BY prndet qhanmatesianhy feclpigiest i ve scal e (50g of Aryl bronide) the
optimum conditions were found to be |.4eq of ethyl 3-furoate, 5 nol%

Pd(PPh3) 4, toluene reflux 24 hrs afforded the g-aryl product in 76% vyi el d.
Thi s repr esdht eptignalisipprod hudselysiag the ester grqupf-60289 i predics agompoysd é@F@m@ﬁﬂy

kno proce 3 - ¢ - f ium
cata ?/st Pd?%(iis\‘r’lhe?ﬁ% Rprlgg%%ltggfeg?g t? h%é%%ﬁogﬁtc%ﬁg&%ﬁl cﬁﬁgy gg“srgllgﬁhd%? l#sgsd
preferred. Foputdsestdndardyd®lysérdonditiorsas wpild heappatedtiota skidled pdrsonhe pal | adi um
catal yst Pd2(dba)3 in the presence of solvent NVP and the base KOAc is

preferred. Conmpounds of Fornula (V) may al so be prepared by reaction of a
conmpound of e fallosvirfg\dekdrptiv, tthe groups B pRAR30R S Ay, M| RS, RYRIYKIAgWamdmdar d

Compound. oot 0Ty Wi oferpeatir bl iy eaeed oo Ch ettt

Formgba (X) o@Brwiidditanhydrous HCl. WD 02/ 066418

A compound of Formula (IB) may be prepared by reacting a compound of Formula (II) with

a compound of Formula (III):

R4
I
Rs N R“
; pes
R? (1D 32 (II1)

30



13 RyN ~~J PCT/US01/ 49355 Further nethods for preparing conpounds of
Formula (V) are disclosed in WO 97/21G65. 5 Conpounds of Fornulae (VII),
(Vila), wddape+gVI1T1), (I X) and (X) are known conpounds BEHHUSEMIBRS
prepared by processes well known in the art. Those skilled in the art wl|
appreciate that in the preparation of tbthe conpound of Formula (IA) or a

sol vate theye and/ irable t rotect o nor e
10 sensiti vglet égﬁrvé'ffh tggﬁ%er%%e%%%z%g é olmr]fﬁf vent® Biveasy Pgﬁf‘) S1gE ¢ fngétq ons.
The protect alh:glogs; cnaptsnitrﬂele-methjfquylﬁfoBmadSr&t I(Nmpf isbHuey ety Llﬁtii)r@fylaEaﬁtew a

| A b | f | e Prot
G oups. 1 P ERIVoREHFIBR0. et xpR oresibiece Phidk VB cBe R 1073)
.or Protecti Mﬁl/@x?léﬁ@ The tdXiRBARIrE fordikd Q@éfoﬁ s &'&9&9 Qﬁ@Cq}%‘? ter ‘]ﬂ?gf@ramgll 1By. and

Sons, New York (1981). Conventional amno protecting groups nmay Inhclude 15
for ékanplelﬁfﬁhhmbpgﬂﬂﬂ¢$1MEUKm0as benzyl, di phenyl met hyl or
-triphenyl met hyl groups; and acyl groups such as N-benzyl oxycar bonyl or

t - but oxycar bonyl . Conventi onal oxygen protecting groups may include for
exanpl e al kTheSﬂehqtion 9f DepGousdIeForulh N WRitHY tsipodhd FFFotilh (I11) to form a
butyldlnethéﬁﬁ) g %gglkryl ethers such as tetrahydropyranyl or tent-butyl;
or esters s d of ormyla (IB) gndibesbseaugtt camyprsinngtt & cerrpryng oo Eoraulr(Bdat may
be achi eveda@am%dm@mmmamm%e%&%d oA ALK bind TR RaSitefl; s benzyl,
may be cl eaved hydr ogenol ysi S in the presence of—a catalyst, e.g.,

pal | #Hi um opre ‘eesaied oghingtyl group such as N-benzyl oxycarbonyl nay be
renoved by hydrolysis with, for exanple, hydrogen bromde in acetic acid or
by reduction, 25 for exanple by catal ytic hydrogenation. As will be

appr eci at edA dompaund obForntudn i@neaabe pemoslfamsa caegonideiFoaboa V)t nmay be
desirabl e or even necessary to protect any sensitive groups in the nolecule
as just described. Thus, a reaction step involving deprotection of a
protected derivative of general Form#la (1A) 30 Ofyy salt thereof may be
carried out subsequent to any of gthej above descri bed processes. WO

02/ 066418 PCT/ USOl / 49355 14 Thus aggording to a further aspect of the

i nvention, the follow ng rea yxwmm”nemmssary and/ or desired be
carried out in any appropriate s 6@ subsequent to any of the general
processes: (i) renoval of any pr tectlng groups; and 5 (ii) conversion of a
conpound of Forrmula (1A) or a J8 vate thereof into a pharmaceutical |y
accept abl e solvate thereof. Exanples 10 The invention is further
illustrated by the follow ng internedi ates and exanpl es. All tenperatures
are in degr edsremdntepgseatian. leaving group such as a halogen atom (e.g. chlorine), by cyclisationin

S

the presence of a solvent selected from: dichloromethane (DCM), EtOAc, toluene and/or
xylene, and a base selected from: NapCO3, NaOH, anhydrous Et3N and/or an amine, e.g.
aqueous NH3. Preferably the solvent is DCM. Preferably the base is aqueous NH3.

20
Compounds of Formula (IV) may be prepared from compounds of Formula (V)
HNS o
(V)
using any suitable method for the preparation of amidines. For example, by condensation of a
compound of Formula (VI) wherein L represents a leaving group as previously defined, in the
25 presence of a solvent selected from: DCM, toluene, EtOAc or CH3CN, and PCls or POCI3.

Preferably the solvent is EtOAc. Preferably PCls is present.



WO 02/ 066418 PCT/ USO1/ 49355 15 Exanple 1: Preparation of
3" -[(2-{[ (2R) - 2- ( 3- chl or ophenyl ) - 2-
hydr oxyemoyd2jomedino} et hyl Yam no] [1, 1" - bi phenyl ] - 3- car boxy| PCT/EH8016#9355

hydrochloride cI G PCIS N~\/ --~ ~N+~Cl H EtOAc H _ 0-25C Cl 20mi n NHS
Et OAc 25C 1h HO. G~ ~Nag N\HB DCMIPEEO Ov O\ \ d O C Tol uene 1lvol

N

~ 110-115C ca 24h i)2M NaCH ! MeOH cg 6h ii) HC OOH Cl ~\ \ / / ~NH _ N
H.HC OH N STACGE 1 80-82% h STAGE 85%,_

10

15

20

25

R" NH

\D)

Compounds of Formula (V) may be prepared by reaction of a compound of Formula (VII)

with a compound of Formula (VIII) according to the method of Thompson, (J.Org. Chem.
1984, 49, 5237),

?_
. B(OH)
o //\I 2 R
A2
(R z R’

(Vih (VI

where Z is halogen or triflate, using a suitable boronic acid coupling conditions, e.g.
palladium on carbon and ~ sodium carbonate or Pd(PPh3)4
(tetrakis(triphenylphosphine)palladium (0)), followed by reduction of the nitro group using
standard methods, e.g. under hydrogen using a suitable catalyst, such as palladium on carbon
in a suitable solvent such as an alcohol, tetrahydrofuran, dimethoxyethane (DME), ethyl

acetate, isopropyl acetate, toluene, iso-octane, cyclohexane or water or mixtures thereof,

optionally at elevated temperature.

Alternatively, according to a further process (process B), a compound of Formula (V)

wherein A is furan or thiophene; RS is -COpH or -CO7R8 and R6 and R’ independently
represent hydrogen, Cj_galkyl, -CO2H, -COgRs, cyano, tetrazol-5-yl, trifluoromethyl or Cq.

7 7

galkoxy, or when R6 and R’ are bonded to adjacent carbon atoms, R6 and R

may, together
with the carbon atoms to which they are bonded, form a fused 5- or 6- membered ring
optionally containing one or two nitrogen, oxygen or sulfur atoms; may be prepared from the
reaction of a compound of Formula (VIIa) where Y is bromine, iodine or triflate, with a
compound of Formula (VIIb), in the presence of a suitable palladium catalyst and a suitable
base, followed by reduction of the nitro group under standard conditions. Suitable palladium
catalysts include, but are not limited to Pd(PPh3)4 (tetrakis(triphenylphosphine)palladium
(0)). Suitable bases include, but are not limited to KOAc. Preferably, a solvent selected from
toluene, DMA, DMF, NMP, isobutyronitrile and 1,2-diethoxy-ethane is present. A preferred

solvent is toluene. The process is suitably carried out at elevated temperature, preferably at




WO 02/ 066418 PCT/ US01/ 49355 Stage 1 Preparation of nethyl

-(2-met hyl -4, 5-di hydro-1Hi m dazol -1-yl)-1, 1" - bi phenyl - 3-car boxyl ate
N- (2- chl wedsgdipacet ani de (0.64 wt) was added over ca. 2BCHURIIA98SSa
stirred suspension of 5 phosphorus pentachloride (1.1 wt) in ethyl acetate
(2.2 vol.) at 0-5C under nitrogen. Aftde stirring for ca. 20 mn. at 0-5C,
a sol ution gj. 1"166@3/1501% pr@fg}a'BR)( & ;boup'lﬁ)wyﬂn) sroceSR P ér%lﬁ ]]£51 iWChoH 6 thyl
acetate (6.6 vol was ad over ca. rP at O- C Et acetate
vol .) was trCéPD@Hmemefamblth‘?eandl Kt mpeseﬂt hmmtnt mdwacﬁmabb ‘Q@eﬁ@@;ts bromyie. ch

temperat ure fm eat | e

mxcur o s MRl shErin 4 ARG 7e 4P S2PReaRY s o RIS 8 o
,preC|p|tat|dhmpF-thampdmdmotmuﬁhawn1xture was filtered and the SO|Id washed
with gthyl acetate (2 x 2 vol.). The colourless solid was sucked dry and
sanpl &d for analysis. The am di ne hydrochl ori de danp cake above was
-slurried in a mxture of dichloronethane 15 (7.3 vol.) and water (ca. 7.3
vol .) at 20-25C. Ammoni um hydr oxi de sol ution (35% w w ammonia, 0.77 wt.)
was added and stirring cont i nH&Y t | east Ih The | ayers were all owed
to separate, the bottomorganic | as fil pto anot her vessel via
a cartridge line filter. D chl n@ i ne (3 V»s added as a |ine wash,
and the sol ution concentrated v educed pressure RO ca. 3 vol. The
solution was diluted with dichloronethane (5.8 vol.) and vacuum 20
distillation recommenced, concentr@tliapg down t(@lliga. 3 vol. The sol ution was
diluted with dichl oronethane (5.8 vol.) and vacuumdistillation
reconmenced, concentrating down to ca. 3 vol. Diisopropyl ether (1.8 vol.)
was added, fIDJr |2Qi¢\ﬂd§ &hyboﬂ?ﬁfﬂaﬂ or3h10ﬁl?enél‘§1bb1ydt -ude SFtRY Y18di0m catalyst Pd(PPh3)4 in
1H—|n1dazol yl - 3-carboxyl ate seed crystals and

sol ut'Pn ¢ o&ﬁ%arefeﬂc@fﬁ@ htaée KQIAP isRretered, So arerestiyoiraletides MW‘“‘Q@H@ (7.0

vol.) was adggehua@ndiaensuBrdicahd ld Rt o?éhyFl@CfQ:'m’t%nS?ﬁnQL% PAMPENA taléddg t he
solution to ca. 4.5 vol. Diisopropyl ether (4. ol.) Was addéd, the slurry

cool ed to <Teflwadhhraatierdgdihe gan e&@vctI1m76"/ﬁ'hléldpmﬂt?@teswndm¢3é€4 ed by

vacuum filtrg I dried
i n-vacuo at <E8%ﬂwé‘>§?%g@g%%‘|}eg %{’10 %P% ﬁég%g{/ Fgéoéifﬁ E%o%}c%%%?)) 2.10
(s, 3H); 3. 8@'0@409@156( ofithetid)ladiBmQatalyst PdAH)in thg pteSentelof thé-Holverit WBIP(apd thifpse

\7/\0382/ a0at KBk Rt Fhryad thiy- agC&%Q£Wé°Bg$“§P§°dga “%9"“&%3”3‘%“‘%%@“ 1.

- [ ( 2- { [ ~2RPd2dHa}s ia iileqiraspive vy bglvetin WalPoeny etietypbe] DA o Bjpedfliydd) ami no] [ |, | ' - bi ph
enyI ]-3-carboxylic aci d hydrochl ori de Methyl 3'-(2-nethyl-4,5-dihydr o- 1
Him dazol -1-yl)- |, |'-biphenyl-3-carboxylate ( 1 wt), (R-3 5
chl or ost yr eneodydues 610F(ﬂ=ﬂa\dml()\/)&ﬂdir 4160 bepepdredlby fhdtionasfa dagloatt éOBeinhar at
reflux for ca, 13624h The reaction m xture was ad npl ed for anallny3|s b&/ LC
(conpl et e Wh@ﬂl Suihog, SPmpRYR )ﬂf Formula (IX) using standard boronic acid coupliig methods

- ( 2gret hyl gdebediabidr o- 1H- 1 m dazol -1-yl ) -1, 1' - bi phenyl - 3- car boxyl ate
<3%/a @220nnm) . The m xture was cooled to ca. 90C and 2M sodi um hydr oxi de
solution (5.3 vol.) followed by nethanol (6.2 vol.) were added. The m xture
was configured for distillation and ga. 3 vol. 10 were renoved at
at nospheric pressure to give a hormge\lpeous yg%how solution (ca. |h). This
was refluxed for ca. 5h, sanpled aqﬁ@n@d *LC (<2%/a N-acyl @242nm.
The solution was cooled to < 50C and f r nmethanol (4 vol.) was added.
Concentrated hydrochloric acid ( 1.5 vol ), nethanol (3 vol.) and water ( 1
vol.) were heated to ca. 40-45C. The hydrol ysate m xture above was added
over 30-40 min. to the acid solution. 13xyhe resultant slurry was aged at
40-45C for at least 20 mn. then cooled to 20-25C. The product was
collected by filtration, washed with water (2 x 2 vol.) then dried in vacuo
gt 56gC6 E?'ﬁ]ectﬁlibglpgﬁn%!; & ﬁém@ll‘)(ﬁ) n?ag b@?rc@ﬁ%d &g@a%@} a c&n&uﬁd §f I(d?&lulﬂpé) L
6.9-729 (m Manl?ydg@sﬁpl 1H) 735745(m 3 H; 75(s 1 H; 76(t
1 H,; 7.9




(d, 1H); 7.95 (d, 1H); 8.15 (s, 1H); 9.0 (bs, 1H; 9.5 (bs, 1H; 13.1 (bs,
1H) . WO 02/064418 18 Exanple 2: Preparation of

3-{3-[ ( 2w 6228p+18- ( 3- chl or ophenyl ) - 2>~dr oxyet hyl ] am no} et PT/Y&49835phenyl } i
soni cotinic acid PCT/US01/ 49355 COCI CONHPh - CONHPh CO2H I \ Stage 1 | \
Stage 2 X1 \ Stage 3 X1 \ N-. NJ -1~ NNJ HC GAN08528X X=Br GW
696200X X=Br GW 134510A Al drich X=l 96199X Stage 5 Stage 4 CO2Me X N
X=Br GW42925A X=I Stage 7 5 10 St ag?&,\. ZN" g OH)z / | CO2Me H2N \ |
\'i N/ I COzMe 02N\ I \ N GN 696201 )gl\—lcj»N~CI O GR37294X G W 696202X
Stage 8 ~R) O GR181174X OHH/ | C0O2Me~l wNON~\ / _ HI NCO GW
636053X Stage 1 Preparation of N Phenyli (sX())ni cotinamde / | CO-Me \ I\

Further methods for preparing compounds of Formula (V) are disclosed in WO 97/21665.

5 Compounds of Formulae (VII), (VIIa), (VIIb), (VII), (IX) and (X) are known compounds

and can be prepared by processes well known in the art.

Those skilled in the art will appreciate that in the preparation of the compound of
Formula (TA) or a solvate thereof it may be necessary and/or desirable to protect one or more
10 sensitive groups in the molecule to prevent undesirable side reactions. The protecting groups
used in the preparation of the compound of Formula (IA) may be used in a conventional
manner. See for example Protective Groups in Organic Chemistry, Ed. JF.W. McOmie,
Plenum Press, London (1973) or Protective Groups in Organic Synthesis, Theodora Green,
John Wiley and Sons, New York (1981). Conventional amino protecting groups may include
15 for example aralkyl groups, such as benzyl, diphenylmethyl or triphenylmethyl groups; and
acyl groups such as N-benzyloxycarbonyl or t-butoxycarbonyl. Conventional oxygen
protecting groups may include for example alky silyl groups, such as trimethylsilyl or tert-
butyldimethylsilyl; alkyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as

acetate.

20

Removal of any protecting groups present may be achieved by conventional procedures.
An arylalkyl group such as benzyl, may be cleaved by hydrogenolysis in the presence of a
catalyst, e.g., palladium on charcoal; an acyl group such as N-benzyloxycarbonyl may be
removed by hydrolysis with, for example, hydrogen bromide in acetic acid or by reduction,

25 for example by catalytic hydrogenation.

As will be appreciated, in any of the general processes described above it may be
desirable or even necessary to protect any sensitive groups in the molecule as just described.
Thus, a reaction step involving deprotection of a protected derivative of general Formula (IA)

30 or a salt thereof may be carried out subsequent to any of the above described processes.



N ~j GAN695877X Into a 4-necked RBF equi pped with an overhead stirrer, J-Kem
internal tenperature probe, a reflux condensor and an addition funnel was

pl aced i wowwaxwsitmoyl chl ori de- hydrochl ori de (50g, 0.28 noP¢T/UFH/49B3Ss sol i d
was added 500nil of 1, 2-dichloroethane and the slurry cooled to WO

02/ 066418 PCT/ USU01/ 49355 19 0OC using ®n ice/water bath. To the addition
funnel was added,a,H.%i; f il ion? - iGRdndt 3N
(59.5g, 0.59 no > ?ér?()éé%{r‘%%o? ﬁi&ﬂ%{a(ﬁ@gﬁl (gpgceéxﬁgé]ueo-n, '%ﬁi fgllﬁ\&? u%%u%s g ow y
added t o t heeshsaryrapd/ov desirddbardanriedsous ini aybieppyseridtresenenas subsewent dejafyr S iie2. 4C
to 15C aftere&ﬁ? pg%&%ion of the first 10mlL. The reaction nm xture was
observed t o®&66T PA6WN Sslowy. 5 The reaction m xture turned yell ow and

- becane het eKipgemeablsof ady pretecil groups, anthe i ce bath was renoved and the

reaction hegted to reflux for 1.5h. i.oni zed ter 00 m., was added and
an of P whi t &DpFEFSIORAE & SPBPoHE 9?%{@%@&%??‘&?%6 ﬁ}ﬁ@"é‘&}% R L?‘@‘ﬁg'l tering
“t hrough papg&cept@mas(ﬁm@ﬂ@feofunnel and placed in a drying oven (600
overnight to give 459 (81%th) of an off white crystalline solid. 10 1H NWR
(300 MHz, d6-DVBSO) 8; 10.48 (br s, 1H), 8.79 (d, 2H), 7.85 (d, 2H), 7.77
(d, 2H), 7.37 (t, 2H), 7.14 (t, IH. @g(%@esz a Preparation of

N- Pl i enyl - 3- br onpi soni coti nam de 15 i bed in Synthetic

Communi cat i ons 1997, 27, 1075-1086, a 4-necked RBF equi pped with an

over head stitrer and. + Kem I : : | a¢ed
Nphendii sonigses SR sEr b b ELERe iRVRR RS RARE ISR ) . ALt
mat eri al appenageedurtarg i degteos entiphdeon. This m xture was cooled to -69Cin a
dry ice/l PA bath. To this was 2D slowy added nBuLi ( 15 8 m of a 2.5 M
solution in Hexanes) in three portions. Wile adding the first equival ent
of nBuLi, an exotherm was observed raising the tenperature to ca. -41 C
The orange reaction mxture was slightly heterogeneous. This was allowed to
slowy warmto -5 to OC over |.5hrs in a ice/brine bath. The reaction

m xture was recooled to -72C and 1, 2-di bronoet hane (36g, 0.189 nol) in IS
m of THF was added. A slight exothermwas 25 observed rising to -62C. The
reaction mxture was allowed to stir overnight. The reaction m xture was
poured into a flask containing 10 vol. Si Q2. Methanol (100 m) was added
and the m xture was concentrated under reduced pressure. The dried silica
gel was then placed on top of a bed of silica gel. The plug of silica gel
was washed with 40% et hyl acetate/ Hexane as el uent. Concentration of 10
liters of solvent afforded an off white solid. The material was 30 placed
in vacuum dryi ng at 60C overnight to provide 34g (68% h) of an off white
solid. 1H NWR (300 MHz, d6-DVMSO 8; 10.65 (s, 1H), 8.87 (s, 1H), 8.68 (d,
1H, 7.65 (m 3H), 7.37 (t, 2H, 7.14 (t, 1H. WO 02/ 066418 20.Stage 2 )
Preparati on of N Phenyl -3-iodoi soni cotinam de PCT/US01/ 49355 Into a
4-necked RBF equi pped with an overhead stirrer and a J-Kem i nternal
tenperature probe was placed N phenylisonicotinamde (35.1g, 0.18 nol) and
anhydrous THF (700 m). 5 All material appeared to go into solution. This
m xture was cooled to -69C in a dry ice/lPA




bath. To this was slowy added nBuLi (156 ml of a 2.5 Min Hexanes) in two
portions. Wile adding the first equival ent of nBuLi, an exotherm was

obser vedwai2dichygst he tenperature to approx. -41 C. The ork@hESFIeAsIsi on

m xture was slightly heterogeneous. This was allowed to slowy warmto 12C
over 2h. This m xture was re- cooled tols70C. At this point, a THF 10
solution ( ¢ ~X:f¥ef j G , S added. This was al | owed
to warm and oo HH——+o6-this sol ution was added
1 SO m of lavdsraxmlaﬂ]ednm)bmylbmno]f[l p'ompheiyum-cmbmyhc s¢id hadecldoeldeli | ut ed
with CH2C12. The two | ayers were separated and the organic | ayer was
extracted with brine. The two | ayers were separated and the organic | ayer
.was dried over MyS04, filtered and concentrat ed _unsier reduced pressure to
give a black oil. 15 This material was purifiedpy Si Q2 | umm
chromat ogr aphy using 40% et hyl acet at e/ Hexane Concent r@&dy jave
-38.69 (67%th} of an off white solid. Stage 3
3- Bronoi soni cotinic acid hydrochl oride 20

condenser and outfitted with_a heating nantl g was placed the )

phenyl - 3- bfono-i soni coti nam|de 434g, 0.123 jmwl) and 200({m o] The
reaction " frato é?%r;f r 3 dg S. JJhe mixture was cool ed e
tenmperature,d and dil uteedc W tih et cetlat e—Fhe—agueou mayq{N was
extracted and the tmooﬁﬁyers separated To thémmqueous || ayy d Na2{o3
was added until the pﬁgﬂ 5 and a dark oil Iaye? appear ed. Thi S then|25

diluted and extracted with ethyl acetate. The tmo | ayer re separated and
t he aqueous | ayer was concentrated under reduced pressure to give an off
white solid. To this 100 ml of 2M HO was added and the solids collected.
The off white solids were placed in a vacuum oven at 60C overn Yleld
22.49 (76%h). 30 1H NWR (300 MHz, d6-DVsO) 8; 8.83 (s, 1H), %%'#d

7.65 (d, 1H). This nmethod was al so applied to the hydrolysis 0 IPE
3-io0do-isonicotinic acid. WD 02/ 066418 PCT/ US01/ 49355 21 Stage 4
Preparation of Methyl 3-brommi sonicotinate hydrochloride To a stirred
suspensi on of| 3- bromRi sem cotji ni ¢ acid hydrochl oride (27.4g, 0,10 nol) in
ethyl 5 acetale (250 ) was jadded one droB of DMVF foll owed bﬁ) P8

chl oride (18. pg, 2 he m xture heated at reflux fog
all owed to copl '
under reduced
met hanol and |
under reduced
col l ected on
washed with e hI

to give an off te solid. To this~ added
for 2 hfs. The m xture was n concentrated
prrssure and dijuted wit# ethyl acetate. Th recipitate was
paper 10 pn a B Jannel The whitg solid was
acgt ate afld air- drled%1¥%§’mhlte solid gagyplaced in a
vacuum oven ati 60 @ ith a nitamgen bl eed. Yield:‘“—¥8.5g (71 % h).
1H NWR (300 Mz, d6-DVB®~#b: B.80 (s, 1H), 8.59 (d, 1H), 7.62 (d, 1H, 3.91
(s, 3H). 15 This nethod was so applied to the esterification of
3-iodo-isonicotinic acid. Stage 5 Preparation OF Methyl STAGE1
3-(3-Nitrophen %Isonlcotlnate 20 To an RBF equi pped mnths%@%@%tlng mant | e
and refl ux g@ﬁé Hlas pl aced the nethyl 3 iodoisonicotinate (5.1 g, 0.02
mol ), a 4:iénoi xture gf toluene/ethanol (75 m), 1.0N solution of sodium
carbonate (25 nl) fol ljowedgby .,
di chl oro[ 1, 1' - bi s(di phenyl phgSphi no) f errocene] pal | adi un{11) di chl or onet hane
adduct (1.4 g, 0.002 nol). This reaction mxture was heated to reflux for
6h. The purple reaction m Xl was filtered through a conpressed 25 pad of
Celite, whigh was washet\ ethyl acetate. The ethyl acetate |ayer was
washed first with dei ed wat er and then washed 3X with 10% aqueous HCl .
The aqueoy ayers wer ey¥concentrated in half under reduced pressure and
‘then dil ut i | nMacet at e. The aqueous | ayer was neutralized with
solid sodiu carbdhat extracted and separated. The organic |ayer was
dried over NUSGW flﬂiéred and concentrated under reduced pressure to give
1.9 g 30 (43% h) of an off white solid.

STAGE 2
85-87%th




1H NVR (300 MHz, d6-DMSO) 8: 8.81 (d, 1H), 8.78 (s, 1H), 8.30 (d, 1H), 8.23
(s, 1H), 7.87-7.74 (m 3H), 3.37 (s, 3H). WD 02/ 066418 22 Stage 6

Pr epar at wanoafeeNBt hyl 3- ( 3- ami nopheny~i soni coti nat e PCT/ UBDI/US®3B35S nt o an
RBF was pl aced nethyl 3-(3-nitrophenyl)isonicotinate ( 1.85 g, 7. 16 mmol)

and to this was added nethanol (50 ni )6 ammoni um formate (6.0 g, 35.8 nmol)
and5Swt % Pdggadt ( 5ioh Y0P flethyN-(2 Bhdthyl4, LR BV (P NRRARALL P'lUO the
touch) and no ubb |ng Or gas evo one SM was
observed t obiphenyhdicashoxylate and THFE (25 nl) was added to aid in solubility.

The reaction was slow at roomtenperature. The reaction m xture was then
pl aced on the Buchi hydrogenator overnight. The m xture was then filtered
.through a pHdZ@mO@ethiyt)@eHmdda/\@sﬁ‘#@d) wit flded byer cac2®t mineto arktirsed sudpatsiomrpfnas

washegd with t a d_and e ar LC 50 s dri. Y MySO4,
fil ter ed andf® dﬁ’f:ué‘ ntashqg c{ea@el éIdﬁtéQc?cﬁtPtggg'zrvgifﬂft g? ﬁ?genv@iel
-purified byststig mac.gelo rﬁﬂnaam) 07 Dsohitidg bammyusm@nm%@tﬂhyﬂyl)ax:@trladxﬂatdexanes
as el uent ta\'e of an oran

8.

ld 1.15 71
d6- DVBO) 8: %th}:I/]OacetE%)(g Ggogﬁhwessaddqq_everqa §g n'(la at fFﬁOC Eth@lgac%tgte (%_ ml) 15

6.61-6. 44 (4us B added 24d (R miktured Bllowed: t6 fabri o Qb'j)z5°§ta@%1cﬂ tEhspAta it R8s Of
met hyl 3-[3-(2-nethyl -4, 5-di hydro-1H i m dazol - 1yl ) phenyl ]i soni coti nate 20

N- (2-chl or oétW|f9ra%é%aafrﬁlu@ele em@zecbljor piplysishThe mixdraas copled b 24§ aadderd over
10 myig. to @y §ttlbds[ ﬁgto%uaw%eabgfa LRSIk odﬁ@mrﬂshl}u&uae%s ffeerécﬁarﬁ)the n

ethyl acetate (2 ni'trog ent Ive a clear e straw

sol uti on. A$q11émaq]53dm1ﬂ;1 ethtl ag@ta (2502 valy. d}hcgcﬂmm;sh@dhd was sucked dry and sampled
3-(3am nophggx@%. onicotinate (0.4 g) in dichloromethane (10 mM) was added
over 15 mn C. The m xture was stirred at OC for 10 mn. and then
allowed to warns up to 20C. After 25 3h the mxture was treated with

e, um i ) e SRR 05 e T b R 1 ARG o

col I ested, dr3 eel.)omarwanhidr PYSONPATESISHD) Abthloffugh hpRekigd Bl@ivhr(35%dvander
reduced pressure. The residue was purified by silica_gel chromat ogr aphy

(di chl or onetEAR2M:T haoyasaddesiang string eentigued foxatJeasy1hy Shejiayess vero glloyveda goy

of yel |l ow oi sepa%ch Lkt DR B4hic %@ ﬁﬁcre@m?cpdnﬁﬁl)er xld'gevl vid- aQ:ﬁrﬁG e lihHilter/ - 62
(d, 1H), 7.3 H, 7.11-7.00 3H), 0 (m 2H), 72%5, 3H),
3.60-3.56 (Mwhﬁwmetbane@ val.) W)added amlmﬁv@%armhpeqmmp@%%i at rodicest age 8

Preparation o E{ fo og. 3 vol. The solut luted with d th 8 vol.) and
3-{3-[(2-{[ )1 O(C§ clv? or%[S) 1é;lonlwaSZdhu(ei‘r(gviyetl qr])m%n?nr?ofetvﬁy) nar?llaclfludl]mphenyI

}iso@dPcot i I’lIdIStIMIIOd recofunganbed, |cgtweutfatmgtdhwﬂ1 t8eq. 3- {dl- Whet bphhtiop, WscHlikated rvoithl H

I( Bn ggzgl) Ilnﬁlaﬁlﬁlhoglp%}h%le ?é:)?:\j %ECHJ]§1 dls%ﬁa on%co 1 %H(CC éf:?nc%ﬁra?ﬁgﬁd%{ %Q‘S OXI de

3 vol. Dusopropyl ether (1 8 vol.) was added followed by methyl 3'-(2-methyl-4,5-dihydro-
1H-imidazol-1-y1)-1,1'-biphenyl-3-carboxylate seed crystals and the solution cooled to 2-5°C
to initiate crystallisation. Diisopropyl ether (7.0 vol.) was added and vacuum distillation
25 recommenced, concentrating the solution to ca. 4.5 vol. Diisopropy!l ether (4.4 vol.) was

added, the slurry cooled to <5°C, and aged for at least 1h. The product was collected by

vacuum filtration, washed with diisopropyl ether (2 x 3 vol.) and dried in-vacuo at <50°C.

Expected yield: 80-82 % theory.

30
1H nmr (CDCl3): 2.10 (s, 3H); 3.80-3.90 (m, 4H); 3.95 (s, 3H); 7.10 (d, 1H); 7.30 (s, 1H);
7.35-7.45 (m, 2H); 7.50 (t, 1H); 7.75 (d, 1H); 8.05 (d,llH); 8.30 (s, 1H).



(ca. 110C) for 18h. The m xture was cooled to ca. SOC, 1M sodi um hydroxi de
solution (4.8 m) and nethanol (3 m) were added over S-10 mn. The

appar at usvo#06608f i gured to distill out 4 m of sol vents REHERIAIRFspheri c
pressure. The honbgeneous m xture obtai ned was heated at reflux for 2h. The
m xture was cool ed to <50C, and concent®ated hydrochloric acid 10 (36% 0.3

m) was addgggelpopwi se m%pumtofwgﬁgiug-igcmuﬁ%@q&ol ution was | oaded
on to sili c col um™and eru hl or onet hane and
met hanol ( ghydroyyethyl)amminolethyhjaminolidd -bipbenylletcarhoxylip agjid hgdsdchlofidny gr oscopi ¢
brown solid. 1 H NWR (400, CD3OD) 8: 8.48 (s, 1 H), 8.4S (d, 1 H),

7.44-7.40 (m 2H), 7.33-7.27 (m 3H), 15 7.16 (t, 1 H), 6. 8 6-6. 80 (m
.2H), 6.66 (Metmyl H)(z -18thyd4,54ilydB>- (Himitiatd)-1-13)- 1,8 DihenylB-darhoxibde (1180, 3R23- 20

I(D;n epgolr_bail on” o?r% §é F;% g @4{4(’ Qlﬁz)allcﬁ?‘%ép%g 4‘%’ o‘g%ﬁf%§%lég%% 65%%(‘%@ o>

-am no} et hyl lmmle}@hm rhixtude fvas Qﬂ\n@ole&bﬂod arﬁﬂ;&@eby]l,d (cbmpletelwl;dﬁcﬂeﬁdclidél iﬁ%ﬂlPh 3)4
~ Q02Et Et O7ZC.tolu O.N Bro_HC 02 10 /0, P HZ
Ve LML 7 640 S AATB BTSRRI - o RV - b T g 220, —

oW 684035 3 REREE; 7 S bRt e A Rl RSSO RS -

| COzH | ( Rpy @cthan! (6-Blvel.)-were addndl. @'hb n@(ﬁlrel W5§ Cmﬂcﬂ_ﬁé‘)ﬁlﬂlllﬁﬁlm@@m& Cl
GW691000X Cl 3 NaCH / OH. 4. 5 Sta 1 Prepay at. of
ct 1?2+ ( 5. SGRREA fiden g sl idotin BloggheyYohow SLEBR(E 17

was reﬂuxed for ca. Sh, sampled and checked by LC (<2%a/a N-acyl @ 242nm). The

solution was cooled to < 50°C and further methanol (4 vol.) was added.
Concentrated hydrochloric acid (1.5 vol.), methanol (3 vol.) and water (1 vol.) were heated to

ca. 40-45°C. The hydrolysate mixture above was added over 30-40 min. to the acid solution.

16 The resultant slurry was aged at 40-45°C for at least 20 min. then cooled to 20-25°C. The

product was collected by filtration, washed with water (2 x 2 vol.) then dried in vacuo at 60°C
Expected yield 85-87%th

20 1H nmr (d6-DMSO): 3.0-3.3 (m, 4H); 3.5-3.6 (m, 2H); 5.05 (d, 1H); 6.1 (bs, 1H); 6.35 (bs,
1H); 6.7 (d, 1H); 6.9-7.0 (m, 2H); 7.25 (t, LH); 7.35-7.45 (m, 3H); 7.5 (s, 1H); 7.6 (t, 1H); 7.9
(d, 1H); 7.95 (d, 1H); 8.15 (s, 1H); 9.0 (bs, 1H); 9.5 (bs, 1H); 13.1 (bs, 1H).



To a stirred solution of 1-brono-3-nitrobenzene (50 g) and ethyl 3-furoate
(48.6 g) in toluene (500 mM) were added potassium acetate (36.4 g) and

t et r aki spto oqpisengl phosphi ne) pal | adi um(0) ( 14.3 g). The nPRTURHE/AMS heat ed
at reflux fox 66h, cooled to roomterrperature and filtered through Celite
(50 g). The flltercake was rinsed with'®thyl acetate (2 x 200 m). The
conbi ned fi Ex4rap/2¢ PRSpArddh of 2I5-F0L{(@REI-(3-2hRFophkhy)-}Et hanol (500 m) and
10% pal | adi um on VWO 027 Ubb41WLr/UbU1/ 49355° 25-carbon (50% wet paste,
3.2 g) wereh hyflamine}e patphenylHsanicotini¢eacidan at nosphere of hydrogen
until uptake ceased. The mxture was flltered through Celite (50 g), and
the filtercake was rinsed with ethyl acetate (200 nl). The conbi ned
.filtrate/rinse was concentrated to an oil, and ethyl acetate (250 m) was
added. The sol W,-pn was vvashe% m_iﬁgh 5 water ( 1QQm,). The or ga@dﬁ phase

was dried over [Sodi umsﬁgMate rfers@.gez and,c entr@aﬁ s to,an[dil .
Dichlorometha@SO ) _Was fﬁe , and the rejﬁlng Yo} uHonﬁ filtered
t hrough a sil gel plug ( 3‘ g). The plug rinsed with

di chl or onet ha (2500 m) to extract all ethyl \ggéz%oﬁm nophenyl v:\)/’ furoate
hydrochl ori dg, -The conbi ne@MP358%at e/ ri nse XsaeWeormoent rated tiran o1\ ~and

nmet hyl tert- utyI ether (250 m) was g%geg. To this stirred soI ution 10 was
slowy added 4.0 M HC in dioxane (93 After aging for 15 mnutes at O

:-ii-.

- 5 C the precipitate was collected hyxfiltration, washed wi th et hyl
tent-butyl ether (2 x 100 _nm), and dri in vacuo at é Ctoyield
46.8 g (71 % tdwgeof the t§EMe conmpEeid As BiOkei ge sol 17HRMVR (300 Mz,
d6- DMSO) 8:,_7.90 (d, 7.78 (m_2H), 7.51 (toN .O(d, 1 H, 15

4.25 (q, 2H), 1.26 (t, Stage 2 Preparation of ethyl
2-[3-(2-net hyl -4, 5-di hydro-1H i m dazol - 1yl ) phenyl ] - %V\%s%f%%_e 20 .

N- ( 2- chl or oet hyl )acet am=glec\daodtang) in ethyl acetate ) was added over
10 nin to a stirred suspensi on of phosphorus pentachloride (2.08 g) in
ethyl acetate (2 m) at OC under nitrogesigdr give a clear pale straw
solution. After 45 mn. at OC toluene (12 m) was added) and et hyl

2-(3-am nophenyl) 3-furoate hydrochloride {1.78 g) was added in one portion
into the abovg ution at_Q-5C. The m Ne ngs stirred at

mn. and then eIowedto raPd8 to 2QC. AfraeseaRh formati
ani di ne was -essenti-al | W00 (HPLC ethyt—2¢3- ani nopheny) )

hydrochl oride < 2% @220nm al@)./ The m xture was cool ed NG
ice (18 g) was added over 20 m'h. to destroy phosphorus oxy 68{8'78(9
Ammoni um hydr oxi de (28% dwed&ozl ) was added at a rate that t er nal
tenperature wag_ kept bel ow 25G (ca. 15 min). After |h at 20C additional
ethyl acetate (12 nl) added to the 30 above m xture, the organic |ayer was
separated, washed®yoe th dei oni zed water (2x12 nl), and concentrated under

reduced press e residue was dissolved in acetone (5 n) and ethyl
acetate (5 m{, tB{f' sated with gxahi c aci 0. €2 at 40C for 30 min.
After aging at .< 2 or at |east R he tate was coll ected by

filtration, waShedwith aceto (2x0 5vol ed in vacuo at 45-50C to
yield 1.9 g (73% of white so WO 02/ 066418” PCT/ US01/ 49355 26 1H NMVR
(400, d6- DNBO) 8: 8.00 (s, 1H)c| 7.92-7. 90 (m 2H), 7.64-7.S5 (m 2H), 6.90
(d, 1B), 4.32 (t, 2H), 4.22 (q, 2H), SWOFOPX 2H), 2.22 (s, 3H), 1.24 (t,
3H). Stake 3 Preparation of

2-{3-[(2-{((2R, - 2- (3-chl orophenyl ) - 2- hydr oxyet hyl ] am no} et hyl ) am no] phenyl }
-3-furoic acid Anmoni um hydr oxi de (28% 13 m) was added over 10 min. to a
m xture of ethyl 2-[3-(2 nethyl-4,5-di hydro-1H

i m dazol - ﬂ%&;\fny denaraki ﬁQiaI(I?'hQ S)mgt}tma yPoni zed water (104 m), 10 and
tol uene (10 rgani c | ayer was coll ected,
washe@ with

Into a 4-necked RBF equipped with an overhead stirrer, J-Kem internal temperature probe, a
reflux condensor and an addition funnel was piaced isonicotinoyl chloride-hydrochloride

(50g, 0.28 mol). To this solid was added 500ml of 1,2-dichloroethane and the slurry cooled to



dei oni zed water (26 m ), and concentrated to ca. 30 mMl to renove traces of
wat er azetropically. (R)-3-Chlorostyrene oxide (5.17 g) was added, and the
resul t anwone#ehadt ed under nitrogen at 110C for at | east BRAWUSOI/E3SH xt ure
was cooled to ca. 50C. 1M Sodi um hydr oxi de aqueous solution (77.8 nl) and
nmet hanol (39 nl) were added, and the aPbaratus 15 was configured for

di stillati ogeC Wirigain 1é‘eawatlarfbatht ire iR QHNESNRAMS waPhdded § hialt Af Medninas(3haat ed at
reflux (ca. 4h) until the hydrolysis was conplete (HPLC acetate < 2% @

220nm  a/ a) 9-3FHeDimng Etate(588. G¥oneltintSmi shic2-dighlormsthane. This nistyrezred 1M

hydr ochl ori Y %qg‘he I e from
above was agg‘gglag\c}édrtgtm Qm ,ngrn t eﬂrS % Y )?dzg}rlte?gs atﬁ-rggs?wr\ﬁggrg%ogfcg& 1<§o|¢r< 20C
.and aged f oaftta tifeadlition o8the rﬁimlOrﬁlhEhmwunmlm \@@otmtvledamcedl doynfslomtly.at i on,

washed with d_wat.er dried in o at SOC yi eId
15°0% Lonog BRI Slst R Mt bagee BarblgeSalenptd s vy
‘7.3 9 (s, 1whdiembva #hdrthéiBadtion hebkdd,to reflhR fof .1 (k. Déﬁbmi’dd)wateﬁ 11)2 n(ldwas]aﬂhled 6 58

(d 1H), 5.75 4.78-4.74 m 25
W0 OSRIBE T Ol iraels Tosprecioias ‘ﬁtswglthedRYg&t&%’&fg“‘Pé? Fapet
pr epar at i ono®h BaclERNMARN dnd@pladed 'ir[TAJJl@mF lbéen (?(3 c? oREXRIZABE BlvE USA(8l ¥ tBXsTRAt abl e
salt thereof; Rz R~ [/~ NX2 ~NX I A) wherein: represents an
aryl, pheno®ifdttsygryssilingsolit 6. menbered het er oaromatic group, each of
whi chgi s optionally substituted by one or nore substituents selected from
hal ogen, C 1 6al koxy, Cl_6al kyl, nitro, cyano, trifluoronmethyl, -NRgR9
and - NHSO2R&H T NRR (2r MiEle /M SDMBO) Bgemsbr s al7RYd, 2HR3. asemrzes,emudrmm ogen
or C _6al kyl7,3 >§ gi >((§ Fdependently represent (a) hydrogen, (b)
Cl_6alky1Q0, 4 %Iéf A Ilb CO group optionally substituted by hal ogen or a
C _6al kyl group, with the provi so that when one is (b) or (c) the other is
hydrogen (a); R4 represents hen substit ut ed by one or nore groups
sel ected frgiAge2e) :!'PIW’F“““M BW)’“;" ‘P‘F‘W«SRWFF\*'I“HW le C1_6al koxy, -C02H and
-CO?R8, or (b) phenoxyrret hyl or a 5- or 6- membered heteroaromatic group,

optionally substituted by one or nore groups selected from Cl 6al kyl,
hal ogen, t r iASldewsribereint$yhthets Gongauriaasions 1900 24, 107630 96y 2 4 arekefiBBF equipped

hy dr ox y net hWIth%H QVCrFQX@Bger a?lﬁ a g(faemain o lé'tgméé&mrdg‘:rﬁbea@as ? ace(dlﬂ'z) n ( W wher ei n

A represents an ary etercaromatic group; RS
represents ophamybsonietinamidé (35r7g10 18»1@512h11dmhydw$H8-1F 60 mhdARMmatendeppeemaht | y

represent t P?((?é(?l%t% SO]L{?IHH Thésrmléﬁ.%%vgj cgc:))lzyto— % it %Y dAﬁa,tﬁt'lroqﬁ waé yl,

hal ogen, uor omne oXY, are bonded to
adj acent cashboity atdecmﬁBuIRlemdl dR% zmﬂw,solhmgﬂh tm:ﬁcams)hh thrdeeportions. While adding

the first equivalent of nBuLi, an exotherm was observed raising the temperature to ca. —41°C.

The orange reaction mixture was slightly heterogeneous. This was allowed to slowly warm to
—5 to 0°C over 1.5hrs in a ice/brine bath. The reaction mixture was recooled to —72°C and
1,2-dibromoethane (36g, 0.189 mol) in 15 ml of THF was added. A slight exotherm was

25 observed rising to —62°C, The reaction mixture was allowed to stir overnight. The reaction
mixture was poured into a flask containing 10 vol. SiO9. Methanol (100 ml) was added and
the mixture was concentrated under reduced pressure. The dried silica gel was then placed on
top of a bed of silica gel. The plug of silica gel was washed with 40% ethyl acetate/Hexane as
eluent. Concentration of 10 liters of solvent afforded an off-white solid. The material was

30 placed in vacuum drying at 60°C overnight to provide 34g (68%th) of an off-white solid.

1H NMR (300 MHz, dg-DMSO) §; 10.65 (s, 1H), 8.87 (s, 1H), 8.68 (d, 1H), 7.65 (m, 3H),
7.37 (t, 2H), 7.14 (¢, 1H).




WO 02/ 066418 PCT/ LI S01/ 49355 28 carbon atons to which they are bonded, form
a fused 5- or 6- nenbered ring optionally containing one or two nitrogen,
oxygen owGs@dobeHisat ons; each R 12 i ndependently represent BCELUBM{433ent s
selected from Cl_6al kyl, halogen, trifluoromethyl and Cl_6al koxy, and n
represents an integer fromO0-4; and R82%nd RO independently represent

Cl_6al kyl;.sg.ﬁgn@' iv@atrmonsaf@@mn?ps-mafsbmotﬁmmapound of Formula (1B) or a
pharmaceut i calTy accepra ereof . = N/~ONR- RV
wherein: Rl represents an aryl, phenoxynethyl or 5- or 6- nenbered

het er oar omat j I RS heh o ti.: li¥ SEbRs L Qne or
nore substi %{lﬁ(g%tgsnggcgfject eegugﬁ%lmmhhagloggrgg%a S@%glxlgoxy, ﬁltf&%%%ﬂ’@%ém nitro,

.cyano, tri f probe oreplhged N-piREROnactthamNESIR RSO, 1R2nal nd eslerdtasis THE(60§am).or

Cl 6alkyl ; t s hydr. 6al kyl: R4 t I
substPt ut ea RyP SRS Sibee B g ioh st The aiethos CeabER R T Adhb ™
“trifluoronmebiii!To thik va kleGiyad@etnBJED AR ml Of a £.15)M phEAQX8sNRL s bodiond WiileOr 6

menber ed het eroaromati c group. optionally substitutgd,by tgne or nore groups
sel ected fr BHAINERe HEY RIHivalapyp 1, ap eXoflerys W3R APYsiMed TsEsF [EBRGTAMICf2Ry,

nitro, CN, %@x.@ﬂ’@’ﬂ@%ﬁ@@reﬁﬂ& mixfhRS sh%ﬁtl;( FoterBg b MIPTHi M a5 aRSwAI 1BS ~ R~
e -

(R~z~n (W rein A represents an aryl or or 6- nenbered heteroaromatic

group; RS ralewbswarmstodydnever RtThigmkus: was rereoal@htp REI°CRA Biifcpofey, a THF
i ndepandent Ly £ t ok S, | -5yl
I ndeggnaden !S%}lﬁ(ﬁp(rl ?ﬂﬁl}yﬂf Wﬂ{egf% B OqJQ—n(?(% g/%fé %1% waS ¥BRRed 18 Rhinf4f y

hal ogen, trifluorone or kKoxy, and R7 are bonded to
adj acent castiwed @ ramsiemRGratnafoRMAn iy thist solptibiemas added 1 $0rel afarsiontedtsolnBorn o

whi ch WO 02/ 066418. PCT/ 1/ 49355, 2 a onded, form a fus 5- or
o ber o Of PASSUB PRI LB aRR fin EREY 1 BARRR R Ak ae e

sul fur at omeigagirGdyeRLds dxpdapeRiebidey THeawo e5entveerssehabiet uehthsorgalieyed from
C 6alkyl, hal qgen, trifluoronethyl and Cl 6al koxy,. and n represents an

i nteger froM® gg?dq?‘(gr MOR&IFW@%W&WWW%PE%%@%@ RESSEY f‘k%ﬁpe: f@?’%‘ C%l 1
repregent s GhisGaduel wak painel b9 B0 RknYchedhkeddriphl @sinDY0% 4 thoiadokite/ Hakane

hal ogen. 2. A process for the preparation of a conpound of Fornula (1A) or

a phar naceutf elaentyConcentistiangave d8.pg (P74 throfiapofpphita®oliR \ /-~ NX2 ~NX' ~R4 | OH
R3 (1A)

Stage 3  Preparation of 3-Bromoisonicotinic acid hydrochloride

20 To an RBF equipped with a condenser and outfitted with a heating mantle was placed the N-
phenyl-3-bromo-isonicotinamide (34g, 0.123 mol) and 200 ml of 25% HCI. The reaction was
left to stir for 3 days. The mixture was cooled to room temperature, and diluted with ethyl
acetate. The aqueous layer was extracted and the two layers separated. To the aqueous layer,
solid NapCO3 was added until the pH~4-5 and a dark oil layer appeared. This was then

25 diluted and extracted with ethyl acetate. The two layers were separated and the aqueous layer
was concentrated under reduced pressure to give an off-white solid. To this 100 ml of 2M
HCI was added and the solids collected. The off-white solids were placed in a vacuum oven at

60°C overnight. Yield: 22.4g (76%th).
30 1H NMR (300 MHz, dg-DMSO) 8; 8.83 (s, 1H), 8.61 (d, 1H), 7.65 (d, 1H).

This method was also applied to the hydrolysis of 3-iodo-isonicotinic acid.



wherein: R represents an aryl, phenoxynethyl or 5- or 6- nenbered

het eroaronmati ¢ group, each of which is optionally substituted by one or
nore subMo 02418 sel ected from hal ogen, Cl_ 6al koxy, CIlPEBEURYIH93F tr 0,
cyano, trifluoronethyl, -NRgR9 and - NH. SO2RS; R2 represents hydrogen or
Cl-6al kyl; R3 represents hydrogen or G _6al kyl; X 1 and X2 independently
represent (a) hydrogen, (b) Cl_6alkylC0, or (c) an aryl CO group optionally
substituted by hal ogen or a Cl_6al kyl group, with the proviso that when one
is (b) or (8tpgthe Breparation ofiMitlgd drbrémpisoriebtingterlydesvhiride) phenyl
substituted by one or nore groups selected from Cl1_6al kyl, hal ogen,
trifluoronethyl, Cl 6al koxy, -C02H and - CO02Rg, or (b) phenoxynethyl or a 5-
.or 6- rrerrbeT@alsth&tdesnspammﬂ%brgmolucmcoamb haﬂawrycmuhﬁt(izug,edo hy)l)dﬁlethplr nor e

SLours SSeciel SO SoaSelal o B Ry T A ST ol SR,
(W: Rs A R$hemfRturé %h@ﬁéateﬁwreﬂum DR4AGAAW & B%&l%%ﬂrﬂt@%ﬁéaﬁ@ T\ﬂiher ein A

represents an aryl or 5- or 6- nenbered~ heteroaromatic group
represents ke Wap thep gonspnisiedunder cinegdgressupy rgjve mepiwhi q-'\SPhii Méb@mﬂ@nt ly
represent h¥ﬂ@@ﬂﬁﬂmn<@;ﬂdﬁ@é\5&§|reﬂux%w s \ﬁ{lxﬁﬁé I\ thelpaeﬂsmatmﬂd%zol 5-yl,
hal ogen, trifluoroneth ad _6al Y, en Ro6 and are bonded to
adj acent caredesed arassmes a!ﬁalﬂated“F-ﬂheﬂﬁwce@@gﬁhmqﬂclwaﬁwttsmﬂmdmrﬁltaltm to
whi C'ﬁ' they QI{EBQ ?etﬂnnelof v&nte scich% wa?was%ed w1tlhrrﬁlnpgceg% Idgg dﬁ@(&fﬁg%ﬁy
cont al ni ng one or ni't en, en or-s P 4t one:
i ndependent bofidrvess plsahing varmm mememosc sﬁnagmtadthfarmm{;eﬁ:bl_eeda.IY«;&H., 18%gl ogen,
trifl uoromamg) and Cl_6al koxy, and n represents an integer fromO0-4; and
R8 and R9 i ‘ﬁlé)ndently represent Cl_6al kyl; conprising hydrolysis of a
conpound of Forrmula (IB) or a pharncteutically accept able salt thereof: Ra
Rm Rs N Oz N~R~ R wherein: Rl represents an ar phenoxynet hyl or 5- or
6- nenber ed TH IR 63103ViHE ds- M Qpd: &ﬁ@t@ dH28.39 @u 76%@@6!}1 99(1)16%35? mor e
substituents selected from hal ogen, Cl1_6al koxy, Cl1_6al kyl, nitro, cyano,
trifluoronethyl, -NRgRO and - NH502R8; R represents hydrogen or Cl1_6al kyl ;
R3 represenfrhlsqupdrodgea al3o ajifllied &l thy/ ¢steriRdatioe pr Bd@iotison{c@}iniplady| substit ut ed
by one or nore groups selected from Cl 6al kyl, halogen, trifluoromethyl, C
1 _gal koxy and -CO2RS, or (b) phenoxynethyl or a 5- or 6 nenbered
het er oar onmaSiage §r 0 Ppepavior0OBMethys3HBNitiophedyisonidetinge NOre groups sel ected
from Cl_6al kyl, hal ogen, trifluoronethyl, Cl 6al koxy, -CO2R8, CN, NOZ2,
hydr oxynet hyl and CONHR8, or (c) a group (W:

20 To an RBF equipped with a heating mantle and reflux condensor was placed the methyl 3-

iodoisonicotinate (5.1 g, 0.02 mmol), a 4:1 mixture of toluene/ethanol (75 ml), 1.0N solution
of sodium carbonate (25 ml) followed by dichloro[1,1’-bis(diphenylphosphino)-
ferrocene]palladium(II) dichloromethane adduct (1.4 g, 0.002 mol). This reaction mixture
was heated to reflux for 6h. The purple reaction mixture was filtered through a compressed

25 pad of Celite, which was washed with ethyl acetate. The ethyl acetate layer was washed first
with deionized water and then washed 3X with 10% aqueous HCI. The aqueous layers were
concentrated in half under reduced pressure and then diluted with ethyl acetate. The aqueous
layer was neutralized with solid sodium carbonate, extracted and separated. The organic layer
was dried over MgSQy, filtered and concentrated under reduced pressure to give 1.9 g

30 (43%th) of an off-white solid.

1H NMR (300 MHz, dg-DMSO) &: 8.81 (d, 1H), 8.78 (s, 1H), 8.30 (d, 1H), 8.23 (s, 1H),
7.87-7.74 (m, 3H), 3.37 (s, 3H).



Rs A~R6 R(R2)n (W WO 02/ 066418 31 PCT/ US01/ 49355 wherein A
represents an aryl or 5- or 6- nenbered heteroaromatic group; RS represents
cyano, two@wh+18-yl or -CO2R8; R6 and R7 i ndependently rR@FESEMI3FHydr ogen,
Cl_6al kyl, CO2R8, cyano, tetrazol-5-yl, halogen, trifluoronethyl or

Cl_6al koxy, or when R6 and R7 are bond®d to adjacent carbon atoms, R6 and
R7 may, tog i t QIR re bonded, forma
fused k. orﬁég'gr%TE tepat At 52 MRV 342 MRk P niVDSddnicdiNatd or two nitrogen,
oxygen or sulfur atoms; each R12 independently represents substituents
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. C1_6al kyl ; amdﬁécnmétﬁmoe@wnﬁls aimdARIKpimAE (@crg,Bscspﬁmamaid W%LHWIII tuted by

Cl_6al kyl or_ hal oge and optionally when t R4 in fornmula IBis
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group. 3. A process aration of a conpound of Fornula (1A as

clai med i n ¥#sAdded tp aeslrmzokwh'g%’rhe 1epraion wapYe At repmpeppaEtere( Theyeacionyr epar ed
by T €acti NGy UROHR!p ALed i hibn{ A}deo)g%f%r KV&M b hi BdhuE QDAL AL

Formula (Ill) Ra s N cess as clained In any one
of clains 1thB)uﬁheped of (FMJter%pmmdmthwhy’éacemqamse@stlwaslwhtédﬂﬂlrwamny one

of clains 1-4 Are resentsa
het ehdgar omal P e ara “ﬁe @Fb%%nglfﬁd Qf‘i ﬁ]g%ggangfo%celq;g?edﬁ%geerss as
claimed in &ﬂycedlpﬁasﬁfre (Ilhabﬂiﬁgé.mﬁwW}ﬁflﬂtd’b}ﬁsﬂﬁcﬁﬁgébﬁﬁhb&oﬁatﬁ@nﬁp’h&l usinppo¥edi ne,

t hi ophene or_furan ro as, ¢ d in any one of clains 1-6
wherein Re &RY agefate i‘@ éﬁielﬂ%ﬁ)&@%ﬁ?%gfﬁ)ﬁﬁo@waage%1 ‘aimed in any one of
claims 1-7 wherein n represents 0. 9. A process as clainmed in any one of

clains 1-8 V\/nerel n RL represents an aryl group optionally substituted by
one or nore gM(?{QQEMHS, dgeDMEOLE & 7dnd, 1Ha Sogfeln, 11017.60(dk bty /.08, 11al kyl  and

triflyorome I HRACESS, d in any one of claims 1-9 wherein
R1 rggr esen%gygﬁﬁ&f 22 ute %?’ §’ﬁ§'ogen group. 11. A process as
clainmed in any one of cI al m; 1-10 wherein R represents hydrogen. 12. A

E;g?g;;nas §l ai 9‘3 din ai}\ée]?arllgtlon ofc me?flyrm [} (iljmewy? 4% &h)%gro leip{ltﬁﬁazoii

yDphenyl]isonicotinate

20 N-(2-chloroethyl)acetamide (0.32 g) in ethy! acetate (5 ml) was added over 10 min. to a
stirred suspension of phosphorus pentachloride (0.55 g) in ethy! acetate (2 ml) at 0°C under
nitrogen to give a clear pale straw solution. After 45 min. at 0°C a solution of methyl 3-(3-
aminophenyl)isonicotinate (0.4 g) in dichloromethane (10 ml) was added over 15 min. at 0-
5°C. The mixture was stirred at 0°C for 10 min. and then allowed to warm up to 20°C. After

25 3h the mixture was treated with ammonium hydroxide solution (28%, 5 ml) over 10 min. and
stirring continued for ca. 1h. The layers were allowed to separate, the organic layer was
collected, dried over anhydrous magnesium sulfate, and concentrated under reduced pressure.
The residue was purified by silica gel chromatography (dichloromethane:methanol:ammonia
=100:10:1, v/v/v) to give 0.25 g (48%) of yellow oil.

30
11 NMR (400, CDCl3) 8: 8.70 (4, 1H), 8.65 (s, 1H), 7.62 (4, 1H), 7.39 (1, 1H), 7.11-7.00 (m,
3H), 3.87-3.80 (m, 2H), 3.71 (s, 3H), 3.60-3.56 (m, 2H), 2.08 (s, 3H).



13. A process as clainmed in any one of clains 1-12 wherein Xl and X2 both
represent hydrogen. 14. A process as clained in any one of clains 1-13
wher ei n ROLbywps8sents nmethyl. 15. A process as clai med i PCHUS0II8SSof
clainms 1-14 whereln t he conpound of Fornula (1A) is selected fromthe group

consi sting of: [(2 { [(2R)-2-(3-cHBorophenyl) - 2-hydroxyet hyI] ami no}
et hyl ) am nogtaged . - bPi’elJiﬁF&tioh -of SO HERF2-35-cRloroplemdfpor i de, { 3-[(2-
{ [(2R)-2-(3-C ? /1) - 2-hydroxyethyl'] am no _y ethyl)am no] phenyl }
-3-furoic a!&ydf!@xyethy ]nmmq}ctbyl)ammomhmylmomohmlc.aeldphenyl) 2- hydr oxyet hyl ]

amno } ethyl)am no] phenyl } isonicotinic acid, 3 -[((2R)-2- {
[ (2R) - 2- (3-chl orophenyl ) - 2- hydr oxyet hyl ] am no} propyl ) am no] - |,
1" - bi pheny| 2-selatidyoofynhethy] 3B -d2-mgtigt]-4,5\MbDy R/ 10684 d o PGSO /KO XSENBS (0225

oS o AR A SR SRR o)ia 53 R ShRHAE M (SIS heated at ot
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Formula (V) S reactl a_conpound of la (VlIla):
02N Y (mg)ﬂ%@}fﬁshgﬁglﬂ%m@p w@gwﬂa? 1 s SpHAFAE asieg f%gf%to %lgivl in

t he presenceuaimldfsabahyisideSthephad frésQ. The homogeneous mixture obtained was
Pd(PPh3) 4(tetral ci s(triphenyl phosphi ne) pal | adi um% , Pd/ C and Pd2(dba) 3,
a suitabl e Praied abrefuwntog 3he Hismaixtas was geoled 19 <PBife anbspreadaied hydsodoricgeidni t r o
gr oufy Wher?'@% 0.5%15 @Qgﬁﬁ@@%p@isg{o%wﬁst( W to 7R@hdba Tedts sﬁuh((n&fa%)l&dé&/gnté
represents furan or’thiophene; represents “O0%H or - R6 and R7

i ndependent $190arg@b¢célgemn£g}ui¢cbgélma m@_t.ure af dighloromebag¢ and @@212801(@@%\’) The
tetrazol - 5- X r en R6 and R7 are bonded
to adj acen gljggl%crtb(oflﬁg %@9&8ggég%ésg)ﬁ%ﬁggcgﬁoélgf‘ﬁes?%th the carbon atons to
whi ch R6 and R7 may, together W|th the carbon at ons to which they are

bonded, for a fused 5- gho?ti nal y cont ai ni ng one or
two nitroge %é@ﬁ %P:%@BPM#*S@(? dﬁ% Sdéa{é ), 7.44-7.40 (m, 2H), 7.33-7.27 (m, 3H),
15 7.16 (t, 1H), 6.86-6.80 (m, 2H), 6.66 (d, 1H), 5.01-4.98 (m, 1H), 3.49-3.45 (m, 2H), 3.32~

3.20 (m, 3H), 3.14-3.09 (m, 1H).



WO 02/ 066418 34 PCT/ US01/ 49355 R12 i ndependently represents substituents
selected from Cl_6al kyl, hal ogen, trifluoronethyl and Cl _6al koxy, and n
repr esenin epmesiseger from 0-4; Y represents brom ne, iodP@RUSI/BIN | at e.
17. A process for preparation of a conpound of Formula (V) HzN~Ra (V)
conprising reacting a conpound of Forn#a (Vila): GZN Y (R-z)n (Vila) with
a conpound Giyafife'3! plefaYatidh) of 253. [ES{[BR)&%-cmoréﬂhem? 25 ﬁf RYERyRimig PPN3) 4

(tetraki s(triphenytphosphrne)palttadium (0)) ana owetrbyTeducti on
of the ni tr ¢thiyhamino]pheaykidsfurdld acidpr esent s a group (V\) Rs A- R R (R2z)n
(W A represents furan or thiophene; RS represents -CO2H or -CO2R8; R6 and
R7 i ndependently represent hydrogen, Cl_6al kyl, -CO2H, -CO2R8, cyano,
.tetrazol-5- yl, trifluoronethyl orStagebal koxy, or when R6 and R7 are bonded
to adj acent carbon atons, R6 and RY may, ge}g%%gg\nth t he _sarbon atons to
whi ch they are bopded, formaEfdz@ed 5 folu ‘ed ri o‘@ i OffZFl y

~cont ai ni ng one "8@0 ni t r,ogen, o_r__s_uJ_f_UI_.atons H,BAC O 02/ 066418
PCT/ US01/ 49356, Bri ndependent ? reprgqgm,g,cﬁg,ubﬁgb,q uerHes sedeCted from
Cl 6al kyl, hal cgersssdxri f | uor oneatrzdszand GlHdbal koxy, and n r@psgsents an
integer fromO0-4; Y represents bronine, iodine or triflate. 18. A process
as clained in cl ai m 16 or claim 17 wherein RS represents COOH or COOCH3 and

R6 and R7 represent hydrogen. 19. A process as clained in any of clainms 16
to I 8 wherein Y represents broni ne.

Stage 2
1. PCls / EtOAc

H
N 2 CO,Et
~"¢l CO,Et
3 (\N =
GR37294X HaN = NP 07

HCl o/
GW682961A COZHCOH
GW684935A
3. NH,OH
4. Oxalic acid
Stage 3
1. NH4OH
2. Tol
CO,Et ouene OH H CO.H
\ _ B (R) O N~y =
X ! (o) Y/,
<N\/)\ 07 C@?ﬂmmx H
CO,HCOH - cl GW591000X
GW684935A
3. NaOH / MeOH
4. HCI
5
Stage 1 Preparation of ethyl 2-(3-aminophenyl)-3-furoate hydrochloride
To a stirred solution of 1-bromo-3-nitrobenzene (50 g) and ethyl 3-furoate (48.6 g) in toluene
10 (500 ml) were added potassium acetate (36.4 g) and tetrakis(triphenylphosphine)palladium(0)

(14.3 g). The mixture was heated at reflux for 66h, cooled to room temperature, and filtered
through Celite (50 g). The filtercake was rinsed with ethyl acetate (2 x 200 ml). The

combined filtrate/rinse was concentrated to an oil. Methanol (500 ml) and 10% palladium on



20. A process as clained in claim217 wherein the conpound of forrmula (V) is
a 2-aryl-3 carboxy furan or a 2-aryl-3-carboxy thiophene. 21. A conpound of
Forrmul a WMoB2/066618R3 N R ~O N~Ri R (1 B) wherein: Rl repreGEHSE/@5aryl ,
phenoxymet hyl or 5- or 6- nenbered heteroaromatic group, each of which is
optionally substituted by one or nore Zubstituents selected from hal ogen,
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- substi t ut edcditer®@Rd @ arl'Bil, &ng léﬂxlg)p&eﬁﬁi @st 8 »f/efsqﬂﬂecmh@@dlktydn, wdaamlgﬁrwuh

trlfluororreth% Cl 6a|kox - nitro, % hdroxyrreth aw;i
HRB, or we 5 ,]"Ibe Wmc phm vgag /dgscbgpfpg scg@urp@ul te, eﬂtrz(t

- PCT/ US01/ 49gpn omﬁfcﬁiofbrﬁ:ﬂ'iaﬂp [SR561 s Ble Kb R resultint ?%ol@txoﬁﬁ@ﬁl’ie@éﬁ ‘chrou%{6
het eroaromati c group; RS represents cyano, tetrazo or - CO2RS; and
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Formula (I11): RA 3 N11 R~R//NR2 (I1l11) wherein: R2 represents hydrogen
or Cl _6al kyl; R3 represents hydrogen or Cl_6al kyl; R4 represents é}ﬁ? phenyl
subst it ut ed 1HyNWRe(300 M, @s@N68Qs5:559%(k &), 7ri8rim, Ci),655 kit 1Hh138¢en ),
trlflgororre r%l(q 291) fé(k%’ﬁs and - CO2R8, or (b) phenoxynethyl or a 5- or 6

Stage 2 Preparation of ethyl 2-[3-(2-methyl-4,5-dihydro-1H-imidazo}-1-

yl)phenyl]-3-furoate

.20 N-(2-chloroethyl)acetamide (1.21 g) in ethyl acetate (10 mL) was added over 10 minto a
stirred suspension. of phosphorus pentachloride (2.08 g) in ethyl acetate (2 ml) at 0°C under
nitrogen to give a clear pale straw solution. After 45 min. at 0°C toluene (12 ml) was added,
and ethyl 2-(3-aminophenyl)-3-furoate hydrochloride (1.78 g) was added in one portion into
the above solution at 0-5°C. The mixture was stirred at 0-5°C for 10 min. and then allowed to

25 warm up to 20°C. After 2h formation of the amidine was essentially complete (HPLC ethyl 2-
(3-aminophenyl)-3-furoate hydrochloride < 2% @ 220nm, a/a). The mixture was cooled to 0-
5°C, crushed ice (18 g) was added over 20 min, to destroy phosphorus oxychloride.
Ammonium hydroxide (28%, 6.49 mL) was added at a rate that the internal temperature was
kept below 25°C (ca. 15 min). After 1h at 20°C additional ethyl acetate (12 ml) added to the

30 above mixture, the organic layer was separated, washed with deionized water (2x12 ml), and
concentrated under reduced pressure. The residue was dissolved in acetone (5 ml) and ethy!
acetate (5 ml), and treated with oxalic acid (0.72 g) at 40°C for 30 min. After aging at < 20°C
for at least 12h, the precipitate was collected by filtration, washed with acetone (2x0.5vol),
and dried in vacuo at 45-50°C to yield 1.9 g (73%) of white solid.
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when R6 and FQ#O’& %a%waéﬂu 1) dép & and acthang 3% mbkere pdsied, £ 2pRArats oget her

W t hyghe carihePord@@8 for distillation. After ca. 1h, the homogeneous solution obtained was heated
at reflux (ca. 4h) until the hydrolysis was complete (HPLC acetate < 2% @ 220nm, a/a). The

mixture was cooled to <50°C. Methanol (26 ml) and 1M hydrochloric acid (78 ml) were
heated to ca. 50°C. The reaction mixture from above was added over 20 min, and the
resultant slurry was cooled to < 20°C and aged for a further 30 min. The product was

20 collected by filtration, washed with deionized water (2x26 ml), and dried in vacuo at 50°C to
yield 12.7 g (95%) of off-white solid.

1H NMR (400, dg-DMSO) 5: 7.66 (d, 1H), 7.39 (s, 1H), 7.32-7.26 (m, 4H), 7.12-7.04 (m,
2H), 6.72 (d, 1H), 6.58 (d, 1H), 5.75 (br, 1H), 4.78-4.74 (dd, 1H), 3.17 (t, 2H), 2.92-2.70 (m,
25 4H).
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wherein:

R1 represents an aryl, phenoxymethyl or 5- or 6- membered heteroaromatic group, each of
which is optionally substituted by one or more substituents selected from: halogen, Cj.
ealkoxy, C1_galkyl, nitro, cyano, trifluoromethyl, -NR8RY and -NHSOZRS;

R2 represents hydrogen or C1.galkyl;

R3 represents hydrogen or Cj_galkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Cj_galkyl,
halogen, trifluoromethyl, C1_galkoxy and -C02R8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group optionally substituted by one or more groups selected from:
C1.-6alkyl, halogen, trifluoromethyl, C1_galkoxy, -C02R8, nitro, CN, NO», hydroxymethyl
and -CONHRS,

or (c) a group (W):

(R*n (W)

wherein A represents an aryl or 5- or 6- membered heteroaromatic group; R5 represents

cyano, tetrazol-5-yl or -CO2RS; RS and R7 independently represent hydrogen, Cy_galkyl, -

COst, cyano, tetrazol-5-yl, halogen, trifluoromethyl or C1.galkoxy, or when R6 and R7 are

6

bonded to adjacent carbon atoms, R~ and R7 may, together with the carbon atoms to which
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wherein:
R1I represents an aryl, phenoxymethyl or 5- or 6- membered heteroaromatic group, each of
which is optionally substituted by one or more substituents selected from: halogen, Ci.
galkoxy, C1_galkyl, nitro, cyano, trifluoromethyl, -NRSR? and -NHSORS,;
R2 represents hydrogen or C1_galkyl;
R3 represents hydrogen or C1._galkyl;
X1 and X2 indépendently represent (2) hydrogen, (b) Cj.6alkylCO, or (c) an aryl CO group
optionally substituted by halogen or a C1_galkyl group, with the proviso that when one is (b)
or (c) the other is hydrogen (a);
R4 represents (a) phenyl substituted by one or more groups selected from: Ci.galkyl,
halogen, trifluoromethyl, Cq_galkoxy, -CO>H and -C02R8, or (b) phenoxymethyl or a 5- or
6-I membered heteroaromatic group, optionally substituted by one or more groups selected
from: Cj.galkyl, halogen, trifluoromethyl, C1_6alkoxy, -CO2H, —C02R8, nitro, CN, NO»,
hydroxymethyl and ~CONHRS,
or (c) a group (W):

RS

AR
7

(R")n "
(W)
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wherein:

Rl represents an aryl, phenoxymethy! or 5- or 6- membered heteroaromatic group, optionally
substituted by one or more substituents selected from: halogen, C1.galkoxy, C1-galkyl, nitro,
cyano, trifluoromethyl, -NR8R9 and -NHSOzRS;

R2 represents hydrogen or Cq_galkyl;

R3 represents hydrogen or C1_galkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Cq_galkyl,
halogen, trifluoromethyl, Cj.galkoxy and -CO2RS, or (b) phenoxyfncthyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-6alkyl, halogen, trifluoromethyl, Cy_galkoxy, -CO9R8, CN, NO9, hydroxymethy] and -
CONHRS,

or (c) a group (W):

(R12)n (W)
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| 109& () - m O%amogtetryzols-yl pD9ROIRS; Bolahd &C visiweatiently represent hydrogen, C1.galkyl, -

CO,R38, cyano, tetrazol-5-yl, halogen, trifluoromethyl or C1.galkoxy, or when R6 and R7 are
7

bonded to adjacent carbon atoms, R6 and R’ may, together with the carbon atoms to which
they are bonded, form a fused 5- or 6- membered ring optionally containing one or two
nitrogen, oxygen or sulfur atoms; each R12 independently represents substituents selected
from: Cj_galkyl, halogen, trifluoromethyl and C1.galkoxy, and n represents an integer from
0-4;

R8 and RY independently represent C1.galkyl; and

R11 represents C1-6alkyl or aryl optionally substituted by Cj.galkyl or halogen; and
optionally when the group R4 in formula IB is substituted by -CO,RS8, the step of

hydrolysing the ester group -COoR8 to produce a compound of Formula (IA), wherein R% is
substituted by a -CO2H group.

3. A process for preparation of 2 compound of Formula (IA) as claimed in claims 1 or 2

wherein the compound of Formula (IB) is prepared by reacting a compound of Formula (II)

0
RERVAN (1

with a compound of Formula (III)

R (IID)
4. A process as claimed in any one of claims 1-3 wherein R4 represents W.

5. A process as claimed in any one of claims 1-4 wherein A represents a phenyl or 5- or 6-

membered heteroaromatic group.
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. 7. A process as claimed in any one of claims 1-6 wherein R6 and R7 represent hydrogen.

8. A process as claimed in any one of claims 1-7 wherein n represents 0.

9. A process as claimed in any one of claims 1-8 wherein R1 represents an aryl group

optionally substituted by one or more substituents selected from: halogen, Cj_galkoxy, C1.
6alkyl and trifluoromethyl.

10. A process as claimed in any one of claims 1-9 wherein R1 represents pheny! substituted

by a halogen group.
11. A process as claimed in any one of claims 1-10 wherein R2 represents hydrogen.
12. A process as claimed in any one of claims 1-11 wherein R3 represents hydrogen.

13. A process as claimed in any one of claims 1-12 wherein X1 and X2 both represent

hydrogen.
14. A process as claimed in any one of claims 1-13 wherein R11 represents methyl.

15. A process as claimed in any one of claims 1-14 wherein the compound of Formula (IA) is
selected from the group consisting of?
3'-[(2-{[(2R)-2~(3-chloropheny!)-2-hydroxyethylJamino} ethyl)amino][1,1'-biphenyl]-3-
carboxylic acid hydrochloride, '
2-{3-[(2-{[(2R)-2-(3-chlorophenyl)-2-hydroxyethyl]amino } ethyl)amino]phenyl}-3-furoic
acid,

3-{3-[(2-{[(2R)-2-(3-chlorophenyl)-2-hydroxyethyl]amino} ethyl)amino]phenyl }isonicotinic
acid,

3'-[((2ZR)-2-{[(2R)-2~(3-chlorophenyl)-2-hydroxyethyl]amino } propyl)amino]-1,1'-biphenyl-

2-carboxylic acid, and



f$10% & ()- 10% & ()-S 10% & ()- 10% & ()-!kL$10% (y(& ()-z

10% & () -opOgar $rrdEbC | 3$#10% & ()- , & 10% & ()-, 10% & ()-3l #10% & () -
10% & () WOL@I6E418) - rr: s; s<s=sJsss_@! "*T10%& ()-! 910%MBECT/USUDDEHE () -
10( 10( 10( @' S10% & ()-S% 10% & ()-st-tqtytttwi3_@!8

y10%vE& ()-! my109884& ()-!1& 10%/NV& ()-33

& 10%m&' () 2lis8b 8- 6)chlofdnt 0% b&fids ; W el 2

Y | s10%mmms!’ (){-?&%@ 0 /m&(‘@ & io%ﬂ%m@m&%%%ﬁ 1?‘)@@#)%%%@%@{%}’% ‘%fu%v\m_@
1110%&' () - d90bgrshieaqiq andahango@iticallylageepGiblersalts( thertgfF 109&! & & ()-! yF
10%m®& () - u%u+u] ukuuuz[9 _@!!!s! 10%&' ()-S2 10%r& ()-! #Z109M M & ()-4

| P#Z1098S& () -4 (#Z1096& ()-4 #Z10% 1& ()-4
. uuuvvvvvv} o R & pro@s@fof preplra@Bif & romidding ol Byrmulb@V)

;16" 10% ; & ()-!s!109@! 9! & ()-!s! 109%& ()~ VYxxyyBz"zaBoPl! *T1010%& ()-, T
1098 ()- FS109& ()- 109%&' ()-#109%&' ()- 1% R*
+109%& ()-"zzz{Q } ~dEOPL! * TLOY+z#10%& () -, Y% L0%& () - F#MBLO%& () -,

10%&' () - yF310%& ()-10%&' () - ~9UVWKexnbCl * TI10T*10%&' ()- 10 10

comprising reacting a compound of Formula (VIIa):

O,N
@Y
(R')

n

(Viia)
with a compound of Formula (VIIb):

(Vllb)

in the presence of a catalyst selected from Pd(PPh3)4(tetrakis(triphenylphosphine)palladium
(0)), Pd/C and Pdp(dba)3, a suitable base and a suitable solvent, followed by reduction of the
nitro group,

wherein:

R4 represents a group (W):

R
(AR
(R12)n R
(W)

A represents furan or thiophene;

R’ represents ~-CO2H or -CO9RS;

6

R" and R’ independently represent hydrogen, C1_galkyl, -CO9H, -CO9R8, cyano, tetrazol-5-

yl, triflucromethyl or Cj_galkoxy, or when R6 and R7 are bonded to adjacent carbon atoms,
R6 and R’ may, together with the carbon atoms to which they are bonded, form a fused 5- or

6- membered ring optionally containing one or two nitrogen, oxygen or sulfur atoms; each



10S8109%& ()-fL6NLOY% ()- Y93"10% ()- @ 10% ()- Seh] dEnbC! * TLO#10%& () -
109& ()- 109& ()-!*109& ()- 109& ()-109& ()-$: MaBmbCl * T10l MB1OY& ()- -

|| MB10%pPa& ©)066418T 109& ()-, 10%&' ()-YS'109%& ()-, 109& ()PE@MUBGRIBG * T10f .
109& ()-!-1+s$109%& () - z@% 10ty&'()-|#' $10% ()- @

S10%& ()- @ 10% ()-ef ghb@*T1! " &L1 10% 3% ()- &L 10% ()- 10 10

10y" 6- 10%& R}2 ﬂgpkﬂﬂ/&tlﬂf)re réséREsulbidferts sele¥ieh Gl g thlgé& friffuoromethyl

F: $10%& ()-G |-F S10% ()-G | E: $10%z8& ()-G ! F: $10%

TJ272b @ { Y5 BIe67 5OV yAndeEs sTeqenis pu inteRorsi@ng: 4 ) T#O#lO%&'( ;) o1

" 109 () - 10 eRREL: ()-, 109& ()- T* 109%& 10 1
108361(()2’/&' (ﬁ)i/v%e %&%tgbg@“%%@/bga )égﬁ%&iow&' ()-@10%& ()-s! 109 ()-, 10%& () -

L 109 () - &g\ &IJEbCY@ 10%&' () - yF$" 109& ()-Y 109& () - 3Y10°0/&'(6, 0% (- 9
1098 () - FLOY& () - & 1010 10569100 () - 354y 109%& ()- Y310%& ()-, 9-
100/&'8 F+sgﬁé§)§f°%sp%9$%§$§ft@‘\?fﬁ°%wy ? {‘? "10%&' ()-Y " 109& ()-! 10%
5h 5& ()-"*109%& ()-T*10% ()-+$ (rS1!@OYme ()-"*10% ()- T+10% ()- 10
10 10! 3S$109%& ()- 3! $Y “

comprising reacting a compound of Formula (VIia):
ON .
Lo
(R™)

with a compound of Formula (VIIb):

(Vlib)

in the presence of PA(PPh3)4 (tetrakis(triphenylphosphine)palladium (0)) and KOAc,
followed by reduction of the nitro group,
wherein:

R4 represents a group (W):

R
AR
R’
(R12)n w)

A represents furan or thiophene;

5

R” represents -CO2H or -C02R8;

6

R" and R7 independently represent hydrogen, C1_galkyl, -COoH, -C02R8, cyano, tetrazol-5-

yl, trifluoromethyl or C1_galkoxy, or when R6 and R7 are bonded to adjacent carbon atoms,

R6 and R7 may, together with the carbon atoms to which they are bonded, form a fused 5- or

6- membered ring optionally containing one or two nitrogen, oxygen or sulfur atoms; each



-~

1 109%8S& () - Y

i G S1! @ogyzn 910%mM& ()-! 910%m& ()-' 910%mM& ()-! 910%m& () - 910%mM& () - xV>r S
1! @ 91098HERI0664181 0%’ () - ! 910%m& () - ! 910%m& () - ! 910%AEI/USIH98Er S1! @10
oM () - ! 910% M () - ! 910%m&. () - ! 910%m& () - 910%m& () - #=>?YvhG S1! @
6#8Z10%6 & ()-M 08Z10%MB& ()-M A &Z10985& () - MDLO%ME () - ! 910%mM&’ () -

Carton, & (1Mo RBras Pty S Oneysr it Baegh ook el )

f 110%6& () and Cisaaivamp&ingd n-rpirasents 08 6ntegardrq) 0-4 #T 10%h>h>& () - TbAL0QH
NY' 10% & 10% ' - 1F10% & ()
T*10% &'(Hri‘%‘gf?_’ﬁé&é“f% A"f&’(‘ié’l tr‘ﬁ&i"‘cw/o & ()- yFI$10% " & ()-z S

10% ' ty 10% " & '10% & ()- Mp10%° &'$() dJ| [: ATOCS
90$10% &' +$10(V ' =& 0% ' ) S Y#$10% F&
oo 8 ARSTRES cla&m%% sy g o ok ) et 4BORIREQQC

i 3LM 10% $| RadR6 AR r&&esenﬂ.lgrdro e910% ' : & ()- 90$10%' =& ()-; H [: v40s

3$10%3$s& ()-n 10%3$s& ()-i 109%6$s8&’ ()- 10%%$s& ()- S10%6$s & () -
10%3$s& ()-Y=| [NA40®10$$SlOS$SlOS$sn F*: $10%%s& ()-fi SY(310%$s& () -

Y% OO/ $ TQ S a\ Ol claany = S
1098" 3& ?) o5 (A)sp 1%%@%%%%% (é% 198 %gg/ﬁ’?)g %h%g‘%xéé’&f %4&%%8%3" 3& ()-
T1098" 3&' ()-h<J[ic|[: NA40Q$10 10%3" 38 ()- n @109%8"38& ()- i

., 1098" 3& " %8 08338

Lo ()1 L0 BT Gk b Errendhe Btuld s B St g
10983& () - cdrboxP\igdn G >arlBIR4BEkY thiophend 093" 3& () - %

T*1098" 3& ()-103"3103"3103"3 03 1093"3& ()-s - 10% & ()-Pbn||[: vU4IOCs
1098"3& ()- 3f 10% y& ()- C3f 1098!3& ()- 1098"3& ()- 109B3& ()-
1098" 3&' () - 2. ;A BinfpovAdErm@ UBYB" 3& ()- , % 1098"3& ()- 109%8"3& () -
10983& ()- 1098"3& ()- 1098"3& ()- BICZ| obU40CB

1098" 3& ()-103"3103"3103"3 0@ 1098"3& ()- - 109% & ()- O- 1098& ()-
109& () - o{ ZObU40OB @

T.
1
R N R
a
R2
(IB)

wherein:

R1 represents an aryl, phenoxymethyl or 5- or 6- membered heteroaromatic group, each of
which is optionally substituted by one or more substituents selected from: halogen, C1-
6alkoxy, C1_galkyl, nitro, cyano, trifluoromethyl, -NR8R9 and -NHSOZR8;

R2 represents hydrogen or Ci-6alkyl;

R3 represents hydrogen or C1_galkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Cj.galkyl,
halogen, trifluoromethyl, C1.galkoxy and -COR8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-6alkyl, halogen, trifluoromethyl, Cj_galkoxy, -C02R8, nitro, CN, NO», hydroxymethyl
and -CONHRS,

or (c) a group (W):
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wherein:

R2 represents hydrogen or Cj_galkyl;

R3 represents hydrogen or C1_galkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Cj_galkyl,
halogen, trifluoromethyl, Cj_galkoxy and -CO2RS, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-galkyl, halogen, trifluoromethyl, C1_galkoxy, -C02R8 nitro, CN, NOz, hydroxymethyl
and -CONHRS,

or (c) a group (W):
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R8 represents C1_galkyl.

R represents C1_galkyl or aryl optionally substituted by C1.galkyl or halogen.

23. A compound of Formula (IV):

R* (IV)

wherein:

R2 represents hydrogen or C]_galkyl;

R3 represents hydrogen or C1-galkyl;

L represents a leaving group; '

R4 represents (a) phenyl substituted by one or more groups selected from: Cj_galkyl,
halogen, trifluoromethyl, Cq_galkoxy and -CO9R8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
Cj-galkyl, halogen, trifluoromethyl, Cq_galkoxy, -CO2RS, nitro, CN, NO9, hydroxymethyl
and -CONHRS,

or {(c) a group (W):
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wherein A represents an aryl or 5- or 6- membered heteroaromatic group; R5 represents
cyano, tetrazol-5-yl or -CO9RS; R6 and R’ independently represent hydrogen, Cj.galkyl, -

COsH, -CO9R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or Cj.galkoxy, or when R6

6 and R7 may, together with the carbon atoms

and R7 are bonded to adjacent carbon atoms, R
to which they are bonded, form a fused 5- or 6- membered ring optionally containing one or
two nitrogen, oxygen or sulfur atoms; Each R12 independently represents substituents
selected from: Cp.galkyl, halogen, trifluoromethyl and Cj.galkoxy, and n represents an
integer from 0-4;

R8 represents Ci-62lkyl; and

R11 represents Cy_galkyl or aryl optionally substituted by C1_galkyl or halogen.



