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AROVATI C AM NO ETHERS AS PAI N RELI EVI NG AGENTS Thi s

i nventi on rwbas/e3sse o novel , aromati c conpounds and PCT/GB95/01728
pharmaceutical | y-acceptabl e salts thereof which possess useful

. phar macol ogi cal properties. Mre particularly the conpounds of the

. invention are antagonists of the pain enhancing effects of E-type

. prostagl andins. The invention also relates; to processes for the

- manufacture of the aromatic conpounds and pharnaceutical | y-acceptable

- salts thereof; to novel %g&wg %Rgo&ppﬂ,} 'RE['IQEVE%:@%E g them and

to.use of the conpounds™Tn ounds of the
invention are useful in the t r eat ment of pain such as the pain associated

wi th joint conditionsyfsiGh a3;on rQ’fé‘JE.%t h%@é L'rén{a&élrlgmdp%hﬁgir hritis),

postoperatlve pai n, poSt- partum pai n I'n"assocl at e ent al
condi tions (sph;qﬁrmaseutleaﬂrwa“@aﬁtés aﬂGqulnngﬁ whigh pesrespasafelssoci at ed

with burns  Gigh i ?gcaiuiapwem;est heudzE §al-ABAN 20Ty RRO G HbSREE SIS chsSUCh as

ost eoporosis, hypercalcaem a of malignancy and Paget's disease), the pai n
associ ated w %’H’e§b’cﬁnt aT¢ FOERPISLH AE STeaPHE SRIRRSHNS sERRSES (RE Ritupe
conditions i npwycs&ualidhysae m@sﬁmlcaﬁdlam& \WaDddey €F procqsacs fpka;hea

pat hophysi ol ogi ¢ raol e Non- st er oi an t or drﬁgs
(RS DY) *and Ssrarahle’er sng aromnie opRRudle i fhtrdihicicls AL R o
However both fﬂi&sestsereoﬁnctes\tqvehmher@aqset%daﬂe@qmosmspm{)scatraenmmemlo cause .

gastrointestifal ¢o de’ bt @k OlbnpBchdaPiAbesn FeeideNOWn to be addictive.
We have now found a class of conpounds structurally different to NSAI DS

and opiates, and usef &P®PHEBIP QF Epe JPVIRLILPR are useful in therpgeatBiffounds .
of the i n'\/entbﬂ@am)suahsa PRS DRSS assédiated Wit FBBAO Cyndiaibns pyuei e and

anti-di arr hoe rti and b ef f Jdve i n_qther ondltlons in which
pr ost agl andi nqﬁ"er rcia% ?érrtzs fyf\m?ﬁﬁargﬁrlesl ' posq: Perﬂt ve pa:.n
pat hophysi ol oppstapantginepain, the pain assicianed Mg'-ht_éertthé <quelmopan(svhlera@ is

provided a Cocﬁmﬁuﬂdcarigg ahBSihgiviehd) | the pain associated with burns [err]

{including sunburn), the treatment of bone disorders (such as
osteoporosis, hypercalcaemia of malignancy and Paget’s disease), the’
pain associated with sports injuries and sprains aﬁd all other painful
conditions in which E-type prostaglandins wholly or in part play a
pathophysiological role. '

- Non-steroidal anti-inflammatory drugs (NSAIDS) and opiates
are the main classes of drugs in pain relief. However both posséss
undesireable side effects. NSAIDS are known to cause gastrointestinal
irritation and opiates are known to be addictive.

| We have now found a class of compounds structurally
different to NSAIDS and opiates, and useful in the relief of pain.
'_ The compounds of the invention may also possess
aﬁti-inflammatory, anti-pyretic and anti-diarrhoeal properties and be '

effective in other conditions in thch prostaglandin E (PGEz) wholly

2
or in part plays a pathophysiological role.
According to the invention there is provided a compound
of the formula I; ]
pBoR
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A is anwaydelosssal | y substituted: phenyl, naphthyl, pyri ¢¢ricesopzs nyl ,
pyridazinyl, pyrimdyl, thienyl, thiazolyl, oxazolyl, thiadiazolyl having
at | east two adj acent ring carbon atons or a bicyclic ring systemof the
forml a: wherein Eis nitrogen or CH F is nitrogen or CH Gis
sul phur or oxygen and His nitrogen or CH  provided that the
-CH(Rlerr])N(R[err])B-Rerr] and -d}ﬁR[err]')-D | i nki ng groups are
positioned in a 1,2 relationship to one another on ring carbon atons and

the ringwbtzsirpositioned ortho to the -OCHRerr] - Ti nki ng group (and
therefore in thea3;:0Qsi gﬂagnglqg,a;db\églg&eahe -CHRerr]NR[err] - |inking
group is not substituted is an optionally substituted:

phenyl , BYFivdy|n=PhHRvE; oYYy BYFAZSRYL ¢ HY%H‘\“?Fthlhl B Bsly | thiepgbxazol e,
PYrazol erhidtbyyl, Pyadodky) tniddidaaiyhyhavipy sz Lausk, cndpia3dbhi itk PYTi M Oyl

pyri done ri razi none_ or r n . Dis

opti onal F ygséubngtmfu?f apylpyf ’tf:yIrmgpy?’%l':gelx'nyéj yér)lri’ﬂﬂcﬁ *nyl , pyr| dazi nyl ,
pyrrolyl, thienyl, furyl, imdazolyl, p;y'_aﬁol yl, thi a/LoAyI I sot hi azol yl,
oxazol yl, ig xol yl or phenyl ; = .err] i s/posy tioned on ring B
inal, 3 or [ ' t he ““GH( rr])N(Fﬂ r
in 6-nmenbered '

| i nki ng group
-3 2

1,3-relations th the HCRBerr] ) N(R < |1 nkireg.aridyp i n 5-nenbered
rings and is GQE Xy, carboxy(err] alkyl, trazol yl, razolyl C al kyl,
tetronic acid, hydroxam c acid, sulphonic acid, - 1-3 (

wherein E is nitrogen or CH, F is nitrogén or CH, G is sulphur or
oxygen and H is nitrogen or CH; ' .
provided that the -CH(R3)N(R2)B-R1 and —QCH(R4)-D linking groups are
positioned in a 1,2 relationship to one another on ring carbon atoms
and the ring atom positioned‘ortho'to the -OCHR4¥'linking group (and
therefore in the 3-position relative to the -CHRONRZ-- linking group'
is not substituted;

. B is an optionally substituted:
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl, thiadiazolyl,

' isoxazole, pyrazole, furyl, pyrrolyl, imidazolyl pyrazinyl,
pyridazinyl, pyr;m;dyl pyridone, pyrzmzdone. pyrazinone or
pyridazinone; -

D is optionally substituted: pyridyl, pYrazinyl,
pyrimidinyl, pyridazinyl, pyrrolyl, thienyl, furyl,_imidazolyl.
pyrazolyl, thiazolyl, ispthiazolyl, oxazolyl, isoxazolyl or phenyl;

' Rl is positioned oh ring B in a 1,3 or 1,4 relationship with
the -CH(Rs)N(Rz)- linking group in 6-membered rings and in a
1,3-relationship with the -CH(R3)N(R2)- linking group in S-membered'
rings and is carboxy, carboxycl_3alkyl, tetrazolyl,

tetrazolylcl_salkyl; tetronic acid, hydroxamic acid, sulphonic acid,
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is of the "W0Aee3a8911A), (11B) or (I10): - PCT'GB95'°(172FA)
- (1'1B) (rro wherein X is CH or nitrogen, Y is oxygen or

- sul phur Y is oxygen or NH, and Z is CHerr], NH or oxygen provided that
. there is no nore than one ring oxygen and there are at least two ring

- heteroatoms; or Rlerr] is of . the formuWa -CONRlerr] Rerr] or

- -Cerr]alkyl CONRlerr]R[err] wherein R is hydrogen, d err]al kyl,

: CJerr]cycloal kyl;, Cerr]cycloal kyl (J err]al kyl err]cycl oal kenyl or

[ err] cycl oaPkehyFE[Er F]}ealfﬂﬂulang‘ g[er‘rI}B)l é’rhg/I(fCS)gen, hydr oxy or
optionally substituted: Clerr]alkyl, Clerr]al kenyl C[err] al kynyl ,

C err]cycl oal kyl ,. C[ err]cycl oal kyl er ]aI kyl ,
Cerr]cycl oal kyI %l kenyl , ] cycl oal k C[e\rr] aI kynyl ,

C err]cycl oal ke C[err]cy al ke yIC[err]aI

C err]cycl oal ke r]al kenyl ,C[‘é'rr] cycl oal rTYI C[ err] al kynyl, 5- or
6- menber ed het eroar'y 5- rrerrbered het er oaryl CLerr]aI kyl , 5- or

6- menber ed saturated or ‘ub’artlally satlffBlt ed heteroc$®iYl or 5- or

6- menbered saturated or partially saturated heterocyclyl (Jerr]al kyl; or
wherein R[err e eth W th the amd nijir ogen. to i ch they
are attached” err]%[éel{ h")mtt T anlsa?n 8" aci aulrpegf ue” or°x§é?ne\ré@t her eof ;
or Rerr] |EH-ofan@H?elfscﬁ | ¥ or- @@Bbisqreﬂdjeﬂ[@ralt] thege is no more than one
-(err]al kyl (fhH rd ‘éﬁéﬂe g\f@r el ﬂea&eéw%] riny HQEérQMmEK or RHDSLLE Ut ed:
Cerr]al kyl, Cerr] al ken gl err nyl, @ @krr]cycloak b
C err] cycl oaFRs [EeFBHA] = I '’ & r gyfﬁ BHRYR & er thezrrefy 2 fs ydrogen, _
Clerr]cycl oat ky|a§13ej‘,l‘]:$| |¢y€£§da,1kﬂ[ ec e:yei&akym\y lkyl Cg_.cycloalkenyl

C[err]cycloalk ::rloalk 0 [ ke yI
Clerr]cycl oa?’figcjr;yv e?arl%ke al%? ehét e’f‘;rg o 0

6- menber ed heptdonyllar @Pmtqleﬂeﬁyl 1o Qg@rlsyh ﬂ% ﬁda}ke}pér rﬂi@llgylkynﬁl or

6- menber ed sat ur, parti-gkidaisaddir er a ‘
6- menber ed sg-h?r %%&lgl aft] |ch I lsg% l}rg% het3e7 ocycl yl %J[%Tsr ]ugf{ky)l/l or
Rlerr] is oT*';.tﬁéCJf%lmcg F;MR‘EM]‘?’R[%H] or -C[err]al kyl CONR
N(R )R wherej ncycﬁ[aekédylcs mk#ner er nabewam&fyme aliaé:@ur] i s hydrogen or

| kyl ght
(1:[(;”] ﬁydr/o §$1-7 %]tefraé%enﬁr:zfmtlk}gﬁal’l V S ShSPPIRTTFES: 1"e&[’“é"rar Y kyI C[ err]
al kenyl , O avembezddk henaroayley 1 Jalkyl| Saldkyp;membprad, Fatgurkeed Ryl C err]al kyl,

partially saturated heterocyclyl or 5- or 6-membered saturated or
partially saturated heterocyclylc alkyl or wherein R and R
together with the amide nitrogen to which they are attached (NR?R? )
form an amino acid residue or ester thereof; or R1 is of the formula
-CONH802Rb or -Cl_3a1kylc0NH502Rb wherein Rb is optionally

2-10 2_1°a1kynyl, C3_7cycloalkyl,

substituted: C alkyl, € alkenyl, C
cycloalkylcz_salkenyl,

1-10

C3_7cycloalkylcl_6alkyl. C3_7

c3_7cycloa1kylcz_6alkynyl, C5_7cycloa1kenyl,

C3_7cycloa1kenylcl_salky1, Cs_7cycloa1kenylcz_6alkenyl,

CS 7cycloa1keny1C2;6alkynyl, S- or 6-membered heterocaryl, 5- or

6 -membered heteroylarcl_salkyl, phenyl, phenylcl_ealkyl, 5- or
6-membered saturated or parﬁially saturated heterocyclyl or 5- or
6 -membered saturated or partially saturated heterocyclylc S

1

R” is of the formula -CONRaN(Rc)Rd or -c alkleONR N(R JR™ .wherein

alkyl or

. d .
_Ra is. as hereinabove defirned, R® is hydrogen or Cl_ alkyl and R is
_ l_loalkyl, Cc
cycloalkyl, C3;7cycloalky1cl_6alkyl,

hydrogen, hydroxy or optionally substituted: C alkenyl,

2-10

o] alkynyl, C

2-10 3-7
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err] cYXQWAR8Y Clerr]al kenyl, (err]cycloal kyl C[ err] al BGR/GBIS01728 -

(err]cycloal kenyl, Clerr]cycloal kenyl ([ err]al kyl,

C err]cycl oal kenyl (Jerr]al kenyl, Cerr]cycloal kenyl (Jerr]al kynyl, 5- or

6- menbered heteroaryl, 5- or 6-nenbered heteroaryl([err] alkyl, 5- or

6- nenbered saturated or partially satuyated heterocyclyl, 5- or .

6- menbered saturated or partially saturated heterocyclyl ([err]al kyl, or

Rlerr] and err]. ,together with the nitr]g:gen atomto which they are
d

at t ached, “3-7F8FIRPA A T os B B e F oo ¥ BT R EYRd - A4 ¥BF i al |y saturated
het er ocyctJ ¢eycloahgenyl fctgr f'cmoalﬁemlcalci gikyesi due or ester thereof;

err is hyg err | (opLianal. bsti.tuted by _ hydroxy,
?glano], ni ?&-@%@%‘g%ﬁy R6, )rif]éﬁl-%%"gg?#%{%rf allll{}’gii; o= o
trifl uor ctnderhereddreterpanykenyl or (§-@pmryearh hepproagytd, Lelkotodi-kyt -
([ err] cycd aahierled] avukatdaybr dakeidilsydalasdden! KdratsdRiFLNYL or

G or ] oyl FATRERS| 415FPYS R PREHALY REEER PRI Skt o

phenyl J R pad IQI;I wigebherowith nBabhoreshehcimmoes whigethdalaky |sttached,
Rerr] ighydro K " . . 1-4
Rierr] is _hyd“erlé1 gﬁrho?‘&g%reglaslfﬁ{%a;ﬁgn%f Rff)txﬁaéle% sg'fu{aﬁﬁ ehre Fva'\:K‘élr"ec chem cally
possi bl e;*iRarF SoTXisgtedminP irprrAides PratafieAgchereRfs where chenical |y

possi ble; and phgt neCEydrbsa,! ¥, aecent abpoaaliySsdaditdtedipyo hydrol ysabl e
esters glng am des thereof. . =~ A i or167 menber ed heteroaryl rin
syst em i SYATHB0EYARr CPEEEP IRy PRIt En 4AERIN 5 kB FPFRPTat ons wher ei n
1, 2 or Znifhgraneuhyl) aazqﬁsndeegl.ed'zferamwmt.r@ag_«%nycmx;agam and . sul phur.

A 5- or & [ tur Qr Y d. heter. | i.c _

(het erocy@r§l’ r ?ﬁ‘dﬁ ?s-ﬁar n eé;&?é%%‘é%#ﬁg@%ﬁ% F$-rﬁg%g£ﬂ%g)ré§nyv%herei ni, 2
or 3 of tJeesPTgaHedHEC andliydl cky gaydicatrenylfogatkenybxygen and sul phur.
Parti cul asheﬁylclgr &)mrmesectmnmeﬂd:hé@reagaql3mkms I ncl ude pyrrolyl,

I m dazol yl, py z'ﬁ'g!' | ,. isothiazo]yl,..isoxazolyl;y ™ pyridyl, pyrazinyl, .
pyrimdinyl, pyri géfnwd,r‘-’?% 8’2'0-1yh%”?’ﬁf adi azol'yl, “thienyl, furyl and
oxazol yl . R™ is Nylrogequbmrc,5,aldyl6- nenbered saturated or partially

sat ur at egngne_toggggggki&Rﬁ!mrgi_&gmyaigg%]sggllegde_ pyrrolidinyl, pyrrolinyl,
i m dazol idinyl, pyrazolidinyl, piperidyl, piperazinyl and norpholinyl.
Parti cul élnds%‘é’ﬂg‘lsuéﬁt%*l?@fr FPRpiniig SHnge BhaFe FhemiraidyueResible;  \\D
96/ 03380 and pharmaceutically acceptable salts and in vivo hydrolysable ed¥els GB95/ 01728
and amides thereof.
A 5- or 6-membered héteroaryl ring system is a monocyclic
aryl ring system having 5 or 6 ring atoms wherein 1, 2 or 3 ring atoms
are selected from nitfogen, oxygen and sulphur. - '
A 5- or 6-membered saturated or partially saturatéd
heterocyclic'(heterocyclyli ring is a ring System having 5 or 6 ring
atoms wherein 1, 2 or 3 of thé ring atoms are selected from nitrogen,
oxygen and sulphur, '
Particular 5- or 6-membered monocyclic heteroaryl rings
include.pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
pyridyl, pyrazinyl, pyrimidinyl, pyridaziﬁyl,_thiazolyl, thiadiazdlyl,
thienyl, furyl and oxazolyl. . '
Particular 5- or G-membered-saturated or partially saturated
heterocyclic ring ring systems- include pyrrolidinyl, pyrrolinyl,
imidazolidinyl, pyfaquidinyl. piperidyl, piperazinyl and morpholinyl.

Particular substituents for ring carbeon atoms in A include



hal o, trifluoromethyl, nitro, hydroxy, amino, Cerr]alkylani no,

diderr]al kylam no, cyano, Cferr]alkoxy, S(O C[err]alkyl (pis 1 2),
Clerr] al kyWo%838nal | y substituted by hydroxy, ani:no, hal d’crfﬁlis’?@"é?
cyano), S(Oferr]CFerr] (p=0,1 or 2), carbanoyl, (err]alkyl carbanoyl,

di ((Jerr]al kyl)carbamoyl, Cerr]al kenyl, C[err]al kynyl, C[err]al kenyl am' no,
N-Clerr] alkenyl-N-(ferr]al kylam no, di-{err]al kenyl am no,

- S(OpJerr]alkenyl,  Cerr] alkenylcarbanpyl, N-(err]

al kenyl - N- al kyl am no, di-Cerr] al kenyl car barmyl Clerr]cycl oal kyI

Cerr]cycloal k IC[err al kyl , err]cycl oal k IC[err] aI kenyl
d err]cycl oal g| trit 'Cf[ré’F‘g‘}hY&yc’f%éPkéW TP er P8P k Ay - 42Lkylamino,

Clerr]cycl oal yI QJ@nadmbkeﬂwhcp c Cgaakb:}}cyskmalclfegaykﬂ gprisabkynpk, 2),

Cerr]al koxyc rb

Cerr]al kanoy 9%{ H’pqlqﬁnﬁl tléu%? %&y*‘%gges?m oﬁglrﬁ'dnum i
benzenesul phofxasPto Sfa}gﬁgsmﬂhbr?fl 2), cgrhepeyhl Fyl@%ﬁ’cﬁﬁ!’wﬁyl

di(ferr]al ky&)(@m ruiwipmﬂmoyl g eélrklanﬁl kexycaarcmylc Qﬁ{ehhahhanoyl OXY,
C err] al kano C[Nerr aIk 2; triflubi% C{lerr}k IsuI honx

hydr oxyi ni noC% grzr.},%tlll%wl COl.arF l&F‘k’lB(yﬂ'nq:gﬁlé‘F ° PC, enyl,

C err]al kyl cae b)azamdr@mtmammazm%l al[kysﬁy]d-wl-alkylﬁdi’nlnazol yl, pyrimdyl,

pyrazi nyl and ridazin ri en min A can
be substit ut et mm%ﬁ“’ylcﬁrbm qu'actyé’%érglée‘gf %isﬂé}glﬁgr%té‘ %_p?ﬂ{ﬁd or
substituted by, CPeslicpdkyddl, . 3alkenyl C_,SyclPalkenydit ar substituents for ring
carbon atons ¢ E1ah hahgy1, a8l ne Qam Ekylagkd}e,

di (J err]al ky 3‘&%no i’f??lc’crc?r oﬁye y’? Y Mhzﬂd‘r oX MC[ err] al koxy,
Clerr]al kyl, %un7ﬁ6°1°€f"é"rnr3’]15i.lg)??‘]é)ﬁ’iyﬁo 1- 411’1"(’@{"@!‘?’]’ ®9H%ni no, cyano, -
-S(O pd er r] ad::;(yhll(#hoy]sanﬁnol Qr, Q.)canoyl(tn-rdianmﬂl’l)ﬂmbr] al kyl car bamoyl and

di ([err]al kyl)cCa ,atomin B can
be substitut eJ’al-\M ; oﬁ?gllphgxé%mr%oh benffa &Y ?’se %ggﬁéréggcg& futed or
substituted bS, Chbrylpmideshlphonyl, d;(c allWéMm@aF‘dmhs%tltuents for

optional |y SUPSt!ai)&H:&QaﬂJonPSC' nalkazﬁJylox;P e, alkéhoyl Hoghyle, Rhgyi) and

Rlerr] incl ude4t hosé nent ! oned-above f rid 1-4 Particul ar
substi t uent s TRt e o REBHR PPt |hc¥ﬁ'é‘|”17§"“m°c g2lkyl, al
substituted gr OUBH:d:dS}:.ﬁnoCI nah.uyahe bﬁl a;tk;medfm«pylﬂmbr JoxhEallyl, rovicidyl,

cyano, am no tr.it ong; J&I y, {err]cycloal kyl, C

cycl oal kenyl ,trﬁaerr éy%‘fr ar Cf I1i<a’fq %&'err ¢l oal kenyl ( err]al kyI ,
C[ err]cycl oal kyl J er rmﬂeenwmgqaéwqewetqmmwy@qberaqbaFk@wyﬂ wifhout Cl err ]

al koxycar bonygecomf)r%r Mrﬁiseﬁubﬁ ik Utﬁﬂt:ﬁséﬂﬁt@taf %Lé%nne& Sé it Hi)@iﬂ

groups in R include halo trifl uoroneth Z nitro, 4380
PCT/ CB95/ 01728 Partlcular substz.tuent for ring carbon atoms in B 1nclu e

halo, amino, 1_4alky1am1no, dl(cl_4alkyl)am1no, trifluoromethyl,

nitre, hydroxy, Cl_salkoxy, c alkyl, amino, alkylamino,

1-6 1 4
di(c alkyl)amino, cyano, -S(O)pc alkyl (p is 0, 1 or 2},

carbamoyl c alkylcarbamoyl and dz(C alkyl)carbamoyl
Where a ring nitrogen atom in B can be subst1tuted without
becoming quaternised, it is unsubstituted or substituted by Ci_4a1ky1.

Particular substituents for optionally substituted groups in
Ral, Rb and Rd include those mentioned above for ring A.
' Particular substituents for carbon atoms in opticnally -

substituted groups in Ral include halo, hydroxy, C. , alkyl, nitro,

1-4 _
cyano, amino, carboxy, trifluoromethyl, c1-4a1koxy, cj_vcycloalkyl,
C5_7cyclqalkenyl, c3_7

- c3_7cycldalky;cz_3alkeny;, C5-7

C1_4alkoxycarbony1. Particular substituents for optionally

cycloalkylcl_3alkyl. Cs_7cycloa1kenylc1_3a1kyl,
cycloalkenylcz;3alkeny1 and :

. substituted groups in Rb include halo, trifluoromethyl, nitro,



- 6- Clerr]alkyl, hydroxy, am no, cyano, amino, ([err]alkoxy,
S(O)pC[erOO\J al kyl (p is 0, 1 or 2), carbanoyl, (err]alkyl carbanoyl,

di (d er MOA3#80car banoyl , C2 alkenyl, C2 6al kynyl, CPCIGRISOERRY|, C5
-7cycl oal kenyl , d err] cycl oal kyl ([ err] al kenyl ,

Cerr]cycl oal kenyl d err]al kenyl , d err] al koxycar bonyl am no, :

d err]al kanoyl am no, Cerr] alkanoyl (N-Cerr]al kyl)am no, Cerr]

al kanesul phonani do, benzenesul phonang do, am nosul phonyl, C

al kyl am nosul phonyl, 1-4

di ((err] aI kx{(}l &)sul phon % koxycar bonyl , ‘al kanoyl oxy,
Jerr] alk ‘f oYy o) ear“rﬁf%n RY$7°-h x Yams HOCKEr rs]‘alH&Lsalkyl P
d err] al kgxya. rﬁ- roCRer chebdmpl areg _ (3 mvrdarahdqrh.cad:harm RYl)@@rbamoyl,

The term al kyh n ase IR t rai t ai.n and br anched
chai n subs?ié u]éér%ag féérsg%ggﬂn}%f ¢ ';Lﬁ) F&Eﬁ?ﬁ |"s- %ycna FYL i sopropyl

n-butyl ahgl ;CESARLYYLCq ngP 1Y ctqsorir%nﬂg?]df&plélqi%@lWSIl chal ns may be
anywher e on hbﬁo&hwm: fawkeﬁpqarral ecbywagmﬁbnoqlgg,{y]l al kyl i ncl udes

1- (hydr ox &%%r ((S:hy %# %r nm no Exanpl es of
[ err] al koveplar BERY °5?' a'"r’fﬁ?‘n Ly BoT A et hoxycar bonyl and

t - but oxycey Qeﬁsdnoybwanplgikﬂf)ammdaox (fatranealiphonari®o, car boxynet hyl ,

2- car boxy, e bo anpl es of - C[err]

al koxycar%égr%yl‘esuélr’%&%mﬁa%/ élltr@egor’;rés1 %ca?bﬂéxﬁﬁe%?#?'ul% nlqgkycar bonyl net hyl
and net ho3d/Car ﬁ%’é‘f"h‘gﬁs“lwﬁ(‘bl &5 @41k°marr82@rlyl ¢ getfamokidxyar e

tetrazol y¢ rrehmdnogmd f3r:iﬁt'r azaqkyi L hpdoxyifi gek@f, (Jerr]al koxy are
met hoxy, ﬁ%/ g‘{ | s‘gpropo ag%il es of Cferr] al kenyl are
vinyl an lahf °,xy rcrl]-aﬂ%'?ﬁﬁrba‘&? daBtMWynyl and propynyl; _

exanples of C aTlieanew alkyl fnbextryalsed heediyl ;r.ncludes straight chain and

1-4  propi,QRYkeq?BRhRUL e oro.,: chI oro bromo and
i odo; exanpl ese of 3 erbﬁ/a} amrgr%(l’): %:ragh@?\ﬁg? eédy ét’h?l‘ '
pr opyl ami ¥¥SPERRYL; SHFR Fﬁﬁ‘n%ﬁﬁb‘“‘é&aﬂﬂ égnq;ﬂoml( BSE'@PP]%ﬂ Iayh)lanhmsar e

di met hyl adilyrlﬂe admeh;lmn@ chﬁﬂ'; erfb,ylesmt.;rml e«}araﬁyinﬁna@ral ghaf - -S(O[err]

d err]al kyl th 0 sul phi met hy |l phonyl exanpl es
of C[err] the T(ﬁ car%‘g ”éﬁ“é” ﬁ%l s 6aﬁ%’9f gﬂ"é’[’ﬁ 4r bamoyl;  exanples.
of di((er r] al kyllyxaem#anﬁyq gRloryrrbbnytlc ard metlydxycartoayiy| car barmyl and

et hyl met @h@&@%:aﬁ@%ﬁ%ﬁy&&b&ﬁr r%z%tnFyes 8F Car: yl ’al%&f'yl propyl -
and i sopro exarrpl es of (Jerr]cycloa are cyc cycl obut yl
and cycl (fﬁg;‘iﬂ”“ pt ESTRAXY! ea@rr¥t?§‘EPWFRW10FE‘F rﬂ'&ﬁ%’ﬁ‘%ﬂ%ﬂ

cycl opr opyhngielyds agd ayckyaenyryre! Nulkyl are me:N&ySﬁé}:Qﬁ?ﬁ&thyl
.PCT/ GB95/ Q;(Z:%r%arbonylmethyl and methoxycarbonylethyl examples of i
tetrazolylcl_3alkyl are tetrazolylmethyl and 2-tetrazolylethyl;

_ examples of cl_ 4a.lkc::rxy are methoxy, ethoxy, propoxy and isopropoxy;
examples of C2_ 6alkenyl are vinyl and allyl; ex_amples of cz_ 6alkynyl-
are ethynyl and propynyl. examples of Cl_ 4alkanoyl are formyl, acetyl,
propionyl and butyryl; examples of halo are fluoro, chloro, bromo and

icdo; examples of C . alkylamino are methylamino, ethylamino,

propylamino and 1so;r:pylam1no, examples of dx(c alkyl)amzno are
dimethylamino, dzethylamzno and ethylmethylamxno, examples of .
-S(O)pCi_4alkY1 are methylthio, methylsulphinyl and methylsulphon?l;
examples of C1_4a1kylcarbamoyl are methylcarbamoyl and ethylcarbamoyl;
examples of di(c1_4a1kyl)carbamoy1 are. dimethylcarbamoyl,
diethylcarbamoyl and ethylmethylcarbamoyl; examples of Cl_salkyl are -
~methyl, ethyl, propyl and isopropyl; examples of C cycloalkyl are
cyclopropyl, cyclobutyl and cyclohexyl examples of |

C3_7cycloall_cylc alkyl are cyclopropylmethyl and cyclohexylmechyl



exanpl es of' (Jerr]cycloal kyl (Jerr]al kenyl are cyclopropylethenyl and
cycl opentyl propenyl ; exanpl es, of ([err]cycloal kyl C[err]al kyn

. cycl opropylWﬁ%s"and cycl opentyl et hynyl ; exanpl es of C %F@W?’“H?%
. 5-7 cycl opentenyl and cycl ohexenyl ; exanples of

. (Jerr]cycl oal kenyl ([ err] al kyl are cycropentenylnethyl and

cycl ohexenyl net hyl ; exanpl es of Cerr]cycloal kenyl(Jerr] al kenyl are
- cycl ohexenyl et henyl and cycl ohept enyl et benyl ; exanpl es of C5
7cycl oal kenyl C2 3al kynyl are ' cycl opentenyl et hynyl "and

et hoxy oar bory T it o8 G ho gy s AT AR IRE o

al kanoyl am noevstepenteipripduyJangxamples Of C 5 cycloalkvlc alkynyl are 1-4
propi onani do; cyR1 8RRy 9§e19:fyng %ha]cﬁhkﬁaeyié:wler é:lamﬁié%lb)faé” NP1IALPL are
N- net hyl acet am do and ropi onam do; _exanp érr

al kanesul phon"é’r‘ﬁlﬁBe’ﬁF%Y]rréPﬁﬂé ﬁ’b‘ﬁ'an?’ffﬂ‘pé’rﬁ:l °§tcfsan‘é’é°l}f’b X?‘ﬁiiealkyl
exanpl es of Gxer e}cmbk:)deammwi pharqyclamaeﬂmdayhﬁm ecsplehenyl and
et hyl am nosul phopyl,. . engl% esy%ngi(agee Jlgh&h%géphggﬁugggonyl are

di met hyl am no§ur7p ony nosul

et hyl net hyl ammés@ﬁq&hwiﬁtherm%angtaeslqﬁ OC[C%W&}YC&PKH‘RW#%W‘-‘MYJ&@G?yI oxy
and pr opi onyl%opéﬁamﬁﬁwl by Wéﬂh@i&ﬂy@& ﬁf exhmpeyl gt hyl and
2-fornyl et hyl; exanpl es of  hydroxyi m no(:%{fc are hydr oxyi m nonet hyl
and 2- ( hydr 0x54-af @fﬁhonvmn%mmeég ar ‘E[Vé “P]“a| yi mi nod err]al kyl
are net hoxyi mmnﬁd&ybnylahmyeﬁmmbhw _gatkanoPlamind o yicetanidet ind .

Suitable ri n%#zt%ﬁ%dof e',[c;]me lL(s)r r;uba (a}d: yl(ﬂ L:B)gaqgwf)gh%daré ncl ude

5-0x0-4, 5-di SxXadr azol ro-1, 2, 4- -
oxadi azol e- 5- -Nrmetigrlahetarddo a@donmmm_reo@onam@n%m@s of 5-yl,

S5- 0Xx0- 4, 5-di Wdrﬁﬁhngsﬁhpﬂgﬁghaz Q8- t’n)et‘ﬁhnesulphonamxdo and ethanesulphonam:.do,
5- 0x0- 4, 5- di hy'dfo- 1 triazol e-3-yl, 3-o0x0-2, 3-di hydroj soxazol e- 5-yl,

5- 0x0- 1, 5- di rﬁ?‘&F‘B’res“oR%qul- (2B pnisnasiphgRg. 578 “BF'HS}GF' Righsmyl and |
Ami no aci d r ehgL@EnboiIFRGNYY; oesralabaésr bt @ind aekyl])amngshhmtonﬂ tdret he

am de nit rogej e&dﬁg{“h"e“f"o?% at tﬁ?edmgb rgqt hereof include for

exanpl e radi cal’s err] wherein Rerr] is.
hydr ogen, eqqh]rkhdcylhf}aﬂ@['leas\rlpabMMy¢xam€{-@r (2 aﬁlkyﬂ}qamﬂl%hwre acesirdery Cl err |
al kyl, 5- or £ %Eﬁﬁoﬁ?t xamples OF fémﬁe 6- a’iﬁ@%&@‘*o methyl and

het eroaryl d err]al kyl ‘and erﬁ h drogeh %y [J%J'f wher ei n
al kyl, al ke P"'“‘Yd'leﬁﬂ’/ﬂyl exﬁ?ﬁéﬁ?l“ HS&tine 1yba are optional Iy

WO 96/ 03380 hydroxy:.m:.nomethyl and 2- (hydroxyimino) ethyl; and examplesP§XT/ GB95/ 01728

& substi i o, RuapLeS 9l URSL L AlRk Tl AELUE, t&mﬁm&n&ﬂ agove

for ring A Irlpar m°h-363
_ 2- (methoxyzm:.no)ethyl

Suitable ring systems of the formula (IIA), (IIB) or (IIC)
include 5-oxo-4,5-dihydro-1,2,4-oxadiazole-3-yl, 3-oxo0-2,3-
dihydro-1,2,4- oxadiazole-5-yl, 3-thioxo-2,3-dihydro-1,2,4-oxadiazole-
5-yl, 5-oxo-4,5-dihydro-1,3,4-oxadiazole-2-yl,
5-oxo-4,5-dihydro-1,2,4-triazole-3-yl, 3-oxo-2,3—dihydroisoxazole-
S-yl, S5-oxo-1,5-dihydroisoxazole-3-yl and 5-oxo-2, 3-dihydropyrazol -
3-yl.

Amino acid residues formed from R- and r2! together with the
amide nitrogen to which they are attached and esters thereof include
for example radicals of the formula -NH-CH(RC)-COORd wherein R® is

hydrogen, Cl_ 6al-kyl, C 6alke:‘:.yl, Cz_ 6alkynyl, phenyl,

2-
phenylc1_3a1kyl, 5- or 6-membered heterocaryl or 5- or &-membered
heteroarylcl_3alkyl and Rd is hydrogen or Cl- 6alkyl. wherein élkyl,

alkenyl, alkynyl, phenyl and heteroaryl groups are optionally _



When an al kenyl or alkynyl group is directly linked to the nitrogen of a
primary or secondary amine it will be appreciated that the double or
triple BMEH/AIMY not be in the 1-position. Sinmlarly al BAT/GBISOPRSWhi ch are
substituted by hal o, hydroxy or an am ne may not be substituted by these
substituents in the 1-position when the alkyl group is directly linked to
the nitrogen of a primary or ‘secondary am ne. Preferably Ais-
an optionally substituted: phenyl, ngphthyl, pyridyl, pyrazinyl,
- pyridazinyl, pyrimdyl, thienyl, thiazolyl, oxazolyl or thiadiazolyl

havi ng at Ieast two adj acent ring  carbon atons; More preferably
A is opt |%W§F’r3}‘t§ﬁbstgi‘hﬂléﬂ of BTy FUensa piRchyde tf‘?ﬁeaE}F%FZ‘BFSH abe¥e enyl ,
pyri dyl oforpyirignadylin particular hydivbsg. pref erabl y Ais optionally
substituted: phe y tionally
substituted pheny ‘Imgn o ﬂgérﬁ)i b al?”ryab?mug [ sdgg étl?cﬁullll%[‘eéb\tﬁs?h ut ed:
pyridyl, S EPEAN, °f i BEIaFY ont Reeanfiary pwrredamwu bg Hpmcaz@dythat
i i dazol Whe @3UbALIdEY bxridd¥! bdhatydy thE b@xﬁz(lhwl osition. Sxmmii-?ﬁr preferably B
is optionally substi ut ed: RYLi d qvghen i azolyl, thien

pyri dazi iHYDITERRE, YPyfR are substithted pyih Pef‘E’Fﬁ‘b’fYy°B s apige Wal ly

subst it utred: be pybstdyhtedhehlese tshbstithenydy ih dmai nwosm;ohhwr&aotw

In parti P S rig-2. 5-diyl
pyri dazi %H%?% ggdfi i #r%?i}l 4 Iy H & %‘gﬁr %’ p;’:.ngﬁl or -Preferably

Dis opt ﬁ?ﬁﬁ‘l‘q“fi’s%%t tuted: pyri dyI th| enyI ' th| azolyl, furyl or phenyl.

More preferably Ilﬂeseﬁwlyomakléh%y@f&nhiw adbsdibieal . furyl or phenyl .

Most pr ef any D.is optionally substltuted he | . Preferred {
opti onal ® g‘ﬁ P‘fPJ’f‘l"{?‘% L BYr’quh RAPHON L oty . PEFIPiARt o thifml o,

trifluor mamlyl Grand,yl aod mh;.adiﬁeasry]lahdmny aucaéizanwd adgia[eat rdiagkyl ,

C[err]cyctjgngz },_ C[err]cycloal kyl C[ err]al kyl,. . o
derr] cycfa err] al kenyl, Cferr]cycloal kenyl , _ V\D 96/ 03380
PCT/ GB95/ 0 1728 More preferably A is optionally substituted: -9O- Cerr]

cycl oal kenyhydl, eﬁiﬂhtﬁiriﬁ,y hmﬁ;em]ﬁycdheaa,kle ny}:@hﬁi rdeapfe@R¥dy1. Clerr]

al kyl car banoyl , 3{% E car bano C%; al kanoyl amno, @ S(Oferr]
Cerr] alkyl, dé&FFf pefleﬁ é %ﬁﬁn%ﬁﬁ"ﬂ%auﬁ Ft¥fPPhonani do, Cerr] |
al kanoyl ,ph@belr Pt tihempdyi m noC  al kyl and hydroxyi m noC ' aI kyl . '
Vost preferred onii pialkcstiiohi f80LSalely LhbEMAMLP™ TN A are

chloro, bronmo and nethanesul phony n pafti cuI ar Ais
substituted on a BERRFaPRY BoAS ARSAPIAILY swbehiFuted:

pyridyl, phenyl, thiazolyl, -thienyl, pyridazinyl, thiadiazolyl,
imidazolyl, pyrazinyl, pyrimidyl, or oxazolyl.
More preferably B is optionally substituted:
pyridyl, phenyl, thiatoiyl. tﬁienyl. pyridazinyl or oxazolyl.
Most preferably B is optionally substituted:
pyridyl, phenyl, thienyl, pyridazinyl or chiazolyl.-:
. in particular B is optionally substituted:
pyrid-2,5-diyl, pyridazin-3,6-diyl, phen-1,4- d;yl or thzen-z 5-diyl.
Preferably D is’ opt1onally substztuted 'pyridyl, thienyl,
-thlazolyl furyl or phenyl.
More preferably D is optionally‘suhstituted: thienyl, furyl
or phenyl. '
Most preferably D is optionally substituted phenyl.
Preferred optional-substitpents for ring carbon étoms'in-A,

. are halo, nitro, trifluoromethyl, cyano, amino, C. _alkoxy, carbamoyl,

1l-6

cl_salkyl, C3_7cyc1oalkyl, C3_7cyc;oalkylc1_3alkyl,

c cycloalkylc2_3alkeny1; c

3-7 cycloalkenyl,

5-7



Preferably,” when Ais a 6-nmenbered ring, A is unsubstituted or -

substituted in the 4-position relative to the -O CH(Rlerr])- LI nki ng
group. W096/03380 Preferred optional substituents for rin§CUSPBUN'SR ons
of B are halo, amno, di C[err] al kyl ami no, C[err]alkyl ani no,
trifluoronethyl, nitro, hydroxy, nmethyl, C alkyl, C alkoxy and cyano.
. 1-4 1-4 "More preferred optional substituents for ring
. carbon at ons of B are fluoro,: chloro, broro, trifluoronethyl, hydroxy,
- met hyl, met hoxy and cyano Preferably Dis optionally
substituted b 1.9 .2 stl nt trifluoromethyl,
. nitro, hydrox%ls 7 y°1°alkeny {Laﬁ ?53 S,ﬁ&%LgéL(,g Fﬂ%%yf') am no, cyano, C
- al koxy, - S( Qekhychh@mP?l aﬂkSﬂl (ﬁkh'é)@rbimcml 231,_4qkéﬁ?3]13aﬂéanoyl derr]

al kyl, — (ergy cacl QﬁUiW CLﬁzaaLs&maL&ahhal GLﬂéeranﬁaﬁuﬁamdo,

C[err]cycloal ky%{ Jerr]cycl oal

d err]cycl oal%e keP%er] S]L k""”‘@{"é’r‘:&}‘a ¥t ﬁ?@ﬁé?’@["é‘?ﬁcal-kwﬂ‘ wher ei n
Clerr]cycloal kyl, em:rs]:cyﬁelfaai-éefayd;onal Gupstilcabdnsl fanctitd eareml kydmaxy are
optionally subs |tut tr|fI roxy, halo, nitro, cyano or
am no. Ph s dls pre E?raé ErgonallL J&%Stl tuents for D include

hal o, nitro, hydroxys peymw;lalCPeH ]sabmtut%ﬁmn@ rEng CATRENKBSAR BY

carbamyl.  prome. Most preferably D is unsubstituted.
Preferably Als unsubstituted or substituted b supsti t‘fLJlE
Preferably B is unsubBfaferardy. o‘Fhegu’t)ﬁlTlft'@ﬁ"bﬁ\ée%ﬁéng' Subb £t i tuced

Preferably R d:Ssaddiexsed fardhandpbsitiehrmiative os o 1oher (R*) orlimking

CC]\IR[err]R[erroli or -CONHSO err]Rerr] . _ - Preferably, Rerr]
i s hydrogen, Hydfoxy or optionally WO 96/ 03380 -
PCT/ GB95/ 01728 Preferred optional substituents for ring carbonjgtaoms of B

substituted: Llegd ]] Al kvilno q&rr]aqwfdmho %erarl]@u{nmyl trifie¥sdneRhpy! C err]
al kyl, cyclobutyl G err] al 'kyl”, 2e¥cl opent 1

cycl ohexyl [ erFas F“"éfyr'l‘?ﬁ‘bfb[ Ear g2y 1pﬁltmyf*§:{°gm al kyl
pyrazinyl ( err]al kyl , mérer yi—ﬁeﬂ'éd abtivhal Eybstianens E*é:emiz]lglchylbqn atoms

t et lyl C Kk I | I kyl
| i dazol | uncy?h PI2on PR PR PRl SrietieroBRORD bRk Phliy O

al kyl , pyr| dymethey anﬂdylam-pyr azi nyl, pyridazinyl, N- et hyl pyri m di ni um
N-net hyl i i dazol yl , pil{éfQHBl% ﬁys¢abﬂanwmbstltdtear@zelaﬂ 2 phenyl

cycl opropyl, cl obut , cycl openty cycl ohexyl cyc;l opegyg%

cycl ohexenyl s“g’ﬁE’r%ﬁé'p’E éﬁ}?"teEy%ﬂ"B RALEFRATPPeY Y PitE

cycl ohexenyl Gmihasé] af k%/ilk?latﬁ)ﬁl afiept %ayk}ii[)midoal égaho, ¢ _ alkoxy, More
preferably as_%qg f)Jyl & Hydy oge’h 21 ecrlr_laal'k@(éyl, c, _calkyl,

-C3_ cycloalkyl c cycloalkylcl_salkyl,-c

3-7 3_7cycloa1kylcz_3alkenyl,

c cycloalkenyl, C cycloalkenylcl_saikyl,

5-7 5-7
Cs_vcycloalkenylcz_3alkeny1, wherein C3_7cycloalkyl, Cs_7cycloalkenyl,
'Cl 6alkyl and Cl_salkyloxy are optionally substituted by

trifluoromethyl, hydroxy, halo, nitro, cyano or amino.
Most preferred optional substituents for D include halo,

nitro, hydroxy, cyano, C. -alkyl, amino, C, _alkoxy or carbamoyl.

1-6 1-6
Most preferably D is unsubstituted.

Preferably A is unsubstituted or substituted by one

substituent.
Preferably B is unsubstituted or substituted by one

substztuen:

Preferably R is cérboxy, carbamoyl, tetrazolyl or of the

b
formula -CONRSR®' or -CONHSO,R

Preferably, Ral is hydrogen, hydroxy or optionally



(optionally substituted by halo, hydroxy, nitro, cyano, am' no, car boxy,
Cerr] sal koxycarbonyl), pyridyl(err]alkyl, pyrimdylCerr]alk
pyr azi nvpéf@:f:ﬁ\ﬁfal kyl, furylerr]al kyl, pyridazinyl Cer 3'1 $/0 728
tetrazolyl (err]al kyI or (Jerr]al kenyl . Most preferably R
is C alkyl (optlonal 'y substituted by
1-4 one or two substituents selected from hydroxy car boxy and
C err] al koxycar bonyl ), pyridyl (err}{alokyl and furylC al kyl.
Preferably -Clerr]al kyl CONRl err]Rerr] is -CHerr]CONRerr]Rerr]
Prefer ablsiGherdd: ol KubGANMET stidfh et ] disyaf] o7 1] CONHSLerr] Rier r].
Pr eferabls C%err &\I e¥19] NR[neBEr] RF&rr ﬁ_'
-CH err] é%f\ﬁp PRYY IR{EIJ'F]’}?{[ éV?]]°b“tY1c 431kyl, PV@*@EBBYVIE{#V} is optionally
subst i tutmone{cﬂcr ﬂkyi py€idne cymkﬂal Eydimi &R, rlayge;'i oal kyl ([ err] al kyl,
Cerr]cy e r] oal enyT
Cerr] cyg* Ilﬁ%n)ll-ﬁlk& kﬁe“ﬁ%qf 1-4 ké’rlir] 8’¥é bécflykﬁ[ké(}r] al kenyl, 5- or
6- nenberé%itmepbﬂ@grﬁl@bx Pyardyfinyl8; @ﬂ-kﬁr,nmeﬂxﬂai raakyid or partially

sat ur at egdn; ebLRMeY Clayk{d ehlidthiyi n¥hdl eLfidgl kyl, “phenyl, 5--or
6- menber ed. heteroh‘r“yl }gr 5- or56-mrlrgpn%gred st u]erg fed or partlally sat ur at ed

het er ocyBYjdiniumc, _ alkyl, pyEidylp RyFdpidyly meresinyli Pyeidasipvhl kyl
(opt i onakmetwiw&mmadmhynhgﬁih@mdﬁouw po¥ iR u MpPLimiGh@ul]) al Kyl ami no,

k | k
q G ert] ol Fr ke e ke oy erer S BaNEG PP K VEL Sty |
I -Cler rTmll?aWch:r lsantp}!lexeMI. ocyc@:ohepabmyyympewnymlal ddky3ubstituted

phenyl C[@,;crﬂméléayic pmﬁyl,p[&eﬂréb&qylcph%w ». thienyl " thiadi azolyl,
oxazol yl, isoxazol razol al 6/ 03380 N
PCT/ GB95 / 01728 More pre erably aspectz R is hydrogen, alkyl 11 -

1, 1- di oxi@tetieddiahysimet hiveey vy halo, hydroxy, nbbsd, Bi:ﬁ:ﬁ:erﬁb.hb’ Rlerr] is

d | kyl |k | k h I
(ngilrlmaﬁ bs%llr‘tr i %‘ra;%a i BYETE,. e OX%‘CF‘G%;‘L‘;&‘ P
Cerr] amgnaem;swlkm f@{’lelrc 1@ﬁllkylcavb‘eﬁmy¢ylctjygﬁrlé;xy amno, Cerr]

al kanoy| gdir@go1yile C @ikl ggrtoylalm-e £rr]al kyl am no, (err]al kyl am no or
di- (derr]al kyl &’a‘rﬁ no), benZy§; (optionally substituted by halo, cyano,

nitro, carbanoyl %y BF ﬁeﬁF‘RJ;)’I ar BEntylyatkylgiortianakly) W’Eh‘?‘ﬁ&w hydr oxy,
am no, Gmer of a:IWBaﬂmﬁl:ﬂ!fﬂeﬁﬂs seldéteketion m}dfaﬁpylcai?bo%eﬁd] al kyl am no, C

zglykyl am (po QIkoxchboﬁﬁ) ) )wild}féﬁ noikylt hldag gl yI Lo]pt | onal |y subst Ituted

Preferably -C, alkylcomzanal is -cr-xzcomzaaal .
Preferably C alkleONHsosz is CHZCONHsoznb
a_c.d . a_.c d

Preferably -C alkleONR NR'R is -CHZCONR NR R

" Preferably R is optionally substituted: Cl_salkyl,

C3_7cycloalkyl, C3_7

C5_7cycloalkenyl, cs;7¢ycloa1kenylci_3alkyl,

cs_7cycloa1kenylc2_3alkenyl, 5- or 6-membered heteroarylC

cycloalkylcl_3alkyl, c3_7cyc;oalkylcz_3a1keny1,

1_3alky1,
5- or 6-membered saturated or partially saturated ' :
heterocyclylcl_3alkyll phenylcl_3a1ky1, phenyl, 5--0? 6 -membered
hetercaryl or 5- or 6-membered saturated or partially saturated
heterocyclyl. _ B |
More preferably Rb is Ci_4a1kyl (optionally substituted by
hydroxy, nitro, cyano, amino,-cl_4a1kylamino, di-c1_4alkylamino,
: C1_4a1kanoylamino, C1_4alkyl-N-Cl_4alkanoy1amino,lcarbamoylh _
Cl_4alkylcarbamoyl, di-c1_4a1kanoylcarbamoyl. halo, C1_4alkoxy) or
optionally substituted phenylcl_3alkyl. pyridylcl_Balkyl, phenyl,

thienyl, thiadiazolyl, oxazolyl, isoxazolyl, pyrazolyl or .



( err]al kanoyl am no, amino, C(ferr]alkylamno or di-Clerr]al kyI am no) ,
thienyl (optionally substitued by halo or pyridyl), isoxazo

(optional WOB833% t uted by Gerr]alkyl or hal o), pyrazol yIP Q’éﬂ%@%@m y
substituted by (Jerr] alkyl or halo) or 1,1-di oxi dot et r ahydr o- 2-t hi enyl .
Preferably Rlerr] is hydrogen and Rlerr] is 5- or 6-nenbered het eroaryl
or Rlerr] and Rlerr] , together with the nitrogen atomto which they are
attached, forma 5- or 6-nenbered saturatied or partially saturated

~ heterocyclic ring. C d

C rr] is hydrogen and R is pyridyl or R
and R[err]1 L %\{%ég%%ergiﬁyg X‘ﬁ&ﬁtrogen atomto which they are attached,
form m)rphol i no. Most preferably F} nigy gatkeét Hepeewf, | @lkgkboxy, car bam)yl

or tetrazol y CHlkBIcﬁf r Lalkyl' Srehyll NepdiQhaitlya sadhRl@ar dyRheid,] cydir,ei n
Rlerr] is hydfogen |onaIIy

err al ky
substi t ut ed “b§r‘hy8?"fﬁ?§7‘?§:l[ ]f]lﬁ%lféﬁ’fﬁmyl flnﬁr-pﬁyfy%ﬁ iL'ﬁ{YJp, Bﬁéﬁ' nyl ,
1- pyrrol i di myhigo,pyr i dykﬁ[ceu.a@mbkw cor, aRlicauoy]l N-C.i saldylsdimof or mul a
- CONHS( er r ] R r e n
anot herq as peét-‘lahﬁ%’er Slo? ga éxy l%le)taralélz%l' PEMSJB g%ltﬁman}' o'e'r“?'ﬂe'ﬁ”’mteci
- CONR] er r ] RP¥rkglo, wierei mirfer FfrhWWdFkamrﬁwi] is C[err]alkyl
(optionall yd&U@st hiwhedrdamofiy,d h?az\b)cypram@uél @;S/I nBkiydyiaminoR i s of the

fornul a - CONHSH err] wh .err]al kyl or phenyl. .
Mbst prefergbfy-4ﬁl4’? % %‘Yiamﬂ Iny Frerably Rlerr] is

hydr ogen, rml‘u'.hyctllk elﬂwbam;nonymhmpyimtmdmnﬂlwsmomduya by
2,2-difluorqeth I hy or
5. pr opynyl Q: a)i anoylgm&i Qn(n.lnfo l{%!Lﬁng ?‘][]g?géze ﬁ%lﬁyaL\Jm?qo) Cor
2- propynyl . thlenyl (OPtJ-OnalIlM WFF#@G#&HY Reka oF mygidyiy| 15°xaz°1Y1 VO 96/ 03380
PCT/ GB95/ 017 nall sub t tuted by €. ,alkyl or halo), a onlleopt nally

I n one aspecg&%?r Y s y ?P@‘S’ﬁ ég‘érrial k)r/L oogfyr a I satt))satltut ed by
hydroxy, cy&HB® FYLFhr- vt BaH)ePF 1% RERpF Cocet IE‘%SFT

phenyl J err]al kyl orerpyedatyy @ ets [habikagden and R™ is 5- orF’G-&feﬁBabBy Ris °

hydr ogen, %p%doagyl %Lh&d and Rf\/b !;t.oget r E{%{ %ﬁ%?l1¥r$e§r£ oml éo '%Xgé ﬁérkst h |

met hyl or era err ydrogen or
are attached, form a 5- or 6 membered saturated or partially saturated

. heterocyclic ring.
More preferably r® is hydrogen and Rd is pyridyl or R and
Rd, together with the nitrogen atom to which they are attached, form
morpholino.
In one aspect Rl is carboxy, carbamoyl or tetrazolyl or Rl

is of the formula -conr? Ral wherein R is hydrogen or cl_salkyl and

al

R is cl_salkyl (optionally substituted by hydroxy), C_, _alkenyl,

l-morpholinyl, 1-piperidinyl, 1l-pyrrolidinyl, pyridylc ¢ zlkyl or R
is of the formula -CONHSQZRb wherein Rb is Cl_saikyl or phenyl

In another aspect, Rl is carboxy, tetrazolyl or of the
formula -CONR™ 8! wherein rR® is hydrogen and R is Cl_salkyl
{optionally substituted by hydroxy) or pyridylmethyl, or R1 is of the
formula“-CONﬂsosz wherein Rb is Cl_salkyl or phenyl.

Most preferably r! is carboxy. '

More prgferably R2 is hydrogen, methyl, ethyl,
cyclopropylmethyl, 2-fluorcethyl, 2,2-difluoroethyl,
2,2,2-trifluorcethyl, cyanomethyl, allyl or 2-propynyl.

Most preferably R2 is ethyl, allyl or 2-propynyl.

In particular R® is ethyl.



Most preferably Rlerr] is hydrogen. In one aspect Ais
optionally substituted: naphthyl, pyridyl, pyrazinyl, pyrlda2|nyl

pyri m dy™O 963380yt hi azolyl, oxazolyl, thiadiazol yI d(ﬁTlfﬁf’é{“ﬂzﬁast t wWo
adj acent ring carbon atonms or a bicyclic.ring systemof the formul a:
wherein Eis nitrogen or CH, F is nitrogen or CH G is sul phur or - oxygen

and His nitrogen or CH _ In anot her aspect A is optionally
substituted phenyl. In oneiaspect B is optionally substituted
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl, thiadiazolyl, furyl,
pyrrolyl, imdazo p I I n anot her
aspect Bis opti'-onz&i%lldyes% setap%fe %Q d-;em dé/y-l Galkyl (optmnang preferred

.cl ass of cweymsd.@ biadtoxyf %@Mrmféuommethﬁl. C,_galkenyl, [err]
wher ei n: alkynyl, pﬁemcan mgrchlaHerﬂl@Stbil@tl?d phenyl, . naphthyl,

i dyl Vi & iyl h | th lyl, |yl
g%/r![ th('idI gzol 5/: 4 Er%ra?%ﬂ I§as’15 ?’G%r"lﬁ‘?r?]‘ ai‘%‘?ﬁy r‘!frﬁgz War bolnag'?o?/rs; O)p;?g\c/)i éed
that the -CH(R er I pyédekhisiy ]z? BsRhwirogerandechpCHReehyl.) Ph- (Rl err] ) [err]
| i nki ng groups B | to one another on ring

A BB RELAREH, h A hydrob ! ARRDLP

car bon _
PCT/ GB95/ 01728 Most preferably R is hydrogen. . - 13 - _atons

and the ring atom @9%@%@&%9%%@&@ RERaced: nabiiching oroup (and
thereforelnthe3$03|t|on relative to.t - R%ﬁ}(]l\%err% l'i nki ng
group) is BGEsubEYTRAIPEY, PYTidazinyl, pynB"‘?"% aTPiEPYY 0 AATRAG Ybst i tut ed:
phenyl , pysdadylyl,t bhimdohzdiyl hax10d ke, 1dalst erwpl ;diahexadlrazg)lc;kbon atoms

or a blcycllc ring system of the formula:

wherein E is nitrogen or CH, F is nitrogen or CH, G is sulphur or
oxygen and H is nitrogen or CH.

In another aspect A is optionally suhst1tuted phenyl.

In one aspect B is optionally substituted phenyl, pyridyl,
thiazolyl, oxazolyl, thiényl, thiadiazolyl,  furyl, pyrrolyl,
imidazolyl, pyrazinyl or pyrimidyl.

In another aspect B is optionally substitued pyridazinyl.

A preferred class of compounds is that of the formula:

'Ap 2
cmf-c-k’

\ocﬂ .@’(L‘)

A is an optionally substituted:

wherein:

phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl or thiadiazolyl having at least two adjacent ring
~ carbon atoms; .
‘provided that the -CH(R’)N(R?)B-R® and -ocH(R*)Ph-(R®)  linking groups

are positioned in a 1,2 relationship to one another on ring carbon



I m dazol yl ,* pyrazinyl, pyridazinyl or pyrimdyl. ‘R is
p05|t|onedonr|n Blna13or14re|at|onsh|pvmth th

. -CH(Rerr]) N(‘P%fqé‘?:’gﬁ linking group and is carboxy, car boxycﬂg/‘?lf%fokyﬁ
;tetrazolyl, tetrazolyl C[err]alkyl, tetronic acid, hydroxam c acid,

“sul phoni c aci d, orr-R is of the forrrul a -CO\IR[err] Rl err] wherein R[er-r] S
hydrogen or CJerr]alkyl and Rl err] is hydrogen, Cerr]alkyl (optionally
substituted by hal o, hydroxy, nitro, cyanci3 trifluoronethyl, C[ err] al koxy
or (ferr]al koxycarbonyl), Cerr]al kenyl (provided the double bond in not .
in the 1-posi tateﬂ; anfl el FAIKYONH pbLitQULLdridie s rink! SRRN 1inliSigNRloub N the

1-position), 5- 6- menbered saturated or _partiall r\; saj upat ed
het er ocycl yl C[‘éP?]"'é‘FRﬁ“eSm 5Re 6-Resirére dehetidrotf Fhe -CEBR NRyr|djpking - of

6- menber ed satgd-ba;t)edsa{otpamsltaidcydsatur ated 1-3  heterocyclyl, or 5- or
6- menber ed het eroaryl sq of tt;;e forml a b b

-CONHSO err] R err] wher &i ﬁf’lmnffl ary edl kyl (opti onal | y substituted
by hal o, hy dbhexyd,, pytidpl. Cpaarelyls |°F=hmiryén@thhyﬂwl Cehiadiaaetyl.or
1-4 derr] alllﬁlgggzg%pqg ngmf;{ elbg,].ggagwl of 2&&93{&\ g t he doubl e bond is not

in the 1-position) err]al kynyl (provided'the ple bond is not in the
1-position), 5- or 6- r?enﬁ%rﬂé’dl"s"sz‘ﬁ?éineﬁ”@er’é’r £i B3 9: s’at‘u’?eéﬁé’cfns‘hlp with

het er ocycl yl qcaér]cmi(kiolntagr mimﬁngngﬂaeﬁ etahes eae&rxy—l Qa&bds;}yal Kydikyl,
phenyIC[err]aIk ed_.sa ura ed Qr rt| ted

het er ocycl yl , rdozfé%l m?ﬁ% ar’@ l%zet-er% ;yl 5FoHReH ks eral na°é§ .

het er ocycl yl @MIMcmyl ogr Bupsi of RperﬁO}‘muJ@ opQNRonlaéﬁ yheresmbtt |L$ ut ed by

hal o, hydroxy nyBiddeR: o ¥aNQ1id] iahk UFHOIR tlpdl . d erghghk SHa
Clerr]al koxyca?r boné;I andt eﬁ1lk|% henyl, het e?ocg/gglny 1of l@he%’?héam}ll group in_

Rlerr] is opt |SBH%1‘PF§»“%"’(JB§HH18I BT haltrro. EpP| (St OYROFPRASIY i t r o,

gdr oi<y|, kalm ne caa.&aflay o@[errbﬂkdﬁ?ﬁa@bonyﬁ( .Gk Cé[aeud(yal ketovi{ded - sné)dodbler I2)
err]a nmo &rr]a er.r

Clerr] al kgnyl er?/ e r%yn £]p°&" ?kozyealrkﬁmﬁi BETH Lé‘('fl§l¥ ﬁlﬁ noy %m no,
1-4 is not in the 1-1>°41ti09:[ ers-] o lcamembeged @Pmra}:adi loFl parviably ' '

([ err]al kanes lggamlawmemcy@m%en%iﬂgph%nam @ OmenBEL- P RLAHARAN!
d err]al kyl am nosul phonyl
PCT/ GB95/ 01728‘1 3a kyl, 5- or 6-membered saturated or partially saturigpd

di ( err] al ky npesgorgsiiiphanish, oﬁkaﬁénbeséd(aw&aaﬁﬂnyi— nlCE.erdf] ek aommaxy,

Cerr] al kanoy r I rr] wml.ky dro n.n Cf% k
Cerr]al koxyl eﬁ,] or J'Ei[{:a‘lr |6f I (Pe{"rl %afrio t&éed by halo,

Rlerr] is hy@v@g:sqy r@[tepr]carbktyl trxﬂd-vpmhhxyl.sg zik@@edrby - hydroxy,

cyano or trifluorgi EborQ[lEr rd_al ¥J§‘<'3¥{r1 AB{"QX‘"’ nk NEullP4oRa 1P shs not
in the 1- p05|tFUh) err (provi he triple
the pos;tlon 63 ynyl (provided the triple hond 1s not in the

l-position), 5- or 6-membered saturated or partially saturated
hetefocyclylc alkyl, 5- or 6-membered heteroarylcl_3alkyl
phenylc alkyl 5- or 6-membered saturated or partially saturated
heterocyclyl 5- or 6-membered heteroaryl or phenyl

wherein any heterocyclyl or hetercaryl group in R. is optionally
substituted by halo, hydroxy, nitro, cyano, trifiuoromethyl,'

1 4alkoxy or C 4alkoxycarbonyl and any phenyl, heterocyclyl or
hetercaryl group in R~ is optionally substituted by halo,_
trifluoromethyl, nitro, hydroxy, amino, cyano, Cl;salkoxy.
s(O)pC alkyl (p is 0, 1 or 2}, Cl_salkyl carbamoyl,

o] alkylcarbamoyl dz(C alkyl)carbamoyl, C_. _alkenyl, Cz_salkynyl,

o 1-4 2-6
C1_4alkoxycarbonylam1no, C1_4alkanoylamino,'
Cl_4alkanoyl(N-C1_4alkyl)amino. C1_4alkanesulphonamido,

benzenesulphonamido, aminosulphonyl, c1_4a1kylaminosulphonyl,



is not in the 1-position), phenyl Cferr]al kyl or pyridyIC[err] al kyl ;

R err] | gen, nethyl or ethyl; - R err] dr ogen,
met hyl ﬁog%ﬂéfﬁ- ' : Rlerr] is halo, trifl uord’r%rt’ 01738t r O,
hydr oxy, am no, Cerr]al kylam no, di(C[err]alkyl)am no, cyano, C alkoxy,

-S(O C al kyl (pis 0, 1 or 2), (Jerr] al kanoyl or Cerr]al kyl
optionally substituted by hydr oxy, halo, nitro, cyano or amno; and nis
0, 1 or 2 and N-oxides of -NR err} mhere chem cally possi bl e; and

S- oxi des of sul phur containing rings where chemically possible; and
phar rraceutihwl I yl;@qcy@,ﬁtnap,.lx hSat Sca”qm& X drol ysabl e esters and
am des th 1t %Lot h&rt pre eérlreapié'l agss % cd’rlf'B’é’Unds IS that

of the fo nld%%kanayﬁwoformylc alkyl hydroxylmlnoclLéﬁﬁkyl ' wherein R err]
and RlerrF, qlraeszhmm n e dele n%dkylla[a%g’nby]_&nlﬁg her ei nabove defl ned for

opti onal substltu at S h en or

her ei nabove defi ngd ?org[}dp S tuesﬁ y%)‘n °Pl§1 E:ia‘fﬁ %%BFFB"QP“ A, and B. is
phenyl , tRY&®¥Y, cy9pe @azt#gfﬂuowﬂmll €0 alldﬂlako(lpybv:.ded the double YEt anot her
pref er r edpélass :Q,fc £0TERO SsitiohNak Ofaﬂ&g. eIl (;ira]v)tr‘{‘g&g in Rerr] is

car boxy and RL % R% Rl err] are as erei ?féidefl ned.
Yet anot h&? 5Fe¥eFped- ?%is%%%f B’Eﬁﬁyéﬁmglm prayridyiChealkpkmul a (1V)
wherein Rlerr] ig etshyirdmgehREneny]l or Beryy;] , Rlerr] , n.and B are as

her ei nabove defi ned. anot her pr ef erred cl ass of conpounds is
that of the " VB sesagore: S LA
PCT/ GB95/ 01728 R® is ‘halo; trifluoromethyl, n:.t:ro, hydroxy, aminol5 - for mul a

(1Vv) Wher@| nalfk}}l%mﬂnﬁnﬁllﬂ eraf.'l]k l)ﬂﬁér]c oR[Errlalkd?&d e as 4]%, ei nabov
defi ned. Yet 1ah ot Ker pref e?arned ck-&ss of %(agmnds Elt hat of
t he . (p is 0, 1 or 2), C a agoyl or C alkyl optionally substz:uted by 2 6

fornul a_(Yydromhehsic R[t&l’ol’]cyah& &hh@:rrﬁ,, mdoms% ayapqand Rlerr] , Rerr]
, Rlerr] and''N-oxides of -NR where chemically possible;

and S-oxides of sulphur containing rings where chemically possible;

and pharmaceutically acceptable salts and in vive hydrolysable esters
and amides thereof. ' |

_ Another preferred class of compounds is that of the formula

(IV) : 2
o -ﬂ :
: \@o&bﬁl—-érl
: oCH A '
| ) ‘@4“ n
wherein :

1 2 :
R™ and R are as hereinabove defined, R5 is' as hereinabove defined for

optional substituents on D, n is 0 or 1, R® is hydrogen or as
hereinabove defined for substituents on ring carbon atoms in A, and.B
is phenyl, thienyl, pyridazinyl, pyridyl, or éhiazolyl.

Yet another preferred class of compounds is that of the
formula (IV) wherein:Rl is carboxy and Rz. Rs, Rs; n and B are as
hereinabove -iefined. _

" Yet another preferred class of compounds is that of the
formula (IV) wherein R2 is ethyl and Rl, RS, Rs, n.and B are as
hereinabove defined.

Yet another preferred class of compounds is that of the



and B are as herei nabove defi ned. Yet anot her preferred cl ass
of conpounds is that of the formula (1V) wherein Rerr] is _brom and
 Rlerr] , RWPH3BR err] , n and B are as  herei nabove def PHEGEIS01728

. Yet another preferred class of conpounds is that of the formula (1V)
| wherein B is phenyl, thienyl, pyridyl or pyridazinyl and Rlerr] , Rerr]
., Rlerr] , Rerr] and n are as herei nabove defined. Yet

anot her preferred class of compounds is-tigmt. of the formula (1V) wherein
Bis pyridazinyl and Rerr] , Rerr] , Rerr] , Rerr] and n are as

_hel‘ ei n.above df%fnimgl%d'(IV) wherein n is g)aéi;xtdl Igl'll QJ, (;ierg)n%ugdasreois thggeipn;. c:.»sv(:"ent
i nvention are: -
[ N-(2- benzyl ddefigedsr onobenzyl ) - N- net hyl am no] pyri di ne-5-car boxylic aci d;

2-[N-(2-benzyl oxy- 5- byanphaney! grebbfleRYd 28k NG Byddothde i2-GREROXYhiC
aci d; N-(3-pyridyl net hyl ) -2-[d\-(2-benzyl oxy- 5- brormbenzl%il ) -N-eghyl am no] -
pyri di ne-5-c¢ EB%(H@; wherein is chloro,” bromo or cyano and ., R, R, n

2- [ N ( 2- benz \dnaxy -srebi nabainaydve Begined- 2- yn- 1- yl ) ani no] pyri di ne- 5-

car boxylic acid; ; ' :
2-[ N- ( 2- benzyl oxy- 5- b‘feotnS’B"etr*\‘z‘*’fll%r-eRE’érlef’y‘fléﬁf ) BYCR e 8- CAF Tt ¢ aci d;
2- [ N- ( 2- benzocomylab TV oherranyk ) L1bl-kaohy |aadi ko] Pyr iRdi meadd Garboxygl i

aci d, 2- Nl{eéeig%gzylé&yﬁ;a-. met hyl t hi obenzyl ) - N- et hyl ami no] pyri di ne- 5-

car boxylic acid; . o :

2- [ N- (2- (4- et hy| phen¥atBRHERY RS eRTsAvTEAs \Af) SREROERSA Afii TSF pS& FBF ne-
5-carboxyl i c m&mdia (IV) wherein B is phenyl, thienyl, pyridyl or pyridazinyl and

2 [\ (2 (3- chjor gphgsy | oL py),5. P QiehaRew kebhahy! am nol pyri di ne-

2-[ N- (2- (4- chl or opher¥dtnetdtiiey )pr8idnnedotians yif) covpothdd ani HheF p3f ithe ne-

5'(:artN3Xy|! C RAchtha (IV) wherein B is pyridazinyl and gl, R2, R.,'S..R6 and n are-as
2-[ N- (2-t hi enyl net hoxy- 5- br onobenzyl ) - N- et hyl am no] pyr.i di ne- 5-
96/ 03380 hereinabove defined. PCT/ GB95/ 01728

- 16 - carboxyl i ¢ sritdéular compounds of the present invention are:

O [N ( 2 DenZy) 8%y 225 Rl QTBRR N dubecly 1Y 1T IR h a8 BRAURNL s ILdlioRya sc
car boxylic acid;
acid;

2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] pyridine-5-carboxylic
acid} |
u-(3-pyridylmethyl)-2-[E-(24benzyloxy-S—bromobenzyl)-ﬂ-ethylamino]-
pyridine-5-carboxamide; o ,

2- [N- (2-benzyloxy-5-bromobenzyl) -N-prop-2-yn-1-yl)amino]l pyridine-5-
carboxylic acid;

2- [N- {(2-benzyloxy-5-bromobenzyl) -N-allylamino] pyridine-5-carboxylic
acid; -

2- [(N- (2-benzyloxy-5-chlorobenyl) -N-ethylamino] pyridine-5-carboxylic
acid; . |

2- [N- (2-benzyloxy-5-methylthiobenzyl) -N-ethylamino] pyridine-5-
carboxylic acid; _ .
2-[§-(2e(4-m§thylphenylmethoxy)-5—brpmobenzyl)-ﬂ-ethylamino]pyridine-
s;carboxylic acid;
2-[g-(z-(3-chloropheny1methoxy)-5-bromobenzyl)-H¥ethylamino]pyridine-
S5-carboxylic acid; _ .
2-[§-(2-(4-chlorophenylméthoxy)-S;bromobenzyl)-H-ethylamino]éyridine-
S-carboxylic acid; .

2- [N~ (2-thienylmethoxy-S5-bromobenzyl) -N-ethylamino] pyridine-5-



2- [ N-(2- (4-bronpbenzyl oxy) - 5- br ormbenzyl ) - N-et hyl am no] pyri di ne- 5-
car boxylic acid; 6-[ N-

(2- benzWB?V‘”ﬁs‘bronobenzyl ) - N- et hyl ani no] pyr i dazi ne- 3- ca?%'ﬁ@?ﬁ/@ns aci d;
4-[ N- (2- benzyl oxy-5-ni trobenzyl ) - N et hyl am no] benzoi ¢ aci d;

N- benzenesul phonyl - 5-[ N- ( 2- benzyl oxy- 5- br onobenzyl ) - N- et hyI am noj -

t hi ophene- 2- car boxani de;

N- propyl - 2-[ N- ( 2- benzyl oxy- 5- br onbbenzyl ) - N- et hyl am no] t hi adi azol e-5- -
car boxami de; .

5-[4- (N—(2 %nz i 0X br onobenzyl ) - N- et hyl am no) phenyl Jtetrazol e;

" N-benzenestl f%nycl éa[r)l\l-(z benzyl oxy- 5- bronobenzyl ] - N- et hyl am no] -

t hi ad| azop e%iéahengmd@-bromobenzyl) -N-ethylamino] -2-ethoxypyridine-5-

N-(3- pyri- SygR{- ;u%- [ N— ( 2-benzyl oxy- 5- bromobenzyl | - N- et hyl am no] -
thladlazole 5- car boxa

N propy| - &= By %‘2‘%3??2’5?*’%13"36rén‘iﬁ?@ﬁ%ﬂz)’lk\t&aﬁwlamfwé?mdFMrne 3-
car boxam éexboxy¥i<| Abid2- benzyl oxy- 4- br onobenzyl ) - N- et hyl am no] benzoi ¢ aci d;

ﬁl—%&ﬁéegeg@l\%ﬁony%ﬂ%’?%g %8%’2'9\#’ gyé%yg ﬁ% eni%’ﬁcm%ic%gﬁ?%ﬁ}%]

pyri di ne-&igar boxam de;
N-(pr Opa“@SMLHL%QMLQlo%yId\LnQ&QQ@HM O Vet B3 p;nggpﬁgﬁ;giﬁ) ggqe;t hyl ami no] -

pyri di ne- 5- car boxam de; N (2- hydr oxy et hanesu N (2
“benzyl ox-PSRERRESEHRATEYY - - (2- E‘EWF%M ﬁolrﬁ?ywwnréla-eamewmlde
N- ( benzenﬂﬁbbpér@nyldarﬁoid}h(ia benzyl oxy- 5- br onobenzyl ) - N- et hyl am no] -

pyri dazi ne- 0 | sul ony
(2 benzy{-%)?y'-"%yal 9 ﬁ‘gg‘ésuﬁ HJOOI%C)}’ ggﬁgé K§ et?hylamx[no]th:.ad1azole 5-
et hyl am m’.ﬁ]rpyxanddﬁe 5- car boxam de; -

N- ('5- met hyJ . flp-q BWanfflécﬁs I}J}'oﬁt%deiéﬁ )e ﬁ?lgﬁ%égenali J!’tg:gzoqg nzyl oxy-

5- br onobenzyl )- N- et hyl am no] pyri di ne- 5- car

N (3, 5- di FPERsAT SR ekoRY 22 (K R PR3y 9v5 5 - kmmleezxzmé}rgyﬁwa@ml-
br onmobenzstipaNzet &yd-aaibeahpigei; dazi ne- 3- car boxani de;

G o5r DS 2tyBLB by tutendr-2  fu- PSRRY R -IBRARRERH - Rhombe“z
-17- tdvinglazai erd-berbosamider boxani de;

yGBQS/ 01728

N-(3- hyd t;:;.‘écﬂylc@f ﬁ@xymeaeyl%,aﬂs).m%o&&keﬁzyfaeﬁza'éhg}wmﬁopmqwﬁﬂéﬂ) N-
et hyl am no ri di_ne-5-carboxam de;
N-(1-car %&ﬁ% ®_y|)-2-[ N- (2- benzyl oxy- 5- br onobenzyl ) - N- et hyl ani no] -

pyri di ne-&-[§arbumayiraey-4- bromobenzyl) N-ethylam1no]benzoxc acid;
&ngigh deLl\'(_z(-éf%?gt’\rga% ﬂ?ﬁﬁ]’f@ﬁ%% %’rinfilng yr5I (tj)lr(r)]re}ngenzyl) N
_ N- (benzenesulphonyl) -2- [N-(2 -benzyloxy-5-bromobenzyl) -N-ethylamino] -
pyridine-S5~carboxamide; '_
H-(propanesulphonyl)-z-[H-(2¥ben2yloxy-S-bromobenzyl)-u-ethylamino]-
pyridine-s-cétboxamide;_ _
H-(2-hydrbxyethanesulphonyl)-2-[E-(2-beﬁzyloxy-5-bromobenzyl)-E-
ethylamino] pyridine-5-carboxamide;
' g—(benzenesulphonyl)-s-[E-(2-benzyloxy-s-bromobenzyl)-§¥ethylamino]-
pyridazine-3-carboxamide; _
N- (benzylsulphonyl) -2- [N- (2-benzyloxy-5-methanesulphonylbenzyl) -N-
éthylaﬁino]pyridine-s-carboxamide; _
N- (5-methylcarbamoyl-1,3,4-thiadiazole-~2-sulphonyl) -2~ [N- (2-benzyloxy-
5-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide; .
N-{(3,5-dimethylisoxazole-4-sulphonyl) -6- [N- (2-benzyloxy-5-
bromobenzyl) -N-ethylamino] pyridazine-3-carboxamide; .

N- (benzenesulphonyl) -4- [N- (2-benzyloxy-5- methanesulphdnylberizyi ) -N-.



et hyl am no} pyri di ne-5- car boxani de; 2- [N (2- benzyl oxy- 5-bronobenzyl)
N- et hyl am no] oxazol e-4-carboxylic aci d;

- [ N ( 2- ber¥9I96/93880- et hy| benzyl ) - N- et hyl ani no] benzdi ¢ aci dPCT’Gms'01728
(2- hydroxyet hyl ) - 2-[ N- (2- benzyl oxy- 5- br onbbenzyl ) - N- et hyl ami no] -
| azol e- 4- car boxam de; N-

z%

S) - hydr oxypr op- 1- yI) 2-[ N-(2-benzyl oxy- 5- brom)benzyl) - N
yl am no] t hi azol e- 5- car boxam de; - 17 -
2- hydr oxyet hyl ) - 2 [N—(2 benzyl oxy- 5- br onobenzyl ) - N- et hyl am no] -

azol e-5-¢ b a
3-(N-(2- bertl-'zyl oxyg]‘%eg?%nr% zénozx):;lﬁ eN- et hyl am no) phenyl Jtetrazol e;

N- ( 2- benz Y- 6X YY8HIXH -} - FerePIXRTSRT 21aT by iRy ‘r?ebglzé’é?’ﬁ’oiytl"i°8°%ﬁ?lzﬂl) -N-

benzenesule@hprml};oﬁy&hh{;é banzydenyaes- t hi enyl met hyl ) - N-
t hyl am no] ben%enecar boxam

be

3-

hi
2
t

('DAf—P

hi

nzyl oxy -t HRERYPREPHVA™ YIN-zel[qIMIza%“ﬁB}‘B‘g{ﬁ &gmobenzyl)-N- ethylamino] -

N- ( 2- benz gyokdine- Hrcarbivamiyd ;) - N- et hyl am no] - 3- et hoxybenzoi ¢ aci d;

N- (2-benzy] axy - h nyl R )

N (5 boned B4 T P A L B o
pyri dyl r?éFPSMa)ﬂldF [ N- (2- benzyl oxybenzyl ) - N- et hyl am no] benzene-

a goxam de; N- (tetrazol-5-ylmethyl) -2- {N- (2-benzyloxy-5-bromobenzyl) -N-

(N-(2- beertl_tz1 ]I_a(t)nixolpylgiglnxgbenz¥ngamlgt hyl am no) - 3- pyri dazi nej -

Z-b-h-b"‘fb ZNU'l'_'Z

(
h
(
I

- [
-
(
h
[
-
-
(
r
-
t

"’U'IO

etrazol e;
5- [ N- (2- benz yl-tny25banzy0theszytonobereyyh)y N st ppinodexarel &-4c gatioxylic

acid; or N (34 5- di net hyl i soxazol - 4-yl sul phonyl ) - 2-[ N- (2- benzyl oxy- 5-

br ormbenzyl ) -N-et hyl ami no] pyri di ne- 5- car boxam de; or pharnaceutically -
accept abl e sdi-fl- Groeneydpit shyeihzlyenspt e Noethylamigp] benzoic apfdios/ 03380

PCT/ GB95/ 01738 (2- hydroxyethyl) -2- [N- (2-benzyloxy-5-bromobenzyl) -N-etfytamino] - ani des
t'her eof . ‘be understood that, insofar as certain of

t he corrpo&ﬁ‘ﬂi%“d‘? ?'&aﬁ‘ﬁ?’ffm(‘% defined above may exist in optically active
or racenic f@-is(s)bhydtoxypreopet -lhe2-dNAR>baukyloky Shbrdrobendyd) {N-)

containing an, Wm&rehga rbg)rl:agggmu ﬂe invention includes inits

definition of active ingre any such optically active or racemc

f orm whi ch p@séé@é’éSmf}'&Fher)ePr bXn(h@eﬁﬁmtﬁ-ésmwléquﬁwaguw -

optically actehygdierikabBikadneasarri ed out by standard techni ques of
organi c chem.s

optical ly actr @%y‘gt\ﬁz%ﬁeﬁg%v?\%’ esP bté?%bg{‘;’ﬁyfﬁ;eé‘gﬁ%%%p n}?f%%%% o ro][n orm
Simlarly, paiMiNt@kbenayhgxybeoped) N eshplamibel pyvidinet eavsoxyyic eid;
N- (benzenesulphonyl) -4- [N- (3-benzyloxy-2-thienylmethyl) -N- '
ethylamino] benzenecarboxamide;
N-propyl-4- [N- (3-benzyloxy-2-thienylmethyl) -N-ethylamino) benzene-
carboxamide; |
4—[E-(2-benzyloxy-s-bromobenzyl)-H-ethylamiﬁo]-3-ethoxybenzoic acid;
4- [N- (2-benzyloxy-2-thienylmethyl) -N-ethylamino] benzoic acid;
4-[g-(2-benzyloxy-s-brdmobenzyl)-H-methylamino]benzoic acid;
N- (3-pyridylmethyl) -4- [N- (2-benzyloxybenzyl) -N-ethylamino] benzene- -
carboxamide;
5-[6-(Eflzpbenzyloxy-s-bromobenzyl)-H-ethylamino)-3-pyridazing]-
tetrazole; '
S~ [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino] pyrazine-2-carboxylic
acid; or
N-(3,5-dimethylisoxazol-4-ylsulphonyl) -2~ (N- (2-benzyloxy-5-
bromobenzyl)-g-ethylamino]pyridine-s-carboxamide:

or pharmaceutically acceptable salts or in vivo hydrolysable esters or



standard | aboratory techniques referred to hereinafter. _ - An in

vivo hydrol ysable ester of a conpound of the formula 1) contai ni ng

car boxyWgrw®p3®0s, for exanple, a pharmaceutically ac PEFCIMRITZ t or whi ch
is hydrolysed in the human or ani mal body to produce the parent acid,

for exanple, a pharnmaceutically acceptable ester formed with a ,
(1-6C) al cohol such as nethanol, ethanol, ethylene  glycol, propranol or
but anol, or with a phenol or benzyl alggobol such as phenol or benzyl

al cohol or a substituted phenol or benzyl al cohol wherein the

substi t uent for gxanple a halo (such as fluoro or . chloro),
(1-4Q al k?f"“%essuéﬂe?g met hyl) or (1-4C)al koxy (such as nmet hoxy) group.
A suitabl e val ue furisireoi be wndershyed chysabhsofarmi ake cefraan oftanpound of the

for mul ¥ | g%mﬁaawzgfgmﬁ@; DAY Vadt QU abﬁve] tn%e%ﬁm&pwéuy Q#&Q al kyl or.

N, N-di - am de suc

"N, N-di rret ﬁylracﬁﬁ‘t‘t QFmaN- Hiét"HyF“ebeN*ﬁ- E‘?“E’PH‘}‘?S aﬁn"d’é formula m A suitable
phar mCGUEbEﬂ;hYn@Gﬁ%ﬁyﬁh&ﬁﬁa&&bﬁ a%oﬁormewmeﬂémn idava&y mulas(l) is, for
exanpl e, ?n aci -adltton sat gcon%)g of. the fornmula (1) which is
suf fici enfPiBESPE 25135 "&afﬁﬁfee lﬁﬂ Y AFRFAET O3S Wi RSP nor gani ¢

or organi ¢oat !wuxstuphsmses lpadn ol i ering , priopertcles oniThe swtpdfu.tsl &t
trifluoroggeldatsy Gebiys £ s wiPe8! CadEld opPliy. [OInaRXS WL Gugdlde Of 2
o} ¥ s sur

conmpound or mu whi ¢ i ¢i entl y aci or exanple an
al kali or oawar-'uﬂ@mea#rt}'h Inkpyn theiréh 0% exampde Um Smhe#mnfmm

magnesi urrbgaiaaupracameaarmzwmansalaus &Y bR z&abiuaafoﬁ hofal Wicg@id C base such

glspg?;[ 3?/!,] LnrnpeSJ.mJ.la ;%gg]ggxeﬁu}xgr Iprznoat qxlz.easmmgs 'be ev. Q/l%ragé(&/%ts:m’gl %ﬂ ne. ._. ‘ |
PCHV(]BQS/@&&HH&rd laboratory techniques referred to hereinafter. 19 - ) nDrphcﬂi ne
or tris- (2-Nydr oxygt [y L) QiR Ay slbisN 8208 10ctloled UG MeslS corghif 1 NE OF

ar gi ni ne. urther aspect the Favent on provides a process

for . preps |°ﬁ§t4:‘(§‘ﬁ’p‘¥)tfﬁ6%°’€¥f ¥R For DT £*xpTHlegra PhayIAsewticret [ v accept abl e

- sal'ts or aecepltaméuéuﬂ vERdh €s aﬁuﬁﬁ&s&i :.QSEIH htmey 8pfanivdll &BaERBPIi Ses _
[err]

deprotect] ng a ound oauhhe f or mul %
wher ei n Rferr"f Rf ]: or brofec’faga Tf{[er }]amﬁeeuﬁ‘fang ﬁcg?ﬁbleor
. protect edefRfear fqmedndthR{ eilr§C) alppholr juch #¢ mBthaned . Bthamclasetiodensabove
_ defined, giwko@dNYpRPtdrdA3r butancl, or with a phenol or benzyl alcchol such

as phenol or benzyl alcohol or a suhstituﬁed phenol or benzyl alcohol
wherein the substituent is, for example, a halo (such as fluoro or -
chloro), (1-4C)alkyl (such as methyl) or (1-4C)alkoxy (such as
methoxy) group.

A suitable value for an in viveo hydrolysable amide of a
compound of the formula I containing a carboxy group is, for example,
a N-(1-6C)alkyl or N,N-di-(1-6C)alkyl amide such as N-methyl, N-ethyl,
N-propyl, N,N-dimethyl, N-ethyl-N-methyl or N,N-diethyl amide.’

A suitable pharmaceutically-accéptable salt of a compound of
the formula (I) is, for example, an acid-addition salt of a compound
of the formula (I) which is sufficiently basic, for example an
acid-addition 'salt with an inorganic 6r-organic acid'suéh as
hydrochloric, hydrobromic, sulphuric, trifluorcacetic, citric or -
maleic acid; or, for example a salt of a compound of the formula (I)
which is sufficiently acidic, for gxample an alkali or alkaline earth
ﬁetal salt such as a sodium, calcium or magnesium salt, or an ammonium
salﬁ, or a salt with ah-organic_base such-éS'methyLamine,--

dimethylamine,'trimethylém;ne, 2-hydroxyethylamine, piperidine, - -



substituents are optionally protected and at |east one protecting gr oup

IS present; and thereafter if necessary: i) form ng a

- phar naceut | %0 96/03389cept abl e sal t; ii) forming an in vivo RGBS e

~ester or amde; iii) converting one optional substituent into another
opti onal substi tuent. Protecting groups may in general be

chosen fromany of the groups described in the literature or known to the

skilled chem st as appropri-ate for the psetection of the group in

guestion, and nmay be |ntroduced by conventional nethods.
Protecting gr ou be rem i : D988 aci i_ped in
the literatur® %ﬁogﬁovﬁr tn %{Ty%aX%ﬁg%Yrg{ ogg‘ ltm;;ppr o:f)ri zaistueéj? E%I £ Ee

renoval of thJerSpmtoerc@xmglgsr oup |n guestion, such nmet hods bei ng chosen so

as to effect renpval  of t?@:d%pta%séémhgrﬁuemowgﬁavmem Hlgbodisd Webance of
groups el sewhere in the nol ecul otectin %r oup

for a hydr oxyPR§PBTARS SompPpRds °€>€‘§ﬁpf‘§'““%ﬁw & )ﬁrnﬁwcﬁ“}tdﬁ%ﬁ(yegﬁef:
benzyl), a 4diks (&r 4£J)ﬁkrkyﬂﬁlrJ:WsagId)uﬁ:.c(esspecﬂsaéi y:héreqietmbsldoyibrmes

tert-butyldi an ar Ik ilyl group (especially

di net hyl phen;‘??r y?c)':JL a“?p°l‘m 'C%E ST I%/(): §gr oup (especially
tert-butyl di phenyl silyl ) a (1 kyléf_oup (especially methyl), a
(2-4C) al kenyl group (especi al |<¥H 1Ly8Y, (1-4C) al koxynet hyl group

WD 96/ 03380 A7 PCT/ GB95/ 01728
- 20 - (especial ly methoxynethyl) or a tetrahydropyranyl group
(especially tetrahydroyran- ©.6# Y PThe deprotection conditiomenfor the
above protecting groups wl| cessarily vary with the choice of

protecting group. '.[hus for eXanpl e, jangaryl gethyl group such as a benzyl
group nay behereimwedis Rororenmlceed By Wdr-%g’en@t ipgptesEed Ra.cahdal §st such

as pal | adi ugh, OH HaLePB| are bl HeRdidaksly ddeideaal a4l §:'q} %btﬁnaﬁn
group such as a _tert-butyl di nethyl sil

aryl di al kyl si | yl
di net hyl phenyﬁf"éﬁF’gﬂueQF%d‘ﬁe rﬁ‘flﬁ‘@lﬂéméﬁc“f’o?“"eiéﬂﬁﬁt Rﬁ"é&?%ﬁt with
a suitable a@z@uﬁ@pﬁésehyﬂr ochloric, sul phuric, phosphorl c or )

trifluoroacetic gl(_‘:ld V\% th an al kali metal or ammoni um fl uori de such
re

as sodium f | /8 ee"'gzra‘fter enregﬁfsf,ryi et rabut yl anmoni um f | uori de.

Al ternati vel yilan édmlyhggrpwtbeﬂmtahlsr sabtanpl e, by treatnent

‘with an al kal ;)M fd AQ 2y whmyd&ﬁue&easoﬁgﬂamthl oet hoxi de  or,
for exanple, by treatment-wfh an al kali netal di ataﬁg 0S hi.de such as

i t hi um di phetii pFRIYBRTIRE ofe OPHHonak SUBFRAtUBRE APES TWPRHCR2  horon or
al um ni um t ri sidlst hueqitich as boron tribrom de. Alternatively a

o et o PR A OPME S0l B B A e ("
groups described in the literature or known to the skilled chemist as
appropriate for the protection of the group in question, and may be
introduced by conventional methods.

Protecting groups may be removed by any convenient method as
described in the literature or known to the skilled chemist as
appropriate for the removal of the protecting group in question, such
methods being chosen so as to effect removal of the protecting group
with minimum disturbance of groups elsewhere in the molecule.

" A suitable protecting group for a hydrqu group is, for
example, an arylmethyl gfoﬁp {especially benzyl), a
tri-(1-4C)alkylsilyl group (especially trimethylsilyl or
tert-butyldimethylsilyl), an aryldi-(1-4C)alkylsilyl group (especially
dimeﬁhylphenylsilyl), a diaryl-(1-4C)alkylsilyl group (especially
tert-butyldiphenylsilyl), a (1-4C)alkyl group (especially methyl), a
(2-4C)alkenyl group (especially allyl), a (1-4C) alkoxymethyl group




trifluoroacetic acid. Alternatively a suitable protecting group
for a hydroxy group is, for exanple, an acyl group, for exanple a

(2- 4C) aMx903B80 gr oup (espeC| ally acetyl) or an aroyl grRGIGRISOPEEI al |y
benzoyl ). The deprotection conditions for the above protecting groups wll
necessarily vary with the choice of protecting group. Thus, for exanple,
an acyl group such as an al kanoyl or an aroyl group may be renoved, for
exanpl e, by hydrolysis with a suitahl gghase such as an al kali netal _
hydr oxi de, for exanple lithiumor sodium hydr oxi de: A suitable
protectin r for an am I mno_or | am_no rou s, for exanple,.
an acyl ?%%5” o '3?5 tgﬂ)( Qréfcfﬁfﬁ?gﬁ&ﬂp};@?"’é'&pg? Pafid}llcetyl ), a
(1-4C) al kmaYM$ngﬁwp '(‘laspamoaéd:gionmdndxmas himythe abdnaxycar bonyl or
tert-but ogy&aabﬂ@yg}oupsmlararéazsgmwc‘%;gcmh i8S ;skéxlfﬁxmg

benzyl oxycar bonyl”) “or "an aroyl grou ecl a enzoy

depr ot ect FRPcoOTERE G193 ?’BF‘PJmean MY tBY tSEeen ﬁgcgﬁéuﬁéenéﬂessm ly vary

Wi th the fdiobeerdabvéd, 0ESE lekiifpled U Rydrbabitat b loveX ATRh€a1y80 el |aldr oup such
as an al kair}(%xl al kgx g%rlbonﬁltegatg‘rrecﬁl q:rrggf)kyr{glllyqeorr %goved for exanpl e,
PCT [/ GB95/ ﬂﬂylﬂ&lkyls:.lyl group such as a tert- butyld:.methyls:Llyl ozla - hydr ol ysi s

with a su I a arrpl e
i am op mASPRIRR T g85ud B f b dnellE) ok Kobfiler oy, tLasmefe 0]
t er t- but o¥dfEat tﬁﬁ‘ﬁi]‘?b]g?r aes! AaSh Be #Yéﬁ?ﬁ?%lnq"oF“@kaﬁﬁﬂ ePhQ??mntcr ent rrent wi th
a sH tabl&-;&Qh&oiusé(}ca&mdéﬂ@hhlﬁ)ralnC?llksml magai (broimonﬂth%@ﬁ&EhS acid or
tri uoroactlcal n aryl net car bo uch as a
benzy| oxyREPuth o ShrEF 58 RAREeRb LY Gecsbbmptmentily Bt SR enat i on
over a caklxkeysdtiselh aasamnlmuuméwnbe:hmmal .for example, by thestmdnzbl e
prot ect i r r X , fying '
group, f(r)"gr!L tgx%pn%ﬂiﬁi ?1%C?g%y?{%?!gﬁl iid; g{é":he(‘iﬂlga%{&m“ﬁ thﬁ &%L%ét hyl ) which
may be r ifovERE eKkaTPlex pcEeatpont withiag| él VieEL ahéwlt?aﬁméléase such as
?n al kal i suht #4 1hyW1?Xd£ﬂen§MOSptﬂ.&af’6}| efdx &ﬁwmprbyseﬁaaumdtyd{m Ihde bor

or exanple, a tert-but ¢ exanpl e, by
t r eat nerr]r![ab W h°raa£ T3 a't')'f/ tnh%égﬁ Sae hasag yd%j hﬁ'f"or | c uf’fﬂ?ﬁ?"(
phosphor i& (ac4@ adkoxymeeliyl| greaupaee tetrayixbpyranyl group mayl he arembyest, as pect
the conpopRdsxdib1t Nyl feXbhéhe( bicOh s(u\mble 224 Q&rpaerm%icmm @)

reduci ng a conpound of the fornmula (VI
trifluoroacetic acid

Alternatively a suitable protecting group for a hydroxy
group is, for example, an acyl group, for example a (2-4C)alkanoyl
group (especially aceﬁyl) or an aroyl group (especially benzoyl). The
deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or an aroyl group may be
removed, for example, by hydrolysis with a suitable base such as an.
alkali metal hydroxide, for example lithium or sodium hydroxide.

A suitable protecting group for an amino, imino or
alkylamino group is, for example, an acyl group, for example a
(2-4C)aikanqy1 group (especially acetyl),; a (1-4C)alkoxycarbonyl group
{(especially methoxycarbonyl, ethoxycarbonyl or ;g;g-butoxycarbonyl);
an arylmethoxycarbonyl group (especially benzyloxycarbonyl) or an
aroyl group (especially benzoyl). The deprotection conditions for the
above prdtecting groups necessarily vary with the choice of protecting
group. Thus, for example, an acyl group such és an alkanoyl,

alkokycarbonyl or aroyl group may be removed for-exaﬁple,-by



[RFrr]] d_R[ o -3 4 7 wherein A, B, D, Rerr], :
err] an err] are as herei nabove defi ned; b) when B !Pi:g% gvat ed
i

het er ocycl eWAR§/0B380j s hydrogen or Clerr]al kyl, reacting a %f the
formula (1 X) wth a conpound.of the fornula (X): ..+ :

[err] WD 96/ 03380 = ' o
PCT/ GB95/ 01728 - 22 - wherein A, B,
D, Rlerr], Rerr] and R are.as hereinabase-defined.and X is a |eaving
group; c) reacting a conpound of the formula (VIIl) with a conpound of

the fornul XKDiios o s . r ; ; 1)
1 wherein A:'% ,ro}daf%[welrt rrl]al 'Sghtcfbﬁf ebrars ?Jgﬁeggagnhaélrk é‘ilhé“ﬁé?/le hé"é?"i"ﬁ‘é%f Eg.ﬁ](?j( X
is a |eavi ngexgmpigplithdpm qromqdinm prgraxidenp HEETHCiVHY fOATHE FTOW 1Shsh

[err] as a tert-butoxycarbonyl group may be removed, for example, by

treatment with a suitable acid such as hydrochloric,_sulphuric or
phosphoric aéid or trifluorcacetic acid, and an aiylmethoxycarbonyl
group such as a benzyloxycarbonyl group may be removed, for example,
by hydrogenation over a catalyst such as palladium-on-charcoal.

"A suitable protecﬁing group for a carboxy group is, for
example, an esterifying group, for example a (1~4C)alkyl group
(especially methyl or ethyl) which may be removed, for example, by
hydrolysis with a suitable base such as an alkali metal hydroxide, for
example lithium or sodium hydroxide; or, for example, a tert-butyl
group which may be removed, for example, by treatment with a suitable
acid such as hydrochloric, sulphuric or phosphoric acid or
trifluorocacetic acid.

In another aspect the compounds of the formula (I) or (VI)
may be prepared by: '

a) reducing a compound of the formula (VII):
A
é:N’g" A?
. A‘,
\o?H—JD
R¥

(VII)

wherein A, B, D, R3, R4 and R7 are as hereinabove defined;

. . 8 .
b) when B is an activated heterocycle and R is hydrogen or Cl_salkyl,
reacting a compound of the formula (IX) with a compound of the formula

(X):

T LA
A’M | x-4- £*

N Oest D
!
AEV

(1K) ' (%)



wherein A, B, D, Rerr], Rerr] and Rerr] are as hereinabove defined and-

R is a precursor of Rerr], into a conpound of the fornula (I) or (VI);
e) wheWOR6/033800t her than hydrogen, reacting a conpoundPcii/GEesof7e8 nula R X
with a conpound of the fornmula (XIV): : wherein A, B, D, Rerr],

Rlerr] and Rlerr] are as hereinabove defined and X is a |eaving group;
f) reacting a conpound of the fornula .(XV) with a conpound of the fornula
(XV1): - 22(XV) V)
WD 96/ 03380 o PCT/ GB95/ 01728
-.23 - e 23 43 erein Rlerr], Rerr] %[/err A, B and D are
as herei naB89E arPnl %deR[a@Pr'} Age 48 he‘rréh’EﬂF&BFéieéé{’ aed dgigroup:  g)
reacti ng keagompaguedp:of the formula (XVI1) with a conmpound of the  fornmula

(XVIT1): c) reacting a ‘compound of éﬁgﬁglrmula (VIII) with a compound:%f éhe !

formula (XI):

. Ls’
L eHx!’
7 . d -
8 an -8 - A _
NH
& . . \_O?ﬂg.b
(vizr) - - : R (XI)
3 4 | | R | : . | | 1 | . '

wherein A, B,'D, R” and R are as hereinabove defined and X~ is a
leaving group; '
d) converting a compound of the formula (XIII):
? / 6 '£I°
a1
N
ocH -D
!
Y ' (XIII)
. 3 4 8 o ' 10

.wherein A, B, D, R, R and R are as hereinabove defined and R is a

7 . )
precursor of R, into a compound of the formula (I) or (VI);

8 . _
e) when R™ is other than hydrogen, reacting a compound of the formula
2 .
Rsx with a compound of the formula (XIV):
] L

o ] - (XIV)
whereih A, é,-D, R3, r? and R7 are as hereinabove defined and x2 is a
leaving group; | .
f) reacting a compound of the formula (XV) with a compound of the
formula (XVI): | |

‘&3
o cHoA 2" wh-8-£7
! (Xv) -0 XV

‘f'



wherein Rerr], Rerr], Rerr], A B, and D are as herei nabove defined and

Rerr] is a leaving group and Rlerr] is an activating grou

t her eaf t er wo 964/3380ssary: i) renovi ng any protecting gr L;%’écmsmﬂzy

form ng a pharmaceutically acceptable salt; iii) formng an in vivo

hydr ol ysabl e ester or am de; iv) converting an optional substituent into
anot her opti onal substi tuent. Particular values for |eaving
groups include hal ogen, for exanpl e, ehdaoro, brono and iodo, sul phonates,
for exanple tosyl ate, p- bronnbenzenesulphonate p- ni trobenzenesul phonat e,

th | phonat trj7fl at hor,]
G aryl phosphaPeEdter 4 & @ S BRALUE Wb BALES BREaTILE o

reduced usi ngeag'em:tls activaming sgroypdi um borohydr| de or sodium
cyanobor ohydrg,de eaIbffngCQ"P&l;sB% of Ofhel AGmhod Mbern (Wdn aNddmpbédobepaeed by

reacting a conpound t he formula (M11) with acorrpound of the fornul a
( XI X) formula UWIII) [err] WD 96/ 03380 .

PCT/ GB95/ 01728 . - 24 -

3 4 wherein A, D, R apd R are as herei nabove defi ned.

The reaction between conpoids of the fornmulae (M) and (XIX) may be
carried out under: standardl €O ations known in the art for the formation
of an imne (Schiffs bag ich can be reduced in S|tu For gxanpl e
imne formati on and redﬁg situ may be carri +ﬂa44|nert

sol vent such tol uene or te??g‘hy‘%r ofuran, in the presence of a reducing
agent such as sodi um cyanobn#ohydri de (NaCNBH[ err]) under acidic
conditions (Synthesis 135, 1975; Og. Prep. Proceed. Int. 11, 201, 1979).
Conpounds of the fornulae (1X) and (X) may be reacted t oget her under -
standard conditions for exanpl e, (XVEtlan aprotic sol vent SE¥HLHSs DVF in the
presence of a weak base, in a tenperature range of anbient to 180[err]C.
Sui t abl e bases incl uge godi-um hydrogencarbonate and anide baseslzsuch as

Huni g' s base WPRF&¥HF] - | N-Ri- |§0 oA BrA%seas hergindBeya 4AtiTed P
1, 8- di azabi C)échaixﬁné ﬂouﬁdeeﬁ #rene 4nDBtYivabitid gdww; val ues for X incl ude,

halo tosyl ate d triflate. In  particular X is chloro or
brono. Pr ef er’2B1 '5%!%% |sn5?1 M e or acid. The conpounds of

t he fornmnul ae i} VI Ite)noum ¢t protacthes grevmstied t oget her under in an aprotic

solvent such .35 Qhfmiid al HErmRéRe0HSyOfccRphidie siieh as potassium carbonate
or sodium hijLI’I de and
iii) forming an in vive hydrolysable ester or amide;

iv) converting an optional substituent into another optional
substltuent

Particular values for leaving groups include halogen, for
example, chloro, bromo and iodo, sulphonates, for example tosylate,
p-bromobenzenesulphonate, p-nitrobenzenesulphonate, methanesulphonate
and triflate or phosphoric esters such as a diarylphosphoric ester.

Compounds of the formula (VII) can be reduced using agents
such as sodium borohydride or sodium cyanoborohydride. The compounds
of the formula (VII) may be prepared by reacting a compound of the
formula (VIII) with a compound of the formula (XIX)

‘6' '3.
{
i"/
‘o?ﬁ-.b
R+

(XIX) -



in a tenperature range of O[err]C to 100[err]C. Suitable values for Xerr]
I ncl ude halo, tosylate, nesylate and triflate. In particular Xerr] is
bromp. WO96/03380 ° Particular values for R include cyaRET/GBa&IAMOY | |,

al koxycar bonyl, carboxy and activated carboxy groups such as acid

chl orides and activated esters.’ : The cyano group may be
converted into a tetrazole ring by reacting, for exanple, wth ammoni um or
tin azide in an aprotic solvent such g .DMF, in a tenperature range of
100C to 130C. For further infor rration on tetrazol e synthesis see S.J.

W ttenberger %d'd J Dongey JOC, 93,. 58, % 4d141 BE Huff et al, Tet.
Lett, 1993, 128G, * aff® f SRR ctetined o 1991, 56, 2395- 2400.
Al koxycar bonyl may The reagtier bdtwqenocqmpctardsoqgl the ofigrmitlae gviid) cdndbase

hydr ol ysi S(XIEPrma9X@éTQL&1eBa§ft mdlfr%é/a%h&mxn&%ﬁﬁ kh&idh ?Lghel n.an organic

sol vent such as methanol or THF in erature range O anbient to
100[ er r] C,E9F n"heh EoqFasixn o8 ¥ m@ufﬁqﬁ‘y SRR/ ovhich can by\Feda¢RB2R0
PCT/ GB95/ GLiék8 For example :.m:.ne formatxon and reduction ipn sit e pot assi um
hydr oxi de. ysi e carried out or

exanpl e,
in neat  PEFWGTURA B £ dtt %/ Ff&ga@?‘&e 8&'&:?%?*’585‘?’139 i an organic.
sol vent subh preseicshbbraomedivane .agent such as sodifm qakoboroBydrasy! or an

activated GREBAYY BBl heiSHC Bolfedlne (Sldilebll 08509,08, BELT YALOD ester, or
an acyl group séch as an alk group may be converted to an anide

group by FEAASIngIRN-t &Lt RRL 1& ropr| ate amine in an inert solvent such as

DVF or di chl oromet h:aiﬁ@aundsld”f ehet eoRRILaé UIR) Maiag ex)0haP [l fddeck® 150[err] G,
pr ef er abl Yo ar&lé eratur t e presence of a base such as

in
triethyl amne, wl?! Rhaard § ‘Eb‘f?ﬁog?fd Fhe“‘r B MEFRES(¢NFRENd _
R[ er r] X[ esr$h maymtie in gheoptesdntengéidepalk pagsl apraottecpeaktwentamgechsas DVF in

the presepggidk to %s@acge SUGEpAS b§£l=.@‘ Hﬁ@l‘ﬁﬁ&%‘&%& hPlr Q&&i@ogé/ I"? at e, in

Sui t abl e val ues for X[err] are halo, tosi/ ate, nesy ate an _
particul af™Ha Base%ﬁ’é‘ﬁ’ as Hugig' s base, N-ethyl-N,¥ndiisgpiqpydamibet ween conpounds
of the foreibwaelim{dy and,s- dxx&élb)lcyaoqsnuemmml-y-ehar (opedl. oghidapder mld

ditio eactl far l e i'n the presence
'g?nd: I(C:Fgrh%gmg '{? mcq'ggeo'car dxy? lig["ana‘eﬂ ﬁ nﬁ‘l'f) %gg'f‘ﬁ n&or . P
1[err], 1[ ep¥giculgm Xoth chidrongy Joromo.di }atqter#myn& disdan mambde pkpdvadphi ne (Tet.

Lett. 34, 1993, 163Rs LoARdunih of Bhe isBRI1a8OMRES a3HCkrfSndyObliene, benzene,
t et rahydr of uran or diethylether, in particular toluene. "Exanpl es of the-

r enovabl eTe2%ER| SPIEFRRT lﬁ‘iﬁfpé“ zi‘F‘eaRré’ch FRL VARG §REr 8% F - digthe
trifl uoropcedepte of a base such asCpap@stiiahs catbdnaee fcﬁ'r Bediaf Hyd¥ide aadd (XVIII)

are generglly  je g%,%cl et berokn.t g, es&n strong base such as
sodi um hydrla ,%?I I u é%lsopropy amq(%{a Eeﬂ %b err )f rr] I n DMF or
an include halo, tosylate, mesylate and trzflate In particular x is
bromo.
Particular values for R 10 include cyano, . carbamoyl,
alkoxycarhonyl carboxy and activated carboxy groups such as acid
chlorides and activated esters.
The cyano group may be converted intoc a tetrazole ring by
reacting, for example, with ammonium or tin azide in an aprotic
solvent such as DMF, in a temperature range of 100°C to 130°C. For
further information on tetrazole synthesis see S.J. Wittenberger and
_ B.J Donner JOC, 1993, 58, 4139-4141; BE Huff et al, Tet.'Lett, 1593,
50, 8011-8014; and J.V. Duncia et al, JOC 19%1, 56, 2395-2400. -
Alkoxycarboﬁyl may be converted intec a carboxy group by
acid or base hydrolysisﬂ For example, base hydrolysis may be carried
out in an organic solvent such as methanol er THF in a temperature

range of ambient to 100°C, ih the presence of sodium hydroxide or



- exanmpl e chl¥P8

etherial solvent such as ethyl ether or THF, in a tenperature range of -78
C to anbient tenperature. Sutiable values for R err] are hal oge for

{?H%s?)rono or sul phonates, for exanple, met hE! ga?sﬁﬂakte or
tosyl ate. Exanples of activating groups for R err] " include

tert-butyl oxycarbonyl and trifluoroacetyl. ’ The conpounds of

. the formulae (IX), (XI), (XI11), (XV), (XVI'1) and (XI X) are conveniently
' prepared by reacting a conpound of - 2500 96/ 03380

, PCT/ G3B95/ 01728 - 26 - t he

formul a (XX) Lk idm GRJER of theforrrula(XXI) :
[err] plkhbitn Sued. : wherein A, D and

Rlerr] are as herei nafsy@ erelyéds “2'5" |f§r WH'ePF]CaGF"%? out \grotl neat

group (such &srmit asi®kbrieali iﬂ‘ﬂfh.ﬁ.)roa&ﬂ(la[ ﬂﬁ-‘a] Aﬁtﬁbﬁgﬁ&r ixl) I,(anI 3rgam.c CHR ) OH
-CH(R[err])(XLerr]) rou (such as hydroxyal ky or R '
as appropri % ven]: cthFerr |°sr°3 eagl ng group and any functional groups
are optionall y prot @ot @koaychranyylppe car sorivgreal partduh ssguentshyh aenaer t ed
as NECeSSary.aciq chioride or actida@bh eest:gﬁvbp%%%&!‘ipéréd%CLﬁ&eaL YL AlGov1

mesyl at e, triflate and halo, for oro or brono. The reaction
bet ween  coFEBMMAAY 3fe FPRYCFEIGP A E'X‘)g SFRYP(RXFFagrifa pE theftteor ned i n an

inert  or gaRpfrépRiXeNmEeC in & Bi0881vent [BiYEh aisDMF bermiehidremecHaange of

| anmbi ent t t t C, th t f For
e, vhorext derpeeits Shide be e H 1806 Rinsaraty) SiGes AT OVF, a

-~ anbi ent t enpéemparacuren imehpreeeane of aabimseusual wdepiptlasiieum
- carbonate. Alternatively, Qog%gstgfadﬁiegnﬁﬁageggrgp%g P2URkdpe When  Xiis
ul

hydroxy, the M t'sunobu reaction co nt hesi s, 1981, 1.).-
The conpound&edfteghergeshenia *(“XFP‘H“ﬁa%PlB%mpP%P%cP’ﬁthghe ;ﬁ%&%@@esf a),
b), c), e), &)bdde gicH kOGN FREBRRES Ebtreséiia.ﬁzﬁ tHy@gideTBt Sikableben RN Rl err]

|s replaced \réngxar]% er rh%b ., tosylate, mesylate an%npn%g(ajtse,ogn tpggtic%rli.gy i £X| V)

may be prepa y iy

such as iodo.

The reaction between compounds of the formulae (XV) and
(XVIf is conveniently carried out under mild conditions known for the
Mitsunobu reaction, for example in the presence of di (C alkyl)-
azocarboxylate and triphenylphosphine or 11 1 -(azodicarbonyl)-

- dipiperidine and tributylphosphine (Tet. Lett. 34, 1993, 1639-1642) in
an inert solvent such as toluene, benzene, tetrahydrofuran or
diethylether, in particular toluene. Examples of the removable
acﬁivating groups are tert-butyloxycarbonyl and trifluorocacetyl.

Compounds of the formulae (XVII) and (XVIII) are generally
reacted together in the presence of a strong base such as sodium |
hydride, lithium diisopropylamide or LiN(SiMe3)2, in DMF or an
etherial solvent such as ethyl ether or THF, in a temperature range of
-7a°c to ambient temperature. Sutiable values for Rl2 are halogen,
for example chloro or bromo. or sulphonates, for example,
methanesulphonate or tosylate Examples of activating groups for_Rl3
include tert-butyloxycarbonyl and trzfluoroacetyl

The compounds of the formulae (IX), (XI), (XIII), (XV),

(XVII) and (XIX) are conveniently prepared by reacting a compound of



any one of processes a), b) c), d), f) or g) fromthe appropriate starting

materials wherein R err] is hydrogen. The c%gpounds of the
f or mul aWQ9ePe380and (XVII1) can readily be prepared froRdE6BSOHAE of the
formula (M11). ‘The compounds of the fornulae (VII1), (X)),

(XX) and (XXI) are generally known in the art or can be nmade by nethods
anal ogous to or simlar to those used in the Exanples or those known in
‘the art for related conpounds. Certakg conpounds of the formula (X),
wherein X is WD 96/ 03380

PCT/ GB95/ -27- chl oro or

- brono, caghene"ﬂuéf)af’%‘& 'f)l)fhconve lfnﬁgc’far'fh%xfgrﬁ‘rﬂ(?uéxnﬁ the ring systeminto
chloro or- bronmo by reacting the oxo ring systemwth a chlorinating
agent, such as sulphonyl chl oride, phosphorous  trichloride, phosphorous
pentachl ori de or POC [gf'r], or brompnating agent sugw as phosphorous-
tribromde or P(O Raferr], in an inert aprotic | vent I t
is also possible to sy esi se certain internedi a)(eg-%d-b even protected
conmpounds u5| ng primarly ring synthesis. Here, . reference is nade to the
conpendi uns ' The Chemi stry of Heterocyclic Compounds' E.C. Taylor and A
Wi ssberger (publi&®d by John Wley and Sons)  and ' Conpf®aénsi ve
Heterocyclic Chemistry', A R Katritzky and C. - WRees (published by
Perganon Press (El seviery)). ot i onal substitugnts may be
convert edVieged & HRAE R | aFIas h%’&b%ﬂ?ﬁe‘?ﬁféneqioiz eRanpi%Rartat kyl t hi o

fitro ??*e“@f’d*ﬁﬁ?o‘?ﬁmzaﬁh?““?himheﬁi'?‘“a’rﬁ yiated toa
met hoxy g:égldéf) (% & oP B =G Poup %‘hc\tfl/‘e?? %HQ ¥oxygn ya%lgkyﬁ t EEL;J"Z%%

Vari ous sappstpriaeer sndwe be & Aeaddacewub and smnfuratdonalf grouphearfeor mul ae (1)
and (I'l1)g (pfi Qnalgyeﬁxfs?geéhe&a Ond MR eRLEBRA R0l sQbsequeMiROLiartda t he

formul ae , When appropriate, using st andard net hods known in
the art. %Pe%%?éﬂfﬂe an acyl group or al kyl “group nmay be introduced into
an activated benzendtableglesdiing grofips ddeluder eddylatesanesyanse, a fornyl group

Dy Lorm| G ERIL AR 1ALd SRS LRENLOL] Eid HloBLALOIPLINlecgt NV

ether, a Bitro group ioR W th cOncent r ric acl
concent rmomsﬂsmﬂuthe @Gmllae HRA ped fKKEL maY) bri perioread iR agr inert

tetra(n- royh)a BEDRINY Bdchi L QBLEkRe or DMP, in a. tem#éra\ﬂhi-é rRgeBPr €Ci at ed
that, in certain steps in the reacti on sequence conpounds of the

formul a (A™Pient tﬁ\%‘?ﬂ“b‘é“ Lo F08E s Py O PRIBPERE Eé?‘tlgl Yfsfund®Fonal groups in
i nt er nedieada®pld, Nwhen &t dar bdnop Maaenings (X asdCXKDN Sogddder oire DBF, 0Bt MRY be

carri ed. bl SenaUR"LE VbS8 o I bhER LR U RANERRS ONCC

protect|on IS NO onger
: carbonate. Alternat1ve1y a phase transfer system could be used. When

X3 is hydroxy, the Mitsunobu reaction could be used (0. Synthesis,
1981, 1.). '

The compounds of the formula (XIII) may be prepared using
processes a), b), c), e}, f) or g) from the appropriate starting
material wherein R is replaced with g0

The compounds of the formula (XIV) may be prepared by using
any one of processes a),-b) c), d), f) or g) from the appropriate"
starting materials wherein Ra is hydrogen. '

The compounds of the formulae (XVI} and (XVIII) can readily .
be prepared from compounds of the formula (VIII).

The compounds of the ﬁormﬁlae (VIII), (X), (XX) and (XXI)
are generally known in the.art or can be made by methods analogous to
or similar to those used in the Examples or those known in the art for

related compounds.' Certain compounds of the formula (X), wherein X is



As stated herei nbefore conmpounds of the fornula (1) are ant agoni sts of

the pain enhancing effects of E-type prostagl andi ns and ﬁ% Lo t he
~relief of rﬁVP(?"P:E?%ﬁoderate pai n whi ch, for exanple, acco gﬁégﬁ(ﬂ%

i nfl ammat ory conditions such as rheumatoid arthritis and WO 96/ 03380
PCT/ GB95/ 01728 . - 28 -

osteoarthritis. Certain propert i es of the corrpounds may be - denonstrated
using the test- procedures set out bel ow-27 -(a) an in-vitro guinea
pig il eum assay whi ch assesses the inhibitory properties of a test

corrpound aga'cﬂ§5r£§§[ﬁoﬁ$ 'cQQLB'éegrepaQQJ‘th(a&;vaPlengf ard Qﬁo 'glrghkmlﬂ LM was
I mersed in oxygenat ed Kr ebs sol ution containi nghl ndonet hacin (4

[err]g/m) afd™&t¥EpFhdnta PLerd R R PYwHichintaShemar At dPRetysae™ 37 fRrr] C
the ileum vva& shilyjrefdting syeheNSueh adf sulphofiil ahnﬂ'ﬁlhé obn«smerdsxssponse curve
for PGE[err] ced. con Lion of I st npound
(di ssol ved i gﬁ fﬁd SB{msﬁ’o r°d’és)pent\£/v£&?°§5%ee§¥ % s sorllkg r?ggnd a

dose respons@uehuraﬁeplithwwels tigEpride] o RéQIETY. CJGnFF doertoppedtiche ileumin
the presence @l dfpe test conpound was obtai ned; the pAlerr] value for the

test conpound was cal cul at ed; :((_gl an_in-vivg assa n mce which
assesses the inhibitory s BrepaceriRiecto synthesise, fpthain ’é’é&?;?FsdP'a%ﬁfdﬁﬁ‘? nal
constriction eb@ﬁﬁﬂas&:cedlcEUﬂxpS\&disb\yszhbepm.ﬁ&ﬂEyDEIng*. epelesiglm méxet, rati on of a

noxi ous agent _such as dilute acetic acid qr phe nz n
(herei naf ter "PEY™G8i Ty "'a&et %‘é BP0t ur% PSC os%’ mysgl’éurggggenr% g‘fl(alr?t

Appl i cation Nompcﬁnaﬂsomc Taylor and A. Wefsshexagh tmlmﬂmwm Wilgy and
properties OfSQ;xQe ah& MHMeﬂixvet ﬁ@cefrgw.lt@ CheNdt¥y W hr Sak iz adnachange

as expected, in general activity possessed by conﬁounds of the formula I -
may be dermpondt Regsedpubliishess by AerBuiomgPraSc BEE%S*dhs or doses in one or
nore of the above et 05l st scuets &ﬁﬂ l(éJ):onverted into otherlegticha): -

pA[err] > 5. in the ran r xanple
0. 01- 100 ny/ ké‘b“d'rtﬁfﬁf ror | SRanpld anl\ﬁﬁ ver ’“""3<u|pcmﬂ/li’or""q‘o%i ﬁ;e% uﬁt oward -
ef fects wer e adbyledlpiinyTewt aliysulbhonyl @rguRindsnisirot group gredufes o A '

adni ni st er ed ;2 Se¥ELAl a l{pak_.wg@éug)hﬁﬁﬁhéd RN 'EUE'PLA:&:'% g&r& §95%8mo

Prost agl andin receptors and particul'ar receptors fo [err] have been
tentativel y GRaYmEPRYSTSEY q?y’?(é’rh’é’cf}“‘étgr&"? (Advances in Prostaglandin,
Thronboxane and Leukotvarfdis Restatwdhrs ba§3pe Lhtroddded intol kemgponnds d2GE] err ]

ant agoni st S 19220 bl ocks the ct. of P
sone tissues - %" aspguﬂ:(l)ea ‘F)l (gﬁH euﬁ1 BreguG gensdﬁ% B P T o8 Her

ti ssues such campmgscqft the fobmulagr (Ighamgk (ITBunvhephapproprintgesisthgch did
possess SC- 1922(ha38NRdehbd S kB 3hOheSiHECT forVRBkdipl@] Uin! £yRO§RRPSor
aikyl group may be introduced into an activated benzene ring using
Friédel-C:afts reactions, a formyl group by formylation with titanium
tetrachloride and dichloromethyl ethyl ether, a gitro_group by
nitration with concen;rated nitric acid concentrated sulphuirc acid
and bromination with bromine or tetra (n-butyl)ammonium tribromide;

Iﬁ will be appreciated that, in certain steps in the
reaction sequence to compounds of the formula (I), it will be
necessary to protect certain functional groups in intermediates in
order to prevent side reactions. Deprotection may be carried out at a
convenient stage in the reaction sequence once protection is no longer
required.

_ ' As stated hereinbefore compounds of the formula (I) are
antagonists of the pain enhancing effects of E-type prostaglandins and
of value in the relief of mild to moderate pain which, for example,

accompanies inflammatory conditions such as rheumatoid arthritis and



WD 96/ 03380 - PCT/ GB95/ 01728
- 29 - EP[err] receptors. Based on this conpounds of the present

i nvent i P 96/033fssessi ng activity in Test (a), are EP antPEFGRISDI28
According to a further feature of the invention there is provi ded a
phar maceutical conposition which conprises a conpound of the formul a (I)
or an in-vivo hydrol ysabl e ester thereof or an am de thereof, or a
pharmaceutical | y-acceptabl e salt theregf, in association with a

pharmaceuti cal | y-accept abI e dil uent or carrier. The
- conposi ti gn By, Qe a mswta l.e oral use,. for . exarrple a tablet,
capsul e, agueous gf"w C a uthioR: slﬁsép?engrfe SOTRCURdS, 98Y H%n: for topical

use, for éeempweat&dctrseamthsu msmamoceg@es ST ayt bedow: aqueous or oily

sol ution @4y suspengh QR:v{106 NRaRak d-:l§ ileufl adB8 Wi Eh as sssrégf {ne nasal spray
or nasal drops; for vaginal or rectal use, for exa f suppository or

rectal spPHFPIFRRY BERRCATRS: af i%0ReTfy COmROHAG a9 iRsT, P‘F‘Qr%‘?&fﬁﬁl e as a finely
di vi ded pesmmtesactiions dfi ghe dleungeiDsaml wasf Qﬁm&ubdlnjnnetﬁlenﬁedbmﬁébal use, for

exanpl e ag r for enter use (including
i nt ravenougs%ug‘tgg{t;%aﬁ ngﬁi§gd°metﬁar%rrrlu§%u i n?‘fgvﬁ%pé'u% {] s aﬁ‘gum on), for
exanpl e aw@tcérvqsemau&met 0‘#’7 Bi IWEsdleu!m@ﬁ slrbnsq'spenslb@nsldnnogeneral t he

above  COMOSidon€s) EBYe REsUnBRARYe |#3- ApdEODURMELP RBLe SIRBIG] obSiLY
conventlonal EXCI |ent The a”ount of active ingredient (that

is a conptii me‘?’or‘:ﬁfﬁ §°T5f‘)“n6r‘%SWFﬁa’é’eﬂﬂ‘e&aﬂiﬂa%@SPhbl e salt
t her eof) wmaddea to chabrsepd sdlubicdnéndla ddYeCrévpohid @OtFe €6r heduce a single

dosage fogdp _; ucL @%ggzsac%;_ I¥> valy ,Eﬂ nd| Eglpéeg%n%eg?e%% stﬁetarﬁeat ed and tlﬂe

particul ar Route mnrs i on. I nt ended
for oral m*m%watqbeﬁlr{eé mmamz wile gmshalﬁeytmm wér exanpl e,
fromO.5 d@chareqd Of active agent conpounded with an. -appropriate and
conveni ent_  anount ‘of _exci pients which may vary from about 5 to about 98

percent b{P'wei ght BF BREYRASERY FhPLRS f"?"dﬂ‘ assesses the inhibitosyding to a
further fraperwiesfoft hetdstyenipbatt hhsirati adomn{ﬂvediﬁdrfct&eﬂmuﬁ&xséf t he

formul a (Qﬂua{d[ a9 dHy- Y)%t\é%fagwxqgﬁ%ﬁs%mznx tra ?ng{ of'a %mxloug ?%ﬁnﬁoﬁ‘c&f

phar maceut1'c y-acce € Sa ereo use
t r eat nentasoflikue %ﬂﬁtﬁalaceiirrcq amgbmmbedgxewnaftmeawpyxsmg

Accor di ng:rieopza:céuﬁﬁéwaisélaaw&s Bircbdit: bﬂ@%@tiﬁﬁzém&? ﬁo ozﬂaﬁw ded the use

of a conpound of tpﬁ: forhméllia Lam2r an in-vivo
PCT/ GB95/ 01728 houg: e pharmacological properties of the qompounds of

the formula I vary with structural change as expected, in general

activity possessed by compounds of the formula I may be demonstrated

at the following ccncentrations or doses in one or more of the

above-mentioned Tests (a) and (b):-

Test (a):- - pA2m> 5.3; _
Test (b):- ED3° in the range, for example, 0.01-100 mg/kg
orally. : '

No overt toxicity or other untoward effects were noted in
Test (b) when compounds of the formula I are administered at several
multiples of their minimum inhibitory dose.

" Prostaglandin receptérs and in particular receptors for

. PGE2 have been tentatively characterised by Kennedy et al. (Advances
in Prostaglandin, Thromboxane and Leukotriene Research, 1983, 11,
327). The known ﬁGE2 antagonist SC-19220 blocks the effect of PGE2 on
some tissues such as guinea pig ileum or dog fundus but not on other

tissues such as the cat trachea or chick ileum. - Those tissues which

did pos'sess SC-19220 sensitive mediated effects were said to possess



- 30 - hydr ol ysabl e ester or am de or a pharmaceutically-acceptable salt
thereof, in_the manufacture of a nedicanent for use in the rel] - pain
- in the ani n’é’lo%fo?ﬂ?f'udi ng human) body. Accor di né)@trz)égagslﬁ{]ﬁ her

. feature of the invention there is provided a nethod for the relief of

- pain in the animl (including human) body in need of such treatnent which
conprises admnistering to sai d body an effective anount of a conpound of
the formula I, or an i n-vivo hydrol ysabR® ester or anide or a
pharmaceutical | y-acceptable .salt thereof. As menti oned
above, a conpgdindeQlpebhe f LUl & Ehis IimptiRbsllos chd) phbfdki DehBRDAI N

whi ch, for exanple, acconpanies inflanmmator condi ti ons such as-

rheunat oi d arPIEPEFS9aFioEtedBriasFi fai’s.a’lenzflsiaﬁﬁagmés%npound of the
formula | for therapeuidcdréingdt® @hyhiutiek Cfeatitifx08€Sthe idventidn gwsrer s |y be

adm ni stered so th a_dail ose i.n the range., . exa 1 to.75
ng per kg bod@rov‘\%?‘gi]fa ?.hsar'r“%%?%? : c%“l‘p\?ggulos &%rcgqﬁém?’%b;%ng‘g%oﬁ %‘%& %gges. I n
general | owertigoSemmua| (I)ber anaiiniviave thyfel varrde esysar erarephiorr suapides

enpl oyed. Thugher£6%, ewvghsmce&arcaiwnaeaeﬂgam 381d Rhétdod! | QNasdcdPSRni N
the range, for_ exanple, 0.05 ng to 30 rr%éger Kk bod¥_ wei ght will

general |y be Y¥i&&d2 PSppacsrriFalipiaccentahisddtvent }%%hal ati on, a dose in
t he range, for exanpl eThelcéipositipnt fay?be Nt pefortgsditdylaveos)piralviusk, rused.
Al t hough the co unds_.qf the farrmula (1) are .priari f__val ue as.

t her apeutic a%xéa%ge f oFaba‘seE' i RPRAT %7“5%‘5%5 Eanrrer st f‘%\%’l 8‘é’ipr?§g"°r'r‘aﬁ’)',
are al so usefenulpimnefer tppidad wsequfIedxanplard e seintment cfebcsprayf

PGE[ err] at the FhlfRLrdy %@ﬁ,er;tamniohaaegu%ﬁsfoﬁ; #r naddlUiise ! BEY eRhfpreUsef ul
as pharmacol ogi cal standards for use in the_devel opnent of new biological-

tests and in ¥ FBuEaPRIpl EPTAYCH FREF T ERLETVagHiRt & rectal use, for gy
virtue of thedsdamphd lai byppositcRlyi @V ee@ilnspdalye BENpdiinistraeion bg fornul a |

are of value jn.the treatnent of certain.i nd .non-i nf | ammat ory
condi ti ons mhﬁné‘ﬁi%lgntuf?’f e?l’-falmfj’% réa efgné\;\nll% Euél c?cﬂ%é?fge%alsq -’l'dnhi bitory
non- st er oi dalacanedlii fiét svhetiogyaldeupuchiBABY, fouctxample adesrdehasi n, '
ketorol ac, acRuLidl byl fardfitdbal! P A BBaingS thifal@fous! OhibRhi dhedid!

pi roxi cam or other anal gesics such as paracetanol, tramadol, Codein or in
sone ci rcunstiRTERWSTBIFhi MRETAVEISANT{O| SRTuEtTHn AT SXXWIPAFESTHet he
formula | W tdguaoddSAk RilgNsolueSsH brisuspersadiCt TANgenkranengudstéety of the

| atter agent needed.to = WO 96/ Q3380 . .
PCT/ GB95 / 0 172‘?“@0819:10115 may be prepared in a conventional mamiersvisz_ng

conventional excipients.

t hey

The amount of active iﬁgfedient (that is a compound of the
formula (I) or a pharmaceutically-acceptable salt thereof) that is
combined with one or more excipients to produce a single dosage form
will necessarily vary depending upon the host treated'ahd'the
particular route of administration. 'For example, a formulation
intended for oral administration to humans will generally contain, for
example, from 0.5 mg to 2 g of active agent compounded with an
appropriate and convenient amount of excipiehts whicﬁ may vary from
about S to abéut 98 percent by weight of the total compositioﬂ,

According to a further feature of the invention there is

provided a compound of the formula (1) or an in-vivo hydrolysable

ester or amide or a pharmaceutically-acceptable salt thereof, for use
in a method of treatment of the animal (including human) bedy by
therapy. .

. According to a further feature of the invention there is

provided the use of'a compound of the formula I, or an in-vivo




produce a therapeutic effect. Thereby the Iikelihood of adverse

si de- ef &ﬁéﬁs fromthe NSAID such as gastrointestinal effects are reduced.
Thus ac N5 0 a furt her feature of the invention thefe/GBISHIPBovi ded a
pharmaceutical conposition which conprises a conpound of the fornul a
(1), or an in-vivo hydrol ysabl e ester or am de or '
phar maceuti cal | y-acceptabl e salt thereof, in conjunction or adm xture

w th a cycl ooxygenase inhibitory non=steroi dal anti-inflammatory agent,
and a pharnmaceutically-acceptable diluent or carrier. The

conpounds hgéirdiiygaiyey esteirObr MRAYabs G RRatin@dutWchh REB&LrapANLL1d Nf I anmat ory
agent s su%nerasfanini Qgei bi to‘{!?t gf th enzg,me 5-11 poxygénase isuch as those
di scl osed 11 Euf opean Parent “‘eAﬁgﬁ PEPIBRENGET WSS Ghe 1937eR68, 0375404,
0375452, 037547 thg38d¥as, (inclB88DG6RMafB&oEH3, 0385679, 0385680) . :

The conpounds of the.d6831:3 £16s eqused.in the  treatnment of
condi ti ons such as fheunatold arthri t?és&:aﬁgcog |en§f“|'e§$1u°n WeEFRS dfitiarthritic

agent s suBFPY3Eeq Al gethas: fRit R dediesk pERaiinsinafle anpesdi diddludéma ne, and in
condi t i ONBurEn} bty 05 needrdthiidh SrdatmentC QRINN 8dd20sdd L&nﬁﬁ@EQJi@é-m

The corrpoganlddsbgé taQee esent inven?tg on nmay al so be admnisteréd 1 n _
degr adat i V& drS@ases> o VexaMPe Yst KPP Pf Shevfarmula dnotrimBpr ot ect i ve,
ant i - degr aatative erydroliyseblepatet Py camdde nirsa Hhebmarut idll ag-akbepdapidiyal uronic
acid fornmy@at bpiscguch as Hyal an, Runal on, Arteparon and gl ucosan ne
salts such as Antril. ) " The conposi'tions of the invention may in
addition contain »SFBHPCAFANOVE ReFouPRERd 98 Ltte: formups offhyimesetulagent s
known t o bhe tebatingathecpiin whhﬁh,tf&aEMepfacE&ﬁﬁnié@liﬁﬂfaQﬁa%npl €, a knOV\‘]
opi ate c&%.iigiolgsl Isecrh ggur%huascogl§xalt ropr ng%ﬁ%phene, dehydrocodéine or
codei ne) or . an antagoni st of o héF“‘B‘ér’-_ PSFEPATHYEE T nBU iR s, such
as br adyldompeundnef tbkifarmukand £ thdrapeurigeme pregigtact ipepirpdess (CGRP) , or
an a1 PNaZAd e Rt 40 BiuslnaaChCARM EEL) o GRSP' BlonB0ThS og0d, 081 O U

channel bl ocker, a sodl um channe ocker, a err] Teceptrdnt agoni st,
or an antSFoff¥PL8r Gd I 50015 BY Remckm@pdibveightyleiranetvedatgivhe IVDA
recept or regyitseinldiyidd @odd . prasgaieral RwkhaoBBE G4l Gal conposition  of

the inventy. _ The_conpounds of the present inventjion nmay al so
b ndnitifitsresed wngn o parebd€eald TR 1 emp1GYE0mBRt - foF HEMERe |
WD 96/ 0333y intravenous administration, a dose in the range, for exam2€]/dGB895/ 01728

- 32 - mg €O B?tﬂegrk%ﬁbgﬁﬁr Gaigid Qliangand ?iysBPQ.&QBO”%Eﬁﬁa‘HQ, Gk ogens.
The invention will now be illustrated in tﬁe foll owm ng

administration by inhalation, a dose in the range, for example, 0.05 -

mg to 25 mg per kg body weight will be used.

' Although the compounds of the formula (I) are primarily of
value as therapeutic agents for use in warm-biooded animals (including
man), they are also useful whenever it_is required to antagonise the -

- effects qf PGE2 at the'EPi receptor, based on test a). Thus, they are
useful as pharmacological standards for use in the development of new
biological tests and in the search for new pharmacological agents.

' By virtue of their ability to relieve pain, the compounds
of the formula I are of value in the treatment of certain inflammatory_
and nontinflammatgry conditions which are currently treated with a
cyclooxygenase-inhibicory non-steroidal anti-inflammatory drug (NSAID)
such as indomethacin, ketorolac, acetylsalicyclic acid, ibuprofen,
sulindac, tolmetin and piroxicam or other analgesics such as
paracetamol, tramadol, Codein or in some circumstances morphine.
‘Co-administration of a compound of the formula I with a NSAID can

resplt in a reduction of the quantity of the latter agent needed to



non-limting Exanples in which, unless otherw se stated:- - (1)

evaporations were carried out by rotary evaporatlons I n vacuo and wor k- up
p_roceduresWQP@Oiiéwrl ed out ~after renoval of resi-dual solFHC W’ 1728 :
Cfiltration; (ii) yields are given for illustration only and
' are not necessarily the nmaxi num attai nabl e; (i) the

end- products of the fornula | have satisfactory mcroanalysis and their
structures were generally confirmed by NMR and mass spectral techniques;
(1v) i nternedi ates were not generally fully characterised and purity was

assessed by t hl gucleaxet g%e%@é %ggétgzhandxeréw Q:geerlqgeﬁzh&d .3 Mrgtpal ysis;

(v) nelting p0|ns are uncorrec wer’e term ned usmgal\/bttler
SP62 aut onat isédeneiffesns framthapsaihsuch g5 FAFrEPincpatinal Affast 852 nel ting

poi nts for thesend: Prodycdotdinghes GOfuREhar It ofl@heritiveetioaf ke
recrystallisation froma conventi onal or ganj c ﬁ&l vent such_as etun%noé

met hanol , acdfofrevideshar PRATTASIEHEAL SPTRGEL PR WcRfFRTRF 1fi%5; @ So™Po
(vi) the fol leawi ﬂmgmanbr(ew aki @angnhdave maemmam ester or amide or DIVF

N, N- di net hyl f : r ;
DVEO di met ﬁiﬁ/flrmalceﬁt:.ca ]éy-acceptable SIH.: thEt dﬁ'pxggﬁ%xy %Ftu?ﬁ r?ld‘ln,lﬁtﬁ§?jrl de:

DEAD  di et hytblz adrrcichnygenase. inhibitory WoR O%RHSHBY anti-inflammatory
PCT/ GB95/ 017 28ent, and a pharmaceut:.cally acceptable d:l.luem: or car¥Ber. Exarrpl e

1 40% ueous sodi um h dr oxi dlﬂg n}é%ﬁ %

sol ution of methyl N?(?W%‘H’?ﬁl%ﬁ B ARV PYEIRE 1y £ ﬁﬂ]“ﬁs ZG5P °‘=he‘(44. 0
g) in a mxt uhezahfmdaaemj aget®8 such ascnt Sthibincdr of (rharenz@d m.) and

t he resul t I ng g‘ﬁeg&%o 1%@3'[3%(1 geélé‘cﬁgéé&x 1lfl. %ur@pélﬁuﬁa%em: The react I on

m xture was re Its volume on a rotary evapor ator and water.
(300 ) was AndtfedriotiseNed x 03 ShaP32RI&H f 9G04, \ﬂﬁfﬁfsacé’tz’ﬂﬁ“acP%Fl?‘Fﬁe

precipitate Wagsde:l t #4e8663 V58RI o | 3886doi) TES wi th diet hyI ether (50 nL
each tinme) and dri ed in a vacuum oven '

at 6
4- [ N- (2- benzyl oxybenzyPf-I"BEHAF M BT bfé’ﬁ?‘b]la Qg’cf“al' alsgr% Pf’h‘b 1805t
~165[err] C, yitekskmdBt bfgcéiiitions such herrhphnddoRi (ADEBAdE cir fymbiperidn 1. 14

| (t 3H, J=6. 9 E%ﬁ%ﬂ:lart%rzé% réﬁ'ﬁ"ts 2su@h aﬁézﬂ.d meého@genéa%e, ?Jt_:mro:.%s ax(dS ZH)

'6.59-7.72 (m

‘penicillinamine, and in conditions such as osteocarthritis in
combination with steroids.

The compounds of the present invention may also be
administered in degradative.diseases, for example ostecarthritis, with
chondroprotective, énti;degradativé and/or reparative agents such as
Diacerhein, hyaluronic acid formulations such as Hyalan, Rumalon,
Arteparon and glucosamine salts such as Antril.

The compositions of the invention may in addition contain
one or more other therapeutic or prophylactic agents known to be of
value for the treatment of pain.  Thus for example, a known opiate
pain-killer (such as dextropropoxyphene, dehydrocodeine or codeine) or
an.antagonist of other pain or inflammation mediators, such as
bradykinin, neurokinin and calcitonin gene related peptides (CGRP), or
an alphaz-adrenocéptor agonist, a GASAB receptor agonist, a calcium
channel blocker, a sodium channel blocker, a CCKB receptor antagonist,
or an antagonist or modulator of the action of glutamate at the NMDA
recéptor may usefully also be'présegt in a pharmaceutical composition
of the invention. -

The compounds of the present invention may also be

administered in bone diseases such as osteoporosis alone or in



The conpounds listed in the appended Tables 1 to 1g were prepared using
the appropriate starting materials using a simlar nmet hod to that of
‘exanpl e MO 96/03380ey appl e 3 PCT/GB95/01728
tert-Butyl-4-[ N (2-benzyl oxybenzyl)-N-et hyI am noj - .2- fl uor obenzoat e (1 81
g) in formc acid (5 nL) was heated on a steam bath until a clear
sol ution was obtained. The reaction m xture was evaporated to dryness and
the oil obtained solidified on trituakion wth diethyl ether to give
4-[ N-(2-benzyl oxybenzyl ) - N-et hyl am no] - 2- fl uorobenzoic acid, yield 0.51
g, np 154 I r 72.8, H 5.8, N
3.7 Foun ombénatféga\!wyt% EF %@éﬁxkk%&%gggﬁgsﬁggéteé Q‘RQ éé:‘:ﬁo%efxor | owi ng
conpounds wer e pr Pk davertigrsdil ey hdlustrated in the following
4-[N-(2- bwykmunéfmaamemwnm NQhless- bdnaeyOREBELed. aCi d, np 153[err]C
4-[ N-(2- benzyl oxy- _-brormben%/ % N- et hyl am noé 2-fl uor obenzoi ¢ aci d, np
tifng Q'Fr%s"t’éf’se% Rty DY FAERLY {SVABPRAEERRS al s were

204[err] C. EVPRE™

prepared- in aacaditahi nectkiup Beéaaermwemwpfﬂeﬁ o Afrer removal\@£96/ 03380
PCT/ GB95/ QL1 - 34 -

t-butyl -4- %srﬁaﬁ%l 59Hduso? b%%%roaa‘ftlg as starting material. Exarrpl e 4

A solution of [N-(#iidenyigldsars. WGHDER?nZJyJIu)StF@@-PHWHémM are penzoy|
- chloride fdeeQdahyl ihedhmlm%qmgmMe(ZO m.) was. added dropwi se to a

- solution of 3-amn yridine (0.245 and .tri lamine (1.14 g) in .
di chl or onet hane (381 ' c‘%&l?ﬂl “PEPUFES |"JEC‘g'2 fﬁ‘@““lfeIag‘FY%r?aﬁﬁfﬁﬁé%‘vaas

al | oned tmmamm;amdewnezramecmas evervagene8dllyr eshfatmddhbg NMR g at ur e

for 30 m pute eacrag mépgg with saturated, aqueous sodi um bicar bonate‘
sol ution an5 %‘Fl e ilv‘?"%g sol vent  was renoved under vacuum and t he residue

was subjected to é&Wonatiggernsdiates| varednel orneradi xifytyy of met hanol and
ethyl acelah@ctdr3sdd anévaunwe:amseasﬂa bPunielages efirdogFapai el | i zed from -

et hanol to gl Ve 29{ N-ﬁ*§'2 benz
br omobenzift b%jll‘l dyl met hyl ) - benzam de, yield 0.36 g, np
119-121[ er r] C - Anal ymls:.@@blﬂ&r ABORntdwreryed End Gord dekkxning®d N 7. 9.

Found: C:u.sing a Mettler SP62 automatic melting point apparatus or an oil-bath
apparatus; melting points for the end-prpducts of the formula I were
determined after recrystallisation from a convention#l organic solvent
such as ethanol,.methanol, acetone, ether or hexane, alone or in
admixture;

(vi) the following abbreviations have been used:-

DMF N,N-dimethylformamide;

THF tetrahydrofuran;

DMSO  dimethylsulphoxide;

DIBAL diiscbutylaluminium hydride;

DEAD diethylazodicarboxylate.



65.8, H 5.3; N 7.7. The

[ N-(2- benzyl oxy-5- bronpbbenzyl ) - N et hyl am noJ benzoyl chI oride used as
~starting newerd@s3sdas prepared as foll ows: : Oxal VFT@WP%?V%
- (1.14 g) was added to a solution of

[ N-(2- benzyl oxy- 5- br onobenzyl ) - N- et hyl am no] benzoic acid (4.0 g) in

di chl oronet hane (100 nlL) and stirred for 20 hours. The sol vent was
evapor at ed under reduced pressure and the jnesi due obtai ned was used -
directly without further purification or characterization. Exanpl e 5
The conpounds Ilstled in Tables 2 to 2g were prepared fromthe appr oprl ate
aci d and ari ne*® a simlar nethod to that described in exanple 4.
Exanpl e 6 Dbph@nyb@@@ﬂmrlﬁdaaxﬂl’e (1po6dL)g wasvasidedidedat 0 a

cooled (O[err I _ - ) :
2 N (2- bengy Fox iR Wty o1 On (p-pepprisamentys) -Frechylmimolbenzoges, |
acid (1.0 g) i‘A4DBve (1I’Oarﬂ*_)xta¥'ﬁj°lfhte‘=mﬂlu@°°\/\a§) and tetrmd%ﬁl@f%SG-OO

PCT/ GB95/ 017281) and the resulting mixture was heated under reflix ¥9r 6 hoursStirred
at ice-bath teggerature for 30 m nutes. Neat _n-propyl am ne (0.72 g) was

added and t he THE XEAFE RaBIXEHFT 88 TrAUSthE %rﬂaltfe’rfﬁeY%lt“ﬁFe” {HEATD hour s.
Water (50 nlL) emraddedna Orat&e (3eacdL) Orasmadded. € ThB(nixthtd wasvasigidieact ed

three times \MW%& %%Q J aEﬁe % i%ktag:%cbast if i red mghe%t t'lYJeea %e@t e
extracts were drie and eva orated to ryness. esi due obtalned was
subj ected to Uh?%@&?@mlaawr { 3P mE le&et*ifdne)elamlimed m 8 tvaguwn gver atof et hyl

acetate and digght %%ﬂ%han@: Qz’z&eﬁa,l\s&yeen £) -n- SMRFRARbASknz0: JR¥ess and on

trituration with ne ave %N_é enzyl oxy- 5-.
br onmobenzy! ) - REEER | BHFROYERE( ﬁ’lﬁ’r‘b §t 4 r‘\%g)"t’m azol e- 5- car boxanmi de, yield
0.175 g, nmp 163[err]C. Anal ysis Cerr] Herr] BrN[err]qerr]Stheory

C 56.6, H 5114' stedﬁ? 0“9d1 Q(t - Gig [ w23 ’32&& ?? 28, J=6.3 Exagpl e 7

The conpounds bles and d wer'e prepart
appropriate aéi¥ dAd 2 rfe2ussn@ilr Si-PR17at2 fei 88 to that described in
exanpl e 6 using the appropriate starting materials. '
Example 2
' The_compcunds listed in the appended Tables 1 to lg were
prepared using the appropriate starting materials using a similar

method to that of example 1.

Example 3

tert-Butyl-4- [N- (2-benzyloxybenzyl) -N-ethylamino] -2-
fluorobenzoate (1.81 g) in formic acid (5 mL) was heated'en a steam
bath until a clear solution was obtained. The reaction mixture was
evaporated to dryness and the oil obtained solidified on trituration
with diethyl ether to give 4-([N-(2-benzyloxybenzyl)-N-ethylamino] -2-
fluorobenzoic acid, yield 0.51 g, mp 154°C.

Analysis c23H22FNO ; theory, C:72.8; H: 5.8; N: 3.7; Found; C: 72.9;
H: 5.9;.N: 3.5. ' .
' ' The following compounds were prepared as described above;
4- [N-(z benzyloxy-s bromobenzylamino) ] -2-fluorobenzoic acid, mp 153°c
4- [N-(2-benzyloxy-5- bromobenzyl)-N-ethylamxno] -2-fluorobenzoic acid,
mp 204°C.

The t-butyl esters used as starting materials were prepared

as outlined in Reference example 1 using



Exampl e 8 A m xture of nethyl

4-[ N- (2- benzyl oxy-5- bronobenzyl ) am nol - benzoate (1.0 g) and

et hanol P AHOIBY 425 g) was stirred and heated at-  150[ ePCVGBISMTB hour s
and allowed to cool to anbient tenperature. The resi due was subjected to
medi um pressure chromatography on silica eluted with ethyl acetate
initially and then with a m xture of nmet hanol and ethyl acetate (5/95
v/iv) to give - 4-[ N (2-benzyl oxy-5-bs agobenzyl) -

am no] - N- ( 2- hydr oxyet hyl am no) benzam de, yield (0 32 g), np 121-122C.

Anal ysi s: ] r t 7; H 5.1; N 6.2
Anal v tq‘&%i HaﬁuJ Br M%&&%Q%S;JJ ,\ﬁ?ﬁé@é& BT S T oe i an
J=5.8 Hz), 3.46 (t 2H J=5. 8Hz) 4.32 (s, 1H), 5 2 (s, 2H), 6.64 (s, 1H,
6.51-7. 62ekdiip1d 44) . 7. 94 (t, 1H J=5Hz). = . V\096/03380

PCT/ GB95/ 01728

Using this same meffSd hhet Hy- é’pﬁFBﬂFlPélf'es Q’c’%i'ﬁbﬁ'ngl)n‘h'teé’r‘Ylélmsmlhere wer e

pr epar ed: benzoyl chloride (1.04 g) in. d;chlcrome;hane (20 mL) was added :

- LN (2 benzul it WoeRRRENEY ) ARl Rud Q! 15! Lyl dgenzam de,
N-( 2- benzW’ch?Y]@mb??)rféb%gill in mz@zmywmhm ABP (M) hgadl ek ytet 013d.) - The

t hi Ophener&-ce%rb%ﬂiﬂré%amlﬁagd to b5 ambient temperature,-

(2-benzyl oxyébe‘pz %’ﬁhm no n{dr ox et‘gé/ ) benzam de 13f [err] C 4-
[ N- ( 2- ben2§i 6%y B Eﬁl TSt Hof 2 NP ??yﬁ‘i‘%k’?%t‘ﬁ‘?b?%é’h?am de; np

95- 97[. er r§aBurated, Expwph=® sBdium bicarbonate solution and dried. ‘The solvent

1-(3-Di rreuygg,;gvg RIQRY | L8k %%@r%_gd% enzyPg{dsrugchl or| de (0.85 g) was ‘

addedtoastlrre m xt ure oxy
benzyl ) - NEREORSACTRRRIY] t Bliuked | rh- %&F%&Fyl 9fc meetiagol laﬂg) ethyl acetate

benzenesulxbongw de THO mSeshal Gmdl Bﬂﬂﬁé&%@cﬁ}%tﬁﬂﬁeé Q.rZJ g):?]zﬁﬁd
trlethyle\:mnge(gnéf(gg i n. NN- di met hyl f or mam de (10 and m xture
was stirred af AToERBYature for 16 hours. V\at er (30 nL) was added

to the rewontkanzyl xNuewhyhamnizio) viers 3t preridpbretbel) etleddantde, yield 0.36
g, mp 119-121°C. '

Analysis C29H283rN§O2 thecr?: C: 65.7; H: 5.3; N: 7.9. Found: C:
65.8; H: 5.3; N: 7.7. _ :
The [N-(2-benzyloxy-S-bromobenzyl)-Néethylamino]benzoyl
chloride used as starting material was prepared as folléws:
~ Oxalyl chloride_(1.14 g) was added to a solution of

[N-(2-benzyloxy-s-brpmobenzyl)-N-ethylamino]benzoic acid (4.0 g} in
- dichloromethane (100 mL) and stirred for 20 hoﬁrs. The solvent was

evaporated under reduced pressure and the residue obtained was used

directly without further purification or characterization.

Example 5
The compounds listed in Tables 2. to 2g were prepared from
the appropriate acid and amine using a similar method to that

described in example 4.

Diphenylphosphorylazide (0.61 g) was added to a cooled

' (0°C) solution of 2- [N-(2-benzyloxy-5-bromobenzyl)-N-ethylamino] -
thiazolyl-5-carboxylic acid (1.0 g) in DMF (10 mL) and the mixture was.



times with ethyl acetate (20 nL each tine). The conbi ned et hyl acetate
extracts were washed consecutively wi th aqueous 2N HCL (3x10 ?f)( queous
saturated NeO@R338t] solution (3x10 nL) and water (10 ni) A r/CB ‘}12?3 The
resi due obtai ned on evaporation. of the solvent was filtered through
silica using ethyl acetate as eluant. The sol vent was evaporated and on

trituration with diethyl ether the residue gave

2- [ N-(2-benzyl oxy- 5- br onobenzyl ) - N- et hyl agg no] - N-( phenyl sul phonyl ) -
t hi azol e- 5- carboxam de, yield 0.358 g, np 140- 145[err]C Anal yS| s:

C[err]H[err]BrN err qerr Slerr] hem hydra theory N:
7.0.  Found E**%4 % ‘;f*% ﬁﬁl"e%"."?‘?e f%fl—é(NW‘(tﬁ%O Gre rrf’f"% é?'F “el 08 (t,
3HJ = 6.2 Hzp,73 944wa(squd§d dob tRe miZt @R waq sriddp ath atbieng teppratir@6- 7. 82
(m 14H) r‘r.pzl ﬁo&:@ Water (50 mL)TOQS %Qg&i)'ﬁgd&el Eé&c@goﬂ 'ﬂu.:-[@ﬂ]e arf W\er e

prepared u5|n a simlar method that described In exan‘g e 9 using the
appropriate &Biel vagnRKkCAAFIRE BhTeSUHITREIEFRIREIAS Ade5RES g r\’é‘t%‘l“ihaFk‘“e)

V\03$6/ 03380 The ethyl acetate extracts were dried and evaporated to dryieed/ Gifi6/ 01728
4-N-( 2- benzfﬁﬁgj)‘eS%?dﬂ%“bé'ﬁiﬁ“)b’ﬁt&f‘hﬁﬁ °§r°“5ﬁ??f8}’¥5’énf8ﬁ|£f? HE™(SUFRY) |
sodi um azi de wi€h & g}xtaune cfrrUniluatetach|apdi dichldroheghanen(20:80 v/v) was

N - di et hy| QLRGP coS8leds YRS JIPRLER-80ML wBl hidiHad] h20[ ] C for 18
hours. The reaction m xture was allowed to cool and was "poured into water
(100 ). Theé-pre@rpsnzaiexXnds filtered and dried. On crystallization from
acetic acid EQSﬁébeﬂﬁgi)Obléﬂhgﬁihlno]fﬁ=(ﬂcdiﬁbfﬂ%mzno)thzazole 5-carboxamide,

benzyl oxy- 5- brom)ben 241 ly] ami no) phenyl Jtetrazol e, yield 1.2 g, np
206- 208[ er r] &ield 0- i aﬁys"?ps Crerr]Herr]BrNerr]O Theory: C 59.5; H -

4.8, N 15.1.  Found: C 59.9; H 4.8; N 14.8. [err]H NWR
DVEO d 1yl ) ) HgJ&6. Bdunad- &7
(ZH), A [ZirE]S)Anzﬁf'sf L]GCZPSZSME%O{%%J r%) 82 ). Exgnps(g ¥Hs J&6. Bdunat & (s

conpounds | i $beti Hn 3 ¥: §-4nd 5a were prepared usi ng a simlar thod
to that described in exanple 11 using the appropriate - '

Example 7 _
The compounds listed in Tables 3 and 3a were prepared from
the appropriate acid and amine using a similar method to that

described in example 6 using the appropriate starting materials.

Example 8 , .
A mixture of methyl 4- [N- (2-benzyloxy-5-bromobenzyl) amino] -

benzoate (1.0 g) and ethanolamine (0.425 g) was stirred and heated at
150°C for 6 hours and allowed to cool to ambient temperature. The
residue was subjected to medium pressure chromatography on silica
eluted with ethyl acetate initially and then with a mixture of
methanol and ethyl acetate (5/95 v/v) to give
4-[N-(2-benzyloxy-S-bromobenzyl)—

amino] -N- (2-hydroxyethylamino) benzamide, yield (0.32 g), mp 121-122°C.

Analysis: C23H23BrN 0,: theory: C: 60.7; H: 5.1; N: 6.2; found:

C: 61.0: H: 5.0; N: 5.9,

'H-NMR (DMSO-d_): & 3.28 (t, 2H, J=5.8 Hz), 3.46 (t, 2H, J=5.8Hz),
4.32 (s, 1H), 5.2 (s, 2H), 6.64 (s, 1H), 6.51-7.62 (m, 12H), 7.94 (t,

1H J=5Hz).



nitriles as starting materials. Exanmpl e 13 A m xture of

2- benzyl oxy- 5- br ombbenzal dehyde (4.2 g) and

2- ami no-NOBHBP - 1. 3, 4-t hi adi azol e- 5- car boxani de (2.7 g) PCHGBSSERRE (200
m.) was heated under reflux for 2 hours. The sol vent was evapor at ed and
resi due was dissolved in ethanol (100 nlL) and was heat ed under reflux for
3 hours then allowed to cool to anbient. tenperature. Sodi um borohydride -
(0.53 g) was added and the reaction - gg@ xture was stirred for 16 hours then’
poured into water (500 nmiL). The aqueous m xture was extracted 4 tines

wi th ethyl acet ate each ) onbi ned extracts were washed 3
times with water ggﬁtrgms each '?ety? mt%h%relaep&rflﬁﬁé& 379 The resi due
obt ai ned GﬁtF@rﬁéva'the@‘P vere prepatedont was subj ected to chromat ography on
silica, eluting with a m xture of ethyl acetate and di chl ororrethane (1/5

viv), to give _ 2-[ N (2-benzyl oxy-5-bronpbenzyl)am no] - N-E yl -1, 3, 4-
WO 96/ 033 OIN (2-be zyloxy-5-bromobenzyl) amino] -N- (3-pyridylmethyl) enzap@p/ G|395/ 01728
- 38 - nlphlmilcazol e-5-carboxam de, yield 0.81 g, mp 154[err] C.

- Anal ysi B N t H 4.6. N 12.1.
Fgﬁné:sl ?: QL?%Z(LHL ﬂ’EYSEe{{me% YL’SN' ?’?}(ﬁ"ﬁl\}ﬁ% SH ) [err] 0.86
(t, 3HJ= Fhsmneisﬁarkemqamm m8 9§7¢(q, 2H),  4.55 (d, 2H J=5.6Hz, 5.18
(5 ZH) Z (E ggnz@r%xﬁ@xzylgalﬁ{ho(] t-N- (%thﬁrdrgx@ty}g))benganﬁae( tmp Hi i.L 6HZ)

The 2-am no- & i adi azol ecar boxam de used as sftarting
material #a&¥ %Fé’gm??eﬂ@é‘érV‘t?é&ﬂﬁ‘f“ﬂ“ﬁ“ak% -hygeysgwyl) benzanide o8 and J
Pr akt Cherss?,%p 55, 1990 using a simlar nmethod to that of reference
exanpl e 1. Exanpl e 14 - Et hyl _ ' :
- 2-[4-(2-benzyl oxy- 5- br omobenzyl am no) phenyl ] - but anoate (4.2 g) was _
dil uted i Bxsmedeltion of nethanol (20 m) and THF (20 m). A 2N aqueous

sol uti on of “sodi UmybYSlkbde1URSOBELISS A carkler il WyBethibgd A amdi ent

tenperature for 18 hours. The vol une of “sol vent was feduced to half the
original V8138’ ARG BEAegr £] SosHiTFed MIAERRE. OF 1R (¥t RrPensYhery-Schremet ed wit h
2N HCO  tobphtyd) amcbtbylamdodathiazaliet §i-cakboplyl se alcad e(2($) X 50 m ). The comnbi ned

Subj aot eq rreniisonssi il S ) PMRSURRR hEl e g LT B o 1] o

gi ve triethylamine (0. 225 g) in N, N—dimethylformamlde (109 mL) and the
mixture was stirred at ambient temperature for 16 hours. Water (30
mL) was added to the reaction mixture which was then extracted three
times with ethyl acetate (20 mL each time). The combined ethyl
acetate extracts were washed consecutively with aqueous 2N HCL (3x10
mL), aqueous saturated NaHCOa-soluticn (3x10 mL) and water (10 mL) and
dried. The residue obtained on evaporation of the solvent was -
filtered through'silica using ethyl acetate as eluant. The solvent
was evaporated and on trituration with diethyl ether the residue gave.
2- [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino} -N- (phenylsulphonyl) -
thiazole-S-carboxamide, yield 0.358 g, mp 140-145°C.

26H24BrN30452 hemzhydrate theory C: 52.4; H 4 2 "N: 7.0.

Found C: 52.1; H: 4.0; N: 6.7.

Analysis: C

1H NMR (DMSO-d.): & 1.08 (t, 3H J = 6.2 Hz), 3.44 (q, 2H J=6.2), 4.62
(s, 2H), 5.15 (s, 2H), 7.06-7.82 (m, 14H).
Example 10

The compounds listed in Table 4 were prepared using a
similar method that described in example 9 using the appropriate acid

and amine or sulphonamide as starting materials.



2-[4-(2- benzyl oxy- 5-br ormbenzyl am no) phenyl ] but anoi c ‘acid (yield 1. 31
gun . le 15 A m xture of

6-[ N-(2- beﬁ?gg%”% bronobenzyl )-N- et hyl am no] pyr.i da2| ne- Clgglr’ 56“%3’#1 de
(61.7 g), sodium hydroxide (28 g) and isopropanol (400 ml) was heated at
reflux for 1 hour. The m xture was cooled to 70C and water (800 m ) was
added over 30 mnutes. The mxture was acidified to pH 3-4 with a solution
of formic acid (41.5 nl) in water (200-md? -over 30 m nutes, at
25-30[err]C. The mixture was cooled to 10C, the produce filtered off,
washed with water and dried to give '

6- [ N- (2- benzyl oxy- 5- br onbbenzyl ) - N- et hyl am no] pyri dazi ne-3- carboxylic
acid (60.2 g ExgmRledliq| ). WO 96/-03380 -
PCT/ GB95/ 01728 ' A mixture of 4- [N- (2-benzyloxy-5-bromobenzyl)3§- ethyl-

The starting mat a5l 2 0.9 g) and oA M Xxture of
6- oxo- 1, 6-di h r%’f???ﬁ?h% gpcar )oxy iilémac e i 7an24amgn§;£ Ref: British

Pat ent 856, 4@9]>r1d¢- butey ) digel gi-dierygl farpamide Fﬁ%ﬂi‘ar‘féﬁ heatel 3¢ and conc.

Herr] SO err]gsdiprsh Gt)12008 feaiedonds.r efﬂeui(edc&ﬁ.orﬂ- mixtui@Uias. Itlfbw&mﬁbent was
evaporated and the residue washed with n-b acetate to gi

I
6- 0x0- 1, 6- di A oHfr PR PPIERSRIREY BUSEFI &1 sy (1?& BET PYERSosT ef%f)erey f
79-80[err] C. and driedr r Jod- dWRréTi[ieatonDfSD) acdtdrrdci@. @@retwas3pbtaingd 5Hz)

1.40 (sextet e i 564 6. 96
(i 1k Issorpte goas: Behponyys-bodiopelvi Pl ecks i hipihi) fthaahd,

To a m xt ure ykelghogphomps2asxyedtiCori de (20 nl) and acetonitrile (40 m)
heated at reflux was added a sol ution of n- butyI

6- oxo- 1, 6-di hydropyri dazi ne- 3-car boﬂyl ate (20 g géolgl t£_,| I 0 m )-
The reaction YHEat e‘ébgéﬁﬁré'ﬁ‘l" uRePDr S0 sr?riutﬂe Co i ad gd to an

i ce cool ed sodaubi an @fs;Kherwsl.€Jerr] (87.8 g) in water (600 m) W th
vigorous stirring. The product was filtered off, washed with wat er and
dried at 60[efr]C to give n-butyl 6- chl oropyrlda2| ne-3-c¢ arboxyl ate (17.5
g, 80%yield) ® MR (DHSO-HLI| & 2]48 (t, 3H J=6.8Hz), 3.55 (d, 2H J=6. 8), (s,

2H), 5.21 (s, 2H), 6.73-7.81 (m, 12H).

Example 12
The compounds listed in Table 5 and 5a were prepared using

a similar method to that described in example 11 using the appropriate

nitriles as starting materials.

Example 13
A mixture of 2-benzyloxy-S-bromobenzaldehyde (4.2 g) and

2-amino-N-propyl-1,3,4-thiadiazole-5-carboxamide (2.7 g) in toluene
(200 mL) was heated under reflux for 2 hours. The solvent was
evaporated and residue was dissolved in ethanol (100 mL) and was
heated under reflux for 3 hours then allowed to cool to ambient
temperature. deium boiohydride (0.53 g) was added and the reaction _
mixture was stirred for 16 hours then poured into water (500 mL!. The
aqueous mixture was extracted 4 times with ethyl acetate (50 mL each
time), the combined extracts were washed 3 times with water (100 mL
each time) and dried (Mgso4). The residue obtained on removal of the
solvent was subjected to chromatography on silica, eluting with a
mixture of ethyl acetate and dichloromethane (1/5 v/v}, to give

2-[N-(2-behzyloxy-s-bromohenzyl)amino]—N-propyl-1,3,4-



[err]H-NMR (CDCl [err]): [err] 0.99 (t, 3H, J=7.5Hz), 1.48 (sextet, 2H,

1 J=7.5Hz), 1.84 (m 2H), 4.49 (t, 2H, J=6.5Hz), 7.71 (d, 1H, J=8.3Hz),

8.18 (MO 943380)=g 3Hz). Excess gaseous antfeBOSAE8added to -
an ice bath cooled solution of n-butyl 6-chloropyridazi ne-3-carboxyl ate
(40 g) in met hanol (280 ml ). The m xture was stirred at anbient
tenperature for 4 hours and the resulting residue filtered off, washed

wi t h et hanol (20 n) and dried to-gisve 6-chl oropyri dazi ne- 3-car boxam de
(28.05 g, 95.5%vyield), npt. 243-5[err]C [err]H-NVR (d[err]-DVBO):
[err] 7.96ntMiQ36he-5tar :abd, o 8- nedoel  (d, 1H, J=8.3Hz),
8.52 (broad s,gllqﬁe. SelarsBulifiabS yibih é’éﬁ%}’?@ olr??d@e' (71.4 ) was added
dropwi se to a m xture of WD 96/ 03380 S I
PCT/ GB95/ @#dR&is C, H, BrN 0,S: theory: C: 52.1; H: 4.6; N: 12.1. -Filnd: c:

5- br ono- 2- ngl_r g)gypz%rﬁ:@l q§ de (100.5 g) and Klerr]CJerr] (207.5 g) in

1- net hyl ik pyrrol1di'noné“ (500 m) at 30[err]C over 1 hour. The m xture
was stirred for 3 hours at 35-40[err]C. A solution of ethylamne :
hydr ochl oAj ( . hano 2 h) - add o] 0 m.nhutes at
35[err]C agélmﬁh?“rﬁ%x?ﬁ}r'egs{t?%rgﬁ %%5322 l%hfs%? g'g %%['e?'re?cf%q’ ghgbl ution of
sodi um bofo?y dfi R ¢2%682g)5-Lh (E- n#thyT -02-PyA7r i @Bho%e53 360 ¥ ) was

added oveu=2. 7mauy 3.8 @5-ADpheéuh)C and the m xture stirred at 40-45[err]C

for 2 hours. T I Xt ure cooled (10[errl1Q),. diluted with ethyl
acetate (200 m ?g%?da%%ﬁ°dfﬁﬂrﬁyfﬁ'lzél'ﬁd?’li‘%‘,%ﬁb“rﬂr?‘.”‘&f‘h‘ée P88 ti ng
preci pi t ape starving faderéaledasidrepsiesihasl dastibed| inenerxakd chemGapet rol eum
ether and,,s, depLdnliNASLaMaCHI:S, §8] efsrskgsél%% ggﬁidqﬁewgdg rified by

stirring. in a m xture of acefonitrile (14 uene (700 m) at
80[ err] C B3t 96 referensg @@mpiedi-ing to 10[err]C and filtering off the
product to give N-ethyl N- ( 2- benzyl oxy- 5- br onobenzyl )am ne hydrochl ori de
salt (13. [6; /% yield). [err]H-NVMR (d[err]-DMSO : [err] 1.20
(t, 3H J=7 — 2.97 (q, 2H, J=7.3Hz), 4.13 (s, 2H), 5.20 (s, 2H),
7.15 (d, 1H, J=8. 3FEhyl 7- 2{F-1@0zykvxy GHpromobefzylaminb) phédhylJ=2. 5Hz), 8. 68

(broad s, pdddhoate (4.2 g) was diluRed 2 WI&10Eion of methanol (20 ml) and

N- et hyl - N- ( 2- ben2él oxy-5-bronobenzyl )am ne = hydrochloride salt (87 g),
6- chl or op¥ts da%i™eé: 3 AF RFREPHY SoYussoR PEasrfium Neydeeside yas( addeq) and,

1- et hyl - agwixdiredstiened \ahSakaahe Gemperhttie E6F 134hourBOUMRe wGhed tO

20[ er 1] C gndoagded Lo Aala (100 Tl MLl 00 QUSuna SEdeL" {4405 ™ T 1 NI NG
t he tenperature below errfCwth extérna
added. The mixture was acidified with 2N HCl to pH 3 and extracted
with ethyl acetate (3 x SO ml). The combined extracts. were dried-
(Mgso4) and evaporated and the residue was subjected to
chromatography, eluting with 10% EtOAc/CH2C12, to give
2-[4-(2-benzyloxy-5-bromobenzylaminc) phenyl]butanocic acid (yield 1.31

gum) .

Example 15°
A mixture of 6-([N-(2-benzyloxy-S-bromobenzyl)-N-

ethylamino] pyridazine-3-carboxamide (61.7 g), sodium hydroxide (28 g)
and isopropanol (400 ml) was heated at reflux for 1 hour. The mixture
was cooled to 70°C and water (800 ml) was added over 30 minutes. " The
mixture was acidified to pH 3-4 with a solution of formic acid (41.5
ml) in water (200 ml) over 30 minutes, at 25-30°C. The mixture was
coocled to 10°C, the produce filtered off, washed with water and dried

- to give 6-[N-(z?benzyloxy-S-bromobenzyl)-N-ethylamino]pyridazine-3-
carboxylic acid (60.2 g, 97.2% yield). -



cooling. Ethyl acetate (725 m) was added and the mxture stirred at
20[err]C for 2 hours. The precipitate was filtered, dried, washed wt

~ 40- 60 pet r ov@9603dsther and dried under vacuum at 65C to gi v PCTIGBYS/01728

' 6-[ N-(2- benzyl oxy- 5- bronmobenzyl ) - N- et hyl ami no] pyri dazi ne- 3- car boxani de

(83 g, 84.7%vyield), npt. 171-172C [err]H-NVR (d[err] -DVBSO): [err]
1.12 (t, 3H, J=7.0Hz), 3.66 (q 2H, J=7.0Hz), 3.66 (g, 2H, J=7.0Hz), 4.85
(s, 2H, 5.19 (s, 2H),; 7.07-7.16 (m 3H 39 -7.30-7.51 (m 7H), 7.79.(d, 1H
J=9Hz), 8.10 (broad s, 1H). -  Exanple 16 ~ To a solution of
2-[ N- (2- benzyl oxy- 5- br onpbenzyl ) - N- WD 96/ 03380

PCT/ GB95/ 01728

et hyl ami no] pyri di ne- 5-Taar¥sexyitgcmaksrday yagprgpated 1 éﬁ%’cﬂ“&ﬁet hane (50 m)
was added propanesul phonam de (0.3 .g), dinethylam nopyri m di ne (0 493 g)

and 1-(3-di nethyl am naopro et hyl car baodi.im de h och
The nixture was stirréd H?%é%‘rtﬁ e%:f oXPa b P EY &f%p’f%ga ‘?‘xé’h(' r?ﬁl oured
into 2N HO . (Ibe. z@rg)armefJ By tishomateepBsat edshnach- buwyashatamt(hswattlér and

brine, then drjed err] filte a ey, Bt&fae TR 5E$UL L NY
oil was puri 7 %Jaﬁgwﬁ%nﬁt)o%r%dap yé 0%26&45?{1?031)% ?{a luti ﬁé W t %?
et hyl acet at ehdhech| Brefel Yentewasy eypnprated and the residue washed with n- butyl

N-(2- [ N-(2- b%ezyéchnyo glbé Qngb@azylamb& - Bytkyarbpyel B indi NeabosaLbany | ) -
pr opanesul phonam e ( as a white foam Exanpl e 17

The conpounds#§-&t &d 7° 5*1'61’5%“%“‘%&1’8’?% Epared using a simlar method to
that described in Exarrpl e 16 using the appropriate sul phonam de as

starting mate anpl £ ;18 - N Vet axledy PspPyL
2-[ N-(2- benzyF’oxy 5¢5P o%bgﬁzyla% f\f’- 3 J ?1y Hé%n‘ no pyrlg? ne- 5- car-fog%)rﬁ de -

was prepar ed i 6 OntmN-35 o py{28 {(t, 2H, J=6. SHz), 6.96 (d, 1H, J=10Hz), 7.83

2- [ N- ( 2- benzyloxyr, 55hroREpbenzsd Jnhbsat Syhan no] pyri di ne- 5- car boxani de

using a simlar met hO('eroté) n:[:.:rlggreoif %%ngheor;&s? o%&x c>!.‘::|(.ade5 (ggl ?bt %.I ned as
acetonitrile (40 ml) heated at reflux was added a solution of ri-butyl
6-oxo-1,6~dihydropyridazine-3-carboxylate (20 g) in acetonitrile (80
ml). The reaction was heated at reflux for 30 minutes, coocled and
added to an ice cooled solution of K CO, (87.8 g) in water (600 ml)
with vigorous stirring. The product was filtered off, washed with
water and dried at 60°C to give n-butyl

6-chloropyridazine-3-carboxylate (17.5 g, 80% yield), mpt 110-111°C.

Ta-m (coc13): 5§ 0.99 (t, 3H, J=7.5Hz), 1.48 (sextet, 2H, J=7.5Hz),
1.84 (m, 2H), 4.49 (t, 2H, J=6.5Hz), 7.71 (d, 1H,. J=8.3Hz), 8.18
(d, 1H, J=8.3Hz). _

Excess gaseous ammonia was added to an ice bath coolgd
solution of n-butyl 6-chloropyridazine-3-carboxylate (40 g) in
methanol (280 ml). The mixture was stirred at ambient temperature for
4 hours and the resulting residue filtered off, washed with methanol
(20 ml) and dried to give 6-chloropyridazined-carboxamide (28.05 g,
95.5% yield), mpt. 243-5°C. '

lH—NMR (dG-DMSO): 5 7.96 (broad, 1H), 8.07 (d, 1H, J=8.3Hz), 8.22
(d, 1H, J=8.3Hz), 8.52 (broad s, 1H).

Benzyl bromide (71.4 ml) was added dropwise to a mixture of



a gum  MS (FAB)+: 496( M) + [err]H NVMR (DVSO-d[err]): [err] 0.80 (t,
3H, J=6.7Hz); 1.10 (t, 3H, J=6.7Hz); 1.56 (sextet, 2H, J=6.7Hz); 2.93 (s,
3H); 3.waoéwazsieH), 3.58 (g, 2H, J=6.7Hz); 4.72 (s, 2H)CT/GBEDI{2S, 2H);
6.57 (d, 1H, J=9.3Hz); 7.07 (d, 1H, J=3.0Hz); 7.10 (d, 1H, J=9.3Hz);
7.29-7.56 (m 7H); 8.15 (d, 1H, J=1. 7THz) . Exanpl e 19
N-(1- (Met hoxycar bonyl) - 2- hydr oxyet hyl ) - 2-[ N- (2- benzyl oxy- 5-
bronmobenzyl ) - N-et hyl am no] pyri di ne-5-¢ar boxam de was prepared from
2- [ N-(2- benzyl oxy- 5- br onobenzyl ) - N- et iyl ani no] pyri di ne-5- carboxylic acid
using a simlar nethod to that described in the first paragraph of
Ref er enceS @¥anpi2ehydrorgberngpt dahyin /1095 gl RAnd- Ky, 0idP3r DFAndat e was
\é\gr?g?)ggfrg%?eghyl -2-pyrrolidinone (500 ml) at 30°C over 1 hour. The mxxt:ure q

use
i nstead o asefﬁlﬁreflof o) oRRE ARad® 38t G ned“éé‘t’am’gﬁﬁfthﬂ\?g‘f‘?AB[ err] ): 542
( MH) [ er r | hydrochlgriddd (EVR gDMBOnefhane] (R50 [m3) ryas] Added( over3ph mimGtedHz); 3. 59
(M _2H): 2 §3:4 Spa U mixeied Gsliveabhe JnflEeds o8 Bc(dd, adtleads Be01)
4.77 (s, 9 (t 9 (s TH--J=9. 3Hz) ;
7.04 (d, q_ ium bs*z“w’mi?e <?6®9( dm met}zb-%mml?dwn? @QO(W W9 7.93
(dd, 1H, addl»&%v%r 3B Hotikks ,at:835?-80(61an&HheJm‘ﬁat3fR)S£1&eﬁoat( Qo-dddc 85x320Hz) .

D oD ben JTIFE N BB TR P8 FBT S LTy ke et sehr st e | a00g &

simlar mabheut moidifaed ohtEMnm:Je (39500emlept Thﬁetrhgdltﬂng edepipitaroate  was

usegm | gstzv%@dfpﬂ‘tegs& 3¢k, 2iabRP e O RRPLAPROR! fedBRedifeBRk:Ad O - {

N- (1- Car b‘&kﬁdzmﬁyﬂr"éﬁy@'t H9I§°°§ [IW—"EZ‘%?éﬂ‘ﬁ/I"’BhP“S%’FGnW stirring in a
sz?iyl() I\hﬁecthyé ag1 SR_lpyivrila a1 Gy tmaaeamnwg@gprnapawdoié @k 30
met hoxycar 0 e
br omobenZ$HJ* ﬁ- ef?‘n{#’ﬁ%ﬁ%f%y f”&‘?/%é%e%ﬁ?b%y §‘Red8r‘ff§'ﬂ¥ﬁ ‘ygé‘ﬁ”rfql'?ﬁhylnet hod to
t hat desov-i(Relknzpldxyahiirendhengxaping MWMeMt (13 6 g, 76.7%
yield).

trr (d,-DMSO) : & 1.20 (t, 3H, J=7.3Hz), 2.97 (g, 2H, J=7.3Hz), 4.13
(s, 2H), 5.20 (s, 2H), 7.15 (d, 1H, J=8.3Hz), 7.22-7.60 (m, 6H), 7.70
(d, 1H, J=2.5Hz), 8.68 (broad s, 1H). | o

A mixture of N-ethy1¥N-(z-beniyloxy-545romnbénzyl)émine
hydrochloride salt (87 g), 6-chloropyridazine-3-cafboxamide_(35 g) and
N’aHCO3 (41 g) in l-methyl-2-pyrrolidinone was heated at 115°C for 24
hours, cooled to 20°C and added to water (1100 ml) with vigorous
stirring, maintaiging the temperature below 30°C with external
cooling. Ethyl acetate (725 ml) was added and the mixture stirred at
20°C for 2 hours. The precipitate was filtered, dried, washed with
40-60 petroleuﬁ ether and dried under vacuum at 65°C to give
6~ [N- (2-benzyloxy-5-bromobenzyl) -N- ethylamzno]pyr1dazzne -3- carboxamlde
(83 g, 84.7% yield), mpt. 171-172°C. '

ly-amr (d,-DMSO) : & 1.12 (t, 3H, J=7.0Hz), 3.66 (q, 2H, J=7.0Hz), 3.66
(g, 2H, J=7.0Hz), 4.85 (s, 2H), 5.19 (s, 2H}, 7.07-7.16 (m, 3H),
7.30-7.51 (m, 7H), 7.79 (4, 1H, J=9Hz), 8.10 (broad s, 1H).

Example 16 _
' ' To a solution of 2- [N- (2-benzyloxy-5-bromobenzyl) -N-



extracted with ethyl acetate and purified by trituration in hexane (np
162. 0- 168. 5C) . MS (FAB[err] ): 528 (MH)[err] J[err]H NVR (DMSO-d[err]):
[err] 1.09 WO903380)=6. 7Hz);  3.62 (g, 2H, J=6.7Hz);" 3.80 (RCIBISHIBI0OHz) ;
4.45 (g, 1H, J=5.0Hz); 4.81 (s, 2H); 5.13 (s, 2H); 6.94 (d, 1H, J=9.7Hz);
0 7.12 (d, 1H, J=9.3Hz); 7.25-7.50 (m 7H); 8.11 (dd, 1H, J=9.7, 2.7Hz);

1 8.48 (d, 1H, J=2.7Hz); 8.56 (d, 1H, J=6.7Hz). Exanpl e 22

N ( 1- Car boxybutyl ) - 2-[ N- ( 2- benzyl oxy- 5- br ggobenzyl ) - N- :

et hyl am no] pyri di ne- 5- car boxam de was "pr epar ed usi ng asimlar nmethod to
that of Exanp 98-115] AB[er ).. 54 err|

[err] H NMR (Dﬁ/gﬁ F%‘@}’}"‘dlf%rrfa%}’%&’(ﬁ ac (on.97 )?‘%?%%L?@H,‘“

J=7. 9Hz) 1. 381) was add¥® 6p&BB80phonamide (0.3 g), dimethylaminopyrimidine

PCT/ GB95/ 017284 493 ) and 1- (3-dimethyl s esytonmoss e, mdrocthSERLE!
2H, J=7.9Hz): 9-492 q,anZH J—7lm§HZy) am:.nogropyq)etzﬁ carbo b:.m e yroc éi%ﬁ

J=7.9Hz): 4. 7%0(58 gy The migtyre Wﬁftweeeﬂ( gmbippe tempsmusﬂzfyr 173 08 (d,
1H, J=2. 1Hz) ; ndufd9 44 p&&iedJnﬁzﬁfﬂ)HCJJ 3fe Z:z&&:.(cnlayer tdd) separ@fed dda 1H,

iH)8 3, 2. 1HZ) %E% (t(iix water and br:j._rlxze), then gn.(eg (Mgsb )i f:.lterecwzagxd 12.41 (bs,
2-[N-(2- BenzylemagpzSeéar ontiee pgsulyidyg (‘)tyodasmmp?iadebﬂn)dh).‘ematography on

am no] pyri di ng; a-d aéamg?i,ﬁ? é‘%l; hvgqs f ﬁQ@%ﬁ%f&Qﬂi [JN‘ «S:?Ve

benzyl oxy- 5- br onobenzyl c clopro am no yr| i Ne- 5
car boxyl at e u¥f g ¥ &- HF‘Fé’l“*ﬁE‘tshb‘fme RZhAt - Noﬁtfas%amoépnnék@%-ﬁrqmnﬂ)-

product was eyidpaatadpnblidnhiad b agetad @ @deptdalf i ed by trituration i n
hexane (np 212.5-213.0[err]C). Et hyl

2-[ N-(2- benzyl oxy-5- bronobenzyl ) - N- (cycl opropyl -
met hyl ) am no] Byanipde (&7- 5- car boxyl at e was prepared fromethyl 2-[N-(2-

benzyl oxy- 5- br onobenzy | -

cycl opropyl net hyl brom&%@%&?a é% r%iq%@&- §ntcﬁiggt 0 ‘1?%1 gé%sag?‘li t‘)lg A

Ref erence exafi¥idas, mashed ftpi Fytt fREcpiRRIUE? By miPLEs alﬁeF“!eI‘b% iaBgTEripte 80%
di chl or onet hage ghBndifiyang starting material.

Example 18

N-Methyl-N-propyl 2-[N-(2-benzyloxy-5-bromocbenzyl)-N-
ethylaminol pyridine-5-carboxamide was prepared from N-propyl
2- [N- {2-benzyloxy-S-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide
using a similar method to that of Reference Example 5 and obtained as
a gum.
MS (FAB)+: 496 (MH) "

lH NMR (D__MSO-dS): 6 0.80 (t, 3H, J=6.7Hz); 1.10 (t, 3H, J=6.7Hz); 1.56
(sextet, 2H, J=6.7Hz); 2.93 (s, 3H); 3.31 (m, 2H), 3.58 (q, 2H,
J=6.7Hz) ; 4.;7.2 (s, 2H); 5.19 (s, 2H); 6.57 (d, 1H, J=9.3Hz); 7.07 (d,
1H, J=3.0Hz); 7.10 (4, 1H, J=9.3Hz); 7.29-7.56 (m, 7H); 8.15 (4, 1H,
J=1.7Hz).

E_xgggle-ls :

N-(1- (Met:hoxycarbonyl) -2- hydroxyethyl) -2-[N-(2-benzyloxy-5-
bromobenzyl) -N-ethylamino] pyridine-5-carboxamide was prepared from
2-[N- _( 2-benzyloxy-5-bromobenzyl) -N-ethylaminol pyridine-5-carboxylic

| acid using a similar method to that described in the first paragraph

of Reference example 27 (except methyl 2-iodo-3-hydroxypropanoate was



Exampl e 24 '

6-[ N-Al'l yl - N-(2-benzyl oxy-5-bronobenzyl ) am no] pyri dazi ne- 3-carboxylic
- aci d wasvepepaased from butyl 6-[N-allyl-N(2-benzyl oxy- PCT/GB95/01728

" 5-bronobenzyl ) am no] pyri dazi ne- 3- carboxyl ate using a simlar nethod to

that described in Exanple 1, except that the product was extracted W th
di chl.oronet hane and purified by crystallisation from :
di chl or onmet hane/ hexane. (nmp 135- 136_{.‘,) The starting
material was prepared as foll ows: - But yl _

6-[ N-(2- benz | .0 5- bronobenzyl ) am no] pyri dazi ne- 3- car boxyl at e was
prepared as %{tls? Sf\'/ﬁdf PEidT* ﬁ:é’t"\f;t‘:gﬂclaﬁd $aF toFRiRfAdDER W gum-

6- chl or opyssi ¢EBE he- -s32camdxyl ate using a sinilar method to that
described in Reference exanple 23 for the preparation of ethyl

6-[ N-(2- bqnzg’/moxg 5- br ombbenzyl ) am ne] pyri dazi ne- 3- car boxyl ate ° WO

96/ 03380 MSO- d Y: & 1.10 (£, 3H, J=6.7Hz); 3.59 (m, 2H); 3PGTAEBAE 01728

- 44 - zexcept :t»hea.pa" Qfsct V66 (Ba izhi aflebdi Or B gﬁ of i 4 -
rom di et%yl et her .

tri-fluorogget:}% E}CId salt and it was c stal i sed

(np 133- 135[ err &= 19 (s, 2H); 6.3, t (%388 iblitQH (4. 1H,

6- [ N- ( 2- b@nzylHaxy -5 0br @nolzenays )3-Kz), amm] Py I (m¢l o) A e? %cm&qoxyl ate

(CFlerr] ry] ht) g 1Q0 grgon, was added
pot assi u%g;d? 3Etlr’g_il‘ﬁrr%t hyl’ élg gﬂl)%l% 9 ;I'Ij; g i séﬁ&i ](5}]6% Q8#ition in tol uene]
to give a yellow solution. To the sol ution was added allyl bromde (0.5
m ). The gikadgieczdvas stirred for 2 hours, poured:into water and extracted
wi th diethyl ether organi ¢ solution was dried ( SCIerr]) ‘

evaporated and the¥ rg T EREXY SR RPPPY YRREY Dy 2HBl-¢2 - RangY Iy -

di chl or onktdmmhenzyld-NHeebylamiydl pyridine-5-carboxamide was prepared .using a
6-[N-ally l.QX zyl) ] 3carboxy|ate
oL e 52*%% i pf WRRALZYS) ALRR] Rkl H3ZL T SeospnEegte
[6-[N-(2- B%ﬁ?ﬁ%)&?s?ﬂﬁr Bfrﬂlsém]yp)lﬂo -3- hydroxypropanoate (mp 54-55°C) . :
et hyl am no] pyri dazi n- 3-yl car bonyl ] acetate (600 ng), and hydrazine hydrate
(0.1 mM) ih ethgpol (50 mM) was heated at reflux for 2 hours, cooled and
acidified with 1IN KA. The m xture was dil uted dropvvl se with water
until a precipit at¥- floraxexytd -birdauxgethyll ) e7-d8- (Ff-bendydogy-5ebromo-

3- [ 6- (N- (Bed2gD7 - 0¥ 3 i3 BRRARZY] o). e MRl @410 L P 8 %, 05, 3-

N-(1- (mgthoxycarbonyl)-2-hydrcxyethy1)-2-[N-(z-benzyloxy-s-'

bromobenzyl) -N-ethylamino] pyridine-5-carboxamide using a similar
method to that described in Example 1, except the preoduct was

extracted with ethyl acetate and burified by trituration in hexane {mp
162.0-168.5°C).

Ms (FAB"): s28 (i)t

R (DMSO-d_): & 1.09 (t, 3H, J=6.7Hz); 3.62 (q, 2K, J=6.7Hz); 3.80
(d, 2H, J=5.0Hz); 4.45 (q, 1H, J=5.0Hz); 4.81 (s, 2H); 5.13 (s, 2H);
6.94 (d, 1H, J=9.7Hz); 7.12 (d, 1H, J=9.3Hz); 7.25-7.50 (m, 7H); 8.11
(dd, 1H, J=9.7, 2.7Hz); 8.48 (d, 1H, J=2.7Hz); 8.56 (d, 1H, J=6.7Hz).

ngmg' le 22

N-(l;Carhoxybutyl)-z?[N-(2-benzyloxy-5-bromobenzyl)-N-
ethylamino] pyridine-5-carboxamide was prepared using-a similar method
to ‘that of Example 20 {mp 98-115°C).
Ms (FAB"): 540 (M) *

L . .
H NMR (DMSQ-dsl: 6 0.89 (t, 3H, J=7.9Hz); 1.10 (t, 3H, J=7.9Hz); 1.38



yl]-5-hydroxypyrrazole (400 ng) (np 132C). The starting
materi al was prepared as foll ows: A m xture of

. 6-[ N- (2- bewnd60033805- br onobenzyl ) - N- et hyl ami no] pyr i-dazi ne?g@%’ﬂ%?% iC

- acid (12.5 g) and carbonyl di-imdazole (6.0 g) was heated at 50[err]C for

-1 hour. Separately, a mxture of potassiumethyl malonate (7.0 g),
triethylamne (8.0 m) and anhydrous nagnesium chloride (5.0 g) in
acetonitrile (200 mM) was stirred at amaient tenperature for 2 hours. The
two m xtures were conbined and stirred for 18 hours at anbi ent

t enper ature, then at___ refl ux for our, T | vent e 0 éd and
the residue ‘PERTCtiBhelr betHeeh- 7}152 orbrrgshg%é 51 %ZKCII'FH%I \éaﬁegngrganl c
solution wag.skilgd XHVOST-0K2z)];) 4 &ttd (ev RBOr & 28], (STh%H)r'e%{ﬂGt fhglHesi due was
purified by, féaggﬁz)cfyre o100 #PHY. 1ﬁwtl7na9 vvut hadueiahyﬁz)eth%ront@ Ghyve

e

ethyl [6-[N-( nzyl oxy- 5- bromobenzyl ) - N- et hyl am azj n- 3-

yl car bonyl | a€Bt at’e%% 1‘2“5 1@‘) 8 A pelFow Buad (4 1H. Jﬂﬁ%éf of3380'd, 1H,

PCT/ GB95/017382 1Hz); 12.41 (bs, 1H). - 45 - Exanpl e
26 N-(Tetrazol - 5-yl net hyI) 2-[ N-(2- benzyl oxy- 5- br onobenzyl ) -

N- et hyl am no] t hi azol e- 5- car boxam de was prepared from N cyanonet hyl -
2-[ N (2- bengyhmpde-2» br onobenzyl ) - N- et hyl ami no] t hi azol e- 5- car boxam de

using a method simi|an. i bhaln,RSGLE NEtalaEyATRL Rybloptppaitnytial

tri et hyl anmoni um chl ori was usSed’in place of ammpni um c id t he
product was peitdipgridipetiPrarkelingcit vAs FrRPAReSsoM fdYhatidi - Hid

di chl Or()”Et|1%Qﬁhﬁﬂéxﬁﬁh—bﬁéhoggﬂzylﬁrﬂl(3§éiog3éﬂyihéﬂﬂ§l)am;no]pyrzdzne -5- For

starting material see Table
o [N (2° Bone SFERF St BRUoR AL PRI 5725 5 aiape e 1 except. the )
di hydr opyr i dipgedudtCcedsh exglacted@iith \wabylp regraate caridr pyrifded bigutxilkturation

6-[N-(2- benz I e l.) et hyl am no] - 2- oxo- 1, 2- di"hydr o
pyri di ne- 3- car f)%%%?? &@B}}Qaglgiﬁ] ?J}h net hod to that described in Exanpl e

3, except that the re&&eyoR- Mrd2chaneyixYodtbrapobenpy d - (CYELRTEP®ure for 1
hour and the mQEBCil)'S&;d&@ﬁyﬂuiﬁé-lseelaﬂwxyla&eowa)ésﬁﬁépht&atfwm ekrpMzageteni tril e

(np 163- 165[err]C) rtl g ter| I S prepared as
fol | ows: benzyToiy-5-bromcRenayl) %W"éw{eﬁyr? gyﬁf romngbenzal dehyde (20
g) and cyclopropylmethyl bromide by a similar method to that described in

Reference example 5, purifying the product by MPLC and eluting with

80% dichloromethane in hexane.

Example 24

6-[N-Allyl-N-(2-benzyloxy-S-bromobenzyl)amino]pyridaziné-
3-carboxylic acid was prepared from butyl 6-[N-allyl-N-(2-benzyloxy-
5-bromobenzyl) amino] pyridazine-3-carboxylate using a similar method to
that described in Example 1, except that the product was extracted
with dichloromethane and purified by crystallisation from
dichloromethane/hexane.

{mp 135-136°C).
The starting material was prepared as follows:

‘Butyl 6- [N-(2-benzyloxy-5-bromcbenzyl)amino] pyridazine-3-
carﬁoxylate was prepared as its trifluoroacetic acid salt from butyl
6-chloropyridazine-3-carboxylate using a similar method to that
described in Reference example 23 for the preparation of ethyl

6-[N-(2-benzyloxy-S-bromobenzyl)amine]pyridazine-3-carboxylate



hydr oxyl am ne hydrochl oride (9.55 g) in pyridine (50 m) was heated at
75[err]C for 45 mnutes. The sol vent was evaporated and the residue

puri fi edv@96/8338®mat ogr aphy, el uting w th di chl or onet hanepct/Bssi0its

2- benzyl oxy- 5- br onobenzal dehyde oxime (30 g) (nmp 132-134[err] Q).

A m xture of 2-benzyl oxy-5-bronobenzal dehyde oxinme (10 g) i n diethyl
ether (150 mM) was added dropwi se to a suspension of l'ithium al um ni um
hydride (2.73 g) in diethyl ether (200Q rﬂ) under argon at about 10[err]C.
The resulting m xture was heated at retl ux for 1.5 hours, quenched with a
m xture of water (2.7 m) and THF élo m ) at 10[err]C, then w th 15%
aqueous s§8FHh FI%IPSR‘?% V2= purifiedrhy fermarion ¢8 i2smidiflidreacessicl ting

m xture wasidiisabel apllofivad Ietdilisnerdn hi&hod echel. gas was bubbl ed

t hr ough ”?f f1|35t{%t,g) at. 10[err]C. The resulting white  precipitate was
filtered ofT Wwith diethyl ether and dried to . WD 96/ 03380
PCT/ GB95/ 01728 To a mixture of butyl 6-[N-(2- -benzyloxy-5- bromob@ﬁzyl) - give
ngeg%l[ g;xum%mm'aﬂbﬁrele%&&%QXQ%E%%' §86( 10437519 100 m)

2-benzyl o eg BYEito HEATz §Eder PRFassHpd Abclirdrdtinel (ilgl imide (Fob wanet (75 n1) at

4 err]T ﬁ V\assmddﬂdztaorsahuum(ljnaf to gtlnr;% retaylal BeiuRi s | ?ottﬂéL%lﬁt&gxM 15.2
e stirr t i ent tenperature for our's

acet oni tr?%g(ta?%eqsmg%l E”c'?l°d“e§ ® alf ¢ “'E} XT’Lﬁ;gPﬁé'éfestf"éfe"Béfﬁrzr] C for 18

hours. TheeussxtrauEedEste owlcex aaddextrmsﬂechtmnuietayslemhé:y othsilica gel (300

9) 1 200 okl QBRA{RAwasT BE q SULEN! SVBforkld G0EL:D" Lol t e Product ‘*

eluted fromthe silica ge
N[ err] - [ 2Héh%sA BXyH%'Cbr?}Hﬁb‘Lﬂwa'F*] 5&%‘!1-&H?'Bﬁthener eg HBye Puryl To a

m xture of- [NahMO% @usmsaamst&o%ﬂmnzolﬁ&zﬂhp!ygzda%m@-'lol:ax(b‘éQ 129
4[err] C Jerr] [ 2- benzyl oxy- 5- bronmobenzyl ] acet am di ne (5 0 g

and di nmet I qt ﬁoxyﬁ%'f‘hyl ene malonate (2.4 g). The mxture was stirred at
anbi ent terrperature for 18 hours and heated at reflux for 3 hours. The

sol vent vBamelaRerated, the residue dissolved .in.dichloronethane and

washed with saturated agqueous .ammoni um chl ori de. The organic sol uti on was

dried (Na[err] SO et PEFEERSeL p‘-ﬁwlf i[E0{Nyyf2 erayery ot -Rserobenzyiing- wi t h

met hanol /@gﬁmnam&haiﬁn—mwbﬁmyiﬁca% Osdv 89 ,5and n98razine: 98. 5, 2:98)

to give

6- [ 2- benzb Foxy 8261 ShbpEhstHaaRt niSP- 2 oiee peated; RS FEbHYs £OF (P baurs,

car boxyl #oel¢d ang Et})ldlfled to pH 3 with\ 1Nj BQLUr eThef midthyé was diluted

6-[ 2- benmb%eéwmonpmnm i8N Rk formed whi
oxo-1, 2- to ¥br ogyrl di ne- calr box I%it?pét?tze 7§?£g,wslc‘)= ium (fi:éjf egﬁ%t"gf(o 97 0)
b

and al Iyl ler@n72- Hf’)ZYﬂﬁwa{%b?ﬁzyl ethylaping) povidszifrgs,  pour ed
into sat wﬂatsachydrpmmaamnuumnghl adpi thezegp| Uti on and extracted wth ethyl

acetate. The orga I | OR Was oI ution, saturated
aqueous sodi um hygar %g%%rg%n S onat e ant sbpr”eﬁﬁrerad?f Tous:

- A mixture of &-[N-(2-benzyloxy-5- bromobenzyl)-N--
ethylamino]pyrxdazxne '3-carboxylic acid (12.5 g) and carbonyl
di-imidazole (6.0 g) was heated aﬁ 50°C for 1 hour. Separately, a
mixture of potassium ethyl malonate (7.0 g), triethylamine (8.0 ml)
and anhydrous magnesium chloride (5.0 g) in acetonitrile (200 ml) was
stirred at aﬁbienc temperature for 2 hours. The two mixtures were
combined and stirred for 18 hours at ambient'temperaﬁure; then at
reflux for 1 hour. The solvepts were evaporated, and the residue
partitioned betWeen.dichloromethane and 2N HCl. The organic solution
was dried (Mgso4) and evaporated. The resulting residue was purified
by flash chromatography, eluting with diethyl ether, to give ethyl
(6~ [N- (2-benzyloxy-5-bromobenzyl) -N-ethylamino) pyridazin-3-
ylcarbonyl]acetate (12.5 g) as a yellow gum.



(Na[err]SOerr]), filtered and evaporated. The residue was purified by
chromat ography, eluting with 2.5% et hyl acetate/dichloronethane, to give
et hyl 6-[ 2-Wep68aB8Kky- 5- br onobenzyl am no] - 2- al | yl oxypyri di nel-"él:’GB??éﬁlmxyl ate
(1.99 g) as an oil. A sol ution of ethyl
6- [ 2- benzyl oxy- 5- br onbbenzyl am no] - 2- al | yl oxypyri di ne- 3-carboxyl ate (1.99
~g) in DV (25 nl) was added to a mixture of sodium hydride (0.19 g, 50%
 suspension in oil) in DW (10-m) at -5fersr}C. After. 15 minutes, a solution

of iodoethane (0.32 m) in WD 96/ 03380 -
PCT/ GB95/ 01728 - S -47- DMF (10 m)
was added dropwi se at -5[err]C. The mxture was stirred at anbi ent
t enper at ure fExamgleh2dr poured into saturated aqueous NH err] C and
extracted with ethyl acetéadr8zoilBey1HegRyl)C2SM-YbiRAzyRSyBSReRbbenihh HC
sat urat ed aqueous _sodi um hydrogen carbonate and brine, drjed
(Nal er 1] SQI erF Py AP Ao PRAFZRNE So03RGFATIEH, Yofh B FRREPA (5 At SKUITPHRd by
filtration tte-qugf2-Bédzytexygstbiopoiinzel eiNigthyapido] hiz@nikeH50%artexignideD-
benzyl am no) - N: et hyl ami nol.- 2sal Lyl PYLddi e 35 t : g) .
At are of iRy BETRECHELE, oY SHXDHECSIAR 2 SR 1 Sredrh B
et hyl ami no] - Zragthylammonjun ¢hhecide cwashpsad A lege PLgmmoRiyR CRIRALde 39d )
and sodi um hyge oxlcdBed Gad fhirifad BeaPEe eatic R bibh hofru2ls HEMNMELRSNOl addle
sol vent was evapor ated, the residue di ?%Ol ved_ in a m xture of wat er and

e

d, the
met hanol and FFMEPBRERERE ofgA% caPT 1% - 2$31%8F e was acidified with
acetic acid to pH5 to give a white emuil sion. The m xture was extracted

wiih ethy acetate. 1hg,00qa0lg RALLLUARREd an EBfdIf] 100 i o

(Na[err]SOerr]), filtere vapor at e e resulting gum was -
crystallised fromacetonitrile to givé 6-[ N-(2-benzyl oxy-5-

br onobenzyl ) eNagdilaybfpm no] - 2- al | yl oxypyri di ne- 3-carboxylic acid (np
129-131[err] C). To g sol ution of __ .

6- [ N- ( 2- benzyl oxy- 5- brsdr%b@ﬁ??'f g -5-bromobenyl) -N-ethylamino] -2-oxo-1, 2-

et hyl ami no] - Zialdcberigivie: Gicashakytir hokdy lvas meparedifiongedtnbottluene (9
m) at 80[err] G . was. ad NN di Qr npLde, dis- 1 - hut vl . (1.1 mM)
in toluene ( %q\)/\@ %q’r?rlgxyalr\%g%gg%gg{g‘(rjgg@lg&%r]rf%o?'aa ouré, m xed

W th ethyl aceridiaeairtarbesydateibyr sdntiarsmethdi i hhak dgearibed B8nat e

sol ution and ke 3 ThEcOSORRAE c8O| AdabOibn\@ss dhiada(Nal 8¢ ISR 1] ),
filtered and evaporated. The residue was 'EUI’I fied b%iechromat ogr aphy -

eluting  wi 9 BSEAERFS £°8 b fPR 28R e RTHTREh IRE BBt ert - but yl
6- [ N- ( 2- benzteaxystsl bisanbde Ezymh Jacdkmiibyilanimohe 2-1&6Pg) .oxypyri di ne- 3-

'?2:: ??)t%![ )a/-lt e as an oil ‘The starting mcezéLE%s“ﬁ%pQP@QSdfotﬂS&‘J.gh a mxt ure of

6- [ N (2- benzyl oxy- 5- bronpbbenzyl ) - N- et hyl am no] - 2- al | yl oxypyri di ne- 3-
carboxylate (0.53 g), »mZedlir@B1¥lpehzdriy0%A@mdnedzall 2RPad Q22%)Janaind
tetrakis(triphenyl phosphi;\dg) Eal | adi um.éo. 113?) i n..DMVF éS lrp ),:ag %gatled qur. in
the dark. ThéVAFRPLRBARARYHOERIRTith(§- 308l BFidineopd ™ -

75°C for 45 minutes. The solvent was evaporated and the residue .

purified by chromatography, eluting_with dichloromethane, to give

2-benzyloxy-5-bromobenzaldehyde oxime (30 g) (mp 132-134°C).

A mixture of 2-benzyloxy-sfbiomobenzaldehyde oxime (10 é)
in diethyl ether (150 ml) was added dropwise to a suspension of
lithium aluminium hydride (2.73 g) in diethyl ether (200 ml) under
argon at about 10°C. The resulting mixture was heated at reflux for
1.5 hoﬁrs, qﬁenéhed with a mixture of water (2.7 ml) and THF (10 ml)
at 10°C, then with 15% aqueous-sbdium hydroxide (2.7 ml) and water
(8.2 ml). The resulting mixture was dried (Nazso4)'and filtered. HC1
gas was bubbled through the filtrate at 10°C. The resulting white

precipitate was filtered off, washed. with diethyl ether and drie¢_to



amoni um chl oride and extracted with ethyl acetate. The organic solution
was washed (hydrochloric acid, ammoni um chl ori de solutions), dried
(Na[err | WOpPepI3py, filtered and evaporat ed. The resi due WeeT/GBOS/H17ER] by

WD 96/ 03380 PCT/ GB95/ 01728
- 48 - chr omat ogr aphy, el uting W|th 2% met hanol / di chl or onet hane and a
few drops of glacial acetic acid, to give tert-butyl 6-[N-(2-benzyl oxy-5-
bronobenzyl ) - N-et hyl am no] - 2- oxo- 1, 2-difydr opyri di ne- 3- car boxyl ate  (0.47
g) as an oil. Exarrpl e 28 n- But yl

6-[N-(1-(2-be 0X et h- _
et Lyl gim g\(?]lpyﬁzé Syr%@x’é gf‘ﬂ'g’g é‘“’("fS’BYPJ% %\ﬁé“%‘f d38137%e@ i n THE (5nL) and
~ nmet hanol (BrRi)s55ahgB°cOdi um hydrOX| de solution added (0.61n, 2|\/{1 Thﬁ

m xture was stirred.,f QTS t nperagure, and then the

sol vents evapor at eg‘oo?f lg%%e ?gsu? ﬁ ’ggrﬁz\tﬁas FMY4PRd in water (20n)
and pH adPYS¥sBLeHdsH . 8) it H°ngeam (éZIS mideet ¢ °Govad. addedwinidodupioncopi t at e

f or med V\II"HtQ'ﬁéM&?léllu\'nlﬂlﬁanftfbluéﬁﬁshﬁﬂ Y& Lhpiyat efpe anctdei gl Lo 44 hours at

50 C t 6- 1- | oxy- 5-
brE)rGrL[:)]heny Ve fFTP?(ﬁa§‘§‘Ff‘;/$§$nz% 5 r i FETPHEFRLIE dF b)) i2ddgdiand (134 g,
mp 129. 2[ she ]n@)cture heatred] &t MRS (ka/B@ houlser rjhe) mixt@fd wad. d1éd andH J = 4.8

1.6 plhednch & Aubey ) guried ded, 6 op. o Rkttt (Oma', ), -

Hz) ,
8.4 Hz) , .2 Hz)
7.2 (rn 6ﬂ?1"ert5"a(%fﬂz=|%fed PfG nd, theprodust galpteg from thB: sil56a (dHB:H[err])
480

(M+Napem Inpthanol A kyed szlqzesazwhsw.]s&M@sédzﬁﬁaekammweor y: G 57.9;.
H 4. 86; 5912)1 Found: C: 57.4; H 4.8, N The [

starting r(rat was prepared as fol lows: .
2- Benzyl oxy- 5- bronﬁbamakdehydeNéﬁg()somsplemai\mdcim arrh;ygr ags diethyl

et her (Zoegﬂ,a)mgnfgoﬂaﬁ 620, ‘J@'}'T.faggdéit h”ﬁdb&{y grbm el?% grure under

argon while a solution of yl  nmagnesi um (7.4 nm., 3M
sol uti on PFFEEPREIRE (&P gbded %F@belsﬁeﬁi\?m%hﬂm@%lm#mmte gprecipitate
formed. Affiemidfhriel vl €6i4r8@ at ambient temperature for 18 hours and heated

at reflux for 3 hours. The solvent was evaporated, the residue
dissolved in dichloromethane and washed with saturated aqueous
ammonium chloride. The organic solution was dried (NEéSO;) and
purified by chromatography eluting with methanol/dichloromethane
mixtures (0:100, 0.5:99.5, 1:99, 1.5:98.5, 2:98) to give ethyl
6-[2-benzyloxy-S-bromobenzylamino]-2-oxo-1,2-dihydropyridiné—3-
carboxylate (2.78 g).

A mixture of ethyl 6- [2-benzyloxy-5-bromobenzylamino] -2-
oxo-1,2-dihydropyridine-3-carboxylate (2.78 g), sodium carbonate (0.97
g) and allyl bromide (0.77 ml) in DMP (10 ml) was stirred for 5 days,
poured into saturated aqueous ammonium chloride solut1on and extracted
with ethyl acetate. The organic solution was washed with HC1
solution, saturated aqueous sodium hydrogen carbonate and brine, dried
(Nazso4), filtered and evaporated. The residue was purified by
chromatngraphy, eluting with 2.5% ethyl acetate/dichloromethane, to
give ethyl 6-([2-benzyloxy-5-bromobenzylamino]-2-allyloxypyridine-3- -
carboxylate (1.99 g) as an oil. | '

A solution of ethyl 6-[2-benzyloxy-S-bromobenzylamino] -2-
allylokypyridine-3-carboxylate (1.9§ g) in DMF (25 ml) was added to a
mixture of sodium hydride (0.19 g, 50% suspghsion in o0il) in DMF (10°
ml) at -5°C. After 15 minutes, a solution of iodoethane (0.32 ml) in



m xture was poured onto a m xture of ice and water (300 nL). The aqueous

m xture was extracted with ethyl acetate (3 x 250 nlL), the : )

96/ 03380 WO 96/03380 o PE‘FF’EB%?\%L%S
- 49 - organi c extracts were washed with brine (100 nL) and dried

(MgSg err]). After renoval of the solvent the residual pale yellow oil

was purified by MPLC (eluting wth dichloronethane on silica) to give
1- (2- benzyl oxy- 5- bronophenyl ) -.et hanol , ¢54719 g, np 76.7[err] C).
El enent al AnaIyS|s C[err]H[err]BrQerr] theory: C 58.7; H 4.92; N O.

Found: C. 58.j, o f18wabla d
1- (2- Benzyl oxy SHbrorrgﬁraeny y dro mse ?‘-3 '?49) a%esm rtsugglv\'/aesdsurrre]dpyrl di ne

(15 nmL) and COBIEF FerReTdpwer f‘B’ &n’ﬁé‘l‘-’ BYEP 1RES FRtEHCER i gueouy BHIE ) was
added dropwi S@aOMekaé®dd WdHbes/1a86kehbe. Mrxd u,&garﬁkl £410€ion @hs QR& tO cone
t o anbi ent terr?era ure over seventeen _hours m xture was diluted with

ethyl acet at &@*FR0 m 52 2R Lhafreqes ﬁ@ﬁ"“‘“ r ‘E‘ﬁ‘-"ﬁg«'fr’ﬁ%‘?ﬂ%‘? iPdEige ied x 70
m.) until theNe Ni. cEilhassi hm:sterborated pHrh'h rddiciuetwagl padi€ied @yf racti on

And dr1ed (VA e pe VRN Eisea UL IV (AT oS HEABLE SR E BRGS0 )
purified byN%PEUJ(a@F’ER)l ngt?tx%mmel ﬂwp&ﬂmn@nezs%awémﬂete sieLPtaE) -to

gi ve 1-(2-benzyl oxy 5a miheETENemL) eiﬂ&anﬂibeaﬁﬁwfa&uk&m@amammnms
used rapidly w thout further purification, vyiel
n-Butyl 6- (25 If8RPMy 2y als‘é’ﬂa?’f*ipg’éﬂﬁ?é %ﬁﬁ?ﬁ@?{%ﬁee‘f‘a%@) n%ﬁ'b“tw&% H#%sol ved

in dry DVF (13) rdnd adsniuadd&adotmea(sms@emsmeacéd aodrafMix foydsa chenft@8@ny of a
O0% di sper si afle! aULALAL QubdxalBECTng" ANl BPcIfea 18'E kBl LA oS-

After stirring for one tenperature n of -
1- ( 2- benzyl o¥prex R MsSHEAH 7“‘19tfhhfm§ledrﬁé1€h‘éﬁﬁ’e§%ﬂlﬁﬁoné?*e filggategway in DVF
(5 nL) was addedhisidddrikheadexd l&EQdStU ﬁsedofgau,elﬁwmm@ms;me &'ﬁé ution was
poured into water (200 Cg k&é nhx]n mage aci di ¢ aci al
acetic acid. ™ r8r‘§%?nfﬁt‘)@?§§ WHER A% ace%’ffra eBFIRPEF s\gh‘r‘\‘ﬁﬁ a@fste (3 x
250 nl), wasHecina)t hixied etNal 490 , ntilterandnd evaporat&d nithe aasuldih@gum
(MiScerr]) . o) tetataToval fgsm‘tat.l cHALVAN e gibl1S- 180G NRSPYL 11 ed by

MPLC (elutin ace ate I'n ororrethane SI'lica) to give
a gum n-but gFm’EPbFN!ﬂJ (Q-%M&imleky%allylmpﬁ@ﬂy# 738515’%5}'!1}0 Ncfét hyl )
am no- 3- pyri qagimne-carkpxyl at e. (190 no) . [err]H NVR (DVMSO - d[err]
): lerr] 0.85(t, 3H, g a_ s%lut:.on of 6 TE)N- (9-benzyloxy-5 4bx'gmcbenzyl) -N-
ethylamino]-2-allyloxypyr1d1ne-3-carboxyl;c acid (0.6 g) in toluene (9
ml) at 80°C was added N,N-dimethylformamide di-t-butyl acetal (1.1 ml)
in.toluene (4 ml). The mixture was heated at 805C for 2 hours, mixed
with ethyl acetate and washed with aqueous sodium hydrogen carbonate
solution and brine. The organic solution was dried (Nazso4). filtered
and evaporated. The residue was purified by chromatography eluting
with 1% ethyl acetate/dichloromethane to give tert-butyl
6-[N-(2-benzyloxy-s-bromobenzyl)-N;ethylamino]-2-allyloxypyridine-3- '
carboxylate as an oil. ' o _

Argon was bubbled through a mixture of tert-butyl
6-[N-(2ibenzyloxy-S-bromobenzyl)-N-ethylamido]-2-allyloxypyridine-3-
carboxylate (0.53 g), 2,2-dimethyl-1,3-dioxane-4,6-dione (0.28 g) and
tetrakis (triphenylphosphine)palladium (0.11 g) in DM? (5 mi) for i
hour in the dark. The mixture was poured into saturated agueous
ammonium chloride and extracted with ethyl acetate. The organic
solution was washed (hydrochloric acid, ammonium chloride solutions),

dried (Nazsoé), filtered and evaporated. The residue was purified by



WD. 96/ 03380 ' PCT/ GB95/ 01728

- 50 - Hz), 1.6 (d, 3H, J = 3.6 Hz), 1.75 (m 2H), 3.4(q, 2H J = 4Hz),
4.3 (tWO2eP3380 = 3.6 Hz), 6.05 (m 1H), 7.0 (d, 1H J =-PCI/GEBI5HOIT282 (m
6H, ) 7.5 (m 3H). Exanpl e 29 Met hyl

4-[N-(1- (2-benzyl oxy-5-bronophenyl )eth-1-yl)-N  ethyl am no] benzoate (410
g) was dissolved in THF (7 nL) and net hanol (7 mL) and sodi um hydr oxi de -
solution added (1.4nL, 2M. The m xtumse - was stirred for two days at
anbi ent tenperature, heated to 60[er'r]C for one hour, and then the

I f ) dlssolved i.n water (25
1) and pryoacaatn, ebyigd R 1} withand iyl SRmRtRER s it

preci pi taf"é°PFo?’?r€&amlcFF%§ F9ipt eftoeal‘@f fert-buesghée Ny (R tbenaymixyaskd dri ed
for 17 how&oaénﬂﬁ[&f-l’e]:@ﬂaﬁnﬂi]\lﬁ dBLDWH-din dro r:.d:.ne 3-carboxylate

4-[N-(1- ronophenyl ) et h-1-yl) et hyl am no thzoate acid
(3[20 gwg(% Q?ﬂfyerr%/ gec) .~ 1H NWR (DIVISO dlerr]): [err] 0.9 (t, ,
3H, J =3.2 1.5 (d, 3H, J = 4.8 Hz), 5.1 (s, 2H), 5.4 (q, 1H, J = 4.8
Hz), 6.7 ig—i,sz:_GHz),71 (d, 1H, J =7 Hz), 7.3 (m 5H), 7.4 (m
2H,), 7.7 J = 6Hz) MS: 454 (MeH err] ), 476 (M+Na[err]).

Analysis Clerr]H eﬁ“rB}-‘BY]f\l[selnf']‘@-I' (3PpR2Y).0R%- SHprendpBenylheenhy1-fI) -B2. 8; H:

5.34; N etngbaminofi8adaziGe- ﬁ%a@aoﬂ#la{h 318&‘!9) 2usk ‘dissolved in THF (SRI.he
starting m%terl al

f
1- ( 2- Benzyl oxeythgn%]\'rmca)(g%‘g) ﬁ?ﬁ‘f é’?’i&ﬁ%m‘("ge Fodycingsaddeds - GanL. pW -
di chl or orfehwminsugSOvagi gtizned Coolwme haurOheranbentndelpedifRa, andl tHehaeny!
DrosPll nerdSsdibelils (oSl P! | ME L1 GAL AL Sl BTN AP LT 30 O and|

stirred for eighteen hours, owi ng to war rature. After
renoval Jft8bI &Qﬁ’r’ £R% BHoadinsEed ie Pt iwighglachl Ec¢wicuadidg 50%
di chl or Ormiwhﬂﬁepr&(l%fa')éaf&;mealﬁﬂxeﬁ)warsofﬂ't‘éged off washed with water

1-(2-benz Io hen | brom de § whi ch was used
i m(‘redl ately c)lv(vl"ylte a ‘{’P Qf’ﬁﬁ%/ }3 qh% EAEER.C- ['(‘ (1- (9 benzyll%ﬁﬁfl
4- (et hyl d’f?‘PW‘bEY\]Z)GS.b@-'Ql) A7 eghylaménal pgsiclav itk -3 Acabbyxylic acid

(134 mg, mp 129.2°C).

‘s MR (DMSO - d.): 6 0.80 (t, 3H, J = 4.8 Hz), 1.6 (d, 3H, J = 2.5
Hz), 3.4 (q, 2H, J = 4.8 Hz), 4.95 (d, 1H, J = 8.4 Hz), 5.05 (d, 1H,
J =8.4 Hz), 6.0 (m, 1H), 7.0 (d, 1H, J = 7.2 Hz), |
7.2 (m, 6H), 7.5 (m, 2H), 7.6 (d, 1H, J = 6.7 Hz)

MS: 456 (M+H'), 480 (MsNa®).

Analysis C, H BrN,O,: theory: C: 57.9; H: 4.86; N: 9.21. Found: C:

57.4; H: 4.8; N: 9:0.
- The starting material was prepared as follows:

2-Benzyloxy-5-bromobenzaldehyde (5g) was dissolved in
anhydrous diethyl ether (20 mL) and THF (20 mL) and stirred at ambient
temperature under argon while a solution of methyl magnesium
bromide in ether (7.4 mL, 3M solution in ether) was added dropwise
over 5 minutes. A white precipitate formed. After 30 minutes the
mixture was poured onto a mixture of ice and water (300 mL). The

aqueous mixture was extracted with ethyl acetate . (3 x 250 mL), the



WD 96/ 03380 : PCT/ GB95/ 01728
- 51 - DMF (15 nmL), cooled to O[err]C under argon, sodium hydride (373
mg of a 60MOWEBrsion in nmineral oil) was added and t hen RGRGBASHNT2Rg
“bath renoved. After stirring for one hour at anbient tenperature, the
-solution was recooled to O[err]C, and a sol ution of :

1- (2- benzyl oxy-5- br onophenyl )et h-1-yl bromde (2.9 g) in DVF (15 nlL) was
added, and the m xture stirred for 16 hourgs allowing to warmto anbi ent
tenperature. The solution was poured into water (200 nL) and the m xture
made acidic with glacial acetic acid. The or ani ¢

extracted wi tﬁr%?%yle"é(f%f?ft eye; washed Wik TR HEg ‘gﬁtﬁnwg\?ﬂfﬁa (Mgiokfbo L)
and brine (108fter aembvel iafd /Bl entr the redifiual padeyedlowbil hes puakient ,
the resi due vgp e {1l vy MP LB Ud: Bk’ 880252 10bL agt hane,  hexane
I n di chl oronethane I ca lve SOl | Jdl

4-[N-(1-(2- behz{A aﬁwﬁéois!r-érrbmamr)véi 'rﬁtiiawl)'-Ni 15 gle!“ﬁy'{%ﬁfﬁ?fo] benzoate (420

ng) . [err]H NVR (DMBO - d[err]): d08(t 3H, J 48Hz) 1.55 (d,
3H, J = 5 1 2 5.4
(g, 1H, %Reﬁtﬁ)‘mg%'s?‘s(ﬁsniﬂmd ihegﬁ’ 'y Sgs '3(‘m‘* @F—a 70 g?m |2_|)H ),
7.7(m 2H ) Found: 058468H: (dskH{xern}) - Exanple 30 Et hyl

4- (1- (2- benzyl oxypyrazi n-3-yl) prop-1-yl am no) - benzoate (229 ng) was
di ssolved in THF (7m.) and net hanol (7nL) and sodi um hydr oxi de sol ution
added (1.5 nL, 2M. Thé- {A-Rergydomes -BYamopkaryl) -ethanade biTtgb ¥ag odirssotired

anmbi ent termemtgﬁgdin%h@ﬁ heptad @ore@frbUxioec drder ?araexurs»aesyll exmlla@ cool
to anbi ent te%)erature and then the sol vent s evapor.at ed

resul ting foaft was™di $83137867 FToRKEEE Ve (A ﬂt‘)“tﬁﬁcfngxﬁeaﬁ’ét&rﬁ\n sttﬁrf—ﬁ%yl

acetate (2 x 2owliyg tthecome to ambient t:emp-arature over seventeen hours.

The mixture was diluted with ethyl acetate (100 mL) and then washed
with hydrochloric acid.(lM, 3 x 70 mL) until the organic phase tested

. to pR 1. The ethyl acetate fraction was then washed with saturated
sodium hydrogen carbonate solution (50 mL) and dried (Mgso4). After
removal of solvent the oily residue was purified by MPLC (eluting 75%
dichloromethane, 25% hexane, silica) to give 1-(2-benzyloxy-5-
bromophenyl) ethanol methanesulphonate which was used rapidly without
further purification, yield 1.19 g.

n-Butyl 6-(2-aminoethyl)-3-pyridazine carboxylate (500 mg)

was dissolved in dry DMF (15 mL) and added to a suspension of sodium
hydride (90mg of a 60% dispersion in mineral o0il) under argon dropwise
over ten minutes. After stirring for one hour at ambient temperature,
a soclution of 1-(2—benzyloxy-s—brdmophenyl)-ethanol methanesulphonate
(1.18 g) in DMF (S mL) was added, and the mixture stirred for 16
hours. The solution was poured into water (200 mL) and the mixture
made acidic with glacial acetic acid. The organic phase was then
extracted with ethyl acetate (3 x 250 mL), washed with water (100 mL)
and brine (100 ml) and dried . (Mgso ). After removal of the solvent,
the residue was purified by MPLC (elutlng 5 to 40% ethyl acetate in
dichloromethane, silica) to give a gum, n-butyl 6- [N 1-(2- benzyloxy-s-
bromophenyl) -ethyl] -N- (ethyl) amino-B-pyridazine carboxylate.
(180 mg) .

'm R (DMSO - d;): 8 0.85 (r, 3H, J = 3.6 Hz), 1.5 (q, 2H, J = 4.2



aqueous phase was then adjusted to pH 4-5 with glacial acetic acid and
re-extracted with ethyl acetate (2 x 20 nlL). The conbi ned organic phases
were dr %9080 ragnesi um sul phate. After rempval of sol PETIGBYSO1718he
residue was purified by MPLC (1% acetic acid, 24%ethyl acetate in

hexane, silica)to give a yellow gum which was further purified by
crystallisation fromthe above eluent systemto give WO 96/ 03380
PCT/ GB95/ 01728 - 52 -

4- (1-(2- benzyl oxypyrazi n- 3- yI)prop 1- y? am no benzoic acid (138 oy, np _
141. 5[err]C§ cLerr]H NIVR(DIVBOd_%err]) [err] 0.9 (t, 3H J = Hz), 1.9
(m 2H) é & 145) Helg & 15 (M) ) =41 2B6 5= (4H2) 2H4.3] = Hz) .
6.8 (bs, Ui, ) g = 376 Hz( me.0b)) (m, 718 ,( Mo 7k) ,188. 3 L O1ukdt) 7.2 (m, MR ) 363
(MtH err] ), ¢ (m ﬁﬂalysm C[err]H[err]N[err]Qerr] t heory: C 69.4; H
5.82; N 1176. " “Found: C. 65.0; H 5.5; N 10.8. Al ani ne
am de hydrobrom de (55.69 g) was dissolved in . nethanol (670 nL) and water

(67 m), @Q]gé@d 39 -40[err] C and gl yoxyl (50 nmL, 40% aqueous sol ution)
added rapidly. This mxture was mai_nt ai ned at -30£)err ]C and stirred

vi gorously, whil e M§880ds ddr (ArPenay)axtyd Beomephemyil beth-Fev18 -Kt., 10.8 M was

added dr opmmmmmehméy(uorg)nuaesnsJ&lG}em:xzt e (wa.mrrahm@tm@lat
-30[err] C, ;o{h)tmc{ ter addi tlcgn of the sodium hydroxide

sol uti on was €o %mman rt"'ﬁe ¢ SolytigR ad9ed (afThet Banb R P Ber at ur e
over sevem%a‘flhmsﬂr for Thwe days csfc anbienhi tempexatuas, heateidtd GoOF efor] C and

concent r abgsl Hayer QeA! HehCerRC sdlvenés%%v%araédai%‘i‘fca%% %A%Wtdﬁg% g -sodi um

bi carbonate (66.3 g) was the added portion w se VI gor ous
effer vesc@ﬁ%é’)‘sseﬁﬂ drﬁ&f’ﬁ"reé Wals ™) AnR Rtk @IWFERAISR PB aRbYidht 9kasApkr at ur e,
sol i ds fi hteriedamifdf., Avahite paeczpzea:héefbﬁzedthﬁcﬁldahr filRet&i o) and the

ool Ut on_ GYARAY BTl &-CLMS50e g0 15 A 231 e > redizsolyed 1 vater (150

m.) and so rogen car bon%l e a tution was at
pH 8. DiThY- é%U‘r?EPMém(&E)'bmpwﬂéUe@nu-}tlheNmthYLmnslhenzmef or

sevent eenadi@Ul$a0 ®HE @l GRI¥ICC (feRSE, was separated off and-dried
(MySq err]). Renoval of the solvents and recrystallisation (ethyl
| 1H NMR (DMSO - d.): & 0.9 (t, 3H, J =3.2 Hz), 1.5 (d, 3R, J = 4.8 Hz),
5.1 (s, 2H), 5.4 (q, 1H, J = 4.8 Hz), 6.7 (d, 1H, J = 6 Hz), 7.1
(d, 18, J = 7 Hz), 7.3 (m, 5H), 7.4 (m, 2H,), 7.7 (d, 2H, J = 6Hz).

MS: 454 (M+H'), 476 (MsNa').

Analysis C22H223rN303.O.25 H20: theory: C: 62.8; H: 5.34; N: 3.05.

--Found: C: 62.5; H: 5.2; N: 2.9.
The starting material was prepared as follows:

1-(2-Benzyloxy-5-bromophenyl) -ethanol (3.69g) was dissolved

in dichloromethane (80 mL) and cooled to 0°C under argon. Triphenyl
phosphine 93.47 g)'was added followed by carbon tetrabromide (7.36 g)
and stirred for eighteen hours, allowing to warm to ambient =

" temperature. After removal of solvent the residue was purified by
MPLC (eluting 50% dichloromethane, So%:hexane, silica) to give
1-(2-benzyloxy-5-bromophenyl)ethyl bromide (2.9 g) which was used
immediately without further purification.

.Methyl 4-(ethylamino)benzoate (1.67 g) was dissolved in dry



acetate) of the soli d gave the 2-hydroxy-3-nethyl pyrazine, yield 14.96 g,

np 154. 1C. Analysis (Jerr]JHerr]Nerr]O theory: C 54.5; H 5.49; N
25. 4. Foundwo 6s/03380 5; H 5.5, N 25.5. VO 96/ 03380PCT/GBYS01728
PCT/ GB95/ 01728 - 53 -~

© 2- Hydroxy- 3- net hyl pyrazi ne (14.94 g) was added to phosphor us oxychl ori de
(55 nlL) containing three drops of concentrated sul phuric acid and heat ed
under reflux for one hour. The solution was allowed to cool to anbient
tenperature and then poured onto ice {600°g) and ether (300 ni). The

m xture was stirred to effect hydrol ysi s of excess phosphorus

oxychl ori de. p@Bnt@ntkiat ecoladmomioac wager aaddedsodluadlpmdQ Ha7pgodt ghe

TXLUTe 10 8 spkSARpRG he) RERSARIUNG uasDELAN IO B4 Cre L0618l UBS, PO

adjusted to 1 I um xtracted wth ether (3 x
300 nL). The rem?ﬂﬁdnechGFgéﬁP-Ermgegﬂrr aee °Wéraé fhigEt (CRERBAFUTEAf 8] renoval
of solvents, sbm@ubasmueecoomeé tBUsdd, | &th BYsdybtfod dfchl oronet hane, silica)

t ' 2- chl th (DVBO-d[ e

(0,918 o SRl YRR o0 Wy ] MR8

129 (M-H erl‘]w)as added and the mixXSoee usiimeds foke 16 2hadids gplébw:aagw@/mdmper Si on in
moneral o) amp Qe LW G, 3V@dglpﬁgséywlég Qﬁéf@amd%ooamﬁi g of

dry argon, en_suspende and stirred under
argon  whil éhsenzcyvrvarne@mdm@@ H@*’g)?l%}él aﬁfGéH" acdPwi She Greanicephaghnut es.

After additi QasWaanCoitRh&ldd it aeﬂyut amawaasilzrsbeﬁ.)f o&asmeau.rﬂche;atert hirty
‘m nutes and then a solution of in THF

(90 L) was dd8@d™ TS RY38euf ’e°°\'ﬁ'7€1’s aﬁga‘?éadgﬁlaﬁi yr tleﬁxfﬁ"‘B?'élt ﬁ? and a

hal f hours, tsbevenz| | thecdedidueoas purdfiskbpntMPBn (elhtw:gs75&pour ed into a -

e or s Eefiidonfhehe ( 300l %&gﬁﬁﬁ&%{w?gdﬁrl% gil Lelamoval of

the sol vents & resi due was purifi 5% et acet at'e,
hexane) to gisebid- peshny| o= Slﬁﬁtmzp%xa{zFT¥§’°“'°P”5¢PE}’G“1¥J'YAB' [err]H
Q%R ( DVBO- d[%l&ﬁ}:)amﬁ&lbehzo%cé5dz% ng3t), 5.4 (s, 2H), 7.4 (m 5H), 8.05 (m

'H NMR (DMSO - d): d 0.8 (t, 3H, J=4.8 Hz), 1.55 (d, 3H, J = 4.8

Hz), 3.4(g, 2H, J = 4.9 Hz), 3.8 (s, 3H, ), 5.1 (s, 2H), 5.4 (g, 1H,

J = 5.2 Hz), 6.7 (d, 1H, J = 6.7 Hz), 7.3(m, SH), 7.4(m, 2H,), 7.7(m,

2H,).

MS: 468, (M+H')

Example 30

Ethyl 4-(1-(2-benzyloxypyrazin-3-yl)prop-1i-ylamino)-
benzoate (229 mg) was dissolved in THF (7mL) and methanol (7mL) and
sodium hydroxide solution added (1.5 mL, 2M). The mixture was stirred
for seventeen hours at ambient temperature, then heated at reflux
for 2 hours, allowed to cool to ambient temperature and then the
solvents evaporatéd off. The resulting foam was dissolved in water
(25 mL) ‘and extracted with ethyl acetate (2 x 20 mL) the
aqueous phase was then adjusted to pH 4-5 with glacial acetic acid and
re-extracted with ethyl acetate (2 x 20 mL). The combined organic
phases were dried over magnesium dulphate. After removal of solvents,
the residue was purified by MPLC (1% acetic acid, 24% ethyl acetate in
hexane, silica)to gi#e a yellow gum which was further purified by

crystallisation from the above eluent system to give



V5. 201 (M+H 2- Benzyl oxy- 3- net hyI pyrazine (600 nmg) was

di ssolved in WO 96/ 03380

PCT/ CBf& dso3 4 . ‘ PCI&?_95/01728

1, 4-di oxane (12 nm.), seleniumdioxide (1g) and water added (one drop) and
the mixture heated at reflux for seventeen hours. The reaction ~mxture.
was allowed to cool to anbient tenperature, filtered and the sol vents
renoved. The residue was dissolved in water (30 nL), neutralised with
aqueous sodi um hydrogen carbonate sol*8tion (10% and extracted with

di chl oronet hane (3x40nL), the organi c phase was dried (MgSq err]). After

removal  @f (1-he- by Bytdien 0i-y1 y@opPilvh bhed banbBd Geia (A5861hY ! acet ate,
hexane, SI I i gag r) gi ve 2-benzyl oxypyrazi ne- 3- al dehyde (4 0 ny,

69. 4[ err & [err]H NVR (DMSO-d[err]): [err] 5.6 (s, 2H), 74(m 3H),
7.55 (m 2H) 8.5 (d, 1H J =2 Hz), 8.6 (d, 1H, J'=2Hz), 10. 15 (s,
1H), a 3~ Benzyl <Y By I 4 3-ald ygf, f s mxed with
et hyl - 4- a%%b‘enrﬁazsgaté (321¥ng. andgs ?fr;;e gtﬁ'{fz er % "hour. The

solid wad 1 Hah &z8otd opfed Iuk tH3) t A-Geffe B0 Int)H2¢ o §-8ntRFe @%eNHhst traces
of wat erz7.sThe, res| dua was 78] S0k ved ) .et hanol (10 nlL) under argon, and
sodi um borohydride (81 ng) added with stirring at ambi ent t enperat ure.
The m xture was then heated to reflux for one hour, and allowed to cool
to anbi ems: Be:rp(emﬂ)ure over 16 hours. Water (70 mL) was added, and the
m xture acidified to pH 3 with acetic acid. and then extracted with ethyl
acetate (4x100 nL), washed with water (50 m.), brine (50 n.) and dried ‘
over naghedyeia §§1‘bﬁ§§%3 theRryr &5 B8t H&/\/é::ssfyuﬁ‘r f}ed- by MPLC (3% et hyI

acet at e idundit chll 08 Wyekhane; i ko ®) to  give ethyl _
4-[ 2- benzyl oxypyr azi n- 3-yl net hyl am no] benzoat e yi el d, 460 my, np

111. 7[err]C [err]H NVMR (DVBO-d[err] ): [err] 125(t J =4 Hz), 4.2

(q, 2H, J 4 Hz)alahibe amide h@ibqbromise( $55.8H)g) ﬁaﬂd@molﬂba m? 0 (bs 1H,),

7.4 (m x&ﬁé}\anJl 5670 (nm a%'a')watlﬁ fs(%)ZH):oolgdzcé rr?o%d lyoxy . Et hyl
am no) benzoat e was di ssol ved in

4-(2- benzsyl oxypyrazi n- 3-
ry DVE (50 k) A4 S8R SEERIOR, SQRPF FBPLGEY . This mixcure vas

maintained at -30°C and stirred vigorously, while aqueous sodzum
hydroxide soiution_(?G.s mL, 10.8 M) was added dropwise over twenty
minutes. The mixture was maintained at -30°C for thirty minutes after
addition of the sodium hydroxide solution was complete, and then
allowed to warm to ambient temperature over seventeen hours. The
reaction mixture was cocled to 0°C and concentrated hydrochloric acid
{82 mL) added cautiously. Solid sodium bicarbonate (66.3 gf was then
added portion wise (CAUTION: vigorous effervescence). The mixture was
alléwed to warm to ambient temperature, solids filtered off, water was
added to the filtrate (67 . mL) and the solution evaporated to dryness.
~The residue was redissolved in water (150 mL) and solid sod;um
hydrogen carbonate added until the solution was at pH 8.
Dichloromethane (1L) was added and the mlxture stirred for

seventeen hours. The organic phase was separated off and dried

(Mgso, ). -Removal of the solvents and recrystallisation (ethyl
acetate) of the solid gave the 2-hydroxy-3-methylpyrazine, yleld

14.96 g, mp 154.1°C. ’ '

Analysis CSKSNZO theory: C: 54.5; H: 5.49; N: 25.4. Found: C: 54. 5;

H: 5.5; N: 25.5.



sodi um hydride (51 ng of a 60% di spersion in mneral oil) in DMF-(4 nl)
precool ed to OC under argon dropwi se over fifteen mnutes. After stirring
for thirty wibnees at O[err]C ethyl iodide (0.12 nL) was PCT/GB}BIYE/ 03380
PCT/ GB95/ 01728 - 55 - added and
~the mxture stirred for 36 hours. The solution was poured into water (50
nm.). and the mixture made acidic with glacial acetic. acid. The organic
phase was then extracted with ethyl acet gge_ (3 x 50 nmL), washed with
water (50 nmL) and brine (50 nL) and drie (MgSg err]). After renoval of
the solvent, the residue was purified by MPLC (eluting 20% ethyl acetate
in hexane, silica) tozmxﬁéo&—ﬁytpethylpyrazlne (14.94 g) was added to

4-( é- (2- Pﬁnzyh@igﬁe{dsaamﬁ' fe hoyaid)efmtoﬁﬂr woafaj#ﬁah@?mzeam%% oﬁ-ﬂ:)bﬁ'bém:\ﬂei:éﬁ"l was

use I n e nex step W u r u I ¢catl on, . .

A smal | sanpPELRREELT GFEHERS IRRERS dA9e% TPFITRFSR PR BREE D TRRERAMEPBE (mp

107[err] C). alloweértd kbdiVEo (dBhEGtdfengekatumd &ud theén p8kedlonta3ide Hz), 1.25
t, 3H J = , el as) T ide , 1H, J =

fs._z Hz), 5.4 scb ?ﬁ?a“fH?é’nge;a."'z&d)z') ,ﬁ‘S. 5%&&5,25'%, 54=8%%)ﬁz‘)€?§6.(g (m 2H),

6.6 (bd, 1Rydzplysip 9of |gxcesg{phosphgrysp orideyfs: CogpgenteRieq appqria was _

Exanpl e 31 added to adjust Ané PuUbs QHe QfixBBENYb 8, keeping the temperature

2-[N-(2-(2-thien Irrptﬁlox Q-S-brom)- ) . . .

benzyl ) - N- et Hﬁ%’yn‘?‘%dﬁ' pﬂ%/ P yscehen, AERFFeR &°(b- ¥3tHy SOHUPshYAFSYAS 1

net hanol (25 (zi) anéextrenkedvinht drhaguEoys3coodiiunThey ¢oobdnge (xghhicc nl).

The react | onYBR0eaed dded Sl )f Olasded UhdvarT BE doBpllel OMLrlll Mdlfife . 1S

ated an

cool ed and evapor resi duet was uted with water an acidified
with acetic He$ eurifiedons MERG t(dichdpremerbans; | ftldray wof ¥iveo gi ve -
2- [ N-(2- (2- t bi@fipkemthost) pyraRisdiolezyl) - N- et hyl ani no] pyri di ne-
5-carboxylic acid (0.41 g, 91%. MS (FAB[err]): (MtH)[err] 447.

El emental Analysis for Clerr]Herr]BrNerr]Jerr]S: Cal cul ated: % C, -
53.7; H 4.282 NMr e:mafds) :Fbund: (% &) ,58.48;(dH 184. H;= Bl,BED ., 78.55 [dr tEHINVR

- (200 MHz, DIVB?%,&_H]) [err]: 1.09 (t, J=7Herr], 3H); 3.56 (q, J=7Hz, 2H);

4.7 (s, 2H); (s, 2H); 6.59 (d, J=9Hz, 1H); 7.04 (m 2H); 7.2 (m

2H), 7.43 (d¥S: 322 @#+HYHz 1H): 7.56 (dd, J=1.4, 6Hz; 1H): 7.88 (dd,

Sodium hydride (2;38 g of a 60% dispersion in mineral oil)
was washed twice with dry THF and dried under a stream of dry argon,
it was then suspended in dry THF (70 mL), and stirred under argon
while benzyl alcohol (6.43 g) was added dropwise over ten minutes.
After addition was complete the solution was stirred for a further
thirty minutes and then a solution of 2-chloro-3-methylpyrazine,

(7.65 g) in THF (90 mL) was added. The mixture was heated under
reflux for three and a half hours, then allowed to cool over seventeen
hours, poured into a mixture of ice and water (500 mL) and dried
(Mgso4). After removél of the solvents, the residue was.purified by
MPLC (15% ethyl acetate, hexane) to give 2-benzyloxy-3-methylpyrazine,
yiel#, 10.43 g.

'n sMR (DMS0-d°): 6 2.45 (s, 3H), 5.4 (s, 2H), 7.4 (m, 5H), 8.05
(m, 2H). '

MS: 201 (M+H')

2-Benzyloxyr3-méthylpyrazine (600 mg) was dissolved in



2.5, 11Hz, 1H); 8.6 (d, J=2Hz, 1H). The starting materi al
was prepared as foll ows: WO 96/ 03380 '

PCT/ GBOWdd6#3580 PCTEB95/01728

Met hyl 5-bronosalicyl ate (pr epared by treating nethyl 5-bronosal i cycl.ic
acid with nethanol and sul phuric acid] (4.62 g, 20 mmol ) was di ssolved in
THF (150 nmL) and treated with thiophene nethanol (2.28 g, 20 nmol) and
“triphenyl phosphine (10.4 g, 40 nmol). The reaction was cooled in an ice
bath and treated with DEAD (6.96 g, ~ 5‘20‘ mol ). The resul tant orange
solution was allowed to stir at anbi ent tenperature under argon for 18
hours. The, 4-éaotanen(1zi xLlur eelendas ddugier algadaw&]daténeweﬂ' doree apdpglected to

it oAt 094 Ue WA heaeell) &1 b1 &1 AR LUK kol 01 MR DRLIE,

5- br ono- 2 i enyl met enzoate as a p|n

VB( El [ er rpdxeugg/was rghlove t°[‘é'-\°|1]w M?E%Wtum@%i‘[%‘ﬁﬁ]anﬁ Fear]: 3.79
(s, 3H); s‘i:l%@n&ssre:?dil)ed 7'th2re(sthue1HLs disdolRRd (1A watdr (Fo ¥ (dd, J =1, 5SHz,
1H); 7.69 (dd,. J=2. ér%[ J=2.5 1Hé1_. . A

sol uti on HMEFRLFSA ey igess | esdm BWP FBRRFPAER ASatEon (0% 2 4.9 mol )
in dichl oemé&anen(&ﬁmﬂl)awmnaml(wwm. 8b¢ errghic phasésedsiidroed of DI BAL -

(5.8 . AMsb Oheit] CLSAL10: 1ae s2rlath d5Riiisfas HiPusssh WPEALUr 105

mai nt ai ne e# ow m nutes and then warne Oferr]C
over 2[ er FiS¥ReRMIsacetage r é’&&%ﬁeons*ﬁlﬁwrte Fire YReASHEHYRYE/ine3- HO , washed

W th aquegQah (g0 hydmpaes. ey bonate sol ution;. dried (MySg er r]) and
~evaporated. The product was purified by chromatography (el uant: diethyl

et her/ hexane) to give 5- br onp- 2- (2-t hi enyl net hoxy) benzyl al cohol a '
col our | estu yMEN (PRS&-A g, 5 536. (4%23), N8 - (dcl BBY [ ]7). 55 (W) 2H2988.5 [tér r] H- NVR
r)

200 MHz, o r 48 517 bt 1H); 5.32
Es, 2H) - ’7"DNE q[%’ aL/éeéE] 1H'1 59”‘&8 Hé ‘JZ’H)I"Q ( e (m 2H).
A sol ution of 5 brom) 2-(2- th| enyl met hoxy) benzyl al cohol (0. 53 g, 1.77

mol es) in di chl or pRhbARRyfvEdzide-3 VAR €655 RgRakGrixeabalh and treated

wi th carbon tetrabromde (0,7 .. 2.2 nmol ol - _hound . )
triphenyl & Ki phiffe® 96‘?"%, (¥39@)nﬁﬁ%)sth’ff5)ds% ﬁ?{g%r el alrrg?'éﬁft The ¢ erperature
for 42 hoasldd whsethemaezeasmopesis with teluede ai2d mhlaporzemeve the Glasbnat ogr aphy

(eluant: gt o el I}g?a{%é Yok} han hi 9N RLESXY) benzyl
brom de as gx%mo?t g;%tg I'i d V:Q %IQE&%Z%"I( ¢ OE m Ml!f%)60
argon, and sodium borohydrxde (81 mg) added wi h st;rrzng at ambient

temperature. The mixture was then heated to reflux for ‘one hour, and

allowed to cool to ambient temperature over 16 hours. Water ’

(70 mL) was added, and the mixture acidified to pH 3 with acetic acid

and then extracted with ethyl acetate (4x100 mL), washed with water '
(50 mL), brine (50 mL) and dried over magnesium sulphate. The residue
was purified by MPLC (3% ethyl acetate in dichloromethane, silica) to

give ethyl 4-[2-benzyloxypyrazin-3-ylmethylamino]benzoate yield,

460 mg, mp 111.7°C. i '

ln NMR (DMso-dG): 6§ 1.25 (t, 38, J =4 Hz), 4.2 (g, 2H, J = & Hz), 4.5
(s, 2m), 5.5 (s, 2H), 6.7 (m, 2H), 7.0 (bs, 1K,), 7.4 (m, 3H), 7.5
(m, 2H), 7.7 (m, 2H), 8.2 (m, 2H).

Ethyl 4-(2-benzyloxypyrazin-3-ylmethylamino)benzoate (455
mg) was dissolved in dry DMF (4 mL) and added to a suspension of
sodium Hydride (51 mg of a 60% dispersion in mineral oil) in DMF . (4
mL) precooled to 0°C under argon dropwise over fifteen minutes.

After stirring for thirty minutes at 0°C ethyl iodide (0.12 mL) was



WO 96/ 03380 PCT/ GB95/ 01728

- 57 - lerr]H NI\/R(250I\/Hz DMSO-d[err]) [err] 46]gs 2%154(5
2H): 7.05 (wo96dpso 15 {d, J=8Hz, 1H): 7.24 (d, J=4Hz PGYFBISPIRS (g
 J=2.5Hz, 8Hz, 1H): 7.56 (d, J=5 Hz, 1H): 7.62 (d, J=2.5).

- A suspensi on of sodium hydride (50% di spersion 0.8 mvl, 38 ny) in DVF
(2m) (sieve dried) was cooled to -5[err]C and treated with met hyl

2- (et hyl am no) pyri di ne-5- car boxyl at e (0._15 g, 0.8 nmmol). The  reaction
was stirred at -5[err]C for 30 mnutes and then treated with

5- brono- 2- (2- t hi enyl net hoxy) benzyl brom de (0.29 g, 0.8 nmmol) in DMF (0.5
m ). The reacddeh apdsthel hixvhge tsFivkadnien 3amduEAt tTéPrpFala%’tﬂneW%HW“dstr rred

for 18 hours. 1nIQQva'i:@§-C(tS|OOrEL)W§§d RAL B aaaéltaumtced;@qgmum acaam)m um
chloride. The co |nedogn|c extracsvvere vvaﬁg wi th brine,

dired (MySO &#f) 3aRY &9 BRasg. “Fhé’ T SrETAST §“5’&ﬁ‘?‘¥‘e&°ﬁ§f“e
chr omat ogr aphy & edousni,; walsteidhyithevdrer/ e ane Jant Corgne e(soenily hnd dried

2-[N-(2-(2- th epyl rret 0 z t

caE bo§<yl gte algx gé(«:ol our g?s%eﬁlgp{l ?gbtg% ¥Alu\§§ e %k/gmﬁg%é ghpffﬁﬁ%bl 461
[err] H NVR ( 2®0C quutmvs@v[eewq Reguate]in hexane; siliqal; togiye hyyh (g

‘i 7!_|Z7 (ZJZD 4 31-; &- Sgnz}@ y4az71nﬁ§-ry1359'op-5 @l&m‘.ﬁo)bgﬂoatﬁ ﬁzaﬁcgall\]tgﬁ@?zl ;
5||:I|)z 1H) ; (7’T§ g, 19y J"?filz“‘er’%I—EJ_Q’l‘H)"m%'g éf’"{ ﬁur?Hl%—&catHéf}’ 285 anpl e 32
4- Chl or onet hyl - 2- net hyl sialaz earpleOwals) 2uxthed. ;ﬁﬁmtaﬁl by wargturatigregighd with a

sol ution of t -2 hydr oxybenzyl ) -
N- et hyl am nogﬁgil‘#edl(ﬁ:se)[g:é 0Boxyl ate (0.2 g, 0.55 mmol) in DV (4 m).

The resultant solution was treated wth potassium carbonate (0.23 g, 1. 7-
mol ) . The 1 éaCigdNoM@sasSt i W' 6% at, %ﬁbl.ﬁlltstﬁﬁﬂﬁr at o eef ofm, 24 = 3houRs, The
DVF was evaporated. The fesi due was dil uted W wat er and_extracted with

ethyl acetaté&-£3'% 38 $:2 19 Btgdn é- ?:fférs‘ \Rre %’ . Sl Aelland*?
evapor ated. Thae zEsodue.vas)di ssal wid2in aretdhansz) (8. nith, 2HANE . FHF (2 ) .

and treated Eih l%qu?ouiof 'r,Ur@)hy‘Wsoﬂad% §o| ution (1N, 2.5 nm). The
]

reacti on was f med and stirred for 18 hours. The organic
sol vent s vvere'lsev%q?or(&ﬂédl and the renai ni ng aqueous sol ution was
acidified with acetic acid (1IN, 2.6 nl). The precipitate

Example 31
A solution of methyl 2-[N-(2-(2- th:enylmethoxy) -5-bromo-
benzyl) N-ethylamlno]pyrzdlne -5-carboxylate {0.53 g, 1.15 mmol) in
methanol (25 mL) was treated with aqueous sodium hydroxide (2N, 5 mL).
The reaction wés heated to reflux for 9 hours. The reaction mixture
was cooled and evaporated and residue was diluted with water and
acidified with acetic acid. The off-white solid was filtered off to
give 2- [N- (2- (2-thienylmethoxy) -5-bromobenzyl) -N-ethylamino] pyridine-
- 5-carboxylic acid (0.41 g, 91%) . '
Ms (FAB'): (MsH) ' 447
. Elemental Analysis for CZOHiSBrNZOBS
Calculated: ¥ C, 5§3.7; H, 4.28; N, 6.26;
Found: 3 C, 53.8; H, 4.6; N, 5.7.
‘H-MMR (200 MHz, DMSO-d.) &: 1.09 (t, J=TH,,
4.7 (s, 2H); 5.38 (s, 2H); 6.59 (d, J=9Hz, 1H); 7.94 (m, 2H); 7.2 (m,
2H), 7.43 (dd, J=2.5, 8Hz, 1H); 7.56 (dd, J=1.4, SHZ; 1H); 7.88 (dd,

'3H); 3.56 (g, J=7Hz, 2H);

2.5, 11Hz, 1H); 8.6 (d, J=2Hz, 1lH).

The starting material was prepared as follows:



was stirred for 1 hour and then collected by filtration and washed

"WO 96/ 03380 ' PCT/ GB95/ 01728
- 58 - woocoabsoh water (3 nl). The solid was dried underPCHERIMNGHer
Plerr](err], to gi ve

2- [ N-(5-brono- 2- (2-met hyl t hi azol - 4-yl met hoxy) benzyi

- et hyl am no] pyri di ne-5-carboxyl i ¢c acid. The starting materi al
was prepared as follows: : 6- Chl oronicotinic acid (100 g, 0.63
nol) was treated with ethylanmine {P8%in water, 500 nl). The reaction was
sealed in an aut ocl ave and heated to 170[err]C for 6 hours. The reaction
m xture was evapeerr@ued-braadsstauah}lyﬁtéle@tréﬁdﬁeaesy \M-&éhﬁ@ﬂ:(éeﬂirlr ated HG and
the pH _ad] ust :. cu\gl ﬂhg Gi.a (i{i‘ d e I|d Qroduct was
filtered o 5¥ T Vacuo T8a u‘e'rusp ‘6“5 it $ 6

6- (et hyl a‘mlno%ﬁ ée%#tﬂlved &oi THR 81?5t8mg a@d0freated ww&(t@lé:elen}) = 167

(MtH) [ er g DVRO- 1 5( 3H) 33
(q. J_7Hzithanol Nszé %5026\4?501) tQ&geE%i flhgg%}l:.ne (1% gt7 4J n%\g%) 2

1H); 8. 533‘% d‘e“"'ﬁ’nZﬁf "%31? ’I‘laﬁ 1("Br ith) apd treateﬂ\‘é‘t&' p@ﬂ‘?l éﬁ}%fgr

6-(et hyl aomimme) ni COhd Resulrahntl orbflge] sofutIoia) am°wedY&Bh§H1Q| ad 500 nl) was
treated vmth gaqncentrat ed Hl errélsqferrl]B lgurs )'I'he he reacti on was heated -
at refl uxm? SF- 18 Rours: e re oh “m Xturée was FRiE EV%FBS?at ed, poured
into i cewmtewpc(rited andl thej xestidek sybjsd8editohchrometgrapyi(atnanyedr ogen

car bonat g; dehoandcAgh £ hlme@qebegwe mexﬁm mao 2-%1&&2&,%.3\% yethyl acetate

(3 x 300 M) and the organic [ayers nmbi ned, dried (MgS rr]) and
evaporat’%‘?i"zf’ﬁ':"glaﬁea r?éf”ﬁﬁ“l (B6(#t ﬁ?fam no)n| cotinoate as an off-white sol |‘d
(45.5 g,m84%0): mHIB (Cl+): 181 (MrH)[err] NMVR (200 MHz, DWVBO-d[err])

b § t =7 6.46 (d,
Beng]z ﬁt%““% ?56(%;‘2 ‘%H%"s’?bso’(?éd Jg% St%‘” ‘s'%ﬁi 7(3%6‘?“(&*% 3Hz( 1H).
A sol ut i dr#20fm,528 orfesal (#éyIJaéleI'ﬁ}'Tde 2. D63, (8. J=amFw| 9Hzi, n1H) DVF. 7(650 m) was
treated w4 thXlser{hCAerr] (16.5 g, 120 mmol) and benzyl

A solution of methyl S-bromo-2-{2-thienylmethoxy)benzoate
(1.6 g, 4.9 mmol) in diehlcromethane (20 ml) was cooled to -85°C. A
solution of DIBAL (5.8 ml, 1N in CH2C12) was added dropwise. The
temperature was maintained below -75°C for 30 minutes and then warmed
to -50°C over 2% hours. The reaction mixture was quenched with 1N
HCl, washed with aqueous sodium hydrogen carbonate solution, dried
. (Mgso4) and evaporated. The product was purified by chromatography
{eluant: diethyl ether/hexane) to give '
5-bromo-2- (2-thienylmethoxy)benzyl alcohol a colourless gum (0.53 g,
36.4%). '
MS (EI'): (M+) 298
lH—NMR (200 MHz, DMSO-dS) 5: 4.*_18 {d, J=3Hz, 2H); 5.17 (bt, 1H); 5.32
(s, 2H); 7.05 (m, 23); 7.2 {m, 1H); 7.38 (dd, J=3,8Hz, 1H); 7.52 (m,
2H) . ' | _ _
A solution of S-bromo-2- (2-thienylmethoxy)benzyl alecohol
{(0.53 g, 1.77 mmoles) in dichloromethane (12.mli was cooled in an ice
bath and treated with carbon tetrabromide (0.73 g, 2.2 mmol) pélymer'
bound triphenylphosphine (0.65 g, 1.95 mmol) and stirred at ambient
temperature for 42 hours. The reaction was filtered and evaporated.
Chromatography (eluant: ethyl acetate/hexane) gave 5- bromo-2- (2-
thlenylmethoxy)benzyl bromide as a white solid (0. 29 45&)
MS (EI ): (M+) 360 '



bromde (11.2 g, 65.6 mmmol). The reaction was stirred at anbi ent

PCT/ GB95/ 01728 WO 96/.03380 : : - 59 -

t enper at ur gvd ggro33dh hours, diluted with ethyl acetate and fiRGTAGRI§01728The
filtrate was washed with HO *(0.05 M, saturated aqueous sodium hydrogen
. carbonate and brine. - The organic phase was dried (NaJerr]SOerr]) and

' evaporated and the residue triturated with hexane/ et hyl ether. "The
product was filtered off to give 2-benzyl oxy-5-bronpbenzal dehyde as a
white solid (15.8 g, 90% mp. 70-72[err]¥ - MBS (Cl+): 291 (MrH)[err]
NMR (200 M—lz,1 DMSO-d[err]) [err]: 5.38 (s, 2H); 7.5 (m 6H); 7.9 (m 2H);
10.41 (s, 1H)"H NMR (250 MHz, DMSA-GUSPELRSEO0IE,04H) ; 5.4 (s, 2H); 7.05 (m, 1H);

2- benzyl oxy-5; brogpbenzgl dehyd 14. 5 .2 i I anol
(250 ) wes EearBd rin S0k s (o7 etz s 1 B0 B e R, TR
reacti on was SEfridedishdzt H&); t-EfpehaftR-E)slowy rose to 33[err]C. After 1
hour the reaction m XtAlls@spend®sn ¥ MG dJaAd (dh8 GQpedsidndh SSahyEdssn

et hyl acetate and poured into a mxture of ice water 8200 n%% and 1N HC
(25 m). The "6 gHhPHF (ML) eS16ER dEigtr R4 stV AR SFe8R st um
hydr ogen car eshye 2- (ethylasinotisyrédireNaf @rbbidaeé r (o) 14a ¢, eo.a8poucat ed The gi ve

2:bonzy! oxy” SRLCIRDEIENLELARI 85 3Pl Rl ek eosen 1

4.52 (d, J=5Hrbrowd-2- &2-thifnylmegipxykbengy) bromidg—139 9L Hp:8 mROYS ip PMFI=gHz,

1H; 7.4 (m @Hy:m1f-5 % reddeiddvas allowed to warm A ﬁﬂJiHﬁt@: R_mdrature and

2- benzyl oxy- 5- brom)benzlél al cohal (14.75 I n anrl%drous et hyl
d

) g, 50.2 rmmol)
ether (150 m3FiFERS £8P 4] PP 2RO EIL PPYIF 0P ORFH I LB 8T8
mol ) in anhyshmeniumethieiridel0 mhe cumtsineddogshicy exnvases lweepiwaghddience -
t enperature ery; reacd L. al 10 Q- Al ent
tompar ure: and RtTIreG PEre (Mg - eobboliSea Sl Elksblle V30 DR AN L
silica gel (Zbgomatogyimiysf¢lugnt gdiethyd ethasfhegang)t ko (xiNg|mesher to renove
al | the produycty- (Bhg2fipibhABNRS) - 3RS ERbeMt 1INVELPL anlind] pyri@thelt) , aqueous
saturated sodium h drogaen carbonate_gl x 150 m)) and brine (1 x 150 m).
The organic Fﬁ%@q&ége s a colourless oil (0.03 g, B8%).

MS (FAB+): (M+H)+ 461

‘H-NMR (200 Mz, DMSO-d.) 6: 1.1 (t, J=7Hz, 3H); 3.59 (q, J=7Hz, 2H);
3.78 (s, 3H); 4.7 (s, 2H); 5.37 (s, 2H); 6.62 (d, J=10Hz, 1H); 7.04
(m, 2H); 7.19 (m, 2H); 7.4 (dd, J=2.9Hz, 1H); 7.55 (dd, J=1.7, SHz
1H); 7.9 (dd, J=2Hz, 9Hz, 1H); 8.61 (d, J=2Hz, 1H).

Ex le 32
4;Chloromethyl-z-methylthiazole (0.102 g, 0.69 mmol) was

treated with a solution of methyl 2- [N-(5-bromo-2-hydroxybenzyl) -
N-ethylamino)pyridine-5-carboxylate (0.2 g, 0.55 ‘mmol) in DMF (4 ml).
The resultant solution was treated with potassium carbonate (0.23 g,
1.7 mmol). °The reaction was stirred at ambient temperatu:e for-24
hours. The DMF was evaporated. The residue was diluted with water
and extracted with ethyl acetate (3 x 3 ml). The organic layers were
combined and evaporated. .The reéidue was dissolved in methanol (3 ml)
and THF (2 ml) and treated with aqueous sodium hydroxide solution (1N,
2.5 ml). The reaction was warmed to 40°C and stirred for 18 hours.
The organic solvents were evaporated and the remaining aqueous
solution was acidified with acetic acid (1N, 2.6 ml). The precipitate

was stirred for 1 hour and then collected by filtration and washed
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- 60 - = dried (Na[err]SCIerr]) and evaporated to giv

2- benzyWOKOEBYr orobenzyl broni de  as a pale yellow oil Pt:‘{/gngy%wzs%% whi ch
crystallised on standing. M5 (El+): 354 (M) NVR (200 MHz,
DMSO-d[err]): [err] 8:4.65 (s, 2H); 5.2 (s, 2H); 7.05 (d, J=9Hz, 1H), 7.4
(m 6H); 7.66 (d, J=3Hz, 1H). : A sol ution of nethyl '

6- et hyl am nonitcotinoate (15.2 g, 84.4g . mol) in DVF (50 ml) was cooled to

Oferr]C and treated with sodi um hydride ' (60% 75 mmol ). The reaction was

stirred er 1 hour ang a sol ut | oxy-5- br onobenzyl brom de (25
5

0
o 7002 P AR ChieRtso g SoL ikt crifh SPRGL TR B AP el t o var m t o
anbi ent teEnper-diNtite basmgb-2- Szt-mettedtnmola-lywmxiﬁhentﬁast-| on was quenched

wi th wat eerthgmm%@g teegi yeﬂﬁyau@cet ate (three tines). The organic
ne

| ayers were wat er ‘and brine tw ce, dried
(MySd err]) and Té?aif@‘&’e’&:l’"?'iﬁ‘@%é’aa Eﬁ?PPéﬁdséﬁﬁ?nR@cryst al lisation from
et hyl / acet at e/ hexane gave nethyl 2-[N-(2-benzyl oxy-5- brom)benzyl ) - N-

et hyl am no ri d| n -car bo lat e (2 Cl+ 455/ 457
(M+I¥|)[err] Tpy MR g‘?ﬁ? ‘é é??]%g Peﬁﬁrﬁ""l’l”i" ’feg h 3. 3.5
(g, J= 7H2th21-d)n;|.n3 (78% in( sate’ﬂ,—|)5004m17)7 (she ’x‘haqtzsnms(sgalad-l)m 6n 65 (d, J=9Hz,

1 7. 0 J d 1
Ay e B B o8 (it A el 1)
et hyl ami FSPPRASSR agriia bbw%‘faé*fi‘b Wbe copoamFased wkﬁp@)rr@mmane (150

m) was taugadrd ¥4 bhs hamrgahamhheéuldea&metml ssiduf ptaueonmREex (40 m , {

2M 80 mgy Thgr aCt# v$1 ‘stirre zlnbl ent tenperature for 48 hours.
Sat ur at ed *35%dnt 55het &= sEURi SR Wa U] HYG the layers were _
separ at ed- (ethy2amigoboirotimycencidadsvdsbed4adl t h  di chl oronet hane. The -
organic |ayers were conbined, dried (MySO err]) and evaporated to give an
of f-white soli,d. The off; white solid was subj ected to chromat ography

(di | ut ed i {9 étﬁ)}ls"a%i‘ht e/ hexane) to give the title product nethyl

2-[ N- (5- brono- 2- hydr oxybenzyl )-N- et hyI am no] pyri di ne- 5-car boxyl ate (6.02

g, 75%.

: NMR (250 MHz, DMSO- d ) &: 1.15 (t, J=7Hz, 3H); 3.3 (q, J=7Hz, 2H);
6.45 (d, J=9Hz, 1H); 7.25 (brt, 1H); 7.78 (dd, J=2, SHz, 1H); 8.54 (4,
J=2Hz, 1H); 11.6 (brs, 1H). '

A suspension of 6-(ethylamino)nicotinic acid (50 g, 0.3 mol) in
methanol (500 ml) was tregted with.concentrated_nzso4_(30 ml). The
reaction was heated at reflux for 18 hours. The reaction mixture was
then evaporated, poured into ice water (1L} and adjusted to pH8 with
solid sodium hydrogep carbonate (foaming). The agqueous mixture was
extracted with.ethyl acetate (3 X 300 ﬁl) and the organic layers
combined, dried (Mgso ) and evaporated to glve methyl

6- (ethylamino)nicotinoate as an off-white solid (45.5 g, 84%) .
+
MS (CI+): 181 (M+H)

NMR (200 MHz, DMSO-d ) &: 1.14 (t, J=7Hz, 3H); 3.3 (q, J=THz, 2H);
3.76 (s, 3H); 6.46 (d, J=9Hz, 1H); 7.3% (brt, 1H); 7.80 (dd4, J=3,:9Hz,
1H); 8.56 (d, J=3Hz, 1H). -

A solution of S- bromosalzcyladehyde (12 0 g, 59 7 mmoel) in
DMF (S0 ml) was treated thh cho3 (16.5 g, ;2o_mmpl)_apd benzyl

bromide (ll.z.g, 6€5.6 mmol). The reaction was stirred at ambient



WD 96/ 03380 PCT/ GB95/ 01728
- 61 - MS (Cl+) 365 (M+H) + NVR (250 MHz, DMBO d[era,}:)!m%{_,]z%

(t, J=7Hz, wddsio338061 (q, J=7Hz, 2H); 3.78 (s, 3H); 4.66

- (d, J=9Hz, 1H); 6.8 (d, J=9Hz, 1H); = 7.02 (d, J=2Hz, 7.2 (dd, J= 2
.. 9Hz, 1H); 7.93 (dd, J=2, 9Hz, 1H); 8.64 (d, J=2Hz, 1H) '10. 13 (s, 1H).
Exanpl e 33 - A solution of nethyl 2-[N(5-bronp-2-(3-nethyl
fur-2-yl net hoxy) benzyl ) - N- et hyl ami no] pyri di ne-5-carboxyl ate (0.24 g,

0.52 mol) in THF (3 m) and nethanol ¢3%h*) was treated with aqueous

sodi um hydroxi de solution (1N, 2.6 m ). The reaction was heated to

40[ e(r]I r} C fgrce&pbmme f-EBe:tjé’ f361dd, ?mll\éhQSd pﬁmle&h&y aeaeep.@r aledilderedrs esi due
was dilute th.water and acidifie ac

DI (5 b ot FSTREE wBF rapbed b el {5 BTGy | SacSEting: ameney soctunm

pyri di ne- 5- dmibcgepl cdxbonare eod [bztted Dhe brydmiatphame amsadmileit Baged j)d

(0.186 g, 8 , 1)_lsg@(id[err])
lerr]: 1.1 %@i ewm%gra’lt%%l_gndzggeq s:.duth):r:[t%;:éJe'é'NézPi hé:%gQ/MFEl 7 69 (s,
2H); 4.98 (sThezvﬁ“ust 3@s (thltgeeiptt £p)give. %@enzvleav SJbQWbe&ﬁldetwdm (d,
J=2.7 Hz, 1Hs a7wnkZe(¢b1id=QblZs glHds) Tm4l €6lch2ec. J=2.7, 9Hz, 1H); 7.5 (d,
J=2Hz, 1H) 7.89 (dd, J=2.7, 9Hz, 1H); 8.59 (d, J=2.7Hz, 1H); 12.36 (bs,

1H). : The starti .ng material was prepared as fol | ows:

To a cool ed MsO[ler]: (})msmaﬂeny on of LiAlH err] (0.45 g, 12.4 mol) in THF
(15 m), %wﬁd?’f‘o% 0 p%s%ed i"%t hé"s 2141ebhy) HUE o 3553 POxYhate,, (1.395 g,
9.96 mmol). e reaction waséal to warmto ambient - tenperature and

stirred for ¥44hodr stEVat er was added to quench the reaction. Ethyl
acetate was then added and the nmixture was filtered through Celite. The -

| ayers were separated and the agu ase cted h (2x). The
organi ¢ phases were RSHEPFREACD (f? gg’ ﬂg@ Gl g%mbe d ]\gtgdg‘to gi ve
2- et hyl - 3- rﬁ)odzompﬂmt:lmyhlﬁwlane \e&barmd  §250 wb U&$|t9'S§tQ§i th(los@&tg, 85% whi ch

d wit fiocat El 250 Mz,
\gﬁ/sBCfZ[eer\rAa )J&gyﬁyzcﬂg%é (('2‘31?1 34_6’93 8 mMSI ( %r&'}!ﬁonl%zs scii_ﬁerd] gﬁ%gd Joott

1H); 7.39 (d:emge-zgqgre fllywly rose to 33°C ALtey &t ﬁx% e ﬁg*cﬁ:y,pn m:.xture

2- [ N- ( 5- br oR@as 2evaypdf£0eMbai ¥he rhlsidue dissolved in ethyl acetate and poured
into a mixture of ice water (200 ml) and 1N Hél (25 ml). The organic
layer was separated, washed with aqueous sodium hydrogen carbonate,
brine, ‘dried (Nazso4) and evaporated to give
2-benzyloxy-5-bromobenzylalcohol as a pale vellow oil (14. 85 g

quantitative).
MS (CI+) 292 (Ms).

NMR (200 MHz, DMSO-d.) &: 4.52 (d, J=5Hz, 2H); 5.12 (s, 2H); 5.17 (t,
J=SHz, 1H); 6.98 (d, J=9Hz, 1H); 7.4 (m, 6H); 7.5 (d, 2H, 1H).

A solution of 2-benzyloxy-S5-bromobenzyl alcohol (14.75 g,
50.2 mmoi) in anhydrous ethyl ether (150 ml) was cooled to 4°C. A
solution of PBr3 (13.68 Q,ISO mmol) in anhydrous ether (40 ml) was
added dropwise keeping the temperature below 10°C. The reaction was
allowed to warm to ambient tempartﬁ:e and stifred for 1 hour. The
reaction was filtered throﬁgh silica gel (200 g). The silica gel was
washed with ethyl ether to remove all the product. The filtrate was
washed with water ( 1 x 150 ml), agueous saturated sodium hydrogen

carbonate (1 x 150 ml) and brine (1 x 150 ml). The organic layer was
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- 62 - et hyl am no] pyri di ne-5-carboxyl ate (0.44 g, 1.21 mol) in THF (15
m ) WO 96/03380cd wi t h tri phenyl phosphi ne (0.35 g, 1.34 BERGBISQLTES

di et hyl azodi carboxylate (0.42 g, 2.4 mmol). A solution of

2- met hyl - 3- hydr oxynet hyl furan (0.202 g, 1.8 nmmol) in THF (12 m) was

added. The reaction was stirred at anbient tenperature for 72 hours. The
reaction was evaporated and partitiongg between ethyl acetate and wat er .
The aqueous phase was extracted with ethyl -acetate (2x)  and the organic
phases’ were. conbl ned, dried é S err]) and evaporated. The resi due was
purified B%ChiTratlolr2RAnT apararetto gy P -brrarity hekramelenayiryogide

2-[ N- (5- baorpaid FenBishyif uns 2> gyl nesshosirhesngytadribsat byl standing.

am no] pyri di ne-5-carboxylate as an off-white solid (0.24 g, 29%.
[err]H-NVMR (200 MHz, DMBO-d[err]) [err]: 1.1 (t, J=7Hz, 3H); 2.29 (s, 3H);
3.48 (g¥s JETHz:, 32H)(M+8 79 (s, 3H); 4.68 (s, 2H); 4.96 (s, 2H); 6.47 (d,
J=2Hz, 1Hgpr Qz@o(nﬁz,bp@bizd )1|‘5 L :4; &3(4 ,21-11] % § H, ﬁaH)v 075 l@ (dsgz, J=8Hz,
1H); 7.4 (dd, :J= 1H); J=2. 6, 9Hz,
1H): 8. 604, 7J‘L2‘"‘6I-EH’ Jl'—l)66 ", E?(’En'p*@ 4 A sol ution of methyl

2-[ N- (brono- 2- (4- pysolchylioreblionathyl 6- et:hylam:.non:.tcot:.noat:e (15.2 g, B4.4

030701 el 8 BB Ol LRE-Gdof B et hen dactafHivk L T

(10 m) and 51m) wa W an aqueous Sol
sodi um hy d¢Wxi te mnel)s nfhe xkactlme'aﬁe%trrem fmasl Qmur aed agsolutipe Mt

t enper at Us Greh@10k9- &maﬁobeﬁz Lrbisde PSY i, O Qfmn%qsilwbﬁy%amde ~solution
(1.5 mM, 1IN) was added and the_reaction stirred for a further 24 hours. ‘

Sol vent s ‘1 EPBVERPSHIRfe At ShARERE BP &STTe AFRISPh&e"PFESPERIE i ssol ved i n
wat er andswiairdd ffioed1arhblirsac etheC réatitdon Zraf Nuenched with water and

* (5- Brono- 2; l boxyl

o d ves FiEid W TERNONAARE o= LV ThS RO R B S A5 w2 o o1 )
[err]: 1.9anbiped,)wgshed Siph waregparnd)bripe7rpicepdried @Mg8Q,)(8nd 2H); 5.25 (s,
ZFD 6 64e(d§orokéakgo gl ;a ¥hitd QémxdzFDRecZ&é%lexdoﬁloﬁBE&om'7 91 (dd J 2. 4Hz,

st art | ng ?1&'("2? T“@%taﬁﬁeﬁ?@pg?s‘éet(j I:'AEB"‘%IO"F 'Iél[g'\?\é"( b"m}lpxy =5-bromebengy F%’n of

4-chl or onﬁﬂﬂkmﬂwﬂeaﬁgﬁdrmwlaﬁle (2.1%,971%). 0.73 mmol ) in DVF (3m)
was treated with potassi um carbonate (0.29 g, WO 96/ 03380

PCT/ GB95/ 01728
MS (CI+): 455/457 (M+m)*

NMR (200 MHz, DMSO-d ) &: 1.1 (t, J=7Hz, 3H); 3.5 (q, J=7Hz, 2H); 3.78
(s, 3H); 4.77 (s, 2H); 5.18 (s, 2H); 6.65 (d, J=9Hz, 1H); 7.08 (m,
2H); 7.4 (m, 6H); 7.9 (dd, J=2, 9Hz, 1H); 8.62 (d, 1H).

A solution of methyl 2-(N-(zeben?ylogy-S;bromobehzyl)fo
ethylamino] -5-pyridylcarboxylate (10.0g, 22 mM) in dichloromethone
(150 ml) was treated with boroﬁ trichloride dimethyl sulfide complex
(40 ml, 2M, 80 mM). The reaction was stirred at ambient temperature
for 48 hours. Saturated sodium_bicarbonate so;ution was added and the
layers were separated. The aqueous iayer was washed with
dichloromethane. The orgahic'layers wore coﬁoined, dried (Mgso4) and
evaporated to give an off -white solid. The off-whlte solid was
subjeoted to chromatography (dzluted thh ethyl acetate/hexane) to
give the title product methyl 2 [N-(S bromo 2 hydroxybenzyl) -N-
ethylamxno] -pyridine-5- carboxylate (6 02 g, 75%).



- 63 - 2.10 mmol ). A solution of nethyl

2-[ N-(5-brono- 2- hydroxybenzyl) N- et hyl am no] pyri di ne- 5- cgl cjrol_? I@iﬁs(o 26
g, 0.71 moMON3BF (4 m) “was added. The reaction was stl

hours and then the reaction was diluted with water and extracted with
ethyl acetate (X 3). The organi c phases were conbi ned and washed with
wat er and bri ne once, dried- (MySJerr]) and evaporat ed. Chromat ography
el uant: et hyl acet at e/ hexane gave net hyl gy

2-[ N-(5-brono- 2-(4- pyrl dyl met hoxy) benzyl ) -

N-et hyl am no](%rldl ne- carboxyl ate as a white solid (0.209 g, 659%.
[err] H-NVR (2 ) FHsEt ‘H‘I[*err]) [err]: 21.11 (t, J=7Hz, 3H); 3.61 (q,
J=7Hz, 2H); ~MB. WSo(mz 3bfhso-4,)845{ 34 24 ;J-ﬁ-l?243r()3 3244 (qﬁa@‘n(zd 213)—9Hz

)
1H); 704 (m o o2Hy £43, (B @My, 7 <98 (dd o152 a3 o 1M m3H

Ref er ence Exanp urée o benz "OXY enza de yde (50
g) and net hyl 7492 (dantf#@beri-ﬁd)at"eZ(B@ GJﬂﬁ By RBlat éd9-’or$d€1 Jeearsibatii) f or 3

hours. The ool @d soact ian, Mxiyrg wag. . dissolved in a mxture of
tetrahydrofuran (300 ni) and ‘ethanol (100 nL) and.sodi um borohydri de

(8.51 g) was added in portions. The m xture was stirred at anbient
tenmperature f@xampibdsdours then cooled to O[err]Cin an ice bath. Acetic

acid was added drop ntil eff e n ceas nd t he m xture was
poured- into  water %ﬁﬂl‘#ﬁ)’n °1‘$h"'et ¥e233§ E"‘grbfu ongwgfj1 Eact ed four tines
with ethyl é@he?-%@@@tont) bsaaﬁ.)twm}tyla'ﬁhaomqlmd%qahé@xséiw det aere

washed with safusahsth aquagUSs SA @"m na&ﬁsbpr@tmsasytere&e@thnLauea{;Q
dri ed over anhydrous magnesi um sul phate. The resi due obtai ned renoval

of the sol vent°faE® BY¥oEidegotirifet Hiinot-6(2Ho ntde 5ﬁ%°t"°¥ré‘laﬁ3}fea"f$l-t° -
(2-benzyl oxybenzy|fesi nebhanz omie rSiQt‘ibﬂldabZﬁi‘tiinm éVeporated|, WHeOresidie! d

42.66 g, np 95 al ysi s 0 C. 7 1 H 6.1, N
4.0; Found: c"’Li 6‘{‘](’5“"‘i o0\l ”gfﬁ“}’f]\g ’ﬁg ’6“6“ N [err]H NMVR
(DVBO- d[ er r] ) 2[Rt (5} Bxomp32-((8 -me3Hy] fur- 3@1@sthw)ben5y19«-eshylzn9nol- 6.56-7. 70

(m 13H). B?Iéﬂh@fguéaggﬁigﬁéﬁé %as collected by filt2SefROUNGRidel s418d | n
appended Tabl es were. —prepared fromthe appropriate starting

material s usid§- %Fssﬂmal"é} mpt 198. 7482987993380
PCT/ GB95/ 01728

1H-NMR: (200 MHZz, DMSO-ds) 6: 1.1 (t, J=7Hz, 3H); 2.3 (s, 3H); 3.58
(q, J=7Hz, 2H); 4.69 (s, 2H); 4.98 (s, 2H); 6.50 (d, J=2Hz, 1H); 6.59
(d, J=9Hz, 1H); 7.04 (d, J=2.7 Hz, 1H); 7.12 (d, J=9Hz, 1H); 7.41 (dd,

-J=2.7, 9Hz, 1H); 7.5 (d, J=2Hz, 1H);'7.89 (dd, J=2.7, 9Hz, 1H); 8.59
(d, J=2.7Hz, 1H); 12.36 (bs, 1H).

The starting material was prepared as follows:

To a cooled (0°C) suspension of LiAlH4 (0.45 g, 12.4 mmol)
in THF (15 ml), was added dropwise, methyl 2-methylfuran-3-carboxylate
(1.395 g, - 9.96 mmol). The reaction was allowed to warm to ambient
temperature and stirred for 24 hours. Water was added to guench the
reaction. Ethyl acetate was then added and the mixture was filtered
through Celite. The layers were separated and the agueous phase was
extract=d with (2x). The organic phases were combined, dried (Mgso4)
and evaporated to give 2-methyl-3-hydroxymethylfuran was as a
colourless oil (0.95 g, 85%) which was used withouﬁ purificatiog..

MS (EI+): (M+) 112 .
lH-NMR (250 MHz, DMSO-dG) 6: 2.22 (s, 3H); 4.26 (s, 2H); 4.7 (bs, 1H);
6.34 (d, J=2Hz, 1H); 7.39 (d, J=2Hz, 1H). | | _

A solution of methyl 2- [N-(5-bromo-2-hydroxybenzyl) -N-



- 64- method to that of reference exanple 1. Ref erence Exanple 3

A suspension of 2-benzyl oxy-5-nmet hanesul phonyl benzal dehyde (10 g) and

met hyl 4vewéosesenzoate (5.2 g) in toluene (100 m) was POWGBISHITZA a St eam
bath. for 18 hours and evaporatéd to dryness. The residue was dissolved in
a m xture of nethanol (100 nL) and tetrahydrofuran (100 nL) and-the first
portion of sodi um borohydri de (1.3 g) was added. The m'xture was stirred
for 1 hour and the second portion of_ sodi um borohydride (1.3 g) was
added. The mi xture was stirred fof %07 ni nutes and evaporated to dryness.
The residue was di ssol ved in dichl oronet hane (250 nL) and was washed with
wat er and ethyiyaménlo)(plyly 8Giner §{crrbdtydaso| (0 erat gWAS 2B 0T anetHRINAS the 1 esi due

subj ected,, t&ega@w{pq&m Pg}mgbﬂmgame'aytgn iPkhd) Lq With -

di chl or onet hane and hen V\n%, m xture thyqi acetate and

di chl oron@f—ﬁﬁ}%{éaf%d/wawqa‘ylﬁf (°g'12v% et rmol) A solution of
4- [ N- ( 2- benzedngxys -Dyard-Hreasaephanyd kenzy, )aamma:bbeﬂmt 612 mlyiwalsd 10. 2 g,

124 H NVR_( D\VBO- ; . 75
) dr a1 2086 o e SeagsTon W' SRERELE inphenc, EomdiZatid for Fontas 1 61y
7 68 (d, Z'hb xlaaBtiiidz)las evipor@tédl and iparditdobéds petweed letlhghll, ackkhte) aBd S5Hz,
J=2. 5kz) . r.  The agu quectdS| Sihsk a3 H%Ld%at.\{gl F%ﬂ?&&%&'é&? sarting

materials" OW nNg were prepare

4- N-(2- béhewrsﬂwspbwomwwbaﬁ%o?wzG%ase,,hﬁnilee;{aeeﬁted dhay|

és% N- ( fcbeaz?]duexyaéﬁbfmg@m&z Yhooaltdy@hptly Teldant i rdtdar Qksrdre/n&anbpxyl ate np
err met enzyl ox a

net hyl ) am ﬁoﬁ%’?r? dll[" ég é’r@&? o>&§1"¥f}éyl%pp'r1}2'§¥%ertf'f’@”benzyliéf’éreéﬁﬁle Exampl e 4 §

The corrpoamzts:]bvsztdedahcamxarpmndec#nTm-@lsuk solidc (gweneg, peepared fromthe

appropriate starting materl als.usihg.a simlar nethod to reference exanple
3. Ref grence Exa Sodi um hKfrl de (5.9 g of a 60%

l e : .
di sper si onEtMRri 39 z'oF:’!"§° dah b :shshdhddd ™her REN- @i %t‘ﬁyl%ﬁnﬁﬁ?de (200 L)

and the myf W=eaaa2H); 3.79 (MO Hf/;08380(s, 21); 4.96 (s, 2H); 6.47 (4,
PCT/ _GB95/ 91463 1m; 6.6 (4, gesHz, 1m); 7.03 (d, J=2.6 Hz, 1H); 7.12 (d,
J=8Hz, 1H); 7.4 (44, J=2.6, 9Hz, 1H); 7.48 (d, J=2Hz, 1H); 7.89 (dd,

J=2.6, 9Hz, 1H); 8.60 (d, J=2.6Hz, 1H).

Example 34

A solution of methyl 2-[N-(bromo-z-(4-pyridy1methoxy)—
benzyl)-N-ethylamino]pyridine-s-carboxylaté (0.138 g, 0.3 mmol) in THF
(10 ml) and methanol (5 ml) was treated with an aqueoué solution of
sodium hydroxide (1.5 ml, 1N). The reaction was stirred at ambient
temperature for 18 hours. A further portion of sodium hydroxide
solution (1.5 ml, 1N) was added and the reaction stirred for a further
24 hours. Solvents were rgmoved under reduced pressure and the.

 residue dissolved in water and acidified with acetic acid. 2- [N-

(5-Bromo-2- (4-pyr1dylmethoxy)benzyl)-N-ethylam;no]pyr;dzne -5-
carboxyllc acid was filtered off as a white solid.
: H-NMR-(2OO MHz, DMSO-ds) 6: 1.13 {(t, J=7Hz, 3H); 3.62 {q, J=7Hz; 2H) ;
4.84 (s, 2H); 5.25 (s, 2H); 6.64 (d, J=9Hz, 1H); 7.04 (m, 2H); 7.42
(m, 3H); 7.91 (dd, J=2.4Hz, 9Hz, 1H); 8.60 (m, 3H).
MS (FAB+): 442 (M+H) '

The starting material was prepared as follows:

A solution of 4-chloromethylpyridine hydrochloride (0.12 g,
0.73 mmol) in DMF (3ml) was treated with potasSiuﬁ carbonate (0.29 g,



- 65 - cooled to O[err]C (ice bath). _

Met hyl - [ N- (2- benzyl oxybenzyl ) am no] benzoat e (42.6 g) was added as a
sol i d over yafheiizsiet €s and the. mi xture was stirred at O[PETIGBISHLIR8 1
hour. Ethyl 1odide was added dropw se and the m xture was stirred at
anmbi ent tenperature for 15 hours then poured into water (700 nmL). The
aqueous m xture was extracted three tines with ethyl acetate (150 nL
each tinme), the conbined extracts were __ washed three ti.nes with water
(200 nL each tinme) and dried over the -~ ‘anhydrous magnesi um sul phate. On
evaporation of the solvent the residue was triturated with hexane to
gi ve net hgl :d hméD-.ben zpl aciphestz yedhylll- 24 Iy (S -romor@ hedreeeieazyMi-8+d 44 g,
np 83-85] . ]H O r ; ( J=6.9
). 351 (oo gypyding SR AROLET) bod ShE, dahe o olh O,
6. 60-7. 72 (nwad3dfied. The reaction wagretigremhdPry24 Bennsngnd ﬁ@e’brtb‘&edure
described aboug-diB8Mas di1tess JAVERELL: QHE dX¥eidtel SkitnOdenyileacREi®y (Rr oduct
to give the carboxylic acid. The follow ng acjd re_obtai ned.t hus,
4-T R ( 2- benz 31 ox FiS-RHHSH BPRARF) o= LRIPIHIPRERRITS ShithaT RN 28 E7401

np 215[ err] Conce, dried (MgSO,) and evaporated. Chromatography eluant: ethyl

4-[ N-(2- benzyl oxy-5- bropo L) Nsethykam ngls 33 € L Smabl gy 1P
155[err] C. Xcet%g?}‘eerxgﬁ%eﬁ%g?r%ﬁ%g é h?' (aRsls 34%g§%lggngoundg ilyg)t ed in
appended TabNestiglaningipxaddine-5-earbpurlage fasom hise £99id PP 2% Ie 58} - and

Ref er ence Exanpl e Jo0 ML Bb-agd O o O R oyl i DoLbranal 5 L E5 )
ef erence Exanpl e ' t - et 0).penzgoat g
was added to3‘<r‘:1:§)7 (55 A enki®n'of zg’ddF(}rIﬁ Hf/dl('z?'la'e 6(’%. %‘ g=%$'aﬁ§0°/o$‘(?és§)%r-si on
in mneral 2upji 17).43 Nm\, W di nehydd, or+eanekle (RS Al§ (@t MT.and the m xture -
was stirred at this tenperature for 1 hour. Solid 2-benzyl oxy-5-

chl orobenzyl brom de was added and the m xture was stirred at anbient
tenper at ur e Referpfcé@xampleThe sol vent was evapor at ed under reduced -

pressure and the resi qugi,@dLss VYrVEthehtyRkiddnzatdhgte 6380 Thid @ReEhyRShed
once with water and dried (Ngsq;lerrL;. The resi dge o?t ai_ned on renoval of
.6 g) was heated ath

VWO 96/ 03380 aminobenzoate (35.6 on a steam or_3 hourﬁCT/T 95/ 01728

cooled reaction mixture was dissolved in a mixtﬁre of tetrahydrofuran
(300 mL) and ethanol (190 mL).and sodium borohydride (8.51 g) was
.added in portions. The mixture was stirred at ambient temperature for
14 hours'thén cooled to 0°C in an ice bath. Acetic acid was added
dropwise until effervescence ceased and the mixture was poured into
water (1000 mL}). The aqueous portion was extracted four times with
ethyl ether (200 mL each time). The combined ether extracts were
washed with saturated agqueous sodium bicafbonate solution (200 mL) and
dried over anhydrous magnesium sulphate. The residue obtained on
removal of the solvent was dissolved in methanol (200 mL) and

methyl- [N- (2-benzyloxybenzylamino]benzoate crysﬁallized from the
solution, yield 42.66 g, mp §5°C.

Analysis: C__H NO3 Theory, C: 76.1; H: 6.1; N: 4.0; Found: C: 76.0;

22 21
H: 6.0; N: 4.1.

1H NMR (DMSO;ds):'G 3.73 (s, 3H), 4.36 (s, 2H), 5.19 (s, 2H),
" 6.56-7.70 (m, 13H).

Reference Example 2
. The compounds listed in appended Tables 6 to 6f were

prepared from the appropriate starting materials using a similar .



- the sol vent was subjected to chromatography on silica eluting

- 66
wth di chl oronmet hane. Evaporation of the appropriate fraction gave ethyl
4- [ N- ( 2vbepergasgaxy - 5- chl or obenzyl ) - N- et hyl am no] - benz RATGBAS03728um  vyi el d
1.6 g. 1H NV\R (DMSO-d[err]): [err] 1.13 (t, 3H J=6.3Hz), 1.25 (t, 3H '
J=6.3Hz), 3.52 (g, 2H = 6.3Hz), 4.21 (q, 2H.J=6.3Hz), 4.21 (g, 2H
J=6.3Hz), 4.57 (s, 2H), 5.21 (s, 2H), 6.62-7.74 (m 12H).
Fol |l owi ng the procedure outlined above and using the appropriate starting
material s there was prepared: ethyl -

-[ N-(2- benzyl oxy- 5- br onobenzyl ) am no] - 3- nltrobenzoate np 101[err] G

et hyl 4- aethed- @ nhavr olferfieatrre( &arp8e 143133e) can be prepared from

-am no- 3-nitrobenzoic acid and ethanol in the presence of Herr]SOerr]

nd. J. Chem Sect. B 27B, 1106, 1988)]. et hyI

-[N-( 2- béﬁ%tﬁas@-&sm—&r-bbenzyl ) ami no] benzoate; mnet hyl

[N(Z benzyl oxybﬁrmébémbﬂoafa mym@ega.reba&wsaiﬁmymenw&w&@e Exanpl e -

U'I-h’:-b'_‘-h

di d t t f
Cthyl 4-[ (Y 2 RHLOROND SoBrestnirid: [k ForP o aPe iy b0 (6 g)  and
pot assi unhexxebomatest{edmbtbagh far bB Modrsmhhydﬁagomddea @Eﬁuask) ~and stirring
Vas CO”“ﬁé!ﬁqui %s?’dﬂ%{ %‘% hEAGEL U fL (%§ %er into water (200

m.) and this was ext race ree tines wt (50rr1_each
tine). TheetFahyineéuran é%?wrnl-btanérﬂ@xﬁrzfét@%% °f\/\&%qi-éﬂ hopplaxdrifieres with

wat er (:30(171; fgﬂfdastaaa'ah ande d.wxe@lreg NssS?[:gffeh% for lTitEEﬁxr:'&ﬁ dufhsaeéz?ibned on
evaporation @ e solv was .triturated w et rol eum et her

0 BO[ or 1TEFLED 9 GRREY HAFC AT ol )y P goded ”hne nBaelbd sl 0P

br onobenzytiraed rf@]r B3 mdm:ymm:woegtqm tb dirpnéssy, The v&idnewas  [err]H
NMVR ( DVB ks , 2H
0, (VSR 5 AL b 5 T4 P Rl 2 (5, 7

Usi ng thedﬁl&ﬁfe“'fﬁé?b’od Thea ot yeBt YR Bﬁmaﬂ"é"sﬁ%ﬁttPﬁg"esmeeFP%jeCF%re was

pr egg{ ed & fa)sl-omaéc&&pﬁ? dne BZ Ml X ik qapmazylﬁam dichrctometaaxyhanzoat e,
np err

PCT/ GB95/ Zgz.t:h a n\nlgture o§ et?ayl acetate and d:.chloromethane (3/7 v/v) to

give methyl 4- [N-(2-benzyloxy-5-methanesulphonylbenzyl)amino)benzoate,
yield 10.2 g, mp 124°C. '

1n-m.(nnso-d6): §3.06 (s, 3H), 3.75 (s, 3H), 4.41 (s, 2H), 5.33 (s,
2H), 6.61 (d, 2H, J=8.5Hz), 7.3-7.55 (m, 6H), 7.68 {(d, 2H, J=8.5Hz),
"7.76 (4, 1H, J=2.5Hz), 7.81 (4d, 1H, J=8.5Hz, J=2.5Hz)}. -
Using this method with the appropriate starting materials
the following were prepared:
methyl 4-[N-(2-benzyloxy-5- cyanobenzyl)amlno]benzoate mp 118°C.
ethyl 2-{N-(2-benzyloxy-5S-bromcbenzyl)amino] - 1-methy11mzdazole 5-
carboxylate mp 68°C methyl 2-[N-(2-benzyloxy-1i-naphthyl-
methyl) amino] pyridine-5-carboxylate mp 129°C. '

Refarence-ggggplg 4
The compounds listed in the appended Tables 7 to 7¢ were

prepared from the appropriate starting materials using a similar

method to reference example 3.

* Reference Example 5

Sodium hydride (5.9 g of a 60% dispersion in mineral oil)

was suspended in N,N-dimethylformamide (200 mL) and the mixture was



- 67 - Ref erence Exanple 9 Et hyl

4-[ N ( 2- benz S5- br ompbbenzyl ) am no] 3- ni trobenzoat e
di ssol ved |W| %%F‘b acid (50 L) (warm ng was required) amljpcﬂ);ﬂfog%zsdust

- (6.92 g) was ‘added fol | owed by the addition of wat er (20 m.). There was
. an exothermic reaction (to 70[err]C). The reaction  mixture was stirred

' at anbient tenperature for 16 hours, water (300 m.) was added and the

- mxture was extracted three tinmes with etbyl- acetate (100 nL each tinme).
The conbi ned extracts were washed consecuti vely with water (3x100 nlL)

and saturat ed_aqueous ;sedi;um, .., bi Cg;_; Ne (gz%g,ggﬁme,ggg,ammﬁ;e ? te

(MgSH4) . The®?€ST diie " obt ai ned on rem) ered
t hrough silicé2.6l gt iwag dddediasl f\sohid h‘War rﬁox!‘me%)fand th¢ eityreMeehane and

hexane (1/1 viy) g@d.then ek hndiChl SIHQIRIJIRBE wak Caddea gsrssm%tehaad tne
N- (2- benzyl oxy-5- bronbbenzyl ) am no] - 3- am nobenzoat e,

135[err] C.  Mmixture was stigked,at AmBifny SETRATAEWREFRF 1§ bt‘?‘l%f tﬁ‘ﬁf‘I‘?"r"i‘éﬁ"?above
met hyl 4- [ Niderr @edezy [ ooy mbr anrmbqwls)dmhhﬁ lyd @k fartbe theed eines

pr epar ed fromth orres nitro_conpo d f arrple 10
Bor ane- t et r ah{dPof th¥an3eS Te&lsé]g"%nicn 51 S %ﬁl invia ?A;%x?ra%ggﬁ—elgx :
added over 5 wmsmeticshree wimes|with oratef (éﬂhyrilv each time) and dried over the

4- [ N-( 3-benzyl gxMs a:d RLERQY sUl;(rEﬁ:QW b ng]:;ﬁ@;@@:tfetl(elsgl\&hﬂﬁe-r"": (‘10'

nm). The reaction mxture was stirred at anbi ent tenperature for 15 ,
m nutes and tFREIARR AREJCURHERCeATth DT IRe FonBtH® An excess of  aqueous 2N
HO was addedndthyl hei-¢o0eady1a@bénzoD) /N-¥thine akin6ibenasate, eyianarat gd ripo
dryness. The residue was nade basic by the addition of aqueous potassi um
carbonat e sol ¥17®n“and this was extracted with di ethyl ether (50 niL). .
The ether extract was washed wi th brire and dried over MgSg err]. The

0! ' ) obt ai ne_d Nk ") &Jf) tHg . $plxeny M\@é; 9 H?)Ubheﬁt QQ e &£t empt ography on
silica eIutln?vvlth I chléor omet hane ' to
D

4- [ N- ( 3- benzyfox§8D- thferdyr gt myd L2 (s'l\lg’(”et ﬁy?‘)‘én%l%d]“béﬁfbat e as an oil in
32% yi el d. [er r] H NMedaGi¥da1ey ) lduriey Ehe fbr&&duré tdescHbed labdbe (thersH) |-

583 (d. 1) " pdiciy mpcslvsiuef che adpgt prodie ElpBeld o 7
PCT/ GB95/ 01728arboxylic acid. The followzng ac1ds were obtained tggs,-
4- [N- (2-benzyloxy-5-bromobenzyl) -N- (3-pyridylmethyl)amino}benzoic acid
mp 215°C
4-[N-(2-benzyloxy-S—bromobenzyl)?N-ethylamino]-3-ethoxybenzoic acid mp
155°C.

Reference Example 6 .
The compounds listed in appended Tables 8 to 8d were

prepared from the appropriate ester and halide using a similar method

to that of reference example 5.

Reference Example 7
Ethyl 4-(N-ethylamino)benzoate (1.85 g) was added to a.

suspension of sodium hydride (0.46 g of a 60% dispersion in mineral
0il) in N,N-dimethylformamide (25 mL) at 0°C and the mixture was
stirred at this temperature for 1 hour. Solid 2-benzyloxy-5-
chlorobenzyl bromide was‘added and the mixture was stirred at ambient
temperature for 18 hours. The solvent was evaporated under reduced
pressure and the;residue dissolved in eéhyl acetate (30 mL) and washed

oﬁce with water and dried (Mgso4). The residue obtained on removal of



7.84 (d, 2H). Ref erence Exanple 11 - A m xture of

et hyl - 4-[ N- (2- benzoyl oxy- 4- br omobenzyl ) - N- et hyl am no] benzoate (5.64 g)
and cupr 3{X960338% de (1.28 g) in N, N-di met hyl f or manm de (PKOOGBBSH1728.S
stirred and heated at 140[err]C for 10 hours in an oil bath. The m xture
was al |l owed to cool and was poured into a solution of ethyl enediame. (10
m) in water (240 m). The resulting mxture was stirred for 30 m nutes’
and then extrated three times with EtQAc (50 ml each tinme). The oi
obt ai ned on renoval of the sol vent was subjected to chromatography on
silica eluting with dichl oronethane to give _

net hyl - 4- [ RPE ZBEPRYy Fa% FuRIRSF&A dive AbXAMRtegraphy ephsdland mdkbiaazeate. i el d
3.9 g. d%M&Ma&(ﬁW@b&&:ién of the approgi@HEY |frbéﬂ%%v€1et§x 1m) was
added to a Uhé-t‘z‘ft? ngf ’%Wg_r c;.go-_%‘-hg%oxybenzal,dehyde (2.07 g) and potassium
carbonate (1.38° B T2O MNPl & was stirred at anbi ent

t enper at ur denfogre 13 hogums: yiEl@ x.@agti on m xture was. poured into water (50

'm) to give 2-benzyl oxy-4-bronobenzal dehyde as a solid which was filtered
and dried, yield 2.88 g. The material was used in subsequent reactions

wi t hout purffMRafiM§R-d,) : €si-Ag & sPHidFar3tgbt HodSt & t HaT=6RHz) nedsabove

there was pgepared.suar,benzyligxenbsly.onnhenzal dghvttes-6.3u2), 4.57 (s,

2- benzyl oXyz4- rgegpo(xybenza-l dehyde  2-benzyl oxy-5-bronobenzal dehyde- [ 1H NVR
(DVBO-d[ er FT)" [ &1 r'T5.29 (§5200)’¢ ™ 3285 (m 6H), 7.80 (m 2H), 10.33 (s,
1H) . nmet hyl 3- benZ9llowyr thiimoyédae o) inddcabdre and using the

benzyl oxy- g bp{ﬁe%gﬁﬁg%ﬁggé Q%QZé/'wgéyﬁréi:{‘ieetdbyl benzal dehyde

2- benzyl oxy-5- net hoxy
2- benzyl oxy-5-trifl uoronet hyl benzal dehyde 2-benzyl oxy-5-i odobenzal dehyde

Ref erence &xaiphk €Nl 32-benzyloxy-5-brondbelH8 ahifld] M Jnivesheasslad Y B irr ed

sol ution og 1 s-anf 99/ 03t38g : (CA 98 14: o

PCT/ GB95/ 0172¥ no-3-nitrobenzoate 143133¢) can be preggred from
4-amino-3-nitrobenzoic acid and ethanol in the presence of sto4 (Ind.
J. Chem. Sect. B 27B, 1106, 1988)]. - - ' '
ethyl 4- [N-(2-benzyloxy-5-nitrobenzyl)amino]}benzoate;

methyl 5—[N-(z;benzylobeenzyl)amino]ﬁz-pyridinecarboxylate.

Reference Example 8

Methyl iodide (2.7 g) was added to a stirred suspension of
ethyl 4-[N-(2-benzyloxy-5-bromobenzyl)amino]-3-hydroxybenzoate (6 g)
and potassium carbonate (2.6 g) in N,N-dimethylformamide (50 mL) and
stirring was continued for 3 hours. The reaction mixture was poured
into water (200 mL) and this was extracted three times with diethyl
ether (50 mL each time). The combined diethyl ether ektracts were
washed three times with water (50 mL each time) and'drie¢ (Mgso4).
The residue obtained on evaporation of the solvent was triturated with
petroleum-ether (bp 60-80°C) to give ethyl 4- [N-(2-benzyloxy-5-
bromobenzyl) amino) -3 -methoxybenzoate, yield 5.3 g, mp 78°C.
r r (DMSO-&S): 5 1.27 (t, 3H J=7Hz), 3.87 (s, 3H), 4.22
(g, 2H J=7Hz), 4.39 (s, 2H), 6.33 (bs, 1H), 6.39 (d, 1H), 7.07-7.51
(m, 10H). ' |

Using the same method with the appropriate starting
material there was prepared ethyl ' '

"4- [N- (2-benzyloxy-5-bromobenzyl) amino] -3- ethoxybenzoate, mp 96°C.



magnesi um met hoxi de in methanol (224 n, 10.3 wt % sol ution),

3- brorropheqph9g,§_gs(;ﬂ) was added to thi s m xture over 15 m nptEEBISI1228 _
m xture was heated under reflux for 1 hour and then toluene (110 nt) was
added. Solvent was distiled off until the reaction mxture tenperature
reached 87-94[err] C (vapour tenperature 64ferr]C). . Parafornal dehyde (24
g) in toluene (160 M) was added in portions over 1 hour and the m xture
was heated under reflux for a further 3-h&lrs, then allowed to cool .

Tol uene was added and the m xture was washed three tinmes with aqueous 2N
sul phuric acid then once with water. The organic |l ayer was dried

(MgSA err]) conceptrated to give an oil. This oil was subjected to
chr omat ograpaﬂ&“'m' Brazols CL ting with di et hyl et her: hexane (5:95). Three
fracti ons were isol at elai'-h@'llls't[tid(ﬁ henzylpfier Sobxhmobénzyihaminol Iraytrdbgneqttr om

the col Urm) (10 ér Wagn&s%omr %ﬁ@%Lgﬁng@M) (warming was required) and
4- br ono- 2- hydr oxybenzal dehyde and finally, recovered 3-bronophenol.

Ref er ence ExatfisPedupt (6.92 g) was addeb?&Hﬁ“éh‘PYoFPﬂé‘dPBt’@nn‘P"ﬁ YAESF d@fled to a
sol ution of nu)2- beRzY|WsYyar! eRBileyhie REStGoACItd (<9'c®2 g‘}xelﬁadtiﬂﬂ or onet hane

(20 M), . one dro ndthem was_stirre r 2
hours then mé‘\?"o‘lf)ora escflfxéedd‘?‘gné"gs q‘l’ eEesT due 'i? 1°5591 vea i q3éjd)gl yme
(70 m) amb)cwad @added an&g:@euw@@prgwggmxtracted three times with ethyl
Lithiumtri-tzut QxyabsiRLNOAIEIMS . Tne 7&mBladd efeaM $Glkbt ivaBrid di gl yne)
was added at such a rate that the tenperature did not exceed -60C The

nxture was sIPERBHFifetWithivater (FErfifePl: are SEEYTas o AFEOU AOME { hen
pour ed car ef WilckrsHatei Qemmdm) anaci dified with concentrated HCO . The

gnb;(;%gdwgﬁ %rtrgc{y g%’\gnt ™, e“ hylbt herré’ﬁa’?%%‘faap% t&%n%lltvgrgta eT uted
wi th di chl or ofidtézete thapugh gqlwea Zeblemz!ylmyuﬂrllyeﬂwxl savixgexkeh§de (3.73 Q).
dichloromethane and hexane (1/1 v/v) and then with dichloromethane, to
give ethyl 4-[N-(2—benzyloxy-s-bromobenzyl)amino]-3~aminobeﬁzoate,
yield 8.78 g, mp 135°C.
Using a similar procedure to that outlined above ﬁethyl
4-[N-(2-benzyloxy-S-aminobenzyl)]-N—ethylamino]benzoaté wés prepared

from the corresponding nitro compound.

Reference Bxgg' le 10
Borane-tetrahydrofuran complex (2.7mL of a 1.0M. solution in

THF) was added over S minutes to a solution of ethyl
4-[N-(3-benzy1oxy-2-thienoyl)-N-(ethyl)aminojbenzoate (1.0 g) in THF
(10 mL). The reaction mixture was stirred at ambient temperature for
15 minutes and then heated under refiux for 1 hour. An excess of
agquecus 2N ﬁCl was.added to the cooled reaction mixture which was
evaporated to dryness. The residue was made basic by the addition of
aqueous potassium carbonate solution and this was exﬁracted with
diethyl ether (50 mL). The ether extract was washed with brine and
dried over Mgso4. The oil obtained on removal of the solvent was
subjected to chromatography on silica eluting with dichloromethane to
give ethyl 4-[N-(3-benzyloxy-2-thienylmethyl) - - _

N- (ethyl) amino]benzoate as an oil in 32% yield. 1H NMR (CDcl3) 6 1.18
{t, 3H), 1.35 (t, 3H), 3.46 (g, 2H), 4.30 (g, 2H), 4.56 (s, 2H)., 5._09.
(s, 2H), 6.69 (d, 2H), 6.83 (d, 1H), 7.03 (d, 1H), 7.36-7.39 (m, 5H),



Ref erence Exanple 15 A sol ution of benzyl

2- benzyl oxy- 4- net hyl benzoate acid (25 g) in a mxture of THF and

met hanowows®33ase eat ed wi t h agqueous 2N NaCH (188 m) akrgaT/eBYed28iNder
reflux for 12 hours. The reaction mxture was concentrated to half its

volume and was diluted with water, extracted once with EtQAc and the °
aqueous | ayer was acidified vm th HCI WO 96/ 03380

PCT/ GB95/ 01728 : 8 - _ - 70 - to pH4.
The solid which precipi tated was filtered and dried to give

2- benzyl oxy- 4- net hyl benzoic acid (yield 9.73 g). Ref erence Exanple 16

A mi xturé-8¢ W.nehyl salicyclic acid (20 g), benzyl brom de (33 mM) and

pot assi UrRe@atdieRdd-ampBd 13 0 ) i n DV (100 m) was stirred for 12 hours.
The m xture was poured I nto water (300 and- ‘extracted three tinmes with
di et hyl et her (100 HhPiE3ER of payryt [N'(%&?Bf??'éﬂ"%#gﬁ’?ﬁ“t?b%‘}&ylléc"l S were
washed widthylsniins] meagoatei ¢5l64RPmandlcuprafs tymmitgel epd gyaue benzyl

A ; oo e e L L awi & oyl d At g
2Ref gpéxcyﬁxé’im@%ﬁ%?%’éﬁiiét&oé‘%ﬂ %f @t:ferS in;a"‘héétgéf'a‘i 14d: & €309
2-benzyl @feyre-msrmbérmndeﬁwem@wz y3s aldevednalicopl (a4 wps powfed

p-t ol uenaseb RheBi Gt idki ok ééngg)enéaaapé U€5 &n1 2§Dwatén Jz¥@mineargd under refl ux
for 4 hours then eva orated to dréness he residue was dissolved in

di chl or oﬁ@?‘ﬁ’aﬁ’l‘@g(% T pR8E RS EYF Pﬁr%’é‘““eﬁ PRESIRR (HE54tr B¥8 aqueous
sodi um bitdeedh omak Etont USD oL, eskti etmeind Thecuilpobedined tan dén}dﬁSS:ft 0 give

2-b | I p;“ Gt
Theegczzgt g}‘gd%ég%%gar%ﬁbg&%d& ¢ vvasggﬁggh?vedﬂhé%ﬁﬁq %pm ) and the‘
sol ut i on dkaRlaronttdgne g-o QB{eemqmlaﬁdNniB@EM(lQBYﬂ ﬁYWPellzyed Nf- in hexane)

was adde@tgyﬁ;ug&b@hmgtgs yikll@ ¥.8agtion mxture was stirred at this
tenperature for 30 m nutes and a sol ution of di net hyl sul phide (10 g) in

THF (50 m) was added. The reaction m xture was allowed to warmto
anbi ent rRefexmnas Uampdwl1di et hyl et her (1L) was added. The m xture was

washed wi th brine gﬁ %& gg{“ gL)gd%ggﬂ) wﬁ?&&\éaggr ak‘gg:lutr %4 ve

2- benzyl oxg 5- net hylt'hi obenzal de e et ene acet m p.

46[ er r] C4-bromo-2- hYdr°be‘FT\€31§€@fd&| (Mg %bﬁ?ér%*%‘@mt??é'b°nate ‘1 38
g) in DMF (20 ml) and the mixture was stirred at ambzent temperature
for 10 hours The reaction mixture was poured into water {50 ml) to
give z-henzyloxy-4-bromobenzaldehyde as a solid which was filtered and

dried, yield 2.88 g. The material was used in subsequent reactions

without purification.

Using a similar method to that outlined above there was prepared:
2-benzyloxy-6-~ bromobenzaldehyde

2- benzyloxy-4 methoxybenzaldehyde .
2-benzyloxy-5- bromobenzaldehyde-[1H—NMR {DMSO~ d | 65.29'(e, 2H), .
7.3-7.5 (m, 6H), 7.80 (m, 2H), 10 33 (s, 1H) .

methyl 3-benzyloxy-z-thienylcarboxylate .
2ebenzyloxy-s-chlorobenzaldehyde )
2-benzyloxy-S-methylbenzaidehyde.
2;benzyloxy-S-ﬁethoxybenzaldehyee
2-benzyloxy-5-trifluoromethylbenzaldehyde
2-benzyloxy-5-iodobenzaldehyde | '

Reference le 13

Toluene (70 ml) was added to a stirred solution of



2- benzyl oxy- 5- met hyl t hi obenzal dehyde using a sinmilar method to that of

Ref erence %5@?&358019' Ref erence Exanple 18 PCXIGBRISI03T28]

‘m chl oroperbenzoic acid (20.6 g) was dissolved in di chl oronet hane, dried
with MgSg err] and filtered. The solution was WD 96/ 03380

PCT/ GB95/ 01728 5= 71 - added
dropwi se to a solution of 2- benzyl oxy-5-net hyl t hi obenzal dehyde et hyl ene
acetal (18 g) in dichloronethane (100 nt)é%at O[err]C until all t he

starting material had been consuned (nonitored by TLC). The reaction

m xture was \oégﬁaéquwng@hé%aﬂpﬁ%nspdizymmhip@ulwyatssmtaom. 20 ),
saturated sodi um bi carbonate (5 x - and dried. The reS| due obt ai ned

on work up wasPEafspRencdd(1% m’c:’ht"'ﬁ?nfd‘f’é‘f)ﬁ? Y SSTHATRES oveR | 1F FHYSGF 1 h "B OAc:
d: tCﬂl lor onet haalﬁ-l_x(rlOwa&O):eaI@dgmaar rehhnerfaylnmyuﬁ-anat&lgehsmahml(bemmb dehyde
e yl ene aceta Furt her. el ut 0 C:

di chl or onet h&R2 a(igﬁdﬁofdvzf\r/“é was, 3] sgr’izeci g)%/ tH] ;éllllseé hi ny%e%%l dehyde
et hyl ene acetehperat@ted réached 87g?4°c (vamereqre@ne:eatexarﬁar@ 19 A

~solution of 2:benzyloxy-& el iyl sul-Bhonyl benzal deby dRded 8hhydRAenA66E:A]

(28.6 g) in Tl-%e%loo m and r%é thO m ) containin © éﬁl}lhyHCI (20 m) was
stirred for 4 P and The a5t 57 MeRTas BadRIs T lug i nd ra e 3 BRAFF it s

vol ume and wahex aﬁi&l&dnta c6a5. aden@dne Was addédli:di phe higtunsasas whsreded and

dried to give 2-b - t hyl I
Loferr] C  CPES PP TR e P PRERy §9§%g¢d°%g§0qgtw@tqu4 o P
7.3-7.6 (m- 6h§aruc BaykrSuwds @medzmqsolo and c(qgmeq_qq)ated 9Si Fiyet #p 1 am?hh%t hod

with the —agpf SLH L e B E Ly L E 81 485 bk hd10cn
2-benzyl oxy- L 3% %qufp 'yl benzal dgh?é% b 103 T0ater 6 Ref er ence

Exanpl e 20 d:.ethylether hexaps t (5¢ 85)of Wﬁyﬁragtxc[ were isolated (listed in

E) 2; benzyl gxytlﬁe Nirkes hanenich- thely- eluted from the column),

ut oxycar bonyl am no I S5-car hoxy d (20

nm) was heat édbfﬂw ;g'%g'é“’%aﬁ?lﬁ ahy%g J%;g ar so%u quiﬁe &emggétiur(e was
evapor at ed tdlnhymes&cameﬂhe-hremR!GeoJobt a| ned was di ssolved in

di ethyl ether (100 m) and washed w th saturated sodi um bi carbonate. The
organi c |l ayer was dried and evaporated to give nethyl-2-[ N

(2- benzyl oxyBsfenepee,f¥amRAe, 14ni no] pyri di ne- 5- carboxyl ate, yield 3.3 g.

Thi s sane procedure Wagaliacdnicrifé apas anlet s added] db a 2elhnay lodxy- 5-

2-benzyloxy-4-methylbenzoic acid (9.02 g) in dichloromethane (20 ml),

one drop of DMF was added and the mixture was stirred for 2 hours then
evapofated to dryness. The residue was dissolved in diglyme (70 ml)
and cooled to -78°C under argon. Lithium-tri-t-butoxyaluminohydride
(78 ml of 0.5M solution in diglyme) was added at such a rate that the
temperature did not exceed -60°C. The mixture was stirred below this
temperature for 2 hours and was then poured carefully onto ice and
acidified with concentrated HCl. The mixture was extracted with
diéthylether (3 x 150 ml) and the gum obtained on work up was
subjected to chromatography on éilica eluted with dichloromethane to

give 2-benzyloxy-4-methylbenzaldehyde (3.73 g).

Reference Example 15
‘A solution of benzyl 2-benzyloxy-4-methylbenzoate acid (25

' g) in a mixture of THF and methanol was treated with agqueous 2N NaOH
(188 ml) and heated under reflux for 12 hours. The reaction mixture
was concentrated to half its volume and was diluted with water,

extracted once with EtOAc and the agqueous layer was acidified with HC1



this tenperature for 30 mnutes and a sol ution of
2- benzy| oky F4ni TRELRAY B ERipFecRitatey) vas fTHErEd (AN fried tmeiveided over

10 m nut
and pour
solid wa

br onobenzyl ) - am no] t hi ophene- 5- car boxyl at e. The nethyl-2- [N
(2- benzyl oxy-5-ni-trobenzyl) -N
but oxy cHOR§#§IANi no] pyri di ne- 5- car boxyl ate used as star t"icﬁﬁf"r?ﬂ?b??? al .
WO 96/ 03380 . PCT/ GB95/ 01728
- 72 - was prepared as follows: - . A slurry of rrethyl

- 2-t-but oxycar bonyl pyri di ne-5-car boxyl ate (3.2 9g) in THF (25 m) was
added all at once to a suspension of_é di um ‘hydride (0.61 g of a 60%
di spersion in oil) in DMVF (25 m) at ?err]C The m xture was stirred at

12 hours

€3-benZPIRoxii ximdtRy10RAzdL 44iRd (ple1@ndlizeng) . tenperature for
ed onto ice (200 g), and the solid . was filtered and dried. The
s dissolved in dichloronethane and filtered through si

el uting V\M&Wne to give

nmet hyl - 2-
am noj py
to prepa

N- ( 2- ben it b Ly
(L G RooR Ao 4t DO Y P
r 83 mhylang. l{qﬂaf%’-“ﬂe?&‘}’i’PW 53%@o$rﬁbéﬁz’§ﬂp) 1Nl°t ml) was stirred

re was -

lica

~used

but oxycarmnyimagltbh@ﬂheﬂ&éwmbb@eul 2R water (IR RILRGE Exarml e 21°

2-Db I b | deh .
n?iﬁ%g‘?\%d]og%ﬁeeg%’g“ Fi %g‘ gyeehe *%)"ﬁ’éa‘tlga "gneﬁ"’%t"é'&%'ba'flﬁ for 2
Téranbimed organiesexryatted wersl welsmodvine:dwwereamnoied( 108mot31 and

5- Br onp-
2-[4-am
hour s.

NaBH[ er r
t enper at

lod Q?g%og)rexwa§a@éjgggzyl IhRag gr@ m\é@éylggh%{ dﬁ%&daz@hem

ure m hut es, NaBH err tirred at

anbi ent‘

t enper at ufedlpBrliguithyyield 23 @i c acid (2 rr1) was added dropwi se and the

sol vent
water (1
extracts

evaporated to half volume.” The mixture was partitioned

00 m) and diethyl ether (3 x 75 m) and the conbi ned or
%ﬁéf—mﬁ*% > err] (2 x 50 m), dried (MySerr]) and

bet ween
gani c

evaporat ed. The r e%sindyeursast Subgrrylexy-5ebrmoberenddrtapy(162 )i ng Wit h
CH err} Ge[t%ﬁldﬂoQ Qilvg) %E% c%lixéheég?%%ﬂi&’ QXY - (3- p,r QHDQﬁQZXé EXEBJ‘O)

phenyl ] acet at e:

[err] O). .~ Reference

‘'Sodi um hyﬂ'r’l o) (‘ﬂ?‘iedn’g‘}de\ﬁa’ée% dé diouEs GR?F“(GZBP?ﬁa)“e‘érﬁT drynsss ed to
Oferr]C efHaytesidde [As(&dagnagd ﬁ)ﬂ()&zﬁhfﬁ’r@ﬂéﬂlﬁﬁéYdS@Mﬁl@)&hﬁﬂy&ﬂ‘ﬂCﬂhﬁbed(4 9)
in DMF ( react1.on mxture stirred at
Of[err]C f Zt"me%d" l)th sa%“fg:e% WC’F gﬁar% ° sau:é%’ﬁeananda?‘ile m xt ur e

stirred eveperatedito arm’mmmﬁarzpmmmé 5- Bﬁwowlzamydmstemaperat ed to

acetal 126 g m.p. 85°C.

The acetal described above (50 g) was dissolved in THF (550
ml) and the solution was cooled to -78°C and n-BuLi (93.6 ml of 1. M
in hexane) was added over 20 minutes. The reactxon mzxture was
stirred at this temperature'for 30 minutes and a solution of
dimethylsulphide (10 g) in THF (50 ml) was added. The reaction
mixture was allowed to warm to ambient Ceﬁperhture and'diéthyleﬁher
(1L) was added. The mixture was washed with brine (2 x 200 ml} dried
and evaporated to give z-benzyloxy-S-methylthiobenzaldehyde ethylene
acetal {36 g) m.p. 46°C.

The acetal was converted to the _
2-ben2yloxy-54methylthiobenzaldehyde using a similar method tb'that_of

Reference Example 19.

Reference Example 18

Commercial m-chloroperbenzoic acid (20.6 g) was dissolved

in dichloromethane, dried with MgSo4 and filtered. The solutibn'was_'



WD 96/ 03380 PCT/ GB95/ 01728
- 73 - lo¥jgsssg and the residue disolved in ethyl acet atP@T(diﬂs;ﬁiﬁs
washed wit brine, dried (MgSO err]) and evaporated. The residue was

subj ected to chromat ography eluting with nethylene chlordie, to give

et hyl 2-[4-(2- benzyl oxy- 5-br onobenzyl am no) phenyl:- 2- but anoate: (yield
4.2 g, gum. Ref erence Exanple 23 A m xture of ethyl

6- chl or o- 3- pyri dazi ne carboxylate (6.5g)72 - [British patent nunber 856,
409], potassiumisocyanate (3.5g), tert-butanol (6.0m),

tetrakis(tri ahrayaRpasahicpe) Qéidx@l@htﬁﬁ emmoxy s%dnﬂ:mmzsﬁi&}dé n DVF

(50m ) was heated at refl ux 2 d partitioned between
di et hyl et hef*Bherareral fie gbr’d’aﬁf'ihl°r°'?e&§%?e \Aé%" (‘]‘H & PR Eerir 13,
filtered threnegbrsmiding anagetisanBacevagiDkaifthed (modit>reeyl timg Smei d was

purified by crystallisation fro so-he eto Y h
6-(tert-but ogy%gr%noﬁu &m noy - 37 f?lwé:g’l %% cg&eﬁ(‘%)s(yﬁmgf'ltxa'g tgg?%'l.lﬁr@ﬁe r‘ﬁ:)x
87-88[err] C.20 ml), [%Fvﬂdqemmdé@@h{:mﬁte [(&ry L0q mdp ynd dBidd. ] The6. 7 Hz),

1.55 (s, 9H)reddade dblainall on wogk TpOwat '5'@3ec§ed150 (éi»roﬂéraﬂhy‘og dakd, 8.30
(broad, 1H), 5 Amixture of ethyl

Hz) .
6-(tert-but o?@;ﬂ‘?é?%gfr’r{j\‘aﬁ?f’ﬁﬁ) dS"“"“ﬁ'ﬁ"lhﬁ%?l(ﬁ% Pirtogirate (2. 4q),
1- (benzyl oxy)-c2nbylespr®imeyhyléuphonplidmhBiehete ef Bnyghe andtslodmrg hydri de
(0.5g of a 50% ers hours. The
m xt ur e Wassp ’?t%v‘éﬁqué{)%‘ 8t 3:9‘et?1°1 t“ﬁ)ch F‘r‘l'°g°M: dm%ﬁ&%mettﬁ (95 6%+h%av5'rgani c
sol ution vvas2#PMOXY(W@O}}@-ISF}th?MeP@J@GhM ethyigoe acetala.l (Etﬁyil 5.3
6- [ N- (2- benzyl oxy- 5- br onobenzyl ) - N- (tert-but oxycarbonyl)
am no] - 3- pyri dazi necarboxylate was isolated by flash chromatography, -
eluting with 2% ethyl acetate in CH err] dferr] Yield: 1 79.

[err] H NVR (faekbmier kyampherys] 1.45 (9H, s), 1.47 (3H, t, 3= 6.7Hz), 4.50
2H, q, J = 6.7Hz), 8. 4Hz
(7. 20 740 (7H, ) M “??b%‘g(‘l?f % be’b“’lg)‘ﬁ’(%|4'£e)"§’;"8"“?5'z%‘i’iﬁ-ﬁ’géagﬁe“i"’§ OHz) .)
‘A mi xture ofetdiyhsge gcftml( 228 Enly 1ipXTEFS {H0omp: and MeOH (100 ml) containing

benzyl) - N- (t £ b Uls@Xy0aiRo el drdNE80L- B! | d8Zi REEA RONMALS vag- 09)  and

trifluoroacetic acid (25m ). in CHerr]CJ[err] (25m) was allowed to stand
concentrated to half its volume and water (100 ml) was added. The

solid product was flltered and dried to give

2 benzylaxy-s methylsulphonylbenzaldehyde yield 24 g m.p. 129°C.

H NMR (DMSO- dG)' 63.21 (s, 3H), 5.41 (s, ZH)._7 3-7.6 (m, 6H),

8.1-8.2 (m, 2H), 10.41 (s, 1H). Using this same method with the
appropriate starting material there was.obtéined

2-benzyloxy-5-mechylsulphinylbénzaldehyde m.p. 103-104°C.

Refereneg Example 20

A mixture of methyi-?-[N-(2-benzyloxy-5-nitrobenzy1)-N-t-
butoxycarbonylamino]pyridine-s-carhoxylate (5.2 g) and formic acid (20
ml) was heated on a steam bath to give a clear solution. The mixture
was evaporated to dryness and the residue obtained was dissolved in
diethylether (100 ml) and washed with saturated sodium bicarbonate.
The organic layer was dried and evaporated to give methyl-2-([N-
(2-benzyloxy-5-nitrobenzyl) -amino] pyridine-5-carboxylate, yield 3.3 g.
This same procedure was used to prepare ethyl-2- [N- (2-benzyloxy-5-
_bromobenzyl) -amino] thiophene-5-carboxylate.

The methyl-2-[N-(2-benzyloxy-5-nitrobenzyl) -N-

' butoxycarbonylamino] pyridine-5-carboxylate used as starting material



WD 96/ 03380 PCT/ GB95/ 01728
- 74 - . for 18 hours. The solvents were evaporated, the residue -
di ssol vewoioa33sCH err] Cl [err] and washed with dilute aqu@@ﬂi&m{lﬁﬂﬁ] cq err]
solution, dried (MgSOerr]) and evaporated to give ethyl
6-[ 2- benzyl oxy- 5- br onobenzyl am no] - 3- pyri dazi necar boxyl ate as a solid
(1.59). [err]HHNMR (CDCl [err]):[err] 1.44 (3H, t, J = 6.7Hz), 4.46 (2H,
g, J = 6.7Hz), 4.70(2H, J = 6.0, HZ)-;’ 5.08 (2H, s), 5.78(1H, t broad),
6.58 (1H, d, J 9.0Hz), 6.83 (1H 4, J-84Hz) 7.3 - 7.5 (7H, m, 7.79
-(lH d, J 90Hz) To a m xture of ethyl

6-[2- benzyhex)prﬁpiweGMénz;dvam noj - 3- yr| dazi necar boxyl ate (1. Zg) and -

| odoet hane (0.25n1) o by M del A1 V8- pRIS LBl (: 1atheol - B Bégured o

di-spersion in oil) e reaction was- st ours an
a mxture &f-de u’t’b"'ﬁﬁd@éu‘%”l—iﬂs agded éf-hﬁt aReet 5P & STIRENBIYUAF cSedbmt i on

was washednyétideWed . @l , .9 GEIA?(%O%(M?ﬁﬁlbﬁ]:)n oii)l berme andmeyapopai.ed. The
resi due was gurlfled matograph on si | |ca el, eluti ng, with 5%

et hyl acet ap THEES g?%l]sa.fr rit s GEURSZAETA for 30 minutes and
6-[ N 2- bensylxmiya5fb2mbml-§-dﬂte¢ﬂtyxhﬂ1arm:}de344 myrlmazxmecardlwyl ate

(_066%2) wgb 'élS A%[l%f&ix)utel er E‘J’xe im%%hr%?’bl.s tst:.r]rea Q: Z 411 g‘ll Egﬂ tsj | J

5.07 (2H, ts*yperstm Gqshndmu&sang PRgrpd ‘B“'-SS“(ell‘F”dg’d andsth&mahw 20 -
_7|_ 40 (7H, wﬁ@ ,f:jtgz@d(ﬂdd% dfied] =rHd. Qcﬂﬁl_.)i was d@ﬁ(r&ﬂqg ch)éﬁm;&te&f’aln)e )

o a stirred,sQlutiqn o X ronpbenz am no
- pyrazi ne- 22 E%rfbggﬁfle tg’r("?g‘b é!"icalgl% fﬁ((/)"ﬁt ?%‘/.’5'6 %83 9B errjC, under{
ar gon at nosethyn ez - Was2 -dedeyloxg ctnurrdbeolzyld eN-ci- bpechmo(nﬁn% in oil, 0. 8 g,
16 ™ . Wigh ot b ialaY §S GEREREHAR dyléi tery & hayg aQQ%‘%LDé&Hil (dpe3 M, 16\
was added and SYirri ng conti nue er argon, ?o hour . The soI vent
was evapora%@dtatprﬁéﬂ{&éﬂhﬂrés%rté %ﬂﬁ‘aﬂ% ?&Pmnﬁﬁ’t‘ﬂt?‘oned bet ween

et hyl acet phtbxlydiboll)aminé) thabtene lRafbdxyradee Or gani ¢ layer was dried
(MySTJ err]) and evaporated at reduced pressure. The residue was purified
by chromat ography on silica eluting with 5% ethyl acetate in

di chl orone&tﬁz;wMyl 5- (N- 2(benzyl oxy- 5- bronobenzyl ) - N-
(ethyl)am no) pyrazi 995:%“183{-‘2@&91%&&“@&&%@ |9V QY Mint8bhy1

2- [4-aminophenyl]acetate (4.45 g) were heated on a steam bath_for 2
hours. The mixture was'eooled and dissolved in ethanol (io§ ml) and
NaBH (0.94 g) was added. The mixture ﬁas stirred'at ambient
temperature for 30 minutes, NaBH (0.5 g) added and stlrred at ambient
temperature for 2 hours. Acetic acid (2 ml) was added dropwzse and
the solvent‘evaporated to half volume. The mixture was partitioned
between water (100 ml) and diethyl ether (3 x 75 ml) and the combined
organic extracts washed with Ncho (2 x 50 ml), dr:ed (Mgso ) and |
evaporated The residue was subjected to chromatography eluting with
CH Cl to give ethyl 2- [4 (2-benzyloxy-5- bromobenzylamlno)-'
phenyl]acetate (yzeld 6.4 g, m.p. 73°C).

_Reference Example 22 _ o
Sodium hydride (422 mg) was suspended in DMF (25 ml) and

cooled to 0°C ethyl '

2-[4- (2-benzyloxy-5- bromobenzylamzno)phenyl]acetate (4 g) in DMF (25

ml) was added dropwise and the reaction mixture st;rred at 0°C for 30

minutes. Ethyl iodide (1.37 g) was added and the ‘mixture stirred

overnight at ambient temperature. The solvent was evaporated to



WD 96/ 03380 _ PCT/ GB95/ 01728 -

-75- 0 [wo bR (CDC| [e”]) [err]1.20 (t, 3H, J=7Hz), pdréBesiorr2s3H,

J=7Hz), 3.65 (q, 2H, J=Hz),*"4.42 (q, 2H, J=7H), 4.80 (s, 2H), '5.07 (s,

2H), 6.84 (d, 1H, J=9Hz), 7.17 (d, 1H, J=2.5Hz), 7.3-7.4 (m 6H, 7.97

(d, 1H, J=1.25 Hz), 8.79 (d, 1H J=1.5Hz). The starting material was

prepared as foll ows: To a solution of diethyl

. 2,5-pyrazi nedi carboxyl ate (J. Md Chem”28; 1232) (50.0 g, 0.223 nol) in

et hanol (11) at 20[err] C was added .dropwi se, during 4 hours, a solution

of hydr azi ne arpnexay diiditt@e (&sSchrd disol@e&% éiﬂ'lye) adetaed hanadl) ( AShed witd he

m xture was t| rregrf “9[25 2 UIS ove ra2t heer%tJL §e %rgstugl Ié n roduct

filtered off I0al BESFY yW|th Chano die %:]e ether,

yi el di ng et hwhromazcﬁa}wwaqllumm warh oryhaiese mydordigr a'zq dive Sﬂh}(} 83 [4m§2-

142-143[ err] bglzyloxy-s bromobenzylam:.rQ:)gh Pf‘dl%heého‘af;eet(gi/ém 4.2 g, gum)

2, 5- pyrazi nedi car boxyl at e nonohydr azi (34.0 g, O in water (600

rﬂ) containing sodium nitrite (60.0 g, 0.87 nol) was added

di chl or onet haagefR0d Bakprands cooled to O[err]-5[err]C The m xture was

stirred vigorously while, addin dr.opw uring m.n (250

m, 1.5 mol) so that thE*SWaFefiir cd’li fchgtp’éxcee € f)ar ate J;z%

- layer was sep@ratisl, patedt irewibexy @56 NTHGALS pPtAAsS uh disat@narel (év@()rat ed at
reduced pressyte.pu@hnol Qa‘gimgvt deEPRALRL ﬁerailghsupmnéﬁgelﬂdidﬁ @6bil)azi de

(35 g) which was suspen In to uene cont aining tert-butanol
(50 m). The anddigivme (Wald éaLR’ﬁFo&?%V‘lhé&FeEFattﬁdraéf FefdwihtTe2 RMFFing for 1
hour (ni tr egerecYRd \{ﬁd_htzg‘iedlﬁei:wé&ﬂ diley iy PleShéd afill Riker. The organic

g_ ( J;rgr agg%gg%gg Qrgg yc{r?.mi n(%gg 4r)?ZHP.(§e§e{ g Bt%)ux lsa:{[lecgve g%? an%pgéalptoggted (25.Q
5- (t ert - but 0Xpe ardsohtinaneeid)y- vas pyx:ézem@yzcmmbbb@-yhat@ 40, ¥sqrhexagw Bol) in
DVF (160 ™M) ate 20k { rsl %ert-mxycarbgeﬁaaﬁﬁm&ehﬂﬁdamﬁ aitdlek,1aedi um

hydri de dlsperS|on %I1n ol 0.04 nol) and stirred for 1 hour
until effer végc‘éﬁicemp sé’e&%«Sd Next was added '

2- benzyl oxy-5- bronobenzyl brom de (14.3 g, 0.04 nol) and stirring

continued at 120[ err].C und argon f h .. The ol s, evgporated

at reduced prééé’ﬁ’?él:%%}dpfEbrelr‘esgﬁdu@%a‘fﬁ ?iu';o%éd 1%ss & V%q 7%\‘\9{3 A

PCT/ GB95/ 01728= 6.7 Hz), 8.15 (4, 1H, J = 9.0 Hz), 8.30 (broad, 1H), 8.35 (d, 1H,
' J = 9.0 Hz). |

A mixture of ethyl 6-(tert-butoxycarbonylamino)-3-
pyridazine carboxylate (2.4g), 1-(benzyloxy)-2-bromomethyl-4-
bromobenzene (3.2g) and sodium hydride (0.5g of a 50% W/W disperéion
in o0il) in DMF was stirred for 2 hours. The mixture was diluted with
diethyl ether and washed with water. The organic solution was dried
(Mgso4), filtered and evaporated. Ethyl 6-[N-(2- benzyloxy-s-
bromobenzyl) -N- (tert-butoxycarbonyl) amzno]-3-pyr1dazznecarboxylate
was isolated by flash chromatography, eluting with 2% ethyl acetate in
CH,CL, . Yield: 1.7g.

tH-nMR (CDCL,): & 1.45 (9H, s), 1.47 (3H, t, 3 = 6.7Hz), 4.50 (2H, q,
J = 6.7Hz), 4.98 (2H, s), 5.45 (2H, s), 6.77 (1K, d, J = 8.4Hz) 7.20 -
7.40 (7H, m), 7.96 (1H, d, J = 9.0Hz), 8.19 (1H, d, J = 9.0Hz).

A mixture of ethyl 6- [N (2- benzyloxy-s -bromo-
benzyl) -N- (tert-butoxycarbonyl) amino}-3- pyr:.daz:.necarboxylate (2.09)

and. trifluorocacetic acid (25ml) in CHzC:l2 {(25ml) was allowed to stand



- 76 - bet ween di chl oronet hane (500 ml) and water (250 m ), the organic
| ayer was dried over magnesi um sul phate and evaporated at reduced

pressur &v09¢/@338fi ve a crude solid (21 g). Purification waRCHGBEMBEat ogr aphy
on silica, eluting with 5%ethyl acetate in dichloromethane to give ethyl
5- (N- (2- benzyl oxy- 5- '

br onobenzyl ) - N-t ert - but oxycar bonyl am no) pyr azi ne- 2-carboxylate as a white
solid (16 g, np 116[err] -7[err]C). To a solution of ethyl
N- (2- benzyl oxy- 5- br onbbenzyl ) - 5-

(tert-butoxycarbonyl am no) pyrazi ne-2-carboxylate (10.0 g).in '

di chl or onéPhafelT B8 - niTpeatolyepter MPS RERPoRdERY the FReidveadisspiveicin (50

mM). The emlditi &u Washest hfﬂhedlﬁnﬁé a?qulaew f1a W | bol3RSo:EV aLilld PMgspepsed,
t hen the so;v nt's vve%e evapor at e duc%d3gr essure. The resi due was

di ssol ved®*Th *EEFRFA" é‘f’a‘i’e (EW rrf) a ﬂ‘%%’ﬁ(e “REePRPeREY A R bdi-um
car bonat eppuldatireearidyxybatk ae@ck eukid NBGIesi um sul phate and evapor at ed at

reduced pteSsMr epe1 1Y %eﬁ' %&? ‘é’a Cré’%%l g S@g 501, 5 - 6. 7Hz)

- 74 -

hexane/ di chl or omet hane
(N- ( 2- ben2y1%x%3E 5Ipr cﬁmﬁbéﬁiyl 3 é?l‘h h’fB‘) i}’yr éz?anél% Gabtﬂ?fég/l ﬁ &8 a@-me.t e

needl es (7. 5990Hz])236 Hei1d, Gy, g - eRakeronse BEX@npke % 7.79 (1w, q, o
Et hyl / met hyI )[N- (2- benzyl oxybenzyl ) am no] pyri di ne-5- car boxyl ate was

prepared Trioffe ‘benzyl oxybenzal dehyde and net hyl
2- am no- 5- pyr| dyl cas bomipttatre afsetitylas si2abéreylomt- iselslrdnebémnarﬁhoEmrrpl e 13,

t th h t
([a))e(;ﬁpSt ar a arng?%%o\%ﬂ#lé’?’f 3 a’[%gf%#oggh%'%g% t}%m )I qn & W“{lk)l\@@n & dl err] )‘
[err] 1. 2931‘13‘12111#3 @9 5488)of 3. 5'@ wéw dippersjopin(eili4/ 3144& rﬁlcsirczr) wag 57 (d,_2H,

J= 6HZ) 5s€]a.&ré§ £08 |".D8- h@u@aﬁ&i ,po&i"ed Imd QHK:)xturé &Bdﬁ.uée (a@ue&.l‘s{) H(:l7 70 (bl’t
1H), 7.81 Ref erence

(d Hz) .
Exanpl e Feny a°e=a=eweﬁh§|°=§a*b=€n§%%wn yap h‘raéﬁs? e'ar-*bdsm&t aripgs
‘convert ed(Maso, B- lfelimred xandetdpoeaned. C &hle Orasli e aascbuﬁffay BysSimlar -rret hod

tPCC’_I_} ?ﬁth/ 0172&;&%@ J:n silica g¥.\P %@(1%891:!1 5% ethyl acetate in CI-I c1
to give ethyl 6- [N-2-benzyloxy-5- brompbenzyl)-N-ethylamzno] -3-

pyridazinecarboxylate (0.6g).

la-avR (CDcl): & 1.24 (3H, t, J = 6.7Hz), 1.44 (3H, ¢, J = 6.7Hz) ,
3.75 (2H, q, J = 6.7Hz), 4.46 (2H, q, J = 6.7Hz), 4.81 (2H, s), 5.07
(2H, s), 6.62 (1H, d, J = 9.0Hz), 6.85 (1K, d, J = 8.4Hz), 7.20 - 7.40
(7H, m), 7.76 (1H, d, J = 9.0Hz). - |

Reference ggggplé'z
To a stirred solut1on of ethyl

5~ (N-(2- benzyloxy-s bromobenzyl)amzno) pyrazzne -2- carboxylate (7 0 g,
15.8 mM) in DMF (100 ml) at 20 c under argon atmosphere, ‘was added
sodium hydride dispersion (50% in oil, 0.8 g, 16 mM). When |
effervescence ceased, after 1 hour, iodoethane (1.3 ml, 16mM) was

" added and stirring eoncinued, under argon, for 1 hour. The solvent
was evaporaied at reduced pressure and the residue partitioneﬂ between
ethyl'acetate (250 ml) and water (160 ml); the erganic layer was dried
(Mgso ) and evaporated at reduced pressure. The residue was purified
by chrcmatography on silica elutzng with 5% ethyl acetate 1n
dichloromethane to give ethyl 5- (N-2(benzyloxy-5 brcmobenzyl)-N-
(ethyl) amino) pyrazine-2-carboxylate: as a yellow gum 48g. '



-77- 3- Benzyl oxy- 2-t hi enyl carboxylic aci.d was converted to
t he cor rvgéggﬂg acid chloride which was reacted with ePCPGBI501728

4- et hyl am Oate using a simlar nethod to that of Exanple 4 to gi ve
ethyl 4-[N-(3- benzyl oxy- 2-t hi‘enoyl ) - N- et hyl ami no] benzoat e. Ref erence
Exampl e 27 A mixture of 2-[N-(5-bronp-2-benzyl oxybenzyl)-N-

et hyl am no] pyridi ne-5-carboxylic acid (1.4 g) [table 1a, conpound 2] and
1, 1- car bonyl di i mi dazol e (0.62.g) were hetted in DV .at 55[err]C for 3
hours. The m xture was cool ed to anbi ent tenperature, agueous ammoni a (20
m ) was added and the m xture was stirred for 18 hours. The solvent was
evapor at ed and t he reS|du urjfied hy LC el ujing, w_t t hapol :

di chl or onet h&ER 5°8%); ¢ o 195%1% P (75 %POHJD“Q E)éngnl -‘Lpﬂz, fEt !
oxybenzyl ) - Naet dHzam ek pig.i dEng=BIcas Boxdsn @8) ( 679_7 nig) .2H), 6 HANMR of am de

DVBO- d 1. 9 > 6.
§s 2H)[err]f%l }%&h .,12 e %ﬁ T RAELT 33’5 f"(qsmdw ’ qf’ 34, 7Hz)4 3409

(d, 1H, J= 9&11&3 Hzy, £379. @@ ¥ JﬁH)SHZV 69 (bs 1H) 7.91 (dd,.J=9.7,

1.7Hz), 8. 57rn€dstalting7 mEdrial WiB pfdphesd hy: foidbwd:MrH [err] . m p.
([err]C: 169.5-170.0 Trifluoroacetic anhydride (0 51 m) was
added dropwi se to a mxture of

2- [ N-(5- br onp- 2- benzytcoxydranzidn ofil-diehytlari Hreypszinddirarboxylats béxamﬁde
(1.05 @) Ingr%“ﬁ{ﬁ V&Y. f&'% 3nsh Tu51,< ég Dophndit 42?,[ %Erﬂo@c waEhengaxture
t ut W t

was stirred tenperature hours,
acet ate, wasiremwiget hdwwingr4 hsmmratseaumaeeﬁévﬂmeef é'|°F“]’hY§ﬁEI‘e B?t%é‘l and

dried (MySOgnbd )mllhqnsgéné%ai @6 Yapahat @itkearyl vhbastiesdadeer 1ptiduksed by
MPLC, el uti n%b h di chl or onet hane/ net hanol 'xtu e a&&ogsgeéo 95:5) to -
give 2-[ N ( F0orbifo- BB A8 IGYTHENZA PEREUS el ’ﬁ]}? ﬁ cyanopyri dine (0.81

. g) as a gumsuccedsdivelrendeh Btham:lleaﬂ:B diethyl ether, yBgl.q,aIng ethyl

6-[N-(2-benzyl.oxy- n?é %eo'l?ﬂ:)e nggagnﬂl V9 “mp 142-143°%0).

am no]pyrldaZm car e was preéepared from bButyl 6-[ N-(2-
benzyl oxy- 5- br omobenzyl )am no] pyri dazi ne-3-carboxylate (trifluoroacetic

acid salt) by a sinlfy anRidpessicd atnfesrs ighessindaicarboxyl¥@ 96/ 03380
PCT/ GB95/ 01728

monohydrazide (34.0 g, 0.162 mol) in water (600 ml) conégﬁnzng sodium
nitrite (60.0 g, 0.87 mol) was added dichloromethane (600 ml)'and
codled to 0°-5°C. The mixture was stirred vigorously while adding
dropwise, during 30 minutes, 6N HCl (250 ml, 1.5 mol) so that the
temperature did not exceed 1o°c. The organic layer was separated,
dried over magnessium sulphate and evaporated at reduced pressure, at
ambient temperﬁture, to give the crude acid azide (35 g) which was
suspended in toluene (500 ml) containing tert-butanol (50 ml). The
mixture was cautiouly heated to reflux while stirring for 1 hour
{nitrogen evolved). On coolxng crystals of ethyl '

5- (tert- butcxycarbonylam;no)pyraz;ne -2- carboxylate were deposited.

(25.0 g, mp 162-163 C).

To a solution of.ethyl 5-(tert-bucokycarbonylamino)-
pyrazin;-z-carboxylate (10.7 g 0.04 mol) in DMF (160 ml) at 2o°c,
under argon atmosphere, was addéd sodium hydride dispersion (50% in
oil, 1.85 g, 0.04 mecl) and stirred for 1 hour until effervescence
ceased. Next was added 2- benzyloxy-s bromobenzylbromzde (24.3 g, 0. 04
mol) and stirring continued at 20 C under argon for 2 hours. The

solvent was evaporated at reduced pressure and the residue partitioned



Ref erence exanple 5 except using an extra equival ent of sodi um hydride to

neutralize.the salt. Ref erence Exanple 29 To. a sol ution
of 1, 1- MR WOINony! di i m dazol e (2.5 9) in dichloronet HLTERBBITAE ) was
added a m xture of N-ethyl - “(2- benzyl oxy- 5- br onobenzyl ) am ne

hydr obrom de (5.0 g) and tri ethylamne (1.8 m) in dichloronmethane (50
m) at 4[err]C. The m xture was stirred at anbient tenperature for 18
hours, washed with brine, dried (Naggerr]Sgerr]), filtered and
evaporated. The resulting residue was purified by trituration with a

di et hyl ether/ethanol mxture to |v an orange solid (5.02 2 A

m xture Of°TRE §oFHETPREEaR (SAhED WAL NNy BHat B GFF ? Y*h et hanol
(25 nl) wes dcaticovext magaiebinm sulfphacd ahdw\&potguéﬂaan nedtkc,edrﬁteesﬁ& 31 nm) was
added andcot Qﬁrenkxéé{{d‘édsoﬂﬁa ﬁd )at E\?Iflf yg&lo L}W% "Q%g%hanThe

sol vent was~evapor ate Pesi due |sso e, washed
with brirfélies éH“tlnEN&["—érﬂ Sqllér BFgtatein éF@H@a?mFté%ﬂ:)GPzﬂléfe ethyd resi due
was puri fg-qd beenmsmt_ography eluting with ethyl acetate/CHerr]d[err]
m xt ures

4-[ 2- ben I"B?RF“&YHr B'nbﬁtfén?%ﬂ"yiarg%’mamgnwtpﬁﬁﬁs‘é‘ﬁ 2(:5?5%?2?’31%“( 8569 g). To a
m Xt ur-e odhide [sblb@nzylg),xytpals -‘brcr»m)benzyl ]-4-ethylthi osem carbazide (0.67
g), pyridine (0.15 nl) and di chl oronet hane (10 m) was added et hyl oxal yl
chloride (0.21 m) at O[err]C. The m xtue was stirred at anbient

t enperature for 1(Fonk rnlasion of R hEl B é2thenzYlexE hi-GRenBgrEPNAYS- el uting with
2.5% rre(tcamlcs*ﬁlaks&@mmmraamaglzvt@azaowmfe h@amg()OusZ g). To a ‘-

m xture of . the foam (0. gé ||a,tolue f?% ated at. refl ux, was
added a SFPIREGPERSPe °h‘aHe 136 & ‘1‘*& ‘(‘b‘ B ‘?ﬁa):e‘i’ﬁ PSHUdRE (2 M) _
dropwi se.ml). Titaensolutiicn was shemteddi@t 2risfuraxuritdl BiE evralutis ceweded,

di | ut ed e 0 rhonate. The
organt o oef gheCbolXendf Gh eggé%aF@‘?FFd%i“ 64 PR DR CRTAGEA0N o
The resi d’&és%é{ﬁd imerhyl agetsfe ci08 ek otrch yAghederitly Ailuket $PHERt ur es of

di chl or oratbsHage soiﬂﬁiz.&.t hienag#ieat @ve(zlﬂ&neslwsmphzté,uaaﬁborst@dgl ve et hyl

5-[ N-(2-benz - br onobenzyl ) - N et hyl am n
Dhi by arSFcrSugal mironupe. (Do il Alppibisiteie
PCT/ G395/lﬁ$§rwd:.chloromethane (9:1) yielding ethyl -79- Ref er ence

Exanpl e %Q N- (2- benzgloxy- -éﬁL%Q&ﬁLoﬂ?k@? ine-2- carbo late as white

2-[ N- (2- hydr oxy-5- br onobe am. no] pyri |ne 5-carboxylate in
DVF (4 nipedies l‘?éaﬂedzﬁﬁ H—') - met hoxybenzyl chl oride (0.086 g, 0.55 mmol )
and pot assi um car bonat e

Reference Example

' Ethyl/methyl 2- [N-(2-benzyloxybenzyl)amino]pyridine-5-
carboxylate was prepared from 2-benzyloxybenzaldehyde and 'methyl'
2-amino-5-pyridylcarboxylate usin‘g' a similar method to that of Example
13, except the ester and aldehyde were heated together in toluene in a

Dean-Stark apparatus with separation of water.

laonr (DMSO-d ) : §1.29 (t,2H, 6.5Hz), 3.76 (s, 1H), 4.22 (q, 4/3H,
6.5Hz), 4.57 (4, 2H, J=6Hz), 5.18 (s, 3H), 6.56 (4, 1H, J=8.5Hz),

6.88-7.5 (m, 9H), 7.70 (brt, 1H), 7.81 (dd, 1H, J=8.SHz, J=2.S5Hz),
8.54 (d, 1H, J=2. SHz) . | ' o

Reference Examp le 26 -
. Methyl 3-benzyloxy-2-thienylcarboxylate was converted to :

3-benzyloxy-2-thienyl carboxylic acid using a similar method to that

of Example 1.



(0.23 g, 1.65 mmmol ). The reaction was stirred at anbient tenperature for
18 hours, WO9%038OWi th water (4 nl) and extracted with ethypcT/Grasetrzd e (3 X
3 nm.). The organic |ayers were conbi ned, washed with. water (2 x 4 nL) and
brine (1 x 4 nmL) and evaporated to give nethyl 2- :

N- ( 2- (4- met hoxybenzyl oxy) - 5- br onobenzyl ) - N- et hyI am no] pyri di ne- 5-
carboxylate as a white solid. VS (FAB;_err] . 485 (MtH)[err] H NVR
(250 MHz, DVMsO-d[err] ) [err]: 1.1 (t, T, 3H); 3.58 (g, J=7Hz, 2H);
3.76 (s, 3H); 3.78 (s, 3H), 4.72 (s, 2H) 5.1 (s, 2H); 6.61 (d, J=9Hz,

1H); 6.93 (d, J=9Hz, 2i¥enzylc88-I-thiehy2éixboiydic FcillOwid codwiigd tbHize 7. 40
(M 3H; 7. 88rkd onanzg At chiblrsal fich dag rellea Uilln ecnyy Reference Examle

31 he conpounds |1 ste were prepared using a
similar net 'BEEPE-ARETRgERane Widsi %*Jér‘eﬂ%*@"éx%ﬁh@ 36 Bremple theo
appropri at e gilvieyéwyll ng- (g €3V ben2¢1oRy -Babhfen8yl NG Sy SniNaEEIRbatd1€

al kyl ati ng agent used was the chloride or the brom de. For
starting material see Reference exanple 32. Ref erence Exanple 32

A sol ution diefeperes| Examphe 27- henzyl oxy- 5- br ormbenzyl ) - N

et hyl am no] pyri di ne Y, e . _A c | or onet hane
(150 nL) was treat ed%wﬁ?%]mt}rél J(’:fﬁltzopf gjg %lo%%t%%fa sul )qr'] e%e coﬁpl ex (400 m,
2M 80 nmol )ethripRipalRyridinenscacbesylag a&tldaﬁbrlemt [F@Hﬁe%%zt geepoupd 2] 28

hours. Sat uraaser, ﬁamﬁlc&.ﬁdidliﬂobydﬁm@ﬁ@) CidrRORet8a SQ) B QR ¥9Be fo2gdded and
the | ayers di chl or onet hane,

§1 g at @gle T}quraqgaeo% yer s washed with
the organic layers Conbrned, drie e? ﬂv'% T5F) CHRETACES o fFPETHEI TGP ve an -
of f-white sol20dnl)Thas added and|tdet mikttre washytdreddofoaplayhduesgi e net hyl

2- [;E g/oz hy dreXyer- bs%/@gggaméa abh the AAULATLLORY A MBE: R1cAREOXNLat e (6.0

PCT/ GBO5/ 01 "gghanol: dichloromethane (5:95) to give 2-[N-(5- bromo-2- -penzyl- VS
(Cl+): 365 (oBiH:ﬁr{z@IY-]N-ethy[l@ﬁiﬂdﬂpmlﬁafso%ﬂnox%@' 4Rl kg .) : 1.14 (t, J=7THZ,
3H); 3.61 (q, J=7Hz, 2H); .78 (s, 3H); 4.66 (s, 2H); 6.65 (d, J=9Hz,

1H); 6.80 (d, J=9Hz, 1H);
H-NMR of amide (DMSO- d ): 61.10 (t, 3H, J=6.7Hz), 3.59 (q, 2H,

J=6.7 Hz), 4.74 (s, 2H), 5.18 (s, 2H), 6.58 (d, 1H, J=9.7Hz), 7.02 (d,
iH, J-2.7H2), 7.09 (4, 1H, J=9.7 Hz), 7.10-7.50 (m, 6H), 7.69 (bs,
1H), 7.91 (dd, J=9.7, 1.7Hz), 8.57 (d, J=1.7 Hz).

MS (CI*): 440 [M+H]™.

m.p. (°C): 169.5-170.0.

T:ifluoroaceti§ anhydride (0.51 ml) was added dropwise to a
mixture of 2- [N-(5-bromo-2-benzyloxybenzyl)-N-ethylamino]pyridine-5-
carboxamide (1.05 g) in pyridine (0.58 ml) and THF (20 ml) at 20°C.
The mixture was stirréd at ambient temperature for 18 hours, diluted
with ethyl acetate, washed with.water, éaturated agueous NaHC03 and
brine, and dried (Mgso4). The solvent was evaporated and the residue
purified by MPLC, eluting with dichloromethane/methanol mixtures
(100:0 to 95:5) to give 2-[N-(s-bromo-z-benzyloxybeﬁzyl)-N-
ethylam?no]—S-cyanopyridine }0;81 g) as a gum.

Reference Example 28

- Butyl 6-[N-(z;benzyloxy-S-bromobenzyl)-N-(prop-z-yn—l-yl)-
amino]pyridazine-3-carhoxylate was preﬁared from butyl 6-([N-(2-
bénzyloxy-s-bromobenzyl)amino]pyridazine-3-carboxy1ate

(trifluoroacetic acid salt) by a similar method to that described in



7.02 (d, J=2Hz, 1H); 7.20 (dd, J=2,9Hz, 1H):; 7.93 (dd J—2 OHz, 1H);

8.64 (d, J=2Hz, 1H); 10.13 (s, 1H).

tabl es WHAP6H3H0r ucture is given in a table for %g.féﬁ%’ﬁ% he ri ght
hand bond is |inked to the nitrogen and the left hand bond to the
tetrazol e, carboxy, ester, cyano, am de, car boxyal kyl or

acyl sul phonam de group. ' : Table 1
[err] - Conpound No. R S 78 - R[err] np[err] C
Foot not e 1 5- Br 248 2

?75 r Refqger%ct:e exam;?_]Ie 5 ezxzcgpt using la:tfx e%ctra equzva?gg of sodium l'érdrlde

5- MeSO to neukkalize the salk77 ' 7 ~ 5-NJ err] H
177-80 8 5- eSO Bt -~ - 208 9

5-MeS( err] _H - 205 a.. - 10 5- CN

H Referepce Example 297 5-MeSq[ err] Et . 154

12 5-NJerr] ro a soluc;onEaf 1,1’ -thiocazbdhy@diimidazole {85 g) in

E{ NHerr] dai %&orﬂnetﬁane (20 n&_)’ was ac:lcli:’e]a2 B;nlxture 01‘4}1 etﬁl[ -N- 5PhSq err] NH'252

16 52 Glenzyloxy-5- broﬁhbenzyl)amlne Ay@robromide (5.Pp79) and 5- Ve

\l;l\D 96/ 033 86r:?e§;§1y2amzne (1.8 ml]!81n dlchloz%mgﬁ'xane (so m1) aElasc.” The m:.xiye 6

PCT/ GB95/ O¥¥® $tirred at ambient temperature for 18 hours, washed with g{:.ne,

19 détéa'(Nazso ), fllélﬂeariﬂdCEbaporated182The resulting 2£bxdue was ‘
5- PhSO errLCH[ 4 H

fled by trituration with a é%ech&i ether/ethanol mixture to give

an orange solid (5.02 g). A mixture of the solid (2.5 g), and
hydrazine hydrate (0.31 ml) in ethanol (25 ml) was heated at reflux
for 2 hours. Hydrazine hydrate (0.31 ml) was added and the mixture
heated at reflux for a further 4 hours. The solvent was evaporated,
the residue dzssolved in dzchloromechane, washed with brlne, dried
(Nazso4), filtered and evaporated The residue was purified by
chromatography eluting wzth ethyl acetat:e/CHZCZ_L2 mzxturee (0.100,-
2.5:97.5, 5:95) to gzve 4- [2-benzyloxy-4-bromobenzyl] -4-ethyl-
thiosemicarbazide (0.69 g}). To a mixture of 4-[2-benzyloxy-5-
bromobenzyl] -4-ethylthiosemicarbazide (0.67 g),.pyridine (0.15 ml) and
dichloromethane (10 ml) was added etthoxalYl_Ehloride {0.21 ml) at
0°C. The mixtue was stirred at ambient temperatﬁre for 10 minutes,
and subjected to chromatography, elutzng with 2.5%
methanol/dichloromethane, to give a brown foam (O 82 g). To a mixture
of the foam (0 79 g) in toluene (16 ml) heated at reflux, was added a
mixture of methanesulphonlc acid (0.15 ml) in toluene (2 ml) dropwise.
The mixture was heated at reflux for 30 minutes, cooled, dzluted with
ethyl acetate and washed with sodium hydrogen carbonate. The orgenic
solution was dried (Nazso4), filtered and evaporated. The residue was
purified by chromatography, eluting with mixtures of dichloromethane
and ethyl acetate (100:0, 97.5: 2.5, 95:5), to give ethyl
5-[N-(2-benzylo¥y-s-bromobenzyl)-N-efhylemine]-1,3,4-
_ thiadiazole-2-carboky1ate (0.61 g). -



21 5- MO ' H 173-4 22 5- MO

Et . WO Q08380 1 23 5- Br H PCT/GB95/01728 155
24 4- Br Et. . 183-5 .. 25 " 4-Br

H ' 184-6 26 6- Br I = | -~ 197-9
27 5-CF[err] H 190-1 , 28 5-CF[err]
Et 194-5 29 4- MeO Et 167-9

30 4- Me S 18174 31 4- CN

Et 204-8 32 5-Br -CHerr]([err]CH
195 Fomeafetrence Example 30err] H- NVR (DVSO-d[err]): [err]1.18 (t, 3H,

J=6.5Hz), 3.03 (s, 3 33 (s,
oH) . 6. 5 (d, 2|(4 =9 °§u"f7i@“(‘% %%'mql 2- T 'h%g‘;"‘? ?J’% ”é«h%“ﬁgg'pﬁi' El“’7 6y
(dd. 1H J sebwazamswlzpmﬂane -5-carbeyyl¥E®|ie @ﬂ’ d6MBouYRF Epeated mh

Tabl e la 4-methoxybenzyl chloride (0.086 §Ebl$5 mmol) an¥\Bc98413RE hrbonate
PCT/ GB95/ 017 82 5 1. ] i rred mbd - 82 - :
Cbrnx)und 3 q? 1.65 mmo ?ﬂfef?ﬁctlon was stirre ﬁ@ta lent temPeﬁfRﬁﬁ?rr](D

Foot not e fdX018 hours, dilutedlwith water (45midr and extractefl with ethyl
108-10 acetate (3 x 3. mL). The organic layers were combined, washed with
water (2 x 4 mL) and brine {1l x 4 mL) and evaporated to give methyl
2-[N-(2-(4-methpxybenzyloxy)-s-brgmobenzyl)-N-etﬁylamino]pyrﬂdine-s-
carboxylate as a white solid.

MS (FAB'): 485 (M+H) ™

ln R (250 an,'nmso-ds): 6 1.1 (t, J=7Hz, 3H); 3.58 (g, J=7Hz, 2H);
3.76 (s, 3H); 3.78 (s, 3H), 4.72 (s, 2H); 5.1 (s, 2H); 6.61 (d, J=9Hz,
1H); 6.93 (4, J=9Hz, 2H); 7.06 (d, J=2Hz, 1H); 7.10 (d, J=9Hz, 1H);
7.40 (m, 3H); 7.88 (dd, J=2.9Hz, 1H); 8.62 (d, J=2Hz, 1H).

Reference e 31

The compounds listed in Table 9 were prepared using a
similar method to that described in Reference example 30 using the
appropriate alkylating agent. X in Table 9 indicates whether the

alkylating agent used was the chloride or the bromide.

For starting material see Reference example 32.

Reference Example 32
A solution of methyl 2-{N-(2-benzyloxy-5-bromobenzyl)-N-

ethylamino]pyridine-5-carboxylate (10.0 g, 22 mmol) in dichloromethane
(150 mL) was treﬁted with trichloride dimethyl sulphide complex (40
ml, 2M, 80 mmol). The reaction was stirred at ambient temperature for
28 hour;. Saturated aqueous sodium hydrogen carbonate solution was
added and the layers separated. The aqueous layer was washed with
dichloromethane, the organic layers combined, dried (Mgso4) and

_ evaporated to give an off-white solid. This was subjected to
chrométography to give methyl 2-[8-(2-hydroxy-S-brcmobenzyl)-N-
ethylaminolpyridine-s-carboxylate {6.0 g, 75%).



2 5-Br Et

a _ 3. H

106- 10 WO 96/03380 4 5. Br
182 5 5- Br
150

S- Br = [err]

5- Br Me

8 H Et

c Ms (C1H) : 365 (M+H)5- Br

148- 50

162-5 Hv@“’gérﬁ%‘?éo DMSO-d,) :
PCT/ GB95/ 01728 (s, 3H) ;

5- _ -
1.1§r (t, J=THZ, 35; 3.61 (q, J=7Hz, 2H);
4.66 (s, 2H);

6.65

220-3
Et :
H pf’gppfsmms
= [err]
[err]
. 163 _ 7
- 80 - 248- 50 b
139- 40

-CH err]Clerr]CH . . -

(d, J=9Hz, 1H); 6.80 (d, J=9H¥3 1H);

12 7.5 1@, ge2uz, 1S 7.20 (a4, J=2,9Hz] QhH] 7.93 (ad, 5-208k101m;
8.64 (d, J=2Hz, 1H); 10.13 (s,

1H}.

In the following tables when a structure is given in a

table for ‘Het’ or ‘Ar’ the right hand bond -is linked to the nitrogen

and the left hand bond to the tetrazole, carboxy, ester, cyano, amide,

carboxyalkyl or acylsulphonamide group.

Compound Ne.
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Y O i o
< o Wm e W o
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R

5-Br
S-Br
5-MeS
H
5-MeSO
5-N§2
5-MeSO

s-Mesoz

Table 1

aN"@’ c.ooH

otigf

Me
Bt

Et
Et

Et

"Et
Et
Et
Et
Pr
Et

Et

mpe°C - Footnote



13
5-d

5- MeS
5-MeSJ err]
5-Br
5-Br
19
20

Me
5-Br
5-Br
24

5-Br
wWO$6/03380

Et.
Et

Et
5-Br
5-Br 19

CH er FY f err] &FPSOfH- B
CH ereiCF[err]s-Meo

5-Br 22

23
24
25
26
27
25
239
30
31
32

Footnote

Et [err]
[err] 204-6
143- 6
127
- 81 145146
Et [err]
Ets-pr [ &k Icb- 182
J.
_"135142
H 173-4
Ets _veo [egy] 209-11"
5-Br H 155
4-Br Et 183-5
4-Br H 184-6
6-Br Et 197-9
5-CF, H 190-1
5-CF, Et 194-5
4-MeO Et 167-9
4-Me Et 161-4
4-CN . Bt 204-8
5-Br -CH,C=CH 195

164

21

93
PCT/GE95/01728
16 :
-5
18
d
164. 5-165.5
5-Br
22
23
|
76-78

14

17

e

al 1H-NMR (DMSO-ds): 61.18 (t, 3H, J=6.5Hz), 3.03 (s, 3H), 3.56 (q, 2H,
J=6.5H2), 4.61 (s, 2H), 5.33 (s, 2H), 6.65 (d, 2H, J=9Hz), 7.3-7.56 (m,

7H), 7.7 (d, 2H, J=%Hz), 7.61 (dd, 1H, J=8.SHz, J=2.5Hz).

See Table B, compound-12.
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[err] WO 96/ 03380
PCT/ GB95101728 | Y
Foot notWO096/03380 3) [err]H NVR (DVMSO-d[err]) [err]: 1.10PCHEBAPI28 57

(q,2H, J=5.5Hz), 4.75 (s, 2H), 5.17 (s, 2H), 6.61 (d, 1H, J=8Hz),
7.05-7.11 (m 2H), 7.3-7.51 (m 6H), 7.19 (dd, 1H, J=8Hz J=3Hz), 8.58
(d,. 1H, J=3Hz). . See Tabl e 8c, conpound 1. b) Fi nal aci d:

[err]H-NVR (DVMSO-d[err]): [err]3.11 (35,823H), 4.83 (s, 2H), 5.17 (s,

2H), 6.67 (d, 1H, J=8.5Hz), 7.04 (d, 1H, J=2Hz), 7.09 (d, 1H, J=7Hz),

7.3-7.5 (m 6H), 7.90 (dd, 1H, J=9Hz, J=2.5 Hz), 8.61 (d, 1H, J=2.5Hz).

See Tabl e 8c oY ound 2. 1 Final aC|d [err]H—N DIVQQ r]):

[err] 1.11°¢%° , 6.5RHz), 3. 63i(q, 2H, J28 SHz) NEZ{’C% ﬁ%{’&g 19

(s, 2H, oNGS (d, 1H, J=8.5 Hz), 6.83-7.00 (m 2H) , 7 1-7.5 (m 6H,

7.85 (dd, 1H, J=8.5 Hz, J=2.5Hz), 8.59 (d, 1H, 2 5Hz), 12 38 (brs, 1H).

See Tabl e 8c, conpund 3. d) et hanol wa Ned as the solvent in the

hydrol ysis and*the prodoB¥ was E* crystal 'from -10 '

CH err]C[err]/diethyl ether/hexane (1:1:1). MB: 442/ 444 [MkH [err]

(brom ne pattern m croanal ysis: ‘calc: C57.0% H4.6% N 9.5%

found: C57.0% H 4.6% N.9.4% Conpou 18: 1H NWVR

(DMSO-d[err]):2[err] 1. $28Xt, 3H EG=6. 7THz), & (q, 2H, 3x®37Hz), 4.85 (s,

2H), 5.12 (s, 2H), 7.05-7.18 (m 3H), 7.3-7 6H, m, 7.76 (d, 1H, J=9.0
) . See reference exanple 23. ' e) [err] H NWMR gDIVBOd[err]):

[err]1.06 (t, BH, J=6.8Hz), 3.39%%q, 2H, J=8'5tz), 4. 57 106-10 P

. ' N '
4 5-Br H _ —(’ i 182
8
5 $-Br Et —@- . 150
S
| ) N -
6  5-Br . Et -(’S 1 163

7 5-Br Me ':‘ 248-50 b
8 H Bt ' - 139-40 ¢
9  S-Br | ~CH, C=CH _ e 148-50
10'. 5-Br H -n- 162-5

il . 5-NO_ Et -"- 206-10



(s, 2H), 5.13 (s, 2H), 7.08 (d, 1H, J=8.5Hz), 7.26-7.46 (m 7H), 8.07 (s,

1H). wo 96b3386 ] H NVR (DMSO-d[err]): [err]1.12 (t, 3H PerERIsn1$2865 (4,
2H, J=7Hz), 4.82 (s, 2H, 5 17 (s, 2H), 7.10 (d, 1H, J=9Hz), 7.18 (d,
1H, J=2.5Hz), 7.3-7.45 WO 96/ 03380

PCT/ GB95/ 01728 - 85 - (m

6H), 8.18 (d, 1H J=1.25Hz), 8.62 (d, 1H,_ 31 5Hz), 12.78 (brs, 1H).

g 1HNWR (CDCl[err]) [err] 3.25 (s, 3H); 4 87 (s 2H), 5.04 (s, 2H),
6.82 (d, 1H, J=9Hz), 6.88 (d, 1H, J=8Hz), .4 (m 7H), 7.80 (d, 1H,
J=9Hz) . The? i nal product was Burified 'gr‘ tal | i sat498ni§ rom

CH err]d[err]/ hexane. The starting ester prepared using a simlar
met hod to that of Reference Exanpl e 23 exce dorret hane was used in
pl ace of i odoet hatte i n°tHe al kyl&tion st :r) 8 product was
extracted with dichloronmethane and purified by 3 crystal I ising from

di chl or onet hane/ hexane foll owed by fl ash chromat ography eluting with
10% net hanol in dichl or onet hane. 1) Ethapélgwas used as the sol vent
in the hydrol ysi st4and t he p€éduct weBF pu&j&e}-by fl ash 20hromat ogr aphy
eluting w th nethanol : dichl oronet hane m x es (0:100, 1:99, 5:095,

10: 90). [err]H NMR (DVBO-d[err] + AcOHd[err] heated to 323K): [err]
4.61 (g, 2H, J=8.2Hz), 4.93 (s, 2H), 5.15 (s, 2H), 7.08 (d, 1H,
J=8.5Hz), 7.15-7.133 (m 3H)-Mes 7.32-7.48 (m_6H), 7.89 (disikd J=8.5Hz).
The starting material was prepared as foll ows: A mxture of
2,2,2-trifluoroethylam ne. hydrochloride (68 g), diethyl et her (500 m)
and 40% aqueous sodi um hydroxi de solution (55 m) was shaken t oget her.
The organic | ayergwas dri eduédfSA egk] ), addednt-o

2- benzyl oxy- 5- br onobenzyl brom ¢e (17.0 g) in dichl oronet hane (100 nm) and
left to stand in a closed flask for 72 hours. The sol vent was

evaporat ed, the residue partitioned between dlﬁ et her and 2N aqueous
17 5-Br H -(’ ! 127
18 5-Br . Bt _/j‘}/ 145-146 d
N-N '

o N
19 5-Br Et -—(’ t 164.5-165.5 e
- o

20 5-Br Et _(pN-\;,_ - £

'y

21 5-Br Me 7N _ g
a— .

22 5-Br cxzc=ca -\ - _ ' h

23 "5=-Br CH2CF3 -t - . i

S - : _

24 "5-Br Et .-( \ . 76-78 j

N-N



sodi um hydroxide. The organic |ayer was renoved, dried. (NgSC{err]) and
evaporated to give N-(2,2,2-trifluoroethyl)-2- benzyloxy - br onp

benzyl amoes/33s0. 5 g) as a yellow oil. - N (2,2, 2- Trllqu(ﬁ?é{“hVF)

2- benzyl oxy- 5- br onobenzyl am ne (9.2 g) but yl

6- chl or opyri dazi ne- 3-carboxyl ate (5.4 g) and tosic aC|d (100 ng) were

WD 96/ 03380 PCT/ GB95/ 01728

- 86 - heat ed together at 120[err] @for 18 hours. The resulting
resi due was purified by chromatography, eluting w th dichloronethane,

t hen 10% | ether/dichloronethane, to give four products. The third
. product ik t!Lyt her purified by re-chromatography, eluting with 5%

di et hyl ether/ di chl oronet hane to give butyl

6-[ N-(2- bengy! oxmb- [veendbenzgyly). 1b¢ (2, Z02- 3.57 (q,2I-I J=5.5Hz), 4.75 (s, 2H),
tr|fluoroethgl)an1ne p r|d52|ne 3-car boxyl ate ﬁ? See reference

exanpl e 29 ¥67 Saffing fat'8r iy I=8Hz). 7.05- 711 (m, 2 =7.51 (m, 8H). Tap| e
1'b

7.39 (dadCompourehz J=3Hz)R 8.58 (d, 1H, JABEz). np[err] C
2

No seelrable sc, cunpound Lo [err] 214

Et

b)  Final acid: ‘H-NMR (DMSO-d ) : 63.11 (s, 3H), 4.83 (s, 2H0), 5.17 (s,

2H), 6.67 (d, 1H, J=8.5HzZ), 7.04 (d, 1H, J=2Hz), 7.09 (d, 1H, J=7Hz),

7.3-7.5 (m, 6H), 7.90 (dd, 1H, J=9Hz, J=2.5 Hz), 8.61 (d, 1H, J=2.5Hz).

See Table 8c, compound 2. ‘

c) Final acid: 'H-NMR (DMSO-d_): 61.11 (t, 3H, 6.5 Hz), 3.63 (q, 2H,
J=6.5Hz), 4.77 (s, 2H), 5.19 (s, 2H), 6.58 (d, 1H, J=8.5 Hz), 6.83-7.00
(m, ZH), 7.1-7.5 (m, 6H}, 7.85 (dd, 1H, J=8.5 Hz, J=2.5Hz), 8.59 (d, 1H,
2 SEz), 12 38 (brs, 1H). '

Sce Table 8c, compund 3.

d) ethanol was used as the solvent in the hydrolysis and the product was
crystallised from CHZC12/die_thy‘. ether/hexane (1:1:1).

MS: 442/444 [M+H]+ (bromine pattern microanalysis:

cale: C:57.0%; H:4.6%; N:9.5%

found: C:57.0%; H:4.6%; N:9.4%.

Compeund 18:
leNMR (Dmso-ds): 61.12 (t, 3H, J=6.7Hz), 3.67 (g, 2H, J=6.7Hz), 4.85 (s,

2H), 5.12 (s, 2H), 7.05-7.18 {(m, 3H), 7.3-7.5 (6H, m), 7.76 (d, 1K, J=9.0
HZ) . '

See reference example 23.

e) ‘H-mMm (DMSO-d ) : 61.06 (t, 3H, J=6.SHz), 3.39 (q, 2H, J=6.5Hz), 4.57
(s, 2H), 5.13 (s, 2H), 7.08 (d, 1H, J=8.5Hz), 7.26-7.46 (m, 7H), 8.07 (s,

1H) .

£)  ‘H-MMR (DMSO-d_): 51.12 (t, 3H, J=7Hz), 3.65 (g, 2H, J=7Hz), 4.82 (s,
&

]

2H, 5 17 (s, 2H), 7.10 (d, 1H, J=9Hz), 7.18 (4, 1H, J=2.5Hz), 7.3-7.45



3 H : 210 4 Et

-"- WD 96/ 03380 . PCT/GB95/01728

oCT/ Gaos) 0TI S | -87- |

Tabl e 1c [err] - Conpound R

X _ R np([err] C) Footnote No. 1 :
5-MeSO err ] -N(Et) - cq;; r]H 192 a

2 2 5- Br - NH- CHerr]CJerr]H 114
3 5- Br - NH- CH Et)COerr]H gum Foot not e

a) ethyl 4-(N26Bensyloxy- Sref+larsall phd3y (Bedily | J=INEER hyi2-RB ofbrde 1H) -

g} H-NMR (CDC13) & : 3.25 (s, 3H), 4.87 (s, 2H), 5.04 (s, 2H), 6.82 (d.
1H, J=9Hz), 6.88 (d, 1H, J=8Hz), 7.2-7.4 (m, 7H), 7.80 (d, 1H, J=9Hz).

The final product was purified by crystallisation from CH2C12/hexane.
The starting ester was preﬁared using a similar methed te that of
Reference Example 23 except iocdomethane was used in place of iodoethane

in the alkylation step.

h) The product was extracted with dichloromethane and purified by
crystallising from dichloromethane/hexane followed by flash . -

chromatog: aphy eluting with 10% methanol in dichloromethane.

i) Ethanol was used as the solvent in the hydrolysis and the product was
purified by flash chromatography eluting with methanol: dichloromethane
mixtures (0:100, 1:99, 5:95, 10:90).

lH NMR (DMSO-d6 + AcOH-d4 heated to 323K): & 4.61 (g, 2H, J=8.2Hz), 4.93

(s, 2H), 5.15 (s, 2H), 7.08 (d, 1H, J=8.5Hz), 7.15-7.23 (m, 3H),
7.32-7.48 (m, 6H), 7.89 (d, 1H, J=B.5Hz).

Ti.e starting material was prepared as follows:

A mixture of 2,2,2-trifluorocethylamine hydrochloridé.(ss g), diethyl
ether (500 ml) and 40% aqueous sodium hydroxide solution (55 ml) was
shaken together. The organic layer was dried (Mgso4), added to
2-benzyloxy-5-bromobenzylbromide (17.0 g) in dichloromethane (100 ml) and
teft to stand in a closed flask for 72 hours. The solvent was
avaporated, the residue partitioned between diethyl ether and 2N aqueous
sodiumﬂhydroxide, Tpe organic layer was removéd. dried (Mgso4) and
evaporated to give N-({2,2,2-trifluorocethyl) -2-benzyloxy-5-bromo-

benzylamine (17.5 g) as a yellow oil.

ﬁ-(z.z,:-Trzfluroechyli 2-benzyloxy-5-bromobenzylamine (9.2 g), butyl

6-chloropyridazine-3-carboxylate (5.4 g) and tosic acid (100 mg) were



ani no) benzoate was a side product isolated in the oxidation of ethyl
4- (N(- benzyl oxy- 5- nmet hanet hi obenzyl ) - N- et hyl am no) benzoate tao the

cor r esp®iR6/8338Get hanesul phonyl substituted conpound. PCT/GB95/01728

Tabl e 1d [err] .~ WD 96/ 03380
PCT/ GB95/ 01728 Conmpound R R

Rl err] ' nmp( O No. 1 H H
Cderr]H - 125 -2 . 86 - H Et

CJerr]H 125 -3 5-Br " H

% 2:: H n heat:_eilfgg%gxoer at 120°C §or fh hours.5_§re5}gulting rFFiduEt was
CJ err]H purified by j@@omatography, eluting with dichloromethane, thenTalsl e le
' diethyl ether/dlchloromethane, to gzve four products The third product

was further nurlfzed by re- chrcmatography, elutzng with S% diethyl ether/
axchlorcmethane to gzve butyl 6-{N-(2-benzyloxy-5- brcmcbenzyl) -N-(2,2, 2-

tr;fluoroe:hyl)am:.ne]pyndazxne -3- carboxylate
j) See reference example 29 for Starting'material.

Table 1b

LR - -
' cHaN- A7 - cooH |

0 SCHy P

Compound R Axr mpeC
1 H 214
2 Et - 7 ' 252
3 - H ,N E 210



Conmpound R . R err] np( O)

No. WO 96/83380 H H PcVeBds/01728 108
2 : H Et 2- MO 118 3
5- Br H 3- OH 188 4 5- Br
H 3- MO 178 5 5- Br H
3-EtO 195 6 5-Brg7 - H 3- NO2
223 7 5-Br Et 3- MO 148
8 5-Br ' Et 3-Nd err] 178 ' 9
abl
5- Br H 3- NHEEPF S 95 VIO 96/ 03380
PCT/ GB95/ 01728 ‘ - 89 -
Tabl e 1f Compound No ,Het np[err] C
Foot not e g L _cHa- ,(_@..,(
‘oo
Compound R X | R1 mp (°C) Footnote
No.
1 5-MesO, -N(Et) - coH 192 . a
2 5-Br ' -NE- CH,CO_H 114
3 S-Br -NH- - CH(EE)COH  gum
Footnote

"a) échyl 4- (N~ t2-benzy'lm'cy-'s-methanesulphonylbenzyl) ~-N-ethyl-N-oxide
amino) benzoate was a side product isolated in the oxidation of ethyl
4- (N(-benzyloxy-5-methanethiobenzyl) ~-N-ethylamino)benzoate to the

corresponding methanesulphonyl substituted compound.

Table 1d

o s |
ﬁ'; : Ki

/3 Oedalh
L JItY 4



1 [err] 165- 168 a

2 o 198- 199 b

Foot not eW096/03380  Corpound No. 1 [err]H NVR (DVBO d[ err] JPCT[@H98P1728 09 (1t ,
3H, J=7Hz), 3.45 (q, 2H,  J=THz), 4.56 (s, 2H), 5.16 (s, 2H), 6.72 (d,
2H, J=9Hz), 7.06 (d, 1H, J=6Hz), 7.29 (d, 1H, J=6Hz), 7.33-7.51 (m 5H),
7.67 (d, 2H, J=9Hz). For preparation of starting material see Reference
exanpl e 26. ~b) Preparation of start¥hg material

4- Cyano- 3- hydroxy-1, 2, 5-thi adi azol e [ CA 111 134167, East Gernman Patent

" No. DD 263, 76floumads converted to 4&'benzyl oxy- 1, 2%-t hi adi ag@é®-3-nitrile
using a sinmg,ar nethod to that of Reference exanple 12. The nitrile was
converted to 4-benzyl oxy-1, 2, 5-thi adi azol e- 3-carboxylic acid using a
simlar nethod to that of exanple 1, except it was heated for 24 hours
and the product ;was isoljated by exfraction wth gtfyl acetyate. The
carboxylic acid was .converted to the corresponding acid chlioride and
reacted with nethyl 4-am nobenzoate using a simlar nmethod to that
described in exanple 4 tw gi ve netEhyl 4-[4-benzyngy-1,2,5z§hiadiazol-
3-yl car banoyl ] benzoat e. WO 96/ 03380 :

PCT/ GB95/ 01728 _ _ - 90 - The
above nethyl esBer was rseBticed toHgive nethyl 4Cp4E benzyl o&y-1, 2, 5-

t hi adi azol - 3-yl net hyl am no] benzoate using a simlar process to that of
reference exanple 10. This nethyl ester was al kylated using a sim|ar
nethod to that bf referé®® exanpF® 5 to give né?ﬂ?l 4- [ NM¥8- benzyl oxy-

1, 2, 5-thi adi azol - 3-yl met hyl ) - N- et hyl am no] benzoat e. : ' ‘

5 S-Br H . CO,H 160 _ -
-'r.ggle le
R 3_23
C L o cooH

Compound R R R . mp(°C)
No. . : '
1 H H : 2-MeO 108
2 H Et 2-MeO 118
3 5-Br E 3-0H 188
4 5-Br H. 3-MeO 178
5 5-Br H  3-Et0 195"
6 5-Br H 3-NO, 223
7 5-Br Et . 3-MeO 148
8 5-Br Et 3-NO, 178
9 5-Br H 3-NH, 95



Table 1 [err] Conmpound

np( O WO 96/035800t not e No. 1 4- PRGBS0 728

150- 158 a . 2 4-A 238- 242

b 3 3-CN 180- 185 c

4 4-F 238- 239 d 5

4- [err]butyl 172-173 - 8f- 6

4- OCF[ err] 182-184 | f 7 4- CF

160- 162 g Foot not es a) Ms (FAB[err]): 471/473
(MH)[err] . See Reference exanple 31 forIshiglfng materi al .

96/ 03380 _ ' PCT/ GB95/ 01728
- 91 - b) [err]H NVR (200 MHz, DVMsO-@Eerr]) [err] 1.1 (t, J=7Hz,

3H); 3.6 (q, J=7THz, 2H); ' cogH

@

Compcund No Het mpeC Footnote

1 | S 165-168 a -
Q IZ
T
Y L)

198-199 b

V)
[ 4

Z

Footnote

a) Compound No. 1 1H-NMR tDMso-ds): 5 1.09 (t, 3H, J=7Hz), 3.45 (q, 2H,
J=7Hz), 4.56 (s, 2H), 5.16 (s, 2H), 6.72 (d, 2H, J=9Hz), 7.06 (d, 1H,
J=6Hz), 7.29 (d, 1H, J=6Hz), 7.33-7.51 (m, S5H), 7.67 (d, 2H, J=9%Hz).

For preparation of starting material see Reference example 26.

b) Preparation of starting material:
4-Cyano-3-hydroxy-1,2,5-thiadiazole [CA 111 134167, East German Patent
'No. DD 263,767] was converted to 4-benzyloxy-1,2,5-thiadiazole-3-nitrile
using a similar method to that of Reference example 12. The nitrile was

converted to 4-benzyloxy-1,2,5-thiadiazole-3-carboxylic acid using a
similar method to that of example 1, except it was heated for 24 hours

and :he product was isolated by extraction with gthyl acetate.

The carboxylic acid was converted to the corresponding acid chloride and
reacted with methyl 4-aminobenzoate using a similar method to that
described in example 4 to give methyl 4-[4-benzyloxy-1,2,5-thiadiazol-

3-ylcarbamoyl]benzoate.



4.78 (s, 2H); 5.18 (s, 2H); 6.6 (d, J=9Hz, 1H); 7.07 (m 2H); 7.45 (m
5H; 7.9 (dd, J=3.9Hz, 1H); 8.6 (d, J=3Hz, 1H). Se -9 - conmpound
1 for st™PP%mterial . c) See Table 9, conmpound %ﬂgp&g‘c‘ ting

mat eri al . d) MS(Cl +): 459/461 (MrH[err] . See Table 9, Conpound 4
for starting mat eri al . - e) Ms(C[err]): 497/499 (MtH)[err] See
Tabl e 9, Conpound 5 for starting mat eri al . f) M (FAB[err])
525/527 (MrH)[err] . See Table 9, Conpodfd 6 for starting mat eri al .

g) See Table 9, Conmpound 2 for starting material.

Table 2 _ ' “[err]

Egg{)ﬁg?g Thel\BRncve methyl is%Lgrvya]s re%ced to giveRk%A’y]l 4-(4 -benzyl%{-‘gl(‘%fsr-r] ©
106-8 thia@iazol-3-ylmé¢thylamino]benzgate using a similFerggpcess to. th@8 of

3 I'ie'.ferenc-s examgie 10. This methy{(%EElr was alkylaté%gﬁgghg a similaz."4

5-Br Me [err] - 136

method to that of reference example S to give methyl 4-(N-(4-benzyloxy-

1,2,5-thiadiazol-3-ylmethyl) -N-ethylamino] benzoate.

. Table lg
EE N
b cuatiLT)conH
SN
A
: “+

Compound ' R mp (°C) Footnote
No. '

1 4-0633 © 150-158 a

2 a-cl 238-242 b

3 0 iew 180-185 c

4 ., 4-F 238:239 a

5 _ 4-tbucy; ' 172-17§ e

§ ' 4-OCF, 182-184 : £

7 ' 4-CF, - : .1504152. o g
Footnotes

a) MS (FAB'): 471/473'(M+H)+. See Reference example 31 for scarting

‘material.



WO 96/ 03380

PCT/ GB95/ 0@ 8603380 : ~ PCT/GB9SX 1728

5 - 5-Br Me - ' [err] 136 . 6
5-Br ' Me -CH err]CHerr]OH = 131 7

5-Br Me _ Prlerr] 152 8 5-Br
Et [err] - gum -919 5- Br Et
-CH err]CR err] CH gum 10 5- Br Et

F;L rG]r r] ?L)&llsg'»gm (20102mrz1,1 DMSO-d, ) -5_6Br1.5i R, T=THZ, 05 [£6 g, sammz, 2m;
_CH[ err] CH[ erri.cﬁ[g,r ]ZH) : 5548 (s, 2H);18.6 (d, J=9Hz, QHNpS.07 (m, 2HF: 7.45S
Prierr] (m,128); 7.9 (dalds=3.0mz, 1m); 2. 0BQ, ge3mz, & [err]
gum .15 . 5- MeS Et [err] 108
16 5-MeSO err] Et [err] 96- 100 17
5-MeSd err] sdel Table 9, compound [ €fdr] starting m3beri@d. 18 '
5-MeSO err] Et Prlerr] 70-90 19

5-MeSO err] Et -CH err]CH err] CH 90

c) See Table 9, compound 3 for starting material.

d) MS(CI'): 459/461 (M+H) . See Table 9, Compound 4 for starting

material.

e) MS(CI'): 497/499 (M+H)'. See Table 9, Compound 5 for starting
material. ]

£) MS (FAB'): 525/527 (M+H) . See Table 9, Compound 6 for stacting
material.

g) See Table 9, Compound 2 for starting material.

.'rabez

e, 2
e _eMans coNHA
f
"
ol fn
3 .
& .
1 2 '
Compound R R™ R -mp(eC) Footnote
No.
1 H Et pr 106-8
2 H Et -CH, -('__‘} 83
3 H Bt -CH, L 89-91
~N

4 5-Br Me -CH_<7 © 136



20 4- Br Et Prierr] gum 21

4- Br : Et [err] gum 22 o 4- Br
Et W0 96/03380 [ o (] gum WD 96/ 03380 PCT/GBY5/01728
PCT/ GB95/ 01728 _ - 93 -
23 6- Br Et Prierr] 125-7 24
6- Br Et -CHerr]CH err] CH 175-7 25
4- Br . Et : -CHerr]CH erse] OH  120- 2 26
4-Br Et ' [err] _ gum 4- Br
Et slerr] s.g guny, ¥ _ Et
[err] ' gum : 290 CH C/‘ Etl36 [err]
gum - 30 4- Me Et "Prlerr] - gum
31 ' 4sMe s5-BE! Me - CHEQI‘&IJ Gkl er 5;?—1 gum 32
4- MeO Et [err] : - 4- MeO-
Et [err] gum . 34 _ . Et
[err] 7 98 5-Br . Me pr" 152 '
8 5-Br Et -cnz. A gum
9 5-Br Et -CH,,CH, OH gum

1v 5-Br Et pr” 158-9

11 ~ 5-Br -CH, 7 -CH, 7\ 164

12 5-Br cH, (7 -CH,CHCH, 154

13 . 5-Mes Et pr" . 122

14 S-MeS Et. -CHZ ./_‘ gum

15 5-MeS Et , | -cu, <’ 108

16 5-MeSO, Et -CH, <" 96-100

17 | S.-Mesoz Et -cr, ' 8 96-100

18 5-MeSO,  Et pc” 70-90

19 5-MeSO, Et -CH,CH_OH 90

20 4-Br Et ' Prn | gum

21 4-Br Et -cHz (g gum



35 5-0 Et lerr] 112 36

5- Br wOo m&oerr] - Sq err] Ph 92 PCT/GH95/01728
5-MeSg err] - -SJ err]Ph >260 a
2. 38 5-MeSq err] - Et "WD 96/ 03380
PCT/ GB95/ 01728 -94- 39
H Et [err] T H : Et
[err] .41 H Et Foot not e a)
Compound 37: [err]H- NWVR (DMSO-d[err]): [err]l.44 (t, 3H, J=6.5z), 3.04
(s, 3H), 3.56 (&3 3H J=6-BHz), 4E61 (s, 2H)PFr5.32 (s, ’fﬁ)" 6. 65 (d, 2H,
J=9Hz), 7.1-7.74 (m 12H), 7.63 (dd, 1H, J=8.5Hz, J=2.5Hz), 7.97 (dd,.
2H, J=7.5, J=1.5Hz). See Tabl e 1 corrpound _
Tabl e 2a 24" conp8af szﬁf 175°7  Rerr]
nmp([err] ©) Foot not e No.
- 25 " 4-Br Et -CH,CH,OH 120-2
_ Me
26 4-Br Et -CHZ-(.,,O,‘ gum
me
2 - E -CH
27 4-Br t zﬁotl gum
N
28 4-Me Et -CH2 re gum
| ~ )
29 4-Me Et -c1-12 s\ gum
30 4-Me Et : pr" gum
31 4~-Me Et -CHZCH2'OI-I gum
32 4-MeO " Et -CH, ‘D gum
13 4-MeQ Et -CHz ’ 0 gum
. o
34 5-Cl ~ Et -CH, re 98
)
. 35 5-Cl Et - ‘CHz@_ 112
36 5-Br PhCH,- -s0,Ph 92
37 5-MeSO,-  Et -so,Ph >260 a

s 5-MeSO,-  Et ' -NH-</_'>



1 5- Br Et [err] 138-40 a _ 2

5-Br Et - - Prlerr] 151-4 3 - - 5-Br
[err]  WO96/3388 4 5- Br Me PCPIGBS591728
137-9 5 5- Br Me [err] 60
5-Br Me [err] 106-8 7 . 5-Br H
Prlerr]. 171-3 WD 96/ 03380 , '
PCT/ GB95/ 01728 - 9% - ' - 95 -
8 5-Br H [err] 143251 9 5-Br
H [ eor] #68-70  Et 10 v o H Et Pr
gum 11 - H Et Lterr] gum 12
H Et [err] 97-101 13 | H Et
CH err]CH er#pOH  gum Etl14 -qiE}NbS CEt - Pr
- gum
41 - H Et - <::? '
Footnote .
a) Compound 37: 'H-NMR (DMSO-d_): 61.14 (t, 3H, J=6.5Hz), 3.04

(s, 3H), 3.56 (q, 3H, J=6.5Hz), 4.61 (s, 2H), 5.32 (s, 2H), 6.65 (d,
2H, J=9Hz), 7.1-7.74 (m, 12H), 7.63 (dd, 1H, J=8.5Hz, J=2.S5Hz), 7.97
(dd, 2H, J=7.5, J=1.SHz).

See Table 1, compound 9.

p o 2a
. ﬂ. |
VS;:::[;tuuia
3 Ph
A '
1 2 :
Compound R R™ R mp {°C} Footnote
No.
1 '5-Br Et cE . 138-40 a
n
2 S-Br Et Pr 151-4
3 $-Br Et C.'H2 49-50
n
4 5-Br Me Pr 137-9
5 5-Br Me CH, ‘Y 60
_ =
6 5-Br Me CH2 ’_ 106-8

~3

S-Br H Pr 171-3

Et



15 5- MeS Et [err] ©gum 16

5-Br Etwoogo33gso CH err]CH err]OH  gum Foot not e BOT/GBIs@iT2E H NVR
(DVBO-d[err]) [err]: 1.11 (t, 3H, J=6.7Hz), 3.58 (g, 2H, J=6.7Hz), 4. 47 -
(d, 2H, J=5Hz), 4.77 (s, 2H), 5.19 (s, 2H) , 6.63 (d, 1H, J=9Hz), .
7.03-7.12 (m 2H), 7.31-7.51 (m 5H), 7.7-7.76 (m 1H), 7.94 (dd, 1H,
J=9Hz, J=3Hz), 8.41-8.63 (m 3H), 8.8 (t, ¢4H. J=6Hz).

Tabl e 2b [err] WO 96/ 03380
PCT/ GB95/ 01728 - ' . - 96-
Conmpound R . N Het R err]
mp([err] Q Ne. 5-Br i3 CH @ 143-6 Et
[err] 108- 110 2 H Et
[err] gum 3 5 Et
-CH err]CH=CH err} 5-Ex37 H cH, /" 168-705- Br
Pr ' gum . ' 5 - Br Et

" CHerr]CHerr]OH 5 '

[10 JeH H] Et 93'3

11 H Et CHZ-<'_‘> gum
12 H Et cﬁ2-< '_\'} 97-101

13 H Et | CHCHOH gum -
14 5-Mes  Et P gum
1s  s-Mes  =mt cr{2@ gum
16 5-Br Et cxzcnzoi{ gum
.Pootnote

a) TH-NMR (DMSO-d) &: 1.11 (t, 3H, J=6.7Hz), 3.58 (q, 2H, J=6.7Hz),
4.47 (4, 2H, J=5Hz), 4.77 (s, 2H); 5.19 (s, 2H), 6.63 (d, 1H, J=9Hz),
7.03-7.12 (m, 2H), 7.31-7.51 (m, SH), 7.7-7.76 (m, 1K), 7.94 (dd4, 1H,
J=9Hz, J=3Hz), 8.41-8.63 (m, 3H), 8.8 (t, 1H, J=6Hz).

Table 2b
‘l .
| " HR2
b _cHaN —Hek - CONV

s
¢ ; 3 C)CIL’/?\

‘L.



£
P v CHY N

X

'  eonsH R
s  OcHyfi

6 5- Br Et - [err]
gum S 7 5-Br Et Ler rl .
8 WO 96403380 Et [err] PCT/GB95/01728 |
90- 92 9 5- Br Et -"-
-CH err]CH err] CH gum 10 5- Br Et
-CH err] CN 185. 5-
188 .0 : - 96 - Tabl e 2c
[err] WD 96/ 03380 ,
PCT/ GB95/ 01724 d o gt Het 22 - 97 =,
Conpound goun R R R . R err] : Z‘p( Cr%p
([err]C)  Ne. No. 1 ' H Et
Prlerr] 83 2 H o Etu
éé:H[ err]CH érr] O—l 5-5 95 £t i@}' H cx, 7 1os-1Elto
2 H Et -n- -cn# ) gum
~ ]
3 5-Br - Et ~<'s l -CH,CH=CH, 137
~ n
4 S-RY Et s Pr gum
< T
5 5-Br Et' -v- CH,CH,OH 135
_ N
6 5-Br Et -"- -cH, <. gum
N
7 5-Br Et -"- -CH, (A gum
' INT FAKY
8 5-Br Et -<° ( -, 7 90-92
9 5-Br B -n- -cnécn OH gum
10 5-Br Et —(ts 1 -CH,CN 185.5-
188.0
."'l'a:ble 2¢



Et [err] 88

4 H .
5 Wo 9803380 Et Prierr] PCT/GHI501728
6 5-Br Et [err] 118
7 5- Br . Et [err] 146
8 5- Br Et CHerr]CH err] OH
121 9 H Et_, [err]
136 10 H 7 - - NH
123 11 H- Et [err]
147 12 H Et [err]
135 C]o?npound rH rY Et R? [ erﬂ;P]PC)
152 WO 96/ 03380 ' : ' :
PCT/ GB95/ 01728%°" - 98 --
Tabl e 2d [err] Conmpound
Rl err] .. Postion nmp([err]Qn
of MeO 1 R EE - P)r | 83
2 H Et -cnzcgzoa 95
N
3 H Et cr, (7" 88
4 H Et -CH2~<"_'$ 88
5 5-Br Et - . 103
6 5-Br . Et -cH, 7 118
_ N
7 5-Br Et -cH, (" 146
8 5-Br Et CH,CH,OH 121
9 H Et B iy 136
N
10 H Et -nu —{"_° 123

11 H Et - > 147

12 H " Et -N o 135

13 H Et -O 152



H

[err]

1 H Prlerr] 2
_ [err] gum
Tabl e 2eW0 96/03380 Conpound R
1 5-MeSd err] 134 WD 96/ 03380
PCT/ GB95/ 01728 '
Tabl e 2f
R np( [ erf]9€) - No.
[err] 198
' Table 2d
ge o
¢ 2 _cHan conHi
¥ ; ( 12
3 Owgﬂ\ OMe
R _
Compound R _ rR* Postion
No. of MeO
1 H - p” 2
2 L5 - 2~<I_"> 2
Iable 2e
2 S e
a:.-w_@_ ConHCH)
: :oul.af’k
Compoﬁnd R mp (°C)
No. '
1 5-MeSO 134

2

gum 2

mp ([ er PEESBINRT2S

- 99 - _
Conpound
Et

mp (°C)



Tabl e 2a Conmpound R np(0O[err] C

Footnote  WK(¥6/03380 1 CH err]CH err]CH err] PCT/GBIS/oMI?8
a 2 [err] : 118-120 ‘a
3 [err] gum a Foot not e
a) For starting material see Table. 1f conpound 2. WO 96/ 03380
PCT/ GB95/ 01728 _ _ - 99 - - 100 -
Table 3 - [err]
Table 2f
CA e :
edan —(* ‘LconmX
OCH, /L.
Compound R Rl mp(°C)
No.
1 Et -CH, 7! 198
. Table 2g

N__cAoN _@.amz
< 7T

SN oema L

Compound R mp (0°C) Footnote
No '
1 CH2c1{2CH3 gum a
N ' ‘
2 cr <’ - 118-120 a
3 CH, ' e gum a
Foogngte

a) For starting material see Table 1f compound 2.



Conpound R : Rlerr] Ar Rlerr]

rrp([er'r]Cz,.. No. 5-Br Et s
[err] WO96/0338),m 2 5- Br Et PCT/GB95/01728
gum 3 5-Br. Et

-CH err]CH err] OH 145 4 5-Br Et

[err] ' ' [err]
5 5- Br Et _n. - 100 - [err] 135

Tabl e 3a : [err] WD 96/ 03380

PCT/ GB95/ 01728 o Table 3 - - 101 -
Conpound : R ' Rlerr] . _ Rl err] :

R err] np([err] O No. g 1 5- Br Et
[err] 3-MeO . W98 spaar- Ar- uuﬂﬂé

3
‘*goc&aﬂa

Compound R Rl ' Ar R2 mp(°C)
No.
1 5-B E N ( o
-Br t -
’S 1 CH2 -} gum
N
2 5-Br Et BT -(:I-I2 - gum
3 5-Br Et e ~CH,CH,OH 145
_ e,
4 S- E - -
S-Br £ - CHZ-‘“‘ 141
ML
5 5-Br Et —t - -cnzf 135
o
Table 35
R 2
’ . z
¢ ° cdaN oA
3i{2
h 3
I oeurft, £

L



2 5- Br : Et [err] 3- MO

110 WO 96/03380 - Tabl e 4 PCT/GB95/01728
Conpound R R Ar .  Rerr]
np([err] ©) No. 1 H Et
[err] - SO err]Ph 73 2 5-Br .
Et . [err] Sqerr] B - 65 3
4- Br ' Et Sq err] Ph 105-7
4 5-dFmpound Rkt gt [err]r Sqler r]mb(ec
gum No 5 5-Br Et [err]
[err] gum 6 5-Br Et
[err] gum 7 _ 5-Br ~El
[err] - gum,, s-ar O g o Br -& (4 3-b&S T 98
[err] gum WD 96/ 03380 2 \=
PCT/ GB95/ 01728
, o
2 5-Br Et -cxz{’_‘> 3-MeO 110
Table 4

¢ cuans-Ar - ConH e

Cd

YN onath
A

Compound ‘R R R mp(°C)

No.

7
SOZP.h 3

SOzPh €5

Ar
<\
_ S
3 4-Br Et —@— so_ph 105-7
“-

2
4 5-Br Et so,Ph gqum
N
5 5-Br Et 7 -CH, ' gum
s .
N
o~J
a ll "‘
? S-Br Et N -CH2 ¢ gum
[
8 S-Br Et M e “CH, ¢S gum



- 102 - 9

5- Br Et
-CH[err]CH[err]O—| 104 10 5-Br
WO 96/03389 gum 11
sq err] Ph gum
S gum 12 5-Br Et
CI—|[err]CH[err]CH[err] 113-114 - 13
CHerr]CHerr]Ove 113-1182 -
bI e 5 . Conpound . R
rrp ([err] O 9 No. 5-Br Etl H-n-
H Et
3 5- Br ~H f oam
5- Br - B - S-Br Er68 -t
11 ' 5-Br Et -"-

12 S-Br - Et

N
. T
[~ I
13 5-Br . Bt -
Taﬁie 5
‘l' _
. ! o
; cHa N 1
N~ N
- (2]
3 Owaﬂ\ . .
Compound R Rl : mp (°C)
No.
1 H k 118
2 H Et 163
3 S-Br H foam

"4 5-Br B - - 168

Bt
BCHGBYS01728  FEt

5- Br Et

Rl err]:
-cngd:n OH 104
4
Prn gum
sozph gum

CH.C -
,CH,CH_ 113-114

CHZCHzoMe 113-114



WO 96/ 03380

PCT/ GB95/ Gi:63603380
Tabl e 5a

Compound No

1
a)

Et

m p. (['er
148- 150

R

H NVR (DMSO-d[err]):

- PGTYGBISI1728
14
Foot not e
Foot not e

r]Q
a

The product was purified by MRL{aseluting with
met hanol / di chl or omet hane (5:95)..

[err] 1.13 (t,

3H, J=7.9Hz), 3.52 (q, 2H, J=7.9Hz), 4.78 . 4s. 2H), 5.19 (s, 2H), 6.78
(d, 1H, J=8.3Hz), 7.08 (d, 1H, J=1.7Hz) =T (d, 1H, J=8.3), 7.28-7.51
(m 6H), 8.02 (dd, J=8.3Hz, 2.1Hz), 8.70 (dk =2a44) . M5 (FAB ) =
465 [MrH| [err]. Preparatimﬁfof stary',lggf; ‘er 4 5 in Reference
Exanpl e 27. NS/ N~ Mable 5b
Conpound R err] Het R[?rr] -+ mp( C)
Foot not e No. _ e Fh
CHerr]CH err]CH err] - a

Compound No R m.p. (°C) Footnote

1 Et 148-150 a

Footno t.e

a)

methanol/dichloromethane (5:95) ..
1H-NMR (DMsO-d6): & 1.13 (t, 3H, J=7.9Hz), 3.52 (q, 2H, J=7.9Hz), 4.78
(s, 24), 5.19 (s, 2H), 6.78 (d, 1K, J=8.3Hz), 7.08 (d,.lH, J=1.7Hz), 7.11‘ .

The product was purified by MPLC eluting with

(d, 1H, J=8.3), 7.28-7.51 (m, 6H), 8.02 ﬁdd, J=8.3Hz, 2.1Hz), 8.70 (4,

J=2.1Hz) .
Ms (FAB') =

Preparation

Compound

No.

465 (M+H] .

of starting materials is in Reference Example 27.

mp(°C) Footnote

Table 5b _
6~ .
l L[]
g : :caw-couaso;ﬂ
ocH, i

Rt Het R>
Br ’0 CH,,CH,CH,

. s _
8r -"- "<\ ».NRC‘OML

N=p

196-197°C



Br -

PCT/ GB95/ 01728

3 WO 96/03380
[err] 4

181.5-183[err] C
CHerr]CHerr]OH
Sqerr] Me
7 Br
[err]
209-211[err] C 3
114.5-116.5[err]C

10

11

12

13

14

" Br

196-197C b WD 96/ 03380
104 -
-"- 195- 1 86T isB93/01728 C
Br
: 5 Br _
124-124.5[err] C e 6
CHerr]Ph - 104 - 176-179[err]C f
167-169[err] C
Br o 9 Br
10 ... % "195-196°C c
g ' s =
Cis
' —
Br -n. \ é 181.5-183°C d
Celg
" Br - CH_CH, O 12;;]724.5°C e
So_Me -n. CH,Ph 176-179°C | £
ey | | B
e N _ <
¢ - ' . -
Br N n-eds 167-169°C
Cdy _
Br - -f- _(l—\>,u. -
3
Br -n. —@’F 209;211°c
°
Br -re -Cs:’ 114.5-116.5°C g
- . .
~
Br () PAL(e 226-227°C
~Ne N s —
7S aHCOMe
Br - - '(l Ra h
NN -
H '_‘ cﬂzcnzon 67.5-68°C
7 N\ - .
Br -(‘-&-— CH,CH,OEt



11 Br
[err] WO 96/03380.2
h - 13

67.5-68[err]C
CH err]CH err] OEt
PCT/ GB95/ 01728

15 Br

16 Br

3 17 15

Br

19 Br

[err] Foot not es
16
17
18
19

Footnotes

1 .
a} H NMR (CDC13):6 10-1.12 (t, 3H, J=6.7Hz); 1.15-1.25 (t, 3H);

H
14

WO 96/ 03380

[err] _
CH err]

g err] Ma_

Br

SOzMe

Br

Br

Br

- 105

[-err]

226-227[err]C
PCT/GB95/01728
CHerr]CH err] OH '

- 105 -

127-130[err] C

ﬂu, CH erbh Phygoc
S ' '

CH

CH_Ph

Et

‘-
Cel3

Q-2

78.6-80.7[err] C

78.6-80.7°C

18
[err]
J

1.8-2.0 (m, 2H); 3.5-3.7 (m, 4H); 4.75 (s, 2H); 5.1 (s, 2H); 6.4 (d, 1H):

6.82 (d, 1H); 7.1 (s, 1H); 7.3-7.45 (m, 6H); 7.8-7.9 (d of d, 1H); 8.6

(s, 1H);

MS: 546 (MH) "

8.7-8.8 (broad s,

1H) .

b} lH NMR (CDC13):6 1.0-1.2 (t, 3H); 2.2-2.3 (s, 3H); 3.3-3.7 (q, 2H):.

4.8 (s, 2RH):;

5.

1-5.2

2H); 6.6-6.75

(d, 1H);

(d, 1H); 7.3-7.5 (m, 6H), 7.9-8.05 (m, 1H); 8.4-8.5 (s, 1H).

o lwwmm (CDC1, + DMSO-d):8 1.1-1.45 (t, 3H); 3.55-3.7 (q, 2H);

7.1-7.2 (d, 1H);

7.2-7.3

4.45-4.6 (s. 2H); 5.05-5.15 (s, 2H); 6.35-6.45 (d, 1H); 6.8-6.9 (d, 1H);
7.06-7.15 (4, 1H); 7.2-7.4 (m, 8H); 7.5-7.55 (d, 1H); 7.65-7.75 (m, 2H);

7.85-8.0G (m, 2H); 8.5-8.5 (d, 1H); 8.7-8.8 (d, 1H); 11.84 (s,
MS: 663 (MH)™
A tu NMR (CDC1,}:6 1.1-1.2 (t, 3H); 2.4-2.5 (s, 3H); 2.75-2.85 (s,

3H): 2.55-3.7 (q, 2H); 4.7-4.8 (s, 2H); S.bS-S.l (s, 2H); 6.35-6.45 (d,

1H); 6.80-6.90 (d, 1H); 7.1 (d, 1H); 7.25-7.45 (m, 6H)}; 7.7-7.8 (m, 1H);



a) [err]H NWVR (CDCl [err]):[err] 10-1.12 (t 3H, J=6. 7Ft) 1 15- 1 25 (t,
3H; - 1.8-2.0 (m 2H); 3.5-3.7 (m 4H; 4.75 (s, 2H; g -;64
(d, 1H);W09%/03882 (d, 1H): 7.1 (s, 1H); 7.3-7.45 (m 6H)PC"7’GQ 5701929(d of
1H); 8.6 (s, 1H); 8.7-8.8 (broad s, 1H). MS: 546(MH)[err] b) :
[err]H NWR (CDCl [err]): [err] 1.0-1. 2(t 3H); 2.2-2.3 (s, 3H); 3.3-3.7 (q,
2H) ; 4.8 (s, 2H); 5.1-5.2 (s, 2H); 6.6-6.75 (d, 1H); 7.1-7.2 (d, 1H);
7.2-7.3 (d, 1H); 7.3-7.5 (m 6H),-298-8.05 (m 1H); 8.4-8.5 (s, 1H).
c) [err]H NWR (CDO [ rr] + DVMBO-d[err]):[err] 1.21-1.45 (t, 3H); 3.55-3.7
(q, 2H) 6.5 %a?51#-6 (s, 2H); 5.05-5.15 (s, 2H); 6.35-6.45 (d, 1H);
6.8-6.9 (d, 1 +7.05-7.15 (d, 1H); 7.2-7.4 (m 8H); 7.5-7.55 (d, 1H);
7.65-7.75 Mii )M 7858 00 (m 2H): 8.5-8.6 (d, 1H): 8.7-8.8 (d, 1H):
%érgf[(s ]ik? | VE: 663((N+D[err] d) [err]H NWR

err en , ; . o- 3H
3.55-3. 7 H}IMQF% egery) 3,1 gt% 3 depafy’ 3(§s3,3';|)( ’;%Hy 42’5854(3(5 1H) :

6. 80- 6. 90 ((n:l. aBM) ;4. 1s(czm 1H)-1 (5.28H)7: 454 (W& BRYy: 678 #4738 ¢ - 11H§ 1H);
WO 96/ 0338Q 35:7.42 (m, 6H); 7.9 (d of d, 1H); 8.8 (s, 1H}.

PCT/ GB95/ 017 - 106 - 8.5
(d, 1H)- MSNE“SQ‘Q”(NH)[err] -~ e) [err]HNW (CDO[err]):[err] 1.1-1.3
(t, 3H): 3.5-3.7 (m 4H); 4.65-4.80 (m 4H): 4.9 (s, 2H): 5.1 (s, 2H):

6.4 (d, 1H): 61 %ﬁ? 1 2h- 7 .42 FQ d of d

1H) ; 88(’ I—?M %4%11(&_%?% 3wy ; 2092, Tadd 6Ms 8o (& %)
4.7-4.8 (s, 2H); 4.85-4.90 (s, 2H) 5.15-5.2 (s, 2H); 6.4-6.5 (d, 1H);
7.05-7.15 (d, 1H): 7.25-7.5 (m, 10H); 7.6 (d, 1H); 7.7-7.7 (m, 2H); 8.5 .
(d, 1H).

MS: 593 (MH)

g) ‘H MR (CDC1,):8 1.1-1.3 (m, 3H); 2.6-2.8 (m, 2H); 3.0-3.2 (m, 1H);
3.3-3.4 (n, 1H); 3 4-3.55 (m, 2H); 3.56-3.7 (q, 2H); 4.6-4.8 (m, 3H);
5.0 5.1 (s, 2H); 6.4-6.6 (d, 1H); 6.8-6.9 (d, 1H); 7.1-7.2 (d, 1H);
7.3-7.45 (m, 6H); 7.8-8.0 (m, 1H); 8.7 (d, 1H).

MS: 622 (MH)"

h) 1y NMR (DMSO-dS):é 1.0-1.15 (t, 3H); 2.21 (s, 3H); 3.5-3.7 (q, 2H);
4.8 (s, 2H): 5.1 (s, 2H); 7.05-7.15 (d, 1H); 7.2-7.4 (m, 6H); 7.4-7.56
(m, 2H); 7.8-7.9 (d, 1H); 12.87 (s, 1H).

MS: 630 (ME) |

i) 1H NMR (DMSO-d-s):b 1.12 (t, 3H, J = 6.7 Hz); 3.35 (s, 3H); 3.69
{(q, 2H, J = 6.7 Hz); 4.86 (s, 2H); 5.15 (s, 2H): 7.06-7.2 (m, 3H):;
'7.28-7.45 (m, 6M); 7.78 (d, 1H, J = 8.5 Hz).

) YH NMR (CDCL,):6 1.2-1.3 (¢, 3H); 2.49 (s, 3W); 2.81 (s, 3M);
3.7-3.8 (g, 2H); 4.8 (s, 2H); 5.1 (s, 2H); 6.7-6.75 (d, 1H); 6.87-6.91
(@, 1H); 7.13 (d, 1H); 7.3-7.42 (m, 6H); 7.7-7.8 (d, 1H).

MS: 600 (MH)®



f) [err]H NVR (CDCl [err]):[err] 1.1-1.3.(t, 3H); 2.9(5, 3H); 3.55-3.70
(g, 2H; wéd.9603B88 (s, 2H); 4.85-4.90 (s, 2H); 5.15-5.2 (sSPCPEBISMTZB 6. 5
(d, 1H; 7.05-7.15 (d, 1H); 7.25-7.5 (m 10H); 7.6 (d, 1H); 7777(m
2H); 8.5 (d, 1H). M5: 593 (MH)[err] [err]H NWR
(ChCferr]):| rr] 1.1-1.3 (m 3H); 2.6-2.8 (m 2H); 3.0-3.2 (m 1H);
3.3-3.4 (n, 1H); 3.4-3.55 (m 2H); 3.56-3.187(¢q, 2H); 4.6-4.8 (m 3H)
5.005.1 (s, 2H); 6.4-6.6 (d, 1H); 6.8-6.9 (d, 1H) 7.1-7.2 (d, 1H;
7.3-7.45 (m 6H); 7.8-8.0 (m 1H); 87(d I\/B 62(M—I)[err]
h) [err]H NVR (DVBO-d[err]): [err] 101 ; 2. l(s, 3H); 3.5-3.7
(g, 2H); 4.8 (s, 2H); 5.1 (s, 7. 05- ie-15 1 2-7.4(m 6H) ;
7.4-7.56 (m 2H); 7.8-7.9 (d, 1H);. 12‘“?{“ c.o 630 (MH)[err]
i) [err]H NVR (DVSO-d[err]):[erf ), 3.35 (s, 3H);
3. 69 (g, 2H, J = 6.7 Hz); 48 Hé{_)‘?ﬁ?(s 2 ; 7.06-7.2 (m 3H);
7.28-7.45 (m 6H); 7.78 (d, 1H, ) [err]H NWR
(ChCl[err]):[err] 1.2-1.3 (t, 3H)&2 49(3 3H); 2.81 (s, 3H); 3.7-3.8
(g, 2H); 4.8 (s, 2H); 5.1 (s, 6.,7/-6.75 (d, 1H); 6.87-6.91 (d, 1H);
7.13 (d, 1H); ChmBeuhdd?2 (mR6H); 7-8-8 (d, 1H). R® NS 600 ®ENPF eFpbtnote
WD 96/ 03380 o
PCT/ GB95/ 01728 : - 107 -
Table 6 [err] Compound .
R . Rerr] - s-sr Rerrg e C) Footmnete No.

2  5-MeS H Et : 62 _

3 5-Br H But -

4 H H Et gum

5 '5-MeSO,- H Me 124

6 5-CN H ' Me 18 a

7 5~Me H Me qum b

8 © 5-MeO- . H '. _ Me gum

9 5-Br H Me 108

10 4-Br H Me -

11 6-Br H Me gum*

12 a-MeO- . H Me -

13 4-Me H Me gum

14 5-MeSO  H Me -



1 5-Br H , Me 115-6 ' 2
5- MeS Et 62 3 . .5-Br
H WO 96103380 g rep ] 4 H PCT/GBY5/01728

gum 5 5-MeS(err] - H Me
124 6 5-CN H e 118
a 7 - 5-Me - H_ jo8 - Ve gum
b 8 5- O H. Me gum
9 5-Br _ Me 108 10
4- Br H : Me - 11 6- Br
H 15 Me 5-CF gung 12 me 4-MeO - H
Me 13 Co4-M H | Me gum
14 5- eSO H M WD 96/03380
PCT/ GB95/ 01%%note

5-CF[err]

| - 108 -
H . Me |

a. S-cyano-S5-hydroxybenzaldehyde was prepared as described in Chem.

Pharma. Bull. 31, 1751 (1983).

b. S-methyl-2-hydroxybenzaldehyde was prepared as described in J. Chem.

Soc. 19233, 49%96.
: o Table 6a ’ _
. . ] . a .
’ - P
3 -
. . . 3
M 3 Otﬂbfm . R :
’ 1 .2 3 .
Compound R R h R mp (°C) Footnote
No.
1 5-Br H Et 3-OH 121 a
2 H H tBu 2-F -
Footnote

a. ethyl 4-amino-3-hydroxybenzoate (CA 107 39428y) was prepared by
reducing ethyl 4-nitro-3-hydroxybenzoate with hydrogen over 10% palladium
on carbon. Tae nitro compcund was prepared by esterifying

4-npitro-3-hydroxybenzoic acid with ethanol in the presence of H2504.



Foot not e a. 5-cyano- 5- hydr oxybenzal dehyde was prepared as described in

Chem RvorogmesssBul | . 31, 1751 (1983). b. PCT/GB95/01728
5- met hyl - 2- hydr oxybenzal dehyde was prepared as described in J. Chem

Soc. 1933, 496. Tabl e 6a

[err] Conmpound R R err] Rl err] R err]

mp([err] Q) Foot not e No. - - 0% - 5-Br H Et

3- OH 121 ' a 2 H H t Bu 2-F . -

Foot not e a. ethyl 4-am no-3-hydroxybenZatzitec68 CA 107 39428y) was prepared
by reduci ng ethyl 4-nitro-3-hydroxybenzoate with hydrogen over 10%

pal | adium on carbon. The nitro conpound gAs prepared by esterifying

4-ni tro-3-hydroxybenzoic acid w.th\et hqg‘gl,\',j.r}(wecwoge ce of

Herr]SOerr]. WO 96/ 0338d
PCT/ GB95/ 01728 “ : - 109 -
Tabl e 6b . | | Y~ oCH Pl
K
: 1 2
Compound R R Het R mp(°C} Footnote
No. .
1 H H re Et 118 a

N
wn
1
w
H
B

~N }
-</ 1 _ ‘128 b
S .
3 5-Br H ..(;N:,-r . Et 124 " e
. S | _ .
N

4 s-Br H 7 s\ Me/Et d

5 5-Br K _(,"'1  Me : ' e
. N .
Footnote me

a) methyl 3-aminopyrid-6-ylcarboxylate can be prepared using a similar

method to that described in J. Med. Chem. 1991, 34, 1594.

b) ethyl 2-aminothiazol-S-ylcarboxylate was prepared from thiourea and

ethyl chlorcacetate.

c) ethyl 2-aminothiazol-4-ylcarboxylate can be prépared using the method

describhed in J.0.C., 58, 728, 1990 or J. Het. Chem., 1003 (1991).

d) methyl 2-aminopyrid-5-ylcarboxylate can be prepared using a similar

methed to that described in Tet. Lett. 31, 5757, 1990 or USP 4141977.

lH-NMR: (DMSO-dG): 63.76 (s, 3H), 4.57 (d, 2H, J=7Hz), S5.17 (s, 2H), 6.59



R err] Het | R err]

[err] _ Conpound R

m(C F not e No. 1 H H ' SR

Et Wo 9@@@“ a 2 5- Br PCCBISO1T2S,

128 b 3 5-Br- H Et
124 c 4 5-Br H Me/ Et
d -5 - 5-Br H Me

e Foot not e a) nethyl 3- an1nopQPPd 6- yl car boxyl ate can be prepared
using a simlar method to that described in J. Med. Chem 1991, 34,

1594. bR, etthyF=9Ezani Mot hidaz ok - S=§8x3ar bRyl ad% (maJHpr eparedt.f rom

t hi our ea anq_-,H,_,et Ay G ORRAGRLAL €5az.5uz) Clo. 56U MY 18, J-2.5mz

2- ani not hi azol - 4-yl car boxyl at e can be prepared using the nethod

descri bed i Ae9.ReferencssExample 12990 or J. Het. Chem, 1003 (1991). d)

met hyl 2-am nopyri d-5-yl car boxyl ate can be prepared usi ng a simlar

thod to that d bed 19 o USP 4141977.
FAVR (DVEE) o EPPIT LT S ey e frahsipacle-gipnetarriaiel o1y

6. 59 WD 86f83386 ethyl ester hydrochloride (76 g) was added to a solution

PCT/ GB9S/ OJ‘Z?Ssodium formate (37 g} dissolved in formic acid (163 ml) and the
mixture was stirred at ambient temperature for 4 hours and filtered.
Ace:ic anhydride (222 ml) was added dropwise to the filtrate (exotherm to
60°C) and the mixture was allowed to stand at ambient temperature for 10 :
hours. The solvent was evaporated and the residue was triturated with
aceﬁone and the NaCl was filtered. The solvent was evaporated and the -~
residue was distilled under high.vacuum to give ethyl N-formyl sarcosine
estar 50.6 g, bp 80-82°C at 0.05 0.05 mmHg.

Potassium-t-butoxide (52.3 g) was suspended in diethylether (500ml)
and cooled to 0°C. A solution o: N-formyl sarcoéine ether ester (67.66
g) and methyl formate (27.9 g) in diethylether (200 ml) was added
dropwise over 30 minutés and the mixture was stirred at 0°C for 1 hour.
The solid product was filtered (76.6 g) and used immediately for the next
stage. The ethyl-z-fN=formyL-N-methyl{-3-oxopropionate prepared as
described above was dissolved in water and concentrated HC1‘(138 ml) was
added. The mixture was heated on a steam bath for 30 minutes, cooled and
the pH was adjusted to 5 by addition_of;cogcentra:ed NaOH. Cyanamide
(19.3 g) was added and.the mixture was heated at 100°C for 1 hour. The.
mixture was allowed to 5001 and was basifiéd with ;oncentrated aqueous
armonium hydroxide, the solid was filtered, washed with water and.dried
under reduced pressure and was crystallxsed from EtOAc (300 ml) to gzve
ethyl 2-amino-1-methyl-1H-imidazole-S5-carboxylate yield 14.6 g.
Methyl 2-amino-1l-methyl- 1H imidazol-S- carboxylace and the

corzespondlng echyl estexr may be prepared using the method descrxbed in

J. Med. Chem 1972, 15, 1086.



- 110 - (d, 1H, J=9Hz) , 7.04 (d, 1H, J=8Hz), 7.30-7.49 (m 7H), 7.77
(t, 1H, woseM3pso 7. 83 (dd, 1H, J=9Hz, J=2.5Hz), 8.55 (d, RET/GBSNIZIL) .
See Reference Exanple 12. .-e) Preparation of ethyl

2-am no-1-net hyl -1 H i m dazol e-5- car boxyl at e: Sar cosi ne et hyl ester
hydrochl oride (76 g) was added to a solution_. . of sodiumformate (37 Q)

di ssolved in formc acid (163 m) and the~ Ml xture was stirred at ambi ent
tenperature for 4 hours and filtered. Acetic anhydride (222 nml) was
added dropwi se to the filtrate (exotherm tzable 660[err]C) and the mxture
was allowed to stand at ambient tenperature for 10 hours. The sol vent
was evaporated and the residue was triturated with ,, acetone and the NaC
was filtered. The solvent was ev antH 1A= K residue was distilled
under high vacuumto give ethyl N sar cosi ne ester 50.6 g, bp
80-82[err]C at 0.05 0.05 nmHg. ¥ apessifhn t - but oxi de (52.3 g) was
suspended in diethylether (500m) @hd cool ed to O[err]C. A solution of
N-fornyi sarcosine ether ester (67{'66 g) and methyl formate (27.9 g) in
di et hyl ether (200 mM) was added dropwi se over 30 m nutes and the m xture
was stirred at O[err]C for 1 hour. The sqlid product was filtered (76.6
g) and used i nfietHoandly fBr the A&xt std&e. The mp (°C) Footnote

et hyl - 2- (N-f or gy] - N-met hyl ) - 3- oxopr opi onat e prepared as descri bed above
was di ssolved in water and concentrated HC (138 nml) was added. The

m xture was heated on a steam 2@ 30 mnutes, cooled and the pH was
ent

~adjusted to 5 by additi ons<®k c [ ted . Cyanamaige (19.83 g) was
added and the m xture was heated 100[errTC for 1 hour. The m xture was
al lowed to cool and was basified with concentrated aqueous anmoni um -
hydroxide, the solid was filteredy washed with water and dried under
reduced pressure apd was g;@yst% 1‘(:)1 fro%Eg:OAc (300 1@3) to gige et hyl
2-am no- 1- et hyl - 1H-i mi dazol e-5 xyl ate?yield 14.6 g. . Met hyl
2-am no-1-net hyl -1 H i m dazol - 5-car boxyl ate and t he cor,r espondi ng et hyl
ester may be prepared using the ngthod described in J. Med. Chem 1972,

15, 1086. 96/ 03 3 /4 -
PCT/ GB95/ 01728 " LR =/ co Me o -%111 -
Tabl e 6¢ _ N
4 5-Br —(; l! co,Et 124 d
~ .
5 5-C1 '_'_ C02Me gum c, e
6 5-MeS -t~ COZMe - c
v 5-MeSO, -1t~ co,Me | - c
N
. P '
f 5-Br ul co,Et 68 e, £
o

9 H _Q Co,Et gum
10 5-Br _Q : co_Et 92



Conmpound R Ar Rl err] nmp( O) Foot not e
118

2'0' WO 96/03380 % g g; [err] cq er rlicélcmsmnzs 12 8
b 3 5- Br [err] CJerr] M
C 4 5- Br [err] : CJerr] Et 124
d 5 5-d - 122 - Cderr]we gum
'c, e 6 - 5- MeS - . Cgerr] M . -
C : 7 5- Me err] CJerr] M
- a1 . §-Br 8‘@-5 Brcy CoiFérr] - 73 CJerr] Et
68 e, - _ [err]. Cderr] Et
gum 10 - 5-Br CJderr] Et 92
12 5-Br o - CONHCH,CH,CH, 164-5 g
Ne
N-N

13 -< }— CONHCH,, CH, CH, g.h

Footnote
a. see Table 6b footnote a -
b. see Table 6b footnote b

~ c¢. see Table 6b footnote d

see Table 6b footnote ¢ .
imine made by azeotropic removal of water with toluene

see Table 6b footnote e

2-amino-5- (N-propylcarbamoyl) ~1,3,4-thiadiazole was prepared
according to. Prakt Chem. 331, 243, (1989}, ibid 332, S5, (1990).

[Te] [ T} Q

Table 6d

O Cﬂa.N“;'A"'e
‘ ocHafty

Compound R Ar mp(°C) ~ Footnote

No.



WO 96/ 03380

PCT/ GB95/ OW028/03380 - ptti&BYs01728
11 5- Br CHerr]CJerr]Et 73 : 12
5- Br _ CONHCH err]CH err] CH err] 164-5 g
13 - 5-Br CONHCH err]CH err]CH err] g, h -
223 Foot not e a. see Table 6bitdotnote a b. see Table 6b
footnote b c. see Table 6b footnote d - d. see Table 6b footnote c
e. imne madegdtnazeot ropi c renoval of water with tol uene f. see Table
6b footnote e g. 2-am no-5-(N-propyl carbanoyl)-1, 3, 4-t hi adi azol e was
pr epar ed according to. Prakt Chem 331, 243, (1989), ibid 332, 55,
(1990). a imine made by azeotropic removal of waterl@itie cBluene.
Compound R Ar np([err] ©) Foot not e No.
1 CJerr] M [err] 119 a
: ' Iable 6e
. :'- l,cn_wu -@
K'
R
Compound R Rl _ mp(°C)
No. ' B
1 H Et -
2 5-Br Et 92
Table 6£
2 =
i : _CHy N—@CN
Ow.}/‘\
Compound R R:L mp(°C)
No.
1 H
2 H Et
3 Br H 101
& Br Et



WD 96/ 03380 ' '
PCT/ GB95/ 01728 . = - ' - 113 -

Foot not e wo96/0330i i ne nade by azeotropic renoval of watepcwicBastRsiene.

Tabl e 6e Conmpound R Rl err] np( C) " No.

1 H Et .2 5- Br Et 92

Tabl e 6f : - [err] Conpound R -

Rlerr] mp([err] Q) No. - 114 - |
Table 7

R _ ' .
e s

73 ocdafh

K
1 2 :
Compound R - R R mp_(°C)
No. '
1 5-Br H Me
2 5-MeS H " Me/Et -
3 H H Me
TQ_ le 7a
A
[ ! >
5 N
. 3 A
' \ ' ‘_i
3 o, 'd hL
£
. 1 2 . o3 o '
Compound R R R R mp{°C) Footnote
No.

1 5-Br H 1-CO_tBu 2-F



1 - H H 2 H Et 3 Br H

101 W0 96/033808r Et WO 96/ 03380 PCT/GBY5/01728

PCT/ GB95/ 01728 - ' - 114 - :

Table 7 [err] Conmpound R

Rl err] np ([err]C No. 1 5-Br H - Me

2 5-MeS H Me/ Bt - 1153 H H Me
Table 7a [err]

Compound R Rerr]  gpapie 71 np( C) Foot not e
No. -

- K
‘ GH.:’\'J’A" CooMe

O ot Ph

Compound R © Ar mp (°C) Footnote

No.
1 H [ 129 a
~ Footnote

a 3ee table 6b, footnote 4.

Table 7¢c

| R

Y7 ocay bh

1 2 : '

Compound R R Het R mp(°C) Footnote
No.

1 - H H @ cozst a

. S _
2 5-Br H _<¢N ,{ _ cozl-:: _ 124 b
s . .

3  5-1 H ’ co_Me c, d



5- Br H 1-CJerr]tBu 2-F WO 96/ 03380

PCT/ (B95/ 01728 . ' _ - .
Tabl e 7HWO 96/03380 Comoound PC'I‘I&'!?&’?IOl?zs
Foot not e No. 1 w H R A 129 mp(lerr] Q)
Foot not e a aee table 6b, footnote d. a
Tabl e 7c
| - - 116 - [err]
4 5-MeS H /R Co,Et gum d
N

5 5-Cl H - - cone' gum d

5 | 5-MesO, H _ - . co,Me gum d

7 ' S-Br H - - CozEt/Me gum d, e

' N
8 5-Br H -<I \! Co,Et : 153-154 £

footnotes

a Preparation of ethyl S- {(t- butexycarhonylamine)thiophene¥cafboxy1ete:

Ethyl thiophene-2- carboxylate (50 g) in THF {500 ml) was added
dropwise to a solution of lithium d;zszprcpylamzde prepared at -78°C from
diisopropylamiune (32 g) and n-BuLi (200 ml of a 1.6M solutzcn in hexanes)
at such a rate that the internal temperature did not exceed -60°C. The
mixture was stirred at -78°C for 30 minutes. Freshly crushed solid
carbon dioxide (S0 Q) was added and the mixture was allowed to warm to
ambient temperature. The solvent was evaporated and the residue was
dissolved in water (500 ml) and'ecidified with 2N HCl, the solid product
was filtered and dried under reduced pressure to give monoethyi ester of
chzophene 2,5-dicarboxylic aczd, yield 44 g..

D;phenylphosphoryl azide (62.3 g) was added to a mixture of the
monoethyl estexr of 2. S-thiophenedicarbcxylic acid (45 g), triethylamine '
(21 g) and t- butanol (50 ml) in THF (200 ml) and the mixture was heated
under reflux for 18 hours. The reaction mixture was allowed to cool and
was evaporated to dryness. The residue was dissolved in EtOAc (500 ml)
and was washed consecutively with aqueous 5% citric acid (3 x 10 ml) and
aqueous sodium bxcarbona:e (3 x 100 ml) and was drxed (Mgso4). The’

residue obtained on removal of the solvent was subjected to
chromatography on szl;ca, eluting with dichloromethane to give ethyl
5-(t- bu:oxycarbonvlamxno):hzophenecarboxylate which was used in

subsequent steps without further purification.

b see Table 6b footnote c



Conmpound R R err] Het R err]

mp( [ err] Gvooeb33eé note - No. 1 H PCT/GBYSH1718
CJerr] Et a 2 5- Br H
CO Et . 124 b .
2 H - CJerr] me
c, d WD 96/ 03380 - 117 - :
PCT/ GB95/-01728 : : . - 116 - _
5- MeS H [err] - CJerr] Et o gum - d
5 5-d H Cderr] M gum
d 6 ¢ 5-iodo-B-eBOKkpperizaldehyd¢{may be prepared asCQ*sgrp.#eMa in

- gum Bedstein, 8, s6. S-Br H
CJerr] Et/ M gum d, e 8 . 5-Br H
CJerr] Et 153-154 f Foot not es a Preparation of ethyl
5-(t-but oxycar lzaeytaa1ensy tboahene- car boxyl at e: Et hyl
t hi ophene- 2- carboxylate (50 g) in THF (500 m) was added dropwise to a

solution of lithiumdiisipropylanmde prepared at -78[err]C from

di i sopropyl ae peepB2dgiramuethyBul amfROG - pyridine carifiydateirs on mixturexafes)
at such a raj&utnaadt Q&i)ln%gf_ré}gl tenperature did not exceed -60[err]C. The
mxture was Stifreq -78[err]C for 30 mnutes. Freshly crushed solid
carbon di oxide (50 g) was added and the m xture was allowed to warmto
anbi ent t enper atkyie 2 - IiRioS M okaBb1 4aFRYBNY RhP bedPsbpabéy a8 SdeddLiMASin J.

di ssolved in egﬁter 500 m ) l%ggdaci dified wwth 2N HC , the solid product

was filtered® tatt ukder-®’®duced pressure to give nonoet hyl ester of
Table 8
'A'
| v Q
f %N-@.uoﬂ
3 o)
3 Ol
1 2
Compound R R R mp (°C) Footnote
No.
1 4-Br Et Me
2 6-Br Et Me -
3 4-MeO Et Me/Et - a
4 4-Me Et Me/Et - a
5 S-Br Me Me 220-5
6 5-Br Et Me . 215-20
7 5-Br Ph-CH_ = . Me 104-7
8 5-Br -w;@ Me 215
s 5-MeS Et _ Me -
YU 5-MeSO Et Me -

il 5-CN Et Me -



t hi ophene 2, 5-di carboxylic acid, yield 44 g.

Di phenylphos ho%% azide (62.3 g) was added to a mxture

‘monoet hyl % éEg@ f 2, 5-thi ophenedi car boxyl i c acid (45 g), HQWQQﬂ“H%QM ne
(21 g) and t-butanol (50 m) in THF (200 m) and the m xture was heated
under reflux for 18 hours. The reaction m xture was all owed to cool "and
was evaporated to dryness. The residue _ di ssolved in Et CAc (500 nl)
and was washed consecutively with agqueous 5%citric acid (3 x.10 m) and
aqueous sodi um bi-carbonate (3 x 100 m) and was dried (MgSO err]). The
resi due obtairiéd on ren¥ed?®, &f the sol ¥ent was54ubj ected to b

chromat ography ;on siliga, el gi#ng withygi chl ongpet hane to give ethyl
5-(t- butoxycarbonylanlno)thlgﬁhenecarboxylate whi ch was used in

subsequent stéps wi t hout®™f ur Eher purlfV%atlon b see Table 6b
footnote c 1s WO 96/-8e380kc Me - o
PCT/ GB95/ 0172 - 117 - c
5-i odo- 2- hydroxybenzaldeﬂyde may be prepared as descrlbed in Bei |l stein,
8, 56. d7see Talll e 6b Ebot note dMe @3p¥epared from net hyl

2-am no- 5-pyridine carboxylate as a m xture of - methyl -and ethyl esters.

f ethyl 2-am no-4- oxazolecarbox Ate nay be prepared as described in J.
Med Chem 19711814, 10768r -2 ) Tabl e 8

Fooknote

a) Me/Et indicates a mixture of methyl and ethyl esters -
b) lH-NMR (DMSO-d ) : & 1.13 (c, 3H, J=BHz) 3.03 (s, 3H), 3.53 (q, 28,
Je8Hz), 3.73 (s, 3H), 4.61 (s, 2H), 5.31 (s, 2H), 6.66 (d, 2H, J=9.0 Hz),
7.34 -7.53 (m, 7H), 7.71 (d, 2H, Jx9Hz), 7.81 (dd, 1H, J=8.5Hz, J=2.5Ha).

See Reference Examples 3 and 19.

T e B8a
Ee 3
g b CanN coo ﬁ
<
ﬁ@ ‘l ﬂ
2 3 ouf
Compound R r? 'Rz R’ mp (°C)
No.
1l H H MeO Me -
2 H F t-Bu  154°
3 5-Br F t-Bu 104
4 5-Br NO_ H Et 98
S S-Br MeO H Et -



Conpound R | Rl err] Rlerr] mp([err] C
Foot not e wo d¢3380 1 4- Br Et MepcT/GBYS/I0178
6- Br Et Me - 3 4-MeO Et
Me/ Et - a 4 4- Me Et Me/ Et
- a 5 - 5- Br Me Me 220-5 -
6 5- Br Et : Me . #alp-20 7 5-Br
Ph-CH err] - Me 104-7 8 5-Br [err] Me
215 9 5-MeS Et Me 10 5- eSO Et
Ve 11 5-CN  Et Tegle 2 WD 96/ 03380
PCT/ GB95/ 01728 . _ - 118 -
12 5-MeS{ err] Et 2. Me €€ 4 b 13
5- Br Pr Me 11 CHa N 5- Me Et
Me - 15 : Et Me - 16
5-CF[err] Et : Ve 17 Coo€c H “Et '
e 83-5 18 5- B?““_'[‘é“r] e Foot not e
Compound R mp (°C) Footnote
No.
1 H - a -
2 Br gum a
Table B8c
L,
y ° CHs N Het- C;ao(_'z
¥ ; 3: Ocuyfh
R
Compound R Rl R2 _ Het mp (°C) Footnote
No.
1 5-Br Et Me/Et = -
2 5-Br Me Me -"- - gum
3 H Et Me/Et -"- - c
1 5-Br HC=CCH, - Me -"- -
5 5-1 Et Me -n- -
6 5-Cl1 Et Me - -
o4 . 5-MeS [} S Me/Et =t -

.8 8 .Br st £t OO 115-8



a) Me/Et indicates a mxture of nmethyl and ethyl esters b)
[err] H NMR -éDIVISO_d[err]): [err] 1.13 (t, 3H, J=8Hz) 3.03 (s, 3H), 3.53 (q,
VEP96/0338) 73 (s,

2H, J 3H), 4.61 (s, 2H), 5.31 (s, 2H), BCBGBY{1728H,
J=9.0 Hz), 7.34 -7.53 (m 7H), 7.71 (d, 2H, J=9Hz), 7.81 (dd, 1H,
J=8.5Hz, J=2.5Hz). See Reference Exanples 3 and 19. o

Tabl e 8a Conmpound R " Rerr] Rerr].

Rl err] mp( O No. 1 - RO - H MeO Me
- 2 ~H H F t-Bu 154 3

5-Br H F t-Bu 104 4 5-Br NJ err]
H Et 98 5 5- Br MeO H Et

- WD 96/ 03380 : _

PCT/ GB95/ 0172810 5-Br =t Et -(’—‘}-— - - 119 -

Tabl e 8b . ' 54 '

11 5-Br Et Et 4 1
=k <
. N
12 5-Br Et Et --(’s l] 79

N
_ r : _ .
13 5-Br Et - Et ‘< ~ - : : -
' t . .
~e :

14 H Et Et Y -
15 ~ s-No, Et " Et — - -

16 5-Br -CH Et -<' l
2 N \
17 5-Br  Et Et N _I 73-74 d
| | @l
: o '

Footnote

a) TH-NMR (DMSO-d.) 5: 1.1 (t, 3H, J=6.7Hz), 1.29 (t, 3H, 5=6.7Hz), 3.59
(q, 2H, J=6.7 Hz), 4.26 (q, 2H, J=6.7Hz), 4.77 (s, 2H), 5.19 (s, 2H}, '
6.64 (4, 1H, J=8.3Hz), 7.06-7.14 (m, 2H), 7.31-7.50 (m, 6H), 7.9 (dd,
J=8.3Hz, 5=2.6Hz), B.62 (d, J=2.6Hz).

See Table 6éb, compound 4.

by lu-NMR (DMSO-d): 63.11 (s, 3H), 3.78 (s, 3H), 4.83 (s, 2H), 5.17 (s,
2H), 6.67 (d, 1H, J=8.5 Hz), 7.0-7.1 (m, 2H), 7.3-7.5 (m, 6H), 7.88-7.95
(m, 1H), 8.62 (d, 1H, J=2.SHz). ' -

See Table 6b, compourid 4.

o Yu.NMP ‘DMSO-d_i: 61.12 (t, 3H, §.5Hz), .29 (t, 2H, 6.5Hz), 3.60 (q,
. ] :

(2]

“H, J=6.5Hz), 3.78 (s, 1H), 4.25 (q, 4/3H, §.SHz), 4.78 (s, ZH), 5.18 (s,



[err] Conmpound R . mp(C Foot not e No. 1

H “WO 96/03380 a 2 Br gum  peyiGRY

Tabl e 8c . Conpound R Rerr] . ﬁfer r"]mﬁzs Het
np( ©) Foot not e No. 1 5- Br Et Me/ Et

a 2 5- Br Me - Me gum

b 3 H Et Med2ft - - :

c 4 5- Br HC err]CCH err] - - Me 5

o | Bt oy, s H, 7=8.5Hz)] 6.85-7.50 2385 (aa, H, s- e
2 ), 5.60 f\;&{gm. (g8-5Hz) | 6.85-7.3 (m, 9H), 7.8 B - a.;nz, 5
-MeSO Et 5=2.5Hz) , \&. 62 (d, 1H,"I=2.SHz). 9 5- Br Et

Et See Refer;x?cré' gxample 25.\/\a 96/ 03380

PCT/ GB95/ 01728

d) lH-NMR -(CDClS) : §1.13 (&, 3H, J=6.5Hz), 1.35 (t, 3H, J=7Hz), 3.48
(q, 2H, J=6.5Hz), 4.35 (q, 2H, J=7Hz), 1.66 (s, 2H), 5.292 (s, 2H), 6.81
(d, 1H, J=8.5Hz), 7.25-7.42 (m, 7H}, 7.68 (s, 1lH).

Table 84

Compound R mp (°C) Footnote



- 120- 10 5- Br t Et 11

S- Br wo 9oz Et 12 5-Br - Et pcT/GBYS01T8
[err] 79 : 13 " 5-Br Et Et [err]
14 H Et Et [err] - 15
5-NJ err] Et Et - 16 ‘“—“\S—BH
-CH err] Et [err]

R ket o NI

J=6.7Hz), 1.2Q [ty 3H J=6.7Hz), 3.59 (q, 2H J=6.7'Hz), 4.26 (q, .
J=6.7Hz), 4.7 2H), ‘5.19 (s, 2H), 6.64 (d, 1H J=8.3Hz), 7_06714
(m 2H), 7.31-7.50 (m 6H), 7.9 (dd, J=8.3Hz, J=2.6Hz), 8.62 (d,
J=2.6Hz).  Sege Tabl e AGbompe@QENhed tormula b))y [err] H NVR (DVBO-d[err]):
[err3.11 (s, 3H), 3.78 (s, 3H), 4.83 (s, 2H), 5.17 (s, 2H), 6.67 (d, 1H,
J=8.5 Hz), 7.0-7.1 (m 2H), 7.3-7.5 (m 6H), 7.88-7.95 (m 1H), 8.62 (d,

1H, J=2.5Hz). See Tabl e 6b. conpound 4.
3 .2
R™ R
1 .
cH-N-B-R” (1)
7 -
A
~N
OCH-D
|
R )
whierein:

A is an optionally substituted:
phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl, pyrimidyl, thienyl,
thiazolyl, oxazolyl, thiadiazolyl having at least two adjacent ring

carbon atoms or a bicyelic ring system of the formula:

wheréin E is nitrogen or CH. F is nitrogen or CH, G is sulphur or
oxygen and H is nitrogen or CH;
provided that the -CH(Rs)N(RZ)B-Rl and -OCH(R4)-D_linking groups are
positioned in a 1,2 relationship to one another on ring carbon atoms
and the ring atom positioned ortho to the -OCER4- linking group (and
therefore in ﬁhe 3.position relative to the -CHR3NR2- linking group)
is not substituted;

B is an optxonally substituted:
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl, thiadiazolyl,

1gocxazole, pyrazole, furyl, pyrrolyl, imidazolyl, pyrazinyl,




c) [err]H—NNR(DIVBOd[err]): [err]l.12—¢t; 3H, 6.5Hz), 1.29 (t, 2H,
o 75 ts wpbdimg (57 "0 sorossad” I emesis”

PCT/ GB95/ 01728 2H) ,
~6.60 (d, 1H, J=8.5Hz), 6.85-7.5 (m 9H, 7. 85 (dd 1H, J=8. SFE

5=2.5Hz), 8.62 (d, 1H, J=2.5Hz). See Reference Exanpl e 25. d)

[err]H-NMR (CDCl [err]): [err]1.13 (t, 3H24)=6.5Hz), 1.35 (t, 3H J=7Hz), .

3.48 (g, 2H, J=6.5Hz), 4.35 (g, 2H, J=7Hz), 4.66 (s, 2H), 5.29 (s, 2H)

6.81 (d, 1H, J=8.5Hz), 7.25-7.42 (m 7H), 7.68 (s, 1H).

Tabl e 8d pyridazinyl, pyrimidyl, pyridone, pyripidank, pyrazinone or Conpound R.

np( O Foot No. _ 1 err] Me um

Table 9 yrldgz1none. el %err] 9

D is optionally substltuted pyridyl, pyrazinyl, pyrimidinyl,
ryridazinyl, pyrrolyl, thienyl, furyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl or phenyl;

Rl is positioned on ring B in a 1,3 orll 4 relationship with
the -CH(R )N(R }- linking group in 6-membered rzngs and in a
1,3- relatlonshxp ‘with the -CH!R )N(R ) - lznkzng group in S5- membered
rings and is carboxy, carbcxycl_3alky1, tetrazolyl,
tetrazolylcl_3alky1, tetronic acid, hydroxamic acid, sulphonic acid,

or R1 is of the formula (IIA){ (IIB) or (IIC):

. _ _ 1. .
wherein X is CH, or nitrogen, Y is oxygen or sulphur Y is oxygen or

NH, and 2 is CHZ' NH or oxygen provided that there is no more than one

. . .: 1.
~ing oxygen and there are at least two ring hetercatoms; or R° is of

the formula -CON_Ra Ral or -C a.l.li:ylc:oru!alza:L wherein R? is hydrogen,

cycloalkylc alkyl, c cycloalkenyl

Cl_ealkyl. C3_7cycloalkyl c3 - 57

or C5 7cycloalkenylc alkyl and R is hydrogen. hydroxy or
optionally substituted. cl_loalky;, cz_loalkenyl C2 10

c,_,cycloalkyl, c'3_7cyc1oa1ky1c galkyl, Cj_ ,cycloalkylC,  alkenyl,
c, 7cycloalkylcz;6alkynyl, Cq_ 7cyc1ealkenyl '
C3_7cycloalkenylcl_6alkyl, Cs_7cycloalkeny1c2_6alkeayl,

alkynyl,

5 7cycloalkenylc alkynyl. 5- or 6-membered heterocaryl, S- or
6 -membered heteroarylc1 6alkyl S- or 6 -membered saturated or

Fartially saturated heterocyclyl or 5- or 6-membered saturated or
al
partially saturated heterocyclvlc alkvl or wherein R? and R

togetiier with the amide nitrogen to whxch they are attached (Nr3R?



WO 96/ 03380 PCT/ GB95/ 01728
-123- WaD633R9 1. A compound of the forml edrigBesioi72s

[err] (k) wher ein:: Wn
' ' : phenyl napht hyl, pyridyl, pyrazinyl,

optionally substituted:
pyridazinyl, pyrimdyl, thi enyI t hi azolyl, oxazol j"luu
havi ng at | east two adjacent ring car bon atons or. FI

mstem
Fis

of the fornul a: : [err] titerein Eis n|t°rogenno
nitrogen or CH G is sul phur or oxygen and His nitrogen or CH;
provided that ¢phe an%:ﬁ%egé:]d) B RlGL I‘+_) gsﬂreﬁﬂgreggd orq}'(z.g[ rI;L%r‘FD | 1.nking
groups are 805| ti In a atl one andth

carbon atons ~“OMNSQ, ‘l‘ hexr rﬁgﬁ%wwpgﬁi owéelrﬁ}ntho isooptienal®gHR] er r]
li nking gr oupsw&dcuced her ef Qlﬁ;;l' Nel hea&eﬁ?ﬁ' td on arlﬁ{ngll' V€, tgyéﬂ‘ilkyl Bis

-CHR[ err]NR[err]- linkin not subst}
an (?Lt i o]naﬁ[y suﬁé’f"f‘?a&ﬂ‘@gcl sa“ﬁﬂ'enﬁd-n CHSAORYEYLC, t ;AKESBYY | | oxazol yl

thienyl, thiadj a,z:@l:yda,lkylm Sem@gd) &, Dcasaieayfuryl pyrrol yl,
I'm daZO| yls p¥r a Q}{oalkenylc alkyl,_ c5-7 '

Cs_7cycloalkenylc2_6alkynyl, 5- or 6-membered heteroaryl, 5- or

6 -membered heteroylarcl_salky1. phenyl, phenylcl_salkyl, 5- or

cycloalkenylcz-ealkenyl,

6-membered saturated or partially saturated heterocyclyl or 5- or
6-membered saturated or parcxally saturated he:erocyclylc _galkyl or

Rl is of the formula -CONR N(R )R or C alkleONR N(R )R wherein

R? is as hereinabove defined,’ RS is hydrogen or Cl_salkyl and Rd is -

hydrogén, hydroxy or optionally substituted: C alkyl, Cz_loaikenyl,

1-10

Cz_loalkynyl, ¢3_7cycloalkyl, c3_7cycloalkylcl_6a1kyl,

C3_7cycloalkylcz-6alkenyl. C3_7cycloalky;c2_6f1kynyl,
cycloalkenylcl_salkyl.

C5_7cycloalkenyl, c5-7 | )
cycloalkenylcz_salkynyl, 5- or

Cs_7cycloalkenylc2_6alkeny1. Cs_7
6-membered heteroaryl, 5- or 6-membered heteroarylcl_salkyl, S- or
6-membered saturated or partially saturated heterocyclyl, S- or
6-membered saturated or partially saturated heterocyclylc alkyl, or
R and Rd together with the nitrogen atom to which they are attached,
form a 4 to 8-membered saturated or partially saturated heterocycl;c
ring or form an amino acid residue or ester thereof;

R2 is hydrogen, cl_salkyl (optionally substituted by
hydroxy, cyano, nitro, amino, halo, c1_4alkanoy1, Cl_‘alkexy or
trifluoromethyl) cz_salkenyl, Cz_salkynyl, Cs_chcloalkyl,
C3_6cycloalkylcl_3alky1; C3_scycloalkylcz_jalkenyl, Cs_scycloalkenyl,
Ca16cycloalkenylcl_3alkyl. CS-Gcycloalkegylcz_aalkenyl,
phenylcl_zaikyl or 5- or 6-membered heteroarylcl_Balkyli

R™ is hydrogen or c1_4alkyl;

R4 is hydroged or C1-4alky1;
or N-oxides of -NR? where chemically possible;

or S-oxides of sulphur containing rings where chemically possible;

or a pharmaceutically acceptable salt or an in vivo hydrolysable ester



V\D 96/ 03380 PCT/ GB95/ 01728
ridazinyl, pyrimdyl, pyridone, pyrimdon lL.aone or
damWBﬁé’ 0izho EWR}?BQ&I g

pyr| m—dr’h"l"// Dis optionally substituted pyrazinyl, |
pyridagzinyl, pyrrolyl, thienyl, furyl, imdazolyl,

pyrazol ““ﬂm ﬁi i sot hiazolyl, oxazolyl, i soxazol yl or phenyl

R[err] “ ‘\ ring Bina 1,3 or 1,4 relationship with the

-CH( R[er“r]) linking group in 6-menmbered rings and in a
3-relationship with the - 234 R err])N(Rerr])- linking group in

5 rrenbered ri'ngs and is carboxy, carboxy(err]alkyl, tetrazolyl,

tetrazolyl errd.a tetronic acid, hydroxam c acid, suI phoni ¢ acid,

or Ris.of% +olr:;r%e8f(llA) (11B) or (11Q: '

(A (11B) (110 . wherelnX|sCH

or nitrogen, Y is RX%ESsndl acderBity c dlSuﬁ))iygl@é}eQﬁ A 1Bll-bptaashlzyl s CHerr],

NH or oxygen provided that there is _no nore.t ng oxygen and

there are SWPSFERSE (RIEZY nGeRREEE - oéPb?Ps‘az%’rle[%‘r"FT‘?]i spﬁldy tHe fornul a

-CONR[ err]pyhigmidy. or - Clerr] alkyl CONRlerr]Rerr] wherein R is

hydr ogen, Clerr] alkyl, Cerr]cycloal kyl, derr]cycloal kyl( err]al kyl,

([ err]cycl oal kenyl or C[ err]cycl oal kenyl C[ err]jalkyl and Rerr] is

hydr ogen, hydroxy &rcompeyndi aerpirfings pstithen cdaimClery Fladnk g| whegker 3] g kenyl

Jerr]al kyl'ykﬁtloggﬁf ls[xﬂé(:(ill:@l?édkwwrl@ﬁ h&a)l 0@41&!&1@[1?"&]1@“@”

C err]cycl oal err err|cycloal err]alk nyI

Jerr] cycIR}%c'F-R%ﬁWVl € W‘?E?&loaf'ﬁ% erPrY]’aﬁ’rﬂlér, r"“‘id?’ dr ‘
d err] cyclaakkanyl ([ err]al kenyl., C err]cycl oal kenyl (J err]al kynyl, 5- or

6- menbered heteroaryl, 5- or 6 menber ed heteroaryl C[err]al kyI , b- or -

- 6-nenbered saturated or - partially saturated heterocyclyl of 5- qr

6- menber edk.sat ur at&cbompoundpmwémgytsmmfteeef rdadrhdye? P wheneir R kyl ; or

wher ei N RI&S blarcgefl H Rédbyl and R* is hydrogen.

5. A compound according to any one of claims 1 to 4 wherein D

is thienyl, furyl or pyenyl,

6. A compound according to any one of claims 1 to 5 wherein R2

is hydrogen, ethyl, allyl or 3-propynyl.

7. A compound accordzng to any one of claxms 1 to 6 wherein A
is either unsubstztuted or subst1tuted by halo, tr;fluoromethyl

nitro, hydroxy, am;no, alkylamxno, dxc alkylamznq, cyano,

1 4
o alkoxy, S(O) C alkyl (p is 0, 1lor 2), c alkyl (optionally

1-6
substituted by hydroxy, amxno, halo, nltro or cyano), s (0) CF (p=0,1

3
or 2), carbamoyl, C alkylcarbamoyl d1(c alkyl)carbamoyl

6alkenyl, c alkynyl c. alkenylamzno,

Cz- 2-6 2-4 '
N-C2 4alkenyl -N- Cl 4alkyla_m:.no, di- c2 alkenylamxno, S(O)pc alkenyl,

C alkenylcarbamoyl, N-C alkenyifN-alkylamznp.

2-4 2-4
di-c2 4alkenylcarbamoyl C cyc;oalkYI, c3_7cycloalkylcl_3alkyl,
3. 7cycloalkylc alkenyl Cs 7cycloall;enyl,_

cycloalkenylc alkyl c cycloalkenylcz_3alkeny1,

5-7

5 7cycloalkenylc2_3alkynyl, c1_4alkoxycarbony1amino,

_4alkanoylamino. Cl_4alkanoyl(N-C1_4alky1)am1no,



together with the am de nitrogen to which they are attached (NRerr]Rerr])

WO 96/ 03388 96/03380 pCT/GB@?dl%S/ 01728
-125 - -forman am no acid residue or ester thereof; or is of the
formul a b -CONHSO err] Rferr]  or. .:'
-C[err]alkyICO\leqerr]R[err] wherein R is optlon II substltuted

err]al kyl, err]al kenyl, . Clerr]al kynyl I
g[[err} cycl>/oal %/I g ]err] al iyl , C[C[ er]r] cyzlléal-ksfl[ (Ca:{re]r (r:]ygl ”’I ’"”M# "‘
cycloal kyl (Jerr] al kynyl; ([ err]cycl oal kenyl

cycl oal kenyl (err]al kyl, Clerr]cycl oal kenyl C[ err] aI kenyl Cerr]
cycl oal kenyd CLelﬂqa]leédlyhgdamlio. benz@naeulipbomahiiet emmsyﬂ.phc&yl or

6- menber ed &etglr)&y&ﬁ QL&rpﬁ.‘],@lky{h(ooh h)aﬁgﬁ@mg&[ }al kyl, 5- or

6- renbered daturated or part y-daturated heterocyclyl or 5- or

6- menber ed SgastEAERPTEPYar ¢4 arHKASE I U at Bl AEEPBLyY EPIAVEL er 2L B ey | OF
1 R er reritivoref. t BExf18GIRHoAYY C@Ho&?i&%@ etk err] or

Clerr]alky er Rl err er.e S _as re| nabove
def i ned, R[‘-Lf%ﬂr?%% ﬁl % ﬁyﬁkﬁﬁﬁﬁama%l&‘“h“' é”‘aJ“Y%y&?’B hydr oxy
or opti onaltlhyamllvm |m1mdlle[peraz]:alvkydr pgfigarimiikenyl , Cerr] al kynyl ,
Cerr]cycloal kyl, d{err]cycloal kyl([err]alkyl, '

d err]cycl oal kyl C[ err]al kenyl err]cycl oal kyI Cl[Lerr] al kynyl ,

d err]cycl ¢al kenyl 2 epwémce iegny? eperaipapk ghaims 1 to 7 wherein B

G err] cycl qal kanpk Gretsdakkenybr sbetithese lpgaddsany |l eiln:]yaid&mayl 5- or

6- menber ed d het I

6 meoer od D3k Bl i bty | LRGP S Chbln Y i

6- menber ed gatakkal ecyeno.pas{dak] y.adkylur(rt &d ohex ero@ycbgdhqnarlr.] al kyl, or-
Rl err] andi[e;lk]ylcar%gwlhglt d\y(éh gﬂgﬂ%gl{ﬁggyrh atomto which they are

attached, . ifdrma 8-nmenper¥d saturated or partially saturated
het erocyclic ring or forman am no acid residue or ester thereof;

Rlerr] i f shydr ogem c@ﬁiﬁzﬁ&&c’éh&?ﬁ@pﬁd Qﬂﬁ'dn}(é:[ &Jb]iiinfsllii% bmer&wboxy,
cyano, nitro, amino, halQ err] al kox

trifl uor omdfh§APeE P saﬁ"ﬁ'é?%l (T%‘?é] 3 kY| Baley e‘ﬁﬁfgy%‘?gﬁ?’ﬁyyﬁﬂmq err]
cycl oal kyl € il]:alkymncf;[ el{( 45189@ onldayb&haylr | al kenyl, ([ err]cycl oal kenyl ,
( err]cycl oal kenyl (JerrJal , CJerr]cycl oal kenyl ([ er r] al kenyl , -

phenyl (err]al kyl- or 5- or 6 menber ed het eroargll C err]al kyl; R
i's hydroged®or C PFREgound according to apy gug]o Féa’ﬂ?d% d‘g’eﬁ ’Sﬁerﬁ"eFr] al kyl :

or N-oXi degsOfarnbhy £ichibatlel  cetriFotyll by qr0the tzbenmla adonR®wXi ges of sul phur

ot o2 Do I SR 55 A ARSI . S BT
hydroxy, optionally substxtuted cl_salkyl Cz_salkenyl, Cz_salkynyl,
cyclopropylcl_4alkyl, cyclohutylcl_4alky1, cyclopentylcl_4alkyl,
cyclohexylcl_4alkyl, pyridylcl_4a1kyl. pyrimidylcl_4alky1,
pyraziny1c1_4alkyl, fury1c1_4alky1, pyridazinylc1_4alkyl.
tetrazolylcl_4alkyl. pyrrolidinylcl_4alky1, morpholinylcl_4alkyl,
imidazoliumcl_4alky1, N-methylimidazoliumcl_4alky1.
pyridiniumcl_4alkyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
N-methylpyrimidinium, N-methylimidazolyl, pyridinium, pyrimidinium,
tetrazolyl, phenyl, cyélopropyi, cyclobutyl, cyclopentyl, cyclohexyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclopentenylcl_4a1kyl,

. cy&lohexenylcl_4alkyl or cycloheptenylcl_4alkyl, and Rb is C1_4alkyl

{opticnally substituted by hydroxy, nitro, cyano, amipo,

C1_4alky1am1no, d;—cl_4a1kylam1no, Cl_4alkanoylam1no.



VO 96/ 03380 | PCT/ GB95/ 01728
S S e MMM, S

thi enyl, pyridyl or pyri m dyl . s A*compound according to
either claiml or claim2 wherein B |s optionally substituted: pyridyl,
phenyl, thiazolyl, thienyl, pyridazi nyl, thiadiazolyl, imdazolyl,
pyrazinyl, pyrimdyl or oxazol yl . 4, : A conpound according to.
any one of clainms 1 to 3 wherein R err]i28 -is hydrogen or nethyl and Rl err]
I s hydrogen. 5. A corrpound accordi ng to any one of clains 1 to 4

wherein D _is thienyl, fur}é ar A conpound accordi ng
to any one 5f1ciHHE Ml 0% Wéf‘%ﬂ? Féfsé"PFT"Yl ‘Flsm‘}/'ii’ll&@%q?m?é‘t hyl, allyl or
3- propynyl .di- (¢, 7alkyl)carbaﬁojznl’rﬁﬁ)w’)dcgcm)!cﬁdymg:ﬁ Gpﬁhl'b)iam’i}esﬁﬁstﬁl:ﬁ&é’ﬂi 1to6

o Ry Sy DS, UL S B RS Py,

diderr]al mmmo ispyardyl, py@ﬁmlnf]l ex . Rokydlog(d@):{amahyq@hlényal kyl (p is O,
1 or 2), (Jerr] alkyl (optionall y subst i tuted by hydroxy, am no, halo,
nitro or cyano), S(O)[err]CF[erl3 =0 or 2), carbanoyl, Cerr]

al kyl car barfgyl , di (A[cerpPquae &r m (IV): Jerr]al kenyl, C[err]al kynyl,
d err]al kenyl am no, [}

B on-t-®
@t)wa@/('@)n -. .' —-

wherein o |

1

R énd R2 are as defined in claim';, R5 is halo, nitro, hydroxy, .

amino, cyano, alkyl, C alkoxy or cérbémoyl} n is o.or 1, R6 is

hale, nitro, trifguoromethilf cyano, amino, Cl_salkoxy,_carbamoyl,
c1_4alkylcarbamoyl di(c alkyl)carbamoyl C alkanoylamino,
s(0} C alkyl c alkanesulphonam;do benzenesulphonamzdo

1 6alkanoyl C a;koxyamxnoc alkyl or hydroxylmlnoc alkyl and B
is phenyl, th;enyl pyridazinyl, pyridyl, or thiazolyl.

12, A compound according to claim 1 whzch is lncluded herexn in

Examples 1 t6 30 and in Tables 1-1g, 2- 2f 3- 3a, 4 and ‘5=-5b.
13, A compound according to claim 1 which is:

2-[H-(2-benzyloxy-s-biomobenzyl)-ﬂfmgthylémino]pyridiﬂe-s-carboxylié
acid; o - : . . ._ :
2-[N-(2—benzyloxj—S-bromobenzyl)-E-ethyiamino}pyridine-s-cé;boxylic ;
acid; ' ' ' ' |
N-(3 pyridylmethyl) -2- [N-(2- benzyloxy 5- bromcbenzyl)-N-ethylamxno]-
pyridine-5- carboxamxde, '

2- [N- (2-benzyloxy-5-bromobenzyl) -N-prop-2-yn-1-yl) amino]l pyridine-5-



NC alkenyl-N-C al kyl am no, C[ err] al kenyl am no, S(O
pC err] al ¥@b¢oz3so 2-4 : 1-4 - err] al kenyl carpkz@mmymns

N-C err] al kenyl - N-al kyl am no, di-C al kenyl carbanoyl, (err]cycloal kyl,
Cerr]cycl oal kyl ([ err]al kyl, 2-4 C[err]cyclea]-le)LI—CLeLr_]_a.LkemLL

d err]cycl oal kenyl , - d err] cycl oal kenyl (Jerr]al kyl,

C err]cycl oal kenyl ([ err]al kenyl , (err]cycl oal kenyumn”mmmml

d err] al koxycarbonyl am no, ~ C al kan@yl am no, ,”m

al kyl ) am no, 1-4 1-4 ""WD"967 03380
PCT/ GB95/ 01728 C err] al kanesul phonam do, benzenesul phonam do,

am nosul phoq:axibpxylz@[a;r:rd]al kyl am nosul phonyl, di (C al kyl)am nosul phonyl,
([ err] al koxycg Ir e 2 I wef : rr]al kyl,
trifluor oC[%r ra P;[Q +zslﬁll O{Ib?é&%%g%gégﬁr?\l%%%ﬁ? E@-H}X;E > CQLMJYEL_E

Cerr]al kox%ﬂlf‘h noC[ err] aI kyl ([ err]al kyl car banmoyl am no, oxazolyl, pyridyl,
thiazolyl, Py (d-Behaylpyy-32 cRiErobényly N-daky1aMlino] pyridine-5- carboxeawrrpound
according to any one of claims 1 to 7 wherein B |s ei't her unsubstituted
or substi tu‘té‘g by amino, C alkyl am no,

1-4 di (J 2=rin} & -ghddexns, - mé\taiy@;hxtobexﬁdmmrmmhirn;alm;.nqsirmmmhyﬁ-r oxy,

 err] al koxy, Qggyl cyano, -S(O)pC alkyl (pis 0, 1 or 2),
car banoyl , arbo’éﬁlc * -6 C _al kyl carbanpyl or di((err]

al kyl ) car ba%rd}lr (2-(4- ‘“?hYlPhenYlmePPWr’rpﬁhﬁam%ééﬂdr Hoethylamipopyeidinec| ains 1
to 8 wher eidlcRrboxydi®iakbie®s unsubstrtut ed or substrtut ed by halo, nitro,

hydr ox cya e no er |k . 10.
Aycorrpgundyyaggo %ir(%[gcqlSL%ﬁ%? %]ﬂ\?t &I'%lb%m?f’r By OX Carﬁr Xme'

car boxy, ceag-vammuylid etidizolyl or of the fornula CO\IR[ er r] Rl er r] or _
-CONHS( err e '
yarogen. T IR ks SRR B i 2 ondihe pCH f LBl Ehk ken'yf
Cerr]al kyrfsy-|carhoxy11c ac:r.d,

2-[N-(2- th;enylmethoxy-s-bromobenzyl)-g-ethylam;no]pyrxdzne-s-

carboxylic acid;

6-[N-(2- benzyloxy-s bromobenzyl)~N-echylam1no] -2~ ethoxypyrzdxne-s-
carboxyllc acid;

2- [N- (2~ (4-bromobenzyloxy) ~-5- bromobenzyi)-N-ethylamzno]pyrzdxne -5-
carboxylzc acid;
6-[g-(2-benzyloxy-s-bromobenzyl)-E-ethylamino]pyridazine-3-éarhoxylic
acid; _ '

4- {N- (2-benzyloxy-5-nitrobenzyl) -N-ethylamino]benzoic acid;
g-benzenesulphonyl-s-[g-(2-benzyloxy-s-bromobenzyl)-g-ethylaminolf
thiophene-2-carboxamide; _ y
u-propyl-z-[u-(2-benzyloxy-S-bromobeniyl)-g-ethylamino]thiadiazole-s-
carboxamide; . |
5-[4-(§-(z-benzylbxy-S-bromobenzyl)-E-ethylamino)phenyl]tecrazole;
u-benzenesulphonyl-z-[H-(2-benzylcxy-S-bromobenzyl]-u-ethylamino]-
thiadiazole-5-carboxamide; -

N- (3-pyridylmethyl) -2- [N- (2-benzyloxy-5-bromobenzyl] -N-ethylamino] -
thiadiazole-5-carboxamide; _ '
g—propyl-s-[u-(2-benzyloxy-S-brohobenzyl)-E-ethylamino]pyridazine-3—
carboxamide{ . |
'4-[§-(2-benzyloxy-4-bromobenzyl)-E-ethylamino]benzoic acid;



cyclopropyl (Jerr]al kyl, cyclobutyl Cferr]alkyl, cyclopentyl(err]al kyI

cycl ohexyl ( err]al kyl, pyri dlePeFH—aJ—Iew*pyH—m—dqu err]al k I}
pyrazi ny Q&3P kyl , furyl ferr]alkyl, pyridazinyl err] 95101728

tetrazolyl Cerr]al kyl, pyrroI i d| mmﬁulu]rlnu u!l" rphol i nyl err] al kyI
tmdazoliunC alkyl, N-nethylim I

1-4 pyridiniunCerr]alkyl, pyr| pyr| pyra2| nyl, pyri da2| nyI
N net hyl pyri m.di ni um N net hyI i m dazol yl, pyr| d| nium pyrim dini um
tetrazolyl, phenyl, cyclopropyl, cycl-ob?&t yl, cycl opentyl, cycl ohexyl,
cycl opentenyl, cycl ohexenyl, cycl oheptenyl, cycl opentenyl C[err]al kyl,

cycl ohexenyl r]al kyl or clo tenyl Jerr and err 1S
C{err] al ky%/ [%[((? ﬁ‘JFf’ﬁ’ﬁ"é" 3 '§5§'§th* TPFlé % W\"%‘%”e}iﬁ?‘t r6°1d(|?£/ano] am no, C

al kyl am noy- (dbleaiénesaiﬁhphﬂm Ro(N-C2- beahmx@yimnm,enzyn ¥-ethylamino] - 1-4
1-4 - 128 - NC
al kyl -N-C pynflfi ShyT %anﬁbﬁ’éamggr bamoyl, C = al kyl car banoyl 1-4 1-4

1-4 di- (q»éﬂpmwrsykp&pwuyr [N-Kat Renzydouy r §-HERROPERZGH - BrRthytruing] -

substi t ut elgynatgeél}ng&&;nahgyl pyridyl C er r] al kyl , phenyl, thienyl,
t hi adi azol oxazol yl, i soxazol }lllz, [Byrazo
T

1, 1- di OXi 't @ PYRFORY GEAR AN PRonYL (2 be’ﬂé&Sﬂbéu’Pﬁmef’e”tzﬁé) ®r mul a (1V):

wher ei n R eyl amiablipyigind-s-eadossnidefined in claim1l, R is halo, nitro,

hydr oxy, aﬁn(@g zﬁ%lﬁi%m?gﬁr El % liylben% 5//]-5 %L'anl)cﬁr&%g}?é‘rllgfﬂ is 0 or

1, Rerr] l"uor o ano, ‘am no
-car banoyl , pyr:.daz:.ne -3- carboxam:.de. ‘

Cerr] al kysC@eRATRY L phodfydiCa- Bl KyLﬂeexaym&oylmet&nesai&ﬁapweaamo}z-
ethylamino] pyridine-5-carboxamide; |
H-(5-methy1carbamoy1-1,3,4-thladlazole-z-sulphonyl)-2-[g-(z-benzyloxy;
5-bromobenzyl) -N-ethylamino] pyridine-5-carboxamide; -
H-(3,s-dimethylisoxazole-4-sulphanyl)-S?IE-(z-benzyioxy-s?
bromobenzyl) -N-ethylamino] pyridazine-3-carboxamide; -
g-(benzenesulphony1)44-[g-(2-benzyloxy-S-méchanesulphonylbenzyl)-g-
ethylamino) benzenecarboxamide; _
E-(3-hydroxy-1-cérb6xyprbp-2-y1)-2-tﬂ-(2-Benzyloxy-s-bfomobehzyl)-g-
ethylamino] pyridine-5-carboxamide; R
N-(1-carboxypent¥25yl)-2#[ﬁ4t2-bénzyloxy-S-broﬁobenzyl)-g-
ethylamino] pyridine-5-carboxamide;

N-benzyl-2- [N-(2 benzyloxy—s bromobenzyl).

N- ethylam1n01pyr1d1ne -5-carboxamide;

N- (tetrazol-5-ylmethyl) - 2 {N- (2-benzyloxy-5- bromobenzyl) N-ethylamznc]
pyridine-5- carboxamide;
2- [N- (2-benzyloxy-5-bromobenzyl) N-ethylam1no]oxazole -4- carboxylxc
acid; . _
4- [N- (2-benzyloxy-4 -méthylbehzyl)-NFethylaﬁino]benzoic acid;
N-(2- hydroxyethyl) -2-[N-(2- benzyloxy 5- bromobenzyl)-N-
ethylamxno]thlazol -4- carboxamxde.
N-(2-(S) -hydroxyprop-1-yl} -2~ [N-(2- benzyloxy) -5- bromobenzyl) N-
ethylamino] thiazole-5- carhoxam;de,

. N-(2-hydroxyethyl) -2~ [N- (2- benzyloxy-s bromobenzyl)-N-

ethylamlno]thlazole -5- carboxamxde,



S(O[err]Cerr] alkyl, C[err] al kanesul phonam do, benzenesul phonam do,
Jerr] alhnnﬁmkmoC[err]alkoxyanlnoC[err]aIkyI or hydroxyi PoraBesoak&yl and
B is phenyl, ‘thienyl, pyridazinyl, pyridyl, or thiazolyl. . 12. A
conmpound accordlng toclaim1l mhlch IS |ncluded herekn iu EAQHp]Eb i—to 30
and in Tables 1-1g, 2-2f, 3-3a, 4 and 5-5b.
according to claim1l mhlch i Ss:

2-[ N-(2-benzyl oxy- 5- br onobenzyl ) - N—ne%hyhaﬁlno]pyrldl acid,
2-[ N-(2- benzyl oxy- 5- br onobenzyl ) - N—ethylanlno]pyrldlne 5-car oxyllc aC|d

N-(3- pyridyl methyl)-2-[N-(2-benzyl oxy-5-bronpobenzyl ) - N-ef hyl am nol -
pyri di ne- 5- TalPh&=?i- Benzyloxy-5-bromobenzyl) - -N- ethylamlno)phenyl]tetrazole,

2- [ N- (2- benzyiyoXy-panbyi1Rapheizgy) - SeHy1 0Rind] Yyrilivd -sasd bk pilc giiag- 5-

WD 96/ 03380 PCT/ GB95/ 01728
- 129 - —(ﬁEFEﬁﬁgfﬁF%?hQEY%J -4- [QZ(3qupzyloxy 2-thienylmethyl) -N-

(2- benzyl oxgtt&lhﬁmmhemzyé Jeabbadamydeani no] pyri di ne- 5- car boxyl'ic aci d;

2-[ N-(2-be I - 0- r car boxylic aci d;
2 %N—EZ- beg{ﬂrg%l-_gf (% ?gﬁ?y%%nzyﬁmﬁ %]éﬁg e yrlgllne 5- Y car boxylic
aci d; benzenecarboxamide;
g [\ f) 2- (|4 mhyi mﬁmcsrﬁtmaacbénbmn@mﬁ;yanmn&\f-@t@sﬂoa%mbw lacgld ne-

car boxylic
2-

N- (2-(3- "c‘h‘luoF’oﬁﬁﬁﬁ%}l%ﬁt%&%%"”émﬁ%’%ﬁéﬁE’VIl)““?@°éPﬁ‘§ﬁ°éﬁ1 3R pyri di ne-

5- car boxyl i & (e 2Fbenz@P-ok-5-bromobenzyl) -N-methylamino]l benzoic acid;

-(2-(4-chlor envl. - 5- hraqye 3 .am i_di ne-
SRR PRI H&i@%ﬁmﬁ B QTR Y A b h A - RER QR RN)

(2-thi enyl neenrenerasberamidtrenzy| ) - N- et hyl anmi no] pyri di ne- 5- carboxylic -
aci g | [NLGZt&lQazyézﬁwa:ér brisaRbsuazyl )-xde @b Axhae) 0ol - 2- et hoxypyri di ne- 5-
carboxylic acid

2-[N-(2-(4- Wbﬂﬁi@ﬁk%tﬁﬁﬁl% br onobenzyl ) - N- et hyl armi no] pyri di ne- 5-

car boxyl i ¢ sxdNe{2-befhizyflkixy5-bromobenzyl) -N-ethylamino] pyrazine-2-carboxylic

- benzyl oxy-g-Rronpbenzyl ) - N- et hyl am no] pyri dazi ne- 3- car boxyl i c aci d;

4-[ N ( 2- benzy?bxy 5-nitrobenzyl) - N-et hyl am no] benzoi ¢ aci d;
N-(3,5-dimethylisoxazol-4-ylsulphonyl) -2~ [N-(2- benzyloxy-s-

bromobenzyl) -N-ethylamino] pyridine-5-carboxamide;

or pharmaceutically acceptable salts or in vivo hydrolysable esters or

amides thereof.

14. A pharmaceutical composition which comprises a compound
according to any one of claims 1 to 13 and a pharmaceutically

acceptable carrier.

15. A method of relieving pain by administering a compound of

the formaula (I) to a patient in need thereof.

16. A process for preparing a compound according to claim 1

which comprises deprotecting a compound of the formula (VI):



N- benzenesul phonyl - 5-[ N- ( 2- benzyl oxy- 5- br onobenzyl ) - N- et hyl am no] -

t hi ophene- 2- car boxam de; :

N- pr opy| - WO[%03380 henzy| oxy- 5- br onobenzyl ) - N- et hyl ami no] t h?&ﬂﬁl’?ﬂ?’é’z%
car boxam de;

5-14- (N-(2-benzyl oxy-5-bronmobenzyl ) - N- et hyl am no) phenyl | tetrazol e;

N- benzenesul phonyl - 2- [ N- ( 2- benzyl oxy- 5- bronobenzyl ] - N- et hyl am no] -

~ t hi adi azol e-5- car boxam de;

N- ( 3- pyri dyl'met hyl ) - 2-[ N- (2- benzyl oxy= 53Br onobenzyl ] - N- et hyl ami no] -
Lo | . . 5

t hi adi azol e- 5- car boxam de; N- propyl -

[ N- (2- benzyl oxy- 5- br ompbenzyl ) - N- et hyl ami no] pyrid m de;
4-[ N-(2-benzyl oxy-4- bronobenzyl ) - N- et hyl am no] ben;ﬁ'mﬁuﬂ“ﬂm ﬂ

96/ 03380 GB95/ 61728

- 130 - 4- N-(2-benzyl oxy-B* 'bg,armben'zyl ] - N- et hyl ami no] benzoi ¢ aci d;

N- (benzenesul phonyl ) -2-[N-(2- penz %xyz_ﬁ br omobenzyl ) - N- et hyl am no] -

pyri di ne- S- car boxani de; -

N- (pr opanesul phonyl ) - 2- [Na(é benzyl OoXy- 5- br ormobenzy| ) N- et hyl am no] -

pyri di ne- 5- car boxam de;

N- (2- hydr oxyet hanesul phonyl) ZLJN-(Z benzyl oxy- 5- brom)benzyf‘s N-

et hyl am no] pyri di ne- 5-car boxarf¥de

N- (benzenesul phonyl ) - 6- [N—(2 benzyl OoXy- 5- br ormbenzyl ) - N-et hyl ami no] -

pyri dazi ne- 3- car boxam de

N- (benzyl sUSFRYR) ‘2—fI\Lafzdfj‘éﬁiﬁllﬂxi}l%mnbt‘ﬁai’l’é’stﬁﬁﬁ?oﬁy1 ﬁen’zi/ln) 2% ‘
et hyl am nolqayuﬁh e diac:ar:bexepfbdeqted r?, ®®, ®*, A, B and D are as def:l.ned

N ( 5- et hyI car 3 4-t hi.adi azol Iphon 2 bepz y- -
5- br ormbenzyl f %/'h nﬁoj’%mm 1015? LJ"ox'-’étrrﬁ ég'?'mna{\#'- Forecté &/ ad

(3, 5-di net agl 1%%&2@ erwgimemqp) 16 Hres€m-benzyl oxy- 5- '

' brormbenzyla)nal\bgtrpygégi Ry idydazi ne- 3- car boxam de;
N- (benzenesul phonyl ) -4-[ N- ( 2- benz;z/‘.lgxg/c 5- met hanesul phonyl benzyl ) - N

et hyl ani no]*enZEnBtis pobaTRRPUEic ceptable salt;
N-(3- hydr oy 1- mh@(wr@_ﬁryh}d&iw&tﬂa énazydzox:yxdi brom)benzyl )- N

et hyl am no]; RYJ 1 o)

N-(1-car boxy%gnct ggrtllyg I\é‘%g] ‘genzﬁs&wu tb%%tr?oﬁré?ltzhﬁ)”ﬁ}onal

et hyl am nolspystidiere.5- car boxam de;

N- benzyl - 2-[ N- ( 2- benzyl oxy- 5- br onobenzyl )

N- et hyl am no] pyri di ne- 5- car boxam de;

N- (tetrazolX”5-yl rret’h;‘;’F?“Es Ko7 PrIREnitg 6x§/°“5’°b‘?%ﬁﬁﬁ%‘i’i‘29? )“I\E’é‘t‘ﬁy’r & o]
-pyri di ne- 5compdamast dBe formula (VI) as defined in claim 16 which comprises:

2-[ N- (2- benzyl oxy-5-bronpbenzyl ) - N- et hyl ami no] oxazol e- 4- carboxylic aci d;
4-[ N- (2- benzyl oxy- 4- met hyl benzyl ) - N- et hyl am no] benzoi ¢ aci d;

N- ( 2- hydr oRy exsdsipFing a[ pempournch of \ihgx fomguip oi¥dBenzyl ) - N-

OCH-D ' (VII)



et hyl am no] t hi azol - 4- car boxam de;

N-(2- (S) - hywtrseoyssoop- 1-yl ) - 2- [ N- (2- benzyl oxy) - 5- brOfTDbenZylr)cﬁ&ms/oms
et hyl am no] t hi azol e- 5- car boxani de;

N-(2- hydroxyet hyl ) -2-[ N- (2- benzyl oxy-5-bronobenzyl ) -N—oo—__ .
et hyl am no] t hi azol e- 5- car boxam de; WD 96/ 03380

ECE-?SG(BQIQ-SQ glggﬁzyl oXy- 5- bronmobenzyl ) - N- et f3d ani no) phe m,mmmu"m”m
2-[ N-(2-benzyl oxybenzyl ) - N et hyl am no] pyri di ne-5-car boxy i ctacid

N- (benzenesul phonyl ) - 4-[ N- (3- bgnzyl ox t hi enyl net hyl ) -

et hyl ani no] be#x&ma %an(E«aﬂ?'d@@ ¢ Rg are as defined in Claim 16;

N- propyl - 4- [N-(3 benzyl oxy-2-thi enyI rret hyl ) - N- et hyI am no]

benzenecarbo§ ﬂ

4- [ N- ( 2- benzY oS Bt B0 aFrY e NP RS IF RS 5 EthBYRAGERR: GFc aci d;

4- [ N- ( 2- benz§] Qryk2-t heaaryhgret bytippudd eff hytleafomm)HeITXDiwitACd Gpmpound of

4-[ N (2- benzyié)ég nlr gambenzyl) - N-met hyl am no] benzoi ¢ aci d;

N (3- pyridyl net hyl) - 4- N- (2-benzyl oxybenzyl ) - N- et hyl am no] -

benzenecar boxam de; 5-[6-[ N-(2-benzyl oxy-5- bronobenzyl ) - N- et hyl am no) - 3-
pyri dazi ne]tetrazol e;

5-[ N- (2- benzyl oxy- 5- bgonobenzyl ) - N- et hyl am no] pyr azi ne- 2- car boxyl i c aci d;
or N- (3, 5-di net hyl Fsoxazol - 4-yl sul phonyl ) - 2-[ N- (2- benzyl oxy- 5-

br onobenzyl ) - N- et hyl &m no] pyri di ne- 5- car boxan de; or pharmaceutically
acceptabl e salts or bﬁ“&]ﬁvo hydr ol ysabl e esters or am des t hereof.

14. A pharnmaceuti cal conposition which conprises a conpound

according to any oyré of claims 1 to 13 and a pharmaceutically accept abl e

carrier. 15. a A method of relieving pain by adm nistering a
conpound of t he \flor maula (1) to a patient in need ther;eof 16. A
process for prepariwg a conmpound according to cl ai 2R whi ch conpri ses

deprotecting a conpooertpof the fornmula (VI):
|

r? (IX) | ().

. 4 7 ca s .
. wherein A, B, D, R3, R and R are as defined in claim 16 and X is a
leaving group;

€) reacting a compound of the formula (VIII) with a compdﬁnd of the
formula (XI):

R HN-B-R7 A

(VIII) ' (XI)



WD 96/ 03380 ' ' PCT/ GB95/ 01728
- 132 - . [err] ‘wher ei n -
Rerr] i WG{@B:FSP as defined in claim1 or protected R| erﬂC]T’Gﬁ?F’QPFT is
Rlerr] as defined in claim1 or protected R err], Rerr], Rerr] , A B
and D are as defined in claiml; and any optional substituents are

optionally p m Ilmﬂ“mm "'“I Ieast one protecting group is present,; and
t hereafter g I) form ng a pharmaceutical |y acceptable salt;

ii) formng ah ih Vivd hydrdl ysable esér-or anide; ~ iii) converting one
optional substituent into another optional substituent. 17. A
process for preparl ng_a gonpourd according to claim.1 or al i conpound of
the for nmul"2eFAD) Aaf dBf ifedd & & A f@fﬁgﬁ Okt CORPR it8e®d £ 1533 [educing a -
conpound afeativey gosupil a (VI | ) _ [err] ~ WD 96/ 03380
PCT/ GB95/ 01728 ' '

d) converting a compound of the formula (XIII):

r3r®
[
cun-B-r1°
A 4
~~ . -
OCH-D .
I
R4 : ' (XIII)
3 _4 8 , 10

wherein A, B, D, R*, R and R are as defined in claim 16 and R* is a
precursor of Rv, into a compound of the formula (I) or (VI);
e) when Ra is other than hydrogen, reacting a compound of the formula

Rsx2 with a cdmpound of the formula (XIV):

R ' (XIV)

' ; . 2 .
wherein A, B, D, R3, R4 and R7 are as defined in claim 16 and X is a

leaving group;

f) reacting a compound of the formula (XV) with a compound of the

‘formula (XVI):



wherein A, B, D, Rerr], Rerr], Rerr] and R are as defined in claim 16;
b) 'Vmenwﬁd'sﬁlsfﬂﬂ activated heterocycle and R is hydrogerrcarGBos/o1728
Kyl

Cerr]al reacting a conpound of the formula (1 X) with a conpound of
the fornuia (X): [err]
X- B- R7 wherein A, B, D, Rerr], Rerr] and R are as defined in
claim16 and X is a | eavi ng group; c) reacting a conpound of the
formula (VMI11) with a conpound of the, ,; formula (Xk)a«*
[err] WD 96/ 03380 S
PCT/ G895/ 01728 _ s 134-

< ~RRIY O Mt

CHOH

-A e
\ OCH-D r1lNE-B-R’
!
(Xv) - (XVI)

. 7 . . . '
wherein R3, R4, R, A, B and D are as defined in claim 16 and R11 is a -
removable activating group; or

g) 7reacting a compound of the formula (XVII) with a compound of the
formula (XVIII):

' 7
I R Nm-B-R

(XVII) (XVIII)

7 2

wherein R3, R4, R, A, B, and D are as defined in claim 16 and Rl is
a leaving group and R13 is an activating group;

and thereafter if necessary:

i) removing any protecting groups;

ii) forming a pharmaceutically acceptable salt;

iii) forming an in vivo hydrolysable ester or amide;

.iv) converting an optional substitueht into another optional

substituent.



4 ; 1 wherein A, B, D, Rerr] and

Rl err] .are as defined'in.claim16 and X is a | eavi ng group;- -d)
converti nyvasemasgoound of the formula (X 11): PCT/GB9S/01728
[err] ~ wherein A, B, Db Rerr] , R[err] and R are as

~defined in clapml6:-and Rlerr] is a precursor of Rlerr], intao a cenpound
of the fornmula (-h.)}s@_;E@{IQA B,:,er)j ‘when R[err] is other than hydrogen,
reacting a conpound },

. fbr rrui a (Xiv): - ormijp Ii{[1e3r6r]_f([ere:]r] W”“,m"ﬂﬂmmm”m the

(XI'V) wherein A, B, D, Rerr], R[err] and Rlerr]" &retas"defirted in
claim16 and X err] 1is a | eavi ng group
18. A compound of the formula (XIII) as defined in claim 17.



f') react i ng a conpound of the formla (XV) wi th-a conpound of t he
formula (XV1): -~ WD 96/ 03380

PCT, 28 \\\ : - 13
Ler ﬁ@?é():%@ 135pCT/GBYS/01728

wherein R err], Rerr

ki 8 onn o (U, lllﬂmﬁéfj”né%?”?hi[?éﬂ%#«%%?' i

conpound of the formula (Xvifi)®

- ! : 1N ga%g ............................
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18. A compound of the formula (XIII) as defined in claim 17.

19. A pain relieving agent comprising as active ingredient a compound according to any

one of claims 1 to 14.

20. A compound according to any one of claims 1 to 14 for use in a method of

treatment of the animal body by therapy.

b 21. Use of a compound according to any one of claims 1 to 14 in the manufacture of a

medicament for use in th relief of pain in the animal body.



12
and

R is ing group and R __is an activating group; oMo
i f necessaryaﬁéf rem)V| n‘g '%H;'}"Tﬁ‘r‘m;&l raglt‘fﬁg &5

wherein Rerr],. Rerr], Rerr], A Bqa-l-(]CpBL_leWefln'dalmlG

1'»:4

Llsrd-:b 'uN
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(57) Abstract . ) 3 2
R" R

The present invention relates to _
compounds of formula (I), wherein A is | ' |

an optionally substituted phenyl, naphthyl, C!I-N-B-R:'

pyridyl, pyrezinyl, pyridazinyl, pyrimidyl, . @
thienyl, thiazolyl, oxazolyl, thiadiazolyl having A .
at least two adjacent ring carbon atoms or -~

a bicyclic ring system, provxded that the : OCH-D

-CH(R3)N(R2)B-R' and -OCHR%)-D linking -

groups are positioned in a 1,2 relationship to | -

one another on ring carbon atoms and the ring o 4

atom positioned ortho to the ~OCHR# - linking R

group (and therefore in the 3-position relative to the -CHR?NR?- linking group) is not substituted; B is an ogtmnally substituted ring
system; D is an optionally substituted ring system; R! is a variety of group as defined in the description; R? is hydrogen, Ci.salkyl,
Ca¢alkenyl, Cz.galkynyl, phenylcl.salkyl or 5- or 6-membered hetercarylCyzatkyl; R3 is hydrogen or Ci.aalkyl; R4 is hydrogen or
Ciaalkyl; and N-oxides of NR2 where chemlcally possible; and S-oxides of sulphur containing rings were chemically possible; and
pharmaceutically acceptable salts and in vivo hydrolysable esters and amides thereof. Process for their preparation, lntexmedlaws in their
preparation, their use as therapeutic agents and pharmaceutical compositions containing them. _
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