WD 02/ 066418 PCT/ USO01/49355 1 PROCESS Field of the Invention 5 The
present invention relates to a process for the preparation of

aryl et harmbdRaedsme deri vatives. Conmpounds of this type aPeTRIsoumw3sd be
useful as agoni sts at atypical beta- adrenoceptors (al so known as

bet a- 3- adrenoceptors). 10 Background oft the I nvention Atypical

bet a- adr enoceptors are known to occur in adi pose tissue and the
gastrointestinal tract. Atypical beta-adrenoceptor agoni sts have been
found to be particularly useful as tPRROEB§ENi c anti-obesity agents and as
anti-di abetic agents. Conpounds havi ng atypical beta 15 adrenoceptor
agoni st activity have al so been described as being useful in the treatnent
of hyperglycaem a, as ani mal growiéldpf edivestion as bl ood pl at el et
aggregation inhibitors, as positive 1notropic agents and as

anti atherosclerotic agents, and as being useful in the treatnent of

gl aucoma. 20 GoERRELRASINEIHRR Bh@s Q&@?ﬁr@&e%s 3br Bk YRt Saskion f AryAdiA0RGERAO! S
are described, for exanple, in WD 97/21665, WD 97/ 21666, 98/ 43953, WO
99/ 65877, WGFUBHISS7 Somppymdy A54G9 &/ra e ko BaBeBRiul 9 paess #f sty bagent i on
25 The presepte,daysht %éhnmﬁ%sBay.@sadﬁﬂoaegaafsyved process for preparing

aryl et hanol di am ne erivatives. The process of the present invention

of fers the advantage of achieving higher vyields than previous processes:

the ppocess is shorter involvingfewer staps, Lthe reactions are nore

sel ective, e.g. the regioselectrvr§¥§6¥Lepﬁxré%—opening is highly

sel ective. The process of 30 the present invention also offers an

envi ronnment al, adyantage in that the quantities,of toxic roduct s .and

ol vent s ar eyt A8 mattalen” e BEWEIS skt 4F ARy Bieme i BREPEL ST

| onger  r equiate Atypi€dl CottDaHhbEepR o] M B3 DBen BouAd GO MEi pagticyilarly nusefae aaspect

the present jnvention provides a process for the preparation of a
P tﬂxermogenic antipobesity agents ang as anti-c?iabetic agents. 8om1§)oun S haV1rr]1g atypical beta-

15 adrenoceptor agonist activity have also been described as being useful in the treatment of
hyperglycaemia, as animal growth promoters, as blood platelet aggregation inhibitors, as
positive inotropic agents and as antiatherosclerotic agents, and as being useful in the

treatment of glaucoma.
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

EP 0543662.

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.



conpound of Forrmula (I A) or a pharnmaceutically acceptable derivative
thereof: R2. RY NX2 rNXI1 \R4 OHR3 ([A) 5 wherein: R represents an
aryl, phewoxgueds/| or 5- or 6- nenbered heteroaromati c gPCHAISOB#SHES of
which is optionally substituted by one or nore substituents selected from
hal ogen, Cl- 6al koxy, Cl-6alkyl, nitro2 cyano, trifluoronethyl, -NR8R9 and
- NHSO2RS8; . e - Lesgnt s h ogen
o CL- 6l kyl S RGP MeC BE i irke B oviges ey s PE R BBy O

Cl- 6al kyl COcompoyng ot E.WITalﬂay(lIAIl@agnilmumceuﬁpﬁl]ly(aﬁt&biayleﬁud‘i)@tmé thtreek: by hal ogen or
a Cl-6al kyl group, with the proviso that when one is (b) or (c) the other
is hydrogen (a); R4 represents (a) phenyl substituted by one or nore groups
sel ected from Cl-6al kyl, 15 hal ogen, trgfluoromethyl, Cl-6al koxy, -CO2H
and - CO2R8, or (b) phenoxynethyl or a 5- ¢r 6- rrerrbered het er oaromat i c

group, optionally substituted by W e lg)goups selected from

Cl- 6al kyl, hal ogen, trifluoromethyl) CINgalXoxyR'-COR2H, -CO2R8, CN, N2,
hydr oxynet hyl and - CONHR8, or (c) %roup( : 20ARs \' B (Rlz)n n (W
wherein A represents an aryl or ered heteroaromatic group; R5
represents cyano, tetrazol -5-y|, -CO2H or -CO2R8; R6 and R7 independently
represent hydrogen, Cl- 25 6al kyl, -CO2ff) - CO2R8, cyano, tetrazol-5-yl,

hal ogen, tr iwWHetta: onet hyI or Cl_6al koxy, or when R6 and R7 are bonded to

adj acent carhon atonms, R6 and R7 ma?/ toget her with the carbon atoms to

9

whi ch they & cHEHAESN Yr PReAORIRSEY! . 5-o b8 membstsd helgropforytiogiorR st 9f WO
02/ 066418 P%éﬂsglép@l%ﬁ)’ﬁ@ substituted by one or more substituents selected from: halogen, Cj.

galkoxy, C1.galkyl, nitro, cyano, trifluoromethyl, -NR8R9 and -NHSO7RS;
R2 represents hydrogen or C1_galkyl;
10 R3 represents hydrogen or Cy_galkyl;
X1 and X2 independently represent (a) hydrogen, (b) C1_62lkylCO, 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,
15 halogen, trifluoromethyl, C1.galkoxy, -CO2H and -CO9RS, or (b) phenoxymethyl or a 5- or
6- membered heteroaromatic group, optionally substituted by one or more groups selected
from: Cj._galkyl, halogen, trifluoromethyl, Cj_galkoxy, -CO>H, -C02R8, CN, NOo,
hydroxymethyl and -CONHRS,

or (c) a group (W):
20
R5
AR
G | R’
(R")n (W)
wherein A represents an aryl or 5- or 6- membered heteroaromatic group; R5 represents
cyano, tetrazol-5-yl, -COH or -CO9RS; R6 and R/ independently represent hydrogen, C1.
25 galkyl, -COoH, —C02R8, 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



3 containing one or two nitrogen, oxygen or sulfur atons; each R12

i ndependently represents substituents selected from Cl-6alkyl, hal ogen,
trifl uor owetoRpbedathd CL 6al koxy, and n represents an inte@€m/uisoom3ss 4, and
R8 and R9 i ndependently represent Cl-6alkyl; 5 conprising the step of
preparing a conpound of Fornula (1B) or3 a pharmaceutically acceptable

derivative t Rl 12 I

represents acir%ﬁ%rg{ ongﬁlénox mg?eﬁl\%{xygenémg}u g&“ﬁe%né)eged Eeig%lg %tsfncts
group, each S@bstlt@@tsvm:iegﬂadlbrmpcnxga]kyu, yhabghs ttiifludredethyl anie Corgalkoxe and n
substituents, eg&t frofrrn B% %e Cl- 6al koxy, Cl-6alkyl, nitro, cyano,
trifl uorometj R8; R2 represents hydrogen or Cl-6al kyl ;
R3 represent hmwomﬂﬂem@hqﬁedekwl ciRéyly epresent s (a) phenyl substituted
by one or nore gr.ou sel ected from Cl-6alk 5

trif1 or orretcl‘?WgSIEﬁ_Q%a RAFRYT &2 pEIPOYRA (%)Foaﬂéﬁﬁ%%? Ry Phagpacgutically, 6.
menber ed hetaee@@dbmmiw@wgmgﬁ optionally substituted by one or nore groups
selected from Cil-6al kyl, hal ogen, tri fluoronet hyl, Cl1_6al koxy, -CO2R8,
CN, N2, hydroxynethyl and - CONHRS, (c) agroup (W: 20 ARG RS R
(RN (V\) wherein A represents an aryI el 15 or 6- nenbered heteroaronatic

group; RS represents \;

wherein:

(IB)

R1 represents an aryl, phenoxymethyl or 5- or 6- membered heteroaromatic group, each of
10 which is optionally substituted by one or more substituents selected from: halogen, Cj.
ealkoxy, Ci.galkyl, nitro, cyano, trifluoromethyl, -NR8RY and -NHSOZRS;
R2 represents hydrogen or C1.62lkyl;
R3 represents hydrogen or C1-6alkyl;
R4 represents (a) phenyl substituted by one or more groups selected from: Cj_galkyl,
15 halogen, trifluoromethyl, Ci.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, CN, NO9, hydroxymethyl and -
CONHRS,
or (c) a group (W):
20

R5
Q AT
(R12)n R
W)

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

6 and R7 independently represent hydrogen, C1.galkyl, -

25 CO7R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or C1.galkoxy, or when R6 and R7 are

6 and R7 may, together with the carbon atoms to which

cyano, tetrazol-5-yl or -CO2RS; R’

bonded to adjacent carbon atoms, R

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



cyano, tetrazol-5-yl or -CO2R8; R6 and R7 i ndependently represent hydrogen,
Cl-6al kyl, - 25 CO2R8, cyano, tetrazol-5-yl, halogen, trifluoronethyl or
Cl- 6al koxw ootsaaneen R6 and R7 are bonded to adjacent car b®aTAISON#Y35R6 and
R7 may, together with the carbon atonms to which they are bonded, forma
fused 5- or 6- nenbered ring optionally containing one or two WO 02/ 066418
PCT/ US01/ 49 4 nitro . f t ,..eac .1 nde dently
represents éﬁﬁ)sg £ Til’tda( %{ns&ggeﬁilfgg?fé%g’n?%%s &‘f-éé%ﬁ%ﬁra{’?fe%rgﬁeg%GS%S%HCPH‘SIsglg(rf][?)‘fmt hyl
and C1- 6al kdsoy: Gnghllryl,rhepges enfiwramettiyh e glilkey, afit #repfeSentnh ilR8ger from
i ndependent |y,.represent Cl-6al kyl; and 5 R11 represents Cl_6al kyl or aryl
optionally su%sti tuted by Cl-6al kyl or halogen. In an alternative aspect,
the inventi ®$ jd ®Vikpemicploensenf O cdllie sagepar ati on of a conpound of
For mul_a (IAZqur a phar rrac&(ti{)(i) cally acceptabl e derivative thereof R R\
R\ RE GRS Cayealybenipd prsiopallrepbstiiyedoeint-6aliay] onhajosenphenoxy et hyl
or 5- or 6- nenbered heteroaromatic group, each of which is optionally
substituted by one or nore substituents selected from hal ogen, Cl1-
6al koxy, C1-IBan rlgmatiye pprsct, Bpaptsntiqnnrevidasracreens for thenrarotionef 2 pHSORRE; R2
represents REEN1 " : drogen or C 1-6al kyl;
X1 and X2 i%g%endenﬁ;&g@gﬂ%@#g all ageeﬁég{eggéﬁa?ﬁ?%m%- 6al kyl CO, or (c) an
aryl CO group optionally substituted by Ral ogen or a Cl-6al kyl group, with
t he proviso that when one is (b) ,or (c) the other is hydrogen (a); R4
represents (a) phenyl substitut ed® e e, groups selected from
Cl_6al kyl, 20 hal ogen, trifluoronethyl NXC1Y6al Roxy, -CO2H and - CO2R8, or
(b) phenoxynethyl or a 5- or 6- neahered hgteroaronmatic group, optionally
substituted by one or nore groups selected from Cl1-6alkyl, hal ogen,
trifluoronmethyl, Cl-6al koxy, -CO02H, -C@8, nitro, CN, NO2,

10 wherein:

R! 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.
alkoxy, C1.galkyl, nitro, cyano, trifluoromethyl, -NR8R9 and -NHSO,RS;
R2 represents hydrogen or C1_galkyl;

15 R3 represents hydrogen or C1-galkyl;
X1 and X2 independently represent (a) hydrogen, (b) C1.6alkylCO, 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,

20 halogen, trifluoromethyl, C1.galkoxy, -COoH and -C02R8, or (b) phenoxymethyl or a 5- or
6- membered heteroaromatic group, optionally substituted by one or more groups selected
from: Ci_galkyl, halogen, trifluoromethyl, C1_galkoxy, -CO2H, -C02R8, nitro, CN, NOZ,
hydroxymethyl and -CONHRS,
or (c) a group (W):

25

R (W)



hydr oxynmet hyl and -CONHR8, or (c) a group (W: 25 ERs A-R5 R7 (R12)n
(W WD 02/066418 PCT/ USOL/ 49355 5 wherein A represents an aryl or 5- or 6-
menber ed Wotenoadi®mMmat i ¢ group; R5 represents cyano, tetr REBITSH1/44355 - CO2H
or -C02R8; R6 and R7 independently represent hydrogen, Cl- 6al kyl, -CO2H,

- C02R8, cyano, tetrazol-5-yl, halogen, &rifluoronethyl or Cl-6al koxy, or

when R6 and R7 are bonded to agj acent carbon atons, R6 and R7 4my, together
with the 5 CHIEHh AaiCBIRTSoAMATE AT Phey SamempeetiBderopgmation srouRseRi BPTesFnts-

menbered ri I i rRx or .sul fur
at ons; each %Dwﬁg%gg%ent | glt c?}egrbng‘e%@an%sub epien%eﬁﬁ E‘?%%%g%o??loﬁi

Cl- 6al kyl , halkwgeﬁOzHr 1GO2RS; ematol yirazdid-yClhdbadek oniflnoramethyl of €plEiReN3t sr an
integer from0-4;,c and -R8 and R9 independently re eseny Cl- 6al kyl ; 10
conpri si ng h‘yltffldi yadR ‘ofre bopdpdpie wdideest cabematpras, %raa d?: manﬁagqﬂmeuﬁutheal ly
acceptzabl e r :

wher ei n: 155%%60? gtoggstgﬁflgcﬁe}é%v%d dgl’r}]‘%rgls? ﬁyﬁd_? 01N6 me%ergﬁnﬁ‘%%@nﬂdy

het er oar omatdogtagngope oetwchnitrbgenywhkyghn pssubiot atomalelag/h Rib sidepentandy bgpraseres or

o2 ot | 1 Rnd SRS Ll O AR A in LSO wld! RlELy, 'L ©

cyano, trifluor orre
represents an integer from 0-4; and

R8 and R® independently represent C1_galkyl;

10 comprising hydrolysis of a compound of Formula (IB) or a pharmaceutically acceptable salt
thereof:
R4
| 11
R N R
e
N R’
2
R (iB)
wherein:
15 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.
galkoxy, C1.galkyl, nitro, cyano, trifluoromethyl, -NR8R? and -NHSO9RS,;

R2 represents hydrogen or C1_6élky1;

R3 represents hydrogen or C1_galkyl;

20 R4 represents (a) phenyl substituted by one or more groups selected from: Ci_galkyl,
halogen, trifluoromethyl, C1_galkoxy and -CO2R8, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
Ci-ealkyl, halogen, trifluoromethyl, C1 galkoxy, -CO9R8, CN, NO», hydroxymethyl and -
CONHRS,

25 or (c) a group (W):

Pyl

A

(R12)n W)



R2 represents hydrogen or Cl-6al kyl; R3 represents hydrogen or C 1-6al kyl;
20 R4 represents (a) phenyl substituted by one or nore groups sel ected
from Cl-wealokpbes18 hal ogen, trifluoronethyl, Cl-6al koxy an@CTAEAR®35Dr (b)
phenoxynet hyl or a 5- or 6- nenbered heteroaromatic group, optionally
substituted by one or nore gr oups selecaed from Cl1-6al kyl, hal ogen,
trifluoronethyl, Cl-6al kox 2R8, CN, N2, hydroxynethyl and - CONHRS,
25 or (c) a ‘813/ AP WPI@S or éRf?th{ewe%hetQVo@@m&% gior RSeerrepomss 6

wherein Are 6 OF et er omat ; R5
repr e!sent s @%Igtlglg&tat% %ltagrq %?%?’bg%ii X z%dgzlﬂgg © nﬁ)ﬁﬁfpﬁ??ent %&%B%eﬁdghp%kﬁup
represent hy@h) @yan@lteﬁﬁdoky b1, halo@%uor@ﬁﬁ@ﬂ?l orlc§t dafld oﬁw}{én rhakeden.

trifluoromnethy Cl- 6al koxy, or and R7 are Bonded to  adjacent
carbon at omsbonm mradja%t aEYon itage eynd\m trhayt, Iﬁgemaf\bﬂﬂthabﬁBBn itomwkd which t hey

are banded, form ere r|n opt.ionally containing one
or tvvg’ nltr%ed'e'ﬁ wafgo%} g?fF‘?arO‘égb ‘érﬁé ﬁf’?“?“ﬁ‘ﬁ %‘%ﬁ‘éﬁgl"yer"éﬁ?’%sents
substi t uent Snls-egeap t»q@en bof eulfur Gbnakde |R12hﬁlié¥>gﬂénﬂ3t ’r’e!l%elséﬁ@sr QB Ridied

Cl1- 6al koxy, efnts an integer from O- and R9 independently

n

repr esent 015‘6% (lilf 0, piyitluorpracihd each g - @Mﬁala@n IpFesgity in Hiserofam | y

substituted dy, Cl- 6a| kyI or hal ogen; and optionally when the group R4 in

formula IBis subs9t|tuted by -CO2R8, the step of hydrolysing the ester

group - 002ReRY sdR-biadeendendriepissntCobalidrmdl a (1A), wherein R4 is

substjgt ut ed fom SR gL ention As

used herein, thlgprfernsléwpfra gﬁ&aﬂk%%ﬁ&%ﬁ%gg%eﬁ)é@gﬂ Péallg%ﬁt \zc;lnd branched

chain sat urf&ﬁlenhlhwdmo&argm)m Rjnqumulambasut@d b}&lQ%Rggh@&tﬂSOﬂ ncl ude

rrrrgt E)C/)l(y g_;gyﬂéﬂtdﬁdgi(s'?&%he %’cer groQgté/(BzR@rto pg)%uce a co%ounsd ongormu a &X) ereI%SR‘! fcl ude
substltuted by a -C02H group.

15 Detailed Description of the Invention

As used herein, the terms “alkyl” and “alkoxy” mean both straight and branched chain
saturated hydrocarbon groups. Examples of alkyl groups include methyl, ethyl, 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, C1_galkyl,
nitro, cyano, trifluoromethyl, -NRSRY, -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,



As used herein, the term"aryl" refers to an optionally substituted
aromatic group with at |least one ring having a conjugated pi-electron
system cwotoaoed4mgy up to two conjugated or fused ring syPCERSO/49385y1 "

i ncl udes nonocyclic or bicyclic aromatic carbocyclic groups, such as
phenyl and naphthyl, all of V\:hi ch may be optionally substitut ed. Preferred

“aryl™ noi et} It Ut tltut di.sub uedo
trisubstit utﬁqu&f)l?l%nyﬁé htdh&l t?lglﬂ?r{e&? rpilfdgy%" Bbfra?y ahd ﬁ’gflmfdsﬁen%r fef
sel ected fr odﬁtemrogmbdbswﬁnmnistarm@laofed lﬁahﬂgegrpuﬂonsﬁﬁdg«mﬁyuog@lquqyblky;{y,,
nitro, cyan fil yaronet h ed herein,
the term"” he?b?% rongtfl ccyﬁp%uylﬂ%%%yénwm%bsﬁ%ﬁt edﬂ\z g’l’?&tl C

30 group contydiaximethyinad CCONHRE. het er oat ons sel ected from nitrogen,
sul pthr and oxygen atons, with at |east one ring having a conjugated
pi -el ectron system containing up to two conjugated or fused ring systens.

Exanpl es of Bs iedhesiedhdi-aH Phal dgaﬁ’l’ MEts BDAHR SE1bddH Bin AuSRROSHPRL, ddthigd,
di substituted or trisubstitute t hi ophene, thiazole, pyrrole, pyrazole,

i m dazol e ar®dfiefilen. Exanpl es of 6-nenbered groups include unsubstituted,
WO 02/ 066418 PCT/ USOl/ 49355 7 nonosubstituted, disubsti tut ed or
trisubstituted p%rl dyl, pyrazyl and pyrimdyl. Preferred "heteroaromatic"
subst i t uent sPrafesblye G’GIEGFGIN‘S @manﬂ@rfgxpmwpmﬂm sitlsstitutag f orvadrogen sutfitubeh koxy,

Cl-6ajkyl, n ﬁwp N

NC2, hydr ox%‘/a%él?% émr11 lo-g%%\{l:-ngﬁﬁq%yﬁs alk}& ngﬁtglgtﬁoro?ggqtzeﬁ%e PR ?r%%q%nlg\l means
an at om sel ecpregnfs pbenyt bubstituted bycahiatogerngoulb wafthneom angrouoBiphderatty &i‘caédabl Y,
R1 represents ti substjtute

substituents' tﬁle()msel 8%? ﬁ?sgﬁ{ef% d%ﬁepr&TnJ@&%Wiﬁ‘%@t a‘?-‘/k%/%m%wa atom
trifl uor onmetlowied iMthicenddd ®isgioabl y, R1 represents phenyl substituted by a

hal ogen gro Hat om or oup is preferably located in the neta
posi tion. Ntl;'gff’fe%fé{f E?Bfeﬁentﬁﬁ’%?@&?esents phenyl substituted by a chlorine

at om 14 ocat epleferiblyR3 f@{:e@en@p%)d}dg@ﬁl Preferably, R2 represents hydrogen. 15
Preferably, R3 r eg{ ent 52 rogen. Preferably, XI and X2 both represent
hydrogen. PriefeepipKy anddd- beih repsesert dydeesap (W

Preferably, R4 represents group (W).
Preferably, A represents a phenyl or 5- or 6- membered heteroaromatic group. More
preferably A represents a phenyl, pyridine, furan or thiophene group. Preferably A is located
20 meta to the phenyl ring.
In a compound of Formula (IA), R5 is preferably -CO7H. In a2 compound of Formula (IB), R3
is preferably -COoCH3.
Preferably, RO and R7 represent hydrogen.
Preferably, R11 represents methyl.
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 cbmpounds 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.



Preferably, A represents a phenyl or 5- or 6- nenbered heteroaromatic
group. More preferably A represents a phenyl, pyridine, furan or thiophene
group. PreDeratdsy8 A is |ocated 20 neta to the phenyl rin@CTIusor4Bs6Hpound
of Formula (IA), R5 is preferably -CO2H. In a conpound of Forrmula (IB), R5
is preferably -CO2CH3. Preferably, R6 a®id R7 represent hydrogen.

Preferably, Ryl $ERSESSMUS yli, I represent.s.0. Lt is to
be under st ood V'Ellhat F%Ig presg%¥$n%/bgﬁ%?8lﬁ£§%§£er%g Féwuq%:(g%iaﬁgtoﬁ %%aélyo?&we'
suitable, clmeassisefor praphripg ehdivideal, gsadaipd ishesty iabédnharai thesbf)v icluding

Particularly. r . ounds or ¢ ounds of the processes, of the
ra Jngafte%t z&g g\’l‘ﬁﬁ%% V%?pgﬁ)’f &}g @ﬁesefgﬁvg 1’11

i nvention incPu e those in Bi% is 30 selected fromthe
preferred groups for each variable. Even nore preferable conmpounds of the

i nventd on, onpounds of rqQc es, include those where each vari able
is seléect ed01%?%5%&%?9%”8“‘{)&%98’?@%&3‘3?8 Sﬁllﬁgt?‘%%?‘éi‘ erred groups for each
vari abl e. WQ'Q@.-J634-283 REIH 1)@91%@@xy&hylﬁamﬂld}lahp§anﬁmE@fﬂbﬁﬂq@r@u@wt the

above conpounds of Formula (I A) are optically active. rocesses for
preparing i ndrRARglicacid bydmelledds: i somers and mi xtures thereof, including

racemat es, az-@s.w'afdmz%tf.%@._cﬁ%ﬂeenﬂ?-ztﬂaferoaﬁ;&ﬁ;gya{ﬂfli(og%@ﬁ)?}ain%jp}énﬁ;.§Ifﬁ1ro?cb' y the

conpound of Fornul a is selected from
[ (2R) - 2- ( 3- c#idbr ophenyl ) - 2- hydroxyet hyl] amino } ethyl)amno] [1,1

R e oSS S ety
; Esl- g grzn- {I’IE)](%- %ﬁ-%—?@%ﬁ!—ég@?ﬁ%ﬂoﬁn lelé’az'%'?;’lﬁgggy)[étgg’g%ilpé}%rrgpr}lﬁimino]-1,1'-bipheny1_

[ (2R) - 2- ( 3- chtabaptiemid,)an@- hydr oxyet hyl ] am no} propyl ) am no] -1, 1' - bi phenyl -
2- car boxylic id, -{3-[(2-f ) . .

[(2R) - 2-(3- c%?%k@p{,aéﬁﬁ-e) 3-%‘!31H{?é‘?eaé@-étW%%&ﬂ#%m&owhxl&ﬁw&afﬁwéprpbeﬁlp-éphene-
3- 151zcar boxabokylacicitl AaPhRhasdiBeRybiephbl sagteplabl e salts thereof.

Aryl et hanol di am ne derivatives are known to be beta- 3-adrenocept or

agoni sts. Preferably the
Arylethanoldiamine derivatives are known to be beta-3-adrenoceptor agonists. Preferably the

compound of Formula (TA) 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



conpound of Forrmula (IA) is a beta-3-adrenoceptor agonist. Mre preferably,
the conmpound of Fornula (1A is a selective beta-3-adrenoceptor agonist.
20 As usewohefedsmg a "pharmaceutically acceptabl e deri vat iPCEUSIEISS a
pharmaceutically acceptable salt, ester, or salt of such ester, or any

ot her conpound whi ch, upon adm nistration to the recipient, is capable of
provi di ng (didettd ¥ndbrohMdi 013%9 . a. r .an. active
nmet abolite or rgaglsi ue rtghereaglﬁg%%/)o%&%?'l eggg%ﬁggﬁtgjﬁ%%%ym%%@%gyés%%cl "Sd in
the art t hathy@®brioméc, culpboiindstriof perollonid, sfihbndy, malyichehasplttiric glycdilic, plactici de
pharmaceutical | ¥ acceptable derivatives thereof at any, of e fupctional
groups in t%ghcggcr‘rpsglﬁcﬁ & g’ilueﬁ%r}?rﬁlflghofnlcib\ artayg, AcKiG t°iﬁgffl Ig%lth’i“ﬁf U HEMich
deri vati ves banmicc anfpaitnasphimitné-2 aaipkdnict 408 beadeh@xiphorfit BETY. Other adigsuokK ¥4

functions or _at am. no grqups. It will bhe apprecjated by those skilled in
the art t hatOX%%Bmﬁ?]’a?t?&ﬁ@@me&|nh§}m3&eeeﬁélém°e¢pfa@eiwmewé%fuld¥l therpEeraBfifbunds
of Formul a (dfARltiTBikeiP as 3tcttBEdiatet! inS RBaRingMB6Bpdulldd oPNBe RAFTidORnd RE&E erred
pharmaceutical ly ac,celot abl e derivatives ng t he conmpounds of Formnula (IA)
are phar madbgieetipally acpainblemcid adgitipn saligeYais lerive diomarpptaptizia basps Beliént abl e
salts of the Q unds of. Formul.a (1A include those derived fr

phar maceut i ¢4 aﬁ)fnn%%cgﬁt 5?)41 W%E?%%’é@l@et 18R EP Y S5 amgopilng, adé%%‘%nd

or gani ¢ aci dghaed ibasgslkylrxarpl es of suitabl e acids include hydrochloric,
hydr obr om ¢, sul phuric, nitric, perchloric, fumaric, maleic, phosphoric,

gl yco1l lic, lactic, salicylic, succinic, toluene- p-sul phonic, tartaric,

acetic, Cit rrgerab®! RANIEH FHOdpouddVr Fofnula ABN%ofm 2 ¥BMPAInE of Formula (IA)
napht hal ene- 2- sul phoni ¢ and benzenesul phoni ¢ acids. Qther acids such as 5

oxal i ¢, whi ['&caydrd quh by Fedlvs an the Prosense rbEeasupalsPiytienefepsral! bomgquremggkf ul

in the pr e‘pgiér_@tro;(ﬁg, e &N bSKBHCEM pr rablgfaﬁraﬂﬁgbl?ggZI\gFQHpﬁ}gf lgésgg Hogpounds

of the invenfion and their pharnmaceutic y accep e acl ition
salts. Sal t sThddydrokysis fapive pheraprtiahecobmews] df fotrude IAX irkethich Kb oaK? (sby.

sodi upy) , al kal 1&8T LD a3l . nesi i nd NR4+ lyewere R
is C1l _4dalk I'%a a(??’s. %g% E’r gle(?%%r%}{p f/l raé]&y@él})ssfl 0 gy glgf 9 %lu%rdaol'qeg mul a
(1 B) to forrereupcoambeprgiucdd Hyahamartial fiydYlysis of Lainpoed] aFortwyla (IBY dndxisdlated he
presence of .an, aqueaus sol ution.,of a group 1 or group 2 netal hydroxide,
e.g. NaOH orbyﬁaqf?ar‘g%HO‘BPtggr@Pl&’loth}’ngﬁesaI kanol, e.g. MeOH, for at |east 4
hour s.
The optional step of hydrolysing the ester group -CO2R8 to produce a compound of Formula
20 (IA), wherein R4 is substituted by a -CO2H group can be carried out by a further hydrolysis

step under standard hydrolysis conditions as would be apparent to a skilled person.

In the following description, the groups R1, R2, R3, R5, R6, R7, RS, R9, R11, R12, W and A
are as defined above unless otherwise stated. R4 is as defined in Formula (IB) above unless

25 otherwise stated.

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

a compound of Formula (II1):

T’
3 N 11
R R
: I
R’ (1) R* (111

30



The hydrolysis may be full or partial. A conpound of Fornmula (1A) in which
XI or X2 is (b) 15 Cil-6alkylCO or (c) an aryl CO group optionally

substi t utwo okpedass ogen or a Cl-6al kyl group, can be prodRceEdSby4936%
partial hydrolysis of a conmpound of Formula (IB) and isolated by standard
chr omat ogr aphy techni ques. The opti onall0step of hydr oI ysi ng the ester group

-CO2R8 to pr in i tituted
by a - CO2H gﬁgﬁﬁgﬁt ggér'g?cggreﬂ{mb&naﬁ;g rf rp’r ef1se]f(11°r 0(1 yoéllasor B reeﬁygé

standard hyddigingls, gcfmmdlet i Mnstlyspyoelidthobe @GP ésobutylaceats kisb;brepbmefa&:pn. I n

the foll Pt R, R R3 R5 R7, : , R 1,
Ri2, wand AEreanBRle Vel Safod Blreotoimembin cios gAY P o e
defined in Fagmtkdedel Ble @RGMBUHTOLES readBorlik RETLWySBOSE a#%elate CRIBAH

Fornula (1B) may be prepared by reacting a compound of Fornul a (II) wlth a

conpo@nd of F8rGnmage preferaply 1IRQ-126°GN 11 O R R N R\ (I1) R2 (I11) 30 WO
02/ 066418 PCT/ US01/ 49355 10 at el evated tenperature and pressure,
optionally in the presence of one or nore of. C3-6 alkanols, acetonitrile,
N- et hyl - pyr¥msireagtiorosfa coMRIng off Embmﬂay(lﬂaezahatcempdtﬁmpfmmhaqm)ab form a

di met hyl f or mam de ( ene or ‘di.nmet hyl acet am de ( ,
preferably tSFREHEe ?%/F%’ué)ar(?émngﬁif 8“?&??6@?8%?‘2" WOWW@&@MF s

sui tably 1004ZoatpogidedFermuld(IAf Rk YardddQut RpdaliG.or FRE. THealRHabky 100- 120C.
The r action %rd@%corrpgund of Fornmula (I1) with a conpound of Forrmula (111)
to foPma & FHF0 pYiiMa (1 B) and the subsequent conversion of a
conmpound of Formula (1B) to a conmpound of Formula (1A may be carried out
separately or in situ, The reaction is 10 preferably carried out in situ. A
corrpound of 4reemirguad of Formula gl ey he epsarredifromewpapcodpdorsubfTWVor nul a (1 V) :
R R3

(IV)

L >/~NWR11 . HCI

15

wherein L represents a leaving group such as a halogen atom (e.g. chlorine), by cyclisation in
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)

HzN\R4

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 PCl5 or POCl3.
Preferably the solvent is EtOAc. Preferably PCly is present.



4 (IV) H\N . A-WR11 . HO L RZ 15 wherein L represents a | eaving group
such as a halogen atom (e.g. chlorine), by cyclisation in the presence of
a sol ventweakeeddesl from di chl oronmet hane (DCV), Et OAc, toPCEFASOIHSBEDr

xyl ene, and a base selected from Na2CO3, NaOH, anhydrous Et3N and/or an
amne, e.g. aqueous NH3. Preferably thd solvent is DCM Preferably the
base is aqueous NH3. 20 Conpounds of Formula (IV) may be prepared from
conpounds of Formula (V) H2NR4 (V) [Ising any suitable method for the
preparation of am dines. For exanpke; MHc/oﬁdeﬁsation of a conpound of
Formula (VI) wherein L represents a |eaving group as previously defined, in
the 25 presence of a solvent selected om DCM tol uene, EtOAc or CH3CN,
and PC15 or POC13. Preferably the solvem is EtOAc. Preferably PC15 is
present. WD 02/066418 PCT/US01/49355 11 OL R11 NH (VlI) Conpounds of

Formula (V) be .prepare reaction of a conpound of Forpula (V]I
with a conpogﬁ%P%Pdﬂg-Bf ﬁ?ﬂf%fg(%wab&@&wﬁkg reastiph af FrepRRyme P lifﬁaw%s%b
(J.Org. Chenwitha cbBBEundA&t, Foolddid X VIIE acédrdihg B BE)methodRf Thompson, (J.Org. Chem.

5 1984, 49, 5237),
o
O/)r B(OH), RsRG
(R12)n 7z : %R7
(Vi (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
10 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.

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

wherein A is furan or thiophene; R is -COoH or -CO9R8 and R6 and R independently
represent hydrogen, C1_galkyl, -COoH, -CO9R8, 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
20 optionally containing one or two nitrogen, oxygen or sulfur atoms; may be prepared from the
reaction of a compound of Formula (VIla) 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
25 (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



/I \VR6 (R12)n Z R7 (M1) (VIIl) where Z is halogen or triflate, using
a suitable boronic acid coupling conditions, e.g. palladiumon carbon and
sodi um cawbwrat@1or Pd(PPh3)4 (tetrakis(triphenyl phosphi m€rpsbl/sgsaim (0)),
foll owed by reduction of the nitro group using 10 standard nethods, e.g.
under hydrogen using a suitable catalyst3 such as palladi umon car bon in a
sui t abl e sol ygppgosu b a I e

(DVE), et hyl g@a%%gaﬁgr@?g%g?%%%QQg@g g’?eé ﬂy%ggﬁg Balnpsrgfé}ogﬁtagew%dﬁhexane
or water or BPRGHesreferrbheR$ and Bﬁtrcmwaﬂltl hydmigers bad, prtefechblye Wprepradenits é»ron:’hﬁe

Al ternativel es ound of
Formul a (V) Yo é‘ﬁ%{%&gw%e Cgm %‘ﬁlgor ugéﬁgﬁeasz %glf g?fégiﬂ‘a&or ﬁl@%@% %AAd R6
and R7 |ndepémdé—ﬁtdagboxyﬁrnnesﬂmphhlydrogen Cl-6al kyl, -CO2H, -CO2R8, cyano,
tetraZé)I -5-yl, trifluoronmethyl or Cl- 6al koxy, or when R6 and R7 are bonded
to adjacent carbon atons, R6 and R7 may, together wth the carbon atons to
which they are bonded, forma fused 5- or 6- nenbered ring 20 optionally
cont ai ning one or two nltrogen, oxygen or sul fur atons; may be prepared
fromthe reaction of a conpoun kqQrmul a (Vlla) yvnere Y is brom ne,
iodine or triflate, with a conpo gfY For mul a—tx RI%) in the presence of
a suitable palladium catal yst i?g d.suitable ol oned by reduction
of the nitro group under stand conditions. Suitable palladium catalysts
i nclude, but are not limted to Pd(PPh3)4

(tetrakis(tri phenyl phosphi ne) pal | a@gviten 25 (0))(VIIBLi t abl e bases i ncl ude, but
are not limted to KOAc. Preferably, a solvent selected from toluene, DWVA,
DMF, NWP, isobutyronitrile and 1, 2-di ethoxy-ethane is present. A preferred
solvent is tBbmmls-ﬁmoxprfmﬂslsmiophaﬁiptoabétyuse af the f4llaBiin cAtalyel BRNEHIQY in
terrpei ture, R ef er ab%l%?:gt 02/ 065@41 PCT/ US01/ 49355 12 80-120C, nore
pref etabl y at"XFBERC ¢ asp K Q4hede mestergd. Oy acirenazaivg soals (PO ey hspmide)tesoii3,

preferably Réptangn RhdiBRS 988 munhy&wgwg,ofaﬂa PRRRLR! 8hloks ¥a(PeR!)ESENER
brom ne. Mre preferably, the co orrrua(\/) is a

2-aryl - 3- car B 2f bsafforged the @@@H@ﬁ@u@iﬂn 46% ik Yhis pEeserisvanyingreaseth or

t hi ophene. 5:46MNvity for synthesis over previously known processes. For 5-aryl-3-carboxy furan

product, use of the palladium catalyst Pd/C in the presence of the solvent NMP and the base
15 KOAc is preferred. For the 5-aryl-3-carboxy thiophene product use of the palladium catalyst
Pdp(dba)3 in the presence of solvent NMP and the base KOAc is preferred.

Compounds of Formula (V) may also be prepared by reaction of a compound of Formula
(VIID) with a compound of Formula (IX) using standard boronic acid coupling methods

20 described above.

H
I

H

(1X)

Compounds of Formula (VI) may be prepared by reaction of a compound of Formula (X)

25 with anhydrous HCL.



s \YG- RS/ R (R2) ~ n( Vila) (VIIb) For 2-aryl-3-carboxy furan or

t hi ophene product, use of the palladiumcatalyst Pd(PPh3)4 in 10 the
presence WP oelesdivtase KOAc is preferred. On a preparative PCANESO(/HEB§ of Aryl
brom de) the optinmumconditions were found to be 1.4eq of ethyl 3-furoate,
5 nol % Pd(PPh3) 4, toluene reflux 24 hi& afforded the 2-aryl product in 76%
yield. This represents an increased g@lectivity for synthesis over
previously known processes. For 5-aryl-3zcqrboxy furan product, use of the
pal | adium catal yst Pd/C in the presencedof the solvent NWP and the base 15
KOAc is preferred. For the 5-aryl-3- carb t hi ophene product use of the
pal | adi um catal yst Pd2(dba)3 in the presence of solvent NVP and the base
KOAc is preferred. Conmpounds of Fornmula (%) may al so be prepared by
reaction of a conpound of Forrmula (VIII) with a conpound of Formula (IX)
usi ng standard boronic acid coupling nmethods 20 described above. H / N
B(OH)z H (IBgyther@uativis fiet prephrifanompbends ¥ Hormalp (Wparp dsglosed th WY 97€%663.0n of a
conmpound of Forrmula (X) 25 with anhydrous HO . WO 02/066418 PCT/ US01/ 49355
13 R11 ~--- Nof (X) Further nethods for preparing conpounds of Formula
(V) ake di sd@agedndsrof\NorBula (EHS (V) CONMYUMIHE), GEX)Fad TH) ae kv ):omﬁdﬁhﬂa)

(ViTb), (VI glcan be@repare% bgrx}oczeisrsgs V\I/<e V\gwg ?n g grrt] ds

Those skilled in the art will appreciate that in the preparation of the compound of
Formula (IA) 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. J.F.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 (TIA)

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



and can be prepared by processes well known in the art. Those skilled in
the art will appreciate that in the preparation of the conpound of Fornula
(I'A) or awemkmetses t hereof it nmay be necessary and/ or desi Pambltsot/e3ss ot ect
one or nore 10 sensitive groups in the nolecule to prevent undesirable
side reactions. The protecting groups d4ed in the preparation of the
compound of PO ducbdrlng TB% HlntiSRfect Br e GRKAS] ltﬁéﬂ@duow\rfl@ms&mn%@y fipr
exanpl e Protective GoupsS in Organi ¢ Chem st ry, . Pl enum
Press, Londorecgsi®@y &)d/@rdeﬂredtbewanrwé OGrin apys2pprepity Avviuencepnsh@sitso amhefclor a
(}een, John %% ﬁx %% Sons, New York (1981). Conventional am no protecting
groups may i icrude for exanple ar al kyl groups, such as benzyl,

di phenyl met hil mmmvmbbﬁgmmkaﬁh@gﬁmgxamps and acyl groups such as

ey ory S OBt b BULRERSROINL o, SR EOLL LSV BB AE) | 19 ,

tert- butyl dicoghdbyd ssivheltheradfkyl et hers such as tetrahydropyr anyl or
tert-butyl; or esters such as acetate. 20 Renoval of any protecting groups
present may be achi eved by conventional procedures. An arylalkyl group
such as benzyl, may be cl eaved by hydnggg@g ysis in the presence of a

catal yst, e.g., palladiumon charcoal ;"an acyl group such as

N-benzyl oxycarbonyl nay be renoved by hydrol ysis with, for exanple,

hydr ogen br offdfvehforfis Rlrlte AakifhdAlbyle HEAEL fninedidd SQex@XATPhE by

catal yti c hydrogenati on. b appreciated, 1n any of t he genera
processes deEmpﬂMQwsa@owéq¥@mnay@b@e 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 Formula
(I'A) 30 or a salt thereof may be carried out subsequent to any of the
above descri bed processes. WO 02/ 066418 PCT/ US01/ 49355 14 Thus, according
to a further aspect of the invention, the follow ng reactions may, if
necessary and/or desired be carried out in any appropriate seqguence
subsequent to any of the general processes: (i) renoval of any protecting
groups; and 5 (ii) conversion of a conpound of Fornmula (I A) or a solvate
thereof into a pharnmaceutically acceptable solvate thereof.



Exanpl es

i nternedi ates and exanpl es.

Al

02/ 066418WB@TIL&IS08./ 49355 15 Exanple 1. Preparation of

3'-[(2-{[(2R) - 2- (3-chl orophen |

)- 2-

10 The invention is further illustrated by the foll ow ng
tenperatures are in degrees centigrade.

PCT/US01/49355

hydr oxyet hyl ] am no} et hyl )am no] [ 1, 1' - bitphenyl ] - 3-carbox lic acid

c

hydrochl ori 3PSl Sahy 5 N L
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C HHO OH STAGE 2 85-87% h WD 02/ 066418 PCT/USO1/49355 16 Stage 1
Preparation of nethyl 3'-(2-nethyl-4,5-dih dro-113-im dazol-1-yl)-1,1"-
bi phenyl -8odanb@xy/| ate N-(2-chl oroet hyl ) acetam de (0. 64 wPLTWess1/éd8d over
ca. 20 min. to a stirred suspension of 5 phosphorus pentachloride (1.1 wt)
in ethyl acetate (2.2 vol.) at 0-5C un#fer nitrogen. After stirring for ca.

20 min. at Gthel arepdthiionlofthethRizNY-mdihy PAbGyEr -1 HRLRREDM 1) ?ncar boxyl ate
(1 wt) in ethyl acetate (6.6 vol.) was added over ca. 30 1. 0-5C.

Et hyl acet at@ﬂﬂ(&;ﬂﬂﬁﬁ% then added and the nixture all ovved to warm to
20-25C, at which tenperature it was stirred for at |east 2h then sanpled

for analysis. The m xture was cooled to 2-5C and aged 10 for at least Ih to
al | ow conpl é¥-@-{haestiilleattiroide (3.64 WH was edied toverdae2frmid. to @ stmeﬂ a‘usﬂehmredf and

(he 3P BN LI CERMA S Sl B e SRl Sl o e

above was slsmrmgéd dan2(amini. xt U5, afsoldiiahif MaRg Bhaneo(118- bﬁﬂ;eﬁyl)/&harboy@[we wat er

(ca. 7.3 voI roxi de sol ution_ (35% w w ammoni a,
0.77 wt.) daeﬁiyéﬁ%?%é? W%Wé%ﬁ‘ﬁd%%ﬁ of o0 1. Pteoaggc' I‘%ﬂ?yilvaleﬁ@tel @9’8& wer e
allowed to v&e}ﬂ&haakl&ed éﬂd&h@ﬁhi‘cﬁm AbGeNoCwdray1820vsSC f dt Wieshe®mpdtt@rean@bier
vessel via a C%{ji[O{ﬁ@% ne filter. Dichloronethane (3 vol.) was added as

a line wash 8% tﬂileﬁrfa]E‘B'ﬁé &nepadysit The midugoeEg coplediostrpe ang aged 3
vol . 18he solstad RAstWASo Alidwiddathise r@m?taﬁm O RIBLARREHE ghn@cul\éculas Yilt@Redansagsum 20

distillation recomenced, concen down to ca. vol . The sol ution was
di | ut ed wi t Holidyweshebvishethriaseiate 52 B2 yolb). ?he&ﬂbuﬂﬁe selith wnsgmlqed gityiapdh sampled
recommnced,fo&gglg;ﬁgltratl ng dovvn to ca. 3 vol. Diisopropyl ether (1.8 vol.)
was added, followed by nethyl -(2-net hyl - 4, 5-di hydr o-

1H i ni dazol - 1- yl)-1,1"-Dbi phenyl 3-car boxyl ate seed crystals and the

solutlon co i |t|ate stal jion r | ether
(7.0 vol .) \?\Ilélgqglifgn }%%)oc h%?&é%ﬁm at |a(§r‘? lgcorﬁ]ﬁ@ﬁ g&’@glﬁggﬁ? At i ng
t he S16| ut i or{7.8 oobtpandwhiew (da. 7D ‘i'(ﬂiif)m’ ZIDXIﬂ"CEIAhﬁhﬁon(Lﬁn &ydrotidg solason @sHdedw t he

lurr | < r The product was cQl | ected
Eyu y €00 %%r&o%la é 9‘7 w? ?was gd%ed ancc)l stlra}ltng cgr?cmglecl tt;')r at least HI %ge layers were allowed

to separate, the bottom organic layer was filtered into another vessel via a cartridge line filter.
Dichloromethane (3 vol.) was added as a line wash, and the solution concentrated at reduced
pressure to ca. 3 vol. The solution was diluted with dichloromethane (5.8 vol.) and vacuum
20 distillation recommenced, concentrating down to ca. 3 vol. The solution was diluted with
dichloromethane (5.8 vol.) and vacuum distillation recommenced, concentrating down toca.
3 vol. Diisopropyl ether (1.8 vol.) was added, followed by methyl 3'-(2-methyl-4,5-dihydro-
1H-imidazol-1-yl)-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. Diisopropyl 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 (CDCI3): 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,.lH); 8.30 (s, 1H).



vacuum filtration, washed with diisopropyl ether (2 x 3 vol.) and dried

i n-vacuo at <50C. Expected yield: 80-82 %theory. 30 1H nnr (CDC13): 2.10
(s, 3H); 8030&4O (m 4H); 3.95 (s, 3H); 7.10 (d, 1H); 7PBU/USS1/49BF) ;
7.35-7.45 (m 2H); 7.50 (t, 1H); 7.75 (d, 1H); 8.05 (d, 1H); 8.30 (s, 1H).
WO 02/ 066418 PCT/ US01/ 49355 17 Stage 2A7Preparation of

- [(2-{[ (2F9tageA 3- chl ormphigadbn o£3'-[(2-{[(2R)-2-(3-chlorophenyl)-2-

hydr oxyet hyl Tam noset hylyamno] [ I, I" -brphenylj-3-tartox 1ic acid
hydr ochl ori d] dr ]]ammo}ethyl)ammo] [1,1'-biphenyl]-3-carboxylic acid hydrochloride

-(2-net hyl -4, 5-di hydro 1H i m dazol -1-yl)-1, 1" - bi phenyl - 3-car boxyl ate
(Imt), (R-3 5 chlorostyrene oxide (0.44vol) and toluene (lvol) were heated
t oget her at Methyl@x(& mcth}dal 5-diBydr@-4 H-infideeolr b pigtl j16biphdnylt 1cebogtes@ny)] @J-3f or

o it oy PRI 1 (RS GRS PR ferp nerged e o8 et d6e

<3;Va/ a @ (zg oM The rEmoliﬁmeme;vaB/asnﬂe@ E(lerlilﬁséﬁgy L@?@n@iﬁe &Mﬁtgﬁg@_&#ﬁﬁ@r oxi de
sol uti on (0] /. ne ano | VOl . wer e adde e
M xture was 3§ &ﬁ%%@dﬂlﬁfggﬁsﬁ @%Za{-r-ésﬁ 'glpb%{lyl %cvfa?xyl%ﬁé?/é @R at

at nospher i ¢ PesigMFEwieodie % & ( J‘lé%v fhis
was refluxed feor ca. A ,0 Sarrp eb@gﬁg&gﬁ\ggég h;k{@l%ﬁf%i %gslél-cxg)(iz c}lz nm .

The sol utidw mﬁhaneb@?e@l 1 were 2&ip¢ Ehﬂinfxmrfc Wwex configunerhfot digdilagioh al)doaas vadded.

Concegtrate r et hano er (1
vol . ellawere ﬂg%%’%%%%@d&abﬁos %ér%ggs "%:1 ‘(f’ﬁlvd?g %ga{leouwélfét‘ﬁvrsé’ ué% cal s added
over 30-40 rwas. reflogxetitfer aciSh, sahpitd end ch&:ﬁedl’ hﬁ LCe 6PtatNN-8Y L@ \242&@3 Eged at
40-45C for at.least 20 5“ n. togen ogled to 20-25C. The dDroduct was

col I ect ed by °RiPR P4 08l5d 1t frthepetapmol & vl pwasddsd- ¢ hen dried in vacuo
at 60C Expecdngéhtipieh r&ﬁx‘lc&%%ﬁ ?Qvgl fﬁleﬂﬂﬁnoﬁ p;‘@l@)w : ,
3.5-3.6 (m 2H): 5. 059h 11y & H B baéé(p‘iﬁb)?mﬁae.rﬂ?at?g?o 114)
6 9 7.0 (m czkﬂMS?CZEae(wdromte m??it@‘éaﬁox&Evae mﬂdeab&e;r 30-45 (i to ﬂalei)icidi’olﬁtic(nt, 1H);

131 Pos, 1 s B ieend s iebiy s8abken domis Bip e dodst s on o

3-{3-[ (2- { [ (p2&RJucPwisTolidthearng Biemph,wadhedpetonatat® ¥ Lo th&) dried in vacuo at 60°C
et hyl ) am nol phenyl }i soni cotinic acid COCI CONHPh CONHPh CO2H

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, 1H); 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).
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Stage1  Preparation of N-Phenylisonicotinamide

10

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

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



(50g, 0.28 mol). To this solid was added 500m of 1, 2-dichl oroethane and
the slurry cooled to WD 02/ 066418 PCT/ US01/ 49355 19 0OC using an ice/water
bat h. To wbhe2addig i on funnel was added a m xture of the aRCITiuse1/4835 4q,
0.34 nol) and Et3N (59.5g, 0.59 nol) in 50m of 1, 2-dichloroethane. This
m xture was slowy added to the slurry®over 25 min. A slight exotherm was

observed fr arCsidEah @eldfer bath!®ithd MRitRE @lrﬁlb%s%ﬁdédh&%&ﬂukﬁf tieQflline Mg,
reacti on m xture was observed to cool down sl ow 5 The reaction m Xture

turned yel | dwieD) b%%‘a%‘(ﬁ%ﬁ@Pé&éwaém%()mlmrftlélrd@@ormthane Thiremixee W2t h - was
renoved and sﬁdﬁyﬁ&&@%@i@sﬂﬁﬁ%@&izg thid. & dif fﬁefx8 e&né% b AN S48 § 5 100
m, was added and an of ite precipl ate or ne e precipitate was
col I ected byl the eddition afiecofirgt Opé Fibe reactipnamiBtuowiasrobanved éo cc&hdbvm dovdsl. in a

cryst i ne Srra o B ke Osl Guenk aetgteall 1 Wil 5 7o

(d, 2H), 7. 8fas(remo@Hpnd the Féactiah he@bd to reffix3dr (.5h. DBid)n,zed? watér, ((10 mi] ths adBedrge

2(a) Pr epar at i,on N Phenyl - 3- br i soni coti nam de S bed in
Synt hetic CoRfHiR P@é’f}l'}%r%“?é@t??"%‘? rﬂ‘ﬁ?@"%ﬁ%“&“’ 16?%%%%*8%%?’3% FB?%@H With
an over head csltancmiermepanaplﬁemmaH@ﬁrrgaiveﬁ mcﬂﬁéﬂigﬁatﬁrgﬁ}%elﬁ\?% mll N
phenyl i soni c am de (35.7 0.18 nol) and anhydrous THE (7 .

mat eri al appk YV i crygaler Solifo sol ution. This mixture was cool ed to -690 in
a drwyo ce/IPA bath. To this was 20 slowy added nBuLi (158 ml of a 2.5 M
solution in Hexanes) in three portions. Wile adding the first equival ent
of nBulLi, anlbeM%ﬂQd\/ﬁ&sd@B%@Q)édmﬁ(bfngHD r8e79t(érgpBr adude2H)o7.2a(d, 241 C.
The orange reac (ttzgj %@Lﬁ_@ was slightly heterogeneous. This was allowed to
slowmy warmto to er 1.5hrs in a ice/brine bath. The reaction

m xture was recooled to -72C and 1, 2-di bronoet hane (36g, 0.189 nol) in 15
m of THE S s ot rmvvas 25 obse ved rising to -62C. The
reaction m XiastBlEreppmatiopat Nol Bompispmineti e reaction mxture was
poure into a flask cont ai ning 10 vol. Si02. I\/bt hanol (100 m) was added
and the mxture was concentrated under reduced pressure. The dried silica
gel was t herf*1eseBad GrSynthshc Gpmmupeagors 19974 37 H07§d086, pHaepired KBSTeawipPsdca gel
was washed Mlﬁﬂhﬂ@lﬁi&ylhe@ﬁﬂtaqt@n{'ﬁm?teﬁﬁera%h‘é_#ﬁ%eW £SPNeEMT ation of 10

liters of solvent afforded an off-white solid mat éri al was
phenylisonicotinamide (35.7g, 0.18 mol) and anhydrous THF (700 ml). All material appeared

to go into solution. This mixture was cooled to —69°C in a dry ice/IPA bath. To this was

20 slowly added nBuLi (158 ml of a 2.5 M solution in Hexanes) in three portions. 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 t0 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) 5; 10.65 (s, 1H), 8.87 (s, 1H), 8.68 (d, 1H), 7.65 (m, 3H),
7.37 (t, 2H), 7.14 (¢, 1H).



30 placed in vacuum drying at 60C overnight to provide 34g (68% h) of an
off-white solid. 1H NWR (300 MHz, d6-DMSO) 8; 10.65 (s, 1H), 8.87 (s, 1H),
8.68 (d, wH)o2/od46b (m 3H), 7.37 (t, 2H), 7.14 (t, 1H). WOTOR0EB4L8

PCT/ US01/ 49355 20 Stage 2(b) Preparation of N-Phenyl-3-iodoi sonicotinam de
Into a 4-necked RBF equi pped with an o¥erhead stirrer and a J-Kem i nternal

tenperature gh Pﬁﬁaﬁﬂtﬁﬁ%ﬁNN’h@ﬁﬂbe&oﬁ%ﬁ&%hnﬁﬂm de (35.1 g, 0.18 nol)

and .anhydr ous 700 i) ed to go into solution.

This m xture was cooled to -69C in a dry |ce/IPA bath To this was slowy

added nBulLi .1, He ' addi ng
Ig’lT:"OSd Héck&{ Fé%ﬁ_]laﬂxld LWin RE S stirHerta Q‘ﬁal téQﬂJgeka?ﬁ%

the first equi va ent o an exot rmwas 0 serve Falsi
t enper at ur e 1irobe epplasrd N-phinyGsonldoeinamidn(36. 1At molh amd anhyttreusvﬁﬁ? G060 Jgt)t |y

mixturt vas PLREBGRACna b ger gy R i Reed R (R ) of

i odi ne (47. 2vagh. TGt}ﬁQwa@shawwaadea@Bem (1%1hsofwazs51aﬂlh@meﬁle§)@n Wﬂi’ﬂﬁt&iﬂd Whitd r r ed
at roomtenperature_for To_this solution was added 150 m of a

sat urat ed sotdgtedhe figk eqﬁwﬁlagtﬁf g e Lxpthe Vasabseried raising the demeratrei 1 2.

The two | ayexp'@rd&em°@emro@4n§elreaadmmeure%g@ﬁg1ﬁ hhekREetBss. ENXt WacdReid h
brine. The two | ayers were saeé)arated and the organic | ayer was dried over

MySO4, fil teﬁl@ﬂlyaﬁané@h%?€mﬁr he ghigimirdire fagiigealep a9 ditils pintea BHB| ack
ol . 46 Thi ScoiBloRIiAlmiBioRHE (4 SHLOMBLAHL IR 4P NG 40%
et hyl acet at e/ Hexane m% 10 egt712%golri:%g§p9;atslgdﬁugh\}e 358 69 (67%th) of an
of f-whi t e softiregd aspalgeerﬁp@tepéwralﬂh die toi s@utBmovasiaddedilé@mil pf asapudtefl solution
hydrochlorld ] e th a
neat i ng. mant TEoRsR BRI RO Nl S e R gl et § 2,5
nol ) and ZOOorghm@fayas%s Idﬁtacteﬂh\ethlbaa@ﬂimmmlaﬁers Wetfetse;taataltand thi orgaﬁwdiaafyxs The
m xture was cool e ro ture, ed,with th te.
The aqueous V&HEI° \R/é%r l\égﬁ(ﬂa%‘fggf (fo‘?cﬁﬁtr"lt?/%“r‘l ?E e%%rﬁ%f'}na? eafBﬁiﬁ?] f
aqueous | ayeThis matibldvINpAFRE BYESOEasn bmblh&togﬂaﬂlypismg%%eﬂ@l fetianicxaid

| ayer appeared. This was then 25 dil|uted and ?xtract ed wth ethyl acetate.
The two | aye#ssE %%Fgog‘éaﬁﬁ?téwéﬁ"f‘aﬁcﬁgt(Weﬂ’ Ho aeyLtPaetolidnas concentrat ed under
reduced pressure to give an off-white solid. To thls 100 M of 2M HA was
added and the solids coI I ect ed The of f - whlte soI ids were placed in a
vacuum oven PEs t 3-E i ‘ odrphloridy 1H NVR (300 MHz,

d6- DMSO) b; 8.83 (s, 1H) 8 61 (d, 1H) 7. 65 (d 1H).

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.



This nmethod was al so applied to the hydrolysis of 3-iodo-isonicotinic acid.
WO 02/ 066418 PCT/ US01/ 49355 21 Stage 4 Preparation of Methyl

3- br onpi swoiteotd4mat e hydrochl ori de To a stirred suspensi oRCHfUS01/49355

3- bronoi sonicotinic acid hydrochloride (27.4g, 0.10 nmol) in ethyl 5
acetate (250 m) was added one drop of2DMVMF fol | owed by thionyl chloride
(18.5g, 0.16 nol). The m xture was heated at reflux for Ih and allowed to
cool to roomtenperature. The m xture was then concentrated under reduced
pressure toStAged aPrepdratisn ofdMetbyl Hhromoisphicetinutshydrdcderideet hanol and this
was refluxed for 2 hrs. The m xture was then concentrated under reduced
pressure and diluted with ethyl acetate. The precipitate was coll ected on
filter papefTokGtiond suspunsionef 3-broriaabnicoting wmi}tyerosmbhab @R8¢, \0aS ) inlethip]l et hyl

acet at.e and air The te in a\va m oven at 60C
over n|t59 ht wi fl t%\%bt‘“ﬂ%‘é’%sr?dﬂ&g%ﬁ drag;o gbhﬂ: %Ngo‘?)%; byt 105}%1@110@4?_@%% 0(%0@"%—!2,
d6- DMSO)  S: TBe 8kt wal Hpatedht Bluk Gor 1A Ed alibwRd tdddol thibom Brpdralufe. TRE) . 15

This method was al so applied to the esterification of 3-iodo-isonicotinic
acid. St ag@BUsrEsdharritnictedundprrrduged esspre o pive Ay pIf-rdBnsligt Tathiseap0 To
an RBF equi pad n¥ttdiorani@at WE@reﬁE{éH kd? Z%RdTﬁ@IfniMe %Qﬁ%é&%en\ﬁ@éd Qlluﬁged the
met hyl 3- iodoisonicotinate (5.1 nmol), a 4:1 mxture of

t ol uene/ et hasttyredrrsssyre pnd diluteq wigh qml mtateoﬂh@prdmmt@mmﬁmt@l o ABterpaper

foll d by di I e I 1)
i chi'y omet fane Sai et T PhE;PRERBHRANIN oo Eh! LRRSLEE BT
heated to re@llidjwasm}arceﬁina%hwmmqnlawméammghtwnﬂxamtregmvaﬂ;eeﬂlYlelérkScBgt hrough a
conpressed g%"};?t of Celite, which was washed with ethyl acetate. The et hyl
acetate | ayer 'was washed first wth deionized water and then washed 3X

wi th 10% aqueous HCl. The aqueous | ayers were concentrated in half under
reduced pressure and then diluted with eth acetate. The agueous | ayer
was neut ral i 2V @9 ¥z d-LMF i &8 BoFRL 59 Extiihd 0, AHY 398 faPHi-ed.  The
organjsc | ayer was dried over MySO4, flltered and concentrated under
reduced pressure to give 1.9 g 30 (43%h) of an off-white solid. IH NWR
(300 MHz, d@hﬂmodavasstl%ﬁpmlwd tol thy esteBifig@iohof 34edo is@i@0nicdeid1H), 8. 23 (s,
1H), 7.87-7.74 (m 3H), 3.37 (s, 3H). WD 02/066418 PCT/ US01/ 49355

StageS  Preparation Of Methyl 3-(3-Nitrophenyl)Isonicotinate

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(Il) 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 MgSOy, 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).



22 Stage 6 Preparation of Methyl 3-(3-am nophenyl)isonicotinate Into an RBF
was placed nethyl 3-(3-nitrophenyl)isonicotinate (1.85 g, 7.16 nmol) and to
this waswedded4net hanol (50 ml ), ammonium formate (6.0 gPC3BIS81/#48363 ) and
5wt % Pd/ C 5 (Degussa type). No initial exothermwas noticed (to the touch)
and no bubbling or gas evolution was &bserved. After 2h, sone SM was
observed to ndi to aid in solubility.
The reacti o%slé sl Igﬁvﬂo]{?ﬁglbwg{eﬁgﬁeé}?‘gmél;he?}/@%ﬁ%%ugtvn m xture was then
pl aced on the Buchi hydrogenator overni ght The m xture was then filtered

through a p I n cef ut.i on.was
wnshed w ¢ h iis P REF b BBl BA T M B Shnr ARRETLES s pidi B Ping s,
filtered andvae@d&eémteﬂahﬁdsaumo)eammmﬁ\dﬂﬁsa?ﬁatﬁr(@e §1858 miidD afd a\mg’ePd)CI was
purlfled by |I|c fJas romat ogr.a sing 30% eth

acet afe/ HexdHe&! JEhipt CVB“@FHWT“’%@ %‘(%/07%%% %b‘&bﬁ%‘ggﬁ . 1H NMR
(300 Mz, d@v@h@@)wa‘é ob&r@eZi Afterdlh sfbﬁbe&l\ﬁw@s%‘tﬁé'ved]tb%e uﬂdléglvédjand]l“l-ﬂ:) 25 %108 (t,
1H), 15 6.61-6,44 (m (br s, , 3H). Stae<7

Prepar at i on "6 24fst fg/41d 3 %%Jbels_ty r?“élﬁwpm V@«sggowélmm tRMPeTRLYEez Ble- rPactlgn ) phenyl |

i soni coti naty@xidR \Mfs(ﬂ?en%c@& 8Lt R Gk 8gthalE: dRrmidht he 'rrﬁxtﬁxteh%g ek Blgbe (S
m) was added over mn. to a stirred suspension of phosphorus

pent achl or i dlém‘egbl @@d@}” Celife endhyashedwittngtley] pgetats. Thistsolptoniwakewashadi withorgser, t o

gi ve cl ear [ f met hyl
3-(3- 1%am nopﬁBn_y "Ilﬁsig?\e:%é %Lérjll%%eg% B%%g)?erﬁ\gg%?ﬂgﬁ t%%%%\g&t %g%gjfr%{%do&ﬁfr)o was
added over IX&uptdpresstre(Fhex@ingd hg was putrifiedébywiticasgel flashdh@tna®raplor usit@ 369an. and
t hen aIIowedt toZC Af t e mxture.was treated with
anmoni um hydFt Pacggage?é?’g?es 55 U8R ylgﬁrldl% gﬁg{"ﬁ’gﬁfﬁ%oﬁmggﬁlﬂr stirring
continued for ca. Ih. The [ayers were allowed to separate, the organic

| ayer was gol | ect ed dried over anhydrous maqgne5| umsul fate, and

concent r at ed ANYRCOGMEzeds-PMSEY 6r &6 (‘F’h]é'l)r%é GuEDA&3? il Hi, 788 (s 1 i ca
el r omat r ol :amonia = 100:10:1, v/v/ to
ove B 55 o T IR (200, CDc13) 5,078 (@’ 1)
865(s 1H) | 762(d 1H), 7.39 (t, 1H), 7.11-7.00 (m 3.87-3.80 (m

3.71 ( - 60- ﬁeﬁ?yaﬁﬁ'ﬁ ogllﬁgthyl% [9%2 (n§eth3;i|j)5 dMQirQ)Z{IP ﬁ%&ﬁ)l—l-

PCT/ us01/ 49

yl)phenyl] isonicotinate

20 N-(2-chloroethyl)acetamide (0.32 g) in ethyl acetate (5 ml) was added over 10 min. to a
stirred suspension of phosphorus pentachloride (0.55 g) in ethyl 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
1H NMR (400, CDCl3) &: 8.70 (d, 1H), 8.65 (s, 1H), 7.62 (d, 1H), 7.39 (t, 1H), 7.11-7.00 (m,
3H), 3.87-3.80 (m, 2H), 3.71 (s, 3H), ?.60-3.56 (m, 2H), 2.08 (s, 3H).



Stage 8 Preparation of 3-{3- [(2-{[(2R)-2-(3-chl orophen I|)-2-

hydr oxyet hyl ] am no} et hyl ) am no] phen | }i sonicotinic acid A sol ution of

met hyl 3-We-0eRedes hyl - 4, 5- di hydro- | Hi m dazol - 1-yl') pheny| PCsasovesshat e
(0.25 5 ¢g) and (R)-3-chlorostyrene oxide (0.13 g) in anhydrous toluene (2
m) was heated at reflux (ca. 110C) fét 18h. The mixture was cooled to ca.
50C, 1M sodi By dr oxi deprepiritibPs¥ 3 3-[B-{[(PR)- zanghmgl;}@ﬁ% 2(3 m) were added
over 5-10 m_n. The afﬂmratus was configured to distiTl out 4 m of

sol vent s und@froxyethriaming ethyDamingiphenylfisonicotiitaacihus ni xt ure obt ai ned was
heated at reflux for 2h. The m xture was cool ed to <50C, and concentr at ed
hydrochloric acid 10 (36% 0.3 m) was added dropwi se to adjust pHto 7.
The aqueous Aswluion ohmeihz! 3-Ba@evetoyi- 4t56d1h3$1fd Hd@mgletoldasﬂlwmyﬂmdmeitmate@ th a

m Xt uge of I nol Cln Was

i sol at% ed as%?)fﬁgl (8 “??9%@?%%@8 m B \Aﬁugstg aﬁ) (ZfI‘E;] Wﬁ“\tpe g M) 6:
8.48 (s, 1HYga. 81046) (odlSlﬂ.HI}m m?xtdréwzs dd?ble(dno c@bhH°C, Tl\/Bs’édﬂmﬂﬁrd(diide&Hi)mon a3
7.16.(t, 1 6..86-.6. 8 5.01-4.98 1H),. 3.49-3.45
(m 2‘I(—|), 3.H)§§) “Q%h ﬂfG%ﬂ&w ai‘if%@’?fé(‘%rﬁmi j° APRFRHS T A6 gg‘%‘“ﬁ@flﬁ%ll 49355
24 Exanpl e 3dut AnbpRsobentd indd atdrofpheti€ gredsude ( BR)odog@re6il ik QRN @Rted was h

dr oxyet hyl ] am ndo; g{;)/l%ham no] phenyl }-3-furoic acid Stage 1 1. KOAc /

Pd( PPh3) 4 o%?aé‘f tE‘ifg% 0 GRHBIBIERG coplodtoprS0ts . and senpsniiad/hyrochlorigeld Hey

GML76483X AZRS ?Q)@an) wabiGdige %@s@%d wl ﬁ) 2 Thb aci]ueOLP GbRtibn FHBdedn to» O 2.
COzEt CO2Et ~ ~ ~. 0 GR37294X H2 Cl @)
silica gel column and eluted with a mixture of dlchloromethane and methanol (8/2, v/v). The

product was isolated as 0.2 g (57%) of hygroscopic brown solid.

IH NMR (400, CD30D) 5: 8.48 (s, 1H), 8.45 (d, 1H), 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).



GW 682961 A CO2HCO2H 3. NHACOH GW84935A 4. Oxalic acid Stage 3 1. NHACH
2. Toluene CO2Et OHH CX®2H Nf (R) 0 N O GR181174X H CO2HCO2H C C
GNE91000VOBMOBABB5A 3. NaOH / MeOH 4. HCl 5 Stage 1 Prepamaisov#e3ss et hyl
2- ( 3- am nophenyl ) - 3-furoate hydrochloride To a stirred sol ution of

1- br ono- 3-ni t robenzene (50 g) and et hyl243-furoate (48.6 g) in toluene 10
(500 m) werexasisled: BRpa®sion 0t ACR[@NR2RZE(ZcHdrofRhyl)-2-hydroxyethyljamino}-

t etraki s(triphenyl phosphi ne)ypal tadarun(0) (14.3 0). heat ed
at reflux fogthEpminelphenydl-3-furoicneid enperature, and filtered through Celite
(50 g). The filtercake was rinsed with ethyl acetate (2 x 200 ml). The
conbined filtrate/rinse was concentrated to an oil. Methanol (500 m) and
10% pal | adi um on WD 02/ 066418 PCT/ S8@k/149355 25 carbon (50% wet paste, 3.2

g) were added. The m xture was stirred u sphere ¢
until uptake cea;@LThe m xt umecwas fil Dg@eﬁzfﬂﬁ%%h Cel i

the filtercake rinsedyw th e@l acetate (200 ml).H:RhecombN\ned
filtrate/rinseMas™ twncentrat ed an oid jouatuets B Mbracetict e Q24

added. The sol BWGsNas washed WA waterCl(100 ml). The ocweendscA phase was
dried over sodiumsulfate, filtered, and concentrated to an oil.

Di chl oronet hane (50 m ) was added, and the resulting solution was filtered
through a silica gel plug (100 g). The plug was rinsed with

di chl oronet hane (2500 m) to extract all ethyl 2-(3-am nophenyl)-3-furoate
hydrochl ori de. The conbined fil tragﬁ(gri nse was concentrated to an oil, and

nmet hyl tert-butyl ether (250 m) was g&ded. To this stirred solution
1. PCls / EtOAC

H

u 2, CO,E
\ﬂ/ ~"ql COLEt N _
O GRrar294x HN = (N\/J\ 0d

HCl O/
GW682961A COZHCOH
GW684935A
3. NH,OH
4. Oxalic acid
Stage 3
1. NH,OH
CO,EL 2. Toluene OH ifl CO,H
R) 0 N~ =
A g \ ) 0/
07 | Grast174x H
CO,HCO,H . ol Cl GW591000X
GW684935A
3. NaOH / MeOH
4, HC!
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



10 was slowy added 4.0 MHO in dioxane (93 nl). After aging for 15
mnutes at 0 - 5 C, the precipitate was collected by filtration, washed

wi th et WD oeeed41dutyl ether (2 x 100 mM), and dried in PETUBSOE$9385 - 50 C
to yield 46.8 g (71%th) of the title conpound as a beige solid. 1H NWR
(300 MHz, d6-DWVSO) 5:, 7.90 (d, 1H), 7288 (m 2H), 7.51 (t, 1H), 7.30 (d,

Y (3 v R P B Do 99 B SRS Sk o

N- (2-chl or oehyld;olg&raomllamptm ¢edsedl Th mmtfu&t Wy fibhered atuwgfﬂcelnt)(sm@$ addbel over

ethyl "acet at R e SHEBE TG es v Feern A i T SOl R et
sol ution. Afdogéenftitedvionin oill afiCethyllad@me (;(sbznlmtv)ls NRisd. &ﬂﬁ%dlutlolaﬁ'ds @hdnyd with

2- ( 3--am nophenyl ) - 3- f ur oat e hydrochl oride (1.78 g) was_added jn one rtlon
into Yhe ab¥RiE @Qﬂ whi e organic Brase Whsds eﬁdﬂverrsedwssuéfﬁtﬁ’rﬁléfdedaﬁn%cqg@n%

mn. and theg .abfl ayElodoMedRndB0 MIPRad a‘ad&p Q’id i Feﬁlﬁltll?éqsoflﬁfomals ﬁﬁex@cﬂ thi“(ﬂl@h

am di ne was essentially conplete (HPLC ethyl 2- -am no -3 furoate

hydr ochl or i dresikicazsd @y@ 20Rrg)- Hieaplug wwernwpwuh éwmson@e@@n@ﬂfﬂ% nél Oaf@trafé elished
18
ice (18 g) wg i?fg@%% %%B%&géﬁ};ﬁ at%l\gsﬂg%gfo Ye. ph%pfz%uﬁle@xmméyﬁﬁsge was

Ammoni um hydr X at a rate that the Internal
t enper at ur e wasentritedto ab@lilowdz&fﬂls(l ¢eart-bui ethien(250 ml)tvess alidedato HiGtiagdsditional

et hyl acflcet atg, ( odvlwa%dﬁ:g%%eﬁ 1é i ?oxg’o @?EIX értlt‘.l < %glil g:for tlg'%mgﬁft«%%?bc s Yfil Was

separ at ed wash eioni ze concentrated under
reduced presmudipitatelhgs doHlsdtetliey fitaatich, Sadled edth imetigt m'mmyl(eﬂlen{Z)x a@mrnbldmyll

A ter gl ng et o8- Hriade R g Thu of G s Bl @nde istealing by

filtration, washed with acetone (2x0.5vol), and dried in vacuo at 45-50C
toyield 1.9 g (73% of white solid. WD 02/066418 PCT/ US01/ 49355 26 1H NWVR
(400 d6- DVEHY I\MR@Q@GVIH@, dolPMSOZ 892-90 (DO 72, 21, 64! 1t 45). (140 @H)ED: 6. 90

ég—i) 4}%5&; (31% d, 3.93 (t, 2H), 2.22 (s, 3H), 1.24 (t,
St age eparaglbn of 2 {3 [(2 {[ (2R) - 2- (3-chl orophenyl) - 2-h
droxyeth I']- am no)ethyl)am no] phenyl }-3-furoic acid Amoni um hydroxi de
(28% 13 nl) was,added oyer Q . t 5 " z((l--

net hyl -4, 5-d 0-1 Hi LE LU AL e e g), —dei oni zed
wat er (104 n‘yl)phenjumarmld)atwl uene (104 ) - After 30 min stirri ng, t he
organic | ayer was collected, washed with

. 20 N-(2-chloroethyl)acetamide (1.21 g) in ethyl acetate (10 mL) was added over 10 min to 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 ethyl
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.



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 antwaag/ob@at ed under nitrogen at 110C for at | east PCFRISOTIBSSIN Xt ur e
was cooled to ca. 50C. 1M Sodi um hydroxi de aqueous solution (77.8 m) and
met hanol (39 m) were added, and the apParatus 15 was configured for
distillation. After ca. I'h, the honbgeneous sol ution obtained was heat ed

at reflux (ca 4h) unti | t he hydrol ysis was conplete (HPLC acetate < 2% @
220nm al a). THWME @06 da8V$R)0: 9! (8 d H.5.9250%. (myBH) Ar6ét7. 45260, A1), 6:00dd, 1M

hydr ochl ori C The reaction m xture
from above 01}9 A%’Géﬁg\?earz %5% %.???hg[%f%ng ??%ﬁt ﬂgﬁ urry was cooled to <
20C and aged for a further 30 min. The product was 20 col | ected by
filtration, d with t

50C t0 i el -7 9 ""- Shl LS4 S ‘

7.66 (d, 1|-|)am1fio}391y()5mnibﬂ)hen§l13%70125(:1&m 4H) 7. 12 7 04 (m 2H) 6. 72 (d,
1H), 6.58 (d, 1H), 5.75 (br, IH, 4.78-4.74 (dd, 1H), 3.17 (t, 2H),
2.92-2.70 (m 25 4H). WD 02/ 066418 PCT/ US01/ 49355 27 dains 1. A process
for prepar atmmoﬂtm%y&@ﬁfae%s% Q8 ﬁgfwmh@ed(&é)10%1114?9%&{1&0&%&1&92&1- -

acceptable salt thereof wherein: R
represents dpcthylyhs- dlbY%?réﬁymaWH -Wirbenyllo}-fisoate® s &) aldiohiae dwater (G fml)c

grou each i i tituents
sel e(IC:)l EO ed fr oa:‘i)inEl t°ﬁg%g@ﬁ n’ﬁ)é%&{e%?(r b %ﬁ%jﬁ% ggﬁlﬁﬁy% Y#ggﬂe%'iedmgsﬁeém
trifl uoronmetdsydnized Nﬂsﬂ%ad);l ancNHS@ZﬁSted RPcay Eipmbtsecnmsvehlyxchs@gmteor Cl- 6al kyl ;

R3 t K d X2 d t
hy dII: gg;ﬁsen 3 et%%gcrg - lon oros%'?‘cr)e%éideﬁ yfé} ngg rt]3 rgsrllltltal}fc was gea?esden ( a)

under mtrogen at 110°C for at least 14h. The mixture was cooled to ca. 50°C. 1M Sodium
hydroxide aqueous solution (77.8 ml) and methanol (39 ml) were added, and the apparatus

15 was configured 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) &: 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).



optionally substituted by hal ogen or a Cl-6al kyl group, with the proviso
that when one is (b) or (c) the other is hydrogen (a); R4 represents (a)
phenyl suNStewert4e’l by one or nore groups selected from CPCEAISKY#HY3SS
hal ogen, trifluoronethyl, Cl-6al koxy, -CO2H and - CO2R8, or (b)
phenoxynethyl or a 5- or 6- nenbered Réteroaromatic group, optionally:
substituted by one or nore groups sel egiggs from Cl-6al kyl, hal ogen,
trifluoronethyl, Cl-6al koxy, -CO2H, -CO0ZR8, CN, N2, hydroxynethyl and
-CONHR8, or (c) a group (W: ARG RS R7 O(R12 )n )n (W wherein A
represents an e sents
yano, tetr ozt bt or HeppfoRor FRIBRARE IR AT IR bl SR P LRI DL
hydr ogen, Cmghﬂ®abﬁyl -CO2H, - CQ02R8, cyano, tetrazol-5-yl, hal ogen,
trifluoronethyl or C1-6a|koxy, or when R6,and R7 are bonded to adj acent
carbon atons, R6 and R7 nmay, together witR the WO 02/ 066418 PCT/ US01/ 49355
28 carbon atonms to which they arqgggageq, forpgka fused 5- or 6- nenbered

ring optionally containing one or Kt rogengs oxygen or sul fur atons;
each R12 i ndependently represents ubstitu nts selected from Cl1 6a|ky|
hal ogen, trifluoronethyl and Cl-6al ikky, an&’ n represents an integer from
0-4; and R8 and RO independently represent C 1-6al kyl; conprising the step

of preparing a conpound of Fornula (1B) (& a pharnaceutically accept abl e
salt thereofwhdddnR11 R3 NO Nv --RL R2 (I]B)

R! 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, -NR8R? and -NHSO9RS,;

R2 represents hydrogen or C1.galkyl;

R3 represents hydrogen or C1-6alkyl;

X1 and X2 independently represent (a) hydrogen, (b) C1.6alkylCO, 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, C1_galkoxy, -CO2H and -CO2R8, or (b) phenoxymethyl or a 5- or
6- membered heteroaromatic group, optionally substituted by one or more groups selected
from: Cq_galkyl, halogen, trifluoromethyl, Ci.galkoxy, -CO2H, -CO9R8, CN, NO»,
hydroxymethy! 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, -CO2H or -CO2RS,; RO and R/ independently represent hydrogen, Cj.

ealkyl, -COoH, -COzRS, 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



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

het eroaronmati c group, each of which is optionally substituted by one or
nor e subswptoaeet4s8 sel ected from hal ogen, Cl- 6al koxy, ClPEAIUSYI/49365tr O,
cyano, trifluoronethyl, -NRBR9 and - NHSO2R3; R2 represents hydrogen or
Cl-6al kyl; R3 represents hydrogen or @&-6al kyl; R4 represents (a) phenyl
substituted . r d_f -6al kyl hal ogen

P11 or omet g oS! i FR AR TE B = T sr 808 Beibhot P By, .
menber ed hetooniBaingneueior by vitrpgenp biygam bt yulft bisk;taatieR 1 Hindegeadarly Mgiesegs oups

selected from... Cl-6al kyl., . hal apgen rifluoronethyl, Cl-6al koxy, -CQ2RS,
nitro, CN, SURCl %eil(eﬁ%gt%w 827@81@]23(5%&@@’,’ tgﬁg‘(r(?‘j\;ethylg?%%l(@g%gx}ﬁSan A" R6

R7  (R12)n (¥yreshBreidkg iqpoesant s an aryl or 5- or 6- nenbered

het er oar omat | r . R5 represents cyano, tetrazol-5-yl or -C02R8; R6 and
R7 independeéwgf?'@R@ég‘?e@?@ﬁ‘?"%’ﬁﬁﬂf‘ﬁﬁﬁﬁﬁ lsal kyl , - CO2R8, cyano,

tetrazol - 5- Womphgth® 4B step rdtf Arikiaget Bihpdhd G _1Rahke Of hieRmiBudigy R7
are bonded to adjacent %ar b%?lﬁat%rfrﬁs, R% and R7 rray?m%)ogetaher Wi tlkll tﬁ}é

car bon at ons*°t@taRtsi sek thayef2/ 066418 PCT/ US01/ 49355 29 they are bonded, form
a fused 5- or 6- nenbered ring optionally containing one or two nitrogen,
oxygen or sulfur atons; each R12 independently represents substituents
selected from Cl1-6alkyl, hal o%@n, tr&ﬂf}{horom&t hyl and Cl-6al koxy, and n

represents an integer from O0-4, an i ndependently represent
Cl-6al kyl ; and R11 represents Cl-6al\kyl/ or \aryl optionally substituted by
Cl- 6al kyl or hal ogen. 2. A process _Jor preparati on of a conpound of

Formula (I A) or a pharnaceuticall ;RZ accept abl e q§§)i vative thereof RZ
wherein:
R! 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.
6alkoxy, C1_galkyl, nitro, cyano, trifluoromethyl, -NRSR? and -NHSO9RE;
R2 represents hydrogen or C1_galkyl;
R3 represents hydrogen or C1.galkyl;
R4 represents (a) phenyl substituted by one or more groups selected from: Ci_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, NO2, hydroxymethyl
and -CONHRS,
or (c) a group (W):

Al

(R12)n (W)

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

cyano, tetrazol-5-yl or -COpR8; RS and R’ independently represent hydrogen, Cj_galkyl, -

C02R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or C1.galkoxy, or when R6 and R7 are

6

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



RNX2 NXI1 ROHR (IA) wherein: Rl represents an aryl, phenoxynethyl or
5- or 6- nenbered heteroaromatic group, each of which is optionally
substi t utwo oppe@me or nore substituents selected from halPCgarsp1/@Bss

6al koxy, Cl-6alkyl, nitro, cyano, trifluoronethyl, -NRBRO and - NHSO2R8; R2
represents hydrogen or Cl-6al kyl; R3 rdpresents hydrogen or Cl-6al kyl; X1
and X2 i ndepgsglent bohdsE RS ) d&&gﬁ ( Odne( &) twdn
aryl CO groupegoptlonéfliﬁgﬁggfé?upgx gmgé@% gﬁmﬁﬁ%ﬁ%h E&“ﬁSﬁgJB? W th
t he provi so HHagenwaerEenre syl @ms; erch(RY2 infevendehidy rqps%shWSL@gtetner(twelecRA

represents ( t [

CL 6al Kyl . PaTogER iy i, HhEpn a2 (Bl Ry B R S et BB 1
phenoxymet hyd-4pr a 5- or 6- nenbered heteroaromatic group, optlonally
substituted elected  from CI-6al kyl, hal ogen,
trifluor orretﬁyfn%%lmgﬁe éenﬂ}grep’@g?ﬁé dnitro, CN, N2, hydroxynet hyl
and - CONHRS, RbY refie}enss @ gulliy] {adky1 optiGBlly Ribstitied by CREZH o}rhalby&x WD 02/ 066418
PCT/ US01/ 49355 30 wherein A represents an aryl or 5- or 6- nenbered

het ercaromati c group; R5 represents cyano, tetrazol-5-yl, -CO2H or -CO2RS;
R6 and R7 inzlepeneRid ky theplepafith QVALo885Ind CFFofahkYia) Grq)%ﬁitrmaceutlcally

- C02C1- 6al kyl, cyano, tetrazol -5-yl, halogen, trifluoronethyl or

Cl1- 6al koxy, mﬁﬂ”ﬁﬂ%ﬁﬁﬁﬁﬂ§ﬂﬁmﬂi are bonded to adjacent carbon atons, R6 and
R7 may, together with the carbon atons tg%mhlch t hey are bonded, forma
fused 5- or 6- nenbered ring optionally ntai ning one or two nitrogen,

oxygen or sul fur atons; each R12 RhSqupd tl {fepresents

NX R
OH

(1A)
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, Ci.
galkoxy, C1._galkyl, nitro, cyano, trifluoromethyl, NR8RI and —NHSOzRg;
R2 represents hydrogen or C1_galkyl;
R3 represents hydrogen or C1_galkyl;
X1 and X2 indépendently represent (a) hydrogen, (b) C1.6alkylCO, 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: Cj_galkyl,
hglogen, trifluoromethyl, C1_galkoxy, -CO2H and -CO9R8, or (b) phenoxymethyl or a 5- or
6- membered heteroaromatic group, optionally substituted by one or more groups’ selected
from: Cq_galkyl, halogen, trifluoromethyl, Cl_6alkoxy, -COoH, —COzRS, nitro, CN, NO»,
hydroxymethyl and -CONHRS,
or (c) a group (W):

A

L3,

py]

(R1 Z)n (W)



substituents selected from Cl-6alkyl, halogen, trifluoronethyl and

Cl. 6al koxy, and n represents an integer fromO0-4; and R8 and R9

i ndependewDlog/os@ps esent Cl- 6al kyl ; conpri sing hydrol ysis @CTaSov#ssund of
Formula (IB) or a pharnteutically acceptable salt thereof: RA NR R3Yy
O - R R (TB) wherein: Rl represeéats an aryl, phenoxynmethyl or 5- or
6- nenbered eteroarorratl C optional |y substl tuted by ome or nore

subst i t uent sVEEFB EF I YHP ﬁ r%én or élm@g!bﬁrﬁiQete’@imﬁléﬁl%ﬂoul”n]ﬁt F‘?Prese’(‘,t?ano
trifl t t d
Rgl r egfgggﬁt@{% érdc%%lr?@c}f rtg)f‘%&‘s%% Rﬁar Epr eseﬁ*pengfin@ re:?% %n hydrogglf Qflut

by one or nogeEylyr-60pE, $8)€Eqigelityt cyan, t€izolad klyha,logehahﬂ@tﬁb’rnethyllof ICy Qyatkoet, hyI
Cl- 6al koxy and - CO2R8, ar (b) phenoxynet hg S -6- menber ed
het er oar onatqréﬂtjﬁ&p?‘ndé?ptaif%‘?f&lﬂ?‘%/wsﬁdlﬂsw £y @dat@ys (Rnémd)R meayetogetherpitistbe ect ed

1, i ot o o ggﬁﬁ% g R A

02/ 066418 PEPREBILE @4B355%wo Bilropdne mesrgnn Ar méfmr eoent e}ic]aﬂl%wqﬂlepanderﬁiy reme@nts
nenber ed het r ents ano, te
TC02RE: 6 ARt RS a‘!éeﬁtee%d%% ‘ﬁyﬁﬁﬂ&% Spethy, @ %‘g%ﬁ n{"i‘% and n

represents an integer from 0-4 and

R8 and RY independently represent C1._galkyl;

comprising hydrolysis of a compound of Formula (IB) or a pharmceutically acceptable salt

thereof:

R

| 11

R N R
e
, N\)\R1 <
R (B)

wherein: \

R! represents an aryl, phenoxymethyl 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 -NHSOzR8 ;

3

R2 represents hydrogen or C1-6alkyl;

R3 represents hydrogen or C1_galkyl;

R4 represents (2) phenyl substituted by one or more groups selected from: Ci_galkyl,
halogen, trifluoromethyl, C1_6‘a1koxy and -CO2R8, or (b) phenoxyﬁaethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-6alkyl, halogen, trifluoromethyl, C1_galkoxy, -C02R8, CN, NO2, hydroxymethyl and -
CONHRS,

or (c) a group (W):

AR
7

(R™n "
W)



CO2R8, cyano, tetrazol-5-yl, halogen, trifluoronethyl or C 1-6al koxy, or
when R6 and R7 are bonded to adjacent carbon atons, R6 and R7 nay,

t oget her wiDtoR/06dae8 car bon atons to which they are bonded, PCorusVE4g365ed 5-
or 6- nmenbered ring optionally containing one or two nitrogen, oxygen or
sul fur atons; each R12 independently reéfresents substituents sel ected
from Cl1-6al kyl, hal ogen, trifluoronethyl and Cl-6al koxy, and n represents
an integer from 0-4; R8 and RO independently represent C 1l-6alkyl; and R
1 represent swigteiBaA kepresents an ptyl optSi on@h mendeiles thetetvhthatly gﬁ§11p,613.§ leyiresRAits

hal ogen; and optionally when the group, R4 in fornula IB is substituted by
- CO2R8, the SFR) tErazolniigl Qﬂ-(]@iz?ug Rfﬁ@del& iadengndrnily rapo2R8 hydrogamo Guwelial, -

b ocess for BraSae ol L GHBEt e O oRB LA okl eheh Fot B ai s
1 or 2 whergy 1,3 7( i r d reacting.
conpound of @Jg?ﬁ%&%d%???%ﬁ'g%%ﬁ:%%&% hllng) éd@ﬁrp%t%lgruﬁgﬁ%% © §¥% 15155 W}Cﬁm 1
1 R 3 N R 1th¢y areNboRZed; Ifprin) a fused A- pr 6¢ esmbasd aingiaptichailn camyinmgeneforavai ms
1- 3 wherein pr. nt s 5 A pr s.as claimed in any one of clagins
T2 whor o n i ESRET " st iyt BRaO 2 paGeSle B Bra et b b e
group. WO 02t &6:641{ alRAThAlieA/ t493RmetBR 26d CA_alkeLE 38d aeptdsahts Bl intdge@ffymoOne

of clains 1-(% wherein A represents a phenyl, pyridine, thiophene or furan
group. 7. A ?”ocess as clainmed in any one of clains 1-6 wherein R6 and R7

represent hyri¥ agerf independently represent C1_galkyl; and
R11 represents C1-62lkyl or aryl optionally substituted by C1.galkyl or halogen; and
optionally when the group R4 in formula IB is substituted by -CO9RS, the step of

hydrolysing the ester group -COR8 to produce a compound of Formula (IA), wherein R4 is
substituted by a -CO7H group.

3. A process for preparation of a 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)

)
r—/\ (n
with a compound of Formula (IIT)
R4
|
Rs N R11
i)/
N
2
R (IIT)

4. A process as claimed in any one of claims 1-3 wherein R4 represents W. r

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

membered heteroaromatic group.



8. A process as clainmed in any one of clains 1-7 wherein n represents 0. 9.
A process as clained in any one of clains 1-8 wherein R represents an aryl
group opwpon@abd4ys substituted by one or nore substituentsPSEIUS0l/&355 rom
hal ogen, Cl1-6al koxy, Cl- 6al kyl and trifluoromethyl. 10. A process as
claimed in any one of clains 1-9 wherei38 R represents phenyl substituted

by a hal ogens.g{ @ogess dslolaifePMAGE SR EelafhPl-FRMleref LRYreQRME o h_exﬁjl,giﬁrﬁﬁingg' 10
wherein R2 r@%r esents hydrogen. 12. A process as clainmed in y one of
claims 1-11 WeeR@r ST fsa @p¥esent s hydrogen. 13. A process as claimed in
any one of clains 1-12 wherein X1 and X2 both represent hydrogen. 14. A
process as clainmed in any one of clains 1-13 wherein Rl1l represents nethyl.
15. A pr ocess “aoedsaismamphingny o chfms]-6 winsreth-RMendRe reireseitthgdrogapound  of
Formula (IA) is selected fromthe group consisting of. 3 -[(2- {[(2R)-2-(3
- chl or ophenyl ) - 2- hydroxyet hyl ] am no) ethyl) amno] [ 1,1 -biphenyl]-3-

car boxyl i ¢ a&iAdprbeeds oidined teny dre of lafnis2t-7 {vhérdi)nrr@présdnts 0.

- chl or ophenyl ) - 2- hydr oxyet hyl ] am no} et hyl)am no] phenyl} -3-furoic acid,
3- {3-[(2- {[(2R)-2-(3 -chl orophenyl)-2-hydroxyet hyl ] am no}

et hyl) am no]pRegrydess dsstimedinialty 6ne A6lafas B8 whéreAR1-répredehis Ry Rerbid

-chl orophenylpg- 2- hydroxyet hyl] am no }propyl)amno]l- 1,1 '-Dbiphenyl-

2-car boxyl i cPPHERYY subsiRS Ry2re ewRars s e18D A etpd drom: Bdogen @i -eqlkoxy, C1-

{[(2R) - 2- (3 g @cOPRGABIbm: hydr oxyet hyl ] ani no) |
et hyl ) am no] phenyl } t hi ophene-3- carboxylic acid and pharnmaceutically
acceptabl e salts thereof. 16. A process for preparation of a conpound of

Formula (V) 10 BNf¥ss & ViaisfiQf TR bhy s BIERARY 5 \Indteifi XTRAYAG O e sblifhudd! ! @)

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 X! 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-chlorophenyl)-2-hydroxyethyljamino} ethyl)amino][1,1'-biphenyl]-3-
carboxylic acid hydrochloride, '
2-{3-[(2-{[(2R)-2-(3-chlorophenyl)-2-hydroxyethyl]amino} ethyl)amino]Jphenyl}-3-furoic
acid,

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

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

2-carboxylic acid, and



(R12)n (Vila) wth a conmpound of Fornmula (VMIIb): R R6 R (VIlIb) in

the presence of a catal yst selected from

Pd( PPh3) AyDeieddits (t ri phenyl phosphi ne) pal | adium (0)), PdPCTarsd1/#s2{ dba) 3,

a suitable base and a suitable solvent, followed by reduction of the nitro

group, wherein: R4 represents a group33W: ARG \ RS (R12)nn n (W A

represents fuU{RARO[CR2-CPASSpheRT)-5 B ; i : 13R7
(AR QUORPS 00 ORGS0 88 SRR Bam R P AR FTBuRAL

i ndependent |y represent hydrogen, , cyano,

tetrazol - 5- rboxyliciacid sad shasmpgentishly wremahlkwky thessef. when R6 and R7 are bonded
to adjacent carbon atons, R6 and R7 may, together with the carbon atons to
whi ch they are bonded, forma fused 5- or 6- nenbered ring optionally

cont ai ni ng dffeA@rocessdontirenacgiom of avoygemdmf FeuulaifV)at ons; each WO 02/ 066418
PCT/ USO1/ 49355 34 R12 independently pgpresents substituents selected from
Cl- 6al kyl , hal ogen, trifluoronethyl ahdrRtl-6al koxy, and n represents an
integer fromO0-4; Y represents bromne, iogyne or triflate. 17. A process
for preparation.qf a conpound of Fornul a H2N, R4 (V) conpri sing
reacting a CORPOUREreatngs camPengd of fogpula (é;?

o,N
@»Y
(R12)n

with a compound of Formula (VIIb):

(VIIb)

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

wherein:

R4 represents a group (W):

R5
(AR
(R™n i
(W)

A represents furan or thiophene;

R5 represents -COH or -COyRS;

6

R® and R” independently represent hydrogen, C1.galkyl, -CO9H, -CO9RS, cyano, tetrazol-5-

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

6

R" 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



Y (R12) (MIla) wth a conmpound of Formula (VIIb): RS R5 R7 (VIIDb) in
the presence of Pd(PPh3)4 (tetrakis(triphenyl phosphine)palladium (0)) and
KOQAc, foWbeamdb4insy reduction of the nitro group, wherein: PCRAUSOEM3&ESENt s a
group (W: RS A QR6 R7 (R12)n (W A represents furan or thiophene; R5
represents -COR2H or - CO2R8; R6 and R7 Phdependently represent hydrogen,
Cl- 6al kyl , -m@ZhﬂepeIﬁéﬂiﬁsrep&y@&Qubﬁiﬁieﬁt@%éll:c‘te'il‘frdﬂwCf_%dlﬁﬂl,%[o%&ﬁ%or&ﬁet 1

1- 6al koxy, or ﬁen R6 and R7 are bonded to adjacent carbon atons, and
R7 may, togdPA&A-6HPRYeRD ERFeseYs aniefager igmbhdich they are bonded, form a

fused 5- or yfpriBidiabsshe! ollide OREHARal |y containing one or two nitrogen,
oxygen or sul fur atons; each WO 02/066418 PCT/ US01/ 49355 35 R12

i ndependently represents substituents selected from Cl-6al kyl, hal ogen,

trifluor Omtlhykpr&%ifgé?rﬁgaﬁﬁ%)ﬁfa%Pr%gtghdroﬁg%ﬁ%l‘?%f an integer fromo0-4; Y

represents brom ne, or tri cess as clained in claim
16 or claim 17 wherein R5 represents s0r COOCH3 and R6 and R7
represent hydrogen. 19. A process as claihed in any of clains 16 tol8
wherein Y represents bronine. 20. A proces®’as claimed in claim 17 wherein

t he conpounofibriifg fabtthga\bmb&und o2F@Hla-(F1la):

OZN .
QY
(R12)n

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

(Vlib)

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

wherein:

R4 represents a group (W):

R5
(AR
(R")n i
(W)

A represents furan or thiophene;

R represents -COH or -CO-R8;

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



carboxy furan or a 2-aryl-3-carboxy thiophene. 21. A conmpound of Formula
(IB): M R yRRR O N ~RLRz/ (IB) wherein: R represents an
aryl, phewoxgueds/| or 5- or 6- nenbered heteroaromati c gPCHAISOB#SHES of
which is optionally substituted by one or nore substituents selected from
hal ogen, Cl- 6al koxy, Cl-6al kyl, nitrodscyano, trifluoromethyl, -NRBR9 and
- NHSQ2R8; RR 126RISSK1, ~8al kyd - ‘531;7' repr.esent s.hydrogen or
Cl- 6al kyl ; R4 repeﬁesent'?yslt%{%e?%ﬁsg}r)ﬁ/%#e%Es)‘g%t%dyu%den& 6a(1)kr?£’ h&fogﬁ%?neﬁ%Fo& 4

sel ect ed fr onmd CChalkakyk phd n rdpedsogedm, integer fromargnet hyl , Cl- 6al koxy and - CO2RS,
or (b) phen hyl, or.a 5-. or G- nmenbered heteroaromatic group,
optionally %%gfe%?‘%ustbé%mﬁi% i88i8° & "ffe groups sel ected from  Cl-6al kyl ,

hal ogen, trifluoronethyl, Cl-6al koxy, -CO2R8, nitro, CN, NO2, hydroxymnethyl

and - CONHRS,. o c) a group.(W: WO 02/066418 PCI/ USOL/ 49355 36 R A R
R7 O(RL2 )r}g)%P%WSS\%glP@?eﬁ “gd?]é‘b}%%ré}?’t”%13Wh%rFl§‘lR4cTFpr5§en?§rCOé)-H PrelriRfer iy

het er oar onatang RGRAURT rdPResERRYESQAL S cyano, tetrazol -5-yl or -C02R8; R6 and
R7 independently represent hydrogen, Cl-6al kyl, - CO2R8, cyano, '

tetrazol -5-yl, halogen, trifluoromethyl or C 1-6al koxy, or when R6 and R7
are bonded lpré\%ﬁ?%ﬁQElaﬁ?erd%%ya&fgﬁﬁns 18% BheRln FaYpredeRIBLAfe. W th the

carbon atons to

20. A process as claimed in claim 17 wherein the compound of formula (V) is a 2-aryl-3-

carboxy furan or a 2-aryl-3-carboxy thiophene.

21. A compound of Formula (IB):

T
11
R N R
-
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, Ci.
galkoxy, C1.galkyl, nitro, cyano, trifluoromethyl, -NRSRY and -NHSO,RS;

R2 represents hydrogen or Cq_galkyl;

R3 represents hydrogen or C1-6alkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Ci.galkyl,
halogen, trifluoromethyl, C1_galkoxy and -COzRS, 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, -COoR8, nitro, CN, NO2, hydroxymethyl
and -CONHRS,

or (c) a group (W):



they are bonded, forma fused 5- or 6- nenbered ring optionally containing
one or two nitrogen, oxygen or sulfur atons; each R12 independently

repr esentwoioedsilg uents sel ected from Cl_6al kyl, hal ogeRCTIuSOf/#9368% onet hyl
and Cl-6al koxy, and n represents an integer from 0-4; R8 and RO

i ndependent|y represent Cl_6al kyl; and 311 represents Cl_6al kyl or aryl
optional |y substituted by Cl-6al kyl,_or hal ogen. 22. A conpound of Fornula
(rrr)y: R 1 R3INRI11 Ir NRg | wherein: R2 represents hydrogen or
Cl- 6al kyl; R3 represents hydr og oF, R7<yl; R4 represents (a) phenyl
substituted by one or nore groups «wﬁggted Rrom Cl1-6al kyl, hal ogen,
trifluoronethyl, Cl-6alkoxy and - CO2f&8)nor (b) p oxynet hyl or a 5- or 6-
menber ed het eroaromati c group, optionally substituted by one or nore groups
selected from Cl-6al kyl, hal ogen, trifluoronethyl, Cl-6alkoxy, -CO2R8,

021 066418 POTTE) IGEERE Y agy B S o5 O (ot i honF i vt o TEREES an
aryl or 5- Ofyafs. tBRIFBEL- [ 8aRONBE 1 T; ) y
et agol -5- v o R e R B e BBRAR AR, CEN -

Cl- 6al kyl , - COgRRByarmy &Eaz0l-561Hakbr, RifibrontalyDEET, cAikdxd] dorenel md R Oire
Cl- 6al koxy, or when R6 and R7 are gondgp to adj acent carbon atons, R6 and
R7 may, togebdnded i adipceti@adban bomsak omsl R ‘'omwhitodether 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 R independently represent Cq.galkyl; and
R11 represents C1.-62lkyl or aryl optionally substituted by C1_galkyl or halogen.

22. A compound of Formula (III):

T
3 N 11
R R
XW/
N
R (IID)

wherein:

R2 represents hydrogen or C1_galkyl;

R3 represents hydrogen or C1_galkyl;

R4 represents (a) phenyl substituted by one or more groups selected from: Ci._galkyl,
halogen, trifluoromethyl, C1_galkoxy and -CO9RS, or (b) phenoxymethyl or a 5- or 6-
membered heteroaromatic group, optionally substituted by one or more groups selected from:
C1-62alkyl, halogen, trifluoromethyl, Cq_galkoxy, -C02R8, nitro, CN, NOy, hydroxymethyl
and -CONHRS, . '

or (c) a group (W):



they are bonded, forma fused 5- or 6- nenbered ring optionally containing
one or two nitrogen, oxygen or sulfur atons; each R12 independently

repr esentwoioedsilg uents sel ected from Cl-6al kyl, hal ogeRCTiuSOf/#9368% onet hyl
and Cl-6al koxy, and n represents an integer from O0-4; R8 represents’
Cl-6al kyl . R11 represents Cl-6al kyl or 3ryl optionally substituted by
Cl-6al kyl or halogen. 23. A compound of Forjula (1V): R34 (1V) HNRU
HCI L R2 wherein: R2 represent gen-Rr Cl-6alkyl; R3 represents
hydrogen or Cl.6al kyl; L reprege ; ay R%g group; R4 represents (a)
phenyl substituted by one or nore~gx oups seéRected from Cl-6al kyl,

hal ogen, trifluoronethyl, Cl-6al koxy(Ramj CO2R8, (wy (b) phenoxyrret hyl or a
5- or 6- menbered heteroaromatic group, opti onalfy substituted by one or
nore groups selected from Cl-6al kyl, hal ogen, trifluoronethyl,

Cl- 6al k , d t hyl d - CONHRS;
gr oui)l (\C;\;(y V@Dei%éeﬂ@e% @@éNC%Q% mgd %gd hﬁtﬁroa%glath ErQUp B) ﬁgpr(qér?tg 2

wherein A 1 egh&s etasoldy1a YLogR8: R0 Ya B 1nﬁé%gPaeen dre%xeetsgnrt A pat b(f AP RS

represents

COR8, cyano, tetrazol-5 -yl, halogen, trifluoromethy! or C1_galkoxy, or when R6 and R are
bonded to adjacent carbon atoms, RS 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: Cp_galkyl, halogen, trifluoromethyl and Cj_galkoxy, and n represents an integer from
0-4;

R8 represents Ci-galkyl.
R represents C1-6alkyl or aryl optionally substituted by C1.galkyl or halogen.

H

23. A compound of Formula (IV):

R* (V)

L >-WR“ . HCI

wherein:

R2 represents hydrogen or C1-galkyl;

R3 represents hydrogen or C1.6alkyl;

L represents a leaving group;

R4 represents (a) phenyl substituted by one or more éroups selected from: Ci_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:
Cj-6alkyl, halogen, trifluoromethyl, Cq_galkoxy, -CO7R8, nitro, CN, NO», hydroxymethyl
and -CONHRS,

or (c) a group (W):



cyano, tetrazol-5-yl or -CO2R8; R6 and R7 i ndependently represent hydrogen,
Cl-6al kyl, - CO2H, -CO2R8, cyano, tetrazol-5-yl, hal ogen, trifluoronethyl
or Cl- 6alwoxp/o6@ns whnen R6 and R7 are bonded to adj acent eamhsal/a36hs, R6
and R7 may, together with the carbon atons to which they are bonded, form
a fused 5- or 6- nenbered ring optionaldy containing one or two nitrogen,
oxygen or sul fur atons; Each R12 i ndependently represents substituents
selected from Cl-6al kyl, halogen, trifluoromethyl and Cl-6al koxy, and n
represents an integer fromO-4; R&Jepreseys Cl-6alkyl; and R11
represents Cl-6al kyl or aryl opt Iﬂaitut ed by Cl1-6al kyl or

hal ogen. R’

' (R1 2)n (W)

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

6

cyano, tetrazol-5-y1 or -CO7R8; R” and R7 independently represent hydrogen, C1.galkyl, -

CO2H, -CO9R8, cyano, tetrazol-5-yl, halogen, trifluoromethyl or Cq.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: Ci_galkyl, halogen, trifluoromethyl and Cj.galkoxy, and n represents an
integer from 0-4;

R8 represents C1-6alkyl; and

R11 represents C1-6alkyl or aryl optionally substituted by C1_galkyl or halogen.



