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-1l a- AROVATI C COVPOUNDS AND PHARMAGEUTI CAL COVPCSI TI ONS CONTAI NI NG
THEM This invention relates to novel, aromatic conpounds and
pharmaceutical |l y- acceptabl e salts thereof which possess usef ul

phar macol ogi caW@9imogsdt i es. More 5 particularly the conpoundBCHEBR443

I nvention are antagoni sts of the pain enhancing effects of E-type
prostagl andi ns. The invention also relates to processes for the manufacture
of the aromatic conpound$ and pharnaceutical | y-acceptable salts

t hereof; to novel “phar maceuti cal conpositions containing them and to -

use of the COMPOUNCgaouRyR22LOMPORNDS ND PHARMACEUTICAL COMPOSTITBY RORTANING THEM

i nvention are usefu e trea 0 noderate pal n such as
the pain associated with joint conditions (such as rheumatoid arthritis and
osteoarthritis), postoperative pain, post-partumpain, the pain associated
wi th dental condi tThimiaventigprelates penovel. angmeatieepmpoynds angi phampasguticalle pai n

G sor dor o (uch SErBBcBRE R 0T nich po SR phat ol Rl BBl MO,

Paget ' s di seas®)partichRrlp #etongpasdsaif ek nvéntiod pRahBgonlits bf ®8 pﬁiﬂ@nﬁﬁbﬁ\lb Rffecté6F
all 15 other painful condjtions_in which E-type prostaglandins wholly or in
part play a Esbipe srostagianding The inventian also rélates to processgp for sheapaiugpgiure of the
anti -infl anmat ory. Qiiqs Y '-@Qg,sa_ cBfea lefeof: sses of
drugs in mld to ?mc}erat paisn rg I ef. I-llo ver bgﬁﬂ&é‘g?é’%s‘?g‘ﬂﬁﬁ‘@ reabl e

si de ef f ect phatugtedisabgomponitions ¢ontaining thegaandtoiuse efthe cerhpdunds inphainaaliefnd

opi ates are known to 20 addi gti.ve.. . . W\ have now f,ound
P as ot eammounds. ot ¢ TecamBPRyS S HE invaution e Nestyl i s fpattnent g i fimodkrage

. useful in rel y@fpaaf suth bohnb Baim%E@&@_vﬂfﬁi {8int conditions (such as rﬂgﬁnﬁﬁmﬂﬂﬂgﬁa&ﬂf

the invention may al so possess anti-infllammatory, anti-pyretic
anti - di arr hoeal qsteopdiritisk postoperitivedaine pestipartim painithe paio associaed swithrdenhal ch

prostagl andin 25 E2..(PGE2) wholly ar i ar.t..nl ays _a pat hophysiol ogi cal,.
Pore. condipe s a8 s B L B BB SSRREN Rirdtrhuting,
aci d is di scl osesinbiin), the tféasmnent af boie slisofdetsysuch@b bsEopbebkis. AYEidaRaémiaef 63594
as a chem cal interned at

The .. conmpound . . s .
4-[2, 5-di hydr oxy'B%lfﬂi'?‘l‘%(rﬁ“a S pEts dispaseh thecpairnsasspeiagdowighysnops jniurias snd srepingand all

al ., Bi ochendthérpdinful 29mitics in HPichIE-1v3e prabiafidiRe LRSI Xr ih Eﬁh pagym™
protein kinase. The 30 conpounds 5-[2-hydroxybenzyl am no] - 2- hydr oxybenzoi c
acid and 3 [ patimphysigidgieadyblenzy| ami no] benzoi ¢ aci d are disclosed by H.
Chen et al .,

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

20 addictive.

We have now found a class of compounds structuraily different to NSAIDS and
opiates. and useful in relief of mild to moderate pain. N

The compounds of the invention may also possess anti-inflammatory, anti-pyretic
and anti-diarrhoeal propérties and be effective in other conditions in which prostaglandin

25 Ep (PGEjp) wholl); or in part plays a pathophysiological role.

According to the invention there is provided a compound

of the formula I[:

This Sheet Has Been |

T
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WD 97/ 00864

PCT/ GB96/ 01443 : - 1b- J.
Med. Chem, 1993, 36, 4094, as inhibitors of EG- receptor-associated
tyrosi ne ki nase activity. The conpound

4-[ 2, 5- di hydr omydosmongésani no] benzenecar boxam de i s di scl osed PCT/GRIAHA4I- Vi
Hsu et al., J. Biol. Chem, 1991, 266, 21105, as an inhibitor of EGF
receptor 5 tyrosine kinase. The conpound 3-[ 2-hydroxybenzyl am no] benzoi c

acid is disclosed by M |skander et al., Fur. J. Med. Chem, 1991, 26,
129, as an inhibitor of GABA- am not ranst®rase. The conpound
4-[ 2, 5-di hydr oxybenzyl am no] - 2- hydroxybe%(ij c acid is disclosed in UK

Pat ent Specification No. 1393727 for use in phot ogr aphi ¢ chem cal
process. The conpound 4-[ 2-hydroxybenzyl am ng] -] 10 2-hydr oxybenzoic acid is
di sclosed by G Walker et al., J. Med. Chem, 1966, .9, 624, but no
phar macol ogi cal activity is disclosed for t hZCI@STﬁJB&nd: The conpound
4-[ 2- hydr oxybenzyl am no] benzoic acid is stat,ed to be disclosed in Chem cal
Abstracts, vol ume 102, abstract no. 187A1w, as a possible plant growth
i nhi bitor. 5 According to the invegpion thergyis provided a
conpound 15 of the formula I; WO 97/ 00864
PCT/ GB96/ 01443 wherein: , -2 - [err]
wher ei n:  Aisan optionally substituted:
phenyl, naphthyl, pyridyl, pyrazinyl, pyridazinyl. pyrimidyl, thienyl, thiazolyl. oxazolyl or
thiadiazolyl having at least two adjacent ring carbon atoms:

10 provided that the -CH(R3)N(R2)B-R! and -OD groups are positioned in a 1.2 relationship
to one another on ring carbon atoms and the ring atom positioned ortho to the -OD linking
group (and therefore in the 3-position relative to the -CHR3NR2- linking group) is not
substituted; '

B is an optionally substituted:

15 phenyl, pyridyl, thiazolyl, oxazolyl. thienyl, thiadiazolyl, imidazolyl, pyrazinyl,

| pyridazinyl or pyrimidyl; o '

R1 is positioned on ring B in a 1.3 or 1.4 relationship with the -CH(RIIN(R2)-
linking group and is carboxy. carboxyCj_3alkyl. tetrazolyl, tetrazolylCj_3alkyl, tetronic
acid. hydroxamic acid. sulphonic acid. or R! is of the formula -CONR2 Ra1 wherein R2 is

20 hydrogen or Cq_galkyl and Ral is hydrogen. C 1-6alkyl (bptionally substituted by halo.
amino, C, ,alkylamino, di-C, ;alkylamino, hydroxy, nitro, cyano. trifluoromethyl,
C1-4alkoxy or Cj.4alkoxycarbonyl). Co_galkenyl (provided the double bond in not in the
1-position), C5.galkynyl (provided the triple bond is not in the 1-position), carboxyphenyl,
5- or 6-membered heterocyclylCy_3alkyl. 5- or 6-membered heteroarylC 1-3aikyl, 5- or

25 6-membered heterocyclyl, or 5- or 6-membered heteroaryl, or R® and R* together with the
amide nitrogen to which they are attached (NR*R*') form an amino acid residue or ester
thereof or R} is of the formula -CONHSO2RY wherein Rb is C}_galkyl (optionally
substituted by halo, hydroxy. nitro, cyano. amino. C;_jalkylamino, di-C,_alkylamino,
trifluoromethyl. Cy_galtkoxy or Cy _4alkox'ycarb': ivl). Co_galkenyl (providéd the double

30 bond is not in the 1-position). C2_galkyny! (provided the triple bond is not in the



A is an optionally substituted: phenyl, naphthyl, pyridyl, pyrazinyl,
pyridazinyl, pyrimdyl, thienyl, thiazolyl. oxazolyl or t hi adi azol yl
having at | east two adjacent ring carbon atons: 10 provided that the
-CH(R[err])N(R[err])B-Rerr] and -OD groups are positioned in a 1.2

. relationship wotsomasse anot her on ring carbon atons and t he HOTGBICHIMS
positioned ortho to the -OD |inking group (and therefore in the
3-position relative to the -CHR[err]NR[err]- |inking group) is not

substi t ut ed; B is an optionally_substituted: 15 phenyl,
pyridyl, thiazolyl, oxazolyl, thienyl, thi adsazol yl, imdazolyl, pyrazinyl,
pyri dazi nyl or E)yrlm err 05|t|oned onrlngBlna

1,3 or 1.4 rel atd p@ﬁgm)pswrﬁﬁnmbere@rtﬂsyméx@)aalkﬁpmm&-wgmgm dp and is

ol 4.y dr oxan HeeSRICL it shEICE i, s G & bl d bR b orlshbiblla
-CONR[err] R er héterost eipheffierr] is 20 hydrogen or (Jerr]alkyl and Rerr]

i s hydrogen. (] err] al kyl (optionally substituted,by hal

d err Pal kyl ani n¥heigimn any deterosy ey %rrhe?%o thst%l nﬁlyawésmmed by halo,
trifluoronethyl 1

(provided thexdoﬁgrﬁmkﬁg%?u% th @i dﬁﬂh%ﬁ@'@m& er r(f‘g ﬁ-ﬂl‘dﬁ?‘ﬁ){ényl
(provi ded the t hetptooydiylrod heteroaryl grouptimBP is pivnallyompstitatad bmhgdprtaﬂybromethyli-

6- menber ed het al
O o B ok Gk, Hegbit o SORE (8,1 a2 - geto
6- menber ed het eeqabantibyl, Of 48kAtirbaraodl. M(E] HAlkil 91 Gt dallieha, Co _6an;m,ﬂe

nitrogen to which they are attached (NR[err] err]) forman am no acid

resi due or est eF:Aalkwl@wlawn@f?emqlkmgvlaww@1r4@lkmﬂyém CouplkrDaninpR er r |
M tro, cyano, RaGENEREhnp Rkt dehonprmidt MiipbdiliBlyy Nl 0 Tydrowy.
ST o I pert, e hpossom 1. lkerrgaborrty
provi de e ond, i s not -posi.ti,on), .Cerr yny
(b ovi ded the t SRR, Ciriapit, Fgs C1idiST tyygiminpEnai
PCT/ GB96/ 01443 C1.4alkoxy1mmoC 1-6alkyl or C1_galkylcarbamo lammo, orR is of the formula
1-position), 5- 6- nenper ed heterocyclyl gerr ﬁ{) - or 6- rrerrbered

1 a%

heteroaryl err ]'W &eﬂbﬁl’@fl& A kydeggen o5 C . galkyd apd: kxdrogensr Goyalkyl | 5-
or 6-menbered, wherei n any heterocyclyl or
Fﬁ? rri g’ﬁ%ﬁly Sub y 2 hy

het er oaryl group |n stituted by halo, 5 hydroxy,
nitro, cyano, trifluoronet hyI Clerr]al koxy or C[err]al koxycarbonyl and any

phenyl , X
Y
X Tr Xr
O-NRY N-Y'
(1A) R () (Ic)

wherein X is CH or nitrogen. Y is oxygen or sulphur, Y* is oxygen or NR” and Z is CH,.
20 NR* or oxygen provided that there is no more than one ring oxygen and there are at least
two ring heteroatoms and wherein Riis hydrogen or C, _4alkyl;
R2 is hydrogen, C1.¢alkyl, optionally substituted by hydroxy, cyano or
trifluoromethyl, Co.galkenyl (provided the double bond is not in the 1-position),
. C3-galkynyl (provided the triple bond is not in the 1-position), phenylCj.3alkyl or
25 pyridylCy_3alkyl;
’ R3 is hydrogen. methyl or ethyl:
D is hydrogen. an optionally substituted 5-7 membered carbocyclic ring

containing one double bond. C,_;alkyl substituted by an optionally substituted 5-7



het erocyclyl or heteroaryl group in Rb is optionally substituted by hal o,
trifluoronethyl, nitro, hydroxy, am no. cyano, (err]al koxy,
S(Opderr]Jalkyl (pis 0, 1 or 2), (err]alkyl car banoyl ,

( err]al kyl carbanoyl . di (C(Jerr]al kyl)carbanoyl, Cerr]al kenyl,

C err] al kynyl ,wo97008#£r r ] al koxycar bonyl am no, ([ err] al kanoy| RETIEB6/01443

( err]al kanoyl (N-C[err]al kyl )am no, 10 (err]al kanesul phonam do.

benzenesul phonam do, am nosul phonyl d err]al kyl am nosul phonyl ,

di (( err]al kyl)am nosul phonyl, Cerr]al koxy_cg[bonyl , d err] al kanoyl oxy,
Cl err]al kanoyl, fornyl C(Jerr]al kyl, hydroxyi mno(err]alkyl.

| k im kyl .. or, .].al Kyl | ajy.no, ' f
Che formi | WERbRE} fRacHE i ing Soniaihioe R CRPLPT b i O WS DBBET or
d err]al kyl andﬁdﬁ,’%gﬂ( r%(ﬁy)dc "Qherbiherrlal kyl; 15 or Rerr] is of the

formula (1A, (1B)" or err] wherein X is CH or nitrogen.
Y i s oxygen or sul phuR?isWydirogenxmetbyl asiethiyR[ err] and Z is CHerr]. 20

NR[ err] or oxygen proytded that there is na.norg than gne ri oxygen and
there are at least K SHYrEehmetayls PRoo o oim oF BIFSRmSHBE | & hyr ogen
or Clerr]al kyk; RS is hydrogeld €1ty BrdaeleBRN uiod hlokthetpt | onal |y
substituted by hydI’OXé .cyano or trifluoronethyl, %err]al enyl
(provided the doubl e Bishydrogen: Ci.salkyhdromg, ghiora, Sugro or trifluoromethyl;

d err]al kynyl (provi deg.??gﬂt_ri ple bond is not in the | -position),

phenyl ([ err]al kyl or pyridyl ([ err]al kyl ; Rlerr] is

hydr ogen: net hyindiN-oidaydf -NR2 where chemically possilsle;nydr ogen. an optional ly
substituted 5-7 nenbered calirggocycl l.c ri.ng cont.ai ni rL one doubl e bond.
Jerr]al kyl sub%id¥-grides efpulphuisiontainiag ripgsures chemicalfy possible: WO

I%E{I'? (gggg /0 1441% and pharmaceutically acceptable salts and in vivo hydrolysable esters and a&mid?s thereof: -

excluding 4-[5-carboxy-2—hydroxyberizylamino] benzoic acid. 4-{2.5-
dihvdroxybenzylamino]benzoic acid. 5-[2-hydroxybenzylamino]-2-hydroxybenzoic acid,
3-[2.5-dihydroxybenzylamino]benzoic acid, 4-[2,5-
dihydroxybenzylamino]benzenecarboxamide, 3-[2-hydroxybenzylamino]benzoic acid,

15 4-[2.5-dihydroxybenzylamino]-2-hydroxybenzoic acid. 4-[2-hydroxybenzylamino]-2-
hydroxybenzoic acid and 4-[2-hydroxybenzylamino]benzoic acid. |

A 5- 6r 6-membered heteroary! ring system is a monocyclic aryl ring system
having 5 or 6 ring atoms wherein 1, 2 or 3 ring atoms are selected from nitrogen. oxygén
and sulphur. _

20 AS-or 6-membered saturated or partially saturated heterocyclic ring is a ring
system having 5 or 6 ring atoms wherein 1. 2 or 3 of the ring atoms are selected from
nitrogen. oxygen and sulphur.

A 5-7 membered carbocyclic ring containing one double bond is monocyclic and
contains only one doubie bond.

25 Particular 5- or 6-membered monocyclic heteroaryl rings include pyrrolyl.
imidazolyl, pyrazolyl. isbthiazolyl, isoxazolyl, pyridyl. pyrazinyl. pvrimidinyl, pyridazinyl.
thiazolyl. thiadiazolyl. thienyl. furyl and oxazolyl.

Particular 5- or 6-membered saturated or partially saturated heterocyclic ring ring
systems include pyrrolidinyl. pyrrolinyl. imidazolidinyl. pyrazolidin,\"l. piperidyl.

30 piperazinyl and morpholinyl.



menber ed carbocyclic ring containing one double bond or Dis of the formula
- (CHerr])nCH R err])C(Rerr])=C(R[err])R err] wherein:

Rlerr] is hydrogen, nethyl or ethyl; "Rerr] is hydrogen,

met hyl , brono, chloro, fluoro or trifluoronethyl; 5 Rlerr] is

hydr ogen, (] ewoloaio#ssé, brono, chloro. fluoro or trifl uor onethEIIGB6/01443
Rlerr] is hydrogen, (err]al kyl, brono, chloro, fluoro or trifluoronethyl;
nis 0 or 1; and N-oxi des of -NR2 where chem cally possi bl e; and

S- oxi des of sul phur containing rings where chenically possible: 10 and
pharmaceutically acceptable salts and in vi%o hydr ol ysabl e esters and

am des thereof: ~excludin [ 5- car boxy- 2- hydr oxybenzyl| am no] benzoic
acid. 4-[2.5- di WW§%MWhmﬁgqrbmb¢ Gnggyistems containing one double bond

5-[ 2- hydr oxy be{ﬂ@l%%ﬁ‘%} ﬂLxe%- = éﬁ%ﬁ@ﬁ dﬁ aﬁ& )gil%penten-B-yl

3-[2,6-di hydr oXy am no 0| c aci

di hydr oxybenzyl ani no&dﬁﬁﬂﬂﬁ@ﬂﬁﬁtﬂ%ﬁ&lﬁﬂgcaﬂ:&n&t&mﬁhwmﬂeﬂmw%ﬂmﬁmw c
acid, 15 4-[2,5-di hﬁd be_nzyl am no] Hydroxybenzm c acid,

4- [ 2-hydr oxy b i graxyeamigo.{rjaqalkylamino,
4-[ 2- hydroxypedaégvmmme%b%g@mgoxy, OlpC1-galls) (s 1 65 2) 6cg%gﬁt9ge

het eroaryl ring stemi1s a nono I C a st em
ring atons V\he(ppmonally s®sbmtdébwlﬂdmb'mmm:haksaitmoﬂre¢aﬂobtﬂfo (Iﬁ3dg=e®|.1 oozygen

et er ocycl | o rergmorh £1rdalyoecialE BT -458mSH, ¢4 <R L%%ﬂ%@?& 172

or 3 of the riQgdketRardbiylafingct£ga amm@'Gf_&kﬂl&ﬁoyl(b‘&é(ﬂ%{h li/Mdmid, Phur .
A 5-7 nenbered carbocycllc ring contalnlng one doubl e bo S nDnocycllc

and cont alﬁM@JWS pongwirel benzenpgulphepamido. amimmsplphonyl.ar 5- or
6- menb d | lyl,
oy azoly . 1o kAR Y O\ AR DRGSR T deicogyearbdiy£170 Y

pyridazinyl. Cj.salkamawinxylC) BﬂkammzfminwllCIhhlkgh;tlﬂuofaﬂlyjallaﬁlstlpMﬂﬂol yl .
Particul ar 5- or, 6- marrb ur at.ed or rt| [ a eqd heteroc cI|c
ring ring WEQ"JHE'“P &%ﬁt}r‘\a °F‘HH“H ¥l(9¥‘?i ﬁ)}’rﬁa Viag

pyrazolidinyl, piperiyhétea ity RirBRnAtdm A%Qn@bé"’ﬁibﬁﬂftﬁie& Wﬂhout becomm% V\D
97/ 00864. °CT/ GB96/ 01443
-5- quaternised, it is unsubstituted or substituted by C}.4alkyl.

15 Particular substituents for ring carbon atoms in B include halo, trifluoromethyl.

nitro, hydroxy, C|.galkoxy. Cj.galkyl, amino. C|_galkylamino. di(C_4alkyl)amino.
cyéno. -S(O)pC.galkyl (p is 0. 1 or 2). carbamoyl, C;_galkylcarbamoyl and
di(C1_4alkyl)carbamoyl.
Where a ring nitrogen atom in B can be substituted without béc_oming
20 quaternised, it is unsubstituted or substituted by Ci-4alkyl.
Particular substituents for the 5-7 membered carbocyclic ring containing one
double bond (D) include C,_salkyl, C, jalkenyl, C, jalkynyl. halo. hydroxy, anﬁno, C,.
salkylamino,
_di-(C, 4alkyl)amino, cyano. trifluoromethyl, oxo; C, ,alkanoyl. carboxy and carbamoy!.
25 The term alkyl when used herein includes straight chain and branched chain
. substituents for example methyl. ethyl, n-propyl, isopropyl. n-butyl and isobutyl and
functional groups on alkyl chains may be anywhere on the chain. for example
~ hydroxyiminoC1_galkyl includes 1-(hydroxyimino)propy! and 2-(hydroxyimino)propyl.
Amino acid residues formed from R® and R* together with the nitrogen to which

30 they are attached include residues ( -NH_CH(R)COOH) derived from naturally-occurring



Particul ar 5-7 nenbered carbocyclic ring systens containing one double bond
I ncl ude cycl ohexen-3-yl, cyclopéenten-2-yl and cycl openten-3-yl.
Particul ar substituents for ring carbon atons in A and heteroaryl or

het er ocycl yl rings include halo, trifl.uoronethyl, nitro, hydroxy, am no.
Cl err] al kyl ami wa 97®0864C| er r ] al kyl ami no, cyano, ([ err]al koxy, PCT/GB96/01443
S(Op(err]jalkyl (pis 0, 1 or 2), (err]alkyl (optionally substituted

by hydroxy, amno, halo, nitro or cyano). S(Of[err]CFerr] (p=0,1 or 2)..
carbanoyl, (err]al kyl carbamoyl, di((err]al Eyl ) car banoyl , ([ err]al kenyl,
d err]al kynyl, ([ err] al koxycar bonyl am no” " err] al kanoyl am no,

err]al kanoyl (N-C err]al kyl )ani no, . Cl err] al kangsu] phonam dq., .

E_[e?é[enes iJI PEOP?‘H& -%#wlﬁgmcaﬁmmlzw -eﬁxﬂng%ygé lﬁ?}iﬁw include
i err]a ] : in o a ks oxY,

derr] aI'kanozl ,a?gl?%yi H.eF#aek%,sﬁlglr’ﬁﬁ%?%%[légﬁ}iwﬁlgb P so-nil . A0
rc%/droi(y: E1 InoC[ Edin’]ed}yllgljrqmﬁ[ err] al koxyi mi U@C[ err]al kyl- and t A

err]a car banoyl agi n . ere.a.r r.oge 0 LA can
b6 subst it uted w t%ou?“‘b’g’éfo?ﬁ‘%ﬁmﬁﬁﬁﬁéf?m‘%@)ﬁ By Q@gtgﬂg{%ﬁ@%?@,‘hﬂm—
substituted by Efzﬁ?—éﬂaﬁiaﬁdll-?:-yll,l5-oxo-2.3-c|lih§’(ﬁ-611',23,4r-lu clﬁédiibﬂﬁ_tﬁ,t yﬁﬁk?}:&air,gfg}{yﬂfbgl,ZA-

carbon atons in B include halo, trifluoronethyl, nitro,

d err] al koxy, deiqzlal-&slyl-, ﬁ-mﬁih@@rln?},éwlxwiml-ﬁdl,l ﬁoxcq.mq%fimly,zﬁﬁimsl- :
no. -S(0O ' . . '
o il or 1 apiBR e pt e oRlub 2 SE 10Nt UL aRyRRER PTTY

B can be subst i ingthgtbyrdzohsuyl, 3be@@n-dihyddisansiobs il Seeko-1.5-dilydtononml Blylaedl
or substituted by er ril}al kyl . Particul ar substituents for the
5-7 nenber ed ca?‘l?é%é'ﬂ yeropyazddtdi ni ng one doubl e bond (D) include

| kyl , err]al [ ‘9:51%? '
%E;]rzi?ky%/aml%, ] WH‘%&?&P&% Esam' n&lggéylgﬁ%&trl ?{)ﬁb‘?%grrxg?ﬁ?ﬁﬁéégo;
[ err] al kanoy! . t-batokyceyboapk exampies ol ghrboRyiC ) _3alkyl arcldagbdxgiethgl. Rychrbokyethylsed
B o L T AN S W
functional groupft éﬂrﬂfdﬂyhﬁél?méihdﬁ?&‘arbﬁly%ﬂm% xﬁHthxPébrSJ}@ieﬂxyl;féikﬁmﬁP@Hp' e
a

hydr oxyi m noC[ err] al kyl includes 1-(hydroxyi m no)prop nd _
2- (hydr oxyi m no}ﬁmaé?}yflcj-salkyl are temolylmﬁﬁlﬂ@néarteﬁafzeb'm%@sexwpmmf € 1-aAkeREaE ]

e LT R b o S Spk ol it LY Tl S
97/ 00864 examples of Cy_galkynyl are ethynyl and propynyl; examples of C}_jalkanoyl are formyl,
PCT/ GB96/ 01443 acetyl, propionyl and butyryl: examples of halo are fluoro, chloro. bromo and iodo:
examples of Cl.4alkyiamino are methylamino, ethylamino. propylamino and
isopropylamino: examples of di(Cj.4alkyl)amino are dimethylamino. diethylamino and
20 ethylmethylamino; examples of -S(O)pC1.4alkyl are methylthio. methylsulphinyl and
methylsulphonyl; examples of Cy_galkylcarbamoyl are methylcarbamoyl and
ethylcarbamoyl; examples of di(C;.4alkyl)carbamoyl are dimethylcarbamoyl.
diethylcarbamoyl and ethylmethylcarbamoyl; examples of Cj.galkyl are methyl, ethyl,
propyl and isopropyl; examples of C}_4alkoxycarbonylamino are methoxycarbonylamino
25 and ethoxycarbonylamino; examples of C_4alkanoylamino are acetamido and
propionamido; examples of Cj_galkanoyl(N-C;_galkyl)amino are N-methylacetamido and .
N-methylpropionamido: examples of C_salkanesulphonamido are methanesulphonamido
and ethanesulphonamido: examples of Cy_galkylaminosulphonyl are

methylaminosulphonyl and ethylaminosuiphonyl; examples of

30 di(Cj.galkyl)aminosulphonyl are dimethylaminosulphonyl. diethylaminosulphony! and



- 6- and non-natural ly-occurring am no acids. Exanples of, suitable

am no aci ds include gl yci ne, al anine, serine, threonine, phenylal ani ne,
glutam c acid, tyrosine, |ysine and di et hyl gl yci ne. '
Suitable ring systens of the formula (1A, (I1B) or (10 include

5- 0x0- 4, 5- di hyvom7/08862, 2, 4- oxadi azol - 3-yl, 3- oxo- 2, 3- di hydr o-PCHGBA6/01443
oxadi azol -5-yl, 3-thioxo-2,3-di hydro-1, 2, 4- oxadi azol - 5-yl,

5--0x0-4, 5-di hydro- 1, 3, 4- oxadi azol - 2-yl, 5-o0xo0-4,5-di hydro-1,2,4-triazol - 3-
yl, 5-thi oxo-4, 5-di hydro-1, 3. 4- oxadi azol -2-yl,, 1, 3, 4- oxadi azol - 2-yl,

3- hydr oxy- 2- met hyl pyrazol - 5-yl, 3-0xo-27§}dihydroisoxazoI-S-yI.

5- -1, 5-di hydr oi | - 3-yl d 5- -2, 3-di hyd | -3-yl. 10
Bl 65 of | Ol el PR pmIBIRYARY b XRE Ay 0% BRASHTERY By and
t - but bonyl | )

ut oxycar bony mﬁ%ﬁ%ﬁ{gﬁ%%ﬁéﬁﬂiﬁ akeY formyigetR mfﬂiﬁ@hé’]tchyl,

2- car boxyet hyl , arboxypropyl ; "exanples o

d err] al koxycar leaample$ ef yidedxyirhina€ p.galkylaee hydrgxyiminomethyhand 2-(hydroxyimino)ethyl; .
et ol y1 O or ¢ PR BSFSTCo FLBPRAE Pkt SERSRy Elircetoninianmriy
of C[err]al koxy aﬁag_(ﬁ,@thog?,mﬁ‘?ytgr@t hoxy, propoxy and isopropoxy; exanples

of (Jerr]alkenyl are vinyl a lyl; exanpl es of C[err]al kynyl, are

ethynyl and propynyl ; lewilips walestoad]that when farmsla I compormgs eontain a chijalgepire, the
propi onyl and buytyryl.. . I I Hl jodo:
exanples of e%lp }4‘5’% E@qsg’)rfnﬁ%géh‘ge?’ggl&m"{%ﬁﬁ gttfinﬁ"ralac’){d bg? %&t%ér:nﬁ’n .tﬂf‘)l})g%cg?g?nﬁ%guggd '
i sopropyl ami no: feanPhemveitioniigdhides apabptichllynadtive orracerdic fernhyf axompound of

di et hyl ami no and, 20 et hyl net hyl am no; .exanples of -S(O) [err] ClLerr]al kyl are
met hyl t hi o, net I*FQF’%‘HH)PH){‘WIW%EFCS PAIRIEl RV ING FORSTHES1 ﬁl@ig&lﬁﬁf%%@ﬂc‘ﬁy ackive
( err]al kyl canbagnyd may lﬁe BREEY bt By RAAB edRiques oF bipshic*RhEARPY Well R¥icWiPirthe Of

di ((ferr]al kyl')carbanoyl are di nef hyl car banoyl . di et hyl car banoyl and
et hyl met hy| car baarbyor exemplerblyeresaintiaq] afiarpeeris formy by smtheyis Trogy gpjically actiys opy |

ot hoxyoar bony! oHHHBE Sietils O B s SARRRY KARIROH: Spprociated that corain

Q[ err] al kanoyl anigispoands eRfeinait Hmapexist as geqmearica isniet: The imvepliersindifides any

R e ORI Tt ——
N- met hyl pr opi ona$fometnc 9% Fear )

net hanesul phongm do vﬁﬂ%s‘?)tb@fﬁﬂﬁérﬂbmmmicoﬁ?&m @6thelpresent invention may

3
d err]al kyl am nosul phonyl are nmet hyl am nosul phonyl and

et hyl ani nosul phoesist;in solvatpd. der exhmals hydrawteasryell asynseivatetb®rmsy Hb inp by prderstood

g'c.rl_r? E;g)gl |6? (r)n 1223 ul 81919 e lpi'esgx;t%v@ﬂi&@n@gﬁgﬁsgg%yshc@&%ated forms wittth 835/5&9 %@Aproperty

of relieving pain.
1t will further be understood that the present invention encompasses tautomers of
20 the compounds of the formula (1).
Preferably A is optionally substituted: -
phenyl, naphthyl. thiadiazolyl. thienyl, pyridyl or pyrimidyl.
Preferably B is optionally substituted:
pyridyl. phenyl, thiazolyl, thienyl, pyridazinyl, or oxazolyl.
25 Most preferably A is optionally substituted:
phenyl or thieny!. _
More ﬁreferably B is optionally substituted:
’ pyridyl. phenyl. thienyl, pyridazinyl or thiazolyl.
In particular A is optionally substituted , envl

30 In particular B is optionally substituted:



-7- et hyl met hyl am nosul phonyl ; exanples of ([err]al kanoyl oxy are
acetyl oxy and propi onyl oxy; exanples of fornyl (Jerr]al kyl are

formyl net hyl and 2-fornyl ethyl; exanpl es of hydroxyim noCerr]al kyl are
hydr oxyi m nonet hyl and 2- (hydroxyi m no) et hyl ; and exanpl es of

Cl err] al koxyi mweotedsed al kyl are nmet hoxyi mi nonmet hyl , et hoxyi mPCEGRINO1445
and 2- (et hoxyi m no) et hyl . It will be understood that when
formula | conmpounds contain a chiral centre, the ° conmpounds of the

i nvention may exist in, and be isolated in, optically active or racemc
form The invention includes any optically atPive or racemc formof a
conpound of formula | which possesses pain-relievi ngﬁpropert I es. The

synt hesi s of opt pPxsid-2.5-disd: pyvidazin:36dipk phenyl Audivd or thien2.6@1ylpy st andar d
P f . . Sl . . |
echnt ques ot organi ¢ M@@%ﬁ&%ﬁlﬁ Is (ﬁﬂgﬂhy}sﬂbﬁu%ﬁ P%rqu%uﬁ-féc 1|y\f/’é?]§9?id§’2,?-ﬁiyl.

resolution of a racem¢cC synthesis“from o

starting materials or MoseayferablyB is pyidasiaglls. It will also be appreciated
that certain conmpounds of, fornula | g-n?g/l exj st .as_geqnetrical i sSomers.

The invention includes Ygp D is hydrgaen. preferpbly Bisoptionally subsimiadhayridyLabieml o |
whi ch possesse kd3zin$1 drifil jproperties. 15 It will also be

under st ood that§ g@talg cr?r{rlpo nds of the present invention may exist in
sol vated. for exanpl e Biefersdegtiomt substituents forring| carhos dtoinsim®\, atethalos nitro, be
under st ood t hat, t he present inventijon,enco sse |1 ch, sol yat ed
forns whi ch pos SWF‘W@R}H oP8pg grmino- gﬂ'ﬁag‘?o?%\/%ga'ﬁ%}'ﬁrﬁl-4alﬁﬁca’bam°y\i It will
further be under g{og ?éa,gm P 1Cq S il anb i, €7 QI S €8 S4ali@HbRBbSangifio.
20 the conpounds i(()fpgﬁ%‘? ornulgzclq). l.l?rlesgg%;gleigﬁAism-
optional | y subst bengeragulphonanyides Gy lgalkanpi Gylsalkoxyiminois oalkivl andhi enyl | '
pyridyl or pyrim - Preferably B is optionally substituted:
pyridyl. phenJHTh?lﬁ%’%vzlgﬁlnﬁqlﬂaHﬁy}ényl , pyridazinyl, or oxazolyl. 25

Most preferably A is oprdferably] wheabitd 6-iembered ring oA éswtsutsstindtdd axrsubstituted in the
More preferably I s..optionally Subst I tuted: pyridyl, phenyl, thienyl,
pyridazinyl or t P8P felative to -OD. ~In particular Ais optionally
%bgg ! B 3t8 gg phenyl.  3@referred optibihl Bi¥stihvektsFor rhg hridR atoafIR aré HiIS! | t Ut €d:
PCT/ GB96/ 01443 trifluoromethyl,

15 C,4alkyl, amino, C,_jalkylamino, di-C,_4alkylamino, nitro, hydroxy. C1.galkoxy and

cyano.
Preferably nis 0.
Preferably A is unsubstituted or substituted by one substituent.
More preferably A is unsubstituted or substituted by bromo. methanesulphonyl.
20 fluoro. bromo or chioro.
Most preferably A is unsubstituted or substituted by bromo or chloro.
Preferably B is unsubstituted or substituted by one substituent.
Most preferably B is unsubstituted.
Preferably R! is carboxy. carbamoyl or tetrazolyl or R! is of the formula
25 -CONR®2 Ral wherein R2 is hydrogen or Cj_galkyl and R2! is C;_galkyl optionally
substituted by hydroxy. C>_galkenyl, 1-morpholinyl. 1-piperidinyl. 1-pyrrolidinyl.
pyridylCy.3alkvi or R! is of the formula -CONHSOgRb wherein RY is optionally
substituted Cy_galkyl. phenyl or

5-or 6-membered heteroaryl. |



- 8- pyrid-2,5-diyl, pyridazin-3,6-diyl, phen-1,4-diyl or
thien-2,5-diyl. Most particularly Bis optionally substituted
pyridazin-3,6-diyl or pyrid-2,5-diyl. Most preferably Bis
pyri dazi nyl . When D is hydrogen, preferably Bis optionally
substituted: pyobfisdses t hi enyl, 5 pyridazinyl or thiazolyl. PpCT/GB96/01443
Preferred optional substituents for ring carbon atons in A are halo,
nitro, trifluoronmethyl, cyano, am no. (err]al koxy, carbanoyl,

d err]al kyl car banoyl . d| (d err]al kyl)carbanoyl, {err]al kanoyl am no,
Cerr]al kyl S(O[err], C[err]al kanesul phonant 0.

benzenesul phonani do, (J err] al kan1 ( err]al koxyjmnoCerr]al kyl and 10
hydr oxyi m noC[ err] al %ﬂpamaular. is carboxy, ietezolyber of the/foamula, @Naam.lmvmmna

T S BRI T i ol e B BB Skl Bl o
B are hal o, R1 i dfftheofonnsta h@ONHSBzﬂb&VHe}dh RYlis @fiigakyl @Mﬂlﬁktﬂ%hﬁf@dﬂ@
C[err]alkylamno nitro, %err ] al koxy

and
Pr ef erabl y n i shysiroxy or fluoro) phenyl (m@n wbyqudéyaﬁ%%@m fwwhd(opnonany

3%3;'3:%5&3 or su%s ? éﬁ??fborlf*n%ladlﬁ‘%?l#zg?dgaf@hony&Eggi'?‘f uoro brom)

or chloro. Most preferablyr RY Ercathboxy,Aetrazolers obgit fdratubac- CONKR®swhéreine d
by bronmo or chl . f er.abl ute

SUbst tut ed by BacisEdymethaher C1-4alkot opionatl sippeed Bbior o G i formula
unsubstituted. -CONHSO,R" whereiff REfs&r,3ilky]. BlsedifmbthyEsokaidla%y or S-aééwﬂﬁ&ll DA-
tetrazolyl or err] is of the formula 25 -CONR[err] R[err] wherein Rerr]
i s hydrogen or Wjasiazpb?¥l| and R[err] is (Jerr]al kyI optional | y
substi-tuted hydro 1- rmr hol

1-pyrrolidi nw ﬂe&f‘i’ﬁtﬁ {Wbodﬁy ﬁf VH P?S/teg?zo Jlﬂg’p fsrﬂgr% formula

-CONHS( er r] R[ era:chnhRf'emareﬁ{ RYiE hvdrSgéhQirlca fgélkirlyand R ﬁ@m&lkﬂ lébﬁ&hauv substituted
d err]al kyl, phenz 5-or 6-nmenber het er oarly WO 97/ 00864
PCT/ GB96/ 01 4 43 by ydroxy C,.4alkenyl, I-morpholinyl, 1-piperidinyl. I-pyrrolidinyl, pyridylC 13alkyl or

R'is of the formula - CONHSO,R" wherein R" is optionally substituted: Ci.¢alkyl or
phenyl.
15 Preferably R is hydrogen. methyl, ethyl, 2.2.2-trifluoroethyl, cyanomethyli, allyl
or 3-propynyl.
More preferably R is hydrogen. methyl, ethyl or propyl. Yet more preferably R2
is hydrogen or ethyl.
Most preferably R? is ethyl.
20 Preferably R3 is hydrogen.
- Preferably R? is hydrogen or methyl.
Preferably R'is hydrogen. methy! or chloro.
Preferably R®is hydrogen, methyl or chioro.
Preferably R'is hydrogen or methyl.
25 Preferably the 5-7 membered carbocyclic ring containing one double bond is
. optionally substituted by methyl.
More preferably the 5-7 membered carbocyclic ring containing one double bond

is unsubstituted.



-9- In particular, R err] is carboxy, tetrazolyl or of the
formula -CONR[err] R err] wherein R err] is hydrogen and R err] is
Cerr]al kyl optionally substituted by hydroxy or pyridyl methyl, or

Rlerr] is of the fornula -CONHSO err] R err] wherein R err] is ([err]alkyl
(optionally supebiibdsee£d by hydroxy or fluoro) phenyl (optiPcwaBo§01443
substituted by acetam do), isoxazolyl (optionally 5 substituted by nethyl),
or 1,3,4-thiadiazolyl (optionally substituted by acetam do).

Most preferably Rlerr] is carboxy, tetrazole or of the fornmula - CONHR[ err]
wherein Rlerr] is pyridyl methyl or C[err}8Fkyl optionally substi tuted by
hydr oxy, or of the fornula -CONHS( err| Rlerr]. wherein R err]

Cerr]al kyl, 3,5-di meltrhigrablyoR isa$-64ngmbened @rbocycligring sontagring one double bond

of tet rasol yi dprighalty pubstinish SR RGP ShattEh by 1 57% SRRBERY cof Rl

Rerr] is hydrqgg@ngﬁ

ﬁe%ﬁﬂ»lablsﬂd (@ﬂ %ﬁbﬂtxﬂt&dﬁﬁéﬂm}ﬁbkﬁfth@ﬁimﬂlw ly
substituted 5 Glerr]alkenyl, 1-morpholinyl, 1-piperidinyl,
1- pyrrolidinyl '(%'&C[ ]alkyl or Rierr] is of the formila -
CONHSO err] Rl grr] wh id ly substituted: Cferr]al kyl or
phenyl . 15 J Pr eﬁggg%@%lgrris%lfg&hf%?@éen, nmet hyl , ethyl,
2,2,2-trifluoroethyl, cyanonethyl, -allyl or 3-propynyl.
Nbr e preferably Rlerr] is hydrogen. nethyl, ethyl or propyl. Yet nore

preferably R[eréa_| hydr ogen or : Most preferably
R2 is ethyl. referably i s hydrogen.

Preferably R[err] i s hydrogen or met hyt= Preferably Rerr] is
hydr ogen. nethyl or chloro. Preferably R err] is hydrogen,

met hyl or chl oro. Prefer abl{l R}err i s hydr %g[en or nmethyl. 25
Pref erabl y the %C%@brﬁ*wgmﬂ\ﬂel'caz@ Ag(Memt-&HhtMe)lshdMBobl e bond is
optionally sy S_@H MEet hyl . More preferably the 5-7
menbered car bocyc? i Ng contai ni ng one doubl e bond i's unsubstituted.

WD 97/ 00864 -CH»C(Me)—CHa or -CH,C(CH=CH,
PCT/ GB96/ 01443
In one aspect D is an optionally substituted 5-7 membered carbocyclic ring
containing 6ne double bond, C, salky! substituted by a 5-7 membered carbocyclic ring or
15 of the formula -(CH,)nCHR*C(R*=C(RR’.
In another aspect D is hydrogen.

A preferred class of compounds is that of the formula (11):

R2
20 |
§ . CHoN-B-RI

oD

25 wherein
R1, R2 and D are as hereinabove defined. R8 is hydrogen or as hereinabove defined for
substituents for ring carbon atoms in A. and B is phenyl. thienyl, pyridazinyl, pyridyl, or
thiazolyl. '



-10- Preferably Dis a 5-6 nenbered carbocyclic ring containing
one doubl e bond (optionally substituted by nmethyl) nethyl substituted by
a 5-6 nmenbered carbocyclic ring cont ai ni ng one doubl e bond (optionally
substituted by nethyl) or of the fornula

-CHerr]|C(R erwwbproassi err] )Rlerr]. 5 Most pr ef er abl y POTIGB6BIddh e

fornmul a: [err] In one aspect Dis an optionally
substituted 5-7 nenbered carbocyclic ring cont ai ni ng one doubl e bond, .

Cerrtal kyl substituted by a 5-7 nmenbered carbocyclic ring or 15 of the
formula -(CH err])nCHRlerr]C(Rlerr])=C(Rlert}) R err]. I'n

anot her aspect Dis h¥drogen. A preferred class of conpounds is that of
the formula (11): tis to be understood that, insofar a esrtajn of the compoupds afpfermuila()

Rlerr], Rlert] SRats iy (6 Bl SHBRNFactl b ibemfSeSisl vy Srd OF BOEHmRUucle

of the formula (I) containing an asymmetric carbon atom, the invention includes in its
. definition of active ingredient any such optically active or racemic form which poséess&s _
5 pain relieving properties. The synthesis of optically active forms may be carried out by

standard techniques of organic chemistry well known in the art, for example by synthesis
from optically active starting materials or by resolution of a racemic form. Similarly, pain
relieving properties may be evaluated using the standard laboratory techniques referred to
hereinafter.

10 An in vivo hydrolysable ester of a compound of the formula (I) containing
carboxy or hydroxy group is. for example. a pharmaceutically acceptable ester which is
hydrolysed in the human or animal body to produée the parent acid or alcohol for example,
a pharmaceutically acceptable ester formed from the acid with a (1-6C)alcohol such as
metﬁanol. ethanol. ethylene glycol. propanol or butanol. or with a phenol or'benzyl alcohol

15 such as phenol or benzyl alcohol or a substituted 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 ethoxy) group. The term also includes a-acvloxyalkyl esters and
related compounds which breakdown to give the parent hvdroxy group. Examples of a-
acyloxyalkyl esters iﬁclude acetoxymethoxycarbonyt and 2.2-

20 dimethylpropionyloxymethoxycarbonyl.

An in vivo hydrolysable ester of a compound of the formula (1) containing a
hydroxy group is. for example, a pharmaceutically acceptable ester which is hydrolysed in
the human or animal body to produce the parent alcohol. The term includes inorganic
esters such as phosphate esters and a-acyloxyalkyl ethers and related compounds which as

25 aresult of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group.

. Examples of a-acvloxyalkyl ethers include acetoxymethoxy and 2.2-
dimethylpropionyloxymethoxy. A selection of in vivo hydrolysable ester forming groups
for hydroxy include alkanoyl. benzoyl. phenylacetyl and substituted benzoyl and

phenylacetyl. alkoxvcarbony] (to give alkyl carbonate esters). dialkylcarbamoy] and N-



substituents for ring carbon atons in A. and B is phenyl. thienyl,

pyridazi nyl, pyridyl, or t hi azol yl . WO 97/ 00864

PCT/ GB96/ 01443 - 11 -

It is to be understood that, insofar as certain of the conpounds of formla
() def i nedwobaussssay exist in optically active or racenm @eCT/GBIS/OI4Y
virtue of the conpounds of the formula (1) containing an asymetric
carbon atom the invention includes inits definition of active

i ngredi ent any such optically active or racglgi c form which possesses 5 pain
relieving properties. The synthesis of opticdlly active forns may be

carried out by standard techni ques of organic chenistry well known_ in
the art, for exdiatndamipoethyi)iN-alkylcarbarreyd fiogive carhampatesh @rauglwamewg
materials or by 3(%E};on of a racemic form Simlarly, pain relieving
properties may alUat ed using the standard | aboratory techni ques

referred to her ei nAfsiitable ¥lue for an in Mhydwlysabld'amiﬂebﬂﬁaiﬁpbuﬁ&bﬁﬂleﬁmﬁda
conmpound of the fornula (1) contai nbg Fg?‘ar bhox dr.ox gro is. for
(3 )

exanpl e. a pharROSEARIPE 8 CAPORECEEIR 1 a\%‘(%ﬁ agky){orlﬂ atkylamide
human or ani npl o hpdyNifeR) Fl'é&fg)g{lg r’rre'§- ﬂﬁbﬁyPN-&hﬁW%eﬂﬂﬁrﬁwmﬁﬂ

a pharmaceutically accepta rom the actid w t
(1-6C) al cohol samideas met hanol , et hanol . et hyl ene gl ycol . propanol or

but anol ,- or with a ph nol [ _benz I al.cohol heno benzyl .
al cohol or a substi Itou Iﬁ'ﬁ%ﬁgﬁ cuficallysac '%’iﬁ#‘\?ﬁgf”@ ?P“gr?gﬂ’ef"mua&g’s
substituent is,fof étfm|a€1d-ﬂdﬁﬂh§al€ sfticdbniound BOHE fétmull)aiach isshffttiehay K|

(such as net hylé6 (1-40) al koxg (such as ethoxy) group. The term al so
i ncl udes a- acyl esigafar Wmeelsengmdﬂd ition galy witlean ineraenigof ersapic esidisudeasdown t o

give the par %‘t]r,?E%f higic, aﬁgxﬂBlhg_ﬁ, ggluﬁroacenc?lgi%lcc’&%‘?alléé/ &1&%§.efo§example

i ncl ude acet oxy oxyca ony

di met hyl pr opi onysalxgyfredobpovsdofthe formula (I) which is sufﬁcﬁﬂtljv acidic Mor éxatipld atsaklicor

ester of a conp d of the for rrul cont ai ni n hydr ox IS

For Cexample. _a fHelsaah Mot A sush ot o alERD o eRcsih s P ARIPON JOgE 1%3

the human or antdﬁ&htlb@nd& ﬂc Bﬁééiué}?astrﬁ%ﬁ&hﬁl@tdxﬁabﬁx‘mﬂlme, triifeth AR ngiﬁ

i norganic esters suc %‘g hosphat e esters and [err] acyl oxyal kyl " et her s
y

and rel ated conpeuhelinep wi-(2rbydroxyethybemine. of the in vivo hydrolysis of the
ester breakd to gi
[err]-acyl ox;c/)'glnkyl et erg‘”ﬁ'ﬁc%ﬁ%%@é%xyﬁgg’hoxyaglr?éesfwﬁggémpound“f

the formula (I) or pharmaceutically acceptable salts or in vivo hydrolysable amides or ester

[ W

thereof. which comprises deprotecting a compound of the formuia (1II):

R3 R10
20 ||
CHN-B-R?
A ' 1611}

\OD

35 wherein R%2isR1 or protected RI.R10isR2 or protected Rz, R’ n, A. Band D are as
hereinabove defined. and any optjonal substituents ,are‘ optionally protected and at least one
protecting group is present:
and thereafter if necessary:

i) forming a pharmaceutically acceptable salt: .

30 ii) forming an in yivo hydrolysable ester or amide:



di met hyl propi onyl oxynet hoxy. A selection of in vivo hydrol ysabl e ester

form ng groups for hydroxy include al kanoyl, benzoyl, phenyl acetyl and
substituted benzoyl and phenyl acetyl, al koxycarbonyl (to give al kyl
carbonate esters). dial kyl carbanmoyl and N WO 97/ 00364

PCT/ GB96/ 01443 WO 97/60864 PCTAGB6/01443

(di al kyl am noet hyl ) - N-al kyl car bamoyl (to give carbanmates),

di al kyl am noacetyl and car boxyacet yl . ' A suitable value for
an in vivo hydrolysabl e am de of a conpound,gf the fornula | containing

a carboxy group is, for exanple, a N-(1- 6C)'A Kyl or NN-di-(1-6C)al kyl am de
5 such as N-nethyl, N-ethyl, [\I—progy_l , N.N-di nethyl. N-ethyl-Nnmethyl or

NN- di et hyl dH] epaverting one optional sub&timantistqanother gpdeng sUbsitientaccept abl e
salt of a conpound of . : bﬁ'a] ' W |« Che L4 i-0n
salt of a conpound th%{%guq.gg%sgnéyﬂ%mg |cr?eic§8gseﬂ | Cl gﬁotflﬂ?/éb@ﬁggg%g? %lr
exanpl e an aci dhaligtatire or kimwn toithdskiliedichemigtas appmpriatedarthe pmtactiorsefthe groug 0
hydrochloric. h drobrom'ﬁ. syl phurjc, trifluorogcetjc, citric or naleic

aci d; or. for SR&HpfEn.2n M;th “S{edcl??'n"ﬁﬂm"a ‘?‘Hg"qspr mula (1) which is
sufficiently acidic, pglechiPsls @iy B Kmbledy any_cawaﬁenaﬁeﬁ@ww&ib%}mﬂet ]

such as a cal ciumor magnesium'salt’, or an amoni_um salt, or a salt wt
an organi ¢ basditeratie erknownitg therskilled chiinpistias appnobriate forithememoyal efithaprotecting

pi peridi ne. r phol i 0, LS et hyl @FHQ 1 a
further aspect gﬁgpﬁn&ug#ﬁnb%uc% Pg\ﬁ}oggggég%&é%leisos%f%r pr g%%‘g‘?%\%f%e tc?ﬁ{r]:u& of

the formula (1)groip Wik milenn dieatbajcosipegips blsewhet irsthe inoldtulé Vo
hydr ol ysabl e am des or ester t her eof . which conpri_s?s deprotecting. a
conpound of the for nmut&uitabig protecting group for a hydroxy group is, for example, an arylmethyl -

10 group {especially benzyl), a tri~(1-4C)alkylsilyl group (especially trimethylsilyl or
tert-butyldimethyisilyl), an aryldi-(1-4C)alkylsilyl group (especially dimethyiphenylsilyl),
a diaryl-(1-4C)alkylsilyl group {(especially tert-butyldiphenylsilyl), a {1-4C)alkyl group
(especially methyl), a (2-4C)alkeny! group (especially allyl). a (1-4C)alkoxymethy! group
(especially methoxymethyl) or a tetrahydropyrany! group (especially

15 tetrahydropyran-2-yl). The deprotection conditions for the above protecting groups will
necessarily vary with the choice of protecting group. Thus. for example, an arylmethyl
group such as a benzyl group may be removed. for example, by hydrogenation over a
catalyst such as palladium-on-charcoal. Alternatively a trialkylsily! or an aryldialkylsilyl
group such as a tert-butyldimethylsily! or a dimethylphenylsily! group may be removed. for
20 example, by treatment with a suitable acid such as hydrochloric, sulphuric. phosphoric or
trifluoroacetic acid. or with an alkali metal or ammeonium fluoride such as sodium fluoride
or, preferably. tetrabutylammonium fluoride. Alternatively an alkyl group may be
removed, for example, by treatment with an alkali metal (1-4C)alkylsulphide such as
sodium thioethoxide or, for example, by treatment with an alkali metal diarylphosphide
25 such as lithium diphenylphosphide or. for example, by treatment with a boron or
. aluminium trihalide such as boron tribrofnide. Alternatively a (1-4C)alkoxymethy! group
or tetrahydropyrany} group may be removed. for example, by treatment with a suitable acid
such as hydrochloric or trifluoroacetic acid.
Alternatively a suitable protecting group for a hydroxy group is. for example. an

30 acyl group. for example a (2-4C)alkanoyl group (especially acetyl) or an aroyl group



[err] 25 wherein Rerr] is-R[érr] or protected Rlerr], Rerr] is Rerr] or

protected Rlerr], Rerr], n, A Band D are as her ei nabove defined, and
any opti onal substituents are optionally protected and at | east one
protecting group is present: and thereafter if necessary:

form ng a phar nwo®apesésl | y acceptable salt: 30 ii) formng an HCFT/GIF%““
hydr ol ysabl e ester or am de: WO 97/ 00864

PCT/ GB96/ 01443 -13- i)

converting one optional substituent into another optional substituent.
Protecting groups may in general be chosen fr any of the groups descri bed

in the litera ure kno the skilled.che otlatefor the
protection of th¥s V\ﬁ a.g‘ég?%‘ﬁc tog,fn WH?M% fthﬁtaﬁ?) 'ﬁgtfﬂg

conventi onal mtﬂ&@.@san v w1ththec86i%6 rofRgtitl ’Pméf?:?eiﬁﬁﬂlé’%ﬁ gﬁd’x‘n}s
conveni ent net hod as d@sﬁ bed in % Ilterature or known to the skilled

chemi st as appr oguchas en albanoyher a!mmdzglrommam rpmov@i; formyamxﬂeghybbndmlysis with a

g o B el B AR AR ko6 L ShubOe BB ah bl .
mol ecul e. 5 As%ﬁhﬁlé‘?i‘o%cﬁh@%ﬁﬁb'féﬁnw ithio oaatwmﬂdgﬂﬁpispfdrs
for exanple, an aryl nethyl group (especially benzyl)

tri-(1-4C) al kyl s¢xampleyanagy! groupefor srample p(3r8€ aswlﬂom(especlally acetyl), a

tert- butyldlrreth _ s Iy

di met hyl phenyl si y|§,am°)‘y°§ﬁg’| g{éﬁ)&% T(séief @ky%%*x%%r%n dumz’?gsag%g‘?g '?y
tert-butyldi phen:dngﬁ;dtmlyharbmﬂ)l.aﬂ@mh&hbxﬁmuwl groui:e(espeaalaq benzplekyuatbonyljor an
(2-4C) al kenyl group, (especially . ally a (1-4Q al ko gyl F’ up .,
(especi al |y met h8yh#roRy/(eppesially bewgch h?&FSWPtgﬁgﬂn cgp 55@% 9Ye Rfotgefing
tetrahydropyrag- éraﬁbanec&enﬂwﬁme%ﬁeaﬂwea grBkp tﬁﬁxs%?%!ﬁnﬂii@hﬁﬁéﬂ“g
groups w | necessarily vary the choice o prot ecting group. Thus,
for exanple, an groppisuthagian alkagmquikwctrbwl ar dreylzgroummay be rempvidfor example] by

bal 1 o um on- o ha PSP A EHE bed suon SUniRmedi aRids. or cramols ibiom 97,
group such as a kedthbyamkmemmﬂaﬁvdly hn adyl gmdp mtwlamwdosjdawonglrmm

be renmoved, for . . . .
be removed. for example. by treatment with a suitable acid such as hydrochloric. sulphuric

15 or phosphoric acid or trifluoroacetic acid. and an arylmethoxycarbonyl group such as a
benzyloxycarbonyl group may be removed. for example. by hyvdrogenation over a catalyst
such as palladium-on-charcoal.

A suitable protecting 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

20 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 trifluoroacetic acid.

In another aspect the compounds of the formula (1) or (1II) may be prepared by:

25 a) when B is an activated heterocycle and R10 is hydrogen or C1-¢alkyl, reacting a

compound of the formula (IV) with a compound of the formula (V):

30



20 exanple, by treatnent with a suitabl'e acid such as hydrochloric,

sul phuric, phosphoric or trifluoroacetic acid, or wth an al kali netal
or amoni um fl uoride such as sodium fluoride or, preferably,

tetrabutyl amonium fluoride. Alternatively an al kyl group may be

removed, for exwey@lotsssby treatnment with an alkali nmetal (1-4@Galdéadssrdsphi de
such as sodi um t hi oet hoxi de or, for exanple, by treatnment with an

al kali metal diaryl phosphide 25 such as |ithium di phenyl phosphide or. for
exanple, by treatnent with a boron or alum niumtrihalide such as boron
tribromde. Alternatively a (1-4C)al koxynettdfi= gr oup or

t et rahydr opyr anyl grggp may be renoved, for exanple, by treatnent with a
suitable acid su as hydrochloric or trifluoroacetic acid.
Alternatively a suit?ble protecting group for a hydroxy group is. for
exanpl.e. an 30 acyl '‘group. for exanple a (2-4C) al kanoyl group (especially

acetyl) or an aroyl qaprio WO 97/ 00864
PCT/ GB96/ 01443 7/ -14-
(especially benzoy%{. The deprotection conditions for the above protecting
groups will . necesgghily vary with the choigepefy protecting group. Thus,
for exanple, an acyl Qroup such as an al kanoyl or an aroyl group may be
renoved, for exanple, by hydrolysis with a sui tabl e base such as an

. alkali netal hydroxi ﬁ@hfor exanpl e |ithium or ﬁodiun1hydroxide. 5 A
sui tabl e protecting p for an am no, imno 6 )alkylanino group is, for

exanpl e, an acyl group, for exanple a (2-4C)al kanoyl group (especially
acetyl), a (1-4CQaIkox¥garbo yl group (especially nethoxycarbonyl,
et hoxycar bony| ®herein AeBt RHIRAR)RY anshy ity as hereinalydverdefinsd pod Xois ayéavipe@ogup;

R R R e e U

vary with the choice of protecting group. Thus, for exanple, an acyl
group such as an al kanoyl, al koxycarbonyl or aroyl group may be renoved for

exanpl e, by hydrolysis with a suitafe base such as an al kali netal
hydr oxi de, for exanple lithium or spdi um hydr oxi de. Alternatively an
acyl group such as a tert-butoxycarbonyl group nmay be renoved, for
exanple. by treatnent with a suitable & such as hydrochl oric, sulphuric

15 or phosphohjc aq%ﬂﬁﬁﬁ g&ffluoroaﬁgfic acid, and an aryl net hoxycar bonyl
group such as a e yFb ycar bonylsgroup may be renoved, for exanple. by
hydr ogenati on over a cafd}yst such @p pal | adi unguan- char coal

¢) converting X2 to R? in a compound of the formula (VIII):

20
R3RI10
[
25 CH-N-B-X2
/
A
N
oD

v (VIID



A suitable protecting group for a carboxy group is. for exanple, an
esterifying group. for exanple a (1-4C) al kyl group (especially nethyl
or ethyl) which nmay be 20 renoved, for exanple, by hydrolysis with a

sui tabl e base such as an al kali netal hydr oxi de, for exanple |ithium or
sodi um hydr oxi oo 9mgoss4’ or exanple, a tert-butyl group whi pOT/CBY6/E1843
renoved, for exanple. by treatnent with a suitable acid such as
hydrochl ori ¢, sul phuric or phosphoric acid or trifluoroacetic acid.

I n anot her aspect the conpounds of the fornu&g (1) or (Il1) may be prepared
by: 25 a) when B is an activated heterocycl é*and Rlerr] is hydrogen or

| kyl t d of the f I d of
el al ol o5 s s RO, i 2 nutd P b OB RS ©

PCT/ GB96/ 01443 compound of the formula (IX): -15- [err]
R3
5 |
CHNH-B-R?
A
\
oD
(IX)
10

e) reacting a compound of the formula (X) with a compound of the formula (XI):

R3
15 i
CH-OH
A _
\ 4 9
oD X*NH-B-R
20
X) (X1
f) reacting a compound of the formula (XII) with a compound of the
formuia (XVIII):
25

30

e e m—— —



wherein A, B, Rerr], Rerr], Rerr], Rerr] and n are as herei nabove
defined and X is a | eaving group; 10 b) reacting a conmpound of the formula

(VI) with a conpound of the fornmula (VI1): R3
[err] c) converting Xerr] to Rerr] in a conpound of the formula
(M) 20 WO 97/00864 [err] PCT/GB96/01443
-17-
RrR3
) |
CH-X3
A
\
5 oD X6NH-B-R7
&in (XID)

g) reacting a compound of the formula (XIV) with a compound of the formula (XV):

10
R3R10
[
CHN-B-R? XD
Vs
A
N
i5 OH
(Xivy XV

wherein R?, R9. R10, A. B. D and n are as hereinabove defined.
X and X! are leaving groups. X2 is a precursor of R2. X3 is a le‘aving group, X4isa
20 removable activating group. X3 is a leaving group. X9 is an activating gr;up and X7 is
halo or an activated hydroxy group; and thereafter if necessary:
i) removing any pfotecting groups: |
ii) forming a pharmaceutically acceptable salt:
1ii) forming an in vivo hydrolvsable ester or amide:
25 iv) converting an optional substituent into another optional substituent.
) Particular values for leaving groups include halogen. for example, chloro. bromo
and iodo, sulphonates. for example tosylate, p-bromobenzenesulphonate,
p_-nitrobenzehesulﬁhonate. methanesulphonate and triflate or phosphoric esters such as a

diarylphosphoric ester.



WD 97/ 00864

PCT/ GB96/ 01443 -16- d)
when Rlerr] is other than hydrogen, reacting a conpound of the formula
Rlerr]Xerr] with a conpound of the fornmula (1X): [err]
10 e) reactiwgowossgapound of the formula (X) with a conpourRCTHGBIGIORI43
formula (XI): [err] 20 f) reacting a
conmpound of the formula (XI1) with a conpound of the

-18-

Compounds of the formulae (IV) and (V) may be reacted together under standard
conditions for example, in an aprotic solvent such as DMF in the presence of 2 weak base,
in a temperature range of ambient to 1800C. Suitable values for X include, halo, tosylate,
mesylate and triflate. In particular X is chloro or bromo.

5 The compounds of the formulae (VI) and (VII) may be reacted together under in
an aprotic solvent such as DMF, in the presence of a base such as potassium carbonate or
sodium hydride and in a temperature range of 09C to 100°C. Suitable values for X1
include halo. tosylate, mesylate and triflate. In particular X! is bromo.

A precursor of R9 is a group that can be converted into R9.

10 Particular values for X2 include cyano, carbamoyl. alkoxycarbonyl. carboxy and
activated carboxy groups such as acid chlorides and activated esters.

The cyano group may be converted into 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

15 B.J Donner JOC, 1993, 58, 4139-4141; BE Huff et al, Tet. Lett, 1993, 50, 8011-8014; and
J.V. Duncia et al, JOC 1991, 56, 2395-2400.

Alkoxycarbényl may be converted into a carboxy group by acid or base
hydrolysis. For example. base hydrolysis may be carried out in an organic solvent such as
methanol or THF in a temperature range of ambient to 100°C. in the presence of sodium

20 hydroxide or potassium hydroxide.

Aéid hydrolysis may, for example, be carried out in neat formic acid or neat
trifluoroacetic acid optionally in an inert organic solvent such as dichloromethane.

An alkoxycarbony! or an activated carboxy group, such as an acid chloride or
activated ester, or an acy] group such as an alkanoyl group may be converted to an amide

25 group by reacting with the appropriate amine in an inert solvent such as DMF or
dichloromethane. in a temperature range of 0°C to 150°C. preferably aroﬁnd ambient
temperature. in the presence of a base such as triethylamine.

The compounds of the formulae (IX) and R10X3 can be reacted together in an

aprotic solvent such as DMF in the presence of a base such as sodium carbonate or sodium



formula (XVI11): 25 30 WD 97/ 00864

PCT/ GB96/ 01443

-17 - [err]
g) reacting a conpound of the formula (XIV) with a conmpound of the formula
O WO 97/00864 | PCT/GB96/01443
-19-

15

20
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hydride. Suitable values for X3 are halo, tosylate, mesylate and triflate, in particular halo
such as iodo. .

The reaction between comppunds of the formulae (X) and (XI) is conveniently
carried out under mild conditions known for the Mitsunobu reaction, for example in the
presence of di (Cj.4alkyl)azocarboxylate and triphenylphosphine or 1 L1l
-(azodicarbonyl)dipiperidine and tributylphosphine (Tet. Lett. 34, 1993, 1639-1642) in an
inert solvent such as toluene. benzene, tetrahydrofmah or diethylether, in particular
toluene. Examples of removable activating groups are tert-butyloxycarbonyl and
trifluoroacetyl.

Compounds of the formulae (XII) and (XIII) are generally reacted together in the
presence of a strong base such as soditun hydride. lithium diisopropylamine or
LiN(SiMe3)2, in DMF or an etherial solvent such as ethy! ether or THF in a temperature
range of -78°C to ambient temperature. Suitable values for X° are halogen. for example,
methanesulphonate to tosylate. Examples of activating groups for X6 include
tert-butyloxycarbonyl, halogen and trifluoroacetyl.

Suitable leaving groups for X7 include tosylate. mesylate. triflate and halo, for
example chloro or bromo. The reaction between compounds of the formulae (XIV) and
{(XV) may be performed in an inert organic solvent such as acetone or DMF. ina
temperature range of ambient temperature to 60°C. in the present of a mild base. For
example, when X7 is bromo. reacting (XIV) and (XV) together in DMF. at ambient
temperature in the presence of a base such as potassium carbonate. Alternatively a phase
transfer systen could be used. X7 can be Hydroxy which is activated in situ using the
Mitsunobu reaction (O. Synthesis, 1981, 1.).

Compounds of the formula (XIV) wherein R is R' and R'* is R? have pain-
relieving properties in their own right.

The compounds of the formula (VIII) can be prepared using processes a), b). d).
e). f) or g) from the appropriate starting material wherein RY is replaced with X2.

The compounds of the formula (IX) may be prepared by using any one of

processes a), b). ¢). e), p) or g) from the appropriate starting materials wherein RIOs

hydrogen.



[err] wherein R err], Rerr], Rerr], A B Dand n are as herei nabove
defi ned. X and X[err] are leaving groups. X2 is a precursor of Rerr],
X[err] is a leaving group, Xerr] is a 20 renovabl e activating group.
Xerr] is a leaving group. X[ err] is an activating group and X7 is hal o
or an activat esydymbosssy group; and thereafter if necessary: PCT/GEBIOMA3I ng
any protecting groups: i) formng a pharnaceutically acceptable salt:
iii) formng an in vivo hydrol ysable ester or am de: 25 iv) converting an
optional substituent into another optional §ﬂ£§tituent.

Particul ar val ues for |eaving groups include hal ogen, for exanple, chloro,

br ono and iodo, sulphonates., f xanpl e.t osyl at

p- br ompbenzenesul phonhﬁgwmpmﬁldﬁ#)'ﬁ‘ﬁggﬁg‘gﬁ@ma&y%ﬁ?ﬁg? PIFRETeS fom SomRgHugs.of
and triflate or gplyesP(Ve. esters such as a di aryl phosphoric ester.

WD 97/ 00864

PCT/ GB96/ 01443 The compounds of the formulae (V), (VI), (XI), (XIII) and C. ~) arejg8nerally

Conmpounds of the for ae (I and na reacted together under ..
Standard. © conEPTRF R bt dn i toade b ol abdiEEouE o rAfEEHTE  SBE n
the presence Gf egarifiadorithsi@ known irtha aft SoHelaRd o Bpsraids cCortaiR 68 -Sotind$ 6F the
180[err]C. Suitable values for X include, halo, tosylate, mesyl ate and

triflate. In pafermuia @, whereindhisshloreer bpmacranie prepared by orvesingo%a grawp in
Lo on 2 (i Brd G660k M vt oSl
or sodi um hy dgemiesuelnas sulphanylehjreidas phosphoroug eichioride sphobhoraus péfitathtoride Gr
Sl b e vl U B hnopating e 2] oot B omiE B b e W fner
10 aprotic solvent. ' -
It is also possible to synthesise certain intermediates and even protected
compounds using primarly ring synthesis. Here. reference is made to the compendium
'The Chemistry of Heterocyclic Compounds’ E.C. Taylor and A. Weissberger (published
by John Wiley and Sons) and *Comprehensive Heterocyclic Chemistry'. A.R Katritsky and
Is C. W Rees (published by Pergamon Press).
Compounds of the formulae (IV), (VII). (VIII}. (IX). (X) and (XII) can be
prepared by reacting a compound of the formula (XV) with the appropriate hydroxy
precursor of the compounds of the formula (IV), (VII). (VIII). (IX). (X). (XII) or (XIV)
using similar reaction conditions to those described for process g).
20 Compounds of the formuia (XV) can be prepared from appropriate starting
materials by forming the -CH( R3NR10)-B-R? group using a similar process to one of
processes a), b), c). d), €) or f).
Alternatively, the compound of the (XV) in which R10 is hydrogen can be
prepared by reducing a compound of the formula (XVI):
25

30



A precursor of RO is a group that can be converted into R9. 10
Particular values for X err] include cyano, carbanoyl. al koxycarbonyl,

car boxy and activated carboxy groups such as acid chlorides and
activated esters. ~ The cyano group may be converted into a
tetrazol e ri ngwbwremect i ng, for exanple. wi t h amoni um or PCT/GBRE0EES | n
an aprotic solvent such as DMF. in a tenperature range of 100[err]C to

130[err]C. For further information on tetrazole synthesis see S. J.
Wttenberger and 15 B.J Dormer JOC, 1993,58,4139-4141; BE Huffetal,
Tet.Lett, 1993, 50, 8011-8014; and J. V. ncia et al, JOC 1991, 56,

2395- 2400. 3 Al koxycar bonyl may be converted into a carboxy
group by acid or baseR hydrol ysis. For exanple. base hydrolysis may be
carried out in an orgpnic sol vent such as met hanol or THF in a
tenper.ature range of anmbient to 100[err]C, in the presence of sodium 20
hydr oxi de or potassiuﬁ#NﬂﬁR@xide. Aci d hydrol ysis may, for
exanpl e, be carriﬁg’but in neat formc acid or neat .  trifluoroacetic
acid optionally inapn inert organic solvent such as dichl oronet hane.

An al koxycar bgnyl or @p activated carboxy group, such as an acid chloride
or activated ester, or an acyl group such as an al kanoyl group may be
converted to an am de 25 group deacting with the appropriate amne in an
i nert solvent such as DVF or di chl oronet hane, in a tenperature range of
O[err]Cto 150[err]C. 3;‘)lref erably around anbi ent tenperature. in the
presence of a baheremRTRASRY andot g lashereinabove defined. The conpounds of

the forrmulae (1 X) and err] X[ err].ca eacted together in an
hprot L6 0l vent buch. SOmBRIST teiforgmia BFD S8t beoqieed SHAE he® & Susivm
carbonat e or gogbidfydride or soditcyaloBO8figkiride. The compounds of the formula{XVI) can be
PCT/ GB96/ 01443 -19-

hydri de. Suit abprepeetl b teatting a¢ompound pfth formula(VE)wish @ compoupt of the forhula
triflate, in pa&%{lgkj_l ar hal o such as i odo. The reaction

bet ween conpoun “the fornulae (X) and (XI) is conveniently carried
out under mld conditions known for the Mtsunobu reaction, for exanple in

the s presence of di (([err]al kwl )azocarboxylate and tri phenyl phosphi ne or
1l err],1ferr] -(azodic o) di pi peridine and tributyl phosphi ne (Tet.
Lett. 34, 1993, 1639-164%) in an inert solvent such as toluene. benzene,
tetrahydrofuran or diethykether, in particular t ol uene. Exanpl es of
renovabl e activating groupfRre tert-butyl oxycarbonyl and

' (XVII)

wherein R3 is as hereinabove defined and P is a hydroxy protecting group and thereafter
20 deprotecting the hydroxy group.

The reaction between compounds of the formula (VI) and (XV1I) can be carried
out under standard conditions known in the art for the formation of an imine (Schiffs base).
which can be reduced in situ. For example, imine formation and reduction in situ can be
carried out in an inert solvent such as toluene or tetrahydrofuran. i_n the presence of a

25 reducing agent such as sodium cyanoborohydride (NaCNBH3) under acidic conditions
(Synthesis 135. 1975; Org. Prep. Proceed. Int. 11, 201. 1979).
Optional substituents may be converted into other optional substituents. For
. . example an alkylthio group may be oxidised to an alkylsulphinyl or alkysulphonyl group. a
nitro group reduced to an amino group. a hydroxy group alkylated to a methoxy group. or a

30 bromo group converted to an alkylthio group.



trifluoroacetyl. 10 Compounds of the fornulae (XI1) and (XIl1) are

generally reacted together in the presence of a strong base such as
sodi um hydride, lithiumdiisopropylanm ne or Li N(Si Me3)2, in DVMF or an
etherial solvent such as ethyl ether or THF in a tenperature range of
-78[err]C to awbiospbssaenperature. Suitable values for X err] REEGBRUOIHEN
for exanple, nmet hanesul phonate to tosyl ate. Exanples of activating
groups for X err] include 15 tert-butyl oxycarbonyl, hal ogen and
trifluoroacetyl. Suitabl e | eavipg groups for X7 include
tosylate. nesylate. triflate and halo, for exanple chloro or brono. The

reacti on between co d the f I Xl \).. and b
performed in an i nemjW&%@‘fﬂﬁ%ﬂ%‘fe%ﬁ%%ﬁ%ﬁ%%@?gwpwﬁ%g?w& (Dand
tenperature r an%l) @hd i diates RIHRE brtbbiatiod Gf&%ﬁ%ﬁds@fﬂidfoﬁbﬁa@%%llpiwh&l

n

m | d base. For exanple, when X7 is brono. reacting (X a
t oget her in D\VFappropuaibivsing standard meghwds known inthe ere Foresemple. aracyl grauporsalien

as potassi um carbonate., Al ternative .1 f : e
used. X err] caf Be Wat?edﬁv({\ﬂﬁ%fc‘ﬁyq @%@F@%ﬁ%ﬁgx}enmg @%ﬁﬁeﬁéﬂ@%@?mﬁ&wﬂ, ab
Mt sunobu r eagt ifgrhyl @rogfw fdtafyiation Withhitarkumh tetrachloride and dichiéiongthiyhethylcsdther) e

formula (XI'V) wherein err] is Rerr] and Rerr], is err] have pajn- 25
relieving propemitfogropmby pifiptionswjth eongsntrated nitric acid concen sulp t he

formula (VIII ne. - 11S | e), f
fromt he(apprép?’%@&éﬁrgl nﬁgﬁ%ﬁéﬁﬁﬁ'&g@ﬁoﬁfﬂﬁqﬂg&?épl acezj Wi % hOr 9
X[err]. ITWwill leecapprediatéd thdt. inlcertdiosteps i the i dpenes tocampaul
u[si ng] any one of rqc ses.]%}:. b%. C). eml,s. ggmo? W}Tﬁthg. e .ﬁdﬁ‘
appropriate staPff Fbr?ébm%ﬁiéﬁ will e neg sﬁ"ﬁ%%?ﬁ"}ecf i) fH&%‘PBﬂe‘%ﬁ‘?“Ps In intermegipfes

97/ 00864 10 in order to prevent side reactions. Deprotection may be carried out at a convenient stage in
PCT/ GB96/ 01443 -20 -

The conpounds ofthe 1gactionsaqHenceoucy prosgetipe isrnodangey regisethr ed fr om conmpounds of

the formula (VI). T . - .
(X1), (XI11) ( ané (xv) & séata%}ﬁeé?‘gﬁﬁ@%r&%ﬁﬁ‘ﬁ%hﬁepﬁ%&g# W%’?%‘%@%ﬁg éré:}a &PEY
met hods anal ogowahameir@reffectiof Bitypeproeigiandirsanid iofi vilieinGhereHafifesildto rddesae

known in the art for, rel ated conpounds., Certain co unds of the formul a
(V), wherein X i whish. for,gxampls; ,°°E‘8Hmﬁ‘e‘nﬂi*@ﬁ’é?°é¥i° “&98?16’&&'?? H&“ﬁﬁmb‘i 0

group in  1he drinfifls MEEalttitl. TeainGrofers ¥rtheRbmpBaids nfy beli@mafratddng
systemwi th a chlorinating
using the test procedures set out below:-
(a) an in-vitro guinea pig ileum assay which assesses the inhibitory properties of a
test compound against PGE>_induced contractions of the ileum: ileum was immersed in
oxygenated Krebs solution containing indomethacin (4 pg/ml) and atropine (1 uM) and
20 which was maintained at 37°C: the ileum was subject to a tension of
1 g; a control dose response curve for PGE;_induced contraction of the ileum was
obtained: test compound (dissolved in dimethylsulphoxide) was added to the Krebs
solution and a dose response curve for the PGEp.induced contraction of the ileum in the
presence of the test compound was obtained: the pA2 value for the test compound was
25 calculated:;
b) an in-vivo assay in mice which assesses the inhibitory properties of a test
compound against abdominal constriction response induced by the intraperitoneal
administration of a noxious agent such as dilute acetic acid or phenylbenzoquinone
(hereinafter PBQ) ﬁsing the procedure disclosed in European Patent Application No.
30 0218077.



agent. such as sul phonyl chloride, phosphorous trichloride, phosphorous
pent achl ori de or P(OdJ[err] or bronpnating agent such as phosphorous
tribromde or P(COBr3, in an inert 10 aprotic sol vent. It is
al so possible to synthesise certain internedi ates and even protected
conpounds usi ngopreeses |y ring synthesis. Here, reference i s REIEBIGOIME
conpendi um The Chem stry of Heterocyclic Conpounds' E. C. Taylor and A
Wi ssberger (published by John Wley and Sons) and ' Conprehensive

Het erocyclic Chem stry, A R Katritsky and 1 . WRees (published by

Per gamon Press). Conmpounds of th& Tornulae (1V), (M), (VIII),

(IX)y, (X) and (XI'l) can, be prepared by reacti.ng a conpound of the

formula (XV) with the%‘bﬁ%ﬁb&*a%%ﬁvi?%%m@eﬁeéeg‘hee?mmm%@%ﬁﬁw&mgam
the formula (I V) 3 il tsSid | 1| ar
reacti.on condi mt%%%&rtalhéohggé%aesseg i%g&i%%%agé%gg@sﬁgs)s. Zoycomﬂ&h %ﬁ%‘é‘fjﬂnds
of the fornul a fodvinladamaybke qemepstrated 4t therfollpwing sonczntzations ot dases in ongmt morecdfs

t)y form ][lg t he 8{?%&“2&& tzo%&g%&%a%@jerr] ]9; oup using a simlar process
0 one o pr : , . ; or : :
Alternativelys the comegyael QA%H_'@;(XV) in which Rlerr] is hydrogen can be

prepared by reducing a conpound of the fornula SXVIO): 25 30
WD 97/ 00864 Test (b):- ED3g in the range, for example, 0.01-100 mg/kg orpltyr/ GB96/ 01443

-21 - No overt toxicity or other untoward effects were noted in Test (b) when
compounds of the formuia I are administered at several multiples of their minimum
inhibitory dose.

10 Prostaglandin receptors and in particular receptors for PGE; have been
tentatively characterised by Kennedy et al. (Advances in Prostaglandin, Thromboxane and -
Leukotriene Research. 1983, 11, 327). The known PGE> antagonist SC-19220 blocks the
effect of PGE5 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 possess SC-19220

I5 sensitive mediated effects were said to possess EP) receptors. Based on this compounds of
the present invention, possessing activity in Test (a), are EP{ antagonists.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a compound of the formula (I) or an in-vivo hydrolysable
ester thereof or an amide thereof. or a pharmaceutically-acceptable sait thereof. in

20 assdciation with a pharmaceutically-acceptable diluent or carrier.

The composition may be in a form suitable for oral use, for éxample a tablet.
capsule. aqueous or oily solution. suspension or emulsion; for topical use, for example a
cream, ointment. gel, spray or aqueous or oily solution or suspension: for nasal use. for
example a snuff. nasal spray or nasal drops; for vaginal or rectal use, for example a

25 suppository or rectal spray: for administration by inhalation. for example as a finely
divided powder or a liquid aerosol; for sub-lingual or buccal use. for example a tablet or
capsule: or for parenteral use (including intravenous. subcutaneous. intramuscular.
intravascular or infusion), for example a sterile aqueous or oily solution or suspension. In
general the above compositions may be prepared in a conventional manner using

30 conventional excipients.



[err] wherein Rlerr]-Rerr], Rerr] and n are as herei nabove defined.
Conmpounds of the forrmula (XVI) can be reduced using agents as sodium 10
borohydri de or sodi um cyanoborohydride. The conpounds of the fornula (XVI)
can be prepared by reacting a conpound of the fornula (VI) with a
conpound of t wo %7008l a (XvVI1): J[err] wher ei nPEHGBS6/03843
her ei nabove defined and P is a hydroxy protecting group and thereafter 20
deprotecting the hydroxy group. The reaction between conpounds
of the formula (VI) and (XVI1) can be car rjf“j_ out under standard

condi tions known in the art for the formation of an imne (Schiffs base).
whi ch can be reduced.4n SitL{ For exa | mne for tiwnd reduction in

: | e
situ can be  carri &8 BRPUT QL afive Rpgredicnt{that s a coppound of o {ora |
t et r ahydr of ur apharhacetical BraR8& b it theréot) BN CoRYindd With ot 6P mar 2 &
cyanob)cgrohydri de (NaCNBH err]) under a{gﬁii_c condiltio_ns ?Sy_nt ﬁesﬁg@%,
1975; Org. Preprodmessingle dosage form will pecessatiioyary depending upon the host traited and the

bstit t . ed. | ot:her optional subst.ituents. For
axanpl o an a koY uRes TARESEbfioloth o A7 exhin, A R ot oreh
al kysul phonyls ginitistration to htriatiowill generall€ Ssiftael. fof expllideh @5 Righo 2 gHFAEGEY

group alkylated to a nethoxy group. or a 30 bronp group converted to an
al kyl t hi o gr oufgent compounded with'an appropriate and convenient amount of excipients which may

vary from about 5 to about 98 pércent by weight of the total composition.

According to a further feature of the invention there is provided a compound of

the formula (1) or an in-vivo hvdrolysable ester or amide or a pharmaceutically-acceptable
10 salt thereof, for use in a method of treatment of the animal (including human) body 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 hydrolvsable ester or amide ora
pharmaceutically-acceptable sait thereof. in the manufacture éf a medicament for use in the

15 relief of pain in the animal (including human) body.

According to a further feature of the invention there is provided a method for the
relief of pain in the animal (including human) body in need of such treatment which
comprises administering to said body an effective amount of a compound of the formula .
or an jn-vivo hydrolysable ester or amide or a pharmaceutically-acceptable salt thereof.

20 As mentioned above. a compound of the formula () is useful in treating the pain
which, for example. accompanies inflammatory conditions such as rheumatoid arthritis and
osteoarthritis. In using a compound of the formula I for therapeutic or prophylactic
purposes it will generally be administered so that a daily dose in the range, for example.
0.1 mg to 75 mg per kg body weight is received. given if required in divided doses. In

25 general lower doses will be administered when a parenteral route is employed. Thus. for
example. for intravenous administration. a dose in the range. for example. 0.05 mg to 30
mg per kg body weight will generally be used. Similarly. for 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 (1) are primarily of value as therapeutic

30 agents for use in warm-blooded animals (including man). they are also useful whenever it
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Vari ous substituents may be introduced into conpounds of the fornulae (I)
and (I'11) and intermediates in the preparation of conpounds of the
fornul ae (1) wodbbdss), when appropriate, using standard rEIVGRIEO1443 0WN
in the art. For exanple, an acyl group or alkyl group may be introduced
into an activated benzene ring using Friedel-Crafts reactions, a 5 fornyl
group by fornylation with titaniumtetrachl gride and di chl oronet hyl et hyl

et her, a nitro group by nitration with tontentrated nitric acid
concent rated sul phuric acid and brom nation with brom ne or
tetra(n-butyl) &rfﬁﬁiﬁl’eé ﬂEPeeffeCts of PGE2 at the P fpqeptopdasgdiandest a). ckhushat |

t t
in certain stegg %/se@ﬁhhrot i dsForRURPHEY el%{)éﬂ%ﬁﬂ&@cﬁ

(ry, a1t wll be Kecessar certa| n functiona
i nt er medi at es ldStsmdmﬂieseatdlﬁerphamctdogxmegMS Deprotection nay be

carried out at a conyenient fhe reaction se ce.on
protection is no | ong&r' ?‘é‘tﬂfs‘f‘%’g&d‘wmmh"wmn omRop ﬁ&‘ ‘éﬂ)?“@"f
conpounds of st Rgrué f tﬁb'{r@atﬁxlaﬁt of'cErtdin hﬁﬁﬁﬁﬁa’i&ﬁ afd nédlﬁnﬂﬁﬁhﬁto? dﬁ@&@i‘ﬁlu@ﬂarc
effects of E-type prost 3 andins and of value in the relie

m)dﬁr ate ) pacwrently disate mth@«anﬁgp&{gea%seompbmrbson-mmtw@mw idmasf
S A el A W hidhang At KRR LR o SElal Ao RERIACS ©

t he conpounds rocedures: serout
bel ow. - (a) tolmeﬁinand‘pltdxid’am glo-adminisirgtion cflarcompomyd offthefonasliad sdtha NSWID

i nhi bitory propert| of ai nst PGE[err]-jndu
contractions of®®¥ “‘i“%ﬂ% nﬁﬁ‘r@?‘g%g‘%ﬂrﬁgem'ﬁ ARFSY %@‘S@P““"C
sol ution Conioa'eﬁbag Th&@%[e'i‘iﬁ@li%oﬁ%f L&fefskgfdgje}feégﬂ'oﬁxttﬁé’ﬂswn@ﬁcl{éir r]M and

20 which was maintained at 3/7[err]C the ileumwas subject to a tension of
1 g; a control gdswintestispeifectsarerreduced TRGEcenrdipg tmalfirthdr feamterofthd ipventibnt he

| d dyl B et bk st oD o
added to the KR POV R R PR D S B R Pois gopRor e 7S

PCE[ er r] - i nduc dornfuda¥ly, 0fni Aviod hydielysdoieidier Br dhide or phme&eﬂaelvc&ccdp&eletsa&t
conmpound was obt ai ned the pAlerr]. value for the test cg und was, 25

cal cul ated;  thergpt.in °°%1H“‘F"r?n\ﬂf%ma%‘§ay"ﬁhﬁ%8@‘mﬁ?¥ﬁ inhebitors pen-sigrgidal
i nhi bi tory piORGElihERnmbtod g3t and a p WHMI@Q@&P&BIe%ma{FoPQAmEP“St riction

response i nduced by the I ntraperitoneal adm ni stration of a noxious
agent such as dilute 'H@@momdsofﬂxe iptreation treyiale bé nsed avith other lanti-dnflagimatery

gg%oﬁ' ng the BLACGIRRE afliidR S mb Iyl SRRy & udPR 38 hlsOsei3n 30
European Patent Applications Nos. 0351194, 0375368. 0375404, 0375452, 037547.
0381375. 0385662. 0385663. 0385679, 0385680).

20 - The compounds of the formula (I) may also be used in the treatment of conditions

such as rheumatoid arthritis in combination with antiarthritic agents such as gold.
methotrexate, steroids and penicillinamine, and in conditions such as osteoarthritis in
combination with steroids.
The compounds of the present invention may aise be administered in degradative
25 diseases. for example osteoarthritis. with chondroprotective. anti-degradative 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 o. value for the treatment of pain. Thus for

30 example. a known opiate pain-killer (such as dextropropoxyphene. dehydrocodeine or
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Al t hough the pharnacol ogi cal properties of the conmpounds of the fornula I
vary wi th structural change as expected, in general activity possessed
by conpounds ofyddimesssa formula | may be denonstrated at the fRCT/GBRGII443
concentrations or doses in one or nore of - the above-nentioned Tests (a)
and (b):- 5 Test (a):- pAlerr] > 5.3; Test (b): -
ED30 in the range, for exanple, 0.01-100 rrg/}gg orally. No
overt toxicity or other untoward effects wer€"hoted in Test (b) when
conpounds of the fornula | are adm nistered at several nultiples of their
m ni num i nhi bedeine) onauantagonist of other pain s inflammation mediatgss.sch %

n,
particul ar receptors.for. P 8 I C j y
Kennedy et. al. B{kx VEHES a.lféﬁ&ﬁé g;s'{eag\éfaeg&gﬁe,;a ﬁﬁ?%ﬁ%&%%%ﬁéﬁé%&(}ﬁé@%%ﬁ%ﬁ%ﬂ
Research. 1983, alGABRR Jrecepid€agon ﬁmhdalaﬁim chdnnellocken :asbdiﬁﬁch&ﬁﬁd D?lbblm,lescbmg
effect of PGE2 on sone tissues such.as guipea pig ileumqr do undus hut
not on other  TCFRIOTEYAZONSH aﬁ“@h’é“%%‘%"?‘ﬁ&ﬂ%&‘ %Pgewmgm t°r‘92§§é‘°“°l_‘ of
L ssues ol ch spfhuisi SPmPRMBRTCochibn S Usttull B B ot 8l fihfactnic Sl d
r ed on t ds of

to possess EP[se receptors. Bas i's conpounds t he present

i nvention, posseempositicmafiths inyerition.T@besecampositiensmmydierisefghingbe ieatment of mild,
According to a further feature of the inyent.ion there is.grovi ded a S
phar maceut i cal MOdeEL I e EA%e QRSCTAIDEY qus. EYEBLA of the formula
(1) or an in-vivo hydrgle%smiBbhds of the prbntliivehon may a6 bésdhiasteRe i®Bdne Or a
phar maceutical | y-acceptabl e salt thereof, in 20 association with a .
phar maceut i cal | issasss puchiss osteororasis with caleiionincand bisphosphonates.  The
composition MRy D€ 1N fhelidlelhSdliARiG bl flusthild in'1AEfollbAing TEATRA R EkATIEL n
capsul e. aqueous or oily Sor Ut on, suspensi on or enulsion; for topical use,
for exanple a  which @akss amherivisestatedgel , spray or aqueous or oily solution
or suspension: for nasgl use, for ex snuff. nasal spray or nasal

{ apple a
drops; for vaginal or Fec‘?V&Pmﬁ‘é‘E‘?“feB"rca&%tgy?%e% Y™ ory or rectal

spray: for adm qmé?_d&xe RvoRbiup plocédubdsaiere Eafie®S@MRtErembval of tesiud! solids by
di vi ded powder or a liquid aerosol; for sub-lingual or buccal use, for

exanpl e a tabl etfiltbation; capsule: or for parenteral use (including '
DL Bvenous,  SHDCUL A0S LGNS o o MANERR Bl SA
general the abovatait@ablpsiti ons may be prepared in a conventional manner
using 30 conventional (eli)i()ci ei, een Epsrbducts of the formula I have satisfactory microanalysis and their
structures were generally confirmed by NMR and mass spectral techniques:
(iv) melting points are uncorrected and were determined using a Mettler SP62
20 automatic melting point apparatus or an oil-bath apparatus: melting points for the
end-products of the formula ] were determined after recrystallisation from a conventional
organic solvent such as ethanol, methanol. acetone. ether or hexane. alone or in admixture:
'(v) the following abbreviations have been used:-
DMF  N.N-dimethylformamide;
25 THF  tetrahydrofuran -
DMSO dimethylsulphoxide
MPLC medium pressure liquid chromatography

TFAA trifluoroacetic anhydride
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The amount of active ingredient (that is a conpound of the forrmula (I) or-a
phar maceuti cal | y-acceptable salt thereof) that is conbined with one or nore
excipients to wooppesdeice a single dosage formw || necessari [PCTIGBY§/01443
dependi ng upon the host treated and the particul ar route of

adm ni stration. For exanple. a fornulation intended for oral 5

adm nistration to humans will generally contf.}n for exanple, fromO0.5 ng

to 2 g of active agent conpounded wi th anappropriate and conveni ent
anount of excipjients which may vary from about 5 to about 98 percent by
wei ght of the tmposml on. _ According to a further feature
of the invention there.iNSsHQHa 1y : 08l R Bhxd

i n-vi vwo hydrol ysabl e ester “or an p ar maceut | ca y accept abl :
salt thereof, fasiduse in a nethod of treatment of the animal (including
human) body by t her,a

the invention there | ﬁ%\?ﬂ@gﬂ’wy@f&rgrgb%&%ﬁ’&ﬂ&g‘{ %?e{ hfee?t)ﬂnejl gf 1.

or an in-vi vos hygzelNsedilifnins]-sipyfdyladibsis/ifé (réference example 1) (0.8 g ?(ZOmmol) in
phar maceuti cal | y-acceptabl e salt thereof, in the nanufacture 0

nedi canent for medanod (3 mé)wmﬂ%ml)ovas;beﬂﬁdmthtsﬁ@umrhyﬁmanﬁ(m e dgheruran)
bod t
p?ozl ded a net hc?ﬁmég‘r %hﬂ%dL{% t??f%\‘fd’ug{ gﬁ?e;go ‘éﬁgﬁl?ﬁva %lﬁir‘}#p%"ng r%rr%%)

body in need ofa:ﬂmhetwﬁdd@t%mﬂmsxonmpmﬂxﬁeﬂvatﬁmcmcsicararﬂgeﬁm ssiafad 30

body an effective ano of .a co nd of the for . an jn-viy
hydr ol ysabl e esPIMS, u’gﬁpa“é'%ﬁatea Hittered and yashed rg,g Fé’tﬁ“éggeélt?g’t"ﬁéheéﬁ!%
20 lﬁsomdngtg@d,hﬁbgmm(oaygyorrpound of the for mula (1) is useful in
treating the pain whi ch, for exanple. acconpanies inflammatory

condi tions suchMPs20ha09%G.0i d arthritis and osteoarthritis. In using a
conmpound of the ) rapeutic or prophylactic pur poses it
wi |l generally ﬁigéﬁxbn?s?e?’h&'@g that a daily dose in the range; for
exanpl e. 0. INMR (@00 My DMSOK) 6011y3 (L31)) 8.6 $q," 8D e4.VE (6, 2H); 82 (5,12H); 5.55

o S To R 0 T s B A e B Tk v

adm ni stratiog, gy dose in the range. for exanple. 0.05 ng to 30 ng per
kg body wei ght vm | generally be used. Similarly, for adninistration by
i nhal ati on. a dose in the range. for exanple. 0.05 ng to 25 ng per kg

body wei ght w | Wd Al t hough the conpounds of the
formula (1) are |y of value as therapeutic 30 agents for use in

war m bl ooded ani mal s (Theebmgouwrgs irmthe followiig bl wdré prepsred tiding\bsimildemethbd to
that of example 1.

20 : | X COOH
Br
T
OR Et

zZ R Footnote
25

CH -CH(Me)CH=CH> a
30 CH -CH,CH=CHMe b

SUBSTITUTE SHEET (RULE 26)
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required to antagoni se the effects of PGE2 at the EP[err] receptor, based
on test a). Thus, they are useful as pharmacol ogi cal standards for use
in the devel opwoemt/ousts new bi ol ogi cal tests and in the searrcr/dBYs/orIev

phar macol ogi cal agents. By virtue of their ability to relieve
pai n, the conpounds of the formula | are of 5 value in the treatnent of

certain inflammtory and non-inflammatory QLﬁﬁgses whi ch are currently

treated with a cycl ooxygenase-inhibitory non-steroidal anti-inflanmatory
drug (NSAI D) such i ndonet haci n, ketorol ac, - agetyl salicyclic acid,

i buprof en, sulindac. Z tolmetin andRpiroxicanl CoﬁgﬁﬁP stration of a
conpound of the fornmula | with a NSAI D can result in a reduction of the
gquantity of the latter agent neede 0 produce a therapeutic 10 effect.
Thereby the likelihooGHof adwEHpEMeCHES f ects fromthe NSAI D such as
gastrointestinal effects are reduced. Thus according to a further feature

of the invention there is provided a pharmaceutical conposition which
conprises a cegnpound gix the _cH (Me), Or an in-vigo hydrol ysabl e
“ester or am de or pharnaceutically-acceptable salt thereof, in
conjunction or adm xture with a cycl ooxygenase inhibitory non-steroidal 15
anti-inflammatory agepty and '!ﬁgﬁi‘ i cal ly-acceptabl e diluent or
carrier. e conpgh s-ggﬁﬁﬂ% i nvention naépalso be used with
ot her anti-inflammat ory agents such as an inhibitor of the enzyne

5-1-i poxygenase (such e%%thosecgggﬁgﬁgggnég Europeaanatent Appl i cations
Nos. 0351194. 0375368. 75404, : 7547. 0381375. 0385662.
0385663. 038579. 0385680). 20 The conpounds of the formula (1) may
al so be used in the treatnent of conditions such as rheumatoid arthritis
in conbination with antiarthritic agents such as gol d. nmet hot r exat e,

steroids and penicillbgpnine, ang4(:>§onditions such as_osteoarthritis in
conmbi nation wth steroids. The conmpounds dt the pr esent
invention nmay al so be adm nistered in degradative 25 di seases, for exanple
osteoarthritis. with chondroprotective. anti-degradative and/or

reparative agents such as Diacerhein, hyaluronic acid formul ati ons such as
Hyal an. Rymal on. Arteparon and g f%sani ne salts such as Antril.

The -conposi tions of the inventiqgéﬁﬁg in addition contain one or nore other
t herapeutic or prophyFEtic agent own to be o value for the treatnent of
pain. Thus for 30 exanple, a known opiate painkiller (such as

dext r opr opoxyphene. dehydrocodei ne or

CH3
20 CH ' i
CHy
CHg

CHg
25 CH CHg j

Ha
CH -CH,C(C1)=CHCI(Z) k
30 CH -CHC(Cl=CHCI (E:Z, 85:15) I

GUBSTITUTE SHEET (RULE 26)
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codei ne) or an antagoni st of other pain or inflamation nediators, such as
br adyki ni n, t akyki nin and calcitonin gene related peptides (CGRP), or an
al phal err] - adreo®ewveqssor agoni st, a GABAB receptor agoni st PCRGB¢/QK44AM
channel bl ocker, a sodi um channel bl ocker, a CCK[err] recept or

ant agoni st, a neuroki nin antagoni st or an antagoni st and nodul ator of the
action of 5 glutamante at the NVDA recept or ,gay usefully also be present in

a pharmaceuti cal conposition of the invention. These conpositions may be
useful in the treatnment of mld, noderate or, in the case of certain
conbi nati ons, even severe pain. _ The conpounds of the present
invention may al so be admi nstered in bone di seases such as osteoporosis
wi th cal citonin and bi sphosphonates. 10 The invention wll now be
illustrated in the fold owing non-1imkting Exanpl esFpetnote whi ch, unl ess

ot herwi se stated: - (i) evaporations were carried out by-rotary
evapor'ati ons inv = ied out after
removal or. residual solids by filtration; 15 (1i1) yields are
given for illustration only and are not necessarily the maxi num

at t ai nabl e; (iii) the end-products of the formula |I have

satisfactory m croanghysis aUéHB&FFbH structures wepg generally
confirmed by NMR and nmass spectra te@hniques: (iv) melting

points are uncorrected and were determ ned using a Mettler SP62 20
automatic nelting pOiQ{d apparﬁgu‘s;&h(armj?tg_l il-bath apparatus:” nelting points
2 = e

for the end- produtt’s of t were determ fled after
recrystallisgpion froma conventional organi ¢ sol vent such as et hanol,
nmet hanol , acetone, ether or hexane. alone or in adm xture: (v)
the foll owi ng abbreviltions haVeC@deRCHsed: - 0 DVF _
N. N- di et hyl f or mam dey; 25 . = t et rahydr Qf ur an DVSO
di met hyl sul phoxi de N c}hﬁﬁféﬁgediun1pressu e liquid chromatography
TFAA trifl uoroacetic BWnhydri d€H,CH=CHCH, q '
Footnotes:
15

a) Prepared from compound in reference example 2.

MS (FAB™): 405 [M+H]*
Eleinental Analysis Calc: % C.56.3: H.5.22; N.6.91
Found: % C.56.1: H5.3: N. 6.7

20 .
NMR: (200 MHz. CDCIl3) &: 1.21 (1. J=7Hz, 3H): 1.44 (d. J=6 Hz, 3H); 3.62
(g, 2H):4.75(m, 3H): 5.22 (m. 2H); 5.95 (m, 1H): 6.42 (d. J=9Hz. 1H); 6.75
(dd. J=3.8 Hz. 1H): 7.13 (m, 1H); 7.26 (m, 1H): 8.0 (m. 1H); 8.87 (d, J=3 Hz. 1H).

25 b) Prepared from comﬁound in reference example 2
Mpt: 167-169°C
MS (FAB+): 405 (M+H]*
Elemental Analysis: Cale: % C.56.3: H.5.22: N.6.91
Found: % C.56.1: H.5.3: N.6.7 |
30 NMR: (mixture or E+Z) &: 1.12 (1. J=7 Hz. 3H): 1.72 (dd. J=6. 1Hz, 3H): 3.6
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1 B '

2- [ N-(5- Brono- 2- (2-chl oroal I yl oxy) benzyl ) - N- et hyl ami nol ] -5-pyri dyl car boxyl i
c aci d wo97008@ Sol ution of nethyl PCT/GB96/01443

2-[ N (5-brono- 2-(2-chl oroal I yl oxy)- 5

benzyl - N- et hyl am no] - 5- pyri dyl car boxyl ate (reference exanple 1) (0.8 Q)
(2.0 mmol) in met hanol (3 m) and THF (3 & was heated with sodi um
hydroxide (2N, 5 m). The reaction was stt#fed at 40[err] C for 18 hours.
The solution was evaporated at reduced pressure . and water was added. The

suspensi on was aci dﬂﬂ-é’d'lmﬂﬂh‘?ai‘ﬁe@&% H6H)¢-68m. 21435575 (ndH)36-63

To g ve the titre N BB TAGE LR R ERR%s ' T e lad S St dDTC
MB: (FAB¥): 425 (Mg @ JH3Hz, 1HNRz382QQsz, DMBO-d[err]) [err]: 1.13 (t,

3H); 3.61 (q, 2H); 4.77 (s, 2H); 4.82 (s, 2H); 5.55  (d, 1H): 5.76 (d,
2H);665(d 1H); 7.15 (m 2H) 7.41 (dd, 1H); 8.62 (d, 1H); 12.4 (bs, 15

plr-?apar ed u5| ng la?s%m ﬁrr%?ﬁg d%%%g‘%&%rmafgﬁgl feO: ! C)WI[ Q?r}abl © Werzg

Mpt: 189-195°C
MS (FAB+): 405 (M+H)*
Elemental Analysis: Calc: % C.56.3; H.5.22: N,6.91;
Found % C,56.3; H.5.3: N.6.6:

10
NMR (200 MHz. DMSO-dg) 6: 1.14 (t. J=7 Hz. 3H): 1.8 (s. 3H): 3.63 (q. J=7Hz, 2H);
445 {s. 2H). 4.98 (bs. 1H): 5.1-(bs. 1H): 6.64 (d. I=9Hz 1H): 6.9 (d. J=9Hz. 1H);
7.03 (d, J=3Hz, 1H); 7.38 (dd. J=3. 8Hz. 1H); 7.92 (dd. J=8. 3Hz. 1H). 8.63 (d.
J=3Hz, 1H); 12.35 (bs. 1H). .

is

d) Prepared from compound in reference eiample 2

MS (FAB+): 433 (M+H)*

NMR (200 MHz. DMSO-dg) 8: 1.11 (1. J=7Hz. 3H): 1.61 (s. 3H): 1.68 (s. 3H): 2.41
2 (g, J=THz 2H); 3.59 (q. J=7Hz. 2H): 4.00 (t, }=7Hz, 2H), 4.7 (s. 2H); 5.21 (m. 1H);
6.64 (d, J=OHz, 1H); 6.98 (d, J=0Hz, 1H), 7.05.(d. J=2.5 Hz. 1H): 7.38 (dd. J=2.5.
' 9Hz. 1H); 7.91 (dd, J=2. 9Hz. 1H); 8.61 (d. J=2 Hz. 1H).

e) Prepared from compound in reference example 2
25 MS (FAB+): 433 (M+Na)*

NMR (200 MHz. DMSO-dg) &: 1.09 (t. J=THz. 3H): 1.72 (s. 3H): 1.75 (s. 3H); 3.55
(m. 2H): 4.61 (m. 4H): 5.55 (m. 1H): 6.4 (d. J=9Hz. 1H): 7.00 (m. 2H); 7.35 (dd.
J=3.9 Hz. 1H): 7.87 (dd. J=3. 9Hz. 1H): 8.5.(_ J=3Hz 1H).

30
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f)

10

g)

15

20 h)

30
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Prepared from compound in reference example 2
MS (FAB+) 405 (M+H)+ '

NMR (200 MHz, DMSO-dg): &: 1.11 (t, 3=7Hz, 3H); 3.59 (q, J=7Hz, 2H); 4.09 (t,
J=6Hz, 2H); 4.71 (s, 2H); 5.13 (m, 2H); 5.90 (m, 1H); 6.63 (d, J=9Hz, 1H); 7.03 (m,
2H); 7.37 (dd, J=9Hz, 2Hz, 1H); 7.91 (dd, J=2, 9H. 1H), 8.61 (d. J=2Hz, IIH); 12.37
(bs, 1H).

(2H obscured by solvent)

Prepared from compound in reference example 2
Mpt: 167°C .
MS: 431 (M+H)+

NMR (200 MHz, DMSO-dg): & 1.03 (1, J=7Hz, 3H); 1.65 (m. 4H): 1.83 (m. 2H); 3.51
(q. J=THz, 2H); 4.6 (s, 2H); 4.86 (m, 1H); 5.76 (m, 1H); 5.9 (m. 1H); 6.54 (d, J=OHz.
1H): 7.00 (m, 2H); 7.29 (dd. J=2.5. 9Hz, 1H); 7.83 (dd. 2.3Hz. 9Hz. 1H). 8.52 (d.
2H).

Prepared from compound in reference example 4
Mpt: 94-100°C

MS: 445 (M+H)+

Elemental Analysis:

Calc: % C.59.3; H,5.7; N.6.3;

Found: % C.58.8: H.5.7: N,6.0

NMR (200 MHz. DMSO-dg) &: 1.1 (t. J=7Hz, 3H): 1.7 (m. 6H): 1.95 {m. 13H): 3.58
(q, J=7Hz. 2H): 4.66 (s. 2H): 4.9 (bs. 1H): 5.56 (bs. 1H): 6.62 (d. J=9Hz. 1H) 7.07 (m.
2H); 7.37 (dd. J=2Hz. 1H): 7.9 (dd. J=2. 9Hz. 1H): 8.6 (d. J=2Hz. 1H).



5 [err] 10 15 a) Prepared from conpound in reference

exanpl e 2. M5 (FAB[err]): 405 [MrH][err] El enental Anal ysis
Calc: % C.56.3: H5.22; N6.91 Found: % C. 56.1: H5.3: N 6.7 20
NVR: (200 MHz. CDCl[err]) [err] 21.21 (t, J=7Hz, 3H): 1.44 (d. J=6 Hz, 3H);
3.62 (g,wasjmoss&5(m 3H); 5.22 (m 2H); 5.95 (m 1H): ESCIEBIF01443
J=9Hz, 1H); 6.75 (dd, J=3,8 Hz 1H): 7.13 (m1H); 7.26 (m 1H): 8.0
(m 1H); 8.87 (d, J=3 Hz, IH. 25 b) Prepared from conpound in reference
exanple 2 Mot: 167-169C M5 (FABgy. 405 [MtH [err]
El emental Analysis: Calc: %C.56.3: H.5.22, N 6.91 Found: % C. 56. 1:
H5 3 N&6.7 30 . VR: _.(dmi re . E+ rels al,12(t, J=7 Hz, 3H): 1.72
(dd. J=6. 1Hz, 3‘)_0: ﬂ%pg:edi%n%&&npou%ﬁm%e@rer[cge&;mpl&4 .

MS: 485 (M+H)+ _

NMR (400 MHz, DMSO-dg): § 1.10 (t, J=7Hz, 3H); 1.40 (m, 1H); 1.74 (m, 6H); 1.9

5 (m, 1H); 2.07 (m. 1H); 2.20 (m, 1H); 2.35 (m, 1H); 3.62 (q. J=THz, 2H); 4.77 (m,
5H); 5.05 (m. 1H); 5.57 (m. 1H); 6.62 (d, J=9Hz. 1H); 7.15 (m, 2H); 7.44 (m, 1H);
7.94 (m, 1H); 8.65 (m. 1H); 12.35 (bs, 1H).

j)  Prepared from compound in reference example 4
10 Mpt: 94-98°C
MS (Cl+): 473 (M+HY*
Elethental Analysis:
Calc. % C.60.9: H.6.17: N.5.92
Found % C.60.8: H.6.2: N.6.1

NMR (250 MHz. DMSO-dg):  0.95 (s. 3H); 1.0 (s. 3H); 1.1 (t. J=7THz. 3H): 1.45 (m,
1H): 1.69 (s. 3H.): 1.8 (m. 3H): 3.57 (q. J=7Hz. 2H); 4.68 (s. 2H); 4.93 (bs. 1H); 5.5
(bs. 1H): 6.6 (d. J=9Hz. 1H): 7.04 (m. 2H); 7.38 (dd. J=2. 9Hz. 1H): 7.9 (dd. J=2.9Hz.
1H); 8.6 (d. J=2Hz. 1H).

20
k) Prepared from compound in reference exampie 2
MS (CIF): 459 (M+H)*
Elemental Analysis: Calc % C,47.0; H.3.72; N,6.09;
Found: % C.46.7; H.3.5: N.5.9. |
25

NMR (200 MHz. DMSO-dg): 8 1.13 (. 3H); 3.6 (q. 2H); 4.75 (s, 2H); 5.0 (s, 2H):
6.62 (d. 1H): 7.03 (s. ) 7.05 (d. J=10Hz) and 7.08 (d..'J=2.6 Hz) all together 3H): 7.42
(dd. J=2.6. 10Hz. 1H): 7.91 (dd. J=2.6. 10Hz. 1H): 8.60 (d. J=2.5 Hz): 12.35 (bs. 1H).

30 i) Prepared from compound in reference example 2
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(g, J=7 Hz, 2H); 4.55 (d, J=6Hz, 1.6H); 4.68 (m 2.4H); 5.75 (m 2H); 6.63
(d, t=8 Hz, 1H); 7.0 (m 2H); 7.38 (dd, J=3, 8 Hz. 1H); 7.86 (dd, J=3, 8
Hz, 1H); wo98008& (d, J=3Hz, 1H), 12.38 (s, 1H). 5 c) POI/EBYEAX rom
conpound in reference exanple 2 Mot: 189-195C M5 ( FAB+) :
405 ( M+H) + El emrental Analysis: Calc: %C, 56,3; H 5. 22: N,6.91,
Found % C,56.3; H,5.3: N.6.6: 10 Ngg(zoo MHz. DMSO-d[err])
[err]:1.14 (t. J=7 Hz. 3H); 1.8 (s. 3H): 3783 (q. J=7Hz, 2H); 4,45
(s. 2H): 4.98 (bs, 1H): 5, bs., 1H): 6.64 (d. J=9Hz, 1H); 6.9 (d. J=9Hz.
1H) ; 7.03M§da@'=é¥éﬂ\gltﬁf 7..38 (dd. J=3. 8Hz,” 1H): 7.92 (dd.
J=8.3Hz. 1H). 8. 6giefydntal Analysis: &@WG,4V.%?€17?;&§6.6Q5- IH). 15 d)

Prepared from conpound 1 n reference exa M5 (FAB+): 433

(MtH) [err] Found\WIC.4200HML NLIRBSO-d[err]) [err]: 1.11 (t. J=7Hz. 3H):
1.61 (s. 3H): 1.68 (s. 3H): 2.41 20 (q, J=7THz. 2H): 3.59 (q. J=THz,
2H); '4.00 (t, J=7Hz, 2H), 4.7 (s. 2H); 5.21 (m 1H); 6. 64 (d,

J=9Hz, 1H); §.98 NMR@BBMHz,WSOng,Qi: (.43 (t.)7=6.6H4-BH); B4 (q, J=636H2 9H); 4)754s,>-
O9Hz. 1H); 7.91(dd, J=2. 9Hz, 1H); 8.61 (d. J=2 Hz. 1?. . e) Preﬁ)ared
from conpound i n 8% &8dacle’? gieﬁtl_%{ @, J=19%12); 7.07¢m, 2HAF3S (suB &SRR fk4gd. J=2.6,

10Hz, 1H); 7.91 (dd, J=2.6, 10Hz, 1H); 8.60 (d, J=2.6Hz); 12.35 (bs, 1H).

m) Prepared from compound in reference example 6.
10

n) Prepared from compound in reference example 3.

0) Prepared from compound in reference example 4
Mp: 122.2-124.4°C .
15 MS (ESP+): 406 (M+H)"

NMR (200 MHz, DMSO-d, HOAc-d,) 3: 1.13 (t. J=7THz . 3H): 1.73 (s, 3H): 3.63 (q.

J = 7THz, 2H); 4.5 (s, 2H); 4.81 (5. 2H): 4.93 (s. 1H): 5.03 (s. 1H). 6.93 (d. ] = 9 Hz.

1H); 7.03 (d. J =9Hz, 1H); 7.08 (d. J =3Hz, 1H): 7.33 (dd. ] =3.9Hz. 1H): 7.8 (d.]
20 =9Hz, 1H).

p) Prepared from reference example 15
MS(ESP+): 392/394 (M+H)"

25 NMR (250 MHz, DMSO0-dg) &: 1.15 (t. 3H); 3.17 (q. 2H): 4.64 {(m. 2H): 4.83 (s. 2H):
5.25 (m, 1H): 5.42 (m. 1H); 6.05 (m. 1H); 7.0 (d. 1H): 7.1 (m. 2H): 7.40 (dd. IH):
7.83 (d. 1H).

q) Prepared from reference example 28

30



NVR (200 MHz. DMSO-d[err]) [err]:1.09 (t. J=7Hz. 3H); 1.72 (s. 3H: 1.75
(s. 3H); 3.55 (m 2H); 4.61 (m 4H): 5.55 (m 1H); 6.4(d. J=9Hz,
1H); 7.00 (m 2H); 7.35 (dd. J=3.9 Hz, 1H): 7.87 (dd. J=3.9Hz. 1H):
8.5 (J=3Hz, 1H). 30 WD 97/ 00864

PCT/ GB96/ 01443 wo 97/00864 - ICII/GB96/01448 )
Prepared from conpound in reference exanple 2 M5 (FAB+) 405 (M+H) +
NVR (200 MHz, DMSO-d[err]): [err]:21.21(t, J=7Hz, 3H); 3.59 (q, J=7THz, 2H);
4.09 (t, 5 -~ J=6Hz, 2H) 471(s 2H) ; 51 m 2H); 590(m 1H) 6. 63
(d, J=9Hz, 1H); 7.03 (m H; 7.37 (¢ J=9Hz, .91 (dd,

obscur ed by sol Sénﬁ) it s o v s o
NS et r1): [orr) HOATR: 310 20 e Bl M St S0 RGO A0

[err] 3.51
(g, J=7Hz, 2H); 4.6 T.5(m2BH); Z4(aH. [H); TMId,IH)?G (m 1H; 5 9 (m 1H) 6. 54
(d, J=9Hz. 1H: 7.00 (m 2H); 7.29 (dd, J=2.5. 9Hz, 1H); 7.83-(dd.
2.3Hz. 9Hz. 1H); 8.52 (d. 2H) . 20 h) Prepared from conpound in

reference exangl Exdmple3

n-Butyl 6-[N-(5-bromo-2-(2-chloroprop-2-en-1-yloxy)benzyl}-N-

ethylamino]pyridazine-3- carboxylate {0.24 g, 0.5 mmol) was dissolved in methanol (2
10 mi), THF (2 mi) and treated with aqueous 1N sodium hydroxide solution (2 ml). The
resultant solution was left at ambient temperature for 1.5 hours. evaporated to low bulk and
the resuitant precipitate dissolved in water and acidified with acetic acid to give a gummy
precipitate.. It was extracted with methylene chloride and the organic extracts dried and
evaporated to give a gum. . Trituration with ether yielded a solid which was filtered and
15 sucked dry to give the title compound as a white solid (0.16 g, 75%).
MS: (+ve FAB): 426, 428 (M+H)'
NMR (200 MHz. DMSO-d,) 8: 1.15 (f. J=6.3Hz. 3H); 3.7 (q. J = 6.3Hz. 2H): 4.82 (s.
2HY: '
4.88 (s. 2H): 5.55 (d. J =1.25Hz. 1H); 5.75 (d.J = 1.25Hz. 1H): 7.07 (d. J = 9.6Hz, 1H):
20 7.12(d.J =8.3Hz. 1H): 7.15 (d. J = 2.1Hz, 1H): 7.43 (dd. J = 2.1. 8.3Hz. 1H):
7.85(d,J=9.6Hz. 1H);

ample 4

2-[N-(5-Bromo-2-hydroxybenzyl)-N-ethylamino]pyridine-5-carboxylic acid
25 (example 7) (1.8 g. 5.1 mmol) in tetrahydrofuran (40 mi) treated with carbonyl diimidazole
(1.8 g. 11 mmol) and heated at gentie reflux for 4 hours. The mixture was cooled and
added to 0.88 aqueous ammonia solution (60 ml). st_irred for 1 hour at ambient temperature
and then evaporated to low bulk. The resnitant white solid was diluted with ice/water.
filtered. washed with cold water and air dried to give the title compound as a white solid
30 (1.93 g. 100%). |



Mpt: 94-100[err]C V5. 445 (MHH) + El enental Anal ysi s:

Calc: %C. 59.3; H5.7;, N6.3; 25 Found: % C.58.8;, H 5.7; N 6.0

NVR (200 WMHz, DVMsO-d[err]) [err]: 1.1 (t. J=7Hz, 3H: 1.7 (m 6H: 1.95 (m
13H); 3.58 (g, J=7Hz, 2H): 4.66 (s. 2H): 4.9 (bs. 1H: 5.56 (bs.
1H): 6.62 (d. wooressslH) 7.07 (m _ 2H); 7.37 (dd. J-=PER/GBIMI4437 O
(dd. J=2. 9Hz. 1H): 8.6 (d. J=2Hz. 1H). 30 WD 97/ 00864

PCT/ GB96/ 01443 -32 - i)

Prepared from conpound in reference exanple é -MS: 485 (M+H) +

NVR (400 MHz, DVBO-d[err]): [err] 1.10 (t, “337Hz, 3H): 1.40 (m 1H); 1.74
(m 6H); 195 m 1H); 2. 20(m 1H); 2.35 (m 1H); 3.62
(q. J=T7THz, M&(ngzf)(-’fﬁﬂkg52(M+H) 5H): 5.05 (m 1H); 5.57 (m 1H); 6.62 (d,

J=9Hz. 1H); 7 15 (m 2H); 7.44 (m 1H); . 7.94 (m 1H); 8.65 (m 1H);
12. 35- (bs, 1H). J]) Prepared from conpound in reference exanple 4 10
Mot : 94- 98[err]Eigmn.ls_5 I\/IS (CI +) 473 (I\/H—|)[err] El emrent al
Anal ysi s: 6 - N.
H6.207 N6. 1 15

5 pyridy]- tetrazole

2-[N-(5-Bromo-2-(2-chloroprop-2-en-1-yloxy)benzyl)-N-ethylamino]-5-

cyanopyridine (reference example 8) (0.40 g, 0.96 mmol), in sieve-dried N-methyl
pyrrolidone (10 ml) was treated with sodium azide (189 mg, 12.9 mmol) followed by
triethylammonium chloride (208 mg, 1.49 mmol) and the mixture heated at 120°C (oil

10 bath) for 8 hours. The red solution was taken into ice/water (12 ml). acidified to pH 1-2
with concentrated hydrochloric acid. extracted with ethyl acetate (x2) and the combined
extracts washed with water (&2). dried (MgSQO,) and evapofated to give a pale red gum
(0.45 g). The gum was presorbed to silica (1.2 g) and purified by MPLC to give a
colourless title compound as a:gum which solidified (135 mg, 31%).

15 MS (ESP+): 449. 451 (M+H)"
NMR (200 MHz. DMSO—dﬁ) 8: 1.16 (t. J = 6.7Hz, 3H): 3.65 (q. J = 6.7Hz. 2H); 4.78 (s,
2H); '
4.82 (s.2H): 5.57 (d. J = 1.7Hz. 1H): 5.78 (d. ] = 1.7Hz. 1H): 6.85 (d. ] = 9.3Hz. 1H); 7.08
(d, J =9.3Hz. 1H): 7.11 (d. J = 2.7Hz. 1H): 7.42 (dd. J =2.7. 9.3Hz. 1H): 8.02 (dd. J=2.

20 9.3Hz. 1H); 8.7 (d. J = 2Hz. 1H).

2-[N-(5-Bromo-2-(2-methylprop-2-en-1 -vloxv)benzyl)-N-ethylammo} 5-

cyanopyridine (reference example 10) (0.45 g, 1.16 mmol) in N-methylpyrrolidone (12 ml)
was treated with sodium azide (228 mg. 3.5 mmol) followed by triethylammonium
chloride (251 mg. 1.8 mmol) and heated with stir.. 12 at 120°C {oil bath) for 7 hours under

30 an argon balloon. The resultant red solution was poured into ice/water (30 ml). acidified



NVR (250 MHz. DVsO-d[err]): [err] 0.95 (.5; 3H); 1.0 (s. 3H); 1.1 (t. J=7THz.

3H: 1.45 (m 1H) 1.69 (s. 3H); 1.8 (m 3H): 3.57 (q. J=7Hz. 2H);
4.68 (s. 2H); 4.93 (bs. 1H); 5.5 (bs. 1H); 6.6 (d. J=9Hz. IH: 7.04
(m 2H); 7.38 (dd. J=2. 9Hz, 1H): 7.9 (dd. J=2.9Hz. 1H); 8.6 (d.
J=2Hz. | H). 2ARo970d8564 Prepared from conpound in reference eraTitBEcB1443

M5 (Cl[err]): 459 (MtH)[err] El enental Analysis: Calc % C, 47.0;

H 3.72; N, 6.09; Found: % C.46.7; H 3.5 N/ 5.9. 25 NMR (200
VHz . DI\/SOd[err]) [err] 1.13 (t. 3H); 3.6 , 2H); 4.75 (s, 2H); 5.0 (s,
2H) : 6.62 (d. 1H) 7.03 (s. ) 7. 05"( -~ J=10Hz) and 7.08 (d. J=2.6
Hz) all together 3H): =2. 6 10Hz, 1H): 7.91(dd, J=2.6.

10Hz, 1H): 8. eoar@@mae@ tsvmzvylth qhylsrsetetsgtotailsy ml). ‘B combined erganicexiraetswere

O o o hsRBS FiEe AR Watef, dried (MO, Y2nd £afdBRéh 1o give a brown gy, The gum

MS (Cl+): 459 [W—ﬂ\{rﬂed]ay MPLC to givd thetitlie adbmpounl \as ks off-Gddite fodih (1,50 tag) 30%).
H 3.72; N, 6.09 Found: 9C 47.2; H3.2 N5.8. 5 NI\/R(200
MHz, DI\/SOd[errl}'l)s(F§?ﬂ4 % BEMHD -6 6Hz. 3H): 3.6 (g, J=6.6Hz, 4.75

| 6
85 55H): 7.4 dev@z gzdoSMH%, ﬁMﬂb-%gs ?2?&51%;258%%13) 1. 90(221%5? 3%*)(& J7— {gséfg 50
(d, J=2. 6Hz) 1R 8.641s, 2H)H.87 (s, 2H); 5)08Rs, dBBr £2! (<. A Hin6cHrdolm 8. TSl He Fd0¢ddes

example 6. 10 i) ;B SRALEY ARMARPAHAL J.02 " EhE! SRS FXAI 2% 7sus,
1H); 8.8
(d. J = 2Hz, 1H).

A solution of methyl 2~[N-(5—bromo-2-hydroxybenzyl)-N-ethylammo]pyndme-3—
carboxylate (see reference example 7) (10.2 g, 0.55 mmol) in THF (3 ml) and methanol (5

15 ml) was treated with IN aqueous sodium hydroxide solution (2.7 ml) and was heated to
40°C for 24 hours. The solvents were evaporated at reduced pressure. the residue treated
with 1IN acetic acid (2.7
ml) and the precipitate filtered, washed with water and air dried to give the title compound
(0.17 g. 92%).

20 .

MS (FAB+): 351 (M+H)"

NMR (200 MHz, DMSO-d¢) 8: 1.12 (t, J = 7Hz. 3H): 3.6 (g, ] = THz. 2H): 4.64 (s. 2H):
6.6 (d, ] =9Hz, 1H). 6.83 (d, J =9Hz, 1H); 7.06 (d. J = 2Hz, 1H): 7.23 (dd, ] = 2. 9Hz.
25 1H): 7.92 (dd. J = 2. 9Hz. 1H); 8.59 (d. J = 2Hz. 1H).

A solution of butyl 6-[N-(5-bromo-2-hydroxybenzyl)-N-ethyiamino]pyridazine-

30 3- carboxylate (reference example 11)(0.36 g. 1.0 mmol) in THF (4 mi) and methanol (4



0) Prepared fromconpound in reference exanple 4 Mo:
122.2-124. 4[err]C 15 M5 (ESP+): 406 (MtH)[err] NVR (200 MHz,
DMSO- d6 HOAc-d[err]) [err]: 1.13 (t, J=7Hz . 3H): 1.73 (s, 3H); 3.63 (q.

I 5.03 (s. IH: 6.93 .

J =7Hz, 2H); 4.5 (s, 2H); 4.81 (s. 2H): 4.93 (s. IH):

(d. J =9 Hz.wWO97/00864 |H); 7.03 (d. J = 9Hz, 1H); 7.08 (d. FCTGEM6HI443H)
7.33 (dd, J = 3,9Hz, 1H); 7.8 (d. J 20 = 9Hz, I H). p) Prepared
fromreference exanple 15 VMS( ESP+) : 392/ 394 (M+H)[err] 25
NI\/R(250M—IZ DMSO-d[err]) [err]:1.15 (t. %ﬁ}); 3.17 (q. 2H): 4.64 (m 2H):
4.83 (s. 5.25 (m 1H); 542'( "IH) 605(m 1H); 7.0 (d.

1 7.1 2 Prepar ed
f lr_?) m r ef eE 2] nc eml_% eé gntb@qllx_gous sodlurw_xytgwuge é§44 ml) and allowed to s%gnd at ambient

PCT/ GB96/ 01443

ture fi 15 h There on was eva orated 10 small volum ﬂfed
R (20oMe.  Dimpere for 1.5 hours, The reagtion was cvaporated fo.e sl volume, ifted it

4.44(d, 2H); waterand deidmﬂeadync acid 1A Ber stdﬂ)i;ng‘ffoﬁB h‘oum (hcnprez:ﬁgu;ate was
>ty 2ty iered! WaStied with Witer ind ciher, and air drifd 6 518 thE G cdtpound 85 2 Whik
5 solid (0.26 g. 71%).

MS : (ESP+) 352/354 (M+H)"
NMR (200 MHz. DMSO-dg) & : 1.15 (t. ] = 6.67Hz. 3H): 3.68 (. J = 6.67Hz. 2H); 4.75 (s,

10 2H): 6.83 (d. J =8.34Hz 1H): 7.10 (d. J = 8.34Hz, 1H): 7.13(d. J = 2.33Hz. 1H): 7.25 (dd,
J=10.00, 2.33Hz. 1H): 7.83 (d. ] = 10.00Hz. 1H):

Example 9

15

6-[N-(5-Bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylamino}-3-
cyanopyridazine (reference exampie 13) (0.52 g. 1.34 mmol) in N-methylpyrrolidone (13
ml) was treated with sodium azide (403 mg. 6.1 mmol) followed by triethylammonium
chloride (537 mg. 3.9 mmol) and the mixture stirred under argon fgr 7 hours at 120°C.

20 The mixture was then poured into water and acidified to around pH2. It was then extracted
twice with ethyl acetate and the combined organic extracts washed twice with water. dried
and evaporated to give a solid. The solid was purified by MPLC. and triturated with a 1:1
mixture of diethyl ether/ethyl acetate to give the title compound as an off-white solid (275
mg, 48%).

25 MS (ESP+): 430. 432 (M+H)"

. NMR (DMSO-d;) 8: 1.17 (t. J = 8.3Hz. 3H): 1.77 (s. 3H): 3.72 (q. ] = 8.3Hz. 2H); 4.55
(s. 2H); 4.85 (s. 2H):. 4.97 (s. 1H); 5.08 (s. 1H): 7.00 (d. J = 10.4Hz. 1H). 7.22(d. } =
2.1Hz. 1H); 7.25 (d. J = 10.4Hz. 1H): 7.40 (dd. J = 10.4. 2.1Hz. 1H): 8.0 (d. J = 10.4Hz,
1H).

30



5 Exanple 3

6-[ N- (5- Brono- 2- (2- chl or opr op- 2- en- 1-yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne-
3- carboxylic acid n- But yl

6- [ N- (5- brono- 2- (2-chl or opr op- 2- en- 1- yl oxy) benzyl ) - N-

et hyl am no] pyr iweahoesss- car boxylate (0.24 g, 0.5 nml) was di RCTUGROE01448
met hanol (2 10 m), THF (2 m) and treated w th aqueous 1N sodi um hydroxi de
solution (2 m). The resultant solution was |left at anbient tenperature
for 1.5 hours, evaporated to | ow bul k and ége resultant precipitate

di ssolved in water and acidified with acetic™atrd to give a gumy
precipitate. It was extracted with nmethylene chloride and the organi c
extracts dried ammnlﬁl!hporated to give a gum Trituration W|th ether
yielded a solid which w : :

conpound as a white sof” oann OSVE. F - I
(M:tH) [ err] NVidj{eti@gblé/Hz , DIVBOd[err]) [err]: 1. 15 (t. J = 6. 3Hz 3H) 3.7
(g. J = 6.3Hz. 2H): 4.82 (s. 2H) : 4.88 (s, 2H): 5.55 (d. J = 1.25Hz,
1H); 5.75 (dJ = 1. 25z Thepijle compgund yas prepargd frgm the cpmponnd in yeferpppe example 14
?dSHﬁ :151) . Js5||_1é|qg a‘lxrxg)l(agn;'e?ﬁdi&h’)at of exAniple® savt tiat purification 5¢ MPL® gave a gnf®
2-[ N- (5- Brono- 2- hﬂnhimojaﬂxﬁed wh )avd‘pomtxbyfmmdxcﬂqupmeﬁlmaﬁwhcb&mmwaEd filtered

Cexmmple 7y (1 5 o wasipd i e et Yo fhon G ebie w3 s e cpipbin ap e S5l

carbonyl diimda %). (1.8 g. 11 mmol) and heated at gentle reflux for 4
hours. The m xture was cool ed and added to 0.88 aqueous anmoni a
sol ution (60 m ) MS(ESROHAIAS8(MDAY at anbi ent tenperature and then

Cealvater. 1o NVEOpSORIEIMEET - St S GBI SR e

title conpound a%.88 (s2H)E4.98Kmd1IBR 5(70-CR (h. 2HY0240 (d. J = 10Hz. M) 927 (BB 4 3.3,
PCT/ GB96/ 01443 - 35- M5
(G +): 350,352 (NGHzeZH) 740 (dd. ] =8.3.33Hz. 1H): 8.00 (d, J = 10.0Hz. 1H).

6~[N-(5-Bromo-2-(2-methyiprop-2-enyloxy)benzyi)-N-ethylamino]pyridazin-3-
carboxylic acid (185 mg. 0.46 mmol) was dissolved in dichloromethane (20 m}), (1-(3-
dlmethylammopropyl)—a-ethvl-carbodnmnde hydrochloride (EDAC).

20 dimethylaminopyridine. (DMAP) (111 mg, 0.91 mmol) and propanesulfonamlde (68 mg.
0.55 mmol) were added. The mixture was stirred at ambient temperature under argon
overnight, after which TLC (25% water/CH;CN) suggested the reaction was complete.
The reaction mixture was loaded directly onto a MPLC column (silica) and the title
compound obtained by elution with 5% EtOH/CH,Cl, then 5% EtOH/0.5% AcOH/CH,Cl,

25 as a clear oil which solidified on triturating with hexane to give a colouriess powder (110
mg, 47%).

M.p. 113.5°C
MS: 511 (M+H)"
Elemental Analysis: Calc: % C.49.3; H. 5.32: N, 11.0

30 Found: % C.49.1: H.5.3: N. 10.6 '



Exampl e 5
5-12-(N-(5-Brono-2-(2-chl oroprop-2-en-1-yl oxy) benyl)-Nethylam no)-5- 5

pyridyl]-tetrazol e 2- [ N- (5-Bronp- 2- (2-chl oroprop-2-en-1
-yl oxy) benzyl ) - N- et hyl am no] - 5- cyanopyridine (reference exanple 8)
(0.40 g, 0.96womwropsssi n si eve-dried N-nethyl pyrrol i done ¥OXIGBEH6)01448S

treated with sodium azide (189.ng, 12.9 mmol) foll owed by
triethylamoniumchloride (208 ng, 1.49 mvol) and the m xture heated at
120C (oil 10 bath) for 8 hours. The red sol_ltggi_on was taken into ice/water
(12 m), acidified to pH 1-2 wi th concentrated hydrochl oric acid,

extracted with _ethy a ) C i ] e f h w th
water (x2) . ar POURGRERES bRsdan €134 ket 3T SR Iy NS &
(0.45 g). The oy M8s (sHREY,A.IVE, ZH); 4195 aHY; 5. A(OYHRITD @y LH; 7ecknl SHYPLA (.0
give a colourless title conpound as a gum which solidified (135 ng,

31% . 15 M5 (EIER)7.944dH51 (M+H) . NVR (200 MHz, DMBO-d[err]) [err]: 1.16
(t, J =6.7Hz, 3H): 3.65 (g, J = 6.7Hz. 2H); 4.78 (s, 2H) ; 4.82 (s.
2H): 5.57 (d. J = 1.7Hz. 1H): 5.78 (d. J = 1.7Hz. 1H): 6.85 (d. J = 9.3Hz,
1H); 7.08  { Exampte®23Hz, 1H): 7.11 (d. J = 2.7Hz. 1H): 7.42 (dd. J =

2 Lol S T8 O 0D bt D el i
5-[2-(N-(5-Br Orﬂ?it%féfa'niﬁé Pyl prop- 2-en-1-yl oxy) benzyl ) - N- et hyl am no) - 5- 25
tetrazol e CONHSO- RZ

2-[ N- (5-Brono- 2- (2- net hyl prop- 2-en-1-yl qky nzyl) - N-ed hyl am no] - 5-
cyanopyridine (reference exnple (0045 1.16 mol) in N

-met hyl pyrrolidone (12 m) s tr¥at ed®w th sodi um azide (228 ng. 3.5
mmol ) followgg by triethyla J 1\Ehloride(251 ng. 1.8 mmol) and
heated with stirring at 120[errJC (@R' bath) for 7 hours under 30 an argon
bal | oon. The resultant red solution was poured into ice/water (30 m).

acidified 4 1 2
PCT/ GB96/ 01443 \&nﬂﬂ;%’ﬁ@ R R
Footnote
15 1 CH,C(Me)=CH, Ph a
2 CH,C(CH=CH, Ph b
3 - CHQCHzCH; (o
20
e
5 - Ph e
25 6 CH,CH=CH, 3,5-dimethylisoxazol-4-yl f
7 -“a 5-acetylamino-i,3,4- g

thiadiazol-2-yl
30 Footnotes
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-36 - and extracted twice wwth ethyl acetate (total 50 m ). The

conbi ned organic extracts were washed twice with water, dried

(MgSO err]) and evaporated to give a brown gum The gum was purified by
MPLC to give the title conpound as an off-white foam (150 ng, 30%. VS
(ESP+): 429, 4@bd7idesép 5 NVR (200 MHz, DMBO-d[err]) [err]: 1. BQT/GBI6/01443
J=6.25Hz, 3H); 1.9 (s, 3H); 3.73 (q, J = 6.25Hz, 2H), 4.64 (s, 2H); 4.87
(s, 2H); 5.08 (s, 1H; 5.2 (s. 1H); 6.91 (d, J =8.75, 1H): 7.10 (d, J =
8.3Hz, 1H); 7.17 (d. J = 2Hz, 1H); 748 (dd,,J = 2, 8. 3Hz. 1H); 8.16 (dd, J
= 2. 8.75H, lH) 8.8 (d. J = 1H% 10  Exanple 7

2-[N-(5- Brom) r oxy yI) N-ethlamno rd.d c acid A
sol ution of met lgrgpa[.ryé) BRESATEOUAY it L‘r%y’f‘fidl\ﬁe;h%a%ﬁg%% yri di ne- 5-
car boxyl at e (see I pise mmtarrple 7) (10.2 g, 0.55 muol) in THF (3 n) and

met hanol (5 15 m) was treated with I N agqueous sodi um hydroxi de sol ution
(2.7 M) and was hElrmental Analysist g HeBrN}D,BlotetbO The sol vents were

evaporated at reduged R re. resj due treated with 1IN acetic acid

(2.7 m) and th‘gﬁﬁ'r éﬁé?ﬁéﬁe""%&‘ﬁﬂ‘e&e‘j washed with water and air dried

}\Iﬁ/RgI(\ZISOt K\/ﬁztsl tD:VEOFama%@dsn 1(1(11471~I9892% 2$HZ 3MS (FABt): 351 (MFH)
er err = ;

2H) ; 4. 64 (s 2H) NN{R (Mli& I%Msoadsiﬁgmé (t,m)l) 18 (833 61q£m+ég(ﬂ.nﬂ) 48 66

gd593(; te, z@?%@qﬁ), %%sz 1630 (Y 2 b Dy 0 em. 31, 77 (2T 790

6-[ (N-(5- Brom) 2 l(l&(m-l)xybenzyl ) - N-et hyl am no] pyr| da2| ne- 3-carboxylic acid

A solution of bputyl 6-[N-(5-brono-2-h droxybenz N et hyl ami_nol pyri dazi ne-
30 3- carboxyl Bt e” Prepared Epmethe campoun 11312)"-"%!7@!J 86 1614664 P)lﬁ3r§ HF (4 m)

and met hanol;o(4  Ms: 565 (M+H)*
Elemental Analysis:
Calc: % C. 48.8; H. 3.92: N, 9.9
Found: % C.48.3; H,3.7:N. 9.8
NMR (MHz. DMSO-dg) 3: 1.15 (t. 3H); 3.65 (q. 2H): 4.75 (s. 2H); 4.8 (s. 2H); 5.5
15 (m, 1H): 5.75 (m. 1H): 7.1 (m, 3H); 7.5 (m., 4H): 7.75 (d. 1H); 7.9 (m, IH).

¢)  Prepared from the compound in example 3. Yield 30%. M.p. 106.2°C

MS: 532 (M+H)" |
Elemental Analysis: |

20 Calc: % C.45.2: H, 4.55: N. 10.5
Found: % C.45.4; H. 4.2: N, 10.1
NMR (MHz. DMSO-dg) & 1.0 (t. 3H): 1.2 (t. 3H): 1.7 (m. 2H): 3.3 (m, 2H); 3.7 (q, |
2H); 4.8 (s. 2H); 4.95 {m, 2H); 5.6 {(m, 1H); 5.8 (m, 1H); 7.1 (i, 3H); 7.45 (m, 1H);
7.8 (d, 1H).

d) Prepared from the compound in example 16.1 Yield 19%. M.p. 105.2°C
Elemental Analysis: Ca;HjoBrN,;0,S.13: H,O
Calc: % C.48.9: H. 5.6: N. 9.9
. Found: % C.49.2: H.5.1:N. 9.5 .
30 NMR (MHz. DMSO-d,) &: 1.0 (m. 8H): 1.8 (m. 8HY. 3.7 (q. 2H): 4.8 (s. 2H): 5.0
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m) was treated with aqueous sodi um hydroxide 1N (4 m) and allowed to
stand at anbi ent tenperature for 1.5 hours. The reaction was evaporated
to a small volwo®7/0e864 uted with wat er and acidified with REFGRIGHAHHY .
After standing for 18 hours, the precipitate was filtered, washed with
wat er and ether, and air dried to give the title conpound as a white 5
solid (0.26 g, 71%9%. VEB: (ESP+) 352/ 35 41( M-H) [ err] NVR (200 MHz.
DVMBO-d[err]) [err]: 1.15 (t. J = 6.67Hz. 3H), 3.68 (g. J = 6. 67Hz. 2H)

T80 IS Bl od s Bahe, W el St ) o, -
10. 00Hz. I H): Exampl e 9

5-[ 6- (*N- ( 5- Bronp- 2- ( 2- net hyl prop- 2- en- 1-yl oxy) benzyl )-N- 15

et hyl ami no) pyri Q)aziReredﬁ’mﬂmz:omound in example 16.1 Yield 28%. Mp. 148.9°C

6- [ N- (5- Bronp-2-(2 th ro n-1- ) be | ) - N-et hyl am no] - 3-
cyanopyri dazi ne (réEtrIE gﬁ%@“@ﬁ' Hl"g]h%'%g"glzél 34 mml) in

N- et hyl pyr robi donengk MHszMsomg)s rlenaﬁem)vw Bfemsm) tam(azmw(ﬂ@m 8¢m]

mmol ) followed by triethylamoni um %. mol ) and the
m xture stirred unc@i), éﬂ(j@nuﬂbﬁ 9Anhd s h{m 1310t r4r(![ﬂd BG 5'5H51 AHXt70F @, WH)
t hen poured into g aﬂg acidified to around pH2. It was then extracted
twce with ethyl acet ite " 8nd the conbi ned organi c extracts washed tw ce

wth water, dried and evaporated to give a solid. The solid was purified,

by MPLC, and trjturated thal:'1 m x é%ﬁfﬁgd thyI et her/ et hyl
acetate to giveth QIR GRFBRRHRd AR SxATRle 480%01id (275 ny, 48%.
25 M5 ( ESP+) :10430. 4ﬁg§ggﬂ}179§5@ysr5h(M+}NNR (DMsO-d[err]) [err]: 1.17 (t. J =
8.3Hz. 3H): 1.77 3Hz, 2H): 4.55 (s, 2H): 4.85

(s. 2H): 4.97 (s. 1H) 508(3 i H: 7.00 (d. J = 10.4H 1H): 7.22 (d, J =
(26,1'*?:1;%34&2,25 (Qﬂx_/{ﬁkagé&}fz“zma%@dé)g {*Pa %4k 475 580 % 6 . W 3,64 21 ©
4.62 (m. 2H); 4.86 (s. 2H); 5.25 (m, 1H): 5:39 (m. 1H); 6.0 (m. 1H); 7.0 (d, 1H); 7.13
(. 1H); 7.2 (d. 1H); 7.4 (dd, 1H); 7.82 (d, 1H).
15
g)  Prepared from compound in example 2. Yield 50%.
MS (ESP"): 596/598 (M+H)"

NMR (250 MHz. DMSO-dy) 8: 1.14 (t. 3H): 2.23 (s. 3H): 3.46 (q. 2H): 4.6 (m. 2H):
20 4.83 (s. 2H): 5.23 (m. 1H); 5.35 (m. 1H): 6.00 (m. 1H); 7.05 (d. 1H); 7.25 (d. 1H):
7.43 (dd. 1H): 7.57 (d. 1H): 8.05 (d. 1H): 12.85 (bs, IH).

25 ethylaminolpyridine-5-carboxamide
, . 2-[N<( S-Bromo—z;( 2-methylprop-2-en-1-yloxy)benzyl)-N-ethylaminojpyridine-5-
carboxylic acid (200 mg. 0.49 mmol)} was dissolved in dichloromethane (20 ml) and
dimethylamino pyridine (120 mg, 0.98 mmol). EDAC (1.41 mg. 0.74 mmol) and benzene

sulfonamide (93 mg. 0.59 mmol) were added. The reaction mixture was stirred overnight
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Exanpl e 10

5-[ 6- (N-(5- Bronp- 2- (cycl ohex- 2- enyl oxy) benzyl ) - N- et hyl am no] pyri dazi n- 3-
The title compesoses Prepared fromthe conmpound in referend®CTGRINEIHES 14 5
using a simlar nethod to that of exanple 9, save that purification by MPLC
gave a gum whi ch solidified on evaporation from di chl oronmet hane and
which was triturated, filtered and washedggith diethyl ether and ethyl’
acetate to glvethetltle conmpound as a white solid (43% M5 (ESP+):

150" 08 (Sxm A S gyt gy nfpnn g wﬂvz‘ﬁf%?%sﬁ?ﬂ 1

5.70-6.02 (m 2Wigodcicty, I = 10M. 1W: 7.27 (dd. I =33 10 0k
oH); 7.40 (dd. J = 3Hz, 1H): d, 10. 0 le
1?) 15 ( Dilute hydrochlgl")xc aoud (1M, 40'ml), and water (30 ml)l_v?rere added and the”

- opanesul phonyl < [0 L% ot e 2 i hGHeikbls 250 ThORBRRR S layers
et hyl ani no] pyri SEPRM S R BoXam
6- [ N- ( 5- Br onD-2viege WRshad withomater (40 iy dyipdever yapndsivm bylfatmandaiopgenirdted by- 3-

e (3 avenewiphamirBsrByMELE Gl S BRICHLEL s R C G mave
(EDAC). 20 di net] (I;%‘l'a?g'é %g%éoﬂhgﬁg 8(1 %oﬁ With effiér oPhékandiQive 8 fitle compound as

pr opanesul f onam were added. The m xture was
stirred at anbi enwvhitegoeien(26r%).under ar gon overnight, after which TLC
(25% vvater/CHBCcl\& sg&g&ﬁ ed the reaction was conpl ete. "~ The reaction
m xture was | oaded ly onto a MPLC colum (silica) and the title

conmpound obt aigegsbyasahHEnPNsed (MNP Et OH/ CH err] G [err] then 5% Et OH 0. 5%
AcOH/ CH err]d [err] 25 asH}; clecgfu-ml which solidified on triturating with

hexane to give eElembWrA@éﬁl-%OV\Uer (110 my, 47%. M p. 113.5C VE:
511 (MtH)[err] calE ,,/e@ggij% ﬁwas\dst aalc: % C 49.3; H 5.32: N 11.0

Found: % C, 55.3%; H,5.0; N, 74
NMR (MHz, DMSO-dg) 6: 1.1 (t, 3H); 1.8 (s, 3H); 3.6 (q, 2H), 4.55 (s, 2H); 4.8 (s, 2H);
15 5.0 (s, 1H); 6.6 (d, 1H); 7.0 (m, 2H); 7.3 (dd, 1H); 7.6 (m, 3H); 7.9 (m, 3H), 8.55 (s, 1H).

Example 14
The compounds in the following table were prepared using a similar method to

~ that of example 13.

CONHR2
: Br
oo
0R1 Et

Compound No. R! R? Footnote
25
1 CH,C(Me)=CH, SO, CH,CH. CH, a
2 CH,C(Cl)=CH, SO,Ph b
30 3 CH,C(Cl)=CH, SO,CH,CH,CH; ¢

SUBSTITUTE SHEET (RULE 26)



30 Found: 9%C.49.1: H 5.3: N 10.6 WO 97/ 00864

PCT/ GB96/ 01443 : ' - 39- NVR (200 MHz,
DMSO-d[err]) [err]: 1.0 (t, 3H), 1.2 (t, 3H); 1.8 (m 5H); 3.4 (m 2H); 3.7
(g, 2H); 4.55 (s, 2H); 4.90 (s, 2H); 4.95 (s, 1H); 5.1 (s, 1H); 7.0 (d,
1H; 7.1 (m WWéomidses (m 1H); 7.9 (d, 1H). 5 Exanpl e 12PCT/GB9/01443The
conpounds in the followng table were prepared using a simlar nmethod to
that of exanple 11. [err] Conmpound No. Foot not e

-43-

Footnotes

a) Prepared from example 2.14. Yield 36%. M.p. 125.5°C
. MS: 510 (M+H)", 532 (M+Na)" '
s NMR (MHz. DMSO-d¢) 8: 1.0 (t, 3H); 1.15 (t, 3H); 1.7 (m. 2H): 1.8 (s, 3H); 3.45
(m. 2H); 3.6 (m. 2H); 4.55 (s, 2H); 4.75 (s, 2H); 5.0 (s, 1H); 5.1 (s, 1H); 6.6 (d, 1H);
7.0 (m, 2H); 7.4 (m, 1H): 8.0 (m. 1H); 8.6 (d. 1H); 11.65 (bs, 1H).

b)  Prepared from example 1. Yield 59%. M.p. 192.4°C
10 MS: 564 (M+H)", 586 (M+Na)"
NMR (MHz. DMSO-dg) § 1.1 (t. 3H); 3.6 (g, 2H); 4.75 (s. 2H): 5.55 (m. 1H): 5.8
(m. IH): 6.6 (d, 1H): 7.05 (m. 2H): 7.6 (m. 3H): 8.6 (m. 1H): 12.1 (brs, 1H).

c)  Prepared from example 1. Yield 56%. M.p. 145.4°C
15 MS: 530 (M+H)", 553 (M+Na)"
NMR (MHz. DMSO-dg) 8: 1.0 (t, 3H); 1.2 (t, 3H); 1.8 (m. 2H); 3.5 (m, 2H); 3.7 (q,
2H); 4.75 (d. 4H): 5.55 (d.'lH): 5.8 {m. 1H); 6.65 (d. 1H): 7.0 (m. 2H): 7.4 (m, 1H);
8.0 (m, 1H): 8.6 (d. 1H).

6-[N-(5-Bromo-2-hydroxybenzyl)~N-ethylamino]pyridazine-3-carboxamide (843

mg, 2.4 mmol) was dissolved in DMF (15 ml) and added dropwise over ten minutes to a

25 suspension of sodium hydride (192 mg, 2.88 mmol. 60% dispersion in mineral oil) in DMF
(15 ml) and tetramethy]ethylenediamine_(TMEDA_. 0.72 ml. 8 mmol) under argon. The
mixture was stirred for 1 hour. then 3-chloro-2-methylprop-1-ene (0.47 ml, 5.59 mmol)
was added and the mixture heated to 100°C and maintained at this temperature for 16

hours. The mixture was allowed to cool to ambient temperature. poured into water (150



WD 97/ 00864

PCT/ GB96/ 01443 - 40- a)
Prepared fromthe conpound in exanple 2. Yield 61% Mp. 162.5C

V5. 545 (MtH)[err] - El emrental Anal ysi s:
Cerr]JH err) Bowbongobéd err]S. [err] Herr]O Cal c. % BCT/SBI01443.
4.69: N 10.1 5 Found % C, 51.7; H 4.4; N 9.8 NVR ( MHz,
DMSO-d[err]) [err]:1.15 (t, 3H); 1.8 (s, 3H), 3.6 (q, 2H); 4.5 (s, 2H); 4.8
(s, 2H); 4.9 (s, 1H); 51(s 1H) 410(m 3H; 7.2 (m 1H); 7.5
(m 3H),; 7.7 (d, 1H); 7.9 Prepared fromthe
conpound in exanple, 3,. Yield % 1 0)

El emrent al Anal %ﬁ%‘.’“ io’djus_acﬁop Y"&“‘aﬁf%& %g“g‘ a%‘:eo s@%vﬁgw&ﬂ%ﬁ
Found: % C. 48.ggétatd, 3.7: N 9.8 NVR (M—Iz DI\/SOd[err]) [err]

1.15 (t, 3H): 3. 2H. 4.75 (s 2H). 4.8 (s 1H):
5.75 (m 1H): 1B ;(@ mg)pnd the gommedcmgamv iawsrs(vwshmrth 50% bpn? (l|0ﬂ)ml), dried ower
Ve P 255 Wy | DGO MR Wbrkls SRR Baidyetidelbll 700 M P 105 05 s,
4.55: N 10.5% 'IhprmdnbtvPés ﬁmﬂéiByWLOfl(Sﬂ% EﬂOAl:nxeiane silica) to gl%/B’e[NWIZ,

E)(l\q/fso dlerr]) [ﬁyml, 28(2p§ahyj 24engg,—yfqz|:,y) p&yl]- )élm'un%wyndgl@-éﬂrbgwmdqaﬁ

(m 3H); 7.45 GRoidudkss f 0 1H) . 25 Prepared fromthe
conmpound in exarrpfe 16s oam(ﬁ mﬁg% Mp 105. 2C El enent al

Anal ysis: ([ er MS{405(M¥ Y err]err]S.1[err] Herr]O Calc: %C
0.8 1S 5 ok G om0 RS, 5556 g Te ok 1y Sy Pa eyl D
2H); 5.0 10 (m, 1H); 5.1 (m, 1H); 5.6 (brs, 1H); 6.9 (m, 2H); 7.1 (d, 1H); 7.3 (m, 1H); 7.7 (brs, 1H),
7.9 (d, 1H).
6-[N-(5-Bromo-2-(2-methylprop-2-en'-l-yloxy)benzyl)-N-ethy]aminé]pyridazine—
3- carboxamide (430 mg, 1.09 mmol) was dissolved in THF/methanol (30 ml, 1:1) and
sodium hydroxide solution added (2.9 ml, 2M, 5.8 mmol). The mixture was heated at
. 15 reflux for 72 hours, allowed to cool and evaporated. The residue was dissolved in water
(25 ml) and acetic acid added to pH~4. The solution was stirred for 16 hours and then the
resulting colourless precipitate collected by filtration, washed with water and dried under
vacuum to give the title compound as a colourless powder (387 mg, 87%).
MS: 406 (M+H)"
20 NMR (MHz, DMSO-dg) 8: 1.0 (t, 3H); 1.7 (s, 3H); 3.6 (q, 2H); 4.4 (s, 2H); 4.7 (s, 2H);
4.85 (s, LH); 5.0 (s, 1H); 6.9 (d, 1H); 7.0 (m, 2H); 7.3 (m. 1H); 7.7 (d, 1H).

Ez_mmnlc.l.é

The compounds in the following table were prepared using a similar method to

Br
o
OR1 Et

25 that of example 15.
COOH

30

SUBSTITUTE SHEET (RULE 26)
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(m 1H); 5.8 (m 1H); 6.0 (m 1H; 7.1 (m 3H; 7.4 (m 1H); 7.8 (d, IH).
e) Prepared fromthe conpound in exanple 16.1 Yield 28% M. 148.9C

El enent al AnaNq'msMC[err]H[err]BrN[err]qerr]S 3[err] H ePFI/CpIHY1443
NVR (MHz, DMSO-d[err]) [err]: 1.1 (t, 3H; 1.8 (m 6H): 3.6 (q, 2H); 4.7

(s, 2H); 4.8 (m 2H); 5.7 (m 1H); 5.9 (m 1H); 7.1 (m 3H): 7.4
(m 1H); 7.55 (m 3H); 7.7 (d, 1H; _45-7-9 (m 2H. f) Prepared
from conpound in exanple 2. Yield 80% 10 VS (ESP[err]) 550/ 552

(M:tH) [ err] N 250 MHz_, DMSO-d[err]) rr]: 1.14 (t, 3H); 2.4
(s, 3H); 2.6 (s. s , , A—62— — 2 H)
5.25 (m 1H); 5;39 (m 1H); 6.0(m 1H); 7.0 (d, 1H); 7.13 (d,

Prepared from

1H);-7.2 (d. 1H; 7.4 (dd, 1H); 7.82 g)—CHzH)I\/B (Egp[(m%%q)) 596/ 398

conmpound in exanple 2.1Yield 500)@HzC(C

(MtH) [ err] NVR (250 MHz. DVsO-d[err]) [err]:1.14 (t, 3H: 2.23
(s. 8H: 3.46 (gq. 2H: 4.6 (m 2H=XO0 4.83 (s. 2H): 5.23(m 1H); 5.35
(m 1H): 6.0 (m 1H);27.05 (d. @ 25 (d. 1HMB2(M+H)" 7.4% (dd. 1H):
7.57 (d. 1H); 8.05 (d 1H): 12.85 1H). Exanpl e 13

N- Benzenesul phonyl - [N-(5 br ono- 2- (2- et hyl prop- 2-en-1 -yl oxy) benzyl )-N- 25
ethyl am no[ pyrjdi ne-§ §: 1.15 (1, 3H 368 2D 475 & Bl 485

2-[ N-(5- Brormg(z rre%vﬁg{ érI%enl( )’ e(% )-N-((ast’h? n?n(cs)]pyrlglne 5-
carboxylic acid (2001H)357(5(ﬁgll'h)aﬁb(meﬂéﬁd?étmlmhﬂl&(ddlﬁhl or onet hane (20
m) and di met hyl am no pyridine (120 ng, 0.98 mml). EDAC (1.41 ng. 0.74
mrol ) and benzene

10 b) NMR (DMSO-dg) &: 1.1 (t, 3H): 1.7 (m. 3H): 2.0 (m. 3H); 3.7 (q, 2H); 4.7 (s.
2H): 4.9 (m. 1H): 5.8 (m. 1H): 6.0 (m. 1H): 7.0 (m. 3H); 7.3 (m, 1H); 7.8 (d. 1H).

6-[N-(5-Bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylamino]pyridazine-

3-carboxylic acid (example 2. compound 15) (187mg, 0.46mmol) was dissolved in
dichloromethane (20 ml) and (1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide

20 hydrochloride (EDAC).(133mg, 0.69 mmol). dimethylaminopyridine (DMAP) (113 mg,
0.92 mmol)‘and 3.5-dimethylisoxazol-4-yisulfonamide (98 mg, 0.56 mmol) were added.
The mixture was stirred at ambient temperature under argon for 72hours, after which TLC
(25% water / methanol) suggested the reaction was complete. The reaction mixture was
loaded directly onto a MPLC column (silica) and the title compound obtained by elution

25 2.5% ethanol / dichloromethane followed by 0.5% acetic acid / 2.5% ethanol /
dichloromethane as a gum which was triturated with hexane to give the title product as a
solid (98mg, 38%).

M.p. 119.8°C
30 MS (ESP+): 564 (M+H)"



sul fonanm de (93 ng. 0.59 mml) were added. The reaction mxture was stirred

over ni ght WO 97/ 00864 :

PCT/ GB96/ 01443 ' -42- under
argon at anbi ent tenperature whereupon it appeared conplete by TLC (5%
MeOH CH er r ] O [ e 97)00864 Di | ute hydrochloric acid (1M PCOGRe601443nd

water (40 m) were added and the reaction mxture extracted with

di chl oronet hane (3 x 90 m ). The conbined organic |layers 5 were washed with
water (40 m ), dried over nmagnesium sul fate and concentrated by
evaporation. Purification by MPLC (silica, 2"5% EtOH/ CHerr]d[err] to 5%

EtOH CHerr]d[e a,clear oil which solidified on trituration
with ether or M 5M26§FN@5§0npound as a white powder (26
9 . M p. 192 Qjﬂ%@@@lﬁ%éﬂﬁ( H[err], 566 (MtNa)[err] El enmrent al
Anal ysi s: Calc: 9% C 55’29 H 4.81; N, 7. 72 Found: % C, 55.3% H,

5.0; N 7.4 NB?Runids/I‘)ﬁC‘lBl\?Bﬂdﬁeerao[err] 1.1(t, 3H); 1.8 (s, 3H); 3.6
(q, 2H), 4.55 (s, 2H); 4.8 (s, 2H); 15 5.0 (s, 1H); 6.6 (d, 1H; 7.0 (m
2H); 7.3 (dd, 1H); 7.6 (m 3H); 7.9 (m 3H); 8.55 (s, 1H). Exanpl e 14
;I'(r)\e Cogﬁg}[lngfs g)r(‘yl\hﬁ(iSdMﬂﬂDMStﬁ@J)% WS@(,PEG}FH{,@Q)UFN}H mz%k@BHﬁ‘BﬁBS’@,
QP ). 3.7(q,J =7 Hz, 2H): 45(s,5H),J8(s,2H),495(s, 1H); 5.15(s, 1H); 70(d,I=

8.5 Hz. 1H); 7.15 (m, 2H); 7.4 (dd, J =2, 8 Hz, 1H); 7.8 (d. J = 8.5 Hz, 1H).

A mixture of N-ethyl-5-chioro-2-(2-methylprop-2-en-1-vloxy)benzylamine

(reference example 16) (13.8 g, 50 mM), 6-chioropyridazine-3-carboxamide (7.9 g, 50
mM) and di-isopropylethylamine (20.0 ml. 115 mM) in DMF (50 ml) was stirred at reflux.
15 for 16 hours. The mixture was cooled and diluted with water (200 ml) giving an oil which
was allowed to settle out (1 hour). The supernatant liguor was decanted and the residual
brown gum dissolved in dichloromethane (250 ml) and washed with 2N hydrochloric acid
(100 ml). The product was obtained by eluting the organic layer through silica. adjusting
the solvent to dichloromethane/isopropanol (19:1) and collecting relevant fractions. which
20 were combined and evaporated to give the title compound as a gum (10.5 g, 58%).
MS (ESP+): 361/362 (M+H)" |
NMR (200 MHz, DMSO-d;) &: 1.17 (t, ) = 7Hz, 3H): 1.80 (s, 3H). 3.90 (q, J = 7Hz, 2H),
4.55 (s. 2H); 4.85 (s, 2H); 4.98 (s, 1H); 5.10 (s, 1H); 7.00 (d, J = 2Hz. 1H); 7.05 (d. J =
9Hz. 1H); 7.14 (d. J =9Hz. 1H); 7.28 (dd, J = 2, 9Hz. 1H); 7.47 (broad s, 1H): 7.87 (d,J =
25 9Hz. 1H); 8.10 (broad s, 1H).




Conmpound No. 25 WD 97/ 00864

PCT/ GB96/ 01443 -43-
Foot not es a) Prepared fromexanple 2.14. Yield 36% Mp. 125.5C
M5: 510 (MtH)[err], 532 (MtNa)[err] 5 NVR (MHz. DVBO-d[err]) [err]:

1.0 (t, 3H); Mwo976e8643H); 1.7 (m 2H): 1.8 (s, 3H); 3.45 PCT/GBS/PT3 2H) ;
3.6 (m 2H); 4.55 (s, 2H); 4.75 (s, 2H); 5.0 (s, 1H); 5.1 (s, 1H; 6.6 (d,

1H); 7.0 (m 2H); 7.4 (m 1H; 8.0 (m 1H); 8.6 (d. 1H); 11.65
(bs, 1H. . b) Prepared from exanpl e 1._4ﬁ_el d 59% Mp. 192.4[err]C 10
M5: 564 (MtH)[err], 586 (MtNa)[err] NVR (MHz, DVBO-d[err]) [err]

5

.1 (t. 3H):; 3.6 ., 2H): 4.75 (s. ; 55 . 1H): 5.8 1H):
.6 Ed, 1t|)|) . 7. 05( ?né%‘.‘e °,f.62U{'ﬁsﬁ'cégﬂb?zﬂg?'@e&gfinmﬁmﬁmﬂ25.’“1"37()‘5?’%}’1’11‘{4) ( mon
Prepared fr ) & riliariNd. 0 : .
Hlerr] . 5534 E{l’aﬁﬁe@ﬁk ezité gk&bgﬁ@’w%ig%"éﬂm@&%é 7 ?i)’ﬁ?e?'rﬁ??ﬁ".%‘q(“? -
1.2 (t, 3H0% w/8(10ml. 20) mn®lEn gthandlif) 30 BD)7wagstirred at reflux ozﬂiﬁ;honr.s.?Erh(:d.
: (51' 5%_'; d Bll%:glx'%l?w%év%or]i%ag%g&%g&)gefgxlm%d t]lé(r)esgtme pgrltl_j}it:)neZl'bAétvge% ZH_D ;

N- (5- Br onDs ZhydfochiéritydeRtt @0 nil) &id-dichioremicthiars (200 mily. ErHe\okguic 18y ep Yiad @fed Sver
anhydrous magnesium sulphate, filtered and evaporated to give a brown gum (10.0g),

DA WSOOR
oI

—

which was redissolved in ether (200 ml) and allowed to crystallise siowly over 12 hours to
give the title compound as a pale yellow solid (4.6 g, 45%) mp 130-131°C
MS (ESP+): 362/264 (M+H)"

10 NMR (200 MHz. DMSO-d;) &: 1.17 (t. 7Hz. 3H), 1.78 (s. 3H). 3.70 (q. J = 7Hz. 2H). 4.55
(s. 2H). 4.85 (s. 2H). 4..98 (s. 1H). 5.08 (s, 1H). 7.02 (d. J = 2Hz. 1H); 7.05 (d. ] = 8Hz.
1H). 7.12(d, J = 9Hz 1H). 7.27(dd. J = i, 8Hz. 1H): 7.83 (d, J = 9Hz. 1H).

A mixture of 6-[N-(5-chloro-2-(2-methylprop-2-en-1-vloxy)benzyl)-N-

ethylamino]- pyridazine-3-carboxylic acid (example 19) (2.0 g, 5.5 mmol). 2-
(pyrrolidino)ethanepyridine (20 mmol) and ethy! dimethylaminopropylcarbodi-imide

20 hydrochloride (7.8 mmol) in dichloromethane (25 ml) containing DMF (5 ml) was stirred
at 40°C for 16 hours. The mixture was diluted with dichloromethane (50 ml) and water (50
mi). stirred for 10 minutes and the organic layer was separated. washed with water (50 ml)
and dried over anhydrous magnesium sulphate. Chromatography on silica. eluting with
5% methanol in dichloromethane gave the title compound (1.2 g. 42%).

25 MS (ESP+): 522/524 (M+H)"
NMR (200 MHz. DMSO-d,) 8: 1.16 (t. J = 7Hz, 3H): 1.78 (s. 3H); 2.00 (broad s. 4H). 3.20
(m. 2H): 3.30 (broad s. 4H): 3.50 (m, 2H); 3.67 (g, J = 7Hz. 2H); 4.53 (s. 2H): 4.81 (s, 2H):
4.98 (s, 1H); 5.08 (s. 1H): 6.95-7.25 (m. 4H); 7.82 (d. J = 8Hz. 1H). |

30



3-carboxylic acid

6-[ N- (5- Brono- 2- hydr oxybenzyl ) - N- et hyl am no] pyri dazi ne- 3- car boxam de (843
ng, 2.4 mmol) was dissolved in DMV (15 m) and added dropw se over ten

m nutes to a 25 suspension of sodium hydride (192 ng, 2.88 nmol. 60%

di spersion i nywad éogds Oi 1) in DVF (15 m) and PCT/GB96/01443

t et ranet hyl et hyl enedi am ne (TMEDA. 0.72 ml. 8 mmol ) under argon. The

m xture was stirred for 1 hour. then 3-chloro-2-nethyl prop-1-ene (0.47 m,

5.59 mmol) was added and the m xture heated to 100C and nuai ntai ned at
this tenperature for 16 hours. The mixt##e was allowed to cool to

anbi ent tenperature. poured into water (150 WO 97/ 00864

PCT/ GB96/ 01443 Example 21 -44- - n) and
adjusted to pH 5 w i {d. i > i i

et hyl acetate Jyafm e t°d

wth 50% bri ne yfo} ’ Boxalmidd evaporated to give a
pal e yell ow oil. roduct Was purl fied bﬁ/ MPLC (50%

Et OAc/ hexane, sili cajxe tide eﬂmmuedm pwpared by reacting 6-[N-(5-chloro-2-(2-methylprop-2-

br O 2 (2 1ot e Bt B 2 ARy B B 57k 3 o2 b
(MHz, DVBO- d[ e QF(hior;Emtmd)ethﬁnéiulbhona&hﬂle usingfa {imiladitho® tBthértesctited m‘bxdmﬁl% 20
2H); 4.8 (s, ZI—%l 10 (m 1H); 5.1 (m 1H); 5.6 (brs, 1H); 6.9 (m 2H);
7.1 (d, 1H); e’érﬂﬁ/nlﬂ) 7.7 (brs, 1H); 7.9 (d, 1H).

6-[ N- (5- Brono- gﬂggagm.t) |8F§49QM3— h- 1-yl oxy) benzyl ) - N- et hyl am no] pyr i dazi ne-
3- car boxam de ny, mml’) was di ssol ved in THF/ net hanol (30 ni,

1:1) and sodﬁmmczgmum BMSQ}da)t& bA7 fdlie JHEBR): 178 (2FH)2.85 (modH); 2.8The

cvapor at od. b5 6Hn A A0 d s e AP0 L AP 248, 1P ARRRERS (o 2
added to pH 4. 4783qs20)4.0D (5. VEY;, 508 (61 B 6.97 (d. 6 = IHX W0 faen=8Hg. 1H); 7.12
resul ting col ourl ess premin tate collected by filtration, washed with water

and dried undefdJ=8Retn 13 Gdvit=2ndHz.lHy. bar¥izetHh col ourl ess powder
(387 ng, 87%. MS: 406 (MrH)[err] 20 NVR (WVHz, DVsO-d[err]) [err]: 1.0

(t, 3H); 1.7 (s, 3H); 3.6 (q, 2H); 4.4 (s, 2H); 4.7 (s, 2H);
Example 22

The title compound was prepared from reference example 17 using a similar
method to that of example 1 (Yield 74%). m.p. 121-2°C.

MS (ESP-): (M-H)- 344

20 NMR (200 MHz, DMSO-d;) 5: 1.18 (L. J = ;Hz. 3H). 1.80 (s, 3H): 3.70 (q, = 7Hz, 2H):
4.52 (s. 2H); 4.85 (s, 2H); 4.97 (s. 1H): 5.10 (s, 1H): 6.80 (dd. J = 2. 8Hz, 1H); 7.0-7.13
(m, 3H); 7.83 (d. J = 8Hz. 1H);
Analysis: Calc. % C, 62.6; H. 5.8; N, 12.2

Found C. 62.7: H.5.9: N, 11.9




4.85 (s, 1H: 5.0 (s, 1H; 6.9 (d, 1H:; 7.0 (m 2H: 7.3 (m 1H: 7.7 (d,

1H) . Exanpl e 16 The conpounds in the followng table were
prepared using a simlar nethod to 25 that of exanple 15.

COCH [err] 30 WD 97/ 00864 o

PCT/ GB96/ 0144 3v0 97/00864 - 4BCTIGBY6/§134Y |

a) NVR (DVMBO-d[err]) [err]: 1.15 (t, 3H); 3.6 (q, 2H); 4.75 (s, 2H);
4.85 (s. 2H); 5.5 (m 1H; 575 (m 1H: 7.1 (m 3H); 7.4 (m
2H), 7.8 (d. 1H). 10 b) NVR (DMSO-d[err]) [err]: 2.1 (t, 3H); 1.7 (m
3H: 2.0 (m 3H); 3.7 (q, 2H); 4.7 (s, 28~ 4.9 (m 1H; 5.8 (m 1H):

6.0 (m 1H: 7.0-(m_3H,; 7.3 (m 1H); 7.8 (d. 1H). ]
The title compound was prepared from reference example 18 using a similar

method to that of example 1. The product was extracted with dichloromethane, dried over
anhydrous magnesium suiphate and triturated with ether and hexane (Yield 38%).
MS (ESP+): 388/390 (M+H)"

5 NMR (200 MHz, DMSO-dg) 8: 1.13 (t, 3H): 1.70 (m. 3H): 1.85 (m. 1H); 2.00 (br s, 2H);
3.65 (q, 2H); 4.75 (s, 2H); 4.90 (br s. 1H); 5.80 (dd, 1H): 5.94 (dt. 1H); 7.04 (d, 1H); 7.07
(d, 1H); 7.13 (d, 1H); 7.25 (dd. 1H): 7.80 (d. 1H).

The title compound was prepared from 6-[N-(5-chloro-2-( cyclohexen-Sl-

yloxy)benzyl)-N-ethylamino]pyridazine-3-carboxylic acid (example 23) and 3.5-
dimethylisoxazol-4-ylsulphonamide using a similar method to that of example 11 (Yield

15 22%).
MS (ESP+): 546/548 (M+H)"
NMR (200 MHz. DMSO-d,) 6: 1.12 (t. 3H): 1.20 (m. 3H): 1.95 (m. 3H): 2.35 (s, 3H); 2.63
(s, 3H); 3.65 (q, 2H): 4.77 (s. 2H): 4.88 (br s. 1H): 5.77 (dd. 1H): 5.93 (dt. 1H): 7.02 (d. ..
lH); 7.10 (d. 1H): 7.12 (d. 1H): 7.25 (dd. 1H): 7.76 (d. 1H).

20

in-3- olc

To 6-[N-(5-chloro-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylamino]-3-
25 cyanopyridazine (reference example 19) in 1-methyl 2-pyrrolidinone (10 mi) was added
sodium azide (330 mg. 5.1 mmol) and triethylamine hydrochloride 1320 mg. 0.2 mmol)
and the solution stirred at 150°C for 3 hours. Water (50 ml) was added and the solution
acidified with glacial acetic acid to pH 2. The resulting precipitate was isolated. dissolved

in dichloromethane. dried over anhydrous magnesium sulphate. filtered and the solvent



Exanpl e 17 B :

N- (3, 5- D net hyl i soxazol - 4-yl sul phonyl ) -6-[ N-(5- brono- 2-(2-net hyl prop-2-en-1
- 15 yl oxy) benzyl)-N et hyl am no] pyri dazi ne- 3- car boxam de

6- [ N- (5- Brono- 2- (2- met hyl prop-2-en- 1

-yl oxy) benzy! wopicesd am no] pyri dazi ne- 3-carboxylic aci drCecaaptr4?,
conpound 15) (187ngy, 0.46mvol) was dissolved in di chl oronet hane (20 m)
and (1-(3-dinethylam nopropyl)-3-ethyl-carbodiimde 20 hydrochl ori de

(EDAC) . (133ng, 0.69 mmol ). dinethyl am nopyri gi ne (DVAP) (113 nmg, 0.92
mml ) and 3. 5-di net hyl i sexazol - 4-yl sul f onarfi*ié (98 nmy, 0.56 nmol) were
added. The m xture was stirred at anpbi ent tenperature under, argon for

72hours, after TRRP¥ed invacuo togves brawepil (140ane)s aityraton;wikh etber alleed erystalsiofn
was conpl ete. : ' ] r S | oaded directly onto a MPLC
colum (sili ca}ﬂgﬁgg%%?&%g)%}gg’dlgﬁ'ai ned by elution 25 2.5% et hanol
/ di chl or onet havi8: (BSPH):386/388 (MHB%Y0 acetic acid / 2.5% et hanol /

0o O o, BB S Pl SR AR e A
é g“T/H)GESg; %14453 (s. 2HV99 (2,08B864.08 (s, 1H); 7.05 (m, 2H); 7.27 (m, 2H); 8.02 (d. ).,

El emental Analysis: CJerr]Herr]BrNerr](err]S Calc: %C, 48.9; H,
4.64; N, 12.4 E Fo&ni !E %C,48.3; H 4.6; N, 12.0 5 NWR (250 Mz,

DMSO-d[err]) [ =I5 (t, J =7 Hz, 3H); 1.8 (m 2H); 2.35 (s, 3H); 2.65°
(s, 3H; 3.7 (g, JIN= netidiikoxadol-ViSuink B-(£-ShlordtD e LE{)T
5.15 (s, 1H); 7.0 (d, J = . o
N =3=C
10 The title compound was prepared from 6-[N-(5-chloro-2-(2-methylprop-2-en-i-

yloxy)benzyl)-N-ethylamino}pyridazin-3-carboxylic acid (example 19) (210 mg. 0.58
mmol) and 3.5-dimethylisoxazol-4-ylsulphonamide using a similar method to that of

example 11. The title compound was purified by column chromatography (eluant: 5%

propan-2-ol in dichloromethane) (80 mg, 27%).

15 MS: (ESP+): 520/522 (MH+)
NMR (200 MHz, DMSO-d¢) 8: 1.13 (t, 3H); 1.78 (s, 3H); 2.28 (s. 3H): 2.55 (s. 3H): 3.62
(g. 2H): 4.02 (s, 2H); 4.78 (2, 2H): 4.98 (s, 1H): 5.08 (s. 1H); 6.92 (m. 2H): 7.03 (d. 1H):
7.24 (dd. 1H); 7.81 (d. 1H).

The title compound was prepared from 6—[N-(5-chloro-2-(2-methylprop-2;cn-l-
yloxy)-benzyl)-N-ethylamino]pyridazin-3-carboxylic acid (example 19) and
35 trifluoromethanesulphonamide using a similar method to that of example 11 (18%).
MS: (ESP+): 493/495 (MH+)
NMR (200 MHz. DMSO-d,) &: 1.18 (t. 3H): 1.80 (s, 3H): 3.65 (q. 2H): 4.55 (s. 2H): 4.83
(s. 2H): 4.97 (s. 1H): 5.10 (s. 1H); 6.95 (d. 1H): 7.02 (m. 2H); 7.25 (dd. 1H): 7.80 (d. 1H).

30



8.5 Hz, 1H); 7.5 (m 2H); 7.4 (dd, J =2, 8 Hz, 1H); 7.8 (d, J = 8.5 Hz,
1H) . Exanpl e 18 10

6- [ N (5- Chl or 0- 2- ( 2- net hyl pr op- 2- en- 1- yl oxy) benzyl ) - N- et hyl ani no] pyri dazi ne
- 3- car boxam de A m xture of

N- et hyl - 5- chl fig»780d64- et hyl pr op- 2- en- 1- yl oxy) benzyl ami ne  PEWGHES0B1E e
exanple 16) (13.8 g, 50 mM, 6-chloropyridazi ne-3-carboxamde (7.9 g, 50
mV) and di-isopropylethylamne (20.0 M. 115 mM in DVF (50 mM) was stirred
at reflux 15 for 16 hours. The m xture was cooled and diluted with water
(200 m) giving an oil which was al | owe@lto settle out (1 hour). The
supernatant |iquor was decanted and the residual brown gum di ssol ved in
di chl or onet hankxgmpl 28i ) and vvashed with 2N hydrochl oric acid (100 ).
The product was obt% I : h Sl

adj usting t he sol

col l ecting rel ayda Eidh RS .cattiok ShHide

give the title corrpound as a gum (10 5 g, 58%. ( ESP+ 361/ 362
(MrH) { err] NVR ( Phrotitia-commommbwas Bre qrsdi[r@nrli-&-memquarboyy hqm&)#

(s, 1 5.1 %"%fiﬁi*m%‘s's@??-e% P i sy, °

7.14 (d. J = Quﬂngéljihulaﬂmaﬁodubcthedneqnﬁxaﬂbb 1(19%). 7.47 (broad s, 1H): 7 87

(d, J = 25 9Hz #3% gﬁg Exanmpl e 19 30
6-[ N- (5-Chl oro- %Pﬁ"gt f 96 Den- 1 yI oxy) benzyl ) - N- et hyl am no] pyri dazi ne

- 3- carbowam M0 IMHz, DMSO-d,Y§? 121 41.79 (s. 3H); 3.72 (q, 2H); 4.53 (s, 2H); 4.88
PCT/ CBO6/ 01443 ( o8 1918 @335 (s, 3H); 3.72 (q. 2H); _is_ )

A mixture of 6(s5RHY,:B.9%Ks.diD; 208 5. b 6,98(d.0HR 745 (d- W)o};l%@n&lﬂ- y-62itd, 1H);
et hyl am no] - p;;%ii@zlmes&(cﬁrm)x%%% %x%é(es }ﬁ? (10.5 g, 29.3 nol) and

caustic I|qu

in-3- 4

15 The title compound was prepared as a gum from N-(1-methoxycarbonylethyl)-6-
[N-(5-chloro-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylaminoJpyridazin-3-
carboxamide using a similar method to that of example 1. {(15%)

MS: (ESP+): 433/435 (MH+)
NMR (200 MHz, DMSO-d,) &: 1.15 (t, 3H); 1.42 (d. 3H): 1.78 (s. 3H): 3.69 (q, 2H): 4.45

20 (dt, 1H): 4.5 (s. 2H); 4.85 (s, 2H): 4.98 (s. 1H); 5.10 (s. 1H): 6.97 (d. 1H); 7.04 (d, 1H);

7.17 (d. 1H); 7.83 (d. 1H): 8.73 (d. 1H).

The title compound was prepared from N-(a-methoxycarbonylbenzyl)-6-[N-(5-
chloro-2-(2-methylprop-2-en-1-yloxy)benzyl)-N- ethylamino]pyridazin-3-carboxamide |
using a similar method to that of example 1 (13%).

MS: (ESP+): 495/497 (MH+)
30 NMR (200 MHz. DMSO-dg) 8: 1.17 (t. 3H): 1.24 (s. 3H): 3.70 (q. 2H): 4.53 (s. 2H): 4.83



40%wWv (10 M. 100 mol) in ethanol (150 m) was stirred atreflux for 16
hours. The sol vent was evaporated at reduced pressure and the residue
partitioned between 2N 5 hydrochloric acid (70 m) and dichl or onet hane (200
m ). The organic |ayer was dried over anhydr ous magnesi um sul phat e,
filtered and ewapewgméead to gi ve a brown gum (10.0g), whi c hPGE/EGBI6/01443
redi ssolved in ether (200 mM) and allowed to crystallise slowy over 12
hours to give the title conpound as a pale yellow solid (4.6 g, 45%
mp. 130-131[err]C M5 (ESP+): 362/264 (Mgl err] 10 NI\/R (200 M—Iz

DVSO-d[err]) [err]:1.17 (t. 7Hz, 3H), 1.78 (s. , 3.70 )

4.55 (s. 2H) 9

oHz. 1H); 7.05 sdﬂu‘gaéﬁﬁzﬁﬂsog@ ‘ﬁé,%lsj@gjmf’ﬂ%ﬁz%q%l & %%3(&’31
8Hz, 1H), 7.83 (d, J = Exanple 20 15

N-(2-(Pyrrolidi %@esul phonyl) 6-[ N- (5-chl or o- 2- (2- net hyl prop- 2-en-1-
yl oxy) benzyl ) N-et hyl'am no] pyr| da2| ne- 3- car boxam de A m xture of
6- [ N- ( 5- chl or o- N-(35-Dimd SOX8: 5! _ D6 N« f-Lhiaros-allyloxabenzy o] -

pyri dazi ne- 3-carboxyl.i aci d_(exann 19) (209, 55mm|) 2-
(pyrrolidino)ét som d et hyl

di met hyl am nopr opy| CFhditlé cofipéitrd Wmﬁ'&hitﬁbcd&sﬁoﬁm darboxylic acid usmg a
di chl oronet hane (25 m ) contai ning Q,\i m) was stirred [”é‘h

for 16 hours. TH@ﬂ#M"é toghese in exagplei3, Wx‘EﬁP&ﬁPbP‘B@Pﬁ%fhgm’( %‘W& folumn

wat er (50 t Ta0 4t e’tﬁ%ﬁ o] SfhaN@s

separ at ed, vvashe o?h ‘{%;a\%g Pg%aﬂ%m’%an cﬁie %‘\%;nglrl] r ous nggggg?ubn%
sul phat e. Chronnﬁm@uawhmhdmbjlleﬂm (250 mg)33¢e)wi t h 5% net hanol in

di chl or onet hane _gav helvhg %orrpound (1.2 g. 429% . 25 M5 (ESP+): 522/524
(MeH)[err] 10 ] Odlerr]) [err]: 1.16 (t, J = 7Hz, 3H);

é gg ES gt{)') gl\%gR((bSmﬁstl\dﬁd)—d Y&k 2@3« 3H§@‘>73|)H)3H)37 Sﬁzibmaﬂsﬁq 741I1+}463
O B b (e s ek, @gs@a 30 i 2biz. (0, 543 EBp18 HEpD B 14ty 604 .
VD 97/ 00864 - 1y ¢ 95 (d, J=2 Hz. 1H) 6.97 (d, J=8Hz, 1H); 7.03 (d. J=8 Hz. 1H): 7.24 (dd. }=2 Hz. 8

PCT/ GB96/ 01443
Hz. 1H); 7.79 (d. J=8 Hz, 1H).

15

le3

The title compound was prepared using a similar method to that of example
18. (4.0 g. 35%).
20 MS (ESP+): 3477349 (MH+)
NMR (250 MHz. DMSO -d,) d: 1.16 (t. 3H): 3.67 (q. 2H):.4.64 (m. 2H); 4.8 (s. 2H):
5.27 (dd. =10 Hz, 2Hz, 1H): 5.42 (dd. J= 16 Hz, 2 Hz. 1H): 6.04 (m. 1H): 6.99 (d. J=2 Hz.
1H); 7.05 (d, J=8 Hz. 1H). 7.13 (d, J=9 Hz. 1H); 7.25 (dd. J=2 Hz. 8Hz. 1H): 7.41 (br.

s, 1H): 7.82 (d. J=9 Hz, 1H); 8.06 (br. s. 1H).

25

The title compound was prepared from the corresponding amide (example 32)

using a similar method to that outlined in example 19. except that crystalisaion was



- 48- Exampl e 21

N- (2- (Mor phol i no) et hanesul phonyl ) - 6 [ N-(5-chl oro-2-(2-nethyl prop-2-en-1-
yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne- 3- car boxam de The title
conpound was prepared by reacting 6-[ N (5-chloro-2-(2-nethyl prop-2- 5

enyl oxy) benzyl ywdbwdeBsal am no] pyri dazi ne- 3-car boxylic acid (expapGBos@sazand
2- (nmor phol i no) et hanesul phonam de using a simlar nethod to that described

i n exanpl e 20 (yield 43%. M5 (ESP+): 538/540 (M+H) NVR (200 MHz.
DI\/SOd[err]) [err]:1.17 (t, J = 7THz, 3H); 1. 8 (s. 3H: 2.55 (m 4H); 2.87
10 (t, J = 6Hz. 2H); 340(t J = 6Hz. 2H);~" 55(m 4H) 368(q,J:7Hz.
2H); 4.53 (s. 2H); ‘qu S. ;

= 2Hz. 1H); 7. osc?(l@vedmﬂl gi m&gm/qezhyl eﬂ(ea’he@n& f@wedlbao tntmagm m@ dlgth:fl

2. 8Hz, 1H): Exampl e 22 15
6- [N-(5 Fl uor o- gﬁfé@mgrﬁ/l %ng 2- en 1-yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne-
- 3- car boxyl MS ESPd) : 348/350 (MHRhe title conpound was prepared from

reference exa 7. US] i ar method _to t | e Yield
Va0 mp. 121" MR AR S0 ) B 115 CTHISHTRroHE e TN G 2T
err]: 1.18 _ ; . , 3 0 —9-4 .
(5 2y 4 a5 S TR 80 10k S (@, s=Reluie )18 6.0 g (57,0006, sopuid 1
1H); 7.0-7.13 7.06r(d. B18Hz, THRF.\0(d. J=8-HatH); T126: (dd. J=2HH, BEizs | HIA.83, (d99-8 Hz,
62.6; H 5.8; N,m}z.z Found C. 62.7; H 5.9: N, 11.9 25
Exanpl e 23

6-[ N- (5-Chl oro-2-(cvcl ohexen- 3- yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne- 3-

WD 97/ 00864
PCT/ GB96/ 01443 Example 34

The title compound was prépared from compound 15 in example 2 using a similar
method to that of example 13. (Yield 54%)
M.p. 127.8°C
15 MS: 566 (M+H)", 588 (M+Na)”
NMR (MHz. DMSO-dg) 8: 1.15 (t. 3H); 1.8 (s, 3H); 2.35 (s. 3H): 3.7 (q. 2H): 4.5 (s, 2H);
4.65 (s. 2H); 4.95 (s. 1H): 5.05 (s. 1H): 7.0 (d. 1H); 7.1 (d. 1H): 7.3 (d. 1H): 7.4 (dd. 1H);
7.8 (d, 1H); 9.25 (s. 1H).
Elemental Analysis: C;;Hy4BrN;O,S,
20 Calc: % C,46.6; H,4.27: N. 124
Found: % C.46.5: H, 4.3: N, 12.5

25 10x0-2.3-dihydro-1.3.4- iazole
6-[N-(5-Bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylaminoJpyridazine-3-
carbohydrazide (reference example 26) (750mg, 1.78mmol) was dissolved in THF (25ml)
and triethylamine (0.57ml. 3.91 inmol) added followed by thiophosgene (0.1ml,
1.96mmol). The solution was stirred at ambient lL: tperature under argon for 3 hours. then

30 the THF removed in vacuo. water (75m}) added. and then acetic acid was added dropwiﬁe



-49 - The title conmpound was prepared fromreference exanple 18

using a simlar nmethod to that of exanple 1. The product was extracted
wi t h di chl oronet hane, dried over ~anhydr ous magnesi um sul phate and
triturated with ether and hexane (Yield 38%. M5 (ESP+): 388/390

(MH) [err] 5 NMyo(s3R@seyHz, DVBO-dferr]) [err]: 1.13 (t, 3H); Ir@Hchswoidds):
1.85 (m 1H); 2.00 (br s, 2H); 3.65 (q, 2H); 4.75 (s, 2H); 4.90 (br s.
1H); 5.80 (dd, 1H): 5.94 (dt. 1H); 7.04 (d, 1H); 7.07 (d, 1H); 7.13 (d,
1H); 7.25 (dd, 1H); 7.80 (d. 1H). Exarrplg 24 10

N- (3. 5- Di net hyl i soxazol - 4-yl sul phonyl ) - 6-[ N- { 42hl or o- 2- (cycl ohexen 3-

yl oxy) benzvyl) - N- et hyl am no] pyr| dazi ne- 3- car boxam de
conpound was pr efHtmixtergwes &Ehﬁmwmmmghylacemeﬁxzwmnmd

5 e eyt mi”'@?‘“ﬂﬁﬁsm LR b Sied SERTN <l it

exanpl e 11 (i el ¢gMg SOZ)Z&&I concentvited InSRA¢No tofgi G thd Gti¢ dorhpduad aé a gumMVBgX\ﬂﬁ& was

MHz. DMSO-d[err r

3H): 2.63 [ (s]) “@y f%cf% ?Hycmquie@e H)lk%vq wéﬁd foam (23§mgﬂ§°(9h.
1H): 5.93 (dt. gH): 7.02 (d, 1H): 7.10 (d, 1H: 7.12 (d. 1H): 7.25 (dd.
1H): 7.76 (d. TH). 20 . Exanpl e 25

5-[6-(N-[5-chl orM&:(GZ{NEﬂ-hyHMdYH-Ea}an 1-yl oxy) benzy] - N-

G TN e B! SRR Bt PR ES% 31 ¢ e B R S0 o Ay 20 485
cyanopyri dazi ne (sz4399(§0m)9>5618@hﬁ) 120 id nm—m {ay LHR 708 01|H)d17 w(tm 14§ 1742

was added sodi um azi de and triethylamn

hydrochl ori de (3%4& 1. 0.2 mml) and the solution stirred at 150C for 3
hours. Water ( Ogﬂ) acidified with glacial
acetic acid to%p A?%e “F%g’g% Pn %Pﬁa@?ms | sol at ed, di ssol ved

i n di chl or onet hane, dIalcﬁ%O.\/ﬂmm,mh;ﬁdl\busQnagnem um sul phate. filtered and
t he sol vent

Found: % C.48.0: H, 4.3: N, 14.6

6-[N-(5-Bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-ethylamino]pyridazine-3-
carbohydrazide (reference example 26) (750mg. 1.78mmol) was dissolved in triethyl
orthoformate(10ml) then stirred at 170°C for 5 hours. The excess triethyl orthoformate
20* was removed in vacuo and the residue purified by MPLC (98:2
dichloromethane:methanol), to give a gum (390mg) which was triturted with ether / hexane
to give the title compound as a solid (160mg, 21%).
M.p. 90-92°C

25 MS: 429 (M-+H)'
NMR (MHz. DMSO-dg) 8: 1.12 (. 3H): 1.75 (s, 3H)- 3.70 (q. 2H); 4.55 (s, 2H); 4.85 (s,
2H); 4.95 (s. 1H). 5.08(s. 1H): 7.0 (d. lH),7]5(d 1H). 7.23 (d 1H): 7.42 (dd. 1H). 8.05
{d. 1H); 9.67.(s. IH).
Elemental Analysis: C;oH1BIrN;O,

30 Cale: % C.53.0: H.4.7: N, 16.3
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renoved in vacuo to give a brown oil (140 ng). Trituration with ether
al | oed crystal s of the title conmpound to form (50 ng, 179%.

VE:
(ESP+) : 386/ IB§ ot/bd89 NVR (200 MHz, DVBO-d[err]) [err]: PCTEB&0148H) ,
1.28 (s, 3H); 3.71 (g, 2H); 4.54 (s. 2H); 4.85 5 (s. 2H): 4.97 (2, 1H);

5.08 (s, 1H); 7.05 (m 2H); 7.27 (m 2H); 8.02 (d. 1H). Exanpl e 26
N- (3, 5-Di et hyl i soxazol - 4-yl sul phonyl ) - 6-[ N_( 5-chl or o- 2- ( 2- et hyl pr op- 2- en-
1- yl oxy) benzyl ) - N- et hyl am no] pyri dazi N="3-car boxam de 10 The title

conpound was prepared from 6-[ N-(5-chl oro-2-(2-nethyl prop-2-en-1-

yl oxy) benzyl ) - Feuadh¥p G#B AoHpdBi Mald-d- 3- car boxylic acid (exanple 19) (210
ng. 0.58 mol ) and 3. 5-di net hyl i soxazol - 4-yl sul phonam de using a sim|lar
met hod to that of exanple 11. The title conpound was purified by colum
chr omat ogr aphyExshpie37: 5% propan-2-ol in dichloronethane) (80 ng, 27%.
15 MS: (ESP+): [ ) d . 13 (t.

3H); *1.78 (s, BRRE T o wr o i AOKYRCIEE USRI - San=ts (s,
2H); 4.78 (24 : (s, 1H: 5.08 (s. 1H); 6.92 (m 2H: 7.03 (d. 1H);
7.24 (dd. | ; 1H) . 20 Exanple 27

N- (Tri f | uor onet hanea mintarernfiN-eby}-fichlora 2 &msthyiprap-Asotlyylpvnbenzylamine (2.76¢.

yl oxy) benzyl) - \s et hyl.ami nol pvr.i dazpn- g@m’ : tdgel e
conpound was pP%B’gPéﬁﬁ '1%%"811 %@éb%}#%‘?%@&)( - rrﬁg}e ﬁ?frlppl)l rag?)a-zﬁe- (el 36615@2 ? o4

yl oxy) - benzyl ) 64¢ &idBH gutdnd ad HE 00417 1.5g,37- S medobpand iethy bditisoprepydarpine (101, $thd 25
trifluoronethanesul phonam de using a sim.lar thod to that of, exanple 11

g- 12;/() _(t 3$ v@g:ql)DMﬁg@pﬂgga% mqqefl at 13%’( uMde MS uaf:%!}dfeﬁer.[ %1
4.97 (s. IHY %"'?%’( s i‘%@;’ragaéag ﬁ:(j g&dfﬁo&“ 7 41’6‘2‘5”(3 ﬁqé'zdrf %ﬁtégﬁ?%ew S@ 2
7.80(d. 1H). disBloromethane (100ml) and water (100ml). The organic layer was separated. dried over
anhydrous magnesium sulphate. filtered and evaporated to give a brown gum (2.5g). The
brown gum was purified by chromatography on silica. eluting with a gradient of 0 — 20%
ethyl acetate in dichloromethane to give the title compound as a yellow solid (600mg).
15 NMR (200MHz. DMSO-d,): 8 1.17(t, J = 7Hz. 3H): 1.79(s. 3H); 3.70(q. J = 7Hz. 2H);
4.55(s, 2H): 4.97(s. 1H); 5.08(s. 1H): 7.0-7.3(m.4H):-7.43 (s. 2H): 7.74 (d. J = 8Hz, 1H).
MS (ESP" ) : 397/399 (1xCl) MH".

A mixture of ethyl 6-[N-(5-bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-

ethylamino]pyridazine-3-carboxylate (reference example 29) (1.2g. 2.5mmol) and N-
methylhydrazine (0.13ml. 2.5mmol) in ethanol (25m1) was refluxed for 16 hours. The

25 solvent was evaporated at reduced pressure. the residue partitioned between
dichloromethane and 1N HCI (50ml each) and the organic layer separated and dried over
anhydrous magnesium sulphate. The product was purified by chromatography on silica.
eluting with methanol (10%) in dichlorometharie and by crystallisation from ethyl acetate
to give a white powder (500mg) m.p. 151 - 2°C.

30 MS (ESP") : 458/460 (M+H)" (1x Br)
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Exanpl e 28

N- ( 2- Car boxyphenyl ) - 6-[ N- (5- chl or 0- 2- ( 2- net hyl prop- 2- en- 1-yl oxyl ) benzyl ) - N-
et hyl am no] pywodze08es 3- car boxam de The titl e coRCTHERI/ANELS

prepared from N-(2-net hoxycar bonyl phenyl )-6-[N-(5- 5

chl oro- 2- (2- net hyl prop- 2- en- 1-yl oxy) benzyl ) - N-et hyl am no] pyri dazi n- 3- car box
am de using a simlar nethod to the one§n Exanmpl e 1( 19% VE:

( ESP+) : 481/483 (M) NNR(ZOO MHz, DMSO-d[err]) [err]:1.18 (t, 3H);

Lon (3 I Aefl Gucissh S AN A 408 | éi{;??%z“'(?é,(iw!”la

7.97 (d, 1H) 8.04 (@dundLED54GI&JSICN 15H) ; 12 86 (s 1H). Exanpl e 29
N (1- Car boxyet hyI) 5-chl oro- 2- met hyl pr op- yl ox )benzylg
et hyl ani no] py AYME: M@ﬁ)@el 5(t, J = 7THz, 3H)el FQ(Q,EH();&M nHn3.65(q, J =

repared as a i

FN— FS- chl oro- 39%2”},% }%F*Lpﬁ% d;@%ﬁa{ 99@{%@%1‘23%% 1@ et%?y(isa H)ho]9 I| dglillz’n 3-
car boxam de sudi)y7.i(ns i2H)] A8 7(dd} Irol, 8Hz,t1Ha;t7 T (broadndpl & 8Hz, (H)%).05(brdd's, 1H).
(ESP+): 433/435 (MH) NVR (200 WHz. DVsO-d[err]) [err]:1.15 (t, 3H);
1.42 (d, 3H): 1.78 (s, 3H); 3.69 (q, 2H): 4.45 20 (dt, 1H); 4.55 (s. 2H);

4.85 (s, 2%0;&‘@%“%5 10(s 1H): 6.97 (d. 1H); 7.04 (d, 1H);
7.17 (d, 1H) ) .

N-([err] Car boxyben pthviez-[ N 51 2 Y ALy XNenavDFN-ethyaniing ACr\'-u“ )
-N- 25 ethyl am no ri dazi n- 3- car boxam de The title conmpound
was prepared Pﬂ‘g‘ﬁ*ﬂ&ﬁ[ err]-nmet hoxycar bonyl benzyl ) -6-[ N- (5-

10 A solution of methyl 2-[N-(5-bromo-2-hydroxybenzyl)-N-ethylamino]-

S-pyridylcarboxylate (reference example 7) (0.73 g, 2mM) in DMF (12 ml) was treated
with K2CO3 (0.83 g, 6mM) and 2,3-dichloro-1-propene (0.490 g, 44 mM). The reaction -
was allowed to stir at ambient temperature for 48 hours. The reaction was evaporated at
reduced pressure. The residue was subjected to chromatography (eluant: ethyl

15 acetate/hexane) to give the title compound as a white solid (0.8 g).

MS (CI+): 439 (M+H)+
NMR (200 MHz, CDCH): § 1.23 (t, 3H); 3.63 (g, 2H); 3.87 (s, 3H); 4.62 (s, 2}1) 4.80 (s,
2H); 5.47 (m, 1H); 5.55 (m, 1H); 6.45 (d, 1H); 6.75 (d, 1H); 7.17 (d, 1H); 7.32 (dd, 1H);

20 8.0 (dd, 1H); 8.82 (d, 1H). '

Reference Example 2

The compounds in the foliowing table were prepared using a similar method to

that of Reference Example 1 using the appropriate alkylating agent (in which X is the

COOMe

25 leaving group).

30

SUBSTITUTE SHEET (RULE 26)



chl oro- 2- (2- et hyl prop- 2- en- 1-yl oxy) benzyl ) - N-

et hyl am no] pyri dazi n- 3- car boxam de using a simlar nethod to that of
exanple 1 (139%. V5. (ESP+): 495/497 (MH) 30 NWMR (200 MHz.
DMSO-d[err]) -[err]: 1.17 (t, 3H): 1.24 (s. 3H): 3.70 (q. 2H): 4.53 (s, 2H):
4.83 We0971063643 64 PCT/GB96/01443
PCT/ GB96/ 01443 -52 - (s,
2H); 4.97 (s, 1H); 5.08 (s, 1H); 5.55 (d, 1H); 7.45 (m 9H); 7.81 (d, 1H);
8.89 (d, 1H Exampl e 31

N- (3, 5- Di net hyl i soxazol - 4-yl sul phonyl ) -6-[ N-'?Z'F Chl or o- 2- al | yl oxybenzyl ) - N
5 et hyl am no] pyri dazi ne- 3- car boxam de The title conpound was
prepared fromthe correspondi ng carboxylic acid using a simlar nethod
to those in exanple 12, except that purification was achieved with colum
chr onot ogr aphy in propan-2-ol, nethanoic acid and dichl oronet hane. foll owed
by trituration with di ethyl et her. (250 ng 33% 10 Ms (ESP+): 506/508
NVR (250 MHz, DMSO-d[err]) d: ,l.13 (t. H% .27 (s ?inHéte 2. 58 (s. 3H:
3.64 (4. 2H): 4.63  (m 2H)! A 78 (s. 28 5.28 (H 10 2Hz, 1H):
5.43 (dd. J=16sHz. 2 Hz. 1H): 6.04 (m 1H); 6.95 (d, J=2 Hz, 1H) 6.97
(d, J=8Hz, 1H); 7.03 (O. J=8 Hz. IA): 7.24 (dd. J=2 Hz, B Hz. 1H); 7.79
(d, J=8 Hz, 1H). 15 Exanpl e 32

6- [ N- (5- Chl oro- 2-al | yl oxybenzyl ) - N-et hyl am nol ] pyri dazi ne- 3- car boxam de
The title conpound was prepared using a simlar nmethod to that of exanple
18.(4.0 g. 35%. 20 MSOH{SRIPH=CHZ / 349 (@VH+) NMRa( 250 MHz, DMSO
-d[err]) d: 1.16 (t, 3H: 3.67 (q. 2H): 4.64 (m 2H); 4.81 (s, 2H): 5.27
(dd, J=10 Hz. 2Hz, 1H): 5.42 (dd. J= 16 Hz, 2 Hz, 1H): 6.04 (m 1H): 6.99
(d. J=2 Hz, ol1H; 7. d=cfeHz, 1H: f 13 (d, pJ=9 Hz. 1H); 7.25
(dd. J=2 Hz. 8Hz. 1H): 7.741 (br. '

-CHyC(Me)=CHa Cl c
-CH>CHyCH=C(Me)> Br

15
-CHyCH=C(Me)> Br
-CH,CH2CH=CH» Br

20 /<i> Br d
-CH2C(C)y=CHCI(Z) Cl e
«CH)C(Ch=CHCl - CI e.f

25 (E:Z-85:15)




s, 1H):- 7.82 (d. J=9 Hz, 1H); 8.06 (br. s. 1H. 25 Exampl e 33

6-[ N- (5-Chl oro-2-al | yl oxybenzyl ) - N-et hyl am no] pyri dazi ne- 3-carboxylic acid
The title conpound was prepared fromthe correspondi ng am de (exanple 32)
using a simlar nethod to that outlined in exanple 19 except that

crystalisai on \w5e7/00864 WD 97/ 00864 PCT/GBI6/01443
PCT/ GB96/ 01443 -53 -

achi eved with dichl oronet hane/ di ethyl ether/hexane followed by trituration
wi th diethyl ether (900 ng, 45%. M5 (ESP+): 348 / 350 (M) NVR

(250 Mhz, DVMBO-d6) d: 1.15 (t, 3H); 3 70 (q,SQH); 4.63 (m 2H): 4.83 (s,
2H): 5.27 5 (dd, J=10 Hz 40 (dd, J=16 Hz 1H): 6.04
TR 550 (o S aohNMRI50 Mit (s> 12~ HAPFOT md(a%mgymz 641%1(—9}17.

7.26 (dd, J= 2Hz, 1
N- ( 4- e hyl t hi azol %y? gﬂk‘ ﬁﬁ?ryﬁé@?r’#{p’?%f%%r%ﬂ ir%5’"m§?hy|5;§r Jpe ’]1"03/ ox
y)benzyl)-  N-et F(ﬁ%aesrsﬂﬂm)dnm 08 IIDSTRDERARP.95 (m, 1H); 8.5TaS=3 Hal BH).

re

conmpound was prepa from conmpound 15 in exanple 2 using a simlar
met hod to that of exanple 13. (Yield 54% Mp. 127.8C 15 Ms: 566

SRS (35858% Vgl @56 iz, CHECR) W224%Y5ﬁ'£@%‘>5%7§g&§£9§ 3 ﬁif%é-’%'&%lis ;
5.05 (s. 1H): 7. (3J87 GHOH); T4.37(ar) and 63 (1) tBgefistr 2H})4.74/(s/2H)I 4,77 Tird) 2H); 6.4D. 8

E:Fer rli_DH[ er9r ]Zgr (N[Ser r(]’ld=§HZ] ﬁ[l)sg%t B lﬁ?a;’é:(h}s’, JH%7C28 O 16D 195 (Ado3r2. RHiz. 15Dy

Found: 9% C. 46.5; H, 8.6 é JginlgHg
10 ¢:  MS(CI+): 414 (M+H)*

NMR (200 MHz, DMSO-dg): 5 1.13 (t. J=7Hz. 3H); 1.79 (s. 3H); 3.63 (q. J=7H, 2H):

3.8 (s, 3H): 4.54 (s, 2H); 4.97 (bs. 1H); 5.1 (bs, 1H); 6.68 (d. J=9Hz, 1H); 7.0 (d,

J=8Hz, 1H); 7.05 (d. J=3Hz, 1H); 7.38 (dd. J=9Hz. 1H); 7.38 (dd. J=9Hz, 3Hz); 7.75
15 (dd. J=3, 9Hz, 1H); 8.63 (d, J=3Hz, 1H).

d: MS (FAB+): 445 (M+H)*

NMR (200 MHz. DMSO-dg: 8 1.1 (t. J=7Hz, 3H): 1.8 (m. 6H): 3.58: (q. J=7Hz. 2H):
20 3.78 (s, 3H): 4.7 (s. 2H): 4.93 (m. 1H): 5.9 (m, 2HY; 6.65 (d, J=THz. 1H); 7.07 (m.
2H); 7.48 (dd. J=2, 9Hz. 1H); 7.92 (dd. J=2, 9Hz, 1H); 8.62 (d. J=2Hz, 1H).

e:  NMR (250 MHz, DMSO-dg): 8 1.12 (1, J=7Hz. 3H); 3.60 (q, J=7Hz 2H); 3.75 (s,
3H); 4.75 (s. 2H); 4.96 (s. 2H): 6.67 (d, J=9Hz. 1H); 7.00 (S, 1H); 7.05 (d, J=8Hz,
25 IHRT1 '
(d, J=3Hz. 1H); 7.44 (dd. J=3Hz, 8Hz. 1H); 7.93 (dd, J=3Hz. 8Hz, 1H): 8.64 (d,
J=3Hz. 1H).
f: NMR (250 MHz. DMSO-dg, E isomer): & 1.12 (J=7Hz. 3H); 3.6 (q, J=7Hz. 2H); 3.76
(s. 3H): 4.75 (s. 2H): 4.90 (s. 1.6H): 6.66 (d.; =9Hz. 1H): 7.08 (m. ZH); 7.25(s. 0.8
30 H): 7.42 (dd. J=3Hz. 8Hz. 1H): 7.93 (dd. J=3H. 8Hz). 8.63 (d. J=3Hz. 1H).



Exampl e 35

5-[6- (N-[ 5- Brono- 2- ( 2- net hyl prop- 2- en- 1-yl oxy) benzyl ] - N- et hyl am no) pyri dazi
n-3-yl]-2- 5th|ox023d|hydro134oxad|azole_

6- [ N- (5- Brono- 2- ( 2- met hyl pr op- 2- en- 1- yl oxy) benzyl ) - N- et hyI am no] pyri dazi ne-
3- car boh\We9aee84¢ (ref erence exanple 26) (750ng, 1. 738mMAEOTAVReS/01443

di ssolved in THF (25m) and triethylamne (0.57m . 3.9 1mmol) added

fol |l owed by thiophosgene (0.1m, 1.96mmol ). The solution was stirred at

anbi ent tenperature under argon for 3 hours§94 hen 30 the THF renoved in
vacuo. water (75m ) added. and then acetic acid was added dropw se

WD 97/ 00864

PCT/ GB96/ 01443 -54 -
till the m xt > The mxture was extracted with ethyl

acet at e( 3x200mn) and%ﬂlﬁ% it h wat er and
saturated brine (100

W,

.0 F T na concentrated in
vacuo to give sthyamnb]-5 -mm,u hdxvigtea gum (1 . 7g) whi ch was purified by
MPLC (98: 2 dichl oro ha I v so]id foam 230ny, 28% . 5
MS: 462 (MrHj[err], &’f qu)”-ﬁ*ﬁﬁé%few@ X [err]: 1.31

(t, 3H); 1.56 étﬁylmﬁiﬁb;sgyyﬁﬁy{cﬂboﬁme {ﬁfe‘i_’émé Ij{.?drh? 191:4‘3% ﬁwol)ﬁg‘yr((g%%

(s, 1H); 5.1(s 5(d, 1
1H); 7.82 (@deuwonwmmmmlmsshmqmgI-lZamrqoBrdN{ierr]qerr]S

0. 2 H([)er rH] O 4 & 1et'Q]ylaﬁoAi€%L§dxyl{ﬂegg Ogg gié 2 mmoN) gssoﬁmon of 2-methylbut-8—en91-ol
[

8 .

6- (N-[5-Br 0@[!4% ( 3-mmbh)\ih ma&nywawe@xﬁwas&w&s@ﬁm AFaibRhPY " | dazi n
3-yl]- 4- oxadj azol e

N-

2.
6 [ N-(5-Br or’r‘b t?“ezfawst 19 0B hewszl‘éﬁ reactionoxas)evancrgted and e Fesiduniwas faken ipiimzi ne-
3- car bohy dgipdiad&are bRd K2Rl il PR el‘h%@);uéo&? &% was ekBALRS é’wtﬁ\@fiyldalcs e:I ved

in trlethyl
twice. The organic phases were combined, dried (MgSQ4) and evaporated. The residue

was subjected to chromatography (eluant: ethyl acetate) to give the title compound as a
pale yellow oil (0.22 g, 45%).
15 MS (CTY): 433 (M+H)t

NMR (250 MHz, DMSO-dg): & 1.15 (t, J=7Hz, 3H); 1.63 (d, J=7Hz, 3H); 1.68 (s, 3H); 3.6
(9, J=THz, 2H); 3.79 (s, 3H); 4.46 (s, 2H); 4.75 (s, 2H); 5.69 (m, 1H); 6.65 (d, J=0Hz, 1H):
6.97 (d, J=0Hz, 1H); 7.03 (cd, J=2Hz, 1H); 7.35 (dd, J=2, 9Hz, 1H); 7.93 (dd, J=2,9 Hz,

20 1H); 8.63 (d, J=2Hz, 1H).

Reference Example 4
The compounds in the following table were prepared using a similar method to

that of Reference Example 3 using the appropriate alcohol as starting material.

<N
Br
S G
OR Et

25
COOR!

30

SUBSTITUTE SHEET (RULE 26)



orthoformate(10m ) then stirred at 170C for 5 hours. The excess tri ethyl
orthoformate 20 was renoved in vacuo and the residue purified by MPLC (98:2
di chl or onet hane: net hanol ), to give a gum (390ng) which was triturted with
et her / hexane to give the title conpound as a solid (160ng, 21%.

M p. 90-92[ err |vWwo 97/808685: 429 (MtH)[err] NVR (MHz, DVSO- d[ enOTyGBY6m01443 :

1.12 (t, 3H); 1.75 (s, 3H), 3.70 (g. 2H); 4.55 (s, 2H); 4.85 (s, 2H) ;
4.95 (s, 1H): 5.08(s. 1H: 7.0 (d. 1H); 7.15 (d. 1H): 7.23 (d. 1H); 7.42
(dd. 1H); 8.05 (d, 1H); 9.67.(s. 1H). El68rent al Anal ysi s:
C[err]H[err]BrN[err]qerr] 30 Calc: %C. 53.0; H 4.7; N 16.3 WO
97/ 00864 , -

PCT/ GB96/ 01443 - 55-

Found: % C, 53.4; H, 4.8; N, 16.0 Exanpl e 37

6- [ N (5- Chl or o- 2- (2- netzhyl prop- gz en- 1-yl oxygenzyl ) - N—et hyl am ngd pyr iglRéidte-
3- 5 sul phonam de A m xture of

N- et hyl - 5-chl oro- 2- (2- et hyl prop-2-en- 1-vyl oxy) benzyl am ne (2. 7649.

10nmol ), 3 chl or o- pyri dazi ne- 6- sul phonam de [Archiv der Pharnazie (1966)
299, 646- 630-and EP patent no 96, 004] (1.5g, 7.8 mml) and et hyl

di -i sopropyl am ne (10m, 57 mV) cHpn DMF (50m ) was stirred at 130C for 16
hours under a reflux condenser. AHe 10 sol vent ,was evaporated.at reduced
pressure and the resi dlﬁHpartid bet we RAB™): 452 vl thall?ge(loorﬂ)a)and
water (100m ). The organic |ayer was separated. dried over anhydr ous
magnesi um_ sul phate. filtered and evaporated to give a brown gum (2.5g). The
brown gum was purified by chromato H?phy on silica. eluting with a gradi ent
of 0 -> 20% ethyl acetate in ororret hane tOI&I ve the tIIJI| e conpound
as a yel |l ow sol% d (600rfgH b)

cHa
CHy
CH | (CI+) 499 (M+H)* Me c)
15 * CHy
CHy
N  -CH,C(Me)=CH, Et d)
N  -CH,C(Me}<CH, " Bu ¢)
20
a) NMR (250 MHz, DMSO-dg): 5 1.1 (t, J=7Hz, 3H); 1.63 (d, J=7Hz, 3H); 1.68 (s, 3H);
3.6 (q, J=THz, 2H); 3.79 (s, 3H); 4.46 (s, 2H); 4.75 (s, 2H); 5.69 (m, 1H), 6.65 (s,‘_
J=0Hz, 1H); 6.97 (d, J=9Hz, 1H); 7.03 (s, J=2Hz, 1H); 7.35 (dd, J=2, 9Hz, 1H); 7.93
(dd, J=2, 9Hz, 1H); 8.63 (d, }=2Hz, 1H).
25

b) NMR (250 MHz, DMSO-dg): 8 0.95 (s, 3H); 1.0 (s, 3H); 1.10 (t, J=7Hz, 3H); 1.42
(m, 1H); 1.67 (s, 3H); 1.78 (m, 3H); 3.56 (q, J=THz, 2H); 3.79 (s, 3H); 4.68 (s, 2H);
4.93 (bs, 1H); 5.5 (s, 1H); 6.64 (d, J=0Hz. 1H); 7.05 (m, 2H); 7.47 (dd, J=2, SHz, 1H):
7.92 (dd, J=2, SHz, 1H); 8.63 (d, ]=2Hz, 1H).
- 30

SUBSTITUTE SHEET (RULE 26)



15 NWR (200MHz. DVMsO-d[err]): [err] 1.17(t, J = 7Hz. 3H); 1.79(s. 3H);
3.70(q, J = 7THz. 2H); 4.55(s, 2H); 4.97(s. 1H); 5.08(s. 1H):
7.0-7.3(m4H): 7.43 (s. 2H): 7.74 (d. J = 8Hz, 1H). MS (ESP[err]):
397/399 (1xd) Merr]. Exanpl e 38 20

5-[ 6- (N- ( 5- Br om» 240884 net hyl pr op- 2- en- 1- yl oxy) benzyl ) - N- et hy | FITVGBSP1443 dazi
n-3-yl]-3- hydr oxy- 2- met hyl pyrazol e A m xture of ethyl

6- [ N- (5- br ono- 2- ( 2- et hyl pr op- 2- en- 1-yl oxy) benzyl ) - N-

et hyl am no] pyri dazi ne- 3-carboxyl ate (reference exanple 29) (1.2g. 2.5mmol)

and N met hyl hydrazi ne (0.13m . 2.5mol")""i"n et hanol (25m ) was refluxed
for 16 hours. The 25 sol vent was evaporated at r.educed pressure, the
residue partitioned between di chl oronet hane and 1N HO (50m each) and

L proan ¢ Ve RemersbMH MO G: 106 (. 1=TEB MO Ml ANSS Wlemy, | o

sul phate. The product was purifie tograp on ‘srl
wi th met hanol (1094.8+2x ¢n.c¥o3.56r6d, HaTidz, 2H) 3079 (sy3K8); 4177 i(madHy S, (i T H); sy?

reeiats (i elr) Tnalptib s (RINSHL 13 Y B B A0 . 1165 04 L, 15, .65 o,

PCT/ GB96/ 01448 1H). -56-
Analysis: Calc% C, 55.0; H 5.3; N, 15.3. Found C, 54.6; H,
5.1; N, 15.1 NVR (200 MHz, DMsO-d[err])[err] 1.15 (t, J = 7Hz, 3H);

1.80 , 3H); 3 SBE{SSQE . : = THz, 2H); 4.55(s, 2H); 4.78(s,
2H) ; E1%‘98('5_? 1 ); .1 ggtqlﬁfg(@égg‘(s 1H); 6. 98(5? J = 8I(-Iz, 5H)1H); 7.§L(m
itl)i); 7.37(de],¢ J = NW@SO}MHZ,DMS’G—dQﬁ&:Qad(d.g/;ﬁrl;ﬁl,m,l.mi,kmz,@mp[m&s,
. ererenc '
2- [ N-(5- br ono- 2- ( 2%%%; fi?ﬁ&ﬁ}}%é#%ﬂ)’-% Héb:&ﬁ%ﬂﬂﬁz APF (s gH); 4.98 (s.
carboxylate 10 1H);5.07 (s, 1H); 6.9 (d. J = 8Hz. 1H); 7.1 (m, 2H); 7.39 (dd. J = 3.9Hz. 1H); 7.43
(d, J=8Hz. 1H). |

€) starting material prepared in reference example 11.

15 Reference Example §
4 -3-me! ut-2-en
To a suspension of lithium aluminium hydride. (0.47 g, 12.4 mM) in THF (30 ml)

at 0°C was added to a solution of tiglic acid (1.0 g, 10 mM) in THF (20 mi). The reaction
was allowed to warm to ambient temperature and stirred overnight. The reaction was

20 quenched by the addition of dilute hydrochloric acid and extracted with ethyl acetate three
times. 4-Hydroxy-3-methylbut-2-ene thus obtained was used without purification in the
subsequent step (0.29 g, 30%).
MS (EI'*): 86 (M+)

25 NMR (250 MHz. DMSO-dg): 8 1.55 (m. 6H); 3.8 (bs. 2H): 4.55 (bs. 1H).

A solution of 5-bromo-salicaldehyde (20.1 g. 100 mM) in DMF (50 ml) was
30 treated with potassium carbonate (20.7 g. 150 mM) and allyl bromide (12.7 g. 10.5 mM).



10 A sol ution of nethyl

2-[ N- (5- brono- 2- hydr oxybenzyl ) - N- et hyl am no] - 5-pyri dyl car boxyl at e
(reference exanple 7) (0.73 g, 2mM in DVMF (12 mM) was treated W th
Klerr]CJ err] (0.83 g, 6nmV) and 2, 3-di chl oro-1-propene (0.490 g, 44 n\).
The reaction wowamoses! owed to stir at ambi ent tenperature fRCTAGBIGOUMS.
The reaction was evaporated at reduced pressure. The residue was

subj ected to chromatography (eluant: ethyl 15 acetate/hexane) to give the
title conpound as a white solid (0.8 g). I\/S(CI+) 439 ( M+H) + NVR

(200 Mz, CDA): [err] 1.23 (t, 3H); 3.63 ('(fz' 387(s 3H); 462(s
2H); 4.80 (s, 2 5. 47 1 1

1H): 7.17 (d, 1 “I‘;?P“Q MQ@U“%“‘E‘I’%%%S ‘f? “‘%PW”P““ ioned
Ref erence ExanieRween ethyl acetate/water."Eh ew&&%eﬁ%ﬂ'l%t&gbﬁﬁﬁﬁéi dRae
prepared using a sim|l ar met hod to hat of Ref erence Exanple | using the

appropri ate al kMgi04) gndag\@pora(edmt midizesid pressure tgive 2-allplawy3cbrgmobenioic acld asa
[err] 30 ale ellow onvé?o % 299?4 .
PCT/ GB96/ 01443 P&¢Y -57-
5
MS (CI+): 241 (M+H)* _ |
NMR (200 MHz. DMSO-dg): 8 4.74 (M, 2H); 5.37 (m, 2H); 6.1 (m, 1H); 7.20 (d, J=9Hz,
1H); 7.76 (m. 2H); 10.3 (s. 1H).

10 A solution of 2-allyloxy-5-bromobenzaldehyde (5.27 g, 21.9 mM) was treated
with sodium borohydride. (0.415 g, 10.9 mM). The reaction was stirred at ambient
temperature for 2% hours. water was added and the solvent removed at reduced pressure.
The residue was acidified to pH 1 and extracted with ethyl acetate twice. The organic |
layers were combined. dried (MgSO4) and evaporated to give 2-allyloxy-5-bromobenzyl

15 alcohol (5.12 g, 96%) as a white-solid.

MS (EI+): 242 kM+)
NMR: (250 MHz. DMSO-dg): 84.5 (s, 2H); 4.55 (m, 2H); 5.15 (bs, 1H): 5.3 (m, 2H); 6.02
(m, 1H): 6.9 (d, J=9Hz. 1H): 7.35 (dd. J=2Hz. 9Hz. 1H); 7.47 (d. J=2Hz. 1H).

20

A solution of 2-allyloxy-5-bromobenzyl alchohol (5.12 g, 21.1 mM) in

dichloromethane (25 mi) was treated with triphenylphosphine (6.15 g, 23.5 mM) and
carbon tetrabromide (8.67 g, 26.13 mM). The reaction was stirred at ambient temperature
overnight. The solvent was evaporated at reduced pressure and

25 2-allyloxy-5-bromobenzylbromide. thus obtained, used in the subsequent step without

purification.

Sodium hydride (60%. 0.909 g, 22.7 mM) was washed with hexane three times
and suspended in DMF (10 ml). A solution of methyl 2-ethylamino-5-pyridylcarboxylate

30 (4.02 g. 22.3 mM) was added dropwise and the reaction was allowed to stir at ambient



[err] WD 97/ 00864

PCT/ GB96/ 01443 -58 -

a: NWR (250 MHz, CDCl[err]): [err] 1.22 (t, J=7Hz, 3H); 1.45 (d, J=6Hz,
3H, 3.64 (q, J=7THz. 2H); 3.87 (s, 3H); 4.76 (m 3H); 5.21 (m 2H);
5.9 (m1H); 6.%ol¥0osss8Hz, 1H); 6.75 (dd, J=3, 8Hz, ¥d¥)GB960i43 (M
1H; 7.28 (m 1H); 7.95 (m 1H); 8.8 (d, J=3 Hz, 1H). 5 b: NWR (250
MHz, CDCl[err]): [err] 1.22 (t, J=7Hz. 3H); 1.75 (m 3H); 3.64 (q, J=7THz,
2H) ; 3.87 (s, 3H); [4.57(m and 4.63(nm .together 2H]; 4.74 (s,
2H); 5.77 (m 2H); 6.40 (d J=8Hz, %) ; 675(m 1H) ; 713(m

1H); 7.28 (m 1H); 7.95 (dd, J= 15 2 (d, J=2Hz,
10 c: M5 (CI +) temperap £y | oy, A solution of -allyigeey Szbemnhmbm@dai?érlr)]vyas agdﬂdr]

iy 5a” (s, S eyioed sl o g aiticgilange. g ppcid
(d, J =gtidnchedWith watérand extrabesiwith dthil;acetad8 Thelokganic tver wésl-ﬁlashé’d Q&h
éfjd I\/SJ‘( gpl_sz ny 3 HZ\Qgte{ tk;_qg)t{']ﬁgqs,(cinegl%efgs&ﬁandg evaporatlt_:%. mato(graphy (eiuant e:tl.hljl)l
5 acetate/hexane) gave methyl 2-[N-(2-allyloxy-5-bromobenzyl)-N-ethylami-
nol-5-pyridylcarboxylate as a dark yellow oil which was used in the next stage without
further purfication. |

10

6-Chloronicotinic acid (100 g, 0.63 mol) was treated with ethylamine (70% in

water. 500 ml). The reaction was sealed in an autoclave and heated to 170°C for 6 hours.
The reaction mixture was evaporated, partially neutralised with concentrated HCI and the
pH adjusted to pHS with glacial acetic acid. The solid product was filtered off and dried in

15 vacuo for 18 hours to give 6-(ethylamino)nicotinic acid (87.8 g, 84%).
MS (CI1T) = 167 (M+H)*

NMR (250 MHz. DMSO-dg) 3: 1.15 (t. J=THz. 3H): 3.3 (g. J=7Hz. 2H); 6.45 (d. J=0Hz,
20 1H): 7.25 (brt, 1H): 7.78 (dd. J=2. 9Hz. 1H): 8.54 (d. J=2Hz. 1H): 11.6 (brs, 1H).

A suspension of 6-(ethylamino)nicotinic acid (50 g. 0.3 mol) in methanol (500 ml) was
treated with concentrated HySO4 (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
25 with solid sodium hydrogen carbonate (foaming). The aqueous mixture was extracted with
ethyl acetate (3 x 300 ml) and the organic layers combined. dried (MgSO4) and

evaporated to give methyl 6-(ethylamino)nicotinoate as an off-white solid (45.5 g, 84%).

MS (Cl+): 181 (M+H)* .
30



NMR (200 MHz. DMBO-d[err]: [err] 1.1 (t, J=7Hz. 3H): 1.8 (m 6H): 3.58: (q.

J=7Hz. 2H): 20 3.78 (s, 3H); 4.7 (s. 2H): 4.93 (m 1H: 5.9 (m 2H);
6.65 (d, J=7Hz, 1H); 7.07 (m 2H); 7.48 (dd. J=2.9Hz. 1H): 7.92
(dd, J=2,9Hz, 1H); 8.62 (d. J=2Hz, 1H). e: NWR (250 MHz,

DVBO-d[err]): st édooseal2 (t, J=7Hz. 3H); 3.60 (q, J=7Hz, 2H); p8r/CBe¢/61443
3H): 4.75 (s. 2H): 4.96 (s. 2H); 6.67 (d, J=9Hz. IH): 7.00 (s, 1H): 7.05
(d, J=8Hz, 25 1H):;7.1 (d, J=3Hz. 1H): 7.44 (dd. J=3Hz, 8Hz.
1H): 7.93 (dd, J=3Hz. 8Hz, 1H): 8.64 (d, J=3Hz. IH). f: NMWR
(250 MHz. DVMBO-d[err], E isonmer): [err] 1. 126(‘J THz. 3H) 3.6 (g, J=THz,

itl)b; ‘;"SS (m 2AM Rﬁﬁ%%%ﬂ%&‘eﬁ 11@%1'7137—43%6(&§ J= SHS agHgd 1;)9HZ'7 93

dd. J=3H. 8Hz 8 _
(dd, J=SH 8HE) (qfrta( shy; 478K 31}8.46 (d, ISz, 1H)WAFBHONBS.80 (dd. J=3, Oz, 1H);

Ref er ence Exanpl8&S6(d. J=3Hz, 1H). Met hyl

2- [ N (5- brono- 2- (2- et hyl but - 2- en- 1-yl oxy) benzyl -

et hyl am no] - 5- pyri dyl ] carboxylate 5 A sol ution of the nethyl

2- [ N- (5- br onp-2- hydr oxx lagiagon a,f-sxbromosmcbaé@ae gdo%f,pwrmﬁub «RDNIXS0 41 was

under argon was

(reference exanple 7) . in TH )
treated with tr |%€9¢W‘é1%2%83 RS- ig} 139“5‘1011&@ bﬂml)brqn@e(ll .2 g, 65.6 mmol). The

di et hyl azodi car I

2- met hyl but - 2- en- OF%%%IM%%&%%S %rmﬂbﬂrf'zﬁn@&im&%%ﬁamﬁd
reacti on was st |ﬁlteedi atl’he&ﬂinatenms wasmemrmuomsmy sétlrated aqueous todliune hgdrogen
was evaporated and the r was tak up etate nd shed
with vater. The Sepessent By SR AR e @aéﬁ& g puppraed ap _.
The organic ph@%@ﬁdﬂ\?&ﬁr&t@&@uﬂ%@xm@kﬂﬁﬂe&é@ﬁ%h&ﬂ@t VRIS gme resi due

was subjected to chronat ographg'/‘1 eluant: ethyl "acetate) to give the title
conpound as a  2-penzyloyxeiSthyomobdnzqldelyde gs a whirg solidd 138 g( Whlmp] 10-727¢3
(Mt ) [err] :

MS (CI+): 291 (M+H)*
NMR (200 MHz, DMSO-dg) &: 5.38 (s. 2H); 7.5 (m. 6H); 7.9 (m. 2H); 10.41 (s. 1H).
15 .

A suspension of 2-benzyloxy-S-bromobenzaldehyde (14.5 g. 50.2 mmol) in
absolute ethanol (250 ml) was treated with sodium borohydride (2.6 g. 68.8 mmol). The
reaction was stirred and the temperature slowly rose to 33°C. After 1 hour the reaction
mixture was evaporated and the residue dissolved in ethyl acetate and poured into a

20 mixture of ice water (200 ml) and 1N HCI (25 ml). The organic layer was separated.
washed with aqueous sodium hydrogen carbonate, brine. dried (Na»SO4) and evaporated

to give 2-benzyloxy-5-bromobenzylalcohol as a pale yellow oil (14.85 g, quantitative).
MS (CI+) 292 (M+).

NMR (200 MHz. DMS0-dg) 8: 4.52 (d. J=5Hz, 2H): 5.12 (s. 2H): 5.17 (t. J=5Hz. 1H);
6.98 (d. J=9Hz. 1H); 7.4 (m. 6H): 7.5 (d. 2H. 1H).

A solution of 2-benzyloxy-5-bromobenzyl alcohol (14.75 g. 50.2 minol) in

30 anhydrous ethyv] ether (150 ml) was cooled to 4°C. A solution of PBr3 (13.68 g. 50 mmol)



o

NVR (250 MHz, DMBO-d[err]): [err] 1.15 (t, J=7Hz, 3H); 1.63 (d, J=7Hz, 3H);
1.68 (s, 3H); 3.6 (g, J=7Hz, 2H); 3.79 (s, 3H); 4.46 (s, 2H); 4.75 (s,

2H); 5.69 (m 1H); 6.65 (d, J=9Hz, 1H); 6.97 (d, J=9Hz, 1H); 7.03 (cd,
J=2Hz, 1H); 7.35 (dd, J=2, 9Hz, 1H); 7.93 (dd, J=2,9 Hz, 20 1H); 8.63 (d,
J=2Hz, 1H). woo7Bededr ence Exanple 4 The conpouresT/GBo6lona3
followng table were prepared using a simlar nethod to- t hat of

Ref erence Exanple 3 using the appropriate alcohol as starting material. 25

[err] WD 97/ 00864 -65-

PCT/ GB96/ 01443 : - 60-

Lerr] in anhydrous ether (40 mi) was added dropwise ketping the temperature below 10°C. The
reaction was allowed to warm to ambient temparture and stirred for 1 hour. The reaction
was filtered through silica gel (200 g). The silica gel was washed with ethyl ether to
remove all the product. The ﬁltratelwas washed with water ( 1 x 150 ml), aqueous

5 saturated sodium hydrogen carbonate (1 x 150 ml) and brine (1 x 150 ml). The organic
layer was dried (Na2S04) and evaporated to give 2-benzyloxy-5-bromobenzylbromide as a

pale yellow oil (15.2 g, 85%) which crystallised on standing.

MS (EI+): 354 (M+)
10 NMR (200 MHz. DMSO-dg): & 8:4.65 (s. 2H): 5.2 (s. 2H); 7.05 (d. J=9Hz, 1H). 7.4 (m,
6H): 7.66 (d. J=3Hz. IH).

A solution of methyl 6-ethylaminonicotinoate (15.2 g, 84.4 mmol) in DMF (50

ml) was cooled to 0°C and treated with sodium hydride (60%, 75 mmol). The reaction was

15 stirred for 1 hour and a solution of 2-benzyloxy-5-bromobenzylbromide (25 g, 70.2 mmol)
in DMF (50 ml) added. The reaction was allowed to warm to ambient temperature and
stirred for 18 hours. The reaction was quenched with water and extracted with ethyl
acetate (three times)-.' The organic layers were combined. washed with water and brine
twice. dried (MgSO4) and evaporated to give a white solid. Recrystallisation from

20 ethyl/acetate/hexane gave methyl 2-[N-(2-benzyloxy-3-bromobenzyl)-N-
ethylamino]pyridine-5-carboxylate (22.7 g, 71%).

MS (ClI+): 455/457 (M+H)™
25 NMR (200 MHz. DMSO-dg) 8: 1.1 (t. J=7Hz. 3H). 3.5 (q. J=7THz. 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-(2-benzyloxy-5-bromobenzyl)-N-

30 ethylamino}-5-pvridyicarboxylate (10.0g. 22 mM) in dichioromethane (150 mi) was treated



20 a) NWR (250 MHz, DVMsO-d[err]): [err] 1.1 (t, J=7Hz, 3H); 1.63 (d,

J=7Hz, 3H); 1.68 (s, 3H); 3.6 (q, J=7Hz, 2H); 3.79 (s, 3H); 4.46 (s,
2H); 4.75 (s, 2H); 5.69 (m 1H); 6.65 (s, J=9Hz, 1H); 6.97 (d,
J=9Hz, 1H); 7.03 (s, J=2Hz, 1H); 7.35 (dd, J=2, 9Hz, 1H); 7.93 (dd,
J=2, 9Hz, 1H); Wo®%0ésds J=2Hz, 1H). 25 b) NVR (250 MHz, DNEI/GEsOrde}:
[err] 0.95 (s, 3H); 1.0 (s, 3H); 1.10 (t, J=7Hz, 3H); 1.42 (m 1H);
1.67 (s, 3H); 1.78 (m 3H); 3.56 (q, J=7Hz, 2H); 3.79 (s, 3H); 4.68 (s,

2H) ; 4.93 (bs, 1H); 5.5 (s, 1H); 6. Q% (d, J=9Hz, 1H); 7.05 (m 2H);
7.47 (dd, J=2, OHz, 1H); 792 (dd, J¥8- orz, 1H); 8.63 (d, J=2Hz,

I%EDT/ G?L;,gG /01443 withv\g)r%rz Qc%?o%%e dimethy! sulfide complex (40 ml. 2M, 80 mM). The fraction was
stirred at ambient temperature for 48 hours. Saturated sodium bicarbonate solution was
added and the layers were separated. The aqueous layer was washed with
dichloromethane. The organic layers were combined, dried (MgSO4) and evaporated to

5 give an ofi-white solid. The off-white solid was subjected to chromatography (diluted with
ethyl acetate/hexane) to give the title compound (6.02 g, 75%). .

MS (CI+) 365 (M+H)+

NMR (250 MHz. DMSO-dg): 51.14 (t, J=7Hz, 3H); 3.61 (g, J=THz. 2H); 3.78 (s. 3H); 4.66
10 (s. 2H); 6.65 (d, J=9Hz, 1H); 6.8 (d, J=0Hz. 1H); 7.02 (d. J=2Hz. 1H); 7.2 (dd. J=2. 9Hz.

1H): 7.93 (dd. J=2. 9Hz. 1H); 8.64 (d. J=2Hz. 1H); 10.13 (s. [H).

15 2-[N-(5-Bromo-2-hydroxybenzyl)-N-ethylamino}pyridine-5-carboxamide
(example 4) (1.0 g. 2.85 mmol) was suspended in tetrahydrofuran (15 ml) and the stirred
solution treated with pyridine (0.46 ml, 0.46 g. 5.7 mmol) and trifluoroacetic anhydride
(0.9 ml. 1.35 g, 6.4 mmol) at ambient temperature (slight exotherm). A yellow colour
became apparent and the solid dissolved in the THF. The solution was left standing at

- 20 ambient temperature overnight, then further pyridine (0.46 mi. 5.7 mmol) and TFAA (0.90
ml. 6.4 mmol) were added and the reaction was again left ovemight. The mixture was
evaporated to low volume, saturated sodium bicarbonate solution was added and the
mixture stirred at ambient temperature for 30 minutes. evaporated to low volume and the
resultant white precipitate filtered. washed with water and air dried to give 2-[N-(5-bromo-

25 2-hydroxybenzyl)-N- ethylamino}-5-cyanopyridine as a white solid (1.0 g. 100%).

-MS (CI+): 332,334 (M+H)"
The cyano compound from the previous step (0.52 g. 1.56 mmol). in dimethyl

acetamide (10 ml) was reacted with potassium carbonate (650 mg, 4.7 mmol) followed by



c) NWR (250 MHz, DVBO-de[rr]): [err] 1.09 (t, J=7Hz, 3H); 1.48 (m 1H);

1.7 (m 6H); 1.8-2.4 (m 4H); 3.56 (g, J=7Hz, 2H); 3.79. (s, 3H);
4.77 (m 4H); 5.14 (m 1H); 5.7 (m 1H); 6.69 (d, J=9Hz, 1H); 7.15
(m 2H); 7.44 (m 1H); 794(m 1H); 8.65 (m 5 1H) . d) VB
(ESP+): 434 ( Myd d5uokds NVR (250MHz, DIVBOd[err]) [err}c-méniﬁmus J
= 7Hz, 3H); 1.32 (t, J=7Hz, 3H); 1.78 (s, 3H) ; 7 (g, J = 7THz,

2H); 4.33 (q, J = 7THz, 2H); 4.55 (s, 2H); 4.85 (s, 2H); 498(s 10 1H);
5.07 (s, 1H); 6.99 (d. J =8Hz, 1H); 7.1 (m 2H); 7.39 (dd, J 3,9Hz. 1H);
7.43 (d, J=8Hz. 1H). e startfﬁb mat eri al prepared I n
reference exanple 11. 15 Ref erence Exanple ) ] .
4- Hydr oxy- 3- nmet Ryd-dighlore- bropene (0.32 ml. 384 mg, 3a47sm§19&qéfhsﬂnzsquwwmatamblent

ol Ut on of " t1 griapeiting opfughf vy idbojaba 16 Yoypek] ft lnecsidle et A4 £
al | onwed to war mg) andyrdrified by (IMPIDE taagive theaitdd campoungichs awhiteigghd (0.4 63%eact i on

was 20 quenched e.additjo f «di lute hydrochloric acid and extracted
wi th et'hyl acet ﬁ%@# s ﬂ% %ﬁ @é‘&l) 4- Hydr oxy- 3- net hyl but - 2- ene t hus

Q)

A solution of 5- brorm-
treated with potps

g. 10.5 m\).

obt ai ned was used without purification in the subsequent step (0.29 g,

309 .- M5 (El[err]): 86 (M) 25 NVR (250 MHz. DIVISOd[err]) [err] 1.55
(m 6H); 3.8 (bXReferehce Bxamplels. 1H). Ref erence Exanple 6

Met hyl 2-[N-(2-allyl oxygh ’ h e 1 d) ._u I'at e

oy
R daZinB-T-oirben\e

n-Butyl 6-[N-(_S-bromo-z-hydroxybenzyl)-N-ethylammo]pyndazine-S-

10 carboxylate (reference example 11) (0.28 g, 0.69 mmol) in DMF (4 mi) was treated with
potassium carbonate (2.05 mmol) followed by 2,3-dichloroprop-1-ene (168 mg. 140 ul, 1.4
mmol) and the reaction stirred at ambient fanperature over the weekend. The reaction
mixture was evaporated to dryness, preabsorbed onto silica (1.5 g) and purified by MPLC
to give the title compound as a colourless guh (0.24 g, 72%).

15 MS (ClI+): 482, 484 (M+H)"

20 2-[N-(5-Bromo-2-hydroxybenzyl)-N-ethylamino]pyridine-5-carboxamide
' (example 4) (1.93 g, 5.5 mmol) was suspended in THF (30 ml) and treated with pyridine

(1.15 g, 14.25 mmol, 1.15 ml) followed by trifluoroacetic anhydride (3.4 g, 16 mmol)
whilst stirring at ambient temperature. The white solid dissolved and there was a slight
exotherm. The resultant solution was left overnight at ambient temperature. The mixture

25 was then evaporated to low volume. a saturated agueous solution of sodium bicarbonate
was added and the mixture stirred at ambient temperature for 30 minutes. The mixture was
again evaporated to low volume and the white solid that precipitated was filtered. washed
with water and sucked dry (1.68 g). The solid was purified by MPLC on silica to give 2-
{N-(5-bromo-2-hydroxybenzyl}-N-ethylamino}-5-cyanopyridine as a white solid (1.15 g,

30 63%).
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reaction was stirred at anbient tenperature for 18 hours. The reaction was
partitioned bet ween et hyl acetate/water. The organi c phase was washed
with water faqy, /géﬁf dried (MgSO err]) and evapor at ed- FHCIVGRISOHEES
pressure to g| ve | yl oxy-5-bronobenzoic acid as a pal e yel | ow oi |
(10.0 g, 41%. 5 Ms (Cl+): 241 (MrH)[err] NVR (200 MHz, DMSO-d[err]):
[err] 4.74 (M 2H); 5.37 (m 2H); 6.1 (m 1H); 7.20 (d, J=9Hz. IH); 7.76
(m 2H); 10.3 (s. 1H). 10 A sol ut i oY of

2-al l'yl oxy-5-bronmobenzal dehyde (5.27 g, 21.9 nM was treated w th sodi um
bor ohydri de. ( MSiE+Yy,332834 ( The reaction was stirred at anbient

Feduced pressure. . ThREMES SRR 037 OB B BTOVE0 2t
ethyl acetate gih étﬁylaé%laé arimwastrémwewnh mmmmw(omgeu(ma@[ err])

and evaporated to give 2- bronDbenzyI 15 aIcohoI 96 as
a white soli d followedprg %@lqrﬁ-@ ylpr@r]-ene andyati @8 bpprs abﬁé’eﬁ IEG%PT

h 69 (a 5] &mrx@%‘&v@@%ﬁ%@éﬂﬁ% @ﬁo@ al‘@*‘i sty Sggand [} 5

ﬁ\ S(ﬁ: ution ﬁf au?g?/lr?iomm brg%WM@%?M@M—Q%-IMOW)WEN-ZB :
i chl or onet hane s tr i ne .
mV) and car i§Bwlamipe PWEP@'? (87;‘9"& %éf‘l’gcﬁﬂ% Q%%‘{)W%fr&ﬁtﬁﬁ’\%%g stirred

at anbi ent 't enpgg 386, gggaw t. The solvent was evaporated at reduced
pressure and 25 Zﬁ%ﬁgl yl oxy-5 roprjrjgbenzyl brom de. thus obtained, used in the

subsequent step w thout purification. -Sodi um hydri de

Suspended i DR ORMHE RNEERTE 15 ARSA o (318 3 68T, 21: £, 200

2- et hyl am no- 545 i dyl carboxyl ate 30 (4.02 g, 22.3 nM was added dropW| se

and the reacti qn M8 8 (155 568 ' 1ib: 7 @TRh 18 cm. 20 7.4 0. 1 7.8 0, 10,

ce (]

15

A suspension of 6-chloropyridazine-3-carboxamide (reference example 13.
paragraphs 1 to 3) (28.5 g, 0.18 mol) in methanol (200 ml) was treated with aqueous

ethylamine (70% solution. 77 ml). The reaction was heated at reflux for 3%z hours. The

reaction was allowed to cool to ambient temperature and stand overnight. The precipitate
20 was filtered and washed with a small volume of water and dried to give 6-
(ethylamino)pyridazine-3-carboxamide as pink solid (8.9 g). [The filtrates were
evaporated to a small volume diluted with cold water (100 ml) and more of the desired
solid was filtered-off, washed with water and dried (12.8 g). Total yield (21.7 g, 72%)].
A solution of 6-(ethylamino)pyridazine-3-carboxamide (21.7 g, 0.131 mol) in
25 n-butanol (109 ml) and BF;.Et,0 (54 ml) was heated under an air condenser (allowing
evaporation of Et,0) at 120°C for 18 hours. The reaction was evaporated at reduced
pressure and the residue dissolved in ice/water (400 ml) and neutralized with stirring using
solid sodium bicarbonate. The oily precipitate was extracted with dichloromethane (250

ml) containing methanol (50 ml). The extracts w.. ¢ dried (MgSOy,) and evaporated
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tenperature for 1 hour. A solution of 2-allyloxy-5-bronobenzyl brom de
(21.1) was added and the reaction was stirred for 23 hours at anbient
tenperature. Wipotod8es i on was guenched with water and extPar/GBo6/eH43N
ethyl acetate. The organic |ayer was washed w th wat er three tines,
dried (MgSg err]) and evaporat ed. Chronat ography (eluant: ethyl 5

acet at e/ hexane) gave nethyl 2-[N-(2-allyl oxg 5- br onobenzyl-) - N- et hyl am -
no] - 5-pyridyl carboxyl ate as a dark yellow 0 ? whi ch was used in the next

t t hout furth t Ref I 0
Vet byl "2+ [ N (5 T35 iy g ) sotd G W Y g s st acetne 340
6- Chl oroni coti '?l'll?t@%’v@'bﬁ&@(&yl&nﬁ@p%ﬂé@c&ﬁ&@ﬁa%%@& ﬁﬁx@@oﬁﬁ“ L0 /0%

I n -wat er. 500 The reaction ‘was sealed in"an autocl ave and 1ea ed to
170[err] C for @3%Jurs. The reaction m xture was evaporated, partially

tralised with trated th H d
01 aci &l acetic aci o ARSPEERP I A EREEom R P AP (3h G PfoD s

vacuo for 18 $Quid4b®@mi) wh tﬁaﬁ&hﬂﬂi'ﬁfhﬂ@% GP(T65 rslg:oaqs tho()%Ad §a1ﬁfor§)4f&hyde
M5 (Cl[err]) = 167 (MtH)[err 50 MHz. O d6) 8: 5 (t.
J=7Hz. 3H): 3. 33.18g. 010 mol) ereemmveat; Mﬂzwo?@fqm5 hcprszamd(atfﬂttherppwon

7.78 (dd. J=2, o

suspensi on of é)??émﬁlrﬁltd @%‘ix ggt(l)%}_él adéé%%megﬁ&gﬁ %ehha L1090 hfgrn@ (500
m) was trémusd mmuhmgdmrktcbbhmd rédcdon mﬂpox]ateﬁ?aGguvta).dafEhﬁ reacti on
was heated at reflux for reaction mxture?y\?ﬁs t hen

evaporated, po P'ﬁgﬁpméél%ﬁ’c diethy Etf‘“;'f?da'&djgﬁ‘?tféﬁ ranping gmateripls,as 3 brown;of].
sodi um hydr ogg r"ﬂﬁ@éllpm&soweﬁmtﬂﬁ)acetﬂa?~ 30 HRAPAR dlowkd! foesté‘l\ﬁ%v&ﬂglﬂﬁttﬁ%ﬁmtt h

ethyl acetate (3 x and the organic layers conbined, dried
(MgSA err]) andemperature to glve a. white solid precipitated. which was filtered and washed with ethy] -

acetate and dried to give butyl 6-[N-(5-bromo-2-hydroxybenzyl)-N-ethylamino]pyridazine-
3- carboxylate as the product (12.3 g. 32%).

Butyl 6-[N-(5-bromo-2-hydroxybenzyl)-N-ethylamino]pyridazine-3-carboxylate
(reference example 11) (0.28 g. 0.69 mmol) in DMF (4 ml) was treated with potassium
20 carbonate (0.28 g. 2.05 mmol) followed by 2.3-dichloro-1-propene (168 mg, 140 pl. 1.4
mmol) and the mixture stirred at ambient temperature over the weekend. The mixture was

evaporated. in vacuo. to dryness. presorbed to 1.5 g silica and purified by MPLC to give

the title compound as a colourless gum (0.24 g, 72%).
MS (Cl+): 482. 484 (M+H)"

1. A mixture of 6-ox0-1.6-dihydropyridazine-3-carboxylic acid (117.24 g) [Ref:
British Patent 856. 409]. n-buty! acetate (293 ml). n-butanol (410 ml) and conc. H>SO4

30 (5.9 ml) was heated at reflux for 1 hour. The solvent was evaporated and the residue



evaporated to give nethyl 6-(ethylam no)nicotinoate as an off-white solid
(45.5 g, 849%. MBS (Cl[err]): 181 (MtH)[err] 30 WD 97/ 00864
PCT/ GB96/ 01443 - 64- NVR
(200 MHz, DVMsO-d[err]) [err]:1.14 (t, J=7Hz, 3H); 3.3 (q, J=7Hz, 2H); .
3.76 (s, 3H); OwH@r06kes J=9Hz, 1H); 7.39 (brt, 1H: 7.80 (dd. JredvcEded144iH) ;
8.56 (d, J=3Hz, 1H). 5 A sol ution of 5-bronosalicydehyde (12.0
g, 59.7 mol) in DWVF (50 m) was treated with Klerr]CJerr] (16.5 g, 120
mmol ) and benzyl bromde (11.2 g, 65.6 mol) .. The reaction was stirred
at anbient tenperature for 18 hours, dilut ed Wih et hyl acetate and

filtered. The filtrate,6pwas shed with H Q. 05 ...Saturat ed agqueous
sodi um hydr ogen Wﬁ@éwgaﬁal?‘gyﬁ&ﬁﬁmﬁrt‘? E’é’?"%‘}ﬁ'ﬁér‘ﬁ‘&rﬁ!\’%‘d’ﬁﬂ BWM Xylate
(Na[err] SO err] )(@@_g eygmgﬁé]g?nﬁge}glsbq:_lo residue triturated with

fre product '

hexane/ et hyl ether. s filtered off to give
2- benzyl oxy- 5- br onobenzal dehyde as a white solid (15.8 g. 9099 m p.

LS (o e B by Wl T

A suspension of &;ﬂ%rjl&'s?&xé)sttambémﬂ)ﬁﬁwdﬁ 1114~19H2), 1336 <briaPL NN

absol ute ethanol (250 m) was treated wi th sodi um borohydride (2.6 g, 68.8
mol ). The reaction was stirred and the tenperature slowy rose to 33C

After 1 hour the,reactdon. . . mixtur Vi Lesi
di ssolved in et h%‘l acet %t BN oggﬁ?s%g@%?’g’cgi%%g%@%d %%ﬁ?"&tgfevsg# gﬁ” ‘1%8 at
m) and IN HO (RHuiwas added aGol#ioh 6f h-BUGT 6-0R6-1 Bedifydbpidazine-3RaMbegyiave (20 g) in
aqueous sodi um hydrogen carbonate, brine, dried (Na[err]S(OJerr]). and _
evapor at ed acetonitrile (80 mi). The reaction was heated at reflux for 3¢ minutes. cooled and added to
10 an ice cooled solution of K2CO3 (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.

NMR (CDCl3) &: 0.99 (t, 3H. J=7.5Hz). 1.48 (sextet. 2H, J=7.5Hz), 1.84 (m, 2H), 4.49 (t,
15 2H. J=6.5Hz). 7.71 (d, 1H. J=8.3Hz). 8.18 (d. 1H, J=8.3Hz).
3. Excess gaseous ammonia was added to an ice bath cooled solution of n-butyl
6-chloropyridazine-3-carboxylate (40 g) in methanol (280 mi). 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-chloropyridazine-3-carboxamide (28.05 g. 95.5%
20 yield), mpt. 243-5°C. '

NMR (DMSO-d,) 6: 7.96 (broé.d. 1H), 8.07 (d, 1H. J=8.3Hz). 8.22 (d. 1H, J=8.3Hz). 8.52
(broad s. 1H). '

25 4. Benzyl bromide (71.4 ml) was added dropwise to a mixture of
S-bromo-2-hydroxybenzaldehyde (100.5 g) and K2CO3 (207.5 g) in
1-methyl-2-pyrrolidinone (500 ml) at 30°C over 1 hour. The mixture was stirred for 3

. hours at 35-40°C. A solution of ethylamine hydrochloride (57.1 g) in methanol (250 mi)
was added over 30 minutes at 35°C and the mixture stirred for 3 hours at 35-40°C. A

30 solution of sodium borohydride (26.5 g) in 1-methyl-2-pyrrolidinone (300 ml) was added



to give 2-benzyl oxv-5-bronobenzyl al cohol as a pale yellow oil (14.85 g,

quantitative). Ms (Cl+) 292 (Mt). 25 NVR (200 MHz. DMSO-d[err])
[err]: 4.52 (d. J=5Hz, 2H): 5.12 (s. 2H): 5.17 (t. J=5Hz. 1H); 6.98 (d.
J=9Hz, 1H); 7.4 (m 6H): 7.5 (d. 2H 1H). A sol ution of

2- benzyl oxy- Sworengeseenzyl al cohol (14.75 g. 50.2 mmol) in 3PCAVGRIGFPIIAS
ethyl ether (150 mM) was cooled to 4C. A solution of PBr3 (13.68 g. 50
ol ) WO 97/ 00864

PCT/ GB96/ 01443 -65 - in

anhydrous ether (40 nml) was added dropw se keep| ng the tenperature bel ow
10[err] C. The act i aII vvedto war rture and
stirred for ﬂ‘()eﬁ? @E)?S%@v%f Wt4§4$5¢8?f;1h° rrlp@g C=\1m(%0
g). The sili caméd WERRETwith éthy mcbuﬂe(mmn ah@acxdlﬂe&m&ft@w}ml@tﬂmml)

product .. The f||trate was washed W|th wat er 15 yeous 5

saturated sodi mmﬂﬁwﬂ'ﬁc@ﬁﬁ%W&ﬁEﬁE‘?&ﬁ ".t%@eqﬂ")th %EP“S 41@ 4 pgtrofenm gther
Th i (PE R i

2- geﬁggﬁg;g- 5- r%a/ﬁoﬁ{)enzyl brom ?ite asegﬁléghﬁfwyplﬁpﬂd%g§ téﬁg“{éﬁ“%?g
whi ch cryst als| acsahiteile ($3Gmi) zmg toluene (706mpEt scrc 3530 (rimires1 Goolihgy/R (ozo@mm,
DVSO-d : s 4. 65 7.05 (d = , 7.4
(m o ory 7, Bherd offib peodusisp Bk N-o 192 oénilerisr o Ghe Ry |

6- et hyl am noni ﬁ?&rbélﬁ@ria%sﬁll?}%ﬂ.%aﬁ/oﬁxem') in DVF (50  nl) was ool ed to
O[err]C and treated wth sodium hydride (60% 75 nmmol). The reaction was 15

stirred for 1 hour and a solution of 2-benzyl oxy-5- brom)benzyl brom de (25

g, 70.2 mmol) | X _ of f t40n. mto
T bl ont ¢ oomer Nk 2oR0-833: o8 (25857 3105, 210935112 D= 43712 1346 21D S I
10 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).
S. A mixture of N-ethyl-N-(2-benzyloxy-3-bromobenzyl)amine hydrochloride salt
(87 g). 6-chloropyridazine-3-carboxamide (35 g) and NaHCOj3 (41 g) in

I-methyl-2-pyrrolidinone was heated at 115°C for 24 hours. cooled to 20°C and added to

water (1100 ml) with vigorous stirring, maintaining the temperature below 30°C with

15 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 peiroleum ether and dried
under vacuum at 65°C to give
6-[N-(2-benzyloxy-5-bromobenzyl)-N-ethylamino]pyridazine-3-carboxamide (83 g. 84.7%
yield). mpt. 171-172°C.

NMR (DMSO0-d;) 8: 1.12 (. 3H. J=7.0Hz), 3.66 (q. 2H. J=7.0Hz). 3.66 (q, 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 (d. 1H. }=9Hz). 8.10
(broad s. 1H).
6. 6-[N-(2-Benzyloxy-5-bromobenzyl)-N-ethylamino]pyridazine-3-carboxamide

25 (3.24 g, 7.3 mmol) in dichloromethane (50 ml) was treated with boron trichloride
dimethy! sulphide reagent (18.5 ml. 2M solution} in dichloromethane (37 mmol) and the
solution stirred at ambient temperature for 6 days. The mixture was carefully treated with
excess aqueous sodium bicarbonate solution to give a pH of around 9. Dichloromethane

was added. the organic and aqueous layers separated and the aqueous layer washed with



stirred for 18 hours. The reaction was quenched wth water and extracted

wi th ethyl acetate (three tines). The organic | ayers were conbi ned,
washed with water and brine twice, dried (MgSdJ err]) and evaporated to
give a white solid. Recrystallisation from 20 ethyl/acetate/ hexane gave
met hyl 2-[ N- ( 2+4a@ 97pdsedy - 5- br omobenzyl ) - N- PCT/GBI6/01443
et hyl am no] pyri di ne-5-carboxylate (22.7 g, 71%. M5 (Cl+): 455/ 457
(MtH) [ err] 25 NWR (200 MHz. DVsO-d[err]) [err]:21.1 (t, J=7Hz. 3H); 3.5.
(g. J=7THz. 2H): 3.78 (s, 3H: 4.77 (s, 2Hh. 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 | ut i-Qn . . . .
2-[ N-(2-benzyl Owchéorsp%ﬁsrb r}?‘y @%Myﬁanﬁmng?eéh ef)ly“r’asgy v(‘:n(;{}r]l ’6?& a?dealld
(10.0g. 22 V) iegvapbrated @y gaveed Stk s¢ikh OThis wastrentedrwitit diethylether (30 mi) andAfiethanol

97/ 00864
PCT/ GB96/ 01443 (3 ml) and left at ambient temperature overnight. The resultant solid was ﬁgsred washed

with boron tric I . -
reaction was m’@ﬂ“rré‘g{h&? n‘%’ ent({r*'g"P rg{m%’bﬁ&g ouf b at u?ﬂé ino]
sodi um bi car bongjygidazihes3-carboxamside (1.34gid2%)and t he Iayers were separ at ed
The aqueous | ayer was washed di chl or t hapne. The I .l ayers
wer e conbi ned, dri ed (W@?‘%ﬂ%@%5@4@?%@@%{]\9&&@@%@ fed
sol id. The of f - W gﬁﬂe@sm GUQtheFG?%ﬁ&)ﬁhbﬂéﬂiﬁ Fitcdiidianby dide (i shml

et hyl acet at e/ hexan to give the fitle conpound 02 75%

(Cl+) 365 (MrH) +2.42 g. NbRnmMabo T]hHmmmnG{i dark]green |_ae¢ was eitcpvetmghs atrqqzbterm H ;
NI T HERONERE T MR I WY Tt
10 aqueous solution of sodium bicarbonate and stirred at ambient temperature for
approximately 30 minutes. The resultant red solid was filtered. washed with water and
" sucked dry (1.8 g) and pﬁrified by MPLC to give 6-[N-(5-bromo-2-hydroxybenzyl)-N-
ethylamino]-3-cyanopyridazine (as a whjte solid (0.87 g, 53%).
MS (ESP+): 333. 335 (M+H)"
15 The product of the previous step (0.52 g, 1.56 mmol) in dimethyl acetamide (10
ml) was treated with potassium carbonate (0.65 g, 4.7 mmol) followed by 3-chloro-2-
methylpropene (340 pl. 314 mg, 3.47 mmol) and stirred at ambient temperature overnight.
The mixture was then evaporated in vacuo and the residue presorbed onto silica

and purified by MPLC to give a 6-{N-(5-bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-

20 ethylamino]-3-cyanopyridazine.

MS (ESP+): 387. 389 (M+H)"

The title compound was prepared using a similar method to that of reference
example 13. using 3-bromocyclohexene in place of 3-chloro-2-methylpropene to give a
pale yellow gum (97%).
MS (ESP+): 413, 415 (M+HY
30



1H): 7.93 (dd. J=2. 9Hz. 1H); 8.64 (d, J=2Hz. IH); 10.13 (s. 1H).

Ref erence Exanple 8

2-[ N- (5-Brono- 2- (2-chl or oprop- 2- en- 1-yl oxy) benzyl ) - N- et hyl am no] - 5-
cyanopyridine 15

2-[ N (5- Brorm-ﬁoby,gtfs@p(ybenzyl) N- et hyl am no] pyri di ne- 5- car borewicBe6/01443
(exanple 4) (1.0 g, 2.85 nmmol) was suspended in tetrahydrofuran (15 m) and

the stirred solution treated with pyridine (0.46 nmi. 0.46 g, 5.7 nmol)
and trifluoroacetic anhydride (0.9 M. _1.35 g, 6.4 mol) at anbi ent
tenperature (slight exothernm. A yellow col'aar becanme apparent and the

solid dissolved in the THF. The solution was left standing at 20 anbient
tenperature overnight, then further pyridine (0.46 m. 5.7 mmol) and TFAA

(0.90 m . %é%%yp L§sgadded and the reaction was again left

overni ght. The e Wa evaporat ed to | ow vol ure, saturat ed SOdI um
bi car bonat e sol uti on Ethgl GiNi€iibg hlvioxyber gtheylas gridazin-Bodrbe:
tenperature for 30 mnutes. evaporat ed to Iow voI ume and t he resul t ant

white’ precipit filtered, washed with water and air dried to give
2-[N-(5-b 25 2-Tuyed M G et fHPxEBl Bz
i BaAbot d (L0 0 ¢ 100%t%%8@d%% a6 FN'Q% %gmﬁy >
The cyano conpdte wmm]pmmﬁrmxshmev@mmsymmmmgmodw thatoft hy|
acetam de (10 d with potassium carbonate (650 ng, 4.7 mmol)
fol | owed by rpe}""""V‘\‘/%?S/\E3‘"S‘%ﬁ"o%864 |

PCT/ GB96/ 01443 NMR (250 MHz, DMSO-dG) 8 I 15 (t 3H), l 33 (¢, 3H): 3 69 (q, 2H): 4. 547(q: 2H) 4.62

2, 3-di chl or o- 1(£ro eneé 9%1 m Xt ure

stirred at anbi®d¢ZH) 48 ﬁspgﬁétiﬁﬂe(“b\ﬂ@’rﬁ %hfmw&@ @ ﬁ&rleﬂ)ea-o?@ dﬂ)ﬂ'ékémand
t he residue eAPS oL and purified by MPLC to give
the title coﬁ‘;jt)ound(?z‘a‘gﬁ‘qai lml?gi tgdﬁ?q 0 4 g, gé% P VS (ESP+§/: 406, 408g
(MtH) [ err] Ref erence Exanpl e n- But yl

6- [ N- (5-bronmp- 25 (,2-chl aro ro -2-en- 1-yl oxy) benzyl)-N-et hyl am no] -
pyri dazi ne- 3- Cmﬁnﬁ&e n- Butyl
6- [ N- (5- br onp- 2- hydr opviiE L kit WiK- S Eav IR sCar boxyl ate

(reference exanple 11) (O. 28tg 69 3 DVE (4 rﬂ)s treated with
A mixture o 5-chlorosahcylal ehyde (25.0 g. 0.16 mol). anhydrous potassmm

15 carbonate (70.0 g, 0.5 mol), methallyl chloride (27.0 ml. 0.27 mol) and N-
methylpyrrolidinone (250 ml) was stirred under reflux condenser at 60-70°C for 16 hours.

The mixture was cooled to 20°C and treated cautiously with a solution of ethylamine
hydrochloride (40.0 g, 0.49 mol) in 200 ml methanol (frothing occurs). After complete
addition the mixture was stirred for 1 hour at 20°C. then treated portionwise with sodium

20 borohydride (4.6 g, 0.12 mol) and small aliquots (~ 1.0 ml) of ether to reduce frothing.
The mixture was stirred for 1 hour at 20°C and the boron-amine complex decomposed by
cautious addition of 6N HCI (200ml), cooling as necessary. The mixture was stirred for 1
bour at 20°C, then basified with 2N NaOH to pH10 and extracted with dichloromethane (3
x 250 ml). The combined organic extracts were washed with water (3 x 250 ml), dried

25 over anhydrous magnesium sulphate. filtered and evaporated to give a brown oil. which
was dissolved in isopropanol (200 ml). Concentrated hydrochloric aqid (36% w/v, 10 ml)
was added with stirring and the solution cooled at 5°C for 2 hours. white crystalline
needles formed. which were filtered off. washed with isopropanol and ether to give the title
compound as the hydrochloride salt (18.0 g, 41%).

30 m.p. 135-136°C



pot assi um car bonate (2.05 mmol) followed by 2, 3-dichl oroprop-1-ene (168 ny.
140 [err]l, 1.4 nmol ) and the reaction stirred at anbi ent tenperature
over the weekend. The reaction m xture was evaporated to dryness,
preabsorbed onto silica (1.5 g) and purified by MPLC to give the title
conpound as a @@ ®owesaass gum (0.24 g, 72% . 15 M5 (Cl+): 482, FGVGEMAOT43er I |
Ref erence Exanple 10

2- [ N- (5- Brono- 2- ( 2- et hyl pr op- 2- en- 1- yl oxy) benzyl ) - N-et hyl am no] - 5- cyano
pyridi ne 20

2- [ N- (5- Br onp- 2- hvdr oxybenzyl ) - N- et hyl am no] pyr| di ne- 5 car boxam de

(exanple 4) (1. suspended in THF (30 m) and treated

wi th pyridine %@IIgZ%%k%gm 1.15 mM) followed by trifluoroacetic
anhydride (3.4 EMH@O@IMH)L, DMSmd6b8il.25 a,rI*aHz,auH)amomam,emempx#st ZHe
white solid dissolved and there was a exotherm The_resultant

sol ution was | efd7 &M "gm (sathﬁtWéﬁtlHB fsapﬂ}-gm'fﬁel TE% . D40 (fdsI Ehen
evaporated to | vol une, a saturated aqueous solution of sodium

bi car bonat e was added and the m xture stirred at anbient tenperature for
30 minutes. Thel mi2ktzuiH), %9 (d, J agBz.1HVE4D(sa2BM to | ow vol ume and the white

(1,68 ) The SBRRISRLCIRTCri0tith Ak Bo 207 Z“JPOWS? Ve g Suered A

[ N- (5- brono- 2- hydr oxy%a@,sbbenfwéqqnm]m@scyanopyr| dine as a white solid

(1.15 g, 30 63%. WD 97/0

PCT/ GB96/ 01443 -68 - VB
(Cl+): 332,334 %%tﬁ;ﬂnﬂy!ﬂl The cyano conpound fromthe previous
step (0.52 g, 1 di rrethyl acet am de (10 rr1) was treated with

pot assi um carjoonat e ( B

5 The mxture #% and the residue applied directly to

silica and - puri f ' e% HantM%le@bﬁGl &bﬁ’l?lamm gndazme .s-carboxylate (described in reference
2-[ N-(5- brormZ (2- nmet hyl prop-2-én-1-y oxy)p en

et hyl ami no] - 5- cytﬁmiplyrlﬁlﬁlﬁ@ g, 44 .8 3ompol) Wﬁmeéhﬁséﬁ;@m@) in TFA (100 .
- crystallised. ml was stirred at 50-60°C for 1 hour until a clear solution formed. The solution was cooled
15 . to ambient temperature and treated with 4-fluorophenol (5.6 g, 50.0 mmol), stirred for 16
hours and evaporated at reduced pressure. The residue was partitioried between ice/water
(200 g) and dichloromethane (200 ml), the organic layer washed with saturated sodium
bicarbonate solution. dried over anhydrous magnesium sulphate and evaporated to give a
yellow gum. Chromatography on silica. eluting with 10% ether in dichloromethane, gave a
20 solid which crystallised from ether to give butyl 6-[N-(5-fluoro-2-hydroxybenzyl)-N-
ethylamino]pyridazine-3-carboxylate as pale pink needles (2.2 g).
MS (ESP+): 348 (M+H)"
NMR (200 MHz, DMSO-dg) 8: 0.93 (t, J = 7Hz, 3H): 1.27 (t, J = 7Hz, 3H); 1.43 (m, 2H),
1.70 (m, 2H); 3.72 (q, J = 7Hz, 2H); 4.30 (t. } = 7THz. 2H); 4.77 (s, 2H): 6.73-7.90 (m, 3H);
25 7.10 (d. J=8Hz, 1H); 7.83 (d. J = 8Hz. 1H): 9.83 (s. 1H).
The title compound was prepared from buty] 6-[N-(5-fluoro-2-hydroxybenzyl)-N-
ethylamino]pyridazine-3-carboxylate using a similar method to that of reference example ]
(Yield 95%).



M5 (ESP+): 386. 388 (MtH) 10 NWMR (200 MHz. DVsO-d[err]) [err]:1.15 (t,

3H); 1.76 (bs. 3H); 3.68 (bg, 2H): 4.53 (s. 2H); 4.85 (s, 2H); 4.97
(s 1H); 5.06 (s, 1H); 7.0 (d, IH; 7.18 (m 2H): 7.4 (dd. IH: 7.83 (d,
Ref erence Exanple 11 15 But ylI

6 [N—(5 br onvQ@stedesoxybenzyl ) - N- et hyl am no] pyri dazi ne- 3- caPOUGEbER1E43

A suspensi on of 6-chl oropyri dazi ne-3-carboxam de (reference exanple 13,
paragraphs | to 3) (28.5 g, 0.18 nol) in nmethanol (200 m) was treated with
aqueous ethyl am ne (70% solution. 77 phi. The reaction was heated at
reflux for 3[err] hours. The reaction was allowed to cool to anbient

t t t | 0 .t hed
W th o sl | - yR SRR COEOE o 9903 FEEE B o 3% M sk 0 2R 005
(et hyl am no) p2H)hE3(sSH):; mw(aqmeﬂd.ezmsmomempa 4@ts,(211)9435(s 317)26.00(s, l!)ljit es

wer e evap olume diluted with cold water (100
nore of the dgsll%ﬁ% H)’66a’§4ilj”08%s733@t%1'§§zolf}p washed with vvater and dri ed
(12.8 g). Total yield (21.7 g, 729]. A sol ution of

6- (et hyl am no) pyri dazi ne- 3-carboxam de (21.7 g, 0.131 nol) in 25 n-but anol
(109 M) and Ixeferende Xxample1® (54 nml ) was heated under an air condenser

(all owi ng evaporati _ er Og] t 120[er] C for. 18 hours. The
reacti on was evaporﬁ@%@i‘]‘m - o= St om %@@em

inice/water ca®Oxyihtt and neutralized with stirring using - solid sodium
bi carbonate. The ol Iél%/mprem pi tat e was extracted with dichloronethane (250
m ) containi ng net hdihgtitle sompaund wasereprred feoms buterte [Nt S-ehlotoMyBEIty xybenizyl)-
evapor at ed . 54

PCT/ GR96/ 0144 ethylammgh%yo:lggﬁé5 3-carboxylate (reference example 20) using a similar raethod to

(i n vacuo) too tigit uéreﬁeredciegm;;le $.tdxekgt tiseordeaclion/mirtre/vis lefe for\89thalilsia? SEPCfdn@m
ethyl acetate lve ) .
6- (et hyl am no)‘%&é’r’@éﬁeﬂé“ ec Wg‘wrﬁlﬂ’é‘“ﬁ 10% 43?4”!]9&1??"{‘%"’@6‘1°F8‘b€‘2‘2 0 g,
759 . MS (ESP+SuspapRsiaf the butyl ester fromthe previous step
(21 g, 0.094 nmol) in acetic

NMR (200 MHz. DMSO-dg) 6: 0.98 (. 3H); 1.15 (t. 3H); 1.45 (m. 2H): 1.70 (m. 5H): 1.90

(m. 1H): 2.04 (m, 2H): 3.66 (q. 2H); 4.30 (t, 2H); 4.77 (s. 2H): 4.93 (br s, 1H); 5.83 (dd.
15 1H): 5.95 (dt. 1H): 7.05 (d, 1H); 7.08 (d, 1H); 7.13 (d, 1H); 7.26 (dd, 1H); 7.82 (d, 1H).

eference Example 19

To a solution of 6-[N-(5-chloro-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-

20 ethylamino]-pyridazine-3-carboxamide (example 18) (210 mg. 0.6 mmol) in pyridine (10
mil) at 0'C was added methane sulfonyl chloride (0.5 ml. 0.6 mmol) and the mixture
allowed to stir (gradually coming to an ambient temperature as the ice melts) for 60 hours.
The solution was poured into 2 N hydrochloric acid (50 ml) over ice and the product
extracted with diethyl ether (200-ml), washed with water (3 x 200ml). dried over anhvdrous

25 magnesium sulfate and the solvent removed in vacuo to give the title compound as a brown

gum (260 mg) which was used without further purification.




5 acid (400 M) was treated with 4-bronophenol (65.5 g, 0.378 nol) and
par af or mal dehyde (3.15 g, 0.105 nol). The reaction was heated at
100[err]C for 4.5 hours and a further portion of par af or mal dehyde (6.3
g, 0.21 nol) added and the reaction heated at 100[err]C for 16 hour s.
The resul ting oo &eméoured reacti on was evaporated to gi ve aPERIGBI¢PH43
Chr omat ogr aphy (el uant: diethyl ether/hexane) gave fast running materials.

as a brown oil. 10 This oil was dissolved in ethyl acetate (- 70 m) and
al l owed to stand overni ght at ambi ent tenpgrature to give a. white solid
precipitated. which was filtered and washed wth ethyl acetate and dried

to give butyl 6-[N (5:zbrono-2-hydroxybenzwvl,) - -y ) ls [N - 3-
carboxyl ate as the pf@&d@f’ é‘% %’We\éfgofgb&Wkﬁwl @é&r%%rf

Butyl 6-[N-(5- briaiBoxgtate’and mmamﬁolaxsﬁgahmilaw&mlma) oftteference example 1,

et hyl am no] pyri dazi ne 3-carboxyl at e Buty

6- [ N- ( 5- br onp- 2-axgent 4 agu ;sqﬂneﬂquaammqo\ymeééqdﬁeﬂwm%mtaﬁe

bot assi um 20, careRaeaoiiz Moo b MBI f1arh | e 105, LGS, ™ (1

2, 3-di chl or o- 15 (3. 7(a2HD; 4.26@ 2H); 4.25(6, ALY 6 B5(d, 1H)} 6.97(dntH);)7. K 2HR.88(d;t L)p10.1
sti rred at anbi ent tenperature over the weekend. The m xture was
evaporated, in vReUdt o dryness, presorbed to 1.5 g silica and purified by
MPLC to give the title conpound as a colourless gum (0.24 g, 72%. VB
(Cl+): 482.484 (MrH)[err] 25 Reference Exanple 13 '

6- [ N- ('5- Br onp- 2- Réferapch Example 21- en- 1- yl oxy) benzyl’) - N- et hyl ami no] - 3-
cyanopyri dazi ne .

6- oxo- 1, 6- di hydref me F RE e -

Pat ent 856 4G8] ethVizitol oA} n- butanol (410 n1) and conc.
Herr]SOerr]: 30 (5.9 Was heated at reflux for 1 ur.. The sol vent was
evaporated and t he resiagtie compound weypreparedfrom '{N‘(5'0h101'0-2 ("-methylprop-z-en—l-

\Ij’vaC'SI' /h ((339 \EISV{ ?ﬁ4ff>b u¥l§/>fy % Qfl‘é'et ag}n\l/oépyndgzmc-}carboxyhc acid (example 19)'!.&%12 a similar
6- 0x0- 1, 6- di hydr mpthod tmthataf-<3ampleBdxy| at e
M.S. (ESP+): 495/497 (MH"). |
15 NMR (200 MHz. DMSO-d;) 8: 1.24(t, 3H); 1.78 (s, 3H); 3.73 (q,2H): 3.90 (s. 3H); 4.55(s.
2H); 4.88(s, 2H); 4.97 (s, 1H). 5.10 (s,' 1H); 6.97 (d. 1H): 7.07(d. 1H): 7.22 (m. 3H); 7.68

(td. 1H): 7.97 (d. 1H); 8.04(dd. 1H); 8.83(d. 1H).

The title compound was prepared from

6-[N-(5-chloro-2-(2-methylprop-2- enyloxy)-benzyl)-N-ethylamino]pyridazine-3-

carboxylic acid (example 19) using a similar method to that of example 11, except the title
25 cbmpound was not purified by column chromatography .
M.S. (ESP+): 447/449 (MH+). .
NMR (200 MHz. DMSO-d) &: 1.16 (t, 3H): 1.43(d. 3H): 1.78 (s. 3H): 3.65 (s. 3H); 3.71(q.
2H); 4.55(m, 1H); 4.56(s. 2H): 4.85(s, 2H): 4.97 (s; 1H): 5.08(s. 1H): 7.00(d. 1H): 7.05(d.
1H); 7.16(d, 1H): 7.26(dd. 1H): 7.82(d. 1H): 8. 95(d. 1H).
30



(130.6 g, 79.6%yield), nmpt 79-80[err]C NVR (DMSO-d[err]) [err]: 0.93
(t, 3H J=7.5Hz), 1.40 (sextet, 2H, J=7.5Hz), 1.67 (m 2H), 4.28 5 (t, 2H
J=6.5Hz), 6.96 (d, 1H J=10Hz), 7.83 (d, 1H, J=10Hz), 13.56 (broad s. 1H).
2. To a m xture of phosphorus oxychloride (20 m) and acetonitrile (40
m ) heated at woomdoBésx was added a sol ution of n-butyl PCT/GB96/01443

6- oxo- 1, 6-di hydr opyri dazi ne- 3-carboxylate (20 g) in acetonitrile (80
m?). The reaction was heated at reflux for 30 m nutes. cooled and added to
10 an'ice cool ed solution of KlerrJCJerr] ($7.8 g) in water (600 m) with

vigorous stirring. The product was filtered off, washed with water and
dried at 60C to giLve n-hut Il 6- chl or opyri dazi ne- 3-carboxylate (17.5 g,
80% yi el d), npt ! = NVR (CDCl [err]) [err]: 0.99 (t, 3H,
J=7.5Hz), 1.48 (eexheihoxvddibohyibepsv -(56h1016)-2 Hlpfich-1 Woxyibe

J=6.Hz)y. 7.71 (d, ( .
gaseous ammoni a S\ & cool ed solution of n-butyl

6- chl or opyri dazi : A0 q) | Zrals) i ' e |
was sti‘rred at an‘oielglétl télr)rpér agﬁgag%?&ﬂﬁg{}?@?gﬁéﬁﬁgeﬂ%@% {:lﬁn 'irsae%l?'due
filtered of f, swykdxgpbetizyl)-N-ethyinia}pyridazifie-ddcarbarglichcid@xdmpleil 9)using a similar
6- chl or opyri dazi ne- 3-carboxam de (28.05 g, .95.5% 20, yield). .npt.. 243-5C.
NVR ( DMSO-d[ err ]“}e(a[‘ért? 1at ?%(Q@“’G’E’r Haﬁ‘}doﬂ ied g}' 691“%“&" ,at‘lgf%ﬂhg (glpgat: %"M

1H, J=8.3Hz), 8;Ppdichlordni¥tad.s- 1H . 25 4. Benzyl bromide (71.4 ml)
was added dropwi se to a m xture of 5- br ono- 2- hydr oxybenzal dehyde (100.5
g) and Klerr]CJerr] (207.5 g) in 1-met hyl - 2-pyrrolidinone (500 m) at

30C over 1 hour .,.d. L tirred for 3 hours at 35-40[err]C. A
sol ution of et h%%gﬁﬁglﬁ%?@%m?ﬁde (57.1 g) in methanol (250 m) was
added over 3010INMR&20EMEEDMSOLAL)IE 1156t IH)E1.98(s! 3HY 3160(s, $H 1131696, AH); 4.53(s.
35-40[err]C. A 30 solution of sodi um borohydri '

y de l(-126' 5 g} I n
1- net hyl - 2- pyrr &H)H}.mgﬁe‘zl—()gﬁ@mﬁ 5H);\,§.§8Q§d{}é\:js.69(d. 1H): 6.97(d.1H): 7.04(d, H); 7.17(d,
1H): 7.25(dd. 1H); 7.38(m. SH): 7.83(d. 1H); 9.03(d, 1H)."

Reference Example 24
15 N-Ethyl S-chloro-2-allyloxybenzylamine

The title compound was prepared using a similar method to that of reference
example 16, except that dimethylformamide was used as the solvent and allyl bromide was
used as the alkylating agent instead of methallyl chloride. Also the product was isolated as
the free base and not the hydrochloride salt. (14.8 g, 67%)

20 MS (CI+):226/228 (MH+)
NMR (250 MHz. DMSO-d,) 6: 1.04 (L.3H); 2.57 (q,2H); 3.68 (s, 2H); 4.58 (m, 2H); 5.29
(dd. J=10 Hz. 2Hz. 1H); 5.40 (dd. J=16 Hz. 2Hz. 1H): 6.04 (m, 1H): 6.95 (d. J=8 Hz. 1H);
7.19 (dd. J=8 Hz. 2Hz, 1H); 7.38 (d. ]=2 Hz. 1H).
Reference example 25

25 4 vithiazol-3-visulphonamid

2-Acety]amiﬁo-4-methylthiazoly-S-ylsulfonamide (100mg) was dissolved in
hydrazine hydrate (1.1ml) and stirred at ambient temperature for 2 hours. Water (20ml)
was added then the mixture extracted with ethyl acetate(5x50ml). The combined organics

were evaporated. azeotroped with toluene and purified by MPLC (silica. 5% ethanol /
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over 2 hours at 35-40[err]C and the m xture stirred at 40-45[err]C for 2
hours. The m xture was cooled (10[err]C), diluted with ethyl acetate
(200 M) and agodrdosed Wi th 2N HC (3,500 ml). The resul t irCI/GBOGaI44A t at e
was filtered off, washed with toluene and 40-60 petrol eum et her and
dried under vacuum at 60[err]C. The residue was purified by stirring in a
m xture of 5 acetonitrile (140 mM) and tolugphe (700 m ) at 80[err]C for 30
m nutes. cooling to 10[err] C and fiIterTﬁ%off the product to give

N-et hyl N-(2-ben oXYy- 5- bror:rDb m ne chloride salt (1

76. 7% yi el d). d ﬁy"f@é‘%‘ i #“?E’FHW“*"&Z‘%‘Q@ ““13 %‘#%F@)& 03“197 (q,
2H. J=7. 3Hz). 7@§1g§7§5cy0)2|—|) 5 20 (s, 10 2H). 7.15 (d. 1H J=8. 3Hz) .
7.22-7:60 (m . 1H J=2.5Hz). 8.68 (broad s, 1H). 5.

m xture of N-e I19N(M‘2Hbenzyl oxy- 5- br onobenzyl ) am ne hydrochl ori de sal t
(87 g). 6-chlo err] (41 g) in

| -methyl - 2- pyW(M%]Mgﬁﬁeé@z&%&ig%ég#@nfﬁH%ﬁgg’]bur s. cooled to
20[ err] C andsadded to water (1100 m) with vigorous stirring,

mai ntai ning the tenperature below 30[err]C wth 15 external coolin Et h%/I

acetate (725 m) wa4 sabrtiepobgiye Zaming-dunathylbiazelychylsplfonamide (1 #9meg 0. gmmol
e ama b il PHE B 5ubfos blibdaoh Edouflon SEbmtARAR 03k 1 i) ibaidl of W

ether and drie vacuum at
6- [ N- (2- benzyl dvopm&selmwarﬁﬂnnmnyﬂ Thénsktoye wasi heatkd g reflax fon @ firtien 8 hows aftete (83

(i "5’ 9=7. Gy i Bher gortion of sy i (5 Smf ap gicednd i o itar e .

2 5.19 7 5 L
UTTICR R ?d#%abfpxg%eesmﬁmms (e e weasHlioted o édBled HaporhneiSo @fmesdnd the

6-[ N- (2- Benzyl msgduspbmwygd?w)(mﬂ& ¢thangh{ dtel}lp-medmmegsnechnm@mmen@s
(3.24 g, 7.3 O mM) was treated with boron
trichloride mﬁiﬂ Br{;kﬁ %ﬁ”@bﬂ&gg%%ﬁt (18.5 m. 2Msolution) in

di chl or onet hanM8§: 379(1Mml-l) and t he solution stirred at anbi ent
tenperature fo re tre d with excess
aqueous sodi unw%gﬁ%%ng@gbét yéﬁsﬁgigégg%ﬁbfb%r nd 9.

Di chl or onet hgne was added. the organic and aqueous | ayers separated and

t he aqueous | ayer washed with
w

Butyl 6-[N-(5-bromo-2-(2-methylprop-2-en-1-vloxy)benzyi)-N-

20 ethylamino]pyridazine-3-carboxylate (reference example 4)(4.3g. 9.3mmol) was dissolved
~ in ethanol (170ml) with hydrazine hydrate (17ml. 330mmol) and heated at reflux for 16
hours. The solvent was removed in vacuo, and the residue treated with ethyl acetate /
water (200m! of each). The organic phase separated off and the aqueous phase reextracted
with ethyl acetate (2x 200ml). The combined organic phases were dried (MgSO,) and
25 concentrated in vacuo to give the title compound as an oil which crystallised on standing
(3.66g, 94%). '
MS: 420 (M+H)". 442 (M+Na)"
NMR (MHz, DMSO-d;) 8: 1.31 (t. 3H); 1.56 (s. 3H); 3.67 (q, 2H); 4.85 (brs, 2H); 4.52 (s.
2H); 4.82 (s. 2H): 4.97 (s. 1H): 5.08 (s. 1H): 6.97 (d. 1H): 7.1 (m. 2H): 7.37 (dd. 1H): 7.77
30 (d.1H: 9.8 (s. 1H). '
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di chl oronet hane. The conbi ned organic extracts were then washed with brine,
dried and evaporated to give a sticky solid. This was treated with

di et hyl et her w@r0v8¢4 and net hanol (3 mM) and left at anbpencebeape at ure
overnight. The resultant solid was filtered, washed wi th diethyl ether
and sucked dry to give 6-[ N (5-brono-2-hydroxybenzyl)-Nethyl am no] -

pyri dazi ne- 3-carboxam de (1.34 g, 52%. The phenol fromthe
previous step (1.73 g, 4.9 mmol) in THF ('373'n1) was treated Wit h

pyridine (0.8 . 0,82 ¢ 0.2 mol) followed by trifluoroacetic anhydride
(1.61 m, M‘F ; I) The m xture turned dark green and was | eft

overni ght at %?_ i SRk 5en7 J o8 Mated to a
gum -treated wth an excess 0 (0 aqueous soll bi car bonat e

and stirred at aanhﬁ-[N-éSrbmbhydmwbenzylhﬁmlwamo]eimdmera-mbwhc atid

resul tant red, sol |F§&f€5§)mg‘%§d@e\?ﬁp%§ umlg/a gad suck dry (1.8
g) and purlfl(gﬁmﬁ vIgf a‘}ﬁ‘f}{ﬁ‘
et hyl am no] s Sc&ﬂéa:ﬁfaaedrsuclbaan@m& assml)\Mrhé eaétmhlvahsﬁxea:é’d?toqeﬂ&é%%ermgm Hen the

(ESP+): 333. 335 The product of the previous step (0.52 g,
1.56 mol) i nommeﬂy?nta@émpp@@d( {ithe wsr%mmtlthb@avwmybmwm

o1l s ni e gimbe e b Aspd WS (iSO il Siported o pllE A g 0

The m xture wasa bloen selidi(fcB6g).ed i n vacuo and the resi due presorbed onto

i d fied to gi
5. [:\E?S brgnrmwgg((gshe %%k* 2- gngll\/)e/l gxy) benzyl )-N- 20
et hyl ani nO]MNMl@?EUbMHﬁ.G@M@M)S 1.0, GBS 387 3. R§ 210V 5 (g raH); 4.76(s.

Ref erence Exa

S TN (oS Br B 6. SHs e s 752615k 11 7-38.(&4 FiPk B0 b1 5. 31025

cyanopyri dazi ne The title conpound was prepared using a
‘'simlar nethod to that of reference exanpl e 13. using
3- br onocycl ohRefependerExafde2®f 3-chl or o- 2- net hyI propene to give a pal e
yel l ow gum (97% . N S (ES+) L 413. 15 ( , ;

=1 2=DTOINC 0. P Al +1 8

15 The title compound was prefered from butyl 6-[N-(5-bromo-2-hydroxybenzyl)-N-
ethylamino]jpyridazine-3-carboxylate using a similar method to that of reference example 9
(E.Z mixture of 2:1).

NMR (200 MHz. DMSO-d) § 0.94(t. 3H): 1.15(t. 3H): 1.4(m. 2H); 1.7(bm. 5H); 3.69 (q.
2H): 4.3(t. 2H): 4.52 and 4.66 (2d. together 2H); 4.81(s. 2H); 5.7(m. 2H): 7.0( d. 1H):

20 7.0%(d. 1H); 7.13(d. 1H): 7.4(dd. 1H): 7.82(d. 1H).

ence 2

A mixture of 6-[N-(5-bromo-2-(2-methylprop-2-en-1-yloxy)benzyl)-N-

9
w

ethylamino]pyridazine-3-carboxylic acid (example 2. compound 15) (2.1g, 5.2 mmol) and
carbonyl di-imidazole (1.0g. 5.9 mmol) was stirred in dry THF (25 ml) under argon at 40 -
50°C for 1 hour. The resulting solution was added to the magnesium enolate prepared
from a mixture of potassium ethyl malonate (1.ig. 6.5 mmol), triethylamine (1.2 mt, 8.6
mmol) and anhydrous magnesium chloride (0.7g. 7.4 mmol) in acetonitrile (40ml) which

30 had been stirred at 20 - 25°C under argon for 2 hours.
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Ref erence Exanple 15 Et hyl '

6- [ N- (5- brono- 2-al | yl oxybenzyl ) - N-et hyl am no] pyri dazi n- 3-car boxylic acid
5 - Thewbistkesesonpound was prepared from et hyl PCT/GB96/01443
6-[ N- (5- br ono- 2- hydr oxybenzyl ) - N- et hyl am no] pyri dazi ne- 3- car boxyl at e
(exanmple 8) using a simlar nmethod to that of ref erence exanple 3.

NVR (250 MHz, DMsO-d[err]) [err]: 1.15 (t, 3Hg.1.33 (t, 3H); 3.69 (g, 2H);
4.84 (q, 2H); 4.62 (bd. 2H); 4.84 (s, 2H: 5.27 (m 1H); 5.91 (m 1H);
6.04 (m 1H: 7.00 (dyyd e whs Sfliredd 285 for 16 hotid Fefidhdd for 36°hirkutks  ddbled and
Ref erence Exanple 16

N- Et hyl - 5- chl or othén(edaptRitdtldt pédugedpressute: ymﬁxgsldmmbanmmned between dxchlorométhane
m xture of 5-chlorosalicylal dehyde (25.0 g. 16 nol), anh drous Ssi um

15 carbonat e (7o(t9(>gnl)@d@%q§IOM)hélrhe>¢rgaemlmw U$nd

50-70[er 1] € For HRERGIPR Rutiail ahelnihch C(%%ﬁ%‘éﬁ?%ﬁé%?&‘#ﬁq’@ anl?i&t Pt ed

cautiously w t gombined filates fweed dvaparaiedao give theditlechinpourdie ag @ ColQuripss gumid .2g).
nol) in 200 mM nethanol (frothing occurs). After conplete addition the
m xture was stirred for 1 hour at 20[err]C. then treated portionwi se with
sodi um 20 borohydride (4.6 g, 0.12 nol) and snmall aliquots (~ 1.0 m) of
ether to reduce frothing. The m xture was stirred for 1 hour at 20[err]C
and t he boron-am ne conpl ex deconposed by cautious addition of 6N HC
(200m ), cooling as necessary. The m xture was stirred f.or | hour at
20[err]C, then basified with 2N NaOH to pH10 and extracted with
di chl oronet hang (3 x 250 m). The conbi ned organi c extracts were washed
wth water (3 x 250 m), dried 25 over anhydrous magnesi um sul phat e.
filtered and evaporated to give a brown oil, which was di ssolved in
i sopropanol (200 m ). Concentrated hydrochloric acid (36%wv. 10 m)
was added with stirring and the solution cooled at 5[err]C for 2 hours,
white crystalline needl es formed, which were filtered off, washed with
i sopropanol and ether to give the title conpound as the hydrochl oride
salt (18.0 g, 41%.

15
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(Cl+): 240/ 242 (MrH)[err] N mm!wd[err]) [err]:1.25 (t, J =
6Hz, 3H), 1.80 (s, 3H), 2.93 ( ' 407(s 2H); 4.54 (s,
2H); 4.97 (swasopsed. 08 (s, 1H) 7.7 (d, J =8Hz, 40%@396@1443 8Hz,
5J =2Hz, 1H), 7.70 (d, J = 2Hz, 1H), 9.47 (s, 2H) AnaIyS|s Calc % C,
56.5; H 6.9; N 5.1; d, 25.7, Found C, 56.7; H 6.9; N 5.0;
a. 25.5 Ref erence Exanple 17 10 .81 Butyl

6- [ N- (:5-fluoro-2-(2-net hyl prop-2-en-1-yl oxy) benzyl ) - N- -

et hyl am no] pyid.d e- 3-car boxyl at e . A mxture of butyl

6- et hyl am nop%ne 3-carboxyl ate (described in reference exanpl e 13)

(10.0 g, 44.8 1mvl ) Acemponnd of the famddilyde (1.7 g, 56.6 mol) in TFA (100

m was stirred at 50-60C for 1-hour until a clear solution fornmed. The
solution was cooled 15 to anbient tenperature and treated with
4-fluorophenol (5.6 g, 50.0 mml), stirredpBgRe 16 hours and evapor at ed
at reduced pressure. The residue was partitioned between ice/water (200
g) and dichlfsromet hane (200 m ), the organilcll ayer washed with saturated
sodi um bi carbonate sol ution, dried ovw_ﬁg%pus magnesi um sul phate and
evaporated to give a yel l ow gum Chro piy on silica. eluting with
10% et her in dichl oronet hane, gave a 20 sglid vvhi ch crystallised from et her
to give butyl 6-[N(5-fluoro-2-hydroxybenayl

et hyl ami no] pyri dazi ne- 3-car boxyl ate as pal & |nk needPes (2.2 g). M8
(ESP+): 348 (%l@rr] NVR (200 MHz, DVMSO-d[err]) [err]: 0.93 (t, J =
THz, 3H): = 7Hz, 3H): 1.43 (m 2H); 1.70 (m 2H); 3.72 (g, J

= THz, 2H); un 30 (t.A i zn optiopalBipbstitutd® (s, 2H): 6.73-7.90 (m 3H); 25 7.10
(d. J = 8he,

title conpouncphﬁ%(‘g ‘BP@‘H&EBwqwm@@mdﬁ@??&%@oﬂ”fnmwawlybé’ﬁ?f-fry? N
et hyl am no] py kbl kv ab QA hb B fingfeadbo shdtis; ot hod Lo That - of

reference exanple 1
provided that the -CI-](R3)N(R2)B-R1 and -OD groups are positioned in a 1.2 relationship
to one another on ring carbon atoms and the ring atom positioned ortho to the -OD linking

15 group (and therefore in the 3-position relative to the -CHR3NR?2- linking group) is not
substituted; '

B is an optionally substituted:
phenyl, pyridyl, thiazolyl, oxazolyl, thienyl. thiadiazolyl. imidazolyl. pyrazinyl.
pyridazinyl or pyrimidyl; '

20 R! is positioned on ring B in a 1.3 or 1.4 relationship with the -CH(R3)N(R?)-
linking group and is carboxy. carboxyCj.3alkyl. tetrazolyl, tetrazolylC_3alkyl, tetronic
acid, hydroxamic acid, sulphonic acid, or R! is of the formula -CONR2 Ral wherein Ra is
hydrogen or Cl_ﬁalkjrl and Ral is hydrogen. C}_galkyl (optionally substituted by halo,
amino. C,_4alkylamino, di-C,_alkylamino, hydroxy. nitro, cyano. trifluoromethyl,

25 Cj-galkoxy or Cj.galkoxycarbonyl), C2_5alkény] (provided the dquble bond in not in the
1-position), Co.galkynyl (provided the triple bond is not in the 1-position). carboxyphenyl,
5- or 6-membered heterocyclylCj.3alkyl. 5- or 6-membered heteroarylCy_3alkyl. 5- or
6-membered heterocyclyl, or 5- or 6-membered heteroaryl. or R" and R together with the
amide nitrogen to which they are attached (’NR’R: ) form an amino acid residue or ester

30 thereof or R! is of the formula -CONHSO>RP wherein Rb is C1_galkyl (optiohally
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(200MHz, CDCl[err]) [err] 0.97(t, J T ,, J =7THz, 3H);
1.50(m 2H); 1.80(m 2H); 1.85(s, Iﬂmyuﬁmwmﬁ 6Hz, 2H); 4.40(t,
2H); 4.45(s, 2Hyoowodde{ s, 2H); 5.00(s,* ;L M550(*%, 1H); 6.FErchosd1433
8Hz); 7.83(d, J = 8Hz, 1H). 5 Reference Exanple 18 But ylI

6- [ N- (5-chl oro- 2- (cycl ohexen- 3-yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne- 3-
car boxyl at e The title conpound Vgs_ prepar ed from butyl

6- [ N- (5-chl or o- 2--hydr oxybenzyl ) - N- et hyl am no] pyri dazi ne- 3- car boxyl at e

xampl o 1. oxontoensd WaR bfolniR, e, Raieb. 5 gptiint, 4 Colibtnian,
t he el uant usedtﬁﬂno&-dnﬂetﬁﬂrQmmﬁmk%gom%gﬁégjﬁ%{d@}megr A gﬁ?te.

MS (ESP+): 4447446 (MeH)[err]  NWR ) [err]:
3H); 1.15 (t, 3bgndisnatinthg 1-pesition), Cpealkynyd Myrovidedbe tripl¢ hondiisinot ig thet (m

- 2H); 3.66 . 2K ¢ 0 , 4. 77 4. b 1H),; 5.83 (dd.
1? 1H: 5. gg (d:iﬂ.poiﬁf’?)’ ?‘.(%556'%‘5?”"3%,K“W‘.("g%“ﬁg?léféﬂ?%?‘.(’&éﬂ%mb%; 7, 26( (dd,
1H); 7.82 (d, slhdteroarylCridlkyiphenyi€a3Rike1, $9%r 6-membered heterocyclyl. 5- or 6-membered

6-[ N- (5- Chl or o- 2- (2- et hyl prop- 2- en-1-yl oxy) benzyl ) - N- et hyl am no] - 3-
cyanopyri dazi neﬁetg’ma"r}?mphenﬁé) a sol ution of :

6-[ N-(5-chl or o- 3 RSBV ES = < .
et Lyl fatm' noj - pyr féé%‘ﬂr%{y& carcgg%gorﬁ%g}?ﬁlg%%ﬁﬁ)ﬂ%%ﬁ%g’ %’.b%m}‘rtr?%lby h?lﬂ’

i di 10 xwnite, eyanpCriflaeronttieyd, 4 0 { paikoixycarbanyl ARl £k - I
gygl rr;nr;?)(and t he rm Xt L;?{e :mpal I owred 'tﬁBS?ﬁ' Zgg;;gélll I% ﬁgw n‘gﬁtt 0 aﬁ@pﬁeﬁﬁ
anbi egt _ tterrpgr% ff?é’:% ¥ 058_ 'iei"@ry_rlg'?ég)mﬂk;s YionB Y Dstit é(g% g} wiflupromezhyl,

oured into 2ZoNnited hedibky binenol & J i u
gxt racted with diethyl e}?her o?z%o?m 66 vvaxs}ﬁggj)\?mc?%ae(vgg(grl (gépipgbgmal,kyldri ed
over anhydrous S3bamREHeS1-datkeigarbameyladitC-nelkyisasbamoyk EgwatienylnCygelkyntlo

give the title equARRGeaiondIaRifthe; 4al@bbAd, EPLaRHINES kG ardtinb o1

further purific
C1-4alkanesulphonamido. benzenesulphonamido, aminosulphonyl,

C1.4a1kylaniinosulphony], di(C1_galkyl)aminosulphonyl, Cj_4alkoxycarbonyl.

15 Cj-qalkanoyloxy, Cy.galkanoyl, formylCy.4alkyl, hydroxyiminoC1_galkyl,
Cj-4alkoxyiminoCj.galkyl or C{_galkylcarbamoylamino: or R! is of the formula
-SO,N(R*)R®! wherein R® is hydrogen or C,.4alkyl and R™ is hydrogen or C,_jalkyl:
or R' is of the formula (1A), (IB) or (IC):

XY Y vy

4 74 7

\g—N-Rd - \g \ﬁ(j
(1A) R (B) (IC)

20
wherein X is CH or nitrogen. Y is oxygen or sulphur. Y" is oxygen or NR%and Z is CH,,
NR® or oxygen provided that there is no more than one ring oxygen and there are at least
two ring heteroatoms and wherein R% is hydrogen or C,_jalkyl; |

25 . R2is hydrogen, Cj_galkyl, optionally substituted by hydroxy. cyano or
trifluoromethyl, C7_galkenyl (provided the double bond is not in the 1-position).
C2-galkynyl (provided the triple bond is not in the 1-position). phenylC_3alkyl or
pyridylC_zalkyl: - '.




Ref erence Exanpl e 20 HI——)LI—M
6- [ N- (5- Chl or o- 2- hydr oxybenzyl ) - N- et hi/l am no] pvri dazi ne- 3- car boxyl at e
WD 97/ 00864 -

T Cooay o143 jl] mlﬂ IIIH N 76 -

The title conpGygehoseés Prepared from bt y 8- (€t hyl am no) pyr i B#ETiCBes/@443
carboxyl ate and 4-chl orophenol using a simlar nethod to that of reference
exanple 1, except 0.4 equivalents of trifluoroacetic acid were added to
the reaction m xture. NVR (250MHz, DVBO-d[err]) [err]: 0.94(t, 3H)); 1.1
7(t, 3H); 1.43(m 2H); 170(m2H) 5 3.7(q,2Pp74.28(t, 2H); 4.75(s, 2H);
6.85(d, 1H); 6.97(d. 1|—30 7.1(m 2H); 7.82(d, 1H) 10. 1 (bs, 1H).

Ref erence Exanple 21 R3 is hydrogen, methy] or ethyl;

Y 2Ny car bons| sl ed e Bl 7 e ) o

conmpound was pr eptaiéhg dnedobble boftd O Ml Gubktituted B ih\’dﬁﬁbﬁﬂb?subﬁxt&ed 5-7
yl oxy) benzyl ) - N- et hyl am no] pyr| dazi ne- 3-carboxylic acid x gl e 19) usi ng

a simfar netmisebered qarhocydic ringcoptainingione double bond grdpis) o

VH 15 1.24(t, 3 1.78 (s, 3H);
S by %H%%@%%ﬁﬁﬁﬁﬁ’%%[%”%(s 2(H); 4%7 G |£§; 50
(s, 1H); 6.97 (d. 1H) ;R¥isOFddgerd Methyl oP@hyln 3H); 7. 68 (td. 1H): 7.97

d, 1 8.04(dd. 1 3 | 22 20

(N-(l @t hoxca§ bony! ;Det%yF%yémFﬁﬁ’%ﬂ%%?'B LF’Z"%PFR/?’&F‘ b"erﬂmﬁﬁyll yl oxy) benz

yl)-N et hyl am no] m&is(iﬂr&o@@n @,Sﬁkg%ﬂibd&xloro fluoro ortnfluofB?rféﬂ{ylt le
conpound was prepared chl or o- 2 rop- 2-

enyl oxy) - benzyl ) - N- et h&f t;rkwdmgpyrﬁnd@lkylnbromo chloro, ﬂuoro ortnﬂ?x romethyl;
10 nisQorl;

or an N-oxide of -NR2 where chemically possible;

or an S-oxide of sulphur containing rings where chemically possible;

or a pharmaceutically acceptable salt or in vivo hydrolysable ester or amide thereof;
excluding 4-[S-carboxy-2-hydroxybenzylamino] benzoic acid, 4-[2,5-

15 dihydroxybenzylamino]benzoic acid, 5-[2-hydroxybenzylamino}-2-hydroxybenzoic acid.
3-[2,5-dihydroxybenzylamino]benzoic acid, 4-{2,5~
dihydroxybenzylamino]benzenecarboxamide, 3-[2-hydroxybenzylamino]benzoic acid.
4-[2.5-dihydroxybenzylamino}-2-hydroxybenzoic acid. 4-[2-hydroxybenzylamino]-2-

hydroxybenzoic acid and 4-[2-hydroxybenzylamino]benzoic acid.




carboxylic acid (exanple 19) using a simlar nethod to that of exanple 11,
except the title 25 conpound was not purified by—eetumr chronat ography.
M S. (ESP+): 447/ 449 (MH). NVR (200 MHz r]) [err 1.16 (t,

DI\/ISO
3H: 1.43(d. 3H): 1.78 (s. 3H): 3. 654‘“\“13“ ll“ \Mhﬁ) 4. 55(m 1H);
4.56(s, 2H): 4 B50meesed): 4.97 (s, OO(d I'H)'IGBMIOEG%I
1H); 7.16(d, 1H); 7.26(dd, 1H): 7. 82(d 1f—|) 8. 95(d. 1H). 30
97/ 00864
PCT/ GB96/ 01443 _84- -77 -
Ref erence Exanple 23
N- ([ err]-nmet hoxycar bonyl benzyl)-6-[ N (5-chl oro-2-(2-net hyl prop-2-en- 1-yl oxy
) benzyl ) - N- et hyl am' no]pyri dazi ne- 3- car boxam de The title

compound was prepar edaf Rﬁ@\‘u{ %ﬂ&@'t&él&x@l%eféﬁiﬂﬂ&ﬁd&ﬁal $WBstitnted phenyl.
yl oxy) - benzyl) - N—et hyl am pyri dazine-3-carboxylic acid %}yexarrp |l e l139) usi ng

a simlar nmet hod to t hat of exarrple 11, and purified by colum

chr omat ogr aph Iuan 2% | net.ha ESP

509/ 511 ?NHFe?/r]( 6‘5{ gﬁfg"ﬂ'? of gla ﬁwfeﬁ‘t‘?‘ 15 ¥é’°gef )78(s
3H): 3.67(s, 3k); 3 69(q, oH): 4.53(s, 4 84(5 2H) 4.97(s. 1H);
5.08(s, 1H): 5.69(d. 1H); 6.97(d.1H); 7. 04(d H): ,1H): 7.25(dd,
1H); 7.38(m 5H)4. 7. sa(wmpmwd acgor@mgdo amy-gne of clalm&Rbf%?r @'heréml& aﬁﬁvéwzepaw

N- Et hyl 5-chl Or O QW%W am ne The title conmpound was
prepared using a s ’I v to that of reference exanpl e 16. except

that di methyl formam de was used as the solvent and aI 'yl brom de was
used as the al kylating agent |nstead of math I so.th
product was i sol at ed A<compoppdaqeprding g agy r‘f&?{mﬁﬁ ‘23‘7’&}?’8 Hﬂpaenailalt
(14.8 9. 67% ROshdatifutdal byridd Pressl. thidabiy1. thienyl, pyridazinyl, or oxazolyl.

6. A compound according to any one of claims 1 to 5 wherein R is carboxy.
carbamoy] or tetrazolyl or R' is of the formula -CONR®R* wherein R® is hydrogen or C,.
calkyl and R* is optionally substituted by hydroxy, C, calkenyl. 1-morpholinyl, I-

15 piperidinyl, 1-pyrrolidinyl, pyridylC, salkyl or R is of the formula -CONHSO,R" wherein
R is optionally substituted C, salkyl, phenyl or 5-or 6-membered heteroaryl.

7. A compound according to any one of claims 1 to 5 wherein R' is carboxy, tetrazole
or of the formula -CONHR®' wherein R* is pyridylmethyl or C,..,alkyl optionally

20 substituted by hydroxy. or of the formula -CONHSO:R" is C,_salkyl. 3,5-dimethylisoxazol-
4-yl or 5-acetamido-1.3,4-thiazol-2-yl. '

8. A compound according to any one of claims 1 to 7 wherein A is substituted by
halo. nitro, triflucromethyl, cyano, amino, C, salkoxy, carbamoyl, C, jalkylcarbamoy!,
25 di(C,_salkyl)carbamoyl. C, jalkanoylamino, C, ¢alkylS(O),-. C,salkanesulphonamido.

benzenesulphonamido. C;_salkanoyl, C,_salkoxyiminoC,_salkyl or hydroxyiminoC, jalkyl.

9. A compound according to any one of claims 1 to 8 wherein B is substituted by halo.
trifluoromethyl, C,_4alkyl. amino. C, 4alkylamino. di-C,_,alkylamino. nitro. hydroxy.

30 C,.alkoxy or cyano or B is unsubstituted (other than as depicted in the formula (1)).




NVR (250 MHz, DVMSO-d[err]) [err (q,2H); 3.68 (s, 2H);
4.58 (m 2H); 5.29 (dd. J=10 Hz. (dd, J=16 Hz. 2Hz, 1H);

6.04 (m 1H: 6.95 (d, J=8 Hz, 1gm" sio (dd - J=8 Hz. 2Hz, 1H): 7.38 (d.
J=2 Hz. 1H). Ref erence exanpl mm I, hi azol - 5-yl sul phonam de

2- Acet yl am noggy | t hi azol y- 5- §1:sul- flonam 00ng) was ChAFOBIEDIY4B N
hydrazi ne hydrate (1.1m) and stirred-at anbient tenperature for 2 hours.
Water (20m) was added then the m xture extracted with ethyl i
acet at e(5x50m ). The conbi ned organics wer e evaporated. azeotroped with
tol uene and purified by MPLC (silica. 5% eBfanol / WD 97/ 00864
PCT/ GB96/ 01443 - 78 -

di chl oronet hane) to give 2-am no-4-nethylthiazoly-5-ylsul fonani de as a waxy

2015, o 70, Lo U ft o B BERAEEE ),

gi ve 2-ani no- 4- net hyl t hi azol y-5-yl sul fonani de (150ng, 0. 78nmol) in THF
(5.5mM) was added to a solution,of anmyl nitrite (0.23m, 1.56mmol) heated
at refl ux drle pwiAs eorapund generding oy pReofglsims ido QpeherrinPdsia 416 membered f or

s added artl HiReFing sontiis bod dpiic B BFEMIY el of kbl )

m xture was alsubstituted by 8 5 raeimberedasbsaeirelit ring wntairdssoneriduble dond (opedsnalive

ified by MPLC (5-10% et.hanol ./ dich [ Ve, it]
Conpound ay - SRR BY BERR SRake SRR I-Saua - Ihergin K ah A arp o 1
gl\/]lc? (MHz. IéXIIVISQelﬁhéﬂzg,](.)ai{nqr,r]: 2.6 (s, 3H; 7.8 (d, 2H); 9.1 (brs, 1H. 15
ef erence Exanpl e
6-[ N-(5-Br orm[nZ)- (2- met hyl prop- 2- en- 1-yl oxy) benzyl ) - N- et'hyl am no] pyri dazi ne-
3- boh id .But y| . N -
6 [N (- br ot 12 ( 24 eomprup gpeosih toflsim L whigh 5 Apy pogef exgmples 1 o 38 ora

et hyl am no] pyrohdaridegtcatig-atcdepupleahietieredf.er ence exanple 4) _(4.3g. 9. 3mol)
was di ssol ved .

13. A pharmaceutical composition which comprises a compound according to any one
of claims 1 to 12 and a pharmaceutically acceptable carrier.

5
14. A method of relieving pain by administering an effective amount of a2 compound of

the formula (I) as defined in claim 1 to a patient in need thereof.

15. A process for preparing a compound according to claim 1. which comprises

20 deprotecting a compound of the formula (I11):

R3 RlO
o
25 CHN-B-R?
' A (11D
oD

L
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in ethanol (170m ) wth hydrazi nWI) and heated at
reflux for 16 hours. The solv noved i n vacuo. and the residue
treated with ethyl acetate / m M\M“ﬂ“\/\z The organi ¢ phase
separated off and the aqueous phas% W th ethyl acetate (2x
200n ). The cowbioneBser gani ¢ phase e dritd {MySOerr]) arRET/GBIG01443
concentrated in vacuo to give the title conmpound as an oil which

crystallised on standing (3.66g, 949%. MS:, 420 (MtH) . 442
(MeNa) [ err] NVR (MHz, DVMsO-d[err]) [err]:ge31 (t.  3H); 1.56 (s, 3H);
3.67 (q, 2H); 4.85 (brs, 2H); 4.52 (s. 2H): 4.82 (s. 2H); 4.97 (s. 1H)

25 AL i f s, B 2 e i o

9.8 (s.

PCT/ GB96/ 01443 otected R%, R n,A B and D are as in claim 1 and any optional substnﬂ&ts-are
Ref erence Exanpl e 27 I

hy
6- [ N- (5- br onp- 20 m@ﬁwaydmasmnemm%t}wvwmm% car boxyl at e
The 6-[ N-(5-bro W#@% &Qéi.l ) - N- et hyl am no] pyri dazi ne- 3- car boxyl i c
acid (exanpl e 96% uspended in ethanol (30m) and treated
ccautiously wsti) forﬁﬁlwhamﬁ&duaﬂlyalmpiableaaltﬁ (1.5nm). The reaction was

heated to refl u vern| ght tge organi.c solvent was evaporated. The
resi due was parll THRREAE: \’eéétéf%&aé‘?‘ ter and the organic

hase was drled conpound
gs a brown sol |oll @8@ % )Opﬁ/l&Ell (ESPHerr]ah&m&jdgﬁmtuﬂI’%gﬁ[s‘é{}nlﬁliit 10mNR (200
MHz, DVSO-d[err]) [err]: 1.16(t, 3H): 1.33(t. 3H: 3.7(q, 2H); 4.35 (q,

ilo_l) 19?br76gs 1H) lgH) : QF@% 8 c‘é’g%f?%@e@ré 7%1#@:%229&& a%ﬁ%@égdt%'cla]ﬁlﬁbl;orz.'cgglpggﬁd Oij;RC:
6- [ N- ( 5- br onoe 2fopula-(A1)eR defined)ih elay 1 5 wWiidh doplpiisasno] pyri dazi ne- 3- car boxyl at
e, 15 The title conpound was prefered from buty

6- [ N- ( 5- br omo- 2 2hpéen Byinahasiiviedbeterocyalegnd | rféPWPS‘H‘a%%eGa@‘Yé-dP%W Rat e

210 R ?26‘8“&’{5%3@9 oy ShERRp RS C(F ¥ "1 T S

2H); 1 .7(bm 5H); 3.69 (q.

R3
15 |
CHNR10
”
A \
oD X-B-R?
20 avy - V)

or

b) reacting a compound of the formula (V1) with a compound of the formula (VII):

25 R3

CHX!
P
R10HN-B-R7 AL
vn oD oV

* This Sheet H
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2H): 4.3(t. 2H); 4.52 and 4.66 ( 2d—~¢—ageLhe.r\H)§,4\81(s 2H); 5.7(m 2H):

7.0( d, 1H); 20 7.07(d, 1H); 7.13(d, dd 1H); 7.82(d. | H).
Ref er ence Exanpl e 29 Et hyl ’wmlu !m wl ‘"L_

6- ( N-[ 5- Br onp- 2- ( 2- et hyl pr op- 2-en- et hyl am no) pyri dazi ne-
3- car boxy! ay8 9700864 A mixture of PCT/GB96/01443
6-[ N- (5- br ono- 2- ( 2- net hyl prop- 2-en-1-yl oxy) benzyl )-N- 25

et hyl am no] pyri dazi ne- 3-carboxylic acid (exanple 2. conpound 15) (2.1g, 5.2

mol ) and carbonyl di-imdazole (1.0g. 5.9 mmol) was stirred in dry THF
(25 m) under argon at 40 - 50C for 1 hot#7- The resul ti ng sol ution was
added to the magnesi um enol ate prepared froma m xture of potassium
ethyl nmalonate (®rlg, 6.5 mmol), triethylamne (1.2 m, 8.6 nmol ) and
anhydr ous magneS| [ ' Ltrile (40m ) which
30 had.been stirf g}’g‘{l%ﬁt%%&gd %pé?%%o#o%aﬁgg?g WO

97/ 00864 '

PCT/ GB96/ 01443 ' - 80 -

The m Xture was stlrré’d"%{ 25[err] C for 16 hours, refluxed for 30 m nutes,
cool ed and st hen eyaper at ed at reduced pressure. The residue was
partitioned between dich ororret hane (100m ) and 2N HGA (100m ). The
organi c | ayer was sep&hNij-X dri ed over anhydrous magnesi um sul phat e

and filtered through/a silica pad. rinsing through with ether. The 5
conbined filtrates re evaporated to give the title conpound as a
col ourl ess gum (1. 29) OD

(VIID
or
d) when R10 is other than hydrogen. reacting a compound of the formula R10X3 with'a

compound of the formula (IX):

15 R3

20 (IX)

or

e) reacting a compound of the formula (X) with a compound of the formula (XI):

30 " This Sheet Has Been R

- I !lll



20 25— 30

oy

WO 97/00864 PCT/GB96/01443
-88 -
R3
|
-OH
/CH o)
AL
5 oD X4NH-B-R?
X (XI)

or

10 f) reacting a compound of the formula (XII) with a compound of the
formula (XVIID:

R3
i5 1
CH-Xx5
Ve
A
\
oD X6NH-B-R7
20 (XID (X1

or

g) reacting a compound of the formula (XIV) with a compound of the formula (XV):

25 R3R10
b
CHN-B-R? XD
A\ : -
OH |
30 (XIV) (XV)
- This Sheet Has Been Repl
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WD 97/ 00864 '
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CLAI M5 1. A conpound of the wherein: 10
Ais an optionally substituted: I[mu'wm‘ IWH‘EM“I pyri dyI pyrazinyl,
pyridazinyl, pywomrdedss thienyl . thiezolyl, 8xarolyl or hmww
havi ng at Ieast two adj acent ring carbon atons; provi ded that the
-CH(R[err])N(R[err])B-R err] and -OD groups are positioned in a 1,2
relationship to one another on ring carbarggatons and the ring atom
positioned ortho to the -OD Iinking 15 group (and therefore in the
3-position relative to the -CHR{err]NRlerr]- linking group) is not

substi t ut ed; B is an optionally substituted: phenyl ,

pyridyl, thi azol whereinRizRP 10, ADBEDhd nTan acticfined hlclaim 15 06 and X m@u\aﬂg' nyl,
pyridazi nyl or pyrimdyl; 20 Rerr] is pos%loned onring Bin a
1.3 or 1.4 rel at BOHRS X i precurpes of Ry KP is ¢ leptipmerup; X is a remoyable actvaging gsoup,

Cotronie Rt SR klol Xt an BEHARAR by ahE XA O dn il icrony

formul a - CONR ergrbuﬁ[mdmﬂeraaﬁerﬁnme%mr] IS hydrogen or (C[err]al kyl and
Rerr] is hydrog n, err]al k ptionally substituted by hal o, am no.
Cerr]al kyl ami no? Hm 4‘“}" &Wﬁgﬁﬁwps’hydroxy, nitro, cyano,
trifluoronethyl ,,)250&& Mwu&ny%fa},@%xycar bonyl ), Cerr]alkenyl
~(provided the double bond in not in"th 1-position), Cferr]al kynyl
(provided the tril;)rfmmmmdrqwmbeitewmm@n) car boxyphenyl , 5-
or 6-menbered hef | err nme .

het er oaryl (] er r] S;{&P%%X %opuoﬁéﬁmﬁg}xggo }ﬁ g&?&'ﬁ‘(}ﬁ“‘?ﬂﬁen%-

6- menbered hetjgroaryl. or R err] and R err] toget her with the am de
nitrogen to which they are attached (N'I.Da[err] err]) forman amno acid

resi due or ester 17. A compound of the form (III) as deﬁned in claim 15.

This Sheet Has Been Rei
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30 t her eof orwd rodeal S of the fornula CO\IHSCI err]Rlerr] \Ahep@vr;mﬁ[,,gﬁg]; i-s
Cerr]alkyl (optionally : .
- 82- substitut ed by hal o, hydroxy, nit rQ cyano am no, - s
C err]al kylam no, di-Clerr]al kyl am no, trlfluororrethyl C[err]al koxy o_r

Clerr]al koxycaﬁimxﬁc c&a@bﬁh@bl&wiHAmmdmmeommpNs AUNTCA INEN G THEMY
the 1-position), (err]alkynyl (provided the triple bond is not in the

1-position), 5- or 6-nmenbered heterocyclyl(Jerr]alkyl, 5- or 6-nenbered 5 -

het eroaryl CLerr] al lofhAROMH Tl Ehickab kel &5 mﬁgﬁc@oﬂ@r@agetepocyc Euidalty S

or 6-nenbered het er oar ereln

het er oar yl gravaapmmeﬁbmmbrdosmmhpmﬁsk ysa?ulqsmnnmmgmt phapenties. Mbgedroxy
nitro, cyano. trifluoromnethyl err]al koxy d er rt]sal koxycar bony|l and a%

phenyl . 51&%‘#1@@%3' the C@mmea@sf ofth mvsmxbarp ﬁmﬁsomé Optheoam pyhasiging etiegts
by hal o. f

S{ 9 g CFer ﬁ ]f Lu %ﬁi ?ﬁifsétﬁgﬁgnd@ ’ﬁni? n%lésﬁ f&gé}(aufs% 'b?oceg%eé BGr @Qh%ﬁl}a%kds%i’ the
C err] al kyl cairbaaty tomgodrdsand phdtscwivalipaosdprabld ssﬂﬂ's]ﬂﬁrk@md novel

d err]al kynyl . Cl err] al koxycar bonyl am no, ([ err]al kanoyl am no,
C[err]al kanoypt(annqeempqlaqomoymnﬁ eontaining[thern] aiddarise of fesemEcyads in pain relief.

benzenesul phonam do 3&8 E‘Bﬁ8§ﬁ+ﬁ Q)%FP( e P]V%rf[f?qa% [1; fl?ll 15%@%@3 é’ﬂ%ﬁé{ Ito moderate

di ((err]al kyl)am n oxycar

d err] al kaqpyladx ¥uchl £'thd F&xhawiaxédownujdﬂlwohhmohy tsubu d§ fhevibdikdlQ Ghfififid addy ! |
derr]al koxy| m noCferr]al kyl or (Jerr]alkyl carbanoyl am no; or Rerr] is of

the formula os r-ms)} DRIRORErati veRjady, pPpstrpastug) pmm[tbe painiassdejatecbyith dental
GLerr il oLl UGEPRER, Sho CLEVASIY b syl 5t il
o B B e ot il 19 ek =),
there ar e at mdglancy and Paget's disease), the pain associated with sports injuries and sprains and all
15 other painful conditions in which E-type prostaglandins wholly or in part play a
pathophysiological role.

Non-steroidal anti-inflammatory drugs (NSAIDS) and op1ates are the main
classes of drugs in mild to moderate pain relief. However both possess undesireable side -
effects. NSAIDS are known to causé gastrointestinal irritation and opiates are known to be

20 addictive. |

We have now found a class of compounds structurally different to NSAIDS and
opiates, and uSeful in relief of mild to moderate pain. '

The compounds of the invention may also possess anti-inflammatory, anti-pyretic
and anti-diarrhoeal properties and be effective in other conditions in which prostaglandin

25 Eg (PGEp) wholly or in part plays a pathophysiological role, '

The compound 4-[5-carboxy-2-hydroxybenzylamino]benzoic acid is disclosed in
Chemical Abstracts, volume 101, abstract no. 63594 as a chemical intermediate. The
compound 4-[2,5-dihydroxybenzylamino]benzoic acid is d1sclosed by A. Mazumder et al.,

Biochemistry, 1995, 34, 15111, as an inhibitor of the enzyme protein kinase. The
30 compounds 5-[2-hydroxybenzylamino]-2-hydroxybenzoic acid and

3-[2,5-dih9droxybenzylamino]benzoic acid are disclosed by H. Chen etal

REPLACEMENT SHEET
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x}.‘iNDED SHEES

Aane T S, e




. _
two. ring heteroa and wherein Rerr] is hydrogen or C[er[fkg_l kyl:; 25 .
g’&‘é’g‘r‘? r’%ex/"ﬁm‘tﬁano

Rlerr] is hﬂf? Cerr]al kyl, optionally substituted by
of trifluoronmethyl, Cerr]al kenyl (provided the double bond is not iin
the 1-position). Jerr]al kynyl (providdlB-the triple bond is not in the

1- posi tion). phenyl Cerr]al kyl or pyridyl ([ err]al kyl:
PCT/ GB96/ 01443 WO 97/ 00864

-83 - r i 0 . . . . . . .

e agen, <l MghGHREE 199 361U AERREHYEROR sl siorpiod yrogpeihde
cont ai ni ng adtivityo Mhleeohpodnd Li[2,5rdiRydeykytenblmindg]bshzBiecarboxpimidyiadisglosed
substituted 5-7 menber ed carbocyclic ring containing one doubl e bond or

Dis of theby&hiiaHsust gl B 19U 269.3 1408 35| anuhikiter pf FRF apqeptor

wher ei n: T rl is.hydr R
“Rerr i [ 55 h%?%%ee%l,nasr?g’ﬁ%l%@3%?@%&0?& %ﬁ%ﬁ'@y‘?ﬁ%@‘#‘? F?Jlgrlso(ri‘r%(f‘lﬂ%d; by
Rlerr] is hyliiskgader ¢Chky Edral.kMed. Ceanip1991026) 129, A4 arvinbititor bf GABWr onet hyl ; .

Rlerr] is hydrogen, Cferr]alkyl, brono. chloro, fluoro or trifluoromethyl;
10 . gmingirgnsferase. s empgngiAcse; Stdihgdroxybensyiamiapkr e cheni cal | y

i bl e; - QXi fi. i NG o0 wh i call
posso e 2 PR S A R,
ester or a ieehéemi am no
benzoi c acin%l, %g[ghg@ ?Lt%ucg%%?drsg‘kgggﬁz Parﬁﬁgﬁoi’{gyac?d, ROy
5- [ 2- hy dt@x3-bydroyy benzais| acid nyhﬁctgs%éng%walmmal.ﬂ J. Med. Chem., 1966, 9, 624, but

3-[2, 5-di hydr benzyl am n enzai ¢ agi 4-12, 5-

di hydr oxybe%%%%ﬁ%@ﬁ%@@%ﬁ&ﬁ&%@ﬁ%egg& the fé%ﬁﬂ?%x}%%ﬁ%?%ﬂdno] benzoi ¢

aci d. 4-1-%2-ﬁy&¥obaygé:ﬁ MRRRSIBERIBI A & Stuted RODERA0EE iR CHemical Absiracts,

4-[-2- hydr oxybenzyl am noJ - 2- hydr oxybenzoic acid and ~—

4-[ 2- hydr oxyddeme y 0Andbstadiaoz 8Tl vaas d.possible plant growth inhibitor. :
According to the invention there is provided a compound

15 of the formula I;

paal
o0



WO 97/.00864 °

SET/ CBimcgfnggﬁn m“HMH“‘umHH“\aI ml weyein Ais opti onaI |y subgfr rut ed
phenyl

A conpoufd &ccording to either claim1l or claim?2
wher ei n R[err] i s hydrogen. 4. A compound according to any one of
clains 1 to 3 wherein R err] is hydrogen, nmet hyl , ethyl or propyl.
3. A cOpouRcatgsundi adgordingiyang thedt climk TRo $ witkrein \D iyigidfodénl S
optionally 10 substituted: pyrrdyl, phenyl, thiazolyl. thienyl,
pyridazinyl, or oxazolyl. . A conpound according to any one of

clainms | t erein err .18 carbo t et

Rorr] 1510t HhCoBpeRACEOsied  ygRn o eiaimeap § TSTRID 1A B PRl
Qerr] — chiobidickig ara@hﬁhgwnk donbRMdna"@ 3 naubs%bsﬁnuieado«baseémr Rikhy!
C[err]al kenyl,” 1- norphol i ny 15 prperr i nyl",” 1-pyrroliidinyl’,

pyridyl enbitahdegt byar)—ﬁ%heﬁmﬁere&czrbocm:frmgrmhmmwwbic pétid:(apionddéy ei n
et or oaryIsabsirated b e ) 2Bt o larhe ot SR TR B o estin & el &1 aregs
wherein R[cE?E\]:d bl poxy, tetrazole or of the formula - CONHHR[ err] :
wherein Rerr] I's pyridylmethyl or (Jerr]alkyl optionally 20 substituted by
hydr oxy, or of the fornul a CC]\IHSCIerr] Rlerr] is C[err] al kyl ,

3, 5-di net hyl i soxazol - or 5-acetam do-1, 3, 4-thiazol - 2. yl. 8.
A corrpound Zaccofsprpound arsgsar ﬁé 1 £lagmal which xﬁt@mwvémrnphsﬂsw?ﬁwstar t ut ed

hal yano, am no, ({err]al koxy, carbanoyl,
C[ err]al k MB@&‘%@ ;Iﬁ Jé{)ﬁeg&{:& er m‘%ﬁefi{;r ) car banoyl , [ err] al kanoyl am no,
Cerr]al kyI S(O[er r] d err] al kanesul phonani do. benzenesul phonam do,
d err]al kanoyl, err] al koxyi m no( er rJ‘aI kyl or hydroxyi m no%err] al kyl .
13. A pharmaceutical composition which comprises 2 compound according to any one

of claims 1 to 12 and a pharmaceutically acceptable carrier.

H. A process for preparing a compound according to claim 1. which comprises

deprotecting a compound of the formula (II):

R3 R0
b
CHN-B-R® |
A o : . (1
oD
RTPLACEMENT SHEETS SG
[0 Description : paged 5 gto pag\g .....
o gren s | pClaim(s) pag°d ..... to ‘:x‘gea
MACMNT SHEST {1 Drawing(s) : paged ..... 0 pegid .....
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9. A conpound amne—of claims 1 to 8 wherein Bis .
substituted by hal o thyl, (ferr]al kyl, am no.

C[err] al o s0864 d”"uuf ’ﬂw&%ﬂm nitro, hydroxy, 30 BLEIGEIGNIEXyY or
cyano or B is unsubstitat MO han as depicted in the formula (1)).

10. A conpound according to any-one of clains | to 9 wherein Dis

hydr ogen. 11. A conpound according to any one of clains 1 to 9 wherein
Dis a 5-6 menbered carbocyclic ring conB&rni ng one doubl e bond (optionally

substituted by nethyl), nmethyl substituted by a 5-6 nenbered carbocyclic
ring cont avhereig Rohis Rdcasilefinkd indlclaimtli arebiegred BRIl P is RE ab;ieﬁmduyxlc)mnr 1of

the f la - wh d
RLor ] ar GRISHR. G 1 - 8 410 e 2 inlairn hadbORRPTALEBRAT B ol & m
which is qmi/lggmly &Iotec@rgmeﬁ lélas{ ﬁ?négﬁro?%g?g ?@3’5\?@?&#‘* cal I y-accept abl e salt _

t her eof . nar maceut1 ca corrprl ses a conpound
accordi ng dnd méryamef@éceﬁaaj n 1to 12 and a-pharmaceutically acceptable
carrier. A process for preparing a conpound according to claim 1
whi ch cmpbugsmxwppwg@sw@auveemms k- the fornula (111):

[er r] ii) forming an in vivo hydrolysable ester or amide; - -

iii) converting one optional substituent into another optional substituent.

15. A process for preparing a compound according to claim I or a compound of the'
10 formula (III) as defined in . claim 14 which comprises '
a) when B is an activated heterocycle and R 10 is hydrogen or C|_galkyl. reacting a

compound of the formula (IV) with a compound of the formula (V):

15 |
~ CHNRIO
A o
. OD ' ' X-B-R%
20 (IV) : . "))
or .
b) reacting a compound of the formula (VI) with a compound of the formula (VII):
25 R2
|
CHX!
7 .
R!0HN-B-R7 AL o T
v oD vin  |REPLACEMENT SHEET
300 o _— -9 2 JAN 1998
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WO 97/ 00864 - s PCT/ GB96/ 01443
-"86 *- wherein Rlerr] is Rerr}l-as defined in cllaim1l or protected
Rierr], Ry@®7Posé¢ Rierr] as defined in claiml or  prot ecPEFGHEOI4
Rlerr], n, A B an im1l and any optional substituents are
opti onal ly prot ect ed and one protecting group is present; and
thereafter if ne !ﬂ““ﬁg m ng a p rmaceutical ly accept abI e salt:
ii) formng anl | e ester or am de; - iii) converting one
optional substi tuent i nto anot her optional substituent. 15. A
process foPfpreparing a conmpound according to claiml| or a conpound of the

10 formul a ¥ ses a) when B is an
activated hsetégbo%rgggg@(a[h?j 410({141?&'1&‘11%?%@&{“’ fa ‘gm T]al kyl, reacting a
conpound of the fornmula (1V) with a corrpound of the formula (V):

[err] - or b) reacting a conpound of the fornula (V)
w th a conpound B\PQWeforrmla(Vll): 25 - .

ferr] -

CH-N-B-X2
/ .
A
N

oD
v
10 -
or

d) whenR10is Othér than hydrogen. i'ea.cting a compound of the formula R10X3 with'a
compound of the formula (IX): | '

is R3

20 _ (IX)

or

e) reacting a2 compound of the formula (X) with a2 compound of the formula (X]):

REPLACENENT SHEFH

PR




\

WO 97/ 00864 *

PCT/ GB96/ 01443 c) converting X[-err] to - s
Rlerr] i n@gm%nd 0 "[MU”'”(”’“"H Mm 1) [ er PET/GB96/01443 -
(VI11) or when R[err fs other than hydrogen. reacting a
conmpound of the forrrula R[err]X[err] W|th a conpound of the formula
(I'X): 15 : [err] 38 '

{

/CH-OH
AN
s . 0D X4NH-B-RY
S (X1
or

10 ) reactinga compound of the formula (XII) with a compound of the - -

formula ( XVIII )
-
s ]
CH-X?
/
A
N ' -
oD . XSNH-B-R7
20 (Xm (X111
or

g) reacting a compound of the formula (XIV) with a compound of the formula (XV):

25 R3RI0
bl
CHN-B-R9 - x™o
ow | - REPLACEMENT SHEET

o (Xtvy . vy 2 2 JAN 1998
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or e) reacting a conpound of the formula (X) with a corrpound of the
forrmla (XI1) /00864 -
PCT.F GB96/ 014 -88 -

ﬂ///w
] o L\M\\\\\\\ﬂl\ﬂmﬂ% 170 & comound of 19 formia 0113 W

-89.

wherein R?, R9 RI0 A, B, D and n are as defined in claim 15, X and X! are leaving
groups, X2 is a precursor of RY, X3isa leaving group, X4 is a removable activating group, .

X3 is a leaving group, X6 isan activating group and X7 is halo or an activated hydroxy
- group; and thereafter if necessary:

s i) removing any protecung groups;
ii) forming a pharmaceutically acceptable salt;
iif) fdrming an in vivo hydrolysable ester or amide;

iv)' converting an optional substituent into é.-nothe: optional substituent.
10 16. A compound of the formula (1II) as defined in claim 14.
=l7.' The use of a compound of the formula I, or an in-vivo hydrolysable ester or amide

or a pharmaceutically-acceptable salt thereof, as defined in claim 1 in the manufacture of 2

medicament for use in the relief of pain in the animal body.

s - |
18. A compound of the formula I, or an in-vivo hydrolysable ester or amide ora.

- pharmaceutically-acceptable salt thereof, as defined in claim 1 for use in a method of
treatment of the animal body by therapy. |

20 _19. A compound according to claim { which is example 15 or a pharmaceutically-
~ acceptable salt thereof. ' ' .

20. The compound :--

25 6-[N-(5- bromo-‘?-("—methylprop-‘?-en- -yloxy)benzyl)-\t-ethylammo]pyndazme-:—
carboxylic acid :

‘ora pharma_ceutically-acceptablé salt thereof.
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or g) feact i ng a cdrrpound-"’jof the formula (XIV) with a corrpour%%?‘gna
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(57) Abstract

The invention yelates to compounds of formula (f), wherein A is an optionally
substituted, ring system provided that the -CHR3)N®R2)B-R! and -OD groups are positioned
in a 1,2 relationship to one another on ring carbon atoms and the ring atom positioned
ortho o the -OD linking group (and therefore in the 3-position relative to the -CHRNR>
linking group) is not substituted; B is an optionally substituted ring system; R? is positioned
on ring B in a 1,3 or l4relauomhlpwmxﬂxe-CH(R3)N(Rz)-hnhnggmupandlsas
defined in the description; R2 is hydrogen, Ci.galkyl, optionally substituted by hydroxy,
cyano or trifiuoromethyl, Ca.salkenyl (provided the double bond is not in the 1-position),
(Cmn:yn!! {provided the triple bond is not in the 1-position), phenylC;.3alky! or pyridylC;.
salkyl, R® is hydrogen, methyl or ethyl; D is hydrogen, an optionally substimted 5-7
membered catbocyclic ring containing one double bond, Cj.3alkyl substituted by an optionally
substituted 5-7 membered carbocyclic ring containing onc double bond or D is of the

them.

(59) Title: AROMATIC COMPOUNDS AND PHARMACEUTICAL COMPOSITIONS CONTAINING THEM

R3R2

I o

CHN-B-R!
V4
A

\
oD

| formula (CH2nCHRHCRI)=CRER7 and N-oxides of -NR2 where chemically possible; and S-oxides of sulphur containing rings where
chemically possible; and pharmaceutically acceptable salts and iz vivo hydrolysable esters and amides thereof; excluding 4-[S-carboxy-2-
hydroxybenzylaminojbenzoic acid, 4-[2,5-dihydroxybenzylaminojbenzoic acid, 5-[2-hydroxybenzylamino}-2-hydroxybenzoic acid, 3-[2,5-
dihydroxybenzylaminolbenzoic acid, 4-[2,5-dihydroxybenzylamino]benzenecarboxamide, 3-[2-hydroxybenzylaminoJbenzoic acid, 4-[2.5-
dihydroxybenzylamino}-2-hydroxybenzoic acid, 4-fhydroxybenzylamino]-2-hydroxybenzoic acid and 4[2—hydmxybenzylammo]benzmc acid.
Processes for their preparation, intermediates in their preparation, their use as therapeutic agents and pharmaceutical compositions containing




18. A conpound of the formula I, or an in-vivo hydrol ysabl e ester or

am de or a phar maceuti cal | y-acceptabl e salt thereof, as defined in
claiml1l for use in a nethod of treatment of the animal body by therapy.
20 19. A conmpound according to claim1l which is exanple 15 or a
pharmaceutical |l y- acceptabl e salt thereof. 20. The conpound
25

6- [ N- ( 5- br ono- 2- ( 2- et hyl pr op- 2- en- 1- yl oxy) benzyl ) - N- et hyl am no] pyri dazi ne-
3- carboxylic acid or a pharmaceutical ly-acceptable salt thereof.
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