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The patent mentions that :

2- (2;pyrid-2-ylethyl)-g3, 4-di hydro- -%xopiht hal azi n-1- 25 yl acetic acid does
not |nh|b|t al dose red G 4 “kQesy Ccl i ¢ oxopht hal azi nyl acetic acids and
their ethyl esters havi ng ect op the blood clogting system are
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di scl osed in Chenical Abs 73, ™173y (1970). According to the

i i fetNpati NocRgR., formul a [err] wherein 40 X
i s oxpgen or sulfur; Zgpi& a coval egt bond, 02 S. NHor [err]; [err] is

hydr oxy, or a prodrug gPoup (as herelnafngr defined); R2 is a heterocyclic
5-nmenbered ring having one nitrogen, oxygen or sulfur, two nitrogens one of
whi ch nmay be replaced by oxygen or sulfur, or three nitrogens one of which
may be rvdetemced by oxygen or sul fur, said ring substituted by one or t wo
fluore, 45X@HW3F@°fl@W§%;:k or phenyl or condensed with benzo,
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and one g cg 5alk§ r [(GLCG4 )aMiORY; & RbtBrobychtds-Mbratserddt rinh dévirigyono Rethi@s nitragen atoms,
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[err] alkyl, (C1-Cs)alkoxy, (C1-Gs)alkylthio, (C1-Cs)alkylsulfinyl, (C1-Cs)alkylsulfonyl, or tnfluoromethyl and said
pyridyl, furyl or thienyl optionally substituted in the 3-position by fluoro, chloro, (C1-Cs)alkyl or (C1-Ca)-

55 alkoxy; oxazole or thiazole condensed with a 6-membered aromatic group containing one or two nitrogen
atoms or with thiophene or furane, each optionally substituted by one of fluoro, chioro, bromo,
trifluoromethyl, methylthio or methylsulfinyl; imidazolopyridine; ‘naphthothiazole; or naphthoxazole; Rs and
Rs are the same or different and are hydrogen fluoro, chloro, bromo, trifluoromethyl, (C1-Cs)alkyl, (C1-Cs)-
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alkyl [err]al koxy, [err]alkylthio, [err]alkylsulfinyl, [err]alkylsulfonyl,
or triflUoronethyl, and said pyri @pl o 2do7gIB10r thienyl optionally
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met hoxy, tri fleusestiorinbiydes agurocsser pisparing,a camdounth obthe forreuiac Chf"[eé @P‘]VG iby reacting
hydr ogen, axofmpaund of thesfortulaor 0, 5-brono or 5-nmethyl, and [err] is hydrogen;
6-or 25 7- substituted chloro, brono, nethyl, isopropyl met hoxy, nitro or
trifluomonethyl; 4,5-difluoro, or 5,7- dichl&f Qo I@nd those wherein [err] is
optionally substituted benzot iazol 2- yI or Lﬂnox lyl and [err] and [err]
are each chloro. Specific pref% Ntornula | are

3- (5- brono- 2- benzot hi azol yl net hy lﬁgl azin-1l-yl-acetic acid,
3-(5-fluoro-2-benzot hi azol yl met hy, | azi n-1-yl acetic acid,
3-(5- t ¥ f | uor omet hyl - 2- benzot azo rret hyT¥4- oxo- 3H pht hal azi n- 1-yl aceti c
acid, 3-(5-chloro-2-benzot hi a‘imlyl - 30

met hyI ) - 4- oxo- 3H pht hal azi n-1-yl acetic acid,
3- (al 5-di f&tH%chmgoupc?Eﬁt%th%O' yl met hyl ) - 4- oxo- 3H pht hal azi n- 1- ylacetic
aci

3-(5,7- di chl or o- 2- benzot hi azol yl met hyl ) - 4- oxo- 3H pht hal azi n- 1-yl acetic
acid, and 3-(4,7- 2—2-('3H0802R6

R
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in an inert atmosphere, wherein R is (C1 -Cs)alkoxy, X, Z, Rz, Rs, R4 and Rs are as defined in claim 1 and
Rs is (C1-Cs)alkyl, trifluoromethyl, or pheny! optionally substituted by methyl, chloro, bromo or nitro.
The numbering system of the compounds of formula | is as shown:

3



di ch| oro- 2- benzot hi azol yl net hyl ) - 4- oxo- 3H pht hal azi n-1-yl acetic acid. The
present invention also relates tepa®omggEition for inhibition of al dose
reduct ase activity conprising a compound of formula | in an anmount
effective in the inhibition-of- al dose reductase activity, in adm xture 35
with a pharnmaceutically acceptable carrier. Specific and preferred
conpositions contain the specBfic and H&Gbarlred conpounds of fornmula | as
descri bed above. The i nt i i nclu a process for preparing a conpound
of the fornula | defined?

€actTBY a conpound of the fornula [err]
55 in?®n inert atnosphere, Is [err]al kéxy, X, Z, [err] are as
defined in claim1 and [ & r]al kyN, trifluoromethyl, or phenyl
optionally substituted by ch 0, bF8sB,0r nitro. The nunbering
system of the conpound§3of fo?nula | ¥s as shown: 3 EP 0 222 576 B1
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benzohet gL g § QmE(?nc a€b ﬁﬁal Fs &LJ lo[45-b]-
heter gf Vihiliife- {}|0Hﬁ%\z&6[45 f;ﬁ Q— theo 1374 S-cJPyFdikd 6‘ @é C K6

ring. Thg, mzp@mmtw QlﬂazQIB- :Qaﬁdﬁ@ﬁpp&%&éslm,smne Zyl' a%d@ﬁéz&@(@ﬁ-@]p nﬁm%léﬁyl benzo
group is i lrhgsohipain8&lofitid invemioh bré PrephrBEaFoutinddRh AMMciorSRkdntel ¢ €xanpl es wherein
sai d het er g4t | dhydtided aridSitsC MINANSCEE 1ohntula A aRL BItRr coMrhdicily RRHINIX B Alay | be

qui nazol prépardd\dceording o exunddnd prazedlings. , Thé| dbrigburidsi on fofmyld Niawhdrelem 20 bthyl a7 aleitlyl. The
0Xazobse iy béipespake by oaabems e cmpbungs @H efiesristhoqunempbheatrighenuibospbdraral 6ri Ng
one or t{esbamethoggrethylabejiriphenyipbbapti@anpoespectvelnlin the Wity wactiorcdesaibed in the prior art
oxazol of stetbasi].S. Ratent 415h0828ng TetrabduranLetters, 4965-23pPyr i di ne- 2-yl ,

oxazol o[ 4, Bhecdomppunds$ eidormulg IV whepgingY it méthyl 5r elfiybipey bE faxmed by reactm agreropnds (1)

[ 5, 4-b] Wth, hyl{irazineDasydescripgg in Yef.- Batprgy 4,@513129%?@9?@3 _tlp_ryactlon is carried out in an aqueous

OX azol“’o[*’:’;‘P"'i’rﬂt S19h\2e iaaHeps- GZBSH' diox3fg of gimatry aﬂ“@&!‘}’ﬁyﬂ de m" 8. RfPfefaq'hé‘ reflux
conpouno‘ngﬁ’a‘Y'ﬁe invention are prepared as outlined in Reaction Schenme A
Pht hal i c_an PRI pf dornpia VdéerfP‘{';‘Sf' P Epacting cqmppyAdp 4VIwhergin &Y' isihydregen. methyl or
conmmer ci G YW™vai | abl e or may be

45
L-CH- Z-Rz
|

Rg

50 wherein L is a leaving group capable of forming compound LH on reaction of said two reagents. L is for
example chloro, bromo, or OSOzRs, wherein R is (C1-Cy )alkyl, trifluoromethyl, pheny! or phenyl substituted
by methyl, chloro, bromo or nitro.
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prepared according to standard procedures. The conpounds of formula |11l
wherein R is et hyl or nmethyl 35 pgmyobesfygpared by reacting the conpounds
(kKI') wisth (carbethoxynet hyl ene)tri phenyl phosphorane or

(car bonet hoxynet hyl ene) tri phenyl phosphorane, respectively, in the Wttig
reaction described in the pgi §Eﬁﬁxﬁsau S. Patent 4,251,528 and
Tetrahedron Letters, 1965, mge-emmd s of formula IV wherein R is
met hyl or ethyl may be fornmed by reacting conpounds (I11) with hydrazine as

descrjbed ig U S. Paigent 4,251, 528. Prefgrably, t bg cg%gtvi on is carried out
in an afueou® 40 soI ent such as aqueous 4c hanol | ofane or

di met hyl f or at [err] to [egr] at reflux tenperature.
The conpound or mul @Ver-e—-f-e(-aed§on r ng coOpound&_(_LAQ_AZ%rei n R
i s hydrogen, ethyl, with 45 [e nLis aleavifig group
capabl e of Oy sfbound LH on reactio two reagents. L is for

exarrple chl g0, brom@ or [err], wherein err]al kyl
trifluoromnet I phenyl or phenyl substituted by nmethyl, chloro, brono or
nitro. 55 4 BT 0 222 576 Bl REACTI ON SCENFXX [err] 25 Wen reacting
compounds (1V) wherein R is nmethyl or ethyl, the process is generally
carriedsout in a polar sol vent such as an aI kanolpd;% 1 to 4 car bon
atons, e.g. Bgthanol @H@&@gFanol , di oxan, Rgi net hy!

dlrrethylsulf g, P

met al hydri dg6”Qr 3
pdtassi um h
non- aquous

bases are al kal i
as sodi um or

hydrﬁ de is 30 used, a

z ed When reacting

conpounds (g i s hydrogen, ol ai ned (o]7; hyd | s of compounds
(1'V) wherein® is nethyl or ethyl, it |s31ecessary fork at 4 east two nol ar
equi val ents of tfig base to be present, since the first | ar equi val ent
reacts W|th t he car boxyl | c aC| d radi cal of such a conmpound. In addition
mhen r & such conp refer g?to use a hﬁdrox |c soIvent
{o°m ni m erﬁ oo re:if s et o b
form conp G'% (Eét%xib E es% @ ﬂ%éab? rz a%r ? etal me or_alkoxide
corrpounds of i %} glhln I%Bréde is

et NC B s A kR et s S i RRpr e
such as Nigh&r@A G id ﬁ\;d?dﬁerﬁl%ﬁ%écp orP R ddlysia s %@rﬂﬁouﬁdé %e&h L e 2 ldﬁ i€l
t enper at Ungsesffy 8PatA8ast twd mdtar Gquivaithts! of el BaSd 1ol b Predel SRUENAYIAGE Mndfdr XBiVaidae at
r 00M t €D Rdadls Wit the @hrb@dylic dciYadical SITEIEN AoHpBIdL IR addRIoR | WherEeRcting] Buch CorRbBIdS, it

is preferable to use a hydroxylic solvent to minimize production of a corresponding ester.

35 The reaction to form compounds (V) wherein Rs is alkyl is preferably performed with compounds of
formula
L--CH--Z---R2
i
40
Rg

wherein L is OSO2Rs whersin Rg is as defined above. This reaction is generally conducted in an inert
atmosphere such as nitrogen in an aprotic polar solvent such as dimethylformamide at temperatures of 20
4 t050°C.
The reaction to form compound (V) may be at room temperature, or at higher temperatures to
accelerate the process.
The compounds of formula V wherein R' is methyl or ethyl may be hydrolyzed to obtain compounds of
formula | wherein R: is hydrogen. The hydrolysis proceeds at conventional temperatures and in the
s0 presence of acid or base such as a mineral acid, for example hydrochloric acid, or an alkali metal hydroxide
or carbonate such as sodium or potassium hydroxide or carbonate. The reaction is carried out in the
presence of water and a soivent, for example an alkanol of 1 to 4 carbon atoms such as methanol, or
dioxane.
The compounds of formula | wherein R is hydroxyl may be esterified by. conventional methods such as
85 reaction of the corresponding acid chloride, bromide or anhydride with Ry H to obtain compounds (l) wherein
R; is an ester prodrug group. Alternatively, the compounds of formula | in which Ry is an ester prodrug
group may be prepared by alkylating a solution of the sodium salt of a compound () wherein R; is hydroxy.
The alkylating agent may be a chloride. For instance, when Ry is benzyloxy, acetoxymethyl, or pivaloylox-



The conpaunds of formula V wherein R is nmethyl or ethyl may be hydrolyzed
to obtain compounds of formul a | gplgerRispegerr] is hydrogen. The hydrolysis
proceeds at conventional tenperatures and in the 50 presence of acid or
base such as a mneral acid, for exanple hydrochloric acid, or an alkali
met al  hyxitedl. dhen dhre eyletngrrgew is wwmbr@odm@rm@hylap@atassch!mwrhp}fdtpuxlatelere@ec-
car bonat®ely.-THe sbeyeceqdiym $ali iv gpnefall) pispared in_ sith dy seastingri eorerfoungatlewhersindRiais
sol vent , WKy wihippdumasalt forping 6pmR9pndisuphy asisodiymiiinaroanagarsodinme hydede ersediembl | or
di oxgne. PUMANMOBHP SUTIHPN B fronragpeptt seivent jebag dielhiiormanids o fngthy {é{"ro"q?ag/ be

& BloYaniRn dndi ng

ester |5f i ed"‘g}?gl 'g ‘?°B'??§I of ﬁ B @ i@ pide; Peydrug GEQup SERkT &5 i
acid chl® g’ ‘d? %\ BYPY o colverted [‘%F‘P]"”F?SP‘B‘@'B%?QPH bédﬁﬁﬁ?ﬂﬂ‘ri’d@ a(‘|)
mhereln npou

ormula pwl%relnu)g s% I(f) ? I areé Qyt |at| I¥ clg ée s
formul a (angl'el T&E ﬁ r§ (ﬁ’ t?@gea%{lon h Hn%pltortjs h:?) V
a

al kyl gt é’sommsa‘i1 n[err] S
hydr oxy. The a t| ng agent may be a chI oride. For |nstance Wnen [err]

i s benzyl oxy, acetoxymethyl, or pivaloylox- 5 EP 0 222 576 Bl ynethyl,

t hen the al kyl ati ng agent i s benzg-CH-~Rde, chl oronet hyl acetate or

chl oronet hyl pi val ate, respec- tively The above sodiumsalt is generally
prepafsed in situ by reacting a conpo@nd (1) wherein [err] is hydroxy with a
sodium salt form ng conmpound such as sodi um bi carbonate, sodi um hydride or
sodi um twheb litiy cldevovohisLencosaknt bdng, Rshis dydragen,cenpd €% Uiss oxaiieva Nitiazdle Chndassed with Y

di net hy| whereime)ris deé-roambewst laspmpticr graipicdwziing dpe or two Vitregen [atemss,| or iwith thpphoel ordethof

f dwul a fgrane, pach gptionatly debsiirted byugnecf Buepp. shiarhy bramodiriflusramietely ik ymbthythie®r mathgsshpound
(1) V\Herf@V'hOTPe?r“r adiazolf3eyl o] 1l 4birgiazols3-yi optipnsily substiteled hyeRycwhereindhdnetiersfjiodmirde by
r eact i orfifypromethyithiangr9ge orgwe, of fNP’O#QB!OW} Bromg:| (BrFardot, (hClatspyo@mEalsfithipdCrul a |
wher ei n Sodkysuty ¢ -Gralkylgiignyh o i 'ereqtmbmawet MRPared 1y JEREREL PARPORSRNSD thads

(n) wherf@Myx j s oxygen by known procedures, for exanple by reaction with

phosphorus pent asul phi de. 10 The conpounds of formula [err] when L is
chlor8, Zis ac en c_b.qmi Rs i s hydrogen._.and R2 i ole or thiazole
condensed with wher ei % a 6-menbered Afona grup containi ng one or

two nitrogen atoens, or ththlophone or
substituted by o] of fl@oro, chloro, bronp
methyl,sul - (1 T—Er xR 4- oxadi azol REN=EA 2 4.Xhi adi azol - 3.yl
optionally substltut ed by R7 wherein R7 is one of |odo or
trifluoromethylthio, or ¥he or two of fluoro, chl'¥¥®, bromp, [err]al kyl,
[err]al koxy, [err]alkylthio, (G - [err]al kylsulfinyl, [err]alkyl sul fonyl

or triflwhelemnetdplor STRMd [Yeanar Bpas @8 dehed QBd/b, With tﬁmrpcawkdﬁ/)@fzct hrais freaetodl @ 25
[ err]sswyeneallp proce&isGh @r re&stiorsingt dohantdsubie bs b (64-6:) akoltbe bighetblanal) Gatcarbist d1g.

tri ([ er rchiatoloon ) meibylenie. chibiides o eltmedal siveiBS suct) @s digizink.yThe rexcdsddemperatuge ranges

react i oriromnabott rewmd teeperatana 4 thageftax femperptuel of dleclolvent gsedeTHeareastign timel reayareigens

e. g. chifomabout 1% minules tolapput Abowrhdramarade, or et hereal solvents such as

di gl yne. TFhe stastingtmaterials 8sed fMihare e\“&h?!“ﬁ‘?‘@ﬂhﬁ‘&ﬂﬁ?l?tm ey AT prepgiest aecudieg o t he
ref | u® tStengasd procadweyfe.g: pdeseribod it J. e fhempiec. (5810801 439) endrde Oraa {Phema 28.c26P%-om

about 13'%fhutes to about 2 hours or nmpre. The starti n material s (VI{ and

(V1) are Bt Hle- cbf’rﬁ%‘? 24l P %ﬂsl %P@’ebu"“"f‘?'a rugay b %%F abéﬁ?P'd'Pn 0 40
st andar %%D Eg‘mfr"ﬂ%‘gcﬂo \ s;ene?:y carne oqolr!lnﬁams;zgn sunta y a non-pocl'::'arso vent suc%&’g35)
and ‘]45 cal ontleq;!c}%l}:ﬁ

ridé of tetrac orosthylens. The reaction is conveniently carried out at temperatures ranging

from about 40° C to about the reflux temperature of the solvent. The reaction with chlorine in pyridine must

be in the presence of a chiorohydrocarbon solvent having one or more chloro atoms and one to six carbon

atoms, e.g. methylene chloride, chloroform or trichloroethane.

Reaction Scheme B exemplifies the preparation of 3-(benzothiazole-5-ylmethyl)-4-oxo-phthalazin-1-yi-

60 acetic acid which is a compound whersin Rz is a benzo-heterocyclic ring with the benzo attached to the

methylene bridge in the final compound. Other such compounds wherein Rz is a benzo-heterocyclic ring

with the benzo attached to the Z in the final compound may be made by a similar method. In Scheme B, 5-

methylbenzothiazole is reacted with a brominating agent such as N-bromosuccinimide to form 5-

bromomethyibenzothiazole which is then reacted with 4-oxo-3H-phthalazin-1-yl acetate to form ethyl 3-(5-

55 methylbenzothiazolyl)-4-oxo-3H-phthalazin-1-yl acetate under conditions as outlined above with reference to
Reaction Scheme A for the conversion of compounds (V) to compounds (V).

,aggch optionally
thyl, nmethylthio or



(1964). The tri( [err]alkoxy) [err] conpounds are either known or nmay be

pr epar ed by reacting 1,1, 1- trialk?gﬁg%ggﬂ§5$ﬁth N- chl or osucci ni m de, or
with chlorine in pyridine and a chl orohydrocarbon solvent. The first
chlorination reaction is generally carried out in a solvent, suitably a
non- pol ar sol vent such as 45 t 8l | gride or tetrachl oroethyl ene.
The reaction is convenientlymzﬁe"’r?8 §‘]5:15-{-25?‘--@(3nper_atures rangi ng from about
[err] to about the reflux tenperature of the solvent. The reaction with
chlorjne in py&hdine must be in the presence of a _chlggohydrocarbon sol vent
havi ng &ne or ROBe chloro atons and one to six cajbon atons, e.g. nethylene
chloride, chlofoformor trichloroethane. Reaction}Schene B exenplifies the
preparation benzot hi azol e-5-yl net hyl ) - 4- hal azi n-1-yl - 50

acetic acidjyhichN]is a conpound whereip [err] i ﬁ nzo- heterocycljyc ring
Withth% behpAQ a¥tlached to the nethylele bridge Lmai_w%d
QO her such congelnds wherein [err] is A benzo-hé sJic ring with the

benzo attachedjto th® Z in the final conpound may|be nmad® by a similar

nmet hod. In Sch8ge B/ 5- nethyl benzothiazole is re8 tegfi th a bronminating
agent such as N nosuccinimde to form 5- brononmetyl benzot hi azol e whi ch
is themgreacted with 4-oxo-3H phthal azin-1-yl acetate to formethyl 3-(5-
56 et hyl benzot hi azol yl ) - 4- oxo- 3H pht hal azi n-1-yl acetate under conditions
as outlined above wt Qr‘:é'-nce to Reaction Schenme A for the conversion of
conpounds (1V) to co ds (V). 6 i EP 0 222 576 Bl REACTI ON SCHEME B
[eer] 10 20 2 ceutically acceptable base addition salts of

is hydroxy may be 35 forned with

cations by conventional nethods. Thus, these
by treating the conpound of fornmula I with an
aqueous sol ution of e desirled pharmaceu- tically acceptable cation and
evaporating the resulging soljution to dryness, preferably under reduced
pressur®. Alternatively, a40wsg al kyl alcohol solution of the conpound of
formula | may be nixed wit @ | koxi de of the desired nmetal and the

sol ution subsequently evagO 2g to dryness. Suitable pharmaceuti- 40
cally acceptable cations foO I S\pur pose include, but are not limted to,
al kali Jetal cations such as fpotas® um and sodi um anmoni um or

wat er - sol ubl e am ne addi ti onssal such as N net hyl gl ucam ne- (negl um ne),

t he | ower al kanol amoni um and er base salts with organi c am nes which
are pharmaceuti- cally acceptable, and al kaline earth netal cations such as

cal ci um and TRAGTHassticall RcddiBleBRSEL iy pfa&ﬁ\%mnaé)b)ewlﬁ%n%@gﬂ*&dx? hag @bt S
of the £ONRALNGAN Pharf8deli¢hiy dccbidBloPéaB6h8T 1y 0cdnvbnflondiomethcdB Fritk,| BELR! safEMBE be DY
treating Qeadml piégaa by treing the BEsdindOdf fdr@a f withean RgseBus( dojutioh df the AbKired pHaiceu-
chem cal aicany \aateptable Qfatich Maasvapueaing itealebyting CoRinald| @yndes, Ghrefdrmiyy ardlbri RAdded
concent r atpressurea Aernatialyy atiast alikydaicanol fotidn- of NheQuoepoudn @f formpilladlyredy HermikedotitAtah Ng
t he sal t s.alkblideuds theadesived nistal snd the lbdigiom subsdenuentiy ewpeartied fo drynets. Syitablel piarmaceyti-
mal ei c,4ot gallyaacceplablyi ¢ations, forgthis qwrrioss ingladeo blli @re nblelmited 49, abialh meetal catiobsusmgh jas
'sul furic, pgﬂqg;@m-.mq go,diuhy@mmlﬁqubror (water-soluble amine addition salts such as N-methylglucamine-
{meglumine), the lower alkanolammonium and other base salts with organic amines which are pharmaceuti-
cally acceptable, and alkaline earth metal cations such as calcium and magnesium.

The pharmaceutically acceptable acid addition salts of the compounds of formula | are prepared in a

45 conventional manner by treating a solution or suspension of the free base (l) with about one chemical
equivalent of a pharmaceutically acceptable acid. Conventional concentration and recrystallization tech-
niques are employed in isolating the salts. lllustrative of suitable acids are acstic, lactic, succinic, maleic,
tartaric, citric, gluconic, ascorbic, benzoic, cinnamic, fumaric, sulfuric, phosphoric, hydroxhloric,
hydrobromic, hydroiodic, sulfamic, sulfonic such as methanesulfonic, benzensulfonic, and related acids.

s0 Preferably, the acid is phosphoric acid.

The novel compounds of formula | and the pharmaceutically acceptable salts thereof are useful as
inhibitors of the enzyme aldose reductase in the treatment of chronic complications of diabetes, such as
diabetic cataracts, retinopathy and neuropathy. As used in the claims and specification hereof, treatment is
meant to include both the prevention and alleviation of such conditions. The compound may be admin-

55 istered to a subject in need of treatment by a variety of conventional routes of administration, including
orally, parenterally and topically. In general, these compounds will be administered orally or parenterally at
dosages between about 0.5 and 25 mg./kg. body weight of the subject to be treated per day, preferably
from about 1.0 to 10 mg./kg. However, some variation in dosage will necessarily occur depending on the
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hydr obroni c, hydroiodic, sulfamc, sulfonic such as methanesul fonic,
benZensul fonl c, and rel ated aci dgp gogb2 g76d1er ably, the acid is phosphoric
aci d. ;JThe novel compounds of formula | and the pharmaceutically acceptable
salts thereof are useful. as inhibitors of the enzyne al dose reductase in
the treatardifion of the raubiedt coeino riyseied athie oprsson frosprsibiet tos adrsinistiatiers willi b@tyi event,

cat ar act determise thegperentipte dore ferdaeringidublpubieR used in the clai ms and

speci fi cat iT8h nevay eompound obihe fruention @aw@aw'wseﬁr?drﬂqneeémtfemhnqﬂwew'ﬁv rhgeeduin and

al | evj at FRJn agAeptable. ﬁa’%eﬁndﬂ iy raingle s anuftiglasle yitgRle pharmagpitipal cagrers jngludeyipat t o g
subj ec,5t palid diluepts 8"f f'"? ‘t'°° soly t'?/‘a?"F‘é!?’ "%?rg@(frﬁ%‘ﬁltq Shpyphamageutical Eﬂmp°s'
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er
I ons a ca 0SI{IONS C contal % na ln en s

bet ween av nn l e i |e Sgénd) U] éeg ; i\ %ll’&lrb a‘%es Ol a| van u
per dqy ofipl ax N jg

dosage w, o\ﬂ aQQﬁﬂéﬁ ﬁuf&ea@ x smcat to et gents
condi t i Oghcf? asB @vm?l‘;l oﬁ&%e érS& &di a%ﬁ‘ra acaci Qd&%nﬁl@nluﬁmyéﬁé@ §Jc ermagne
adm ni st &ah Ldhkail sodium kalryPddifatana rtmo arél BoR B3P for taBRHIRPIN ORI SHii€ cHHPRStichbf & he
i ndi Vi dughiids Wb @l alsd BEersoyed a< MBI A& aAd hdrd Mot GG ICa IS Preidn8d AeidlidN ot er ed
al one 19r thisnin@iGibIattedel EMmIM slyad BRT FRR GhbidcularC Abight FREEBNENRBDYIR0R A WhbE fa§ueoiis
ei t her ssusgnsionar or ralbtirs iafd @osBldiSios oralSudimintsirhtion, thé bssamtiaLddtieaihgrediént thefel rhayChelide
inert 5 canbined with Varieustswedeningior fiapring agénts, col@ing tnate ws dyes laod, ifaiesian Cemutsityingu s
or gani ¢ sosuspantisg agénts, Myaiherawibhu tiluerts suchngso water, tethenvs Hrepyless glysol, calyrhiimanty t he
noyvel cosgbineiipes théredfor mul a | and t he pharmaceutically acceptable carriers
are t khen r &adpdrantesali arminigiratione golytipnszof \ther favel \compourid ohfgemulagl insessme lor aeanitadil] et s,
powder s, aquegus mepeyeneglveel s inwierile afbeaus saiitien may ba snenipyed. Buehsasuqshisalutions should |
CONMposi tho Aujtably fufiepad it aecessary and dbp liquid dient firsh replerpd, isplenic it suftigiast saliae or
e et *‘%’*"”s f’?t'ﬁ‘ﬁ"‘%"w"g%ﬁ'a"”éi”'@'é s pa%‘é‘%% e Aneered g
adm ni st 1
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sucr ose, o@fﬂ il b fo o tm o] s <o
madng s, Siréémneﬁi 8%&1 &mduﬁﬂ intiHis nﬁHﬁeY s asb’rlafiaﬁédeenﬁu@ mBrﬁ oFth%l%s&n Inﬁ‘é}tndhs dé fo.f or
tabl etti g wdhthBi SF Yiabetie | cattrabt® MAOHipbuUPBS othisanvehtich laf adn¥iiderbP6 e ?b
enpl oy edoghthaimic Arépafatidnprépaiell irPdtSor@Abd withl dohvdpticB S lpRdrniteGRAI AR, sdBiid Qd’n{
mat er i al SRefiigtod’® Phétingcelititall StibAcds B E4t0 EQitiGA palied H488UE a501MECK PLBISHIAP (C6.C Edstoh,
wei ght ped)yrb byhtieiitic gleyeaibs will\dhtdn & 6ehRUE df i@ Sdr @pBarMbcetticallyl dcSopRble salt
desi r ed thesof @ Atontdhiration Sdm aioduD001 tb AUEE Byirsighit, peatdrablyefrom b BI0B Rt abb @158 N
may be ciandphaethcentitdlly \aacepiable ssluteel sispangioroor dintaerar Santp ‘gatiod 3y canodntration gyill
mat t er omecebg@ily ecvdr, dedendimgs 0y thd padicnldr Shhgaund) eployedsthe ehiditign afgbe tsehject togiwst her
wi th di | weatet andhe likeaanditiest rerson essibrasitle for rsatipant with deteyinine dle, magl spitablei cancantchtion
conbi nat fooths indiyisual ibieck (The ophtipigpic papasmoe willl preferabin be iy the fayn of g stedilp iagyeusof
t he ndt etoluiemersizininolf desipenadditignalj ingrediestsnfer G¥a"J§!9aWT€ﬂGW6‘IVPS baflﬁﬁeé%@'“p PQ?p 4 ene
gl ycol , Hitioxidants @pg ?th?é"Z%f d@ﬂ&'&c ‘é“iﬂ"lStqf GH"fh'ﬂg/ S VisRpeity-inctgg o?h‘§a
sol ut i on%'e%eﬁ’é'tYF’%I'" e"f‘ niy gwm tpngl @d 1 %’f‘?bﬁ?ent
first rentfe?® é’l‘f'“f’? od SSpm % 'ﬁ'l’g'? cul ar

e S Pé‘#’ﬁéﬁ‘f ms? o 54‘ e S

a.r
subcufa ggraénﬁﬁ } sch ESXH Ry the
sterile 3 f a,@. J@@ i S i sl
echni quld nne.ua g%ns ¢ oa.mn i .teog ol asmabmay
not onl y,, gq ARHHHCRHA MGl SERbio 80! pdl ba% ) Pbi3ai8H 282 b AGiERY SSuitable

phar mes eyidchéiincle@ditgQbritd ﬂaﬁdefdaﬁtranab %&t%arb GoRiR, QiySdrih AylidRyethPSeNBSBC hydkRRd
above, bubinyiRégyIcORIobd, Ta%hﬁrﬁ)éfhyﬁc@llulds&l%etrolatum polyethylene glycol, polyviny! alcohol, polyvinyl-
pyrrolidone and carboxymethylcellulose. The ophthalmic preparation will be administered topically to the
eye of the subject in need of treatment by conventional methods, for example in the form of drops or by
bathing the eye in the ophthalmic solution.
55 The activity of the compounds of the present invention as agents for the control of chronic diabetic
complications may be determined by a number of standard biological or pharmacological tests. Suitable
tests include (1) measuring their ability to inhibit the enzyme activity of isolated aldose reductase; (2)
measuring their ability to reduce or inhibit sorbitol accumulation in the sciatic nerve and lens of acutely
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pr epar atiéon of pharmaceutical compositions suitable for use as ophthalmc
sol 4tion Such ophthal m c sol uti S9578fgPri nci pal interest for the
treatnent of diabetic cataracts b?ﬁtsoopl ceﬁe Ba1dm nistration and the 30
treatment of such conditions in this manner is a preferred enbodi nent of
t he pr esesteptomteinizbd) Ne. diabetie, rats;q8) rbdasuring thait atdiit to odverde allvady-atevatad sorbitaltievelslire
conpounds thefsciafiu sentenanariénis ah cbromic sithploroterineindaded: diabistire ralsy ¢4) ofeasrinanbbit Rkiktyrite
prepar at i prevept epiatititchalactitehipoatiormindles iest dii acutaly aatrciosamid rajsh@) measering thely|ability to
pract.i ce, deme cétact dumatish cand Redvice dheo severitpieh lanp copeditioe &) clspnic gelectosenicirafs; (6)
Edi tions presstngltiygbiity to greveny amypplption japthcaizrnct fomaliqndmisolpted rat lqngdnclubated
opht hal i #itipglegese: 204 &h mapsrinocha Ry 18 redyeRRYERRY ofsvatec$orhitplevels iy isplated rat lens

phar naceu!"ic'é,‘%i‘}epy’"'h@k',‘@ abl e salt 35 thereof in a oncent rat i on from about
0.01 to about® ?ﬂé "\‘/\’é"‘"@ﬁfs '"E‘F °E‘ ?%ﬂi gs pea JRAgpet rtlonsa';?r]:
52?[ gtaﬁgﬁf;;eeﬁ%@y Eéﬂfr"g %p %h t%lg ’f%g.qst meé Isila neég ealE sha 8 &E denoted
parti cul af’sqg% CufP's r?i) Byt "P ng t e o h%osubj ect to be treat ed
and the |i t he person responsible for treatment will determ ne the
nost sui tggﬁgp—%xcent ration for the individual subject. The ophthal mc
prepar al i @i WohbboRcRfS8i 3 Mot okb-dHinbRsii -Phcofic SEIBT ;| R, SOH eRLR4; Fgl=8t i On
cont ai Ni N@yomobensliiidzbiRy; xadgi t1onal ingredients, for exanple preservatives,
buffers, tonicity agents, antioxidants and stabi | i zers, nonionic wetting or
clari fyl Ng. 2A§}0Bfomotmidsketshifd®0si t y-i ncreasi ng agents. Sui tabl e preservatives

I ncl,ude benzal'koni um chlori de, benzethoni um chloride, chlorobutanol and

t hi mer esal . Aonixtuesbdfe Sxditiréranasetanitide (450 ghahprhomus phntasulfifie 2h4og)dngh beraensi (B1G mi)

bi car bonawes rethoed ton Simuirspaiten seslingrthdyrsaciipr mixtiiessl the ibprzare Ianst wassdeganted 2ff 1gath e,
sodi um ac extetted aithd10% détassipm ihpdiordersalukon 2 py 7RrrluThedagie) pqupeUs @ract wis washad Ajth
the pH at ethgr (2xe50/mlbanchisisified & rHH2.Bby the @rddition jof vluwéf'wé@h'omm angl theprecipitafed

Sui t abl e ©@&reibsamolhiogentantide wascollgeind g inen@ir dipdhYipldi 44@; m@eLIBBE'E) gl yceri n,

pot assi®m chl ori de, pr op%I ene glycol and sodium chloride, such that the
sodi um chIBn?Mﬂ'BV'éf‘WR"PH?’E £ the opht haI mc solution is in the range 0.9

plus or 2% ul L apl e ntl I roceglur & lbeh%neg tﬂegigl‘}éq@ Pdfo

bi sulfite, &lgﬁﬁ Fﬁ?omothxo E%lf 'hbt M Jhidi g%s ut‘abif'gade lébéuﬁg]
wetlt i, n%’ﬁa I L{I Eﬁ n wQé)J: fle was

pol oxa hﬁ d P%@R\ rs n--“‘ﬂ%%§ 'pBl)fed M‘?&ﬁkafw @GWL gnd the

i ncl ude degxt] Eam XS B 'a&taéJzXcCﬁfo'rﬁh TRY 61§ ok dad s Qlatrel G
hydr ox- jz&r 0 YAIC e ‘dLéP%ﬁvydrb@Wth}nu &ld?é’!m@ﬁﬂeh WVap&Bted. TS FeBliib Gitle solid

_pol yet hyl GRS HlndRtaphddQier Liicvdel 8lobtai etk &dmpyiray4.7 g:myp.Belss done and

car boxyget hyl cel | ul ose. The ophthal m c preparation will be adm ni stered

t opi cal | y ¢ a-sloemenia-sDfondoBénzanisolect in need of treatnent by conventi onal
nmet hods, for exanpre in the rormof drops or by bathing the eye in the
opht hal mi ¢ s®lmikire . 2-E&thyl-5-brofalsenzatiiiazotb 1(32.00§), Nhemosuegitinidel 42501 9t ¢aebop fetraehint

i nvent i on rias (7ag evtapd b eatalyivcanmponttof bénza perbriden® & gil ivashrsfluxed unsiepiradiatien binan Ky
be det eemnilamedoroi haurs i esactioh mixtusanwhasrcdoldsi to Fasgy terpperabire, mdrfatemozfg%ewc'm@@?s
Sui t abl e tsewininideranti thediltrate)wapravepeiptpd)ig drynessy Thaispsuiingsoliwas chioBRipoiRhed @¥RESiva
activity @bl ipgeitimthagrogictifSg: Pl Gse; (2) measuring their ability to

reduce or inhibit sorbitol accunmul ation in the §C|a ic nerve and | ens of
acutely 8 D. Ethpt3- (ﬁb@wwﬂﬂ%ﬂ“'%"zdm‘ﬂm) A‘%ﬂ :?H“?hthal?ﬂﬂ 'yfce& di abet i C rats; (3)

measur i fig the| r abl I t $od he
il ol it S “"“ﬁ’%@-i‘* s
ens of aé,vr,m f”es"" E’;‘:&e ﬂgi@né.(ﬁi AHRYY a,fs@mta Ry a&!nt'gtéd

catarac, 1Q/,0d m%s @ 55k WfiomBRiphbd ot sibcBS @%ﬁhttﬁee&odua% 6.01816C;
gal act OSerg & 1b@ nmeasuring their ability to prevent sorbitol

accunul ati on andéﬁcat ar act formation in isolated rat |ens inclubated with
gl ucose;  and.d BdmoBaRstiiakdke-yiRethy)-eéko s pHthdiin-eylitere aaiir eady el evat ed
sorbitol levets—Tmisotated rat [ ens
55 A mixture of ethyl 3-(5-bromobenzothiazol-2ylmethyl)-4-oxo-3-H-phthalazin-1-ylacetate (15.0 g) and
dioxane (150 ml) was brought to solution by warming on a steam bath and to this solution was added a
solution of 10% potassium hydroxide (20 ml) in ethanol (50 ml.). The resulting dark purple solution was
stirred at room temperature for 2 hours and concentrated to remove excess dioxane and ‘sthanol. The
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I ncubated with glucose. The present invention is illustrated by the

fol Fowi n§ exanples. Proton nucl egporggP% B$¢ resonance spectra ( HNVR) were
neasured for solutions in deuterochoroform (CDC13) and peak positions are
10 expressed in parts per million (ppn) downfield fromtetranethylsilane
(TVB) .  TdoRcopieadk washtil{ited withl veatetl €100 ) Gindi the rasbiti@ slutian, was iwaghbe with efher (Fou lb00hl). t |
tripl et ; The,aqupoes leysr wasigollavted tanghhaidified by pH 0 by ddditiBiXsf\vehdentfateti3HCI. The precipitated
3-(5-Br osmd)waszmsrtdllia@:bfronemythvlmtcmyﬂia)emhmob(48(HmMWt mia focgblain- the produsbfvisld 2@ @l (| ;
[err] = 1@p; 21pEC) | [err] =H [err] = 5- bronmobenzothiazol-2-yl; X = 0).
A 2, 5 Di br onot hi oacet ani | ide 20 A m xture of 2,5-di bronpacetanilide
(45. 0 g) EXAMRbBRor ous pentasul fide (24.4 g) and benzene (500 nl) was
refluxed for 18 hours. After coollng t he rea tlon}Jn %‘ Lf%’hh

| ayer wak e SR DA 5 ot Bt Ry AR (s

sol utronpy('ﬁy"izf'@"aﬁ’iaz°"§’l‘i' b35i ¢ aqueous extract was washed with et her (2 x

0
50 m J° ngrg oag:nrdd»l“fled to pH 4.0 by the addition of diluted hydrochloric

acid, a pitated 2, 5-di bronot hi oacetanilide was coll ected and

then air dy 'rﬁ’gurgﬁf §Jc9a ;;ydfdlﬁe 35 ghpdm[y%ﬁrfn]a )hydrgciloﬁde (10 g), sodium carbonate (15.3 g)
2- Met hyl g9- r&Kr Qor roulsOtH nV\ﬁ&turBrvﬁQ@&ﬁiﬁ fidéred AP thb Mikatehe
pr Ocewr&a &f fo &ﬂald B sshiNWhBS iwds oltfhéled with Jothyil ScefiteS Thdlbigaic erttract was dried,

2, 5- di br QERrdMdORE Mo Asidlié etestdiecPibontBentaie M.0@ iy kt3pmarel i di none was
cautiously added sodium 30 hydride (1.93 g as 50% w w di spersion in

m ner al  ©i3-Q-Pyrdiyi)-S-thidrérmstiyt 02-8-adiaxw®s conpl ete, the mi xture was heated at
[erpy] for TIT.5 hours. The dark reaction mixture was poured on to ice-water
(300 ed .) amixtirbef pyaqemidekiod (45 gvehlogagetic\aphydiiriet(8.4 ) and] tolyenen(3%t rhf) vasefluxedtier (2 x
100 m ) . 12THversCThg Al soluinntwas cqoledevashas itk oraigl @ x 108 My rll@f@@ biQB@O'F#‘*)SO'UER"r(ed over
anhydr ous) miqrosis iwitiwaler| (2 xt W0 anrldand Heerorgapis Jeyenvaspvapprated e ebiain p syde paligemiso| i d
was chr oselid wapraystalizeddipmmexgne ¥°d&?'ddliﬁ producidB ¢ g AP18§94i ¢ | e conpound (4.7 g;

mp. 84-85 C. ). 35 C. 2-Bronone X 5- bronpbenzot hi azol e A m xture of
2" et Py | G2t Aty b2 fpmadaobb-yimgt W%ﬁxo-sﬂwwhﬂamc.vmtﬁﬁm de (25.1 g), carbon

tetrachl o- ride 700 nd al yt c 2
was refl ﬂlalﬁ?d’ n ?f m Eldaé'gu ok | d}; I ! gﬁpa" s?inz%c‘"d o?: éa?'{ é}%ct i 821
m xtur e nPAdlaz ET g p |s 4H rnﬁ!nutefs Eéi %@ fdnt at ed
Sugch nJ o ure Wi )ﬁlQ& fie? Eﬂﬂgrslay dtdna%eso i d
s %ﬁ &Yappﬁeosdv 0 ) and p%dnctt(h@gmp 28 cz) g, mp. 107

3-(5- brOHDab@Jﬁ; Ry, @z&Jaa.&nvd-fr.’ﬁstiwooxésmsmna?dzinnta,tabwaaaal n-1-ylacetate 45 To a
m xt ure of—ethyt4-oxo-3Fphthatazin-1 -ytacetate (11.6 g.) and sodi um
hydride (288 aSsolufdd%s \ekhy 3-synieyi3 JZ%xddhthPS-ryErfeﬁiyI)-O-b*o}3l-l-phthdlb1‘l’et {iydefamr (Marg) the
(150 m ) médshordidan) Wabada- 2% aQeBRrEKbY (DS Mo tha odbaur¢ TGluBdgipr a0 chinulve.

r esul t i Ngvapératiohl bEsxBésk Iimethanobyave @ bratigepsituat The exsiar wab disselved inTWates, acidified witn

m Xt ur e sdasc padi(ied) endcthe peapitatet eplid w8 Golbcted ands crirftallizedfram soprenaa) tevdield seded

t 0 adj usproduae(0pdgtrop-aB®LA0°4). 0 and the precipitated so crude solid was

col | eat ed. Thi s was chromat ographed over silica gel to obtain the product
(yield: BXAMPLES m p. 160-161 C). E.

3-(5- Brom)benzothr azol e- 2-yl net hyl ) - 4- oxo- 3H thal azi n- Xl ace aﬁl-ld 55
A m xtur %[%?'T?l“ﬁ?metglf"(@"*tﬁ)r‘MWQIZFY'%"Z'H%E?“ P’H&‘ﬁ'af'"k 5’%‘ 32 bh%]’\ azin-1
-yl acet aBeRurdt B g3 CaflyorametdnptenyH S wpde2iEd ) br ought to sol ution by warni ng

on a $team bath and t | S.olutiaon was added a sol ution of 10% potassium
hydr oxi d& i'_iﬂ_&i‘l‘)—ﬂﬁ—-él—ﬂﬁneﬁ—@[ PmeRyRie gﬁ—%ﬂe—resul ting dark purple solution

was 2-Trifluoromethylbenzimidioxime prepared similary to the procedure described in Ber, 1899, 32, {(1975)
(2.9 g; m.p. 115-116°C) starting from 2-trifluoromethylbenzaldehyde, was dissolved in anhydrous acetone

50 (70 ml) and then solid potassium carbonate (2.0 g) was added. To the resuiting slurry cooled to 15-18°C in

an ice-water bath was added a solution of chloroacetyl chloride (1.1 ml) dissolved in acetone (10 ml). After

the addition, the ice-bath was removed and the reaction mixture brought to room temperature and stirred for

1.5 hours. Evaporation of acetone gave a white residue which upon trituration with water yielded O-
chloroacetyl-2-trifluoromethylbenzimidoxine (3.0 g; m.p. 108-110° C). This product was mixed with tolune

55 (50 ml) and heated to reflux for 1.5 hours. The toluene solution was cooled, washed with saturated aqueous

sodium bicarbonate (10 ml) and water, and the organic portion was dried and evaporated The resulting

brown oil was chromatographed over silica-gel to obtain the title compound as a yellow oil. "HNMR(CDCls,

60MHz): 4.0 (s, 2H), 4.4 (s, 2H), 7.3 (s, 5H).
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sti rred at roomtenperature for 2 hours and concentrated to renpbve excess
'di oxane and et hanol. The 9 EP OpBd%2p 6% B} concentrate was diluted with
water (100 m) and the resulting solution was washed with ether (2 x 100

m ). The aqueous | ayer was collected and acidified to pH 2.0 by addition of
concent r at BdEMGH3-(SFiituopmethiipiensl): b214-oetlliaadi-2gipetylhisixeBi-pitisthzihi efacerats hy | ene

chl oride/ethanol (400 m /40 m) to obtain the product (Yield 7.65 g; mp.
[err]. 5 EXAPLaEMixture of 4-ox0-3H-phthalazin-1-ylacetate (1.4 g) and sodium hydride (043 g; 50% wiw

3- (2-Pyri dyjseersion in_ mipgrgh AYoin Simethwormarmide 4100 3pe [Addesa B2 trifiuotampthylphany)-Srci d
(I; [ere] °h'°m'eth 'é‘r oxadiazelp (1.7 &) god STf@Fra roomzem jurecfgq 301minute. Fheggactiongnixigrey | -
X = 0) 10 vas Aerded b, g f| ﬂﬁg Ipﬁ)@lp aieg ?yd collected. The
hydr oxyl a g‘é? HP@PHP’B‘P.‘??B’%TE} t&)°bta'§d'lﬂ ?J'ﬂ‘?“& 'Pé"yftfiul"%sﬁ‘? 5P S|

ot

(100 m) | uxed for 24 hours. The reaction m xture was cool ed

ext 1 act £ SioeeiplordrisBy Boohi-+.£XBRGEAL 2 by LOO8a el o hi 170 o an
the residue grysial bf 209 dpEHRPGETPRon(P 1,94 8xadldRe-yilrSilyl- oBphthalazin-i- acetate
3-(2- Pyri dyk)g ﬁnfmgtﬂingl”(g:s h[MlcorJtan%ngflz i 963:'}%94 ﬁgﬁ 52 rlrl:l) wésyﬂg- dre L‘?Jan: leth f;rt1
pyri dam donglT8vatett uia'g wasC4¥a6d BARS +eaa@n$bya%a Jfon(daghbraidn &MbiraRdl Wed e GAYP tdl )

was I ef hsuxRmtidnOdroubit 160 WY Sdditibh @f 1034 HBO IThef Ar6uibitiied soh® RhsPlystaliBst ¥kh Minkdne (B &1
(2 x 100 néhp,132as4tcpt ed bi carbonate solution (2 x 50 ), again with water

(2 x 100 M) and the organic | ayer was evaporated to obtain a crude solid.
Thi s sol i cEXsvPLE#YsStal | i zed from hexane to yield the product (3.4 g; mp.
8394 O . 25 C. Ethyl 3-(2-pyridyl-

, 2, 4- ox&di BNahettfyibphzingiddagii2)yinpthyl-d-081-8Hpphtialatier r-viacetic -agidatte Rat @H;TBs afusTl: UXF@n
of ethyl 4RecidNBathyhenzinideze-ay)-yl acetate (1.6 g) and sodi um hydride (0.5 g;
50% w/' w di sper si on I n m neral oil) in di rret hyI formam de (15 m) was added
3- (2- pyri dy EvE-Qripatpioarzimigazotf ' ')' ’[“. : Z"'\"‘*dropvmse over a
period of 40 m ut s Ater st reactl

30 i x®ur (11: H‘Wdf' 5ﬁeq' S0%
e Tl 5@ ﬁéz:z,' 3’5 g% e

gel to obt ﬁ‘f;% m;) with. eth
vl a .x 100
2P % ;;%ia M ﬁe%%u el s o Sl ? 0d g
8 C
3(2-pyri dy tal 2, 4 oxad| azo -%1yl ?ret hyl ) - 4- oxo- 3H- pht hal azi n-1-yl acet ate

(1.0 g) ing, mﬁh@mgbe,&mam >-yindthyIRAlEedHIRIAsH skl (0.5 nl) and the
m xture ref s met hanol gave an
orange resi dyga sohlién 6f%5(N%ﬁ1yM&ﬁmﬁHaS&GJyM¢-6xd-3H PhkIGin-1-Padettel (2.6 @) ivivhrbh MctiRihbIC
aci d ( lassm ooanyl whsh@ided €% BOH 102wl ShirddCat Ve ©apdraad & 28Hdure ayd thad bvagdedled oOm
| SOpr opanabtainGa $plice This kdka was diskolvéd i Watb3(5Q) inl)Bxiacted Wk aibé (5D) mi) did thodvduElager
3- [ 3- ( 2- Trwas|adjostaetdhlys.(o b thg | adiign2yf 4eatix acld. alhe Iresiditingl whitb laglid|wad callected dried and
- pht hal azianystallizeg trome i reixterei ol nfethandVethylens dBldridd tor gbjain=thp ditl¢ compobihd [06Brg; mep.
3-(2-trifla30r®rdx hyl phenyl ) -1, 2, 4- oxadi azol -2-yl) 45

40 .

EXAMPLE 5

3-(Oxazolo[4,5-b]pyridine-2-ylmethyl)-4-oxo-3H-phthalazin-1-ylacetc acid (I, X=0; Ri=0H; Ra=Rs =H;
Rz = oxazolo[4,5-b]pyridine-2-yl)

A solution obtained by adding ethyl 4-ox0-3H-phthalazin-1-ylacetate (1.25 g) to a suspension of sodium

hydride (285 mg; 50% w/w dispersion in mineral oil) in dimethylformamide (10 ml) was added dropwise to a

solution of 2-chloromsthyl-oxazolo[4,5-b)pyridine (1.0 g) in dimethylformamide (5 mi). After 2 hours, the

reaction mixture was poured onto cold water (20 ml) and extracted with ether. The ether extract was washed

so with water (2 x 50 ml), dried and evaporated. The resulting crude material was chromatographed over silica

gel to obtain 3-(oxazolo[4,5-b] pyridine-2-ylmethyl)-4-oxo-3H-phthalazin-1-ylacetate (m.p. 105-107 ° C) which

was used directly in the next step. The product was dissolved in methanol (5 ml) containing 20% aqueous

potassium hydroxide (0.5 ml) and heated on a steambath for 15 minutes. The solution was evaporated to

dryness, the residue dissolved in water and acidified with acetic acid (2 mi). The resulting yellow precipitate

55 was collected, triturated with hot methanol and filtered to obtain the title compound as a white solid (0.32 g;
m.p. 228-230° C).

EXAMPLE 6
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A. 3-[2-Trifluoronet hyl phenyl]-5-chl oronet hyl -2, 3, 4- oxadi azol e

2-TPi f1 ubromet hyl benzi m di oxi me epoabefe BN |l ary to the procedure
descri,bed in Ber, 1899, 32, (1975) (2.9 g; mp. [err] starting from
2-trifluoronet hyl benzal dehyde, was di ssolved i n anhydrous acetone 50 (70
m ) and t hérsoluiipniof methyladibarrotbardin ke 3t-phit@lagih-1wasstated (1698 .9) Fomethamolr (8G mht | ng
sl urry coseirieifg 19% jaguepgs potassium rhydrexideytrell wisastiredatsroernl desepergtusenfoy # ihgyrs.offhe

chl or oacelufian was |cencprigate fo rempe)meifjanal gnd iagicanpeniiaie e riluted pithyater (7frplband thea

addi ti orPxtragipd Wit athy) aceiate,Jhe pquaeys eertiorywpssprarated apd pdiifiedwith eangenpsated iyRIOCHIYs r oom
t enperfatHfrasiddn gt 20; Thedypecipiipted;solid yas polloctog 1allizedriropyisaprory! gleehola gixe 3 @ahi t e
resi due RRATOVRZQIIEROLHHRITGEFSHYIHFCIHAULEE ™Y MR- 68 “5)-

chl oroacagélp-é-_itri fl uoronet hyl benzi m doxine (3.0 g; mp. [err]). This

pr oduct ed with tolune 55 (50 ml) and heated to reflux for 1.5

hours, The,t |t | i th saturated aqueous

sodi um bi cg'rag%)og%ﬁ% V?@&%r% éﬁ‘gwl/gv?'gdr%q‘g?\dgafﬁggrg é%ghi c portion was dried and
evaporated. The resulting brown oil was 01}5 t graphed over silica gel to
obtain the title conmpound as a yell ow oiI.——ggEH?-,— 60MHz): 4.0 (s, 2H), 4.4
(s, 2H), 7.3 (s, 5H). 10 EP 0 222 576 Bl 4 B. Ethyl '
3-[3-¢2-trifluoronethyl phenyl)-1, 2, 4- oxadi azol - 2-yl net hyl ] - 4- oxo- 3H pht hal a
zin-1-ylacetate To a m giure gff Ap0y0- 3H pht hakazingl-ylacetate (1.4 g) and
sodi um hydride (0.43+:g; _50% didpersion in mineral oil) in

di met hyl f ormam de (1 ed 33g2-tri {/aor oy tphenyl )-5- 5
chl_oromet hyl -1, 2, 4- okpdi az¢l e (1|7 g) §gnd stMomtermerature for
30 mifutes. The reaeid on Xt ur enwas pQs=ednerito waker (20 nl), acidified
to pH 2.0 with 10% HC t .préei.,m/tated solid collected. The solid was
triturated.with i soprop&hol tO obtain the product as a white crystalline
solid (1.65 g; mp. 111- 115-C). 10 C.

3-[3-(2-Trifluoronet hyl phenyl)-1, 2, 4- oxadi azol - 2-yl net hyl ] - 4- oxo- 3

- pht hal azi n-1-yl acetic acid A m xture of

ethyl-3-[2-trifluoronethyl phenyl)-1, 2, 4- oxadi azol - 2-yl - net hyl - 4- oxo- pht hal a
zin-1l-ylacetate (1.6 g) and nethanol (50 m) containing 20 w w aqueous KCH
(0.5 M) was heated on a steanbath for 1 hour. Water (20 m) was added to
thg_ygsi due obtai ned upon evaporation of nethanol and the pH of the 15
solution brought to 2 by addition of 10% HCI. The precipitated solid was
crystallized frombenzene (0.7 g; mp. 132-134 C). EXAMPLE 4 20

3- (N- et hyl benzi m dazol - 2-yl net hyl ) - 4- oxo- 3H pht hal azi n-1-yl acetic acid (I;
[err] =OH [err] =[err]=H X=0; [err] = 3-(N-nethyl benzi m dazol -2-yl)) A
Et hyl 3s3- (N- net hyl benzi m dazol - 2-yl net hyl ) - 4- oxo- 3H- pht hal azi n- 1-yl acet at e)
25 A m xture of ethyl 4-oxo-3H phthal azin-1-ylacetate (2.34 g) and

sodi um hydride (0.58 g; 50% w w dispersion in mneral oil) in

di ret hyl formam de (20 m) was stirred at roomtenperature for 15 m nutes.
To this was added N-nethyl - 2-chl ol onet hyl benzi mi dazole (2.4 g; prepared
accortfing to JACS, 1943, 65 (1854) and stirred for another hour. It was
poured onto water (150 m) and extracted with ethyl acetate (2 x 100 m).
The organic extract was dried, evaporated and the residue was

chr omat ogr aphed over silica gel to 30 obtain the product (2.04 g; mp. 118
0. B‘.'S 3- (N-net hyl benzi m dazol - 2-yl net hyl ) - 4- oxo- 3H- pht hal azi n-1-yl acetic
aci d

50

55

12



To a ,sol ut;i on of _ _

3- (N- et hyl benzi m dazol - 2-yl ) - 4- ox el éfplpzi n- 1-yl acetate (2.0 g) in
war m net hanol 35 (100 m.) was added 10% KOH (10 m), stirred at room
tenperature for 2.5 hours and then evaporated to obtain a solid. This solid
was di ssolved in water, (50.m ), extracted with ether (50 m) and the
aqueous | ayer was adj liéé’édgﬁg)sﬂﬁ 6.0 by the additi OMeti c acid. The
resulting white solid was @l | ected, dried and crystasi(ged froma mxture
of metthanol / net hyl ene chlorjsde to obtain the title nd (0.68 g; mp.
[err]. %d)). 40 EXAVPLE 4>C1 Cﬂ%% |

3- (Oxazol o[ 4, 5- b] pyri di né~Z1yl net hyl ) - 4- oxo- 3H pht h2i1822121- yl acet ¢ aci d
(I, X=O [err] =0H [errle@dy [err] = oxazol of 4, 5-b] Q%Qifgi)ne- 2-yl) 45 A

sol uti on obtained by adding ethyl 4-oxo-3H phthalazin-1I-ylacetate (1.25 Q)
to a suspension of sodi uﬁrgydri de (285 ny; 50% w w @l4persion in mneral

oi I') in dinethylformm dg-g0 n) was added dropw s@3%o a sol ution of

2- chl oronet hyl - oxazol o[ 4,.5-b] pyridine (1.0 g) in dinet hil formam de (5 m).
After 2 hours, the reacti’5B¥mi xture was poured ontolddrd™ater (20 m) and
extracted with ether. TiSeseRher extract was washed 3@7wiglg water (2 x 50

m ), drred and evapor at ggngae resulting crude nat eliiaglm\‘vas chr omat ogr aphed
over silica gel to obtairn“3-(3xazol o[ 4, 5-b] :

pyri di ne- 2-yl net hyl ) - 4508048B3pht hal azi n- 1-yl acet at 210#231 (Brr]) whi ch was
used directly in the gegy, gtLep- The product was di sg%lzved in methanol (5

m ont ai ni ng 20% aqueous pot assi um hydroxi de (0.5 ) and heated on a

st eanmbat’h for 15 mi nut @C1TReCl0| uti on was evapor at 882t+398r yness, the

resi due dissolved in wgtey,gagdracidified with aceti gggchgg(2 m). The
resulting yell ow preci Qi hgt? ei was col lected, tri tgrst Sd wi th hot nethanol
and filtered to obtain*her{Ttte conpound as a whité235¥24 (0.32 g; mp.
[err]). EXAMPLE 6 11 5-€B,0~-@R2 576 Bl A solution @i3nmethyl

3-(2-benzot hi azol yl') - 4- o§gc§H- pht hal azi n- 1-yl acet at g# 2 g) in nethanol
(50 nl) containing 10% aguéods potassi um hydroxi de ?g "was stirred at
roomtenperature for 4 h6u€Byq The sol uti on was concéffdded to renove

met hanol and the concengLggg,was diluted with watergggeayl) and then
extkactead with ethyl acet at e3 The aqueous portion was sgsar ated and
acidified with concentraPed® hydrochlo- 5 ric acid £84pBP%. 0. The
precipitated solid was sol-tggt ed and crystallized fpopepsgpr op;(;l (al cohol to
gi ve 3-(2- benzothiazglyl)-4px0-3-H phthal azin-1-y eLlLc aci 876 nmy;
mp. [err] (d)). Exg\ﬂ/g[ée)?z‘logx'l?l n accor dance with&ggé%ge 6, the

f ol | owig corrpoundS.irBepzepﬁ?e@%TABLE 1A 15 [err]225-20935

6'~-Cl 198-199
: 7'-Cl 199
% 6'-C1l,7'-Cl 189-~192
6-Br,6'-Cl,7°'Cl 206 (4)
6'~Br 211
6'-CF3 210-~-211
45
6'-N02 199-201
6'—OCH3_ 177-179
50
55
13



40 45 50 55 12 EP 0 222 576 Bl Substituent MP.[err]

H 205(d) ep g 222 576 B1 4-a
217(d),5-C 210-212 6-d
207(d) 10 S-Br 214 6-Br
214 7-Br 173-175 [err]
187-188 15 Substituehelr] M.p.°c 184(d) [err]
210-211(d) 4-C:|,5-O'7,_B 222 2 5-d, 6-C
192-195 4-d , 6-C r 188-190 228 7-C
223- 224 25 7'-CH35-CI,7-G 187-190 213 [err]
205(d). [err] ' 202(d) [er -
189(d) 5 -F 77-0CH, 204. 205 [ or FP8-202
201- 203 6, 7- Benzo, B’ =¢F4 218- 22243526
6, 7-Benzo, 5' -[err]7tano 215-219 &
198-138 7' -d 2 . 199 40 ?55{is8 6'-C,7 -C
189-192 6-Br, 6%« {rBenge,7'~Cl 206( dP08-2H)
211 [err] s-cp3 210-211 45 197-198 [err]
199-22} [err] 6'-isopropyl 177-179 50 §§4-185
7*'-isopropyl 99-101
4-F ' 217-218
N\ 4-F,5-F 178-181
20 5-F 222(d)
6-isopropyl 160-161
TABLE 1B
2
CKZCOZH
S Krlx 1s = NN, 5
vao ~ | ~ ZL‘:..N 4
° 5
35 z Rg Substituent M.P.°C
covalent bond CH3 - 159-160(4d)
covalent bond CH3 5-P3 182-183
m covalent bond cas S-Cl 205
sulphur H : - 150-160
sulphur B 5-Cl 100-104
45
EXAMPLE 8

A mixture of methyl 4-oxo-3H-phthazalin-1-ylacetate (1.09 g) and sodium hydride (0.269 g; 50% w/iw
dispersion in mineral oil) in dimethylformamide (25 ml) was stirred at room temperature for two hours under
50 nitrogen. To the solution obtained was added 2-bromomethylbenzothiazole (1.14 g) dissolved in dimethylfor-
mamide (5 ml), the reaction mixture was stirred for an additional one hour and then poured into ice water
(50 ml). The pH of the mixture was brought to 4.0 by addition of 10% hydrochloric acid (5 ml) and extracted
with ethyl acetate {100 ml). The extract was washed with water (50 ml), dried (MgSO,) and evaporated. The
crude product (1.92 g), methyl (2-benzothiazolyl)-4-oxo-3H-phthalazin-1-ylacetate, was characterized by
55 NMR spectrum (see Table 2). The other compounds of Table 2 were prepared in a similar manner using
the appropriate 4-oxo-3H-phthalazin-1-ylacetate and 2-bromomethylbenzothiazoles. The melting points are

in degrees Centigrade. '
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13 = EP 0 222 576 Bl Substituent

MP.Terr]‘?'-Br 192 [err]

187-190 [err] EP 0 222 578 B1 198-202 [err]

124-126 [err] 155-158 6, 7-Benzo, 7' -C
209-210 [err] TABLE 2A 197-198 6’ -i sopropyl
184-185 15 7 -i sopropyl . -_— . 99-101 4-F
217-218 4-F,5-F 178-181 20

5-F - 222(d) 6- i sopropyl

160- 1%15TABLE 1B 5 [er¢!}2mzn 7
Substituent 7°
err

sal e
- 0 0-1 sul phur
s-d ' 5' O 100-104 45 EXAMPLE 8 A nixture of net hyl

4- oxo- 3H pht hazal i n-1-yl acetate (1.09 g) and sodium hydride (0.269 g; 50%

w w di spersion |nigngrg oil) n di met hyl f or ma rde\f 5 m) was stirred at
roomt egperat ure nder Se—nq-i-mgeia%%obtal ned

2 ent bond [err]

was added 2- brononet hyl benzot hi azol e (1. 14 g) dlssolved in dlnethylfor-

mami de (5 m), the reagtion rggture U (§ one hour
and then poured into ice water 350 nMg. o §)7g ﬂﬁ_u;gﬁnvm br ought

t 4. 0 by addition of 10% hydrochl orif, mg?, (@' )e racted with ethyl
acetate2(100 m ). The extract was washed with wat er (50 m), dried [err]
and evaporated. The cg+ple pr (194 9119w20!

(2- benzot hi azol yl ) - 4- oxo-3Hp | azi n-1-yl acetate, was characterized by 55

NVMR spectrum (see Tabb<F2). ‘I&f t hem o 3A8dA2Mmf Table 2 were prepared in
a simlar manner using the app %I’I at e 4-oxo-3H pht hal azi n-1-yl acetate and

2- br omoffet hyl benzot h#=@bl es. Gjfts nel mapy ddidrtldl@re in degrees Centigrade.

35

40

50

55
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14 EP 0 222 576 Bl TABLE 2A [err] 10 Substituent R

Product H [err] [err] 5.7 (s, 2H) ,7. 2 m 2H)
7.6(m5H ,8.4 (m1H 20 4- F ér"oéﬁa“g% 119-120 5-F [err]

mp. 118-120 25 [err] mp. 113-116 30 35 40 45 50
55 15 EP 0 222 576 Bl TABLE 2A (Continued) Substituent = R

Product 5-d [err] TABRE 282 (Continged) [err] m p. 160-161 10
7-Br [err [err] (t,J=8Hz, 3H) ,4.1(s, Zm 4.2

(q, stm,zm,mri &m 2H), z_a(_m,A.m__E_gﬂHc H) 75 Terr]
[err]'s mp. 134 136 4-F _5-F [err] 118-122 4-C,5-0C [err]

m p. 121- 122 20 55cFls-a Cpller] ®- P°[&Fﬁrq?5 3H),4.00(s, 2H) . 75 (s,
29, 7.6-8.0(m 5g) g3 3-8 8GN 1M 5.5, 160-161

10 : 7-Br CoH, *HNMR (CDC1.,60MEZ) :1.2
. (t,J=6Hz,3R) ,4.1 (s, 28) ,4.2
(q,J=8Hz,2H) ,5.8(s,2H) ,7.3
(m,ZK, ,7.8(!1, ‘H, ,8.4 (m' IB)
15 T 5-CHy C,E;  m.p. 134-136
4-F,5-F C,H,  m.p. 118-122
20
5-C1,6-Cl CH, *HNMR (CDC1. , 90MHZz) :3.70
(s,3H),4.00(s,2H),5.75(s,28),
?.G‘S.O(N,SH) ,8.3-8.6(1“.15)
25 5-C1,7-Cl C,H, m.p. 144-145

- 4-c1,6-CL CH, *HNMR (CDCL., , 90MEz} :1.20 (¢ ,J=

a0 8Hz,3H) ,4.00 (s,2H) ,4.15(q,
J=8Hz,2H) ,5.80 (s, 2H) 7.40
(d,J=18z,18) ,7.60(d,J=1Hz,1H) ,
7.6-7.9 (m, 38) ,8.4-8.6 (m, 1§)

6-OCH CH "ENMR (CDC1., , 90MHz) :3.70
(s,3H),3.80(s,3H) ,4.05(s,2H),
5.75(s,2H) ,7.00(dd,J=3,9Hz, 18}
0 7.20(d.J=302,1H) ,7.6-7.9, (m,

4H) ,8.4-8.6(m,1H)

3

5-CH C,H m.p. 123-124

(s, 3H),3.73(s,3H) ,4.10(s,2H),
5.90(s, 2K} ,7.35(d, J=8Hz, 1€} ,

7.65-8.10(m, 4H) ,8.5-8.7(m, 1H)

50

55
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25 45 a,7-d J[err] mp. 144-145 4-C,6-C  [err] ferr] 30
8Hz ! 3H), 00(s 2H), 4. 15(q, J=8Rz, 2H) 7. 40

(d,J=lHz, 1H), 7. 60(d, J=1Hz, 1H), éb‘?z}%@éﬁﬂ 8.4-8.6(m1H) 35

4-C ,7-0 [err] m p. 173 [err [err]
(s,3H),3.80(s,3H),4.05(s,2H), 5.75(s,2H ,7.00(dd, J=3,9Hz, 1H 40

7.20(d, J-3Hz, 1H), 7. 6-7. 9, (n];¥§¥§L%Q¢J§E§g¥§&§%¥Jerr] mp. 123-124 45
[err] [e 4.10(s, 2H),

5.90(s, 2H), 7. 35( gubs¥izubit 7 565- 8. 10(m 4H) , 8. $yBate® 1H) 50 55 16 EP 0

222 376 Bl TABLE™ZA (Cont1 nued)” Subst Tuent R Pr oduct
6-1isopropyl [err] [err]:8.40 (mIH),7.9-7.5(m5H) ,7.2(d,J=
9Hz, 1H), 5. 79( s, 2igisobriopyl: cyms H'NMR (CDC1,,90MHz) : 8. 40
OHz, 2H), 3. 85(s, 2H), 2. 98( Sep., “I=9Hz, J(u),,m)za(a-:rfswm,,su),,7lz:(e(,5,\l =9Hz, 3H)
5'-F [err] [err] 15 9Hz,1H) ,5.79(s,2H) ,4.15(q,J=
J=8Hz, 3H), 4. 00(s, 2H), 4. 20(q, J =8Hz, ZQy.eﬂao 82HF,ZHITR,QB«BB§hu 20
[err] = [err] J=8Hz, 3H)7-2Hs5(1§ 3ﬂ=|)2§(gsa=98z 6H) ,
(s, 2H), 4. 20(q, J=8Hz, 2H) 5.75(s, 2H), 1229(§@ﬁrﬁﬁy.éﬂr Benzo,5' -F [err]
[err]:1.20(t, 25 ., - c,fs nnun(cnc1 9ouhz§013295is 2H), 4. 20(q,
15 J=8Hz,3H) ,4.00 (s, 2H) ,4.20(q,
J=8Hz, 2H) , 5. 8ors,2a),7.2-8.1
(m, 7H)
— 5'—~CH, C,H,  'HNMR(CDCL,,90MHz):1.20(t,
20 J=8Hz,3H) ,3.95 (s, 3H) ,3.95

(s,2H) ,4. 20 (q,JsBHz,ZH) ’
5.75(3,23) ¢7.2-8.1(m, 7H)

6,7-Benzo,5'~F CZBS 'HNMR(CDC1.,90MHz) :1.20(t,

2 | J=8Hz,3K) ,3.95 (s, 2H) , 4. 20 (q,
J=8Hz, 28) ,5.90 (s, 2H) . 7. 25-
8.00 (m, 8H) , 8.80 (ad,J=3, 7THz,
1H)

@ 6,7-Benzo,5'-cn3 C.H

2Hs 'ENMR(CDCIi 90MHZ) :1.20(t,

J=8Hz,3H) 95(s,3H) ,3.95
(s,2H) ,4.15(q,J=8Hz, 2!!) 5.90
(s,zn) 7.4-7.95(m,8H) ,8.80
. (m, 1H)

6'-Cl C,R

,Bs 'HNMR(CDCIQ »90MHZ) :1.20(¢t,

J=8Hz, 3H) 05(s,2H) ,4.25
(q,J=8Bz,23) 5.85(s,2H),
7.-2—8.1(m,6m :8.50(4,0=
40 2Hz,1H)

7'-Cl C,H

oHs "nuun(cnczz ,90MHzZ) :1.25 (¢,

J=8Hz, 3H) 00(s,2H) ,4.20
(q,J=8Hz 2H) s.sors,zm,
4 7.25—7.6(m.25),7.65-7.90
(m, 38) ,8.00(dd,J=2,9Hz,
1H),8.45(d,J3=98z, 1H)

50
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J=8Hz, 2H), 5. 90(s, 2H) ,7.25- 8.00(m 8H), 8.80(dd, J-3, 7Hz, 1H) 30

6, 7-Benzo, 5 [err] [ ergg odoz8té g1 J=8Hz, 3H), 2. 95(s, 3H), 3. 95
(s,2H),4.15(q, J=8Hz, 2H),5.90 (s,2H),7.4-7.95(m 8H),8.80 (m1H 35 6'-d
[err] [err]:1.20(t, J=8Hz, 3H),4.05(s,2H),4.25 (q,J=8Hz, 2H), 5. 85(s, 2H)
7.2-8.1(m6H),8.50(d, J= 40 2Hz, 1H) 7' -C

[err] [err]:1.25(t, J=8HpaBtE, 3a0@E6nLifueéd)?0 (q, J=8Hz, 2H), 5.80(s, 2H), 45
7.25-7.6(m2H),7.65-7.90 (M 3A), 8.00(dd, J=Z, 9Hz, 1H), 8.45(d, J=9Hz, 1H) 50 65
17  |EP 0 222stBS§tBtuddBLE RA (Continued) 5 ProduectSubstituent R

Producf 6'-C,7"d [err] [err] T1.20(t, J=8Hz 3H), 4. Os, 2H ,4.20(q,
J=8Hz, 2H), 5. 80(621-550)787&%7(8 fl!OH) . (cpel . ) i1 2040 ] (
(m2H),7.7-8.1 13C&5 HNER HMHzZ) =1, f£]:1.20(t,
J=8Hz, 3H), 3. 90(s, 2H) ,4.15(q? %5 J=ggz.%;i.3.00(s.zn).4;;:%q&

J=8Rz,2R), 5.80(s,2H) ,7.2-8.1 (m§©6 B ) B v .
[err]:1.20(t, J=8Hz, 3H) ,4.05(5,2t§zr 3?01tﬁg%xi(mv§§?v§-55
J=8Hz, 2H),5.80(s,2H),7.2-7.6 (m 2 syly 8.1(m 3H) , 8.60(dd,

6'-Br CZHS 'HNMR(CDC1.,90MHZ) :1.20(t,
- J=8Hz,3H) ,3.90(s,2H) ,4.15(q,
15 J‘ﬁﬁz,ZH, 'SOSO(S'ZH, '7.2-801
(m,6H) ,8.60(d4,J=2Hz,1H)

| 6'-No, C,Hg  'HNMR(CDC1,,90MHz) :1.20(t,
N\ J=8Hz,3H) ,1.05(s, 2H) ,4.20(q,
20 J=8Hz,2K),5.80(s,28) ,7.2-7.6
(m, 2R) ,7.7-8.1(m, 3H) , 8.60 (a4,
J=2,9Hz,1H),9.30 (d,J=38z, 1K)

6'-isopropyl C,H. 'HNMR (CDC1,,90MHZ) :8.25(s,
1H),7.9 (m, 26} , 7.7 (m, 3H) , 7.3
(m,ZK) ,508(3'23"4020 (q'J”gHZ,
2H) ,3.95(s,2H) ,3.1(sep. ,J=9Hz,
1H) ,1.35(4,J=9R8z,6H) ,1.20(s,
J=9Hz, 3H)

25

6'-0CH C,He *HNMR (CDCl.,90MHz) :1.20(¢t,
J=8Hz,3H) ,3.95(brs,6H) ,4.15(q,
J=8Hz,2H) ,5.80(s,2H),7.20-8.10
{m, 7H)
35
6'~CF, C,Hg ' HNMR (90MHz,CDC1,) :8.7 (s, 1K) ,
8.15-7.7(m,4H) ,7.40(m, 2H) ,5.8
(s,2H) ,4.21(q,J=9Hz,2H) ,4.0

(s,2H),1.22(5,3=9Hz, 3H)

7'Br C.H

285 'HNMR(CDC1§,90MHZ):1.20H‘..

J=8Hz, 3K} ,3.90(s, 2H) ,4.15(q,
' J=8RHz,2H) ,5.85(s,2H) ,7.15-7.50
(m, 28} ,7.6-8.1{m, 48) ,8.30
45 (d,3=98z)

71-CH "ENMR(CDC1., 90MHzZ) :1.20 (£,
J=8Hz,3H) ,3.60(s,3H) ,4.15

(s, 2R),4.20(q,3=8Hz,2H) ,5.80

0 (s, 2R).7.3-8.2(m, 68) ,8.30(d,
J=98z , 1K)

55
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. 8.25(s, 25
|_|)
Hz

I
N

,9.30(d, J=3Hz, 1H) 6' -isopropyl [err] [err
IH7.7(m3H),7.3 2 20(q, J=9Hz,
g 1(&2% Wi (ELDF% 5?§?5§§§E46F0(? 20(s. 929
(t J=8Hz, 3H), 3.95(brs, 6H) ,4.15(q, J=8Hz, 2H) ,5.80
(m 7H) 35[erﬂ [erﬂ 8. Ns 1H), [a
4H), 7. 40(m 2H), 5. 2H) , 4.
(

5,J=9 3 40 7' Br err rrl: 1. 2 0 (t, J=8Hz,
ZW&QMZMSB‘Jc?Ll??’J@“A‘ (
C1(

(m4H), 8.30 45 (d,J=9Hz) [err]

J 0 : 2H), 5. 80 50
7. 3- zm%ﬂ@fé%?@(?ﬂ @@%‘“A’ é H)Bl TABLE 2A
ued) Substltuent 09 dpyl [err]

24 (4, J=9. 11, 7. 84100k, _'gisgp §@45 By 7. 49 10
rﬁ’lH)?%(slH) 7.26 (.t . I431%6 (o ,aeﬁ@m)?xs'
Hz, 1H), 5. 64(s, 2H), ("t*,J=6Hz,1H) ,5.64(s,2H),

4.06(q,3=982,13),1.30(d, .
J=9Hz,6H) ,1.17(t,J=9Hz, 3H)

G

z
f\«f@
0533

(
(

O gl N

3H) [
s, 2H)
]

TN W
B S
ro—a
\II
oW @
PN

OO"’OO“

~ O~
o -

. 6-
]:1. 20(

N

Qre3Zw
ST SNT N NOINT OF

-
| —

[ T Lann e Y Lamn P N @0 T e o i
e

—

7'0CH, C,B;  'HNMR(CDC1,,90MHz) :1.20(t,
J=8Hz,3H) ,3.85(s,3H) ,3.90
_ (s,ZH),4 20(q,J-BBz,ZH),
U  5.80(s, 2K} ,7.00(d,J=26z, 1)
20 7.2-7.5(m, 38) ,7.75(ad, I=2. 88z,
1H),8.00 (dd,J=2. 78z, 1H) , 8.50
(a,J=9Hz, 1H)

7'CF3 CZHS 'HNMR (90MHZ , CDC13) ¢8.90(4d,
25 J=9Hz,1H) ,8.15-7770(m, 4H) ,
' 7.45-7. 2(m,2n) 5.8(s,2H),
4.20(q,J=9Kz,23),4.05(s,
2H) ,1.18(t,J=9Hz,3H)

o = 7'-NO, C,Hg "HNMR(CDC1.,90MHzZ) :1.20(t,
' J=8Hz,3H) ,1.05 (s, 2H) ,4.20
(q,Jssnz,aa) 5.80(3,28),
7.2-7.6(1“,38) ,7.6"8.1(!!!'
2B) ,8.4-8.7(m,2H)

6,7-Benzo,7'-Cl C,H,  'HNMR(CDCl,,90MHz) :1.20(t,
J=8Hz,3H) ,4.00(s,2H) ,4.20(q,
J=8Hz,2H} ,5. 90(3,28),7.5—
8.0 (m, 7H) , 8.45(d, J=9Hz, 1K) ,
o 8.75-8.90 (m, 1H)

5-CF, C,H; m.p. 134-136°C

50

55
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4.06(q,J=9Hz, 1H), 1. 30(d, J=9Hz, 6H), 1.17(t,J-9Hz, 3H) [err] [err]

err]:1.20(t, J=8Hz, 3H), 3.85(s, 3 OH), 4. 20(q, J=8Hz, 2 5.80(s, 2
[7 o%(d J= (2Hz 1H) 20 i (. Sigh 022 7B ) (a i (528

7.2-7.5(m 3H), 7. 75(dd, J=2. 8Hz, 1H), 8.00(ddJ=2. 7Hz, 1H), 8. 50 (d, J=9Hz, 1H)

[err] [err] [err] 25 TABLE 2B
J:9Hz,1H),8. 15-7.70(m 4H), 7.45-7.2(m 2H) ,5.8(s, 2H), '
4.20(q, J=9Hz, 2H), 4. 05(s, 2H) 1 18(t, J=9Hz, 3H) 30 [err]

[err], [err] 1. 20(t
7.2-7.%5(m 3H), 7.+
[err]:1.20(t,
8.0(m7H) ,8.Y
[err]

Substituent

c&.ﬁo 4. 05(s, 2H) , 4. 20 (q J=8Hz, 3H), 5. 80(s, 2H),

: 8487(m2 /-Benzo, 7' -C [err]
o S 00( 5, 24 16 28 10 8HE 2P 5. 90(s, 2H), 7. 5-
oz, 1lH), 40 8. 75-8.90(m 1H)

et r]/d“s\So 55)924——219/222 #76 BL TABLE 2B [err] z
Product coval ent bond [err]

mp. [Eerr] s coval ent bond [err] [err]
m p. [err] coval ent bond [err m p.
[er]r Z _5 H dubstlﬁzuent Product Lere}
1.2(t ,J IRz Bl ent8Pond CH, - m.p. 117-118°C
15 covalent bond CH, 5—-CF3 m.p. 105-106°C
covalent bond CH3 5-C1 m.p. 86-88°C
- [ H - 'HNMR(CDCI3,60MH2)
o/ 1.2(t,J=9HZ,3H),3.85
20 (s,2H) ,4. 2(9 J—-9Hz,

2H) ,G.O(S,ZH) y7.1-
8.0(!&,73) '8-2-804
(m,1R)

25
EXAMPLE 9

. To a mixture of ethyl-4-oxo-3H-phthalazin-1-ylacetate (23.4q) in dimethylformamide (175 ml) maintained
—/ 30 at 10°C was added potassium t-butoxide (11.2g) portion-wise over 5 minutes. The resulting orange-colored
solution was brought to room temperature and S-trifluoromethyl-2-chioromethylbenzothiazole in dimethylfor-
mamide (25 ml) was gradually added over 15 minutes. After stirring for an additional 30 minutes, the
mixture was poured onto ice water (1500 ml). The precipitated solid was collected and washed with a
mixture  of isopropyl ethern-hexane (250 mi/S00 mi). The resulting light yellow solid, ethyi-3-(5-

35 trifluoromethyl-2-benzothiazolyimethyl)-4-oxo-phthalazin-lylacetate, was air dried (44.3g), m.p. 134-136° C.

EXAMPLE 10

According to the method of Example 1D, the following compounds were prepared:

0
C}:H\ZC.Ozczﬂs 7 6
* I -
o N\/ N 4
18]

50

55
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20

(s, 2H), 4.2(9,J=9Hz, 2H),6.0(s, 2H), Pﬁzrg m?H) 8.2-8.4 (m1H) 25 EXAMPLE
9. To a, m xture of ethyl-4-oxo-3H pht azin-1l-ylacetate (23.4g) in

di met hyl f or mam de (175 n) maintained 30 at [err] was added pot aSSI um

t-butoxide (11.2 onz Wa%olx(xnub tuent e ro
or ange-col ored s

ght 10 rnomrmmpruqrturp and
5-trifluoronethyl -2-chl ¢t omet hyI henzot hi azol e et isdlatest hyl for- mamni e (25
m) was gradual]y added®ver 15 fi nutes. After ngtsolaiefing for an add} ti onal
30 minufes, the mixture®¥as pourkd onto ice waf@isoldo0 m ). The
precipitated solid wad®6F ect ed| JYRes Rerskwue; mfp base Beahi“?(‘t%r(%aﬂﬁfmla?ﬂ)p opy!
et her/ n- hexane |(250 nPfB¥°m ). The resul ting™Pi ¥i’Y& | ow solid.
et hyl -3-(5- 35

trifl uorometAacbrdidg e eOmbthaaiz af| Examnplé I8y khe- #lioaring -coinpduadsamera prepbrad dbat the sl
air driéd corigauady) withont [solatfoe thefeof. EXAMPLE 10 According to the nmethod of
Exanple 1 D, the follow ng conpounds were prepared: 40 [err] 50 55 20 EP
0 222 576 Bl Benzot hi azol yl sulgt cbugnt 7 6 Product H

not isolated 5-C 2772 isqlated 5-Br

not isojated 5-Cl,7-d AN I\%n Specbrum s¢8k 431.06 (partly

i sol ated) 5, 6-benzo i According to the
ow ny_conp Br e prdpared fromthe above
eof ~f%err] 20 Benzothiazolyl substituent

nmet hod of Exanple 6, t
conmpounds wi t hout i sol atN

M/, * CH 179- 183025
5-C 20 205- 207 5-Br 190-192 5-Cl,7-C 199- 201
5, 6- benzo 167-170 30 Exanple 11
Benzothiazolyl substituent | M.P.*C
2 H 179-183
s 5-Cl 205-207
5-Br 190-192
5-Cl,7-Cl 199-201
. 5,6-benzo 167-170
—
Example 11
In accordance with Example 3B, the following compounds were prepared.
35
40
45 .
R Product

2-F,6-Cl-phenyl | 'HNMR(CDCl3,60MHz): 1.3(t,J = 8Hz,3H),4.0

(s.2H),4.2(q,J = 8Hz,2H) 5.8(s,2H),7.3(m,3H), 7.8(m,3H),8.4(m,1H)
50 2-pyridyl m.p. 118-123°C

2-Br-phenyl 'HNMR(CDCl3 ,60MHz): 1.3(t,J =8Hz,3H),4.0 (s,2H),4.2(q.J =8Hz,
2H),5.7(s,2H),7.2 (m,2H),7.8(m,4H),8.4 (m,1H)

benzy! m.p. 76-80°C
2-F-phenyl m.p. 100-105°C
55 3-Cl,4-Cl-pheny! | m.p. 138-140°C

EXAMPLE 12

21



In accordance with Exanple 3B, the foll ow ng conmpounds were prepared. 35

[err] 45 'R Product 2-F, 6-0 -phenyl [err]
1,3(t,]) = 8Hz, 3H),4.0 (s, 2H), 4. 2Fq°2225§|§|z3'2H) 5.8(s, 2H), 7. 3(m 3H) ,

7.8(m 3H), 8. 4(m1 H) 50 - 2-pyridyl mp. [err] 2-Br-phenyl
[err] , 60Mtziccordandd withJExamB&iaC, Md)iodwitg Ecinpdimds derd pgarsd. 8Hz, 2H), 5. 7(s, 2H), 7.2
(m2H),7.8(m4H),8.4 (m1 H) benzyl . mp [err] 2-F-phenyl m p.
[err] 55 3-Cl, 4-d - phenyl mp err] EXAMPLE 12 21 EP 0 222

576 Bg I n accordance mnth Exanple 2 follomn conpounds were
prepared. [err] R
2-d - phenyl 164- 167 phg
2- met hyl phenyl 182-184 |
F, 6-C - phenyl 178-182 8§ | - pk

Br phenyl 171-173 benzy 56- 60 25

F pHenyi 210-211 EXAMPLE 13 3

(Culnolln 2-yl met hyl ) - 4 oxo- 3H 6, 7-di chl oropht hal azi n-1yl acetic acid. (I;
5-

5-

X

- 205 193-195

174 1
, 022'1 2- pyri dyl 196- 200
.

O [err] = OH J[err] = quipalin2-yl: Terr]l=C) A

Di chl oropht halic Anhydr| dg 35 R A m xm@r€ of commercially avail able
, 5-di,ghl orophthalic acid (50.] CId P LeEignydride (150 M) was ref

| uxed for 2 hours. Upon cooli eC| )%gg@, br oduct was col | ected and
dried in vacuum (37.0 g; mp. [er;?pggy 193-195

3- Et hoxycar bonyl met hyl i dene- 5, [6-cheyiprsigptieakdede 40 A sol ution of

4,\5-di chl or opht hal i ¢ anhydri dg (28CHI-phgnyRNd74-175

(car bet hoxynet hyl ene) t ri phenyl |pteeRgtiphanye | 178-182
3-Cl,4-Cl-phenyl | 220-221

2-
2-
2-
3-
X
4
4

2-pyridyl 196-200
2-Br phenyl 171-173
benzyl 56-60
25 2-F phenyl 210-211

_ EXAMPLE 13
W 30 - . . R
3-(Quinolin-2-yimethyl)-4-oxo-3H-6,7-dichlorophthalazin-lylacetic acid. (I, X=0; Ry =0H; Rz =quinolin-2-y};
Rs =R, =Cl)
A. 4,5-Dichlorophthalic Anhydride
% A mixture of commercially available 4,5-dichiorophthalic acid (50.4 g) and acetic anhydride (150 mi) was
refluxed for 2 hours. Upon cooling the precnpltate product was collected and dried in vacuum (37.0 g; m.p.
180-181° C).
o B. 3-Ethoxycarbonylmethylidene-5,6-dichlorophthalide
A solution of 4,5-dichlorophthalic anhydride (10.0 g) and (carbethoxymethylenejtriphenylphosphorane
{16.0 g) in chloroform {450 mi) was refluxed for 16 hours. Evaporation of chloroform and chromatography of
the residue over silica gel gave the product {(9.34 g).
45

C. Ethyl 6,7-dichloro-4-oxo-3H-phthalazin-1-ylacetate

A mixture of 3-ethoxycarbonylmethylidene-5,6-dichlorophthalide (9.37 g), ethanol (300 mil) and
hydrazine (1.1 ml) was refluxed for 3 hours. Upon cooling, the precipitated solid was collected (6.85 g.;
mass spectrum, m/e 300 and 227).

D. The title compound was prepared from ethyl 8,7-dichloro-4-oxo-3H-phthalazin-1-ylacetate and 2-
chloromethylquinoline in accordance with the procedure in Example 6, m.p. 202-203° C.

50

EXAMPLE 14

% 3-(Quinolin-2-yimethyl)-4-oxo-3H-phthalazin-1-ylacetic acid (I; X=0; Ry =OH; Rs =Rs =H; R, =quinolin-2-yl).

To a solution of ethyl-4-oxo-3H-phthalazin-1ylacetate (1.0 g) and sodium hydride (60% w/w dispersion
in mineral oil) in dimethylformamide (30 ml) was added 2-bromomethylquinoline (1.05 g). The resulting
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(16.0 g) i.n chloroform (450 m) was refluxed for 16 hours. Evaporation of
chl dr of or'm and chr omat ogr aphy of t?o%ﬁfkfa’ﬁ over silica gel gave the
product (9.34 g). 5 C Ethyl 6, 7-dichloro-4-oxo-3H phthal azin-1-yl acetate
A m xture of 3-ethoxycarbonyl nmet hyli dene-5, 6-di chl orophthalide (9.37 g),

et hanol ( 36IGtoniwes stivdd latydora ramperatudb. fdr 301 inuiesS pausski| s adiel (100 Bl) leontsiing 1PBEI (5
cool i ng, ik apt ediaged witheethyd atatate. \Whe ogatid exttactdval raBed guith wals $3xSPed)t drishand e
300 and 23Vapora®0 to obtairDethyT [3dquirolin-2ylimpthypd-uxecbhibalszirpt-gpratated1.64 g)riTkis bupktance was

6, 7- di chl giseelvpd ik waptidishang aidure (70 P sdeTaihe seiylidn Pas addpcHpb pasaseiyrh dudrexisiei (he

i N accof damke dhanpolution Mas Jewsd del stir @t foam isrepersue B 1§injyutes, éPﬂCEﬂVaEXMVPEE'eMc@S

3- (Qui nol idipxaneydikieg Mifl yatar (30 MS jand rtraeipch withethy! acatale. Bx7QmicThe aayeousiayer yas
[err] = OadiugtedippH2 vit F??;enifafﬁf,’ Z‘gte 'ﬂ;’eﬂp&%ﬂ?"rﬁ?rq Ysityrptpd withhohetay, pagtated fen

et hyl - 4- ofilieras-io Ghipin e 489 FPmMPNNd (R4 B 193994\ and sodi um hydri de (60% w w
di spersionj 1neral oil) in dinmethylformam de (30 m) was added

2- br onolfet %H%Iine (1.05 g). The resulting 22 EP 0 222 576 B1

sol uti on was i ﬁ*EE t ] es, poured onto water
(100 m) cont g%cﬁ{d%'%gf %ﬁwf Sﬁ%ﬁ'ﬁr‘g%ﬁ%{?? Jrsav;ci)?e e‘g;avavlllé h ethyl acetate. The
organi c extract was washed with water (3x50 m ), dried and evaporated to
obtai n gthyl 3-(quinolin-2ylnmethyl)-TABKB-3ht hal azi n-1-yl acetate (1.54 g).
This substance was dissolved in a wgtgg/gi oxane mxture (70 m /70 m). To
the solution was added 5N pot assi up Byd#oxide (5 5 nl). The solution was
allowed to stir at roomt t fr 15 mnutes, concentrated to renove
eXcess di oxane, diluted h waler (1%0 nl) and extracted with ethyl

acet ate2o(3x70 nm). The aq ayer u@: adjusted to pH 2 with concentrated
HCl. The precipitated soli \7Or 2ten.,#Ri h hot ethyl acetate and then
filtered to obtain the title conpobnd (0.5% , mp. 193-194 C). 10 EXAMPLE
15 In accordance wth Exanple 6, the follow ng conpounds were Péepared. 15

err nzi sot hi azol - 3-y +P.

TABLE 3 | ] 25 hs i hi | - 3-yl M.P

168 5-(%Z- chl owepheniH—+-2, 4- oxadi azol - 3-yl

163- 165 3- phebehzésokhdagpls3yyl 168

169-170 3- phegylbsahibgpphefiyl)~1,2, 4-oxadiazol-3-y1 163-165

218 2-pheny|-§,§h4?§§gg§§zgﬁ¥§!yﬁ' ! Y 260

4,5;9iQgeny!oga?bpnylypothzazol-s-yl 169-170  ;97.500

333 Loa qui nQLF_ﬂeﬁ 1isothiazol-4~-yl 218 |

- qui noxal | n- 2 . e

215217 N mot A PBERYELLads drosagiazol-5-yl 260

230(d) 40  4,5eddphenyloxabbpyli-gilne- 2-yl 197-200

gig-ZSthhlaz&hghglihgbg¥&|dlne-2-y| , 193-194
quinoxalin-2-yl 215~-217
N-methylbenzimidazol-2-yl 230(a)

P oxazolo{4,5-blpyridine~2-yl 228-230
thiazolo[5,4-b]pyridine-2-yl 216
5,7-dichloroquinolin-2-yl 200-201
6~bromoquinolin~2-yl 205-206

® 6,8-dichloroquinolin-2-yl 193-195
3~methyl-1,2,5-thiadiazol-4~yl 160-162
S~phenyloxazol-2-yl 159-162

50 4-phenyloxazol-2-yl 181-184
2-phenylthiazol~5-yl 164-165
2-0-fluorophenylthiazol~5-yl 184-185

55 4-phenylthiazol-2-yl 181-184
5-chlorobenzothiophen-2-yl . 205-206
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5, 7-di chl @r oqui nol i n- 2-yl 200- 201
6- br onoqui nol i n- 2-yl 205- 206
6, 8- di ¢hl oroqui nol i n-2-yl EP 0222 576 B1 193- 195
3-nmethyl -1, 2, 5-thi adi azol - 4-yl 160- 162
5- pheny| GXAMBIE 18- y| 159- 162
o) 4- phenyl oxazol - 2-yl

181- 184 2- Fm:éqgipq niEagmple & thg|following compounds were prepared:

164- 165 2- O fl uor ophenyl t hi azol - 5-yl

184-18%5 55 4- phenyl t hi azol - %KHLE 4

181- 184 5-chl or obenzot hi ophen- 2- y| ===

205- 206 23 EP 0 222 576 Bl EXA Rﬁg According to Exanple 8, the
fol |l owi ng conpounds were prepar.-. 4 [err] 15 benzi sothi azol -

[err], [err] , 66N :

3.7(s, 3H) 4.0(s,2H), 5.8 %?(m?l—.l) 8.3(m 1H) 3-phenyli sot hi azol -
[err] mp [err 5-yl 3 pheqyllsothlazol- [err]

[err] ,60M): 4-yl 1.2(t,J=8Hz,3H),3.9

(s, 2H), 42(qJ =8Hz, 2H) , (s, M7 M?H) ,8.4(m1H) ,8.8 (s, 1H)

2- phenyl- 3, 4- [err] - [err] ,60MHz): 35 oxadi azol - 5-yl
1.2(t,Jd 8Hz 3H)’R 0 (s,2R),4.2(qy=8Hz, 2I—17' 5. 7(5&1&11“4

(m 3H), 78Lm5H)B4(m 1H 5-(2- dhlorophenylL [err]

(égg$5)4 %éﬁﬁﬁfﬁﬁéﬁuiﬁ%ﬂarg %Ls 253, 7.4

25

36

40

50

55

3-phenylisothiazol- C.H

S-y1 2°S
3-phenylisothiazol- czas
4-yl

2-phenyl-1,3,4- czns
oxadiazol=5-yl

5-(2-chlorophenyl) - czns
1,2,4-oxadiazol-3-yl

N-methylbenzimidazol~ CZHS
2=yl

24

hﬁ& dxﬁ“z 6OMirz] <°
3.7(s,3H),1.0(s, 28),
5.8(s,28) ,7.6(m, 8) ,
8.3(m,1H)

mopo 98-104'(:

" HNMR (CDC1., , 60MHZ) 5
1.2(t,J=8H3,3K),3.9
(s,2RH) ,4. 2(q,J=8nz,
2H) ,5.4(s,2H) 7.6
(m,7H),8.4(m,1R),8.8
(s,1R)

*ENMR (CDC1., , 60MHz) ¢
1.2(t,J=8HZ,3H) , 4.0
(s,2H) ,4.2(q, =8Hz,
2H) ,5.7(s,2E) ,7. 4
(m,3H) ,7.8(m,5H) ,8.4
{m,1H)

'HNMR (CDC1 ., ,60MHZ) =
1.3(t,J=8H2,3K),4.0
(s,2H) ,4. 2(q,J=BBz,
2H) ,5.6(s,2R),7.4
(m,38),7.8(m,4H) ,8.4
(m, 1H)

m.p. 118°C



45 (m3H ,7.8(m4H ,8.4 (m1H)
N net hyl benzi ni dazol - [err] BErrl 2 yl 50 55 24 EP 0 222
576 Bl,[err] 5 oxazol of 4, 5- bﬁPozﬂETG sf [err]

mp [err] pyridine-2-yl thiazolo[5,4-b]- [err]

mp. [err] pyridine-2-yl 10 5- phenyl oxazol - 2-yl [err]
mp. [err] 4-phenyl oxazol-2-yl [err] m p.
[err] 2-phenyl Lhi Kool - 5.yl [errl Ry —PBroduct . .15
2-0-fl uoroph .D. -10b°6r ]

t hi azol s 5- yl?J 010“ o bzlol 2-yl Etfieﬁr] m.p. T08-107°C mp. [err]

20 5-chl ot enzo |o- phen 2-yl [err]

mp. [err] 2% ﬁmleﬁ 5,4-b] - m.p. 111-113°C

(N-Mor phol | n(pﬁlmﬂe’s.x_@,ﬁ d| chl or ob7er§zot hi azol - 2-yl et hyl ) - 4- oxo- H pht hal a
zin-1-yl acetate, hydrochloride To the sodium salt of

N- 2- hydfoxyet sRghHenyloRazed - pryedar agﬁ? caut i ouml.p.addiSng.wdci um hydri de
(0.45 30 g; H0% w eral.oil) t | 4taiy@p Of

N- 2- hydr oxyet‘g {ngf?%l ngl(si%l 15 t ol uene 8’ 1)%% li31 Edd d a

sol ution of e-pHenylthiazol-5-yl C H m.p. 104-1 06

3- (benzgt hi azpl| lzﬁﬁwr)ey ¥- 0XO0- EQEiidl chl oro- ghphalieatroyerl acetate (1.23
g) in tolueng: stirrimy he reacti on m xture at room
tenperature for 24 hours and then at [err] for 6 hours, it.was exposed to
HCl gas and thg,gg | 4H {5 - 20 %added tom@t.unamdwmeous sodi um
bilcar bonate (1 and extract ed ethyl acetate (3 x 100 m). The

or gani ol ayers-vgttl sifobshzotth idd- evaporated and the resulting solid was

di ssol ved i n post-<@eyX 30 ). ExpostBg of this soputild9-14238eous HCl gave
the title conmpound (0.12 g), which was characterized by el enental analysis
(C, 49.83% H,3.83% N, 9.36%. EXAMPLE 18 40 Sodi um

3-(5-trifluoronethyl benzot hiazol - 2-yl et hyl ) - 4- oxo- 3H pht hal azi n- 1-yl acet at
e Sodi v EEMMBEHe (54 ng) was added to

3- 5tr|fluoro net h zot hi azol - | met h - 4- 0X0- thalazm- Iacetlc
SORPIMEARAT 2 ﬂag{wiﬁ E-gichipr qbﬁr\zo iador %vtma P‘E'FH'? azi

was corrpl et el’ot §1um sal E?NSQL or| hc(a)lm ca Pous c;e (8';5

m w/es vi [3 M{nﬁeral i) to 5‘;%8? Egne (50

r esi due_ Jsa SR g o 5.& ,smhg m Qla B W5p 1
(0.43 g; iﬂ ‘toluene (30 mi). After stirring the reaction mixture at room temperature for 24 hours and then at 60°C

for 6 hours, it was exposed to HCl gas and the precipitated solid was added to saturated aqueous sodium
bicarbonate (100 mi) and extracted with ethyl acetate (3 x 100 ml). The organic layer was dried and

35 evaporated and the resulting solid was dissolved in acetone (30 ml). Exposure of this solution to gaseous
HCI gave the title compound (0.12 g), which was characterized by elemental analysis (C, 48.83%; H,3.83%;
N,9.36%).

EXAMPLE 18

Sodium 3-(5-trifluoromethylbenzothiazol-2-yimethyl)-4-oxo-3H-phthalazin-1-ylacetate

Sodium methoxide (54 mg) was added to 3-(5-triflucromethylbenzothiazol-2-ylmethyl)-4-oxo-phthalazin-

1-ylacetic acid (0.4 g) in methanol (10 ml) at room temperature. After the addition was complete, a clear

45 solution was obtained which was stirred for 15 minutes at room temperature. The excess methanol was

evaporated. The residue was triturated with ether (20 ml) and filtered to obtain the pro t (0.43 g; m.p.>
300° C).

EXAMPLE 19
50 :
3-(5-Trifluoromethylbenzothiazol-2-ylmethyl)-4-oxo-3H-phthalazin-1 ylacetate, dicyclohexylamine salt

To a mixture of 3-(5-trifluromethylbenzothiazol-2yimethyl)-4-oxo-phthalazin-1-ylacetic acid (0.42 g) in

methanol (10 ml) was added dicyclohexylamine (0.2 g) in methano! (5 ml). The resulting clear solution was

s5 stirred at room temperature for 15 minutes and then evaporated to dryness. Trituration of the residue with
ether (30 ml) gave a white solid (0.38 g; m.p. 207 * C).

EXAMPLE 20
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300 C). EXAMPLE 19 50

3-(5-Tri f1uoronet hyl benzot hi azol E% ) 4- oxo- 3H pht hal azi n-1

yl acetate, dicycl ohexyl am ne salt a m X ure of

3-(5-trifluronethyl benzot hi azol - 2yl rret hyl ) - 4- oxo- pht hal azi n-1-yl acetic acid

(0. 42 g) 3-{smrifBdrdimstyibenzdbiasbl-2yinnens ) 3QEesH-slita)seih-0-pReE adid, MRgllkingsall) | N

met hanol : € resulting clear solution was Stitred at room

t enper at ur & dolutionld 3FG-hillicmnetgitlerizbtRiazoR2 gty emko-piithalkizi1e@Betic B (410 atg) el Of

the resi oegunind 198hpicn meBahohs) m)awae stbredal b@n tipbreliu(eCor3f hoyr and hien &@pbrdisd

EXANPI_sE Qingess. ThebBsidue ML trififaedBdith ether (25 ml), filtered and the collected solid was air dried (610

3- (5- Tri fbuopddBt®y| benzot hi.azol - 2yl et hyl ) - 4- oxo- 3H pht hal azi n-1-yl acetic

acid, nmeglumne salt A solution of

3- (5-tri EXAMRLERt hyl benzot hi azol - 2- yI met hyl ) - 4- oxo- pht hal azi n- 1-yl acetic

acid (419 nmg) and negl um ne i n nmethanol (50 m) was stirred at

room t'® nﬁﬁnigpmbgnqojquo}' %‘V'ﬁﬁt'?v' 'ﬁﬁﬂ'%ﬂ%'%&ﬂ%ﬁ%ﬂxﬂw'ww sait yness. The residue
t he

\C/jV?.IS eér I( téll'lr te & %t b235 -oxo-phg-alazm-1-ﬁacellcecag:lsd(4§(9 ] 8 as ar

o at mperature, for K, an or ted to
?Teg(gisu% O ryne El% Q wa tn ht)‘ eyr’wer (2é ﬁﬁ?h&i# Aﬂecjte 1 § m 7 m.p.
3- (5- brom)benzat h| azoI 2 yI met hyl ) - 4- oxo- pht hal azi n-1-yl acetic acid (430
nmg) and prahpigiee (196 ng) in nethanol (50. m) was stirred at room
tenperature—for—an hour and evaporated to dryness. The residue was
t Ny ur at eyl oi@-suiiminehyibedRotidzple-29fhetngp4-5-dHbhiablietiigdtay filtration (620
ng; Me. 15 [err]. EXAVPLE 2ZZ Ethyl
3- (5-sul fi mgl aretideychid esuitibrh ioh 20lyiES-thioyethipibénzdthiazble Dytmedivi)alokdiptitazrini -Ylacetate
-yl acet at1®6g)0n didoratormi (t@mICwdschddell rodta-chiprapbroxybenzoic acid (0.50g). The resulting solution was
et hyl - ( Sstirbd etestwegh [9eén £dorhi boup| The 2hlgrbiompt spjtidn Wasowashesiwithal026z $odiurh-bjdadvonsteat e
(1. 06Qg) salutiorh[3sRemkIDand) thel Sapbrptediqrganic] et wae tdied: bMeomagresiem pultsie il evanerpigd to
(0. 508) . dryess. (o wasidhgwassiyrifiad kyrehigenstogranhy ouet siiea grd faxeidain fhe fiflg comppund [4¥ar .
The chl oHMEy GPSli 69t Mk Vi LTBERctROEHs, BUNG8D (% 2 Hi (s H8Wa L 86 (3t 2n
(3x20m ) "&hRd M¥élsepar at ed organic layer was dried over magnesiumsulfate
and evapgorated to 25 dryness. The residue was purified by chromatography
ovay si | BAMEER o obtain the title compound [0.819; HNMR [err], 60 Miz):

3

%52 (Zi; -pr%tmahlm -yilécét:ﬂé J =8Hz, 2H), 5.75

3- ( 5-sul f Omyéo 5rh Xij QW (s% m%meﬁzo&la}/(llé:@-%n&hh)-éoxg)39 pﬁthkl&ﬂ“%c@tgtk Q1 aﬁgy L”?(pet at
e A sol u;nb IEhl perox enzonc acid_(1.3g) in chloroform (50ml) was stlrred at room tem erature for 1 hour. This
Et hyl 3:( S5chtbPREt véler bk&ﬁm Blcafbonatd 5 lﬁ’&l (bx Slrad wis &neM Eﬁ:p et at

e (1.0 g%vaeaaslemtoaraﬁfa ugﬁt%mcaswﬂ@agdanmm icBCk ) m(tc m:r ahos.Ms(HYdo was
stirred gfoH)00i¥ ¢ QBAS, 241585 fs00H), 7. 488, 7H)NI S 35 sol ution was washed with

10% sodi um b| carbonate solution (3x20m) and the organic extract was dried
and evapexsameguo obtain a light yellow solid (0.85g; '"HNWVR [err] 60MHz):
1.2 (g T =Hz, 3H), 3.1 (s, 3H), 4.0 (s, 2H), 4.15 (g, J=8Hz, 2H), 5.85 (s,
2H) , 7. 4EByl13 A-(@tiflddrroethyl-2-a-methyl  benzothiazolyl)-4-oxo-3H-phthalazin-1-yl-acetate  (; Ri =OCzHs;
Rs =R: =H; Rs = CHjs; Rz = 5-trifluoromethyl-2-benzothiazolyl; X=0)

A. 1-(2-Benzothiazolyl)ethyl chloride

45
To a solution of 1-(2-benzothiazolyl)ethanol (2.5 g) prepared according to J. Indian Chem. Soc., 566
(1974) in methylene chloride (50 ml) was added thionyl chloride (3.32 g) and the resulting solution stirred at
room temperature for 1 hour. The solution was poured onto ice-water (100 mi) and the organic extract
separated. This extract was washed with aqueous bicarbonate (10 mi of a 5% solution) and then with water
s0 (50 mi). The methylene chioride layer was dried over anhydrous magnesium sulfate and evaporated to a
light yellow oil (2.08 g).

B. 1-(5-Trifluoromethyl-2-benzothiazolyl)ethanol mesylate

55 To an ice-cold sol on of 1-(5-trifluoromethyl-2-benzothiazolyljethanol (m.p. 93-94°C, 4.94 g) in dry
pyridine was added methanesulfonyl chloride (4.58 g) and the resulting solution stirred at 0° C for 1 hour. it
was poured onto water, extracted with ether and the ether layer washed with 10% hydrochloric acid (2x20
ml). The organic extract was dried, evaporated and the residue triturated with hexane to obtain the desired
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EXAMPLE 24 40 Ethyl  3-(5-trifl uororrethyl 2- a- net hyl

benZot hi azol yI) 4- 0x0- 3H pht hal azi Gtate (; [err] ; [err] = T[err]
= H [err] [err] = 5-trifluorone hy- -benzothlazolyl X =0) A

1- (2- Benzot hi azol yl )et hyl chloride 45 To a solution of

1- ( 2- benz ednidoanticds \sbildedh pageol g 8.dr g) prepared according to J. Indian Chem
Soc., 566 (1Owijurd nf ety #ydxesiepiatalagind Grcddd) (3134) g)vams sadiche thydride @t3d g;cs0ROwiwde
(3.32 g) dispbrsidngn mirsrdl wil) rig digwethyiforrgamidet 25 mé)dwaat stirabah roeneewertturedorf 38 mifutésour .
The ﬁol ut ueder nitiegepoLer thel saiutiprp otitained wes @dded EBHrifilioyongetial-2-benzathiagelyilethansk mesyvite
separ at®ed 3-21%idissaved incdimethyiermamidé: Scmiithe ieagiipn aixiere stined fdy emagditional] igumndnd géured 504
sol ut i on) oairetaien(GRimih TheepHeef toomixtars vaprbroughtiect.thiy rdltiemel 199 hyprioghionie agid (S was
dri ed oveMaafHrasted with gk pagisteslP ad-cTharrrtrash apd rashed) Wit waten 58 m)). gead) QYW oi |
(2.08 g). a'Eﬁ'Vd@“s( magnesiym RS 789 B °’2‘°‘béﬁ"li SlUAs BPBcy MePyiittbby PrEmpogiaghysey

To an i ceSli% QoTuips Wiy sty! a"? larefores @Rt AYIwe- Pe s tanrasdis? ?’e‘”ﬁﬁé?ﬁ"ﬁ'f‘ed

(mp. 93%- 5¥1°‘ep°'9f'°©ﬂf QYpnte. -y ¥'di ne was added net hanesul fonyl chl oride
(4.58 9g) I;,réearesultlng solutlon stirred at 0 Cfor 1 hour. It was
poured on , extracted with ether and the ether layer washed with 10%

hydr och! Ogfonfiddoit- 84 R Rbanzort6ly RI-GRthhalEt - fGbuitBsq 0T €0, evaporated and
the resid ed 26 EP 0 222 576

Bl conpound g% gi&hdntbthyBbrethisdle Cwas ﬁreg)accoﬁlr@ S ExEMpI® F C il from 5-methylben-

4- 0X0- 3H- pdiiskale Madé adeoddiing G ERER Chi b, 4601{ 9650 ! BlobyEEs! sheWsd (thb faifbwlly NRRYO
W W di Speresbriancel A TMSNEY MHz, @DICk): 418 (elermet Dyddf o, neroHe ) <(2189), 7085 )\, WaiS =30H2), 1sad- at
r ogm t enpexetameee.f@rH)30 m nutes under nitrogen. To the sol ution obtained
was adced 1-B Etiird-(GimethylosnedtiiazolyP4-exraHaghinalazrel -yiapasté prepdrednaesoydiag te Example3il ()
di ssol ved hadnthel falfetidgy NMB resemenche - (TMSr{BOMHE, IGDO: altigBHNIHLB.0%(82H) #2Wed@HEB)- an
addi t i onals.8(seH).72-8RMddh9&¢.16ht 0 i ce-water (50 nm ). The pH of the m xture
was brought G dhestitie corgposritivas ipeenarerd act@dndipdixerotid t: mep. 8%2841® nl) and
extracted with ethyl acetate (100 nl). The extract was washed wi th water
(50 m p& BXAMRLERGer anhydrous magnesi um sul fate and evaporated. The crude
product was purified by chromatoqgraphy over silica gel by eluting with

et hyl acet SPESRTropPHipoNTS 'r,i-' A9 'f thalag'ae'# ¢ conpound (2.0 g) was

:i:%l/zggt %fda.l% nélt}(‘t%;gdx e%llf )gbﬁl th aZm lfn % 3@% ,_,B"{eg‘%fé'gmam'ge 13 |) was ?ndded

Aft |t t ter
95, 499 ( extr sdwﬁrp usﬁé.e% 9%6 °Ewaut>pb B &.J\E%Eﬁaa%m% %anf;e 3\4% 60
g/Hi;S [Z;If i h h(n'és@rlj&amzd biatné{%{eﬁf’rin ©3.64 §mpTh1s-138

3-(5-net hzkmm_m h| azol yI ) 4 oxo 3H— pht hal azi n-1-yl - acet at e prepared
accordingTto EXanple 1 D had the following NVR resonances - TM5, (60MHz,
[err]) 1. 2(tw TableSHizhe3irdt tida iBlotntodidieh wére Plefardd BB iHa nidkipd of BhS.LPatent 4,251,528 and the
(s. 2H), 7. Briindf interthhdiates B the bidthod of Example 13C.

40
TABLE 5

“ COZEt

b

7 ~

50 3

55
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C. The title conpound was prepared according to Exanple 1 E, mp. [err]
25 'EXAMPLE 26 EP 0 222 576 B1
EIhyI-3-(5-fIuorobenzothiazonI-Z-y|ﬂﬂﬁ%ﬂ%-4~oxo-phthalazin-ylacetate To a
m xture of ethyl 4-oxo-3-H phthal azin-1-ylacetate (2.34 g) in ’
di met hyl formam de (15 m ) was added 30 sodi um nethoxide (0.51 g). To the
cl ear yel | ow sofubstituenti ned upon stirriBgodwetni xture for 5 m nutes was
added a sol ution of gapf! uoro-2-chl oronet hyl §engopgyagege made in accordance
with Example 1C in_dinethylformamde (5 m ). After_stirring the resulting
sol ut’ion for 1 houf™CBg was poured onto i¥eSnale?StED2Ri) and extracted
with nmethyl ene chl geCclle. Evaporation of tgeporpee-r9exCract gave a |ight
orange col ored sngg, !@hfh was crystallized f%?ﬁ} thanol to obtain the
title conpound (3. '3, p. [err]). 35 EeRpL n Table 5, the first two
i nternpdi ates wer e6pN@pared by the met hodmop. (RBA-PABRAt 4, 251, 528 and the
remai ni ng i nternedhapgS by the nmethod of npyeal eAO0 TABLE 5 45
[err] 55 27 EP 3 9@2 576 Bl SubstitueHF¥B' 2581350°¢ Product 5-F
U S. 4,251,528 5 7-0CH, [err] m.p. 231-232%C 4 251,528 7-C1
m p. Eerr} F-GJ-@I—NOZ mp-n[ﬁrrhﬁﬂ]nvc 6- NO2
mp. ferr err] ., m p. r r m p.
[err] [err] L-xsoptopyl m p. [err]&ﬁé é égFgcla,;s'za
TMS(300MHz, [err]):8.28 (s, 1H) ,7.63(d, J§3 ¢ lsaé-igﬁ ﬁgﬁgszm,a 92(s,
2H) ,3.04(sep.,J=9Hz, 1H), 20  2H) ,3.04 (sep. ,J=9Hz, 1H) ,
5(d, J=9Hz, 6H), 1. 16(t, J=6Hz, 3H) 7-i'so rggya J=9Rz 38) 1 iS%tB(SOON+E,
err]y 8.32(d, J-9Hz, 1H) 7. 65(dd, J=1Hz, 2§; Bz, 3 ) A ’
Hz, 1H) , 7.55(s, 1H) 4.15 (q, J=9Hz, 2H), 3. 96 s,Q?—E, 3.06(sep.,J=9Hz, 1H) ,1.27
7-isopropyl TMS (300MHzZ ,CDC1,) :8.32(4,
- J=9Hz,1H) ,7.65 (dd,I=1Hz,
9Hz,1H) ,7.55(s,1H) ,4.15
(g, =98z, 2R) ,3.96(s,2H),
3.06(sep.,J=9Hz,1H) ,1,.27
{d,J=9Hz ,6H) ,1.18(t,J=
6Hz, 3H)

(ol

G—CF3 ™S (90MHZ ,DMSO-dé6) :13.0~
12.6{br,1H) ,8.4(s,1H),
8.2-79(m,2H) ,4.00(q,J=

~ 98z,2H),3.98(s,2H),1.0(t,

35 J=9Hz,3H)

7--CF3 ™S (90MHZ ,DMSO-d6) :13, 0~
12.6(br,1R) ,8.5(4,J=9Hz2,

) 18) ,8.22(m,1H) ,8.1(s,1H),
4.10(1,J=9H2z,2H) ,4.10(s,
28) ,1.15(t ,J=9Hz, 3H)

45 EXAMPLE B

The following intermediates were prepared according to Example 1C unless otherwise indicated. All
melting points are in degrees Centigrade.
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(d,J=9Hz, 6), 1. 18(t,J= 6Hz, 3H) 30
TVB( 90MHz, DVBO- d6)
9Kz, 2H)
[err]

, 8.5(d, J=9Hz,
4.10(1, J=9Hz, 2H), 4. 10( s,

1H)

35

[err]
:13.0- 12. 6(br, Ep)g 228546 B811H) .
,3.98(s,2H),1.0(t,
. TM5( 90MHz, DVBO- d6)
, 8.22(m 1H)

, 8.1
2H) | 1. 15(%@

- 3H) 45 EXAMPLE B The fol |l ow ng

:13.0- 12.6(br, 1H)
40

i nternmedi ates were prepared according to Exanple 1C unl ess ot herw se

i ndi cated. All

222 576 °B1 TABLE 6 |

Product 6-dC r rr] 60MRz): 4.75(s,2H), 15
7.35 (dd, J=8Hz, 1H) ,7. 78 2. 8 -~ 7. 8 5 (d, J=8Hz, 1H) 5-Br
H - Br  mp. 197386 B R H - Br mp. 108 7-Br
H - 40 Br [err] 60M%):4.7(s,2H),’57.2-8.0(m3H) 25 5-d,6-0
- Br [err] :4.80(s,2H), 8.00 (s,1H ,8.15(s,1H 4-d,6-d H
Br  mp. [sabktieuddt . 90ME) : 4 80(x 2H), 30 Product
7.45(d, J=1HZT—7-©5 (d, J=IF, 1F) [erT] F = Br
[err], 90MHz§+~8185(s, 3H), 4 75(s, 2H) ,Be O5(asiMR{(2DOLY, 60tz Y : 518! 05224 1H)
7.85 (d& 35 7.35(aaQoe=z 8%, 1Ry 7.75(d,J= H
- Br [err] 2.8Hz,1H) ,7.85(d,J=8Hz, 1H)
. S-Br ;¢ - Br m.p. 107
o/ .
7.2-8.0(m, 3H)
8.00(s,1H) ;8.15(s,1R)
, *HANMR (CDC1.,,90MHZ) :4.80(s, 2K),
O w 7.45(d,J=182) ,7.65 (a,J=1Hz, 1H)
6-0CH3 B - Br 'EN!IR(CDC13,90!IK2) :13.85(s,3H),
4.75(s,2H),7.05(44,3=2,9Hz,
18),7.25(4,J3=2Hz,1H)} ,7.85(d,J=
35 951z, (1H)
6~CH, H -  Br 'HNMR(CDCl,,90MBz):2.45(s,3H)
4.90(5'23) "7025 (d,J=7HZ,IH, ']
7.60(s,1H),7.85(&,J=8Hz, 1H)
©  s-c1 E - ClI m.p. 78-80
4-C1* H - Cl m.p. 114-115
*® 2H) ,7.0-79 (m, 38)
4~F ,5~F* H - Cl m.p. 68-70
5-Cl,7-Cl* R - Cl m.p. 74-76

50

85

mel ting poi

egr] ‘

Spstituent

fts are in degrees Centigrade.
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8.2-79(m 2H), 4. 00(q, J-
J=9Hz, 3H)
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4.90 (s, 2H) ,7.25(d, J=7THz, 1H), 7.60(s, 1H), 7. 85(d, J=8Hz, 1H) 40 5-C

H - mp. 78-80 4-C* gpo222576 BY - Cl mp. 114-115 4-F*
H -. CI [err] (60MHz, [err]:4.9(s, 2H),7.0-79(m 3H) 4-F,5-F*
H - mp. [err] 5-C1,7-C* H d mp. [err] 50 55 29

EP 0 222 ubsti t ugnt er X Pr oduct
4-d ,5- o 88 Qsﬁigﬁ g2 ' TRy [Nnﬁalaolvlf—ﬁepﬁa—-?&ﬁﬂ%tﬂ, 5

° 6(d2H J51002k. &12(d, ZHHJ— 10HZ) . cnc1 y:a.7(s, 289 P Lerr]
0 Lerr] H eéi%_% éﬂ’ﬁ? -2(4:38,0% 0
TNVH®OM . [err] -tz 11, 7.65(d. ) 3 ik

1 4.9(s,2H) 3 00(sep., J= 6Hz, 1H) 1. 35(d, J=6Hz, 6H) H [err]
d 4HUNR(75@|YHZ [err]):2.0(d, 3H, ﬂ—§H21345135q 1H,J=8Hz), 20
7080(m4H) [err] [err] - [err] mp. 84 5-C [err] -
[err] pps-ea§94 25 H B = ClH m.p 11(51116 HNNR(GOM-lz,
[err])?5.25(s” 2H),7.0-8.0(m4H) 5-CL - Cl ' HNVR( 60MHz
[err] ): 5625691::@@(,17 0-8.0(nmr3H) @b * 'HNMR w hBgd,Can. J.
Chem, 43, 2610 (1965) 35 EXAMPLE C 40 J=9Hz, ) i D Mniﬁmedu ates were
prepared by the indicated methods of thba})ﬂo‘w%#‘iv" B2y met hod of
Exan'phﬁ 1 B 45 4 9(8,2ﬁ, 3 0 (Sep.,
6Hz,1H)1.35(d,J=6Hz,6H)
H CH3 - Cl 'HNMR (60MHzZ ,CDC1.):2.0(d,
U 3H,J=8Hz) ,5.4 (q, 18,J=8Hz) ,
" 7.0-8.0(m, 4H)
5-Cl1 CH, - 08020113 m.p. 92-94
® = E S Cl ‘'HNMR(60MHZ,CDCl.):5.25(s,
2H) ,7.0-8.0 (m, 4H)
5-Cl H S Ccl *HNMR(60MHZz,CDCl1.) :5.25(s,
bso ) 28, ,7.0*8.0(1“,33?

* Prepared according to Can. J. Chem., 43, 2610 (1965)

35

EXAMPLE C

40 The following intermediates were prepared by the indicated methods of the prior art, or by the method
of Example 1B.
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30



50 55 30, EP 0 222 576 B1 TABLE 7 4 5 N 10

7 Substituent Product 5-brono
) EP 0222576 B
Chemi cal Abstracts; 1957 15 0 576 B1 52,6319
67brpnn J. Chem Soc.:; 1936, 1225 7-brono
Liquid;, me 228 20 5-C1,6-C TABLE 7 mp. [err] [err]

Prepared simlarly to pro- [err] cedures in J. Chem Soc.; 25
1922, 1493 and J. Og. Chem; 1976, 41,776 4C1, 6-C

Synthesis; 1976, 730 30 4 6-d Synt hesi s;
1976," 730 EXAVPLE D_35 2- Chl or gphenyl ) - 2-chl oronet hyl -1, 2, 4- oxadi azol e
A 0-2-Ch|orobenzoy|5c oeyetamni xigﬁ 40 Chl or acet am doxi ne (5 Q)
was di ssolved in warm b (20 @ 2-chl orobenzoyl chloride (6.4 m)
was cautiously added_t <-The—Tte8Sulting m xture was heated at 40 C for 30
ninutesmand excess beénzenE was renoved. After cooling to roomtenperature
the solidifed mass was triturated with cold benzene and filtered to obtain
t he conpound 1.g gi!gkgl Lerr]. B. 0-2-chl orobgpgauktchl or oacet am doxi ne
(1.4 g) was add xi ng di gl ymetTomi—ana tne 45 rerluxi ng
continued for 10 giLgphgs. After coochemichleabstehicts;n1950re was poured
onto wafser (20 ml) containing ether 5@3@318). The ether |ayer was washed
with water (2 x 50 ml), saturated aqueous sodi um bicarbonate (2 x 10 m)
and the organic | gwerombi €d and evapqr ghetk. Sbe.;edi936q AR225chr omat ogr aphed -
over silica gel to obtain the product, 0.8 g of a colorless oil, "HNVR(

[ e&r], 60MHz) : 4. 7 76brawp, 7.45 (m 3Jguid;imfey 228) . 50 EXAMPLE E The
comer cdeal | y avail abl e 2- am no- 3- hydroxypyridine (5.0 g) and diglynme (30
M) were heated #&=Clg6-Llt o obtain Mm.pol 334ed35P€ this sol uti on was added

2-chloro-1,1,1-tri et hoxyet hane (9. 9%) and the , |,
6-CH repared similarly to pro-

3 cedures in J. Chem. Soc.;
25 1922, 1493 and J. Org.
Chem.; 1976, 41,776
4Cl,6-Cl Synthesis; 1976,730
' 6-C1 Synthesis; 1976, 730
EXAMPLE D

35
5-(2-Chlorophenyl)-2-chloromethyl-1,2,4-oxadiazole

A. 0-2-Chlorobenzoyl-chloroacetamidoxime

40 Chloracetamidoxime (5 g) was dissolved in warm benzene (20 ml) and 2-chlorobenzoyl chloride (6.4 ml)
was cautiously added to it. The resulting mixture was heated at 40° C for 30 minutes and excess benzene
was removed. After cooling to room temperature the solidifed mass was triturated with cold benzene and
filtered to obtain the compound 1.6 g; m.p. 126-130°C).

B. 0-2-chlorobenzoyl-chloroacetamidoxime (1.4 g) was added to refluxing diglyme (10 mi) and the

45 refluxing continued for 10 minutes. After cooling, the reaction mixture was poured onto water (20 mi)
containing ether (50 ml). The ether layer was washed with water (2 x 50 ml), saturated aqueous sodium
bicarbonate (2 x 10 ml) and the organic layer dried and evaporated. The residue was chromatographed
over silica gel to obtain the product, 0.8 g of a colorless oil, "'HNMR(CDCla,60MHz): 4.7 (s,2H), 7.45 (m, 3H),
8.1 (m, 1H). '

50
EXAMPLE E

The commercially available 2-amino-3-hydroxypyridine (5.0 g) and diglyme (30 mi) were heated at

125°C to obtain a soiution. To this solution was added 2-chloro-1,1,1-triethoxyethane (9.9g) and the

55 resulting mixture held at 125° for 1 hour. The solution was cooled to room temperature and then decanted

to remove a black byproduct residue. The filtrate was diluted with water (50 ml) and the resulting yellow

precipitated 2-chloromethyl-oxazolo[4,5-b]pyridine was collected (1.5 g). A small sample was crystallized
from isopropanol (m.p. 115-118° C).

31



55 resulting mxture held at [err] for 1 hour. The solution was cooled to
room tenperature and then decantgplgig EfgiBYe a bl ack byproduct residue. The
filtrate was diluted with water (50 ml) and the resulting yell ow

preci pitated 2-chl oronet hyl - oxazol o[ 4, 5- b] pyri dine was collected (1.5 g). A
smal | sanp?-Ehlgrarmetyl-{hiskcld($.4-bleytiding orasi yegared pemilatly (bsn ipatinges miixturg@ Jof 3-anfiife-2d 222
576 Bl Zoeemtepiopysidine K34 ok Aichioverl 31 Fiethoxypibgnei (B1F 19 andaethapplcBimb dit 64 % forad hquryy
heati ng The giude splid resplting_fropp gyaporationgf ,etlglarp[ Wh{omatﬁ@'a;{hgd gvey }'lllca gel to obtain 2.94 g

2-ch ord’f![‘efmﬂuqtr"?%tm&?( t hane ( 6.5 and ethanol (60 m) at [err] for 4
hour §5 TheSiEjiaie 2<hppRet %édl"t'?‘ PSW'@\?@{?@H&& Of Gfwast iouneg) frofpy 2-amino-4-

chr omat JYpREDYBgREd Pydrochjonglg a ‘1%"*@%‘{ Li-ristheryetang fn ¢438%y oduct,, m p.

[err]. SEXA Pl_ES|=m larly, 2-chloronethyl-5-trifluoronethyl benzot hi azol e, mp.
52 C d from2-am no-4- trifluoronethylthiophenol hydrochl oride
and 2;chl o lihe B

I nter meq,lf Ei;lgm;le’d te;o”‘é %‘r"mrrg%m%nf 2%%&'%\/%?&96?@& edlhge e?? orb ocrlmset 0flsted
bel ow or by the nmet hod of Exanple E. 15 20 25 35 40 45 50 55 32 EP 0 222
576 Bl [err] EP 0 222 576 Bl EXAMPLE G 5 The benzoate of

4- phenyl t hi azol e- 2-net hanol (7.4 g), prepared according to J. Am Chem

Soc., 153, 1470 (1931) was dissol ved in anhydrous tetrahydrofuran (50 m).
To this solution was added |ithium al um num hydride (525 ng) and the

m xture stirred for one hour at roomtenperature. After carefully quenching
the excess lithiumalum niumhydride with ethyl acetate, the m xture was
powred onto ice-cold water (50 ml) and acidified to pH 3 using 10% HCl. The
m xtue was filtered and the filtrate was extracted

25

35
40
45
50

55
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is
412

20 25 30
Pr oduct

evapor ated and the

[err]

Hel vitica Chimca Acta 49,

Thi s conpound was converted to 4-
Med. Chem 4,351 (1961).

(1.8 g9).

met hane sul fonate according to the procedure
412 (1966) except for the last two internediates

The organic extract wad dried,

EP 0 222 576 B1 TABLE 9 5

N 10 R

g were prepared by the nmethod of J.
45 50 55 34
4 N RO

crude product was purified by chrofpgess gyt o obtain
phenyl

4- phenyl t hi azol e- 2- met hanol
EXAMPLE H The followi ng internedi ates were prepared by the nethod of

Hel vitica Chimnmca Acta 49,

whi ¢

10 with ether (3x50m).
phenyl t hi azol e- 2- et hanol ,
described in Exanple 24B. The nelting point of the product was [err].
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2 br onophenyl - mp. [err] 2-CF  phenyl

"HNVR( [err], 60MHz): 40 I
4,8(s,2H) ,7.8(m4H benzyl EP 0 228's7é 1 " HNVR(
[err]. 60MRZ): 4.0(s,2H) 4.4 (s,2H), 7.3(s,SH 45 EXAMPLE J 50 A

m xture of 5-chl oro-2-hydroxyaniline (10 g), chloroacetam dic acid ethyl

esterhydrochloride (8.5 g) in chloroform (100 m ) was refluxed for 5 hours.

The dar KEXAMPMA Gsol ution was filtered, washed first with 10% aqueous

pot a§S| um hydr oxi de solution (10 m) and then water (20 nml). The organic

| ayer swas dhe bepzqaiaefriodipryiiviazale Ramegipnal st 9#19@9%%%?@?93@ 4 e (CheresSpc., he
resi due &S (1951 ¥ascgisspiyedc 9| afyfraum rt?iﬁh!t‘g-r’ '}nT thSSiOBB’“O”asy?dé?Qj lithigm 6 g)

55 T;%“'T“}glggr@f\ﬁ“n 2p mgéran%meam'é;%f:&/% F@ te th °‘"H§'3'§§6§5§f,% Onbggﬂﬂllﬁye

EP 0 22 i°Pds- g |
- "?‘)‘? % fq‘gﬁ% ‘p eﬂ re of

E |ng1 %

1 wuh th x56ml). T r ri w pu

2% 1] ?o"%s%?g T Gl Mgim '54 § Tyatoon
tetrachlf; Fi ol h gme my

ultravio angfpgﬂﬁofth ecarre e her C an then ubsi deg upon
conpl etion O e react |on The precipitated succinim de bypr oduct was
filteredepiremd the filtrate was concentrated to renove carbon
tetrachloride. The residual liquid was distilled to obtain pure

2- chl or o- 17fe fiidwirigeibtramsilisied1asre pleddred by thebmddhod| o HebvitidbCHiwita Afta 4d) a2l(1g968)on Of
2- chl or cextepl foll thé lasitivininteynaidiams ehi¢tbwdde prppabedtby Zheaiibttiod iohd. Melicaoner. 4,331 Hiogl). was
heated at 80 C 25 for 15 minutes. After cooling to roomtenperature, it
was dessovied in nethylene chloride (30 mM) and the resulting solution was
washed with 3N HCl (10 m) and then with water (20 m ). The organic portion
was evaporated and the residue chromatographed over silica gel to obtain
2-chl or onet hyl benzot hi azole (3.35 g; 90%yvyield), mp. [err]. 30 Exanple L
2- Chl or onret hyl - 5- br onbbenzot hi azol e A m xture of crude

2- ami ffo- 4- br onot hi ophenol tin hydrochloride conplex (71.6 g) prepared
according to JACS 53, 209 (1931), 2-chloro-1,1,1-triethoxyethane (58.7 @)
and ethanol (400 m) was heated to gentle reflux for 30 mnutes to obtain a
solution. To the warm sol ution was added 3N HCl (10 m) and the

precipjtated

5’3‘50

hﬂ

50

85
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solid was col |l ected, washed with water and then dried to obtain the title
conmpound‘(35.5 g), mp. [err]. Ex A
2- Ami no-4-trifluronethylthi ophenoﬁmh%grwggﬁﬂori de The commercially
avai | abl e 4-chl oro-3-nitrobenzotrifluoride (100 g) was dissolved in ethanol
(400 mM). To this was added porti onvw.fggﬁgsg ution prepared by first adding
sodium sul fide hydrate (80 g) to hot 45 -(200 m) and then sul fur
(9.6 g). After the intial exothermc reaction had subsided, the reaction
m xture was refluxed for an additional 30 m nutes and then cooled to room
terrp}srat ure. The precipiated yechow gokid pas col |l ected, washed with cold
et hanol and then dried to yield 7/
4,4 -ditrifluoronethyl-2,2 -dinitrodi phedyl - disulfide (63.0 g; mp.
152-154 C). A mixture of this conpoOrRd-(68® g), tin netal (20 nmesh, 132.0
g), ethanol (500 m) and concentrated HCl (200 m) was gently refluxed at
80 Cti'?l a near solution was obtained. Then the reaction was maintai ned at
70 C for 30 nRnutes. The warm sol ution was PEPABEE] and the filtrate
concentrated under |ow pressure to a viscous éi i, d. thi_s ﬁgg added 6N
HCI and the ppbenyiltated white solid was fi F‘g ?’%&;‘Fq]%%@?r"ﬁat Bitle
corcr:hpf)qu (4%? g mp. 208- 20ﬁ ICb). B.h l‘ ’ | f
2- oronet hyl - 5-trifl uqQronethyl benzot hi azol, Utgl ,
2-am no-4-tri m%’%thi ophenol hydr ochl, 0 S Z}drs(g ;%,'e't hanol (125
m) was added 2-chloro-1,1,1-triethoxyet hang’ g3k /G "‘?he'm xture was
heaged for | hour at 60 C. The sol ution was ‘¢oncéntrated to renove excess
et hanolz and tr]‘?_Br e}%etd's‘{]}_g materi al was extrgCted sty gieleer (500 m ). The
organi c extrac Wad Washed successively wt 0% HCl (20 m), water (100
n), 10% sodi ynghi ﬁg{@; 36 EP 0 222 SwmwRi(cpdly,60MB2YId¢ wat er (100
m), and then evaﬁ%?%t ed t_yg' obtai n an anber 2@ (&,98)qi4.7 (&)i2M) ,crystal lized
upon standing at roomtenperature (28.9 g; mMm,3(n,3H8),8.HmiEH)e N 5
2- Chl or®®nret hyl - 5, 7-di chl or obenzoxazol e To a sol uti on of
2,4-di chl oro- Gg.rdcmfp;heaq}l (10.0 g) in wat em pEIM62%bnt ai ni ng sodi um
bi carbonate (4.8 g)”was added sodiumdithionate in a quantity sufficient to
turn the origize#, de+&1 sphenybn col orl ess. THEMRICDGL w%) In nmixture was
filtered and the filtrate was cooled to roorﬁ-t%@ﬁ)e@%)ttar'e’ Bhe
crys al¥i zed product, 2- am no-4, 6-di chl orophenol Sollected (1.6 g).
The 2-ani no-4,%=Ripkerybphenol (1.6 g) was d?s%'ol%’?‘? rf‘oet hanol (5 m) and
2-chloro-1,1,1-triet hoxi/et hane, (1.9 g) was added. Jbﬁ;@sul ting solution
was war med on 3rGleabmel PRERYY 5 hour. AftdPRoofing to room tenperature,
cold wager (5 m) was added. The precipitat ol ¢ _g\?sccol | ected and then
air dried to O%T%Yﬁléﬁi title conpound (1. 1§&i'gﬁ,' n’?% 2-53 C). 15 Exanple O
2- Chl or onet hyl - 5- br onbpenzoxazol e 20 2- A no-4eb phenol (1.6 Q)
pr epar ed accor%IT]ﬂﬁo'PBpEP%?fPatent 4, 157,444%@' dﬁsf)lﬁ\gd in ethanol (5 m)
and 2-chloro-1,1 -téi,xgwi)xyet hane (1.9 g) wegnerdencl]heommsLtti ng
sol uti om was red ©n a“ Steanbath for 1.5 hpyg (s ekE;7co®0m;4®) t he reacti on
m xture to roomtenperature, cold water (5 m) was added.q—The, precipitated
solid was coll and air-dried to obtain tRRMR(CRDAOLL,6QMH2) §; m p. 63-65
C. _ BE&E?I 4.0(s,2H) ,g.g(S.ZH)g. g

' . 7.3(s,5H)

45

EXAMPLE J

s0 A mixture of 5-chloro-2-hydroxyaniline (10 g), chloroacetamidic acid ethyl esterhydrochloride (8.5 g) in
chiloroform (100 ml) was refluxed for 5 hours. The dark brown solution was filtered, washed first with 10%
aqueous potassium hydroxide solution (10 ml) and then water (20 ml). The organic layer was dried
(magnesium sulfate) and then evaporated to dryness. The residue was purified by column chromatography
(m.p. 53-56° C, yield, 8.6 g).

§5 The following intermediates were prepared by the above procedure.
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25 Exanple P By a nethod sinmlar to that of Exanple K B., 2,

2-chl or onet hyl - 5- chl or obenzoxazolg,o $9lk7g 3~ 26 C. . was prepared from
comerci ally avail abl e 2-am no- 4- crﬂ oropﬁenol usi ng et hanol or chl oroform
as the solvent instead of nethylene chloride. Simlarly,

2-chl or omet hyl - 5- et hyl t hi obenzot hi azolg, mg. [err] 30 and

2-chl oromet hyl - 5-f | uor obenzot hi azol e, m 3 C, were prepared from

2-am no- 4- et hyl t hi ophenol hydro m no- 4-f | uor ot hi ophenol
hydraochl ori de, respectivelyclin gtiano Exanmpl e Q 35

5- Chl &r onet hyl - 2- phenyl -1, 3, 4 ' e: A #ixture of
2-chloro-1,1,1-triethoxyethane (4.8 g), benzoyl hydrazine (3.0 g) and
ethanol (30 m) was refluxed for 2 hours and the solution was allowed to
cool to roomtenperature. To the precipitated white crystalline solid was
added water (10 m) containi ngaubéﬁﬁthd (Pﬁﬁu@f 1000 HCl . The m xture was
stirrdd for 10 40 mnutes, a %b} e o the solid collected. The
not her |iquor was evaporated 1 éfrmf e5>, sge:mdue triturated with water
and filtered to obtain a secom %scd;bgﬁo Ilid. The conbi ned yield of
the two crops anmobunted to 3.8 A i cal to the product
descriped in Chem Ber. 96, 1049 (1969) Clains 45 Cdains for the follow ng
Contracting States: BE, CH, DE, FR, GB, IT, LI, LU NL, SE 1. A compound of

and

t he for nBrRRPLHK [err] 37 EP 0
222 576 Bl s | uti oq
ander coI magye o

100 nd then e rat i n an
(28, 92; " %grt a %qug § a%;dz“ % 01 a8|°ac§f°§r88ﬁ$%§}§% e To

p
a sol ut Itﬂg'fllg te asc tg Z 00 h Q |or| ua i urn 3§tdﬁllonat A Innbure

cont ai ni . ,2

quant | ty S% s&bt%nfof E em&w 1 ilrtat y&ﬁdngk )aﬁ&lélémﬁ&hu&hbm (25%) Wat Fidid afl 83 chOt
10 reacii @Bhifliesl Mid? ¥ty fol rodnelemP erﬁtﬂlq. it B85 didsbhidatih %eﬂ@ﬁn&&ﬂ?}n&‘éj(s Gy 48 e

t enpefat \g&fing R6lutioR Gvas wateahhn B GheP MY Ghd thén wiTWaS- (%0 P diretrgahie PBREPasaS
col | ect eglagolaté £ the rbsidud chrbmateyrabhét SleClcd 58 eI 2-Ehlorémdiyibémbthdiofss@by gd | n
et hanol 405 @by, mpds<2echl oro-1,1,1-triethoxyethane (1.9 g) was added. The

resul ting solution was warned on a steanbath for 1.5 hour. After cooling to
roo\/terrpemalbmre cold water (5 m) was added. The precipitated solid was

_ ol leted and then air dried to obtain the title conmpound (1.12 g; mp.
[err]) Z6hidiametinii-6-bOmMBbedrdthiazdaet hyl - 5- br onbbenzoxazol e 20

2- Am no- 4- br onophenol (1.6 g) prepared according to U S. Patent 4,157,444
was di ssol verixtirp obgredgRaiminosi-trgmothigpbiensl tinHydypehloride complox (768 W@I@%ﬁé‘?ﬁéﬂ?@dm_m 9)
was agdetCSTHe20093). 2ichigrosWitiethpyyathaneSSaholraed et!??r'°h(42‘t Bh W% Pasted ¢ geplissrefiyyr |

Af ter cof8l 3hyintia torQbigin  splption. To dfecvarp spigion v G1CL (0 mB1apd (g tPesci tﬁf%edm )
was adde¥Pid wireeolipcied, waphed milhy walgy)andy thag, dried &) qblain th t'“&ﬁﬁf"%?i”?d @?T’B)dmtpo'% ain the

pr oduct éxjér.ngﬂg'@; mp. [err].

“ A. 2-Amino-4-trifluromethylthiophenol, hydrochioride

The commercially available 4-chloro-3-nitrobenzotrifiuoride (100 g) was dissolved in ethanol (400 ml). To
this was added portionwise a solution prepared by first adding sodium sulfide hydrate (80 g) to hot ethanol
(200 ml) and then sulfur (9.6 g). After the intial exothermic reaction had subsided, the reaction mixture was
refluxed for an additional 30 minutes and then cooled to room temperature. The precipiated yellow solid
was collected, washed with cold ethanol and then dried to yield 4,4 -ditrifluoromethyl-2,2’-dinitrodiphenyl-
disulfide (63.0 g; m.p. 152-154 C). A mixiure of this compound (62 g), tin metal (20 mesh, 132.0 g), ethanol
(500 ml) and concentrated HCI (200 ml) was gently refluxed at 80° C till a near solution was obtained. Then
the reaction was maintained at 70°C for 30 minutes. The warm solution was filtered and the filtrate
concentrated under low pressure to a viscous liquid. To this was added 6N HCI and the precipitated white
solid was filtered to obtain the title compound (49.0 g; m_p. 208-209° C.).

50

B. 2-Chloromethyl-5-trifluoromethylbenzothiazole

5 To a solution of 2-amino-4-trifiuoromethylthiophenol hydrochloride (30.0 g) in ethanol (126 ml) was

added 2-chloro-i),-triethoxyethane (310 g). The mixture was heated for 1 hour at 60° C. The solution was
concentrated to remove excess ethanol and the resulting material was extracted with ether (500 ml). The
organic extract was washed successively with 10% HCI (20 ml), water (100 ml), 10% sodium bicarbonate
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25 Exanple P By a nethod similar to that of Exanple K B., 2,
2- chl or ontet hyl - 5- chl or obenzoxazol e% { was prepared from
commercially avail abl e 2-am no-4-chl oropﬁeno usi ng et hanol or chloroform
as the solvent instead of methylene chloride. Simlarly,
2- chl or onebibigeh-ahd Wetehydotnh), @k gD eRpRAG] @, obfinfan dnfdb d6ioRdd oilaWisich crystallized upon
2- chl or onataiyihg & rdomtenmbtung @8 igadels2:Ccn p. [err], were prepared from
2- am no- 4- et hyl t hi ophenol hydrochl ori de and 2-am no-4-fl uor ot hi ophenol
hydr?chl orExalagle Nespecti vely, in ethanol solvent. Exanple Q 35

Chl’or enet hyl - 2- phenyl -1, 3, 4- oxadi azol e: A m xture of
2 chl or o- 12:Ghloromeithyth, Fdishioeabprzexazqlel,. 8 g), benzoyl hydrazine (3.0 g) and
ethanol (30 ml) was refluxed for 2 hours and the solution was allowed to
cool to roonfa&pRlipHef Pdichiprp-Gnitrorfanel (109i9) igtveater (6P MB °8'P;5}@'t9a§°F'P'ﬁé"°§’8?ﬂat§ (s
added wat & ¥ f?'dFH d&’ﬁ‘rﬂ'@?’fﬂerf aé‘”?"@%sd ‘6 togipm thsogriging! H glution olorjegs- \fhshot

T ettot dpaciey b e sl andaz B efafis ) el O, 2y
mother 1 déchs(gsgyam _gpj rimll d?ﬁ’&";?gi Eogilonesy %Zq‘?ew T er
ana 111120 OBI b e Bl 05 am ek
descrlb,gdln em % |r g 9319' b %aqn’;é g?thefollovmng

Contracti ngamii@bes: BE CH DE FR GB, IT LI LU NL, SE 1. A conpound of
the formula—ferr] 37 EP 0 222 576 Bl wherein X is oxygen or sulfur; Zis
a coval enta-dyishetrii-s-SromdihBkazbier r]; [err] is hydroxy, or a conventlonal
edter-form resi due iC 5 convertible in vivo to hydroxy; 5

[err] i% a haheneepombgheio! (16 GPEEREbractveitaay UISOPASE 41571440 gasgissovedde sthadbl (5
sul fur, twg) adtraiers-detexyethard .2 h) wea\added. Thepbsuttingl sdujiorowasgermel onsaudtdambath Or

t hr ee ni t f@gérimun Alleraholing ittehreartign tnixturectol reame tbripyratorey guidh water GLhif was, adsled. dhe i ng
subst i t ut exbclpifatesisolidowastcoltocttd andraiy-driestp obtain thp erodgch(liygt mer 63A%¢Hy| , or
condensed wi th benzo, or substituted by one of pyridyl, furyl or thienyl,
sai d phe&nyExample Benzo optionally substitut ed by one of iodo or

tr|fluororrethylth|o or one or two of orm err| 6y
[err]al koxy, BY F'Pegm‘éls '?’t‘ﬂF’B‘ % bf'al I%@T"F'P’ﬁ P‘hy' éF"P f‘zg 1‘F‘t9n '5 Sr
trifluor oﬁ’@f (qpare | : | h' r o '°§?5‘H

Ihgt ;:1 o 03 C| 8 f F%H)Sg 1-5- u?rotheI a\%a?‘g ar% ? 9% eg I artjl 8&39 %tRIO h’en
two nltrohé orlean n& ino-4- oro ethe | dﬂclnd S%Ctlv ng su Stltuted by
one or t al kyl or phenyl or condensed 15 W|th benzo, or
substi tu%ne of pyridyl, fur yl or thienyl, said phenyl or benzo

opt i onajsl )g_md,;y@&gnﬂmpagd,%bl odo or trifluoronmethylthio, or one or two

of fluoro,—Thtoro, bromo, {erriatkyl, [err]al koxy, [err]al kylthio,

[err]al kyl SUAfriidts of b-ekidrd-All-kisheybth@B)hs gfbedzbyl fniydradine (B iy lnd &fdiolS(@0 ehl) was

pyridyl, frétfuydd 1or 2 héurs2ing thedgplutionassl afowddas ichd! vt 106 itetnpbfatire3 TP G| prdcipitatddlywhite

fluoro, chhetafine foid Wwistddded wader (iD @y dosthikingy fowaikapz of I8%CHCI.tThb Eibdirewasctice ferciol

W th a &- mendar &d tien ditedd and theculpp wliated The mgtherliquod was aveponatedrto dremess, the residue
triturated with water and filtered to obtain a second crop of white solid. The combined yield of the two crops
amounted to 3.8 g (89%; "HNMR identical to the product described in Chem. Ber. 96, 1049 (1969).

Claims
45 Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula

50 ' : CH,COR;
R
4 ./SN I
|
f N
55 CHZ R2
R |
3 R
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20 ' atoms, with thiophene or W@bﬁlﬁé@?ﬁbeﬁach optnona“lﬂlﬂlﬂl#lll”ﬂﬁﬂlﬂy
S *

one of quoro chloro, brono, trifluoronethyl, nethylthio

met hyl sul fi nyl; im dazol opyridi ne; napht hot hi azol e; or napht hoxazol e; [err]
and [err] aclatiohhed gatan(00 milliadd thereeMapaatel trabtaimyatr apgpengoldréd el uhicitm'm"i;?d upon
br ono, tri flaodingostredoimytémpefabrre 8.9 g{repr52° Q) kyl , [err]al koxy, [err]al kylthi o,
[err]al kyl sul finyl, [err]al kylsulfonyl, or nitro, or [err] and [err] 25

t aken. t ogetEhenpleaNe [err] al kanedi oxy; and [err] is hydrogen or nethyl; or a
phar macesit i cal | y acceptabl e base addition salt of a conpound of for mul a |
wher ei n [ e@rGhlorosethyiefipdishlogpbenzpxazels § addition sal t of a conpound of fornula

| wherein [err] |smd| err]alk Iamno L ert a bstlt te Yoonate (4
N Lmr phol i g?wgs’r%idl ; %] Q&}? (’ﬁ;qt (ﬁ S{) on ngark n”c%laesgn%ﬁ inqer
a heter O%y r%;t;cw "@ fqt re andqh rate scoo g;\ (o] m %31 t nd the a duct 2-

sul phur r %%j?gz}hen v%as c I nE‘-Qs% ﬁlo : Ivé Ey

ni t rogen, by] el f.;aq Q %| %El
one of pyr 's@ :l',“;jsa g tf:?g qhﬁ&&&e%ﬁ vﬁﬁér grvgdaéjg ded. ‘Iiﬁéﬂeci%ﬁla@ed

t hi enyl be'sa& afaaédﬂjugugﬁwd% it R oMEEn@AAYE; m$. sa%3eerpound
according to claim1 characterized in that X |s oxygen. 35 3. A conpound

accordi ng tQakdi@dm 1 or 2 characterized in that R2 is optionally

substi t ut ed—benzot hi azol yl, benzoxazol yl, isoquinolyl, benzothiophen-yl, or
bengof ur ane)dhlordarretrﬁbmwdwﬁzefhzﬂuad| azol yI or indolyl. 4. A conpound
ac®pding fo claim 1 characterized. in that X is oxygen, Z is a coval ent
bond or 2o er r3-Amiso-4-Bromophetmy d.&g)(yrppa?&i accadingotb Ui Ratbryt 4¢ 6ilyid iwas tissglved in ethanol (5
benzot hi az o) gd2tchiofod hiztisthvxethehe &9 g] wasiaddedo Theoesiiting dlutign was warmed on a steambath
benzoxazol 4@-1| hour2 Afteyidopling yHe, regctien, mixtieatoyroom m@r » 408 W3 E mauw%ﬁgdeyi The
benzot hi opipeasipitatad solichuas £ofietpd ppdzir-diied t°GPta't‘Hle:§’2°6F‘iSE ' &M 8P H ne-2-yl, or
substituted 1,2, 4-oxadi azol -3-yl, 1,2, 4-oxadi azol -5-yl, isothiazol-5- yI,

i sot hi az| BrYMeP1 '3 4- oxadl azoI 5 yI 1 2 5- thi adi azol -3-yl, oxazol - 2-yl ,

t hi azol -2-yl,_or thi

5. A conpound VaE BSZO" #ro 'Pa%l 2ammoir'°é; hd‘%f °r°L?la§£’ieazTc dro%g%‘: fe

0
2- benzot hi a‘{”ff)l par ! ne ol |°n § z.c.méoé? § tﬂp 65-84-C
one Or tWO 57 %‘s 5 th ?E Ywer no-4%ethylth|ophenol
6, 7- be och A u@rgtﬁgﬁ hcﬁ &&hlﬁ}cﬁ' r@%p@ctlv yQﬁ etﬁ‘ano RémeCterized in
t hat [err] ?1 ro en f uoro, 5-c¢ oro - brono or 5-nmethyl, and R4 is

hydr ogen; %(a,p‘;,e - subst I tuted chl oro, brom) nmet hyl , isopropyl, nethoxy,
nitro or trrftooronethyl; 4,5-difluoro, or 5,7-dichloro. 7. A corrpound
accordi ng tsccmdr@ﬁdmyﬂg Q{enﬂ.;::,;.baa.agbteerl zed in that [err] is optionally
substi t ut edbenzothiazol - Z- 55 yl or quinoxalyl, and [err] and [err]
are each chl oA enixtfte of\2-cksrpOiHTEthaxyebarai (1.9 d),dbeadogli hyu&;ma:m@rgwtnerethzr@di d9ymipepng
in the for miked te2 saek aneh tsabdlution wahalokbd oebtiyié romdempenature diiotthe Brgcipitategwhite
222 576 Bl c8staingdiviid wacaided eatér (Sawipesiaining a favodrpnsi of 10%gHE!. Eerpigiuiedvap ftirgf for dthe
of cl ai e mibutesSanidriheadhéroc and dhesiolidcollectadaThewrother iaver| way evaperalpd ieisinmeseaihg residue

10. A conpdiiwetedwitiowaierragd fitored e oktaiea escond cxaprpf whitersglidg Thegiomiyg o yiald of the two crops
medi cament .amounted to 3.8 g (89%; HNMR identical to the product described in Chem. Ber. 96 1049 (1969).

Claims
45 Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

1. A compound of the formula

50
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5 11. The use of a conpound of the formula (1) as clai med i n any one of
claims 1 'to 8 for the manufact ur gpqf 202 gre@cament for us mn\;‘“ !‘\
reductase inhibitor. Clainms for the foll ow ng Contractln m
GR 10 1. A process for the preparation of a conpound of the formul’a [err]
wher ei n 25 wherein X is oxygen or sulfur; Zis a covalent bond, 0, S, NH or
[err]; [err] Xisonyadnonaplfuror a conventlonal ester-form ng r esi due which is
convertibl e iAisvopeplentoongidh Sy o[@kRr] is a heterocyclic 5-menbered ring
having one ni 'BW'&Q)&‘P"VGX ) geertpnakester- termmgtrmdqwhscweﬁ@e@ﬁemqﬁmyéwm be
repl aded by ofa/ig@delsrocydit Ppmbesed yingrhaving,gne iy 0’69@ QSF”'%W’WP& S e°f
repl aced by"sb may beﬁf?@/g?ﬁ bé8r°x TPUF“"“"sa‘i E‘“’Pl f|°f 'a‘c'ﬂd o
(o) %c% I or nyl or
e f e

fluoro, chl

. |t ut Y a| r henz Ily
substi t H € s%tu:é one triflu ro ggo o?rdrine rorr?%?1 %
OPL PR LY Gl yg (&, ?xl yﬁms @ myl 1€ E 39. d?}@ L Sl Lo

of fldoro, m?yl oft |}§x§ T- %@R LGy yalkyl or
[err]al kyl I , y. uororre sal d pyr| , uryI or t'hrenyl
optional Iy su ﬁ&tér&é}&lﬁcb rha?nu*e#ae riRg RRMb bhe B ﬂwe AikrdgBi Qoms; fa} SHeQJr 3l iRF¥Gen atoms
[err]al kyl afd o2xygen of &itlr) &b 58X Mg RpskBASANY GHE britho & TRRIRE bEshekyl, BBcIAMERAY ONe
to three niwik 86126 oﬁEtﬂbQiﬁuteley onB Of Fidyl, Wedy1 Bl thioMd,88id PhényTor BéHo BElIBnal MBSuteH
sul fur, andysad & iddo R trifushaisthistiiocsl day olWe oHuorb Vhiofo brotha | (Gayds )alky, @ -enptkoxy,Or
condensed UCH-Gy )di@itic) ,(C10C, yatiuisafinyk (3 €C. Jalkylautenyl) for [rifiadrahydthyl, fand ydid pyridythiughpd |
sai d ' pheny lthienyl dpeonzly soltiiuted &l the/3-pashiat byt flubredehiore, (Ba€s Jalkyl o0(@0-Coatkoxy; :
t ALl uor onret hgidatolsl ay thizzple corelensed withoa 6fmelribered eromatit| gnoup ,coriainingogne [oe two|nittobgnl |
[ err] a koxytomgQwith thiopkene Joa Iwitly ffurdne.ooach eptiopally keybstitutefii hyydne df dingrd, zdhiespl drempony| |
or trifl uortderemsthyl, methyithicegr chethylsliyk ~ furyl or thienyl optionally
substi t ut ed |'W'C16¥P@Pwldp5'8dlat3‘?“?5’ﬁ“35 e:of npphtoxazoléi or o, [err]al kyl or [ err] al koxy;

~oxazol-e or t hftdg|fs ot agd gre hyrieanc oy ehiasg ibromgy il ’°€\9W¥'aﬁcn| ng

one or two q‘ﬂalkY'og the )ﬂ'f%}‘% aﬂ"j’i’"’f‘h (Bg @Wéswv'vﬁ ﬁ‘)?'Wsé{VPéy' ‘E& ‘155‘? At |y

subst 7 ut ed® ediogy: fd i °" ‘l' f t}xl thio or
met hyI sul fi n phaﬂ%aceutlcally accP b&Fal}a H'% E)%;}E ein |s ‘?;;2::

napht hoxazés’[‘bstltue adg oh & (;i@un ° mu' 'fe*" ere am'?'ndcd

fluoro, thi’o hetL,%wc}c L,%&,Le% g halif sa%gleaﬂek& o
[er\\/ﬁd Kyl W,c tsr.% h avu Ghotofdat Fﬁfgr én fnb saﬁdaken
together arp, eeﬁtﬁ r &%@ﬁk% 'wﬂﬁ(}fenz@- b@ﬁtut d by'so y e nqu}i or'thib Vlsald Bénzo> Bh

a phar macelés.ue,ﬂa l?;fu 4R R lﬁmbaﬁﬁn@ SbbinAsh sofined® ogecorrpound of forrml a l
wherein [err] roxy, or an acid addition salt of a conpound of formula
| whereig - [ﬁ&fofn]aodn& adﬂord[ngliddléﬁh i ehaAdEten 50N thitod'i& bxyger. €r 1] al koxy substituted by
N-norgholino or di [err]alkylamno; with the proviso that when R2 is either
a het er ogy & ¢ompbuntacdossingdo tlaimg d@whargctaiaed ih dMabRUIa botionalih subktitated isatqtieaelylor a
het er ocycl ivenZoxazalytiisnneaicolyl, beggothimphengl, arteniobiaptybh at whstivtedoRediagolyl ptindplyen, t hen
said ring is either condensed with benzo, or 55 substituted by one of
pyri dyl , 4f urgpnpaund ériowiing lto claimildthiyestarigeddin thabdisbxyapn.iZdy B coviigntyppndsan @He. i ésny |

bei ng+opt i dudbryy Rouitiss t dptienelyd substiiied | bragothigzoh2yl. bprzethigzobs-Vlz egnggipothigagt3-ying a

conpou nd oftenagrazel@vhdt Grinolyl2-quinoxalyl, oxazolo[4, 5—b]pyr|d|ne-2 yl, benzothiophen-2-yl, benzofuran-2-
yl, or thiazolo[4,5-b]pyridine-2-yl, or substituted 1,2,4-oxadiazol-3-yl, 1,2,4-oxadiazol-5-yl, isothiazol-5-yl,

isothiazol-4-yl, 1,3,4-oxadiazol-5-yl, 1,2,5-thiadiazol-3-yl, oxazol-2-yl, thiazol-2-yl, or thiazol-4-yl, and Rs,
Rs and Rs are hydrogen.

5. A compound according to claim 1 or 2 characterized in that Rz is 2-benzothiazolyl substituted in the
benzo by one trifluoromethylthio, or one or two of chioro, bromo, methyl, methoxy, trifluoromethyl, or
6,7-benzo.

- 50 6. A compound according to claim 1, 2 or 3, characterized in that Ra is hydrogen, 5-fluoro, 5-chioro, 5-
bromo or 5-methyl, and R is hydrogen; 6- or 7- substituted chloro, bromo, methyl, isopropyl, methoxy,
nitro or trifluoromethyl; 4,5-difluoro, or 5,7-dichloro.

7. A compound according to claim 1 or 2, characterized in that Rz is optionally substituted benzothiazol-2-
55 yl or quinoxalyl, and Rs and Ry are each chloro.

8. A compound according to claim 1, characterized by being in the form of the sodium salt or the N-
methylglucamine salt.



EP 0 222 576 Bl [err] wherein [err] and [err] are as d R
i s hydrogen, nethyl or ethyl, WthElf‘o\%%EB‘i%B‘i] of the 101'“‘“‘?’““““@"31“'
15 wherein L is a leaving group, and is methyl or*etthylt, *

hydrol yzing to form correspondi ng conpounds wherein R is hydrogen, and, if
desi red, @ONA@hirmagulical AmpIBIbITEROHSingCatdmpoma e friyadab of date1 adhh bértiaurs alith a by
reacti on w t phaangehaticatipn eevaptadadalrigr.accept abl e cation, and, if desired,
converting [err] into a 20 conventional ester-forni ng residue

convegrti bl18. Aoppopnd aoeorﬂryujm@mrbyfdauhyl totd fopse hea wedidapmmtsal t of conpound
(1) whefein &err s hy drox¥/ rocess according to claim1l wherein X

i s oxygen.1128he use opa *ﬁe@m‘%ﬁ s claimed ify afy enechf claimgj] de & fonthg marpfagture of
coval ent bon@megligamep fP’é’sﬁﬁ%ﬁ"(ﬂ{‘?s"’aﬂﬁwfﬂéPW'ﬁ'mr and [err] are each hydrogen. 4.

A process Qcordl m in [err] is

5- br omo., 2- Wié?’ﬁ\[']‘g?@?‘wg %‘Wf’féﬁ%‘a g&%@o{iﬁ i azol yl |

5-trifl or th -henzot hi az r0-2- benzothr azol yl,

4,5-difl uorI)nl?‘f“%eesr?i-o'rzotpf:ﬁpagtiﬁJ f %H*P?““g 'E?Prm % _benzot hi azol yl or

5, 7-di chl or o- 2- benzot hi azolyl. 5. A process according to claim1l or 2
\[A,her]ei_n [ﬁr(rj] is hygrogen,_IRS-fI-uo_ro, EFH:ffL?ﬁp, SIJbrorm ortﬁ- Irret hyl andI
err] ig hydrogen; 6- or &y chloro, brono, nethyl, isopropyl,
met hoxy, nitro or trifluoro A ¥l uoro, or 5,7-dichloro. 35 6. A
process according to claim1jwhere [err is methyl and L is [err] wherein
[err] 3 S Lerr] al It<)yl tr| fI uo I;/%‘%opt:jonal Ity S:Jbstl tluf/\ﬁd by
me_by chl oro, brono, ro. zording to claim erein

‘sai d coaupound of . theformﬁ‘;a 40[err] 5 whefein L is chloro, Zis a

coval ent bond, [eri] is hydrogen and [err] is5oxazole or thiazole condensed
wth'yY wherein Y is a 6-nmenbered aromatic group containing one or two
nitrogen atoms, or with thiophene or with furane, each of which optionally
substituted U@Pfﬂhe of fluoro, chloro, bronmo, trifluoronmethyl, nethylthio or
met hyl s8I i nyl X ippxygenor guligs o i azol 3 yI or 1 2, 4- th| adr azol 3-yl optionally
substituted by 'é "a' b°“d° “b one

trifluoronethyl} “" t' s‘%’ °"f" (5‘?55'” hd? °"‘"?5'? vivg 1g hy 58% &

[err]al koxy, Lé}’ﬁ% b st r.o” g:gg é¥dfj‘§'i s'l‘]' 1"(5Ir e p
E{:I Zgggogl;% % eén or SlBUI’, ?Rv b t%g byn eaor%w , chfgro, 1eC; néiy rﬁJor %c%l %?
nsed with benzo. or substltuted by one of pyridyl, furyl or thienyl, said phenyl or benzo optionally
substituted by one of iodo or trifluoromethylthio, or one or two of fiuoro, choro, bromo, (Ci-Cs)alkyl,
(C1-Cs)alkoxy, (Ci-Cs)alkylthio, (Ci-Cs)alkylsulfinyl, (Ci1-Cs)alkylsulfonyl, or trifluoromethyl, and said
: pyridyl, furyl or thienyl optionally substituted in the 3-position by fluoro, chloro, bromo, (Ci-Cq)alkyl or

35 (C1-C4 )alkoxy;

. a heterocyclic 8-membered ring having one to three nitrogen atoms, or one or two nitrogen atoms
and one oxygen or sulfur, and said ring substituted by one or two (C1-Cs)alkyl or phenyl, or condensed
with benzo, or substitued by one of pyridyl, furyl or thienyl, said pheny! or benzo optionally substituted
by one of iodo or trifluoromethylthio, or one or two of fiuoro, chioro, bromo, (C1-Cs )alkyl, (C1-Cs )alkoxy,

40 (C1-Ca)alkylthio, (C;-Cs)alkylsulfinyl, (Ci-Cq)alkylsulfonyl, or trifluoromethyl, and said pyridyl, furyl or
thienyl optionally substituted in the 3-position by fluoro, chloro, (Ci-Ci)alkyl or (Cy-Cs )alkoxy;
oxazole or thiazole condensed with a 6-membered aromatic group containing one or two nitrogen
atoms, with thiophene or with furane, each optionally substituted by one of fluoro, chloro, bromo,
trifluoromethyl, methylthio or methyisulfinyl;
45 imidazolopyridine; naphthothiazole; or naphthoxazole;
Rs and R4 are the same or different and are hydrogen, fluoro, chloro, bromo, trifluoromethyl, (C1-
Cs)alkyl, (C1-Cs)alkoxy, (C1-Cs )alkylthio, (C1-Cq)alkylsulfinyl, (C:-Cs)alkylsulfonyl, or nitro, or Rs and R:
taken together are (Ci-Cs )alkanedioxy; and
Rs is hydrogen or methyl; or
50 a pharmaceutically acceptable base addition salt of a compound of formula | wherein Ry is
hydroxy, or an acid addition salt of a compound of formula | wherein R; is di(C:-Cy)alkylamino or (C:-
Cs )aikoxy substituted by N-morpholino or di(Ci-Cs)alkylamino; with the proviso that when Rz is either a
heterocyclic 5-membered ring having one heteroatom which is sulphur or a heterocyclic 6-membered
ring having one heteroatom which is nitrogen, then said ring is either condensed with benzo, or
55 substituted by one of pyridyl, fury! or thienyl, said benzo and said pyridyl, furyl and thieny) being
optionally substituted as defined above, characterized by reacting a compound of the formula:
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[err% wherein Xis Oor S, and Y and [err] are as defined before A B r“i ‘
[err]al koky) [err]. 10 Revendl endi cati ons pour EE J
contragctants suivants: BE, CH, ato'l%as'%g%\‘lT Li, LU, NL, w‘m
formule 15 CH 2COR1 R 4 20 IN CHZR2 R
1~~~ 3 R 5 25 dans | aq e&d glx reprdsente |'oxygene ou
|l e soufre; Z repr6sente une liali 20, S, un groupe NH ou CHZ;

Ri represente un groupe hydroxy, ou cl assi que de formation

d est’er qui peut etre - 30 tran e in vivo en un groupe hydroxy; R2
repi ~$ente un noyau pentagonal het ek [ queNtayant un atone d' azote,

d’ oxygene ou de soufre, deux atomgg”dv~azotafdont |'un peut 8tre renpl ac6
par |'oxygene ou Ie soufre ou bie trois & omes d' azote dont |'un peut
8tre renpl ac6 par gene ou |l e soufre, ledit noyau 6tant substitue avec
un ou deux ﬁ?’&‘ﬂﬁ‘éé""fﬁu P & defipdAbave. ) fschverqosn; meihyd 2 @iyl M A gprepouns| of the
condeffs ®n groupe 35 benzo, ou substitu6 avec un groupe pyridyle,
furyle ou thienyle, ledit groupe phenyle ou benzo 6tant facultativenent
'substitue avec un groupe |odo ou triflgaF@rr) hyl thio, ou bien un ou deux
groupes fluoro, chloro, brono, alkyle &n C, a 4, al koxy en C, a 04,

al kylthio en C, a 04, alkylsulfinyle e®C, a C4, alkylsulfonyle en G a CG
Qu trifluoronbthyle, et ledit groupe pyridyle, furyle ou thienyle 6tant
facul tati vemnssh LSidks lohvingCgrélip, BiSwsh O i ndWPICor Unyl) ThOatBIfzirg! 5 Q6rRh, cofrbispBriding
brono, al kybRpdamtiswhein @ isPydrd§en, and, iRbdsREd/ céiRerfidg ta afbharmabemwwo&uaﬁaeaml
he{_6r ocycl iagdition 3ttt reattionawith la@hsimadeiically adcep@blb €ation) ind)iif@iBsirdd), convedify IR, o @MTES
d' azobke et converdibr@lrestal-faming aesitue wotlertiBle i Kiey td Bytirdxy by yakylatigathé seditns kalt of6
avec un ou colepondyf)eieis Ralslydrexyen Ci A"04 ou phényl e, ou condense avec un
groupe benzo, ou bien substitue avec un groupe pyridyle, furyle ou

t hi enyl €2 |Agucessgeerding tp tlaimyi| wheop Xdemwygeret ant f acul t ati venent substitue
avec un 45 groupe iodo ou trifluoronbthylthio, ou bien un ou deux
group&s ¥ Areresscacrasiieg tofshaighd or 4 MheeiR Zdha @va'ant@and B igdwrownand RsgRucnd Rs

al kylthio é‘ﬁ’eﬁh’ydwn alkyl sulfinyle en C, a C4, alkylsul fonyl eenC AX

%CLH;L Srorrdth t Ied t glrouper?o ';1 éc%r‘?irb Ie uI thid %flreﬂthagt
al kyl zothlazo -dic oro-égé enéo dlch oro %?E Ou ‘1’] &? 8

1, 4 l or 5
-con n56 avec uH gr oupe aroma J hé xag ona on en’ént un ou 60 deux

at omes dg az0f & c& Li tcmnﬁ’ﬁ"aﬁﬂ%h&bin %V‘?s“g BoanU5-ARRE 5-cFb8 H4Homo or S-methyl,
facul tativeg ?o UQ. ¥ ek gaest.ﬂ,eeuaﬁa yﬁﬁ@,m&  OkdBropfA! HMhoxy, nitro or
trifluor onﬁ;, rﬁethyi"i% iidrblioPs, RHicki&b.ny! sul Tinyl'e; "un"groupe

i m dagol opyridine ; naphtothiazole ; ou naphtoxazole; R3 et R4 sont

i denti qu&s AGtoddsd 4d6rBIRG o @dim MEeRFER! RMhettlyl Byadl RODSTBR: Whsei) RO WIES-CE)hilydr O,

chl oro, trifluoromethyl, or phenyl optionally substituted by methyl, chloro, bromo, or nitro.

"!IC

7. A process according to claim 1 wherein said compound of the formula
40

Ia--('ZH—Z-TR2

Ry

45
wherein L is chloro, Z is a covalent bond, Rs is hydrogen and R; is oxazole or thiazole condensed with
Y wherein Y is a 6-membered aromatic group containing one or two nitrogen atoms, or with thiophene
or with furane, each of which optionally substituted by one of fluoro, chloro, bromo, trifluoromethyl,
methylthio or methylsulfinyl; or 1,2.4-oxadiazol-3-yl or 1,2 4-thiadiazol-3-yl optionally substituted by Ry

50 wherein Ry is one of iodo or trifluoromethylthio, or one or two of fluoro, chloro, bromo, (C1-Cs)alkyl,
(C1-Cs)alkoxy, (Ci-Cs)alkylthio, (C1-Cs)alkylsulfinyl, (Ci-Cq)alkylsulfonyl or trifluoromethyl, is prepared
by reacting a compound of the formula

§5
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brompo, trjfluoronbthyle, alkyle en C, a 04, al koxy en C”mum Im MIMM en
C, a G-, alkylsulfinyle en C 55 gpo3a9%veahkyl sul fonyl
nitro,sou bien Rs et R4, pris conjointenent, representent ufi groupe

al canedioxy en G a 4_; et Rs repr6sente |'hydrogbne ou un groupe ntthyle
; ou un sel d additm.ha.semphar maceut i quenment accept abl e dygifg CONpos4

de formule | dans lyaquel lje R re7pr65ent €N groupg 3, n el
d' addi ti on d' aci de \d' un sfiide formule | @l dans Aaquetxe R1
represente un group i¢al kylamno en C, a C4)7 ou alkoxy en C, a 4

substit §e avec un gr&upe N-norpholino ou di(alkylangrm en CI a C4); sous
réserve que, |orsque R2 repr65ente un noyau pent agonal h6terocyclique ayant
un h6t ~ro- de souf noyau hexagonal
h6t 6r ocycl i qﬂg '%{S'/ghsto ﬁ%‘ﬂ’e q:g%berfé dgitred Bé?’eg‘"th i((Cy- a"é?i"@ﬁ'é?%éi azote, ledit
noyau splt jf‘{ ﬁ&ndense avec un groupe benzo ou bien substitue avec un
groupe pyr ltrat,p oupe
pyridyle, u%ly aﬂotg%%?%e% (?‘grﬁ%tg Pacu %ﬁ%@%ﬁ?é?ﬁﬁﬁ%gﬁlé&% mani er e
définie cig d%&ﬁb&ed@fcrmOSG suivant |a revendication 1, caract~ris6 en ce
gqua X repr6sente |'oxygbne. 10 3. Conpose suivant |a revend| cation 1 ou 2,
caract 655t S6 en ce que R2 repr6sente un groupe benzothi azo- |yle,
benzoxazol yl e, isoquinolyle, benzothi omtgi(;d!el ou benzofurannyle, ou bien
oxadi azol yl e ou indolyle supstitub. i s l\xt(brrposG sui vant |a revendication
e

1, caractdris6 en ce que X ré gene, Z represemte une |iaison
cowal ente ou un groupe CH2, Rif n groupe hydr oxy, R2 represente
un groufe benzot hi azol e-2-yl e, é
benzo-i sot hi azol e- 3-yl e, benz ?molyle 2-qui - noxal yl e,
oxazol o[ 4, 5- b] pyri di ns-2-yl B, benzothio hbne -yl e, benzofuranne-2-yle ou
t hi azol o[ 4, 5-b] - pyridine-2-y|e facul tativeneht substitue, -ou bien
1,2,4-oxadiazole er 1, 2, 4- oxadi azol e-5-yl e, 20 i sot hi azol e-5-yl e,
isothia?ole 3 4- oxadlazole 5-yle, 1,2, 5-thiadiazole-3-yle,

oxazol e- 2-y| u t h| azol e-4- yI e substitu6, et Ra, R4 et RN
r epr 6sent ent Escz &Vhﬁo g% ne 8 §U| v%{}t endi cation 1 ou 2,
caract 6ri se e P@éﬁ% i i %PAt. SRANC U?B&Quﬁt
-surk/e folg oupﬁangﬁ%q uoro ﬁ§ | O ou ren un eux
gr oupes g ﬁs_s%—te In au%{g Hﬂffe}’ayahr brf LiRb AEBhE Y rydBHe ou de
6 7-benzo. 6GsoufdHRES Romsl ¥adle doft M%‘{Feﬁl usafam&e Fox{déne? ou fe24odird, Bl bR 1R Ce
que R3 I epr 6gRbed bzolRYHSHOGRMHBut S SR Badrokigdf &, le2oGH], 6P noyao la{aﬂmbﬁwé
5-methyl e, ehvoldin b€ BERRIbbEs fusidyEhoRaRfe on OL2 69 o6 PRSYIb d4adhdeRdl MbOun GHHERED,
met hyl ess | SOp#neq) Yl Gubstiltd Bk Yin goupe Syrityle, tiiryié bul MsaVIE tdit IghoupepliZagé bi BéhzOétant 7,
un groupe 30tkeuttativdmént dubistitud bacaun groupe dédd duOKifluoromsth¢RBIFD O Bies Wh \LaNdeut groupes
revendi cat i oftuoib, chior@ brooar diyteGniG & Gnalioey guC: R, kigyhiose Gl & Curelikgisdiingie en Ci
benzot hi azol 6« 2ikywionle euCnéx@al g wififorandthiylal etvieritegidups plaklyiet fyje @t thiRayleeétai®d
r epr 6sent ent faciitatyement subitited) pre pesftion Save 3@ growderfigara.cohioi. bamp, dlevler eav@ndliCe @i on
1, cara®t6rig®xemeedfu:il est sous forme du sel de sodiumou du sel de
N- 6t hyl gI ucamUn@oyay hexagemaRétsrqcyiaysayamtae Autoiscimes 6f IPH Pien (YA oB dryprorignes
sui vant un aq?@eqtcy@ @@ggﬁné\pg |se|g{e, I9eik neyay, étant substitué avec un ou deux groupes

alkyle en C1 & Ca ou phényle, ou condensé avec un groupe benzo, ou bien substitué avec un groupe
pyridyle,: furyle ou thiényle, ledit groupe phényle ou benzo étant facultativement substitué avec un
45 groupe iodo ou trifluorométhyithio, ou bien un ou deux groupes fluoro, chioro, bromo, alkyle en C; a
Cs, atkoxy en Ci A G,, alkylthio en Cy & G, alkylsulfinyle en Cy 2 C4, alkyisulfonyle en G & Cs ou
trifluorométhyle, et ledit groupe pyridyle, furyle ou thiényle étant facultativement substitué en position 3
avec un groupe fluoro, chloro, alkyle en Cy & Cs ou alkoxy en Ci & Cs ;
un groupe oxazole ou thiazole condensé avec un groupe aromatique hexagonal contenant un ou
50 deux atomes d'azote, avec le thioph&ne ou avec le furanne, chacun facultativement substitué avec un
groupe fluoro, chioro, bromo, trifluorométhyle, méthylthio ou méthylsulfinyle ;
un groupe imidazolopyridine ; naphtothiazole ; ou naphtoxazole ;
Rs et R4 sont identiques ou différents et représentent I'hydrogéne, des groupes fluoro, chiloro,
bromo, triflucrométhyle, alkyle en Cy & G, alkoxy en C1 & Cs, alkylthio en Ci & Cq, alkylsulfinyle en C;
.55 3 Cs, alkylsulfonyle en C1 & Cs¢ ou nitro, ou bien Rs et Rs, pris conjointement, représentent un groupe
alcanedioxy en Ci1 & C¢ ; et Rs représente I'hydrogéne ou un groupe méthyle ; ou
un sel d'addition de base pharmaceutiquement acceptable d'un composé de formule | dans
laquelle Ry représente un groupe hydroxy, ou un sel d'addition d'acide d'un composé de formule |
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40 8, en nelange avec un support phar maceutlquerrentllEHIHHH“MIIIMIII
. 8tre

Conpos6 suivant |'une quel conqueEfgszzégy@gqll cations estime &
utilise comme nedicament. 11. Utilisation d un conpose de formule (1)

sui vant |'une quel conque des revendications 1 a 8 pour la 45 producti on
d' un nedi cdamsnidquelie St irepiEsentdBom groupb idi(alkyRmno RIS B ICh) doiatkexyrend® & C, substitué avec

| ' al dose- r 8dgrotredemorpiwimerag|di(altylacie epSub Ges Etats contractants sul vants:

AT, ES, GR 1.som ge@u6autelospenBa piésantedurumpyao enatjesidrenyelighecay@at WichétEgo- EP
0 29 576 Reme qui est un atorne de soufre ou yn poyau hexagonalh drocygliquq dypnt gn hétéro-atomeyui estOR| R
R5 10 5dans Ul #9098 |dagote '?dég‘P@géﬁ'E alors ' cenapRms rA¥eCOD greuPs HEfzp QU bien SubsHtg aypcdnune
|'i ai son CO\Q'EQPMVQ"V"@‘”’@ ggsgfmme nzegbleqitgroupe pyridyle, furyla oy fidavle stantn,
groupe hydfaﬁﬁ'ﬁ?"veﬁ‘ﬁntlﬁ'r‘f’swﬁldﬁb?’E"P" qea'ﬂ%c'd‘éss’f'%rnatlon d' ester qui peut 8tre

t ransf or I n VivaQ noyau pent agonal
het erocy";cTFlcaﬂB“%y‘é{v fi o v Ui ﬁ'S%’g'Pﬁ cﬁ%%%" ° i?yé(a{%’éésgn a°é‘y9§8?|f re, deux atomes
d* azole dobmfiug ichla R stsnn'oag %r.éé P AN Gl ﬁteﬁs?gionp% befirRLEN
trois aton 9&9 oﬁ,u ﬁzuih.o hile 5@599 :ﬁmﬂ@ of kIR 1o i

soufre, Idswpoyau et avec Un ou geux groupes d?'Iyuor o,
chl or o, aI kyle en G a C4 ou ph6ny| e ou condense avec un groupe benzo, ou
bi en gubt icoMposd é@ant!ia rgbititatdn DY Baratydriss e &8 Qe X 1Gprédehite TBbEhe, 2 Rfickenty BIPE
phenyl e ou lifigR Zdavdisnendu dnagriolgeatH.Y RIMBEpréssiid S igicufe ANIRsXy, b Bp@sta dnogleupau

t ri f | uor onbéraythiblolec-yie) Yerl2othiizolars-yl8, bel@oHsotfiadlerRds, bbrzonasnle-BHb, @ quinoliie, ORGui-

al kyl e en @oxaleChxazalbk.6x)pyrizinelyleA barzothinblibyid-2-ib,0 berofitanna-24ie, owltazbisbshbi-nyl e
en_Z, a CA4pyriinkplyioutidcoltivementn s@stitas,Chu obier I 1,2.4-wadiswbtawed, €1,2.¢oxddetie5-ge,oupe
pyri dsd e, fsathigkale-Syle.t Hisothipgdle4-die.ant.3,2BxadiazolefSauda, | t1@Sthiedingrie-3-gigh s diatala-2-yie

posi ti on 3thipzele-2-yia oy thisagie4-11p gubsBus, etflsoRuost Ry reprégentant llhydreg®ey C, a C4 ou

al koxy en C, a C4; un noyau hexagonal heterocyclique ayant un a trois

at ones P aFOMResS Givaltt dy reypndisatione 11,01 3 AFRSISHRS PR AWk Rerferifssiie W #RYPEbATe ou
‘de soufre, bprEghipzolyls, sybstitug é\‘ft'e Si9HRe: honzncavag, W orgype driflupramsthngipip gp bien 4p RY feixen
a C4 #u ph@ﬁ’&}?aé chigyg: %?S‘F‘Pd@ tg’ﬂe W@Bxyuwf"ﬁf%l‘fﬁ‘é'eﬂ%ﬁﬁe“z&u b| en substitue avec

b JrOURE  Com ose spiyant B foven .ca%o S, Qe £‘.¥ Le réQe %ulw;drgg%&]yl € ou
e SR el

al ].;1 % p% kyIt |o e os' aﬁq;/ sﬂ"piﬁnyl e
‘en 4, fon eenC aC40utr|quoronﬁther et | edit groupe

pyri dyl ez, fcuwds@ Q,wark hlheravdn&ca%&ant ot a5 Wakalhs¥ €16 qbldDRS irdpidiofd) RO ‘%Eﬁ:on 3
avec UN gr @ememibdod@id of HliRdalyle FhdoidiGenfit SubstiusCAt Bl of IRk CrpréRitert, chiou
un groupe gwagsdnroPU t hi azol e condense avec un groupe aromatique hexagonal

contegant un ou deux atones d'azote, avec |e thiophene ou avec |e furanne,
chacun f@c Chinpdst ¢@variih reverdRbtioh 1 Scafidi@isé A ce qu'il est sous forme du sel de sodium ou du sel
de N-méthyiglucamine.

9. Composition pharmaceutique comprenant un composé suivant I'une quelconque des revendications 1 2
40 8, en mélange avec un support pharmaceutiquement acceptable.

10. Composé suivant 'une quelconque des revendications 1 & 8, destiné & &tre utilisé comme médicament.

11. Utilisation d'un composé de formule (I) suivant 'une quelconque des revendications 1 2 8 pour la
45 production d'un médicament destiné & &tre utilisé comme inhibiteur de I'aldose-réductase.

Revendications pour les Etats contractants suivants : AT, ES, GR

1. Procédé de préparation d'un composé de formule
50
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[

groupe fluoro, chloro, brono, trifluoronethyle, nbthylthio ou

net hyl sul finyl e; un groupe inidaz naphtothlfﬂ “ﬁ‘! u

“napht oxazol e; R3 et R4 sont ident %ﬂggﬁoﬁsﬁfferents et ﬁ l‘l“‘“‘
| " hydr ogene, des groupes fluoro, chloro, br ono, trlfluoronﬁthyle

al kyle en C, a C4, alkoxy en C, a C4. qg %% thioen C & 04, alkylsulfinyle
en C, a C4, alkyl sul fonyl en C, A 4o n|1ro ou bien R3 et R4, pris
conj oi ntenment, represententd sy ganedioxy en G a C4 ; et Rs
represente |’ hydrogene ou un[groupp ile ; ou d un sel d' addition de
base pharnmacouti quenent accep npos6 de fornmule | dans 45

| aguel l e R, repr6sente un gr o . eeyFun sel d' addition d' acide
d' un conpos6 de fornule | gdns laquel iye R qepré%ente un qroupe

di (al kylamino en C, A C4) ot al koxy en G, A1C4 substitue avec un groupe
N-mor pholino ou di(alkylamno en C, a C4) ; §bus réserve que, |orsque R2
repr65ente un noyau pentagonal h6terocyclique ayant un het 6ro-atone qui est
un atone de(ﬁ&y$l§“ou un noyau hexagonal het6rocyclique ayant un

het er o- at onme qwrepﬁ‘égmélﬂ,x SIS dsqfet €. ledit noyau soit alors 50
condense avecC Hhegsiidéhe BEAQoRNB! €18, Spb NH&u@WSE un groupe pyridyle,
furyle ou thi 6Rylréresbisiub sl RRIRENGOuE ésid@(aa&s.&a Qi PSrmighidni &ldske? quil puY B OU
thi enyl e et arhsiéraé W viveleh Ve GBIHe h§argti t U6 de | a mani ere d6finie ci-dessus,
caract 6ri se enpgespiisentd ul DByl SeRtagdndl HEERCF QP! dyant Fun CARIMROG BzoRe dbBigeRdl & dd5
43 EP O Zdaieb déuxBitomes d'azote dont I'un peut étre demplacé par I'biygdnbloulid bdulre,ldultidn flolsl 111
*\C L Matontss dtazeid{dGOI'th pdbut étre remplacé~pea? Zox3fkne b IdlsbulRe, ledit noyau étand sdbBtitué
dans | aequel |avedR® @t dekd groanee ffides tchlanaxalkytef anriitd Gneu phéGide, be esnderisé Rveciue groggent e
| " hydr ogbne, berae. o biem subsiituéhavbe um arownetRyfidyle. fundecowthiéexaindt Grodes Bhényiebebenzo
L-CH Z- R2 15§tant facultativement substitué avec un groupe iodo ou trifluorométhyithio, oy bigaundyrdguy areppey | e
L repr 6sent dugia: fqp@ub'e’“%éfkf'&ﬁ'ﬂ Cet Cu.|akpypné R Cor dyithig embic? B aligrisyliipde encd:
ou 6thyle, Leopky s“"°“é§'Pf°@c(f‘u% (C+ (P4 iifluoramefhyje; ot '&me"i?r PHEIFYIg. durylp o dfiignyle étan
cor r esgondar cua%w% r@ifuren 90@5%% BifE (o '{?@ﬂoﬁ floro,gyrome, jalklg, o G g G ou
desir6, a ef¥8 ;
phar et qyeves aﬁéf@%?‘%”ﬁﬁpa o v%j&‘f&%é@ "f‘i%f a:‘ii"u:":"ﬁz:* some
phar maceut I g §° g!bl Flg*'\?Jcmﬁq \% en
in osigu ol s Ia GEtd ua\f e S j?ec ¥O
en un gr OUpegr FoQ&‘Xu Gﬁﬁor h?J 9'5 G deiiEy éﬁaﬂ!ﬁ?o. Lhidr® BRWSCatlife dn; I €
(1) dans | adyebikdy Bh of @R%E §|ﬂﬂfn@ 912@1 A 04. Hl@lsﬁlﬁr@\m Y& 60 akylsulfonyle en G A Cs ou
tnfluoromethyle, et ledit groupe pyridyle, furyle ou thiényle étant facultativement substitué en position 3
avec un groupe fluoro, chloro, alkyle en Cy & Cs ou alkoxy en Cy &4 Cy ;

35 un groupe oxazole ou thiazole condensé avec un groupe aromatique hexagonal contenant un ou
deux atomes d'azote, avec le thiophéns ou avec le furanne, chacun facultativement substitué avec un
groupe fluoro, chioro, bromo, trifluorométhyle, méthylthio ou méthylsulfinyle ;

un groupe imidazolopyridine ; naphtothiazole ; ou naphtoxazole ;
Rs et R sont identiques ou différents et représentent I'hydrogéne, des groupes fluoro, chioro,

40 bromo, trifluocromeéthyle, alkyle en Cy & C4, alkoxy en Ci 2 Cs, alkylthio en C; & Cq, alkylsulfinyle en C;

a G4, alkylsulfonyle en C; & C: ou nitro, ou bien Rs et Ry, pris conjointement, représentent un groupe
alcanedioxy en Ci a Cs ; ot

Rs représente I'hydrogéne ou un groupe méthyle ; ou

d'un sel d’addition de base pharmaceutiquement acceptable d'un composé de formule | dans

45 laquelle Ry représente un groupe hydroxy, ou d'un sel d'addition d'acide d'un composé de formule |
dans laquelle R: représente un groupe di(alkylamino en C1 & Cs) ou alkoxy en Ci1 & Cs substitué avec
un groupe N-morpholino ou di(atkylamino en C; & C4) ; sous réserve que, lorsque Rz représente un
noyau pentagonal hétérocyclique ayant un hétéro-atome qui est un atome de soufre ou un noyau
hexagonal hétérocyclique ayant un hétéro-atome qui est un atome d'azote, ledit noyau soit alors

50 condensé avec un groupe benzo ou bien substitué avec un groupe pyridyle, furyle ou thiényle, ledit
groupe benzo et ledit groupe pyridyle, furyle ou thiényle étant facultativement substitué de la maniére
définie ci-dessus,

caractérisé en ce qu'il consiste 2 faire réagir un composé de formule :
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2. Proc6de suivant |la revendication 1, dans lequel X rep f .
3 Prbc6de suivant |a revendicati d"f% +%gidans | equel Zrmllmuﬂuemﬂﬂllﬁﬁﬂﬂ _
| { ai son coval ente, Rl represent e%l l()k un groupe hydrdxyf¢ et R8, sRN*et
Rs representent chacun |'hydrogbne. 4. Proc6de suivant |a revendication 1,
2 ou 3, dans lequel R2 represente un groupe 5-brono-2- benzothi azol yl e,
5-fl uoro-2-benzot hi azolyle, 5-trifl uorontt Iuyic&%albenzot hi azol yl e,

5-chl oro- 2-benzot hi azo- lyle, 4,54Nfluorgil-benzot hi azol yl e,

4, 7-qi chl or o- 2- benzot hi azol yl e ou 5 I0¥b- 2- benzot hi azol yle. 35 5.
Procede suivant |a revendication 1 QL dan equel R3 represente

| ' hydrogene , un groupe 5-fluoro, 5>}<xht0 -bromo ou 5-nethyle, et R4
represente |' hydrogbne ; ou un subdtituant ochl oro, brono, nb6thyle,

i sopropyl e, nethoxy, nitro ou trifluoromethyle en position 6 ou 7 ; un
groupe 4,5-difluoro _ou 5,7- dichlorg. 40 6. Proc6de suivant |

revend! cat i%&%f‘ 'g}'“e A o 'g# 'i‘iB‘f“g??é ?F’iegr"%‘ WhPECHsS gt gu’B@e??B‘PHQYdé%g‘Ee' En groupe

repr ~sent e MG é'e'déffgﬂsco'aﬁ??gd? U8 RF represente un groupe al kyle en
Cl & C4, trifluorontthyle, ou phényle facultativenent substitue avec un
groupe nethyle. chloro, brono ou ni tgg Hf}g—%' Proced6 suivant |la

revenglﬁ; cation 1, dans lequel |le conp s% d 8rmule L-CHZ-R2 R5 50 dans

| aquelle L repr6sente un groupe chlorog Z represente une liaison covalente,
R5 represente |' hydrogbne et R2 represeﬁte un groupe oxazol e ou thiazole
condense avec Y, Y etant un groupe aromati que hexagonal contenant un ou
déuy at onesiack lagueiieal, repriseaté@a gholpd farta BE RBqELR' hépedtemy e grbwe Méthyle ou Emylarane,
chacumo de e#ect@r owgsroseapoir thiareu letcainposé arrsponddntdans lbGuehR'areprésantg I'ydipgine,

fl uoro, chlebrsoseldoasbdisiré, & reffédiuanureribsioyingtion b trihgel tladdition de bddt phdrmpackdtiquepiest ; ou
1, 2, 4- oxadiaageotable Pax Féaction atecoun cating abtidraacelitigu@rept acchptalld, tehit si welamstt désidh St | t ue
‘avec R7, Rwapsigynersinernmn régidu glespigue dp detmation daster. Ipguyems fe Hiphsidvné in vivg 49i wn un
ou deux gr Gyeshydrox pas alkyation diysel e eodiym dy|crrppasé deformjuiel) dans laquqlip Ry repigsente o
4, aP%yItWF‘@'%?P'UFmé)’-m, 44 EP 0 222 576 Bl I I 111111

hhlTH M I'hl, al kylsulfinyle en ClL a (C4,, al kyl sulfonyle en C, a C4 ou
trifl uor%nﬂ’t’?‘l’?‘i’eef““@éf“ﬁ‘fa ‘B“pﬁ?“sl'eﬁﬁ%?(irwsﬂ“%%"}i%mjosd de formule Y/ ¢

7 3 Pﬁo’?ﬂ\l suuzvatx la re ication 1 ou 2r,éﬁanf I?Zﬂiel Z représente une liaison oc%xlente. R: représente

Vi T dhns 1“G§04P3 Ry gtpraég‘eerﬁRé RS eat chagun Pcoopep- | 6pondent aux

d6fini ti PN PEAHCIERRS 1 AYEGickidn COIPES S, s’ BAIEIRE birkderth KX Yrofpd Sbrofo-2-

C4) CH2C1 1o n @lfa%wlé}%ﬁﬂérb@ gnzothiazolyle, 5-trifluorométhyl-2-benzothiazolyle, 5-chioro-2-benzothiazo-
lyle, 4,5~dif!uoro-2-benzothiazolyle, 4,7-dichloro-2-benzothiazolyle ou 5,7-dichloro-2-benzothiazolyle.

35
5. Procédé suivant la revendication 1 ou 2, dans lequel Rs représente I'hydrogéne , un groupe 5-fluoro, 5-
chioro, 5-bromo ou 5-méthyle, et Ry représente I'hydrogéne ; ou un substituant chloro, bromo, méthyle,
isopropyle, méthoxy, nitro ou trifluorométhyle en position 6 ou 7 ; un groupe 4,5-difluoro ou 5,7-
dichloro. :

6. Procédé suivant la revendication 1, dans lequel Rs représente un groupe méthyle et L représente un
groupe OSO2Rs dans lequel Rs représente un groupe alkyle en C; & C., trifluorométhyle, ou phényle
facultativement substitué avec un groupe méthyle, chloro, bromo ou nitro.

45 7. Procédé suivant la revendication 1, dans lequel le composé de formule

L-CH-Z-R,

R
50 >

dans laquelle L représente un groupe chloro, Z représente une liaison covalents, Rs représente
I'nydrogéne et R2 représente un groupe oxazole ou thiazole condensé avec Y, Y étant un groupe
aromatique hexagonal contenant un ou deux atomes d'azote, ou avec le thiophéne ou bien avec le
55 furanne, chacun de ces groupes étant facultativement substitué avec un groupe fluoro, chloro, bromo,
trifluorométhyle, méthylthic ou méthylsulfinyle ; ou 1,2,4-oxadiazole-3-yle ou 1,2 4-thiadiazole-3-yle
facuitativement substitué avec Ry, Ry représentant un groupe iodo ou trifluorométhyithio, ou bien un ou
deux groupses fluoro, chloro, bromo, alkyle en Cy & G4, alkoxy en Ci & C4, alkylthio en Cy & Cq,
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Pat ent ansprUche fUr fol gende Vertragsstaaten BE, CH, DE |
LU, NL, SE 1. Verbindung der For nmgip g8oikhe?afORl R Ulﬂilumﬁ“l Iﬁmmﬂ
1.251 25 R3 -CHZR 2 R 3~~~R i 30 in wel cAL M5 %
Sauerstoff odor Schwefel ist; 35 Z ei ne koval ente Bi ndung, 0, S.
NH oder CH2 algispifiile en @i 0 0:, ldkglsulfonylgrenh & Gda@r tritkioromiibyle, Bsicpréppsit par Badtide d'der
Rest ist, degomppsédevamile el ne Hydroxy- gruppe umnandel bar ist; R2 ein
het eroycl i scher 5-gliedriger Ring mt einemStickstoff-, Sauerstoff- oder
Schwefel atom 2 Stickstoffatonen, von wel chen eines durch Sauerstoff oder

Schwef ef erset zt seli(Q—J&ann, oder 3 40 Stickst of fat onen, von

wel chen ei nes durclf Sauefstof Fgder Schwefel erse ain kaphiiNlgbei der
Ri ng durch 1 oder FIqu-, Chl or -, (CI-C4)-AI|$,($ ruppen
substituiert oder Nt Bghzo—k8Hdensi eP¥ oder Ryurch—erme” Pyri d;ﬁg-, Furyl -
oder Th1i enyl gruppe subStituiert sein kann, wobei Phenyl oder Benzo
gegebenenfal | s dur chVd&i ne Jod- oder Trifl uornet hyl t'Hi'ogrup- pe oder durch 1

odor 2 Fluor-, Chlor-, Brom, (Cl1L -C4)-Akyl-, (ClL -C4)-Al koxy-, (ClL -C4)-

45 dans la§deiy/ X tdpteQante & 64 s, o% bt ! éNOnadAt Sub Q¥initions(ptdcitées, avec un composé de
- C4) - Al kyl supfnithiaikddeh ¢l che@i. met hyl gruppen substituiert sein kann und
wobel Bygridyl, Furyl odor Thienyl gegebenenfalls in der 3-Stellung durch
Fl uor, ChlpatentaBsmimehe( C, - C4) - Al kyl oder "(C -C4)- Al koxy substituiert sein
kann; ei n Paehangeychel ivdbigende-Vertragsstasiad : BE, CF, DE, FR,IGH) IS LOLWGNLCSE t of f at onen
odor 1 oder 2 Stickstoff- atomen und 1 Sauerstoff- odor Schwofel atom wobei
diteger Ri ng Vawishngdofomel2 (G -C4)- 50 Al kyl - oder
Phenyl gwuppen substituiert oder mt Benzo kondensiert odor durch eine
Pyridyl -, Furyl- odor Thienyl gruppe substituiert sein kann, wobei Phenyl
odor Benzo gegebenonfalls durch eine Jdﬂiz@% Tri fl uornet hyl t hi ogruppe
oder 1 odor 2 Fluor-, ChlorR - - Al kyl-, (d-C4)-A koxy-,
(G -A)-Akylthio-, (C-C4)A rIy™=N (G - C4) Al kyl sul fonyl - oder
‘Triflud®nethyl gruppen substit ei n kdnn und wobei Pyridyl, Furyl oder
Thi enyl gegebe- 55. al | s "b\der 3-Stellung durch Fluor,
Chlor, (G -cC4)-Al kyl oder vy sub$8%Rgi ert sein kann; Oxazol
odor Thi azol, kondensiert m3 elner 6-dgiiedr :}ﬁgen aronati schen, 1 odor 2
Stigkstgffato- nme enthaltenden Gruppe, mt THisophen oder mit Furan, die
j ewel | s gegebenenfalls durch eine 45 EP O 222 57B B1 *
111 c Lii 111 1111 Fluor-, Chlor-, Brom, Trifluornmethyl-, Methylthio-
oder Met hyl silwbickty! gr uppe substituiert sein k6énnen; |m dazol opyridin,
Napht hot hi azolx odegayerdicHdtbisosaaalisti st ;
35 y4 eine kovalente Bindung, O, S, NH oder CH. ist,
Ry eine Hydroxygruppe oder ein Ublicher esterbildender Rest ist, der in vivo in eine Hydroxy-
gruppe umwandelbar ist;
Rz ein heteroyclischer 5-gliedriger Ring mit einem Stickstoff-, Sauerstoff- oder Schwefelatom, 2
Stickstoffatomen, von welchen eines durch Sauerstoff oder Schwefel ersetzt sein kann, oder 3
40 Stickstoffatomen, von welchen eines durch Sauerstoff oder Schwefel ersetzt sein kann, wobei
der Ring durch 1 oder 2 Fluor-, Chlor-, (C1-Cs)-Alkyl- oder Phenylgruppen substituiert oder
mit Benzo kondensiert oder durch eine Pyridyl-, Furyl- oder Thienylgruppe substituiert sein
kann, wobei Phenyl oder Benzo gegebenenfalls durch eine Jod- oder Trifluormethylthiogrup-
pe oder durch 1 oder 2 Fluor-, Chior-, Brom~, (Ci-Ci)-Alkyl-, (C1-Cs)-Alkoxy-, (Ci-Ca)-
45 Alkylthio-, (C1-Cs)-Alkylsulfinyl-, (C1-Cs)-Alkylsulfonyl- oder Trifluormethylgruppen substituiert
sein kann und wobei Pyridyl, Furyl oder Thienyl gegebenenfalls in der 3-Stellung durch Fluor,
Chlor, Brom, (C1-Ca)-Alkyl oder (C1-Cs)-Alkoxy substituiert sein kann;
ein heterocyclischer 6-gliedriger Ring mit 1 bis 3 Stickstoffatomen oder 1 oder 2 Stickstofi-
atomen und 1 Sauerstoff- oder Schwefelatom, wobei dieser Ring durch 1 oder 2 (Ci-Cs)-
50 Alkyl- oder Phenylgruppen substituiert oder mit Benzo kondensiert oder durch eine Pyridyl-,
Furyl- oder Thienyigruppe substituiert sein kann, wobei Phenyl oder Benzo gegebenenfalls
durch eine Jod- oder Trifluormethylthiogruppe oder 1 oder 2 Fluor-, Chlor-, Brom-, (C1-Cs)-
Alkyl-, (C1-Cs)-Alkoxy-, (C1-Cs)-Alkylthio-, (C1-Cs)-Alkylsulfinyl-, {C1-Cs)-Alkylsulfonyl- oder
Trifluormethylgruppen substituiert sein kann und wobei Pyridyl, Furyl oder Thienyl gegebe-
55, nenfalls in der 3-Stellung durch Fluor, Chilor, (C1-Cs)-Alkyl oder (Ci-Cs)-Alkoxy substituiert
sein kann;
Oxazol oder Thiazol, kondensiert mit einer 6-gliedrigen aromatischen, 1 oder 2 Stickstoffato-
me enthaltenden Gruppse, mit Thiophen oder mit Furan, die jeweils gegebenenfalls durch eine
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R3 und R4, gl eich oder verschi eden sind und Wasser st of f “ﬂ“t ‘“Brom
Tri f1 uor met hyl, (G -C4)-Al kyl, épbzzg)g)sél,koxy (a1 n“mm@ “ ‘
-4) - A|ky|su|f|nyl, (C1L -A)- Al kyl sul f onyl * er Nit¥o *sind,
oder R3 und R4 bedeuten, zusamen genonmmen, (Cl C4) - Al kandi oxy; und R5
Wasser st of f oder Fliviet IGylbr-,i Bydm-, ittieormethyl-, Matbyithivz eder iIMethijisafinpigtupgieasubdituiert sein
Basen- Addi t i ons slinpene imidapoldgigidin, Nahhihgthidzot odep Naptithokgzolvielir i n R1 Hy- droxy i st,
oder ein Saur e- ABdindi Rsrgisich| odérojerschiedyie sid wndiuMassatetefi, Flgern@hlor] BromoYriflyprithyhi - ( Ci
- C4)yal kyl ami no Garér)>-Aligh (CCY-AlpRve G- Codtilsgthior (Erelpi-Alladgutiinyl. I\KW}J‘H‘EYFSP'WOV'oder
Di - (CP - C4) - al ky?dniliie sind. aqer Ry pnd Ry bedeutenrﬁﬂﬁa"d%qn IRAAMPEBC -BarBlkangicies upd

ent weder ei nen h@ﬂﬁ’?ﬁ?&' ‘Bﬁ'?%e(:wéthy‘!?"gf'?’ ei pem Heteroatom da

Schwef el i &f Phg 8’8}"?‘6‘8 l%w?l
Het eroatomd:fﬁ"f g 6}? . dssa p, lg a n Benzo
kondensi er £°9 SN 8'9 orp 'cf ' o bstituiert
10 bei der gabe, d d { m éfgf chsch elne | s
i st, Wo s;aagm herer 14 OQX o ex, gian

Subst i t ui ef, ﬁ@f&)ﬁ (Bl tetvwegn h i i sf | ] &onh |ert urc 5 'p{}

genmaB A”SPH:W b d i ?W?JKIIS L'mﬁ 'Fhl )h%ruppe

Ver bi ndungg H&&é@%ﬂ&%&x&.ﬂéﬁﬁm% &aéjéb% Betidlfd %nnzelchnet

gegebgnenf a s substituiertes Benzothi azolyl, Benzoxazolyl, I SOChI nol yl ,
Benzot hizpheBining géthds ARegrachft Udaamcwekmeenchaahﬁk Kisdispstdrag. 20 Oxadi azol y!
oder Indolyl ist. 4. Verbindung genmaB Anspruch 1, dadurch gekennzei chnet,
daB X Sauenemiading igehis Ahspruchetl ddav 2| datiireh ddkendlzaivgned, a8 REGRYsbarbnialRisublditoiotesy

i &y R2 goBedxathierviyh| Benzaxadolyt il$ochinivi, cBenBetiopbériyl axied Bénhzyfiran-Beereo tstkistitziotes
5-yl , 20Benz Oxaigidiy adwinddylydt, Benzoxazol -2-yl, 2-Chinolyl, 2-Chinoxalyl,

O<azol o[ 4, 5b] pyri din-2-yl, 25 Benzot hi ophen 2-yl, Benzofuran 2@Y| oder
Thi azol df 4 Vbbiyy rQeU\PhAESPWCh ddé’F‘dlEQ!Pbsqu't"E?'@f‘QtegaB ¥ SZUQIStOfU%d? &ipp| ko
1, 2, 4- Oxad Bindyng ogerﬁHz ist,|Rg @yﬁp@zmﬂzgegqbenenjags(ﬂupﬁtn hlazol-z-yl Benzothlazol-

1, 3, 4- OxadPak oBenzoksgthiazohd-y,
oder %hi az 8?"22“‘?“3[‘ 2 uﬁﬂ'zﬁg’a“'

o izaﬁ =
1,24-0 5% 5 ndung
e o= P g 1 Sy OB ai%ﬁ% st By ass%% e

Trifl uor | i 9 r s sitet, in
vetbogy gm%*e% j % ﬁgl‘prs&e{o gﬁ gﬂ &ﬁm&e o, Jgg g EQ: t{%& g

Anspr uch 1Me yi0 39_@,5,%5, V\asserst t, 5-Fluor,

5- Chlor, Fom odor 5- Met hy bedeut et und R4 V\asserstoff 6- oder

7-subst ig, urv%i‘n Gahng8 AnBruBH, B3der 3, dddRich YokenhzBRRHeR XA R, Wakdaroy, s-Mudr/ & oder
Trifl uor metchiy, ,5-53@5 -odbrl 5-MBthy! Qs888ute? ukd [Pis OWThsB6rstig B2 W@t 7-substitliéeb i ORRY MBjorge Ma.B

ANsSprgch 1 Me@@r isabropSiomlbtRdd, NIRKEBIE BRG], 4,5:br d3r opehs bedeiet. | S
substitui ertes Benzot hi azol -2-yl oder Chinoxalyl bedeutet ist und R3 und R4

j ewei | s Thiveminlag gerhEmAnsgiich Bodel/erdabuichLigeerpesiahitit, dAB Rp egohenbnfald sdestiiartes
gekennzei cBagbthiathid-y cgbreChinoxalybisadewie $st Ngit Bsi undrBea jewells Chlderedelden.

N- Met hyl gl ucam nsal zes vorliegt. 9. Pharnmazeuti sche Zusamenset zung, die
ei ne ¥er®i Werbindeng aamiiAnspraainid dedyeshoekennzeighnet Hafcdirein Forlyi des dlajrigmsdzes pghdesni t
ei nem phar hedtyigiuserpinsgiaproiemedir en Tr ager unfaft. 45 10 Ver bi ndung gerraB

i rgendei nem der AnsprUche 1 bis zur Ver wendun Ar znei %

Ver wendufhg PBarmgzeutigeliopgus s‘ﬂ?é’l’g | Veybi "Wg? %ﬁ‘i’ﬂ%’?eﬁ’e?‘ﬁ' d‘&?p'”,&ﬁesb 'F(?he 1
bis 8 far m'@'s%'igs’f"b?'ﬁ‘ aaputise F%‘? t?ﬂ“i“tégg”‘fﬂ? ‘Ver wendung al s

Al dos®r edu | nhi 50 .Pat ri.iche fU faol gend :
Vertrags tgﬁgé‘ﬁ“"gﬂﬁm °"d§52°'1d°r Q?W%cﬁ? iﬁ's?uz?" EY°StEr Iﬁ%bzn%ﬁ%'ﬁt%'r Ver bi ndung
der For nﬁl

. Die Verwendung einer Verbindung der Formel | gem#B irgendeinem der Anspriiche 1 bis 8 flir die
Herstellung eines Arzneimittels zur Verwendung als Aldosereduktase-Inhibitor.

50
Patentanspriiche fiir folgende Vertragsstaaten : AT, ES, GR
1. Verfahren zur Herstsllung einer Verbindung der Formel
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S5s 46 B e EP O 22 PR

»

R - ~~~2 1IN CHZR2 [Ep 0222576 B1 l\
wel chey X Sauer st of f oder Schwofel ist; Z ei ne k “H! “M\“
0, S. NH odor CH2 i-st, 1s R1 ei ne Hydroxygr upp rerne Q3 i cher
esterbil dender Rest ist, der in vivo i %}de& Hydr oxy- gruppe ummvandel bar
Ist; R2 ei n heteroyclischer 5-I|edr|gé-’r Ing mit einem Stickstoff-,
Sauer st of f - oder Schwef el at dmis S8y at omren, von wel chen ei nes durch
Sauey st of f odor Schwefel erse , oder 3 Stickgtoffatonen, von
wel cherf ei nes durch Sauer st of { g | ersetzt sein kann, wobei 20
der Ring durch 1 oder 2 Fl uor /700 C~G#zRrAl kyl - odor Phenyl gr uppen
substituiert oder mt BenzgZkondensi ertx oder |dur ei ne Pyridyl-, Furyl-
oder Thi onyl gruppe substituPert sein kann, V\KB%EI Phenyl oder Benzo
gegebeqﬁnf alls durch el ne Jod- oder TrMiornethylthiogrup- pe oder durch 1
odor | uor-, Chlor-, Brom, (g-G4)-AWkyl-, (G-C4)-A koxy-, (C -C4)-
Al kyl thi o-, i fdiened) - Al kyl sul flnyl -, (G -C4)-Al kyl sul fonyl - odor
Trifl uor met hyikgr ugRRRtcH GRS IScivieiebist 25 sein kann und wobei
Pyridyl, Furylz odeine RdvhierinyBindingl&heeinbdk te, isth der 3-Stel l ung durch Fl uor,
Chl or, Brom RC -eiod Hydblyyluppacasr dirCublicked estéibildendsr ReHD St, idbilin&ivb irS Blhé HydRoX i
ei n heterocycl i sclgappeismpandatbaiiger Ring mt 1 bis 3 Stickstoffatonmen odor 1
oder 2 Sti cksFof f eindietorvpcisaherdd-die@igarcRisg wit kinero GickstSe hSapéretbifitoden Scipdseldtonsli 22 s er
Ri.ng durch 1 oder SkckidHfato@el.-vorivéighen einebalurcPiSausystoffodp Sicwetalibrsdtit sein kanb, odercx
m\_/Benzo kondens Stgkstoftatpmen,cyar weichen ginesriprch $aberstott3@er Schwefel ersetzt sein [Renmywobsibder

Thi enyPyr uppe subgen Rigg direh s eden 2|Fuan, Chigsh (G -OPhadyyr|odeycRienyigiyppen substituiert oder
gegebenenfal |l s dun"l’,‘l‘PeéPn'@“‘?PGﬂQ” prige Aurgh: ping ﬁ!G'F’YfetFWx'r odr SBipRYiopPe substitderigpiny 2
El uor-. Chlor- wob @henym er B?{PZR eber\e lis oder_ rifluormethylthiogrup-

(Gi- Cs)AIkyIthio- 8

- '°" ) éﬁ’ EAbPY- JGefs)-
"Triflugrmethyl gru y" \ﬁjﬁn g'ﬁ t‘gﬂ po lffb

n un ie ung durc luor
Thi enyl® gegebe- n ,a o% cnc4- d gﬂt?twert nkann, ee
-c4)-Al kyl oder 6_ ‘b%n

Oxazol oder Thi azg me sth ?eliat snc smﬁatomen 0:93%94 Eﬁéﬁg& i

odor 2 Stickstof f aj@- odXPPﬁ‘eﬂ |u1 bH%Pﬁm em\ k i oo tPyfi
di e jewpi |l s gegebengnbal Ithie an o SUt3RuibH S Kann, bBrPhenyBBHHF‘Benzo gegebenenfalls
Trifluormethyl -, Wathyhé MO odeP FaruodvRinRiniogi Gtiel St ©648P ReFIdH DEHIdrL BloRt,LCSEHN
konnen; | mi dazol opygh, doic,) Mt Rot-bj)Alkpiniog 40r-CARAEINGRA Z(O] -Ci) ki slibhyl- oder
R3 und R4 gl ei ch ofbrmémyIGapHen datitittionm doinl Rehn \(AS S/otied r@fdll, FrliWwasr, Thishyl @egebBr om
Trifluornethyl, (@bnfdld)n drleydtallugGilurdBiluof Ghtx WC: -Cplan@AgderCi-Z iAoy, substituiert
(C, - Cs)ps Al kyl sul f setykann;( C, - C4) - Al kyl sul f onyl
Oxazol oder Thiazol, kondensiert mit einer 6-gliedrigen aromatischen, 1 oder 2 Stickstoffato-
me enthaltenden Gruppe, mit Thiophen oder mit Furan, die jeweils gegebenentalls durch eine
Fluor-, Chior-, Brom-, Trifluormethyl-, Methylthio- oder Methylsulfinylgruppe substituiert sein
kénnen; Imidazolopyridin, Naphthothiazol oder Naphthoxazotl ist;

40 Ra und Rs gleich oder verschieden sind und Wasserstoff, Fluor, Chlor, Brom, Trifluormethyl,
(C1-Cs)-Alkyl, (C1-Cs)-Alkoxy, (C1-Ca)-Alkylthio, (C1-Cs)-Alkylsulfinyl, (C1-Cs)-Alkylsulfonyl
oder Nitro sind, oder Rs und Rs bedeuten, zusammen genommen, (C1-Cs)-Alkandioxy; und
Rs Wasserstoff oder Methy! ist, oder

eines pharmazeutisch annehmbaren Basen-Additionssalzes einer Verbindung der Formel |, in welcher
45 R: Hydroxy ist, oder eines Sdure-Additionssalzes einer Verbindung der Formel |, in welcher Ry Di-(C1-
Ca)-alkylamino oder (C1-Cs)-Alkoxy, substituiert durch N-Morpholino oder Di-{C; -Cs )-Alkylamino, ist; mit
der MaBgabe, daB, wenn Rz entweder einen heterocyclischen 5-gliedrigen Ring mit einem Heteroatom,
das Schwefel ist, oder einen heterocyclischen 6-gliedrigen Ring mit einem Heteroatom, das Stickstoff
ist, bedeutet, der Ring dann entweder mit Benzo kondensiert oder durch eine Pyridyl-, Furyl-oder
50 Thienylgruppe substituiert ist, wobei Benzo und die Pyridyl-, Furyl- oder Thienylgruppe gegebenenfalls
substituiert sein kdnnen, wie dies oben definiert ist, dadurch gekennzeichnet, daB man eine Verbindung
der Formel
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oder NitrqQ sind, odor R3 und R4 bedeuten, zusanmen genonmen, : .
(C -C4)- Al kandi oxy; und Rs WasserEr ok$2 sxeeB1 Met hyl ist, odor lﬂnmm!u“l”m' “ |II| 3
phar mazeut i sch annehnbaren Basen- Addi ti onssal zes ei ner Ver bi R S
Formel I, in welcher 45 Rl Hydroxy ist, oder eines o
Saur e- Addi ti onssai zes ei ner Verbindung der Fornel |, in welcher RI D-(C -
Cs) - al kyl ani no odor (C, -Cs)-Al koxy, substiEHpEPpRiurch N- Mor phol i no odor
Di-(Cl -Cs)-Akylanino, ist; nmiRga daB, wenn R2 entweder einen
het er‘\oscycl i schen 5-gliedrigen Ring teroatom das Schwefel ist,:
odor elfnen heterocyclischen 6-gliefri L.t ei nem Het eroatom das
Stickstoff ist, bedoutet. der Ring mt Benzo kondensiert oder
durch eine Pyridyl-, Furyl -oderP Thi oyl gr uppe substituiert ist,
wobei Benzo und die Pyridyl-, FuByl- oder Thienyl gruppe gegebenenfalls
substijuiert sein kénnen, w e dies oben deflniert ist, dadurch
gekennzel chip &lelchéta® mmew.a%bé/emh.adum uRteR’ ﬁ@é’s%tloﬁ Eﬁmr{’y? oder EEy! 2, %&2@&76 Bl
C L |Verbifdung der EREIO2R. * * 3 10 in wel cher R3 und

wi e oben definiert sind und R Wasserstoff, Mt hyI oder Ethyl ist, mt
el ner Verbi ndung der Fornel L-CH Z-Rpl8g-g=r=~——~—~~~~~~~~ 0
2 R im welcher L eine sich abtrennende GrupSe ist, unmsetzt, und, wenn R
Met hyl oder Ethyl ist, unter 20 Bi RJung ent sprechender Verbi ndungen; in
wel chen R Wasserstoff ist, hydrolysiert und, gegebenenfalls, durch

Reakt| on m¢t einem phar mazeut i sch_annehnmbaren Kation in ein phar mazeuti sch

Wehnbar esi "‘B&%ﬁ- ARRIPIEN Rpyernande GrHRDS feteymsetzh gnd. Be Mety! pdprsEthykist, et h

AI kyl i%ren QI\‘?&PP'P%%"QT Y@E’"‘B‘é?e"\/é P”BF'P?G%%’aﬁ;‘j;b hygplysiatung; ge fi‘gﬁ i st,
in einer ‘\" fion | Tl'( P'??"()%Z@‘B's?':';:? il
Hydr oxygru E gi
Sauer st of f |er in :%g rﬁgg? Ve h NP 'cﬁ°"o°a‘8 "deB °Std'5‘9%a'fe'é|dﬁ' in vivo
koval gpte E’> 4t oxgsfmpp o roxy ist und R3, R3 und Rs jeweils Wasserstoff
sind. V%at}ﬁmcm%pmm BOGH xlsaudmgfigt S, bel dem R2
5- Br om 2-benzot hi azol y Gor - 2- benzot hi azol yl, 5-
Tri f1 uor get Vakbrrerr BN ARIpRILIAT Qhet Iz, be‘iugn |Z%ﬁe&b%ﬂ5%ﬁah@z&l B! Hydroxy ist und Rs, R
4, 5- Di f | uorund-A) prsitviidsseridttding. 4, 7- Di chl or - 2-ben- zothi azol yl oder
5, 7\Disshl or - 2- benzot hi azol yl |st 35 5. Verfahren nach Anspruch 1 oder 2,
be! dem B3 \Wiamar mbioAdsprubh F;1210aér,3, bei Gbrh @ 5-Bront32-Beimzaitkeblyins-Mbdri2\bendothiazaiyn - R4
Wasser st of f Trifladrmethyb2-barttathiazblyk Si0hlbi-2-bengdstiiazol@hd, BDiflyor-Bbanzethiadolyt, ayiDichlor-2-ben-

| sopropyl - zotma'zdwm;erﬁﬂmmb@bauwﬁazmmnsftl uor met hyl gruppe, 4,5-Difluor oder
5,7-Dichlor ist.

' 35 5. Verfahren nach Anspruch 1 oder 2, bei dem Rs Wasserstoff, 5-Fluor, 5-Chlor, 5-Brom oder 5-Methyl ist

und R. Wasserstoff, eine 6- oder 7-substituierte Chlor-, Brom-, Methyl-, Isopropyl-, Methoxy-, Nitro-
oder Trifluormethylgruppe, 4,5-Difluor oder 5,7-Dichlor ist.

6. Verfahren nach Anspruch 1, bei dem Rs Methyl ist und L OSO:Rs ist, wobsi Rs (Ci-Ca)-Alkyl,
40 Trifluvormethyl oder Pheny!, gegebenenfalls durch Methyl, Chior, Brom oder Nitro substituiert, ist.

7. Verfahren nach Anspruch 1, bei dem man eine Verbindung der Formel

45 I.—CI-I--Z---R2
]
Rg
50 herstellt, in welcher L Chior ist, Z eine kovalente Bindung ist, Rs Wasserstoff ist und Rz Oxazol oder

Thiazol, kondensiert mit Y, wobei Y eine 6-gliedrige aromatische, 1 oder 2 Stickstoffatome enthaltende
Gruppe ist, oder mit Thiophen oder mit Furan, die jeweils gegebenenfalls durch eine Fluor-, Chior-,
Brom-, Trifluormethyl-, Methylthio- oder Methylsulfinylgruppe substituiert sein k&nnen, oder 1,2,4-
Oxadiazoi-3-yl oder 1,2,4-Thiadiazol-3-yl, gegebenenfalls durch Ry substituiert, wobei Ry eine Jod- oder

55 Trifluormethylthiogruppe oder 1 oder 2 Fluor-, Chior-, Brom-, (C3-Cs)-Alkyl-, (C;-Cs)-Alkoxy-, {Cy-Cs)-
Alkyithio-, (C1-Cs)-Alkylsulfinyl-, (C1-Ca)-Alkylsulfonyl- oder Tnfluormethylgruppen badeutet, ist, indem
man eine Verbindung der Formel



6. Verfahren nach Anspruch 1, bei dem Rs Methyl ist und L OS021R i st,

wobei “Rs“( Cl- C4) - Al kyl, 40 Tep bl ghy! oder Phenyl mﬂulm
durch Methyl, Chlor, Brom odor NI?P(??EEE'[I tuiert, ist. mmﬂw | I“‘
Ansprtich 1, bel dem man ei ne Verbi ndung der For rrel 45

L-CHZ-R 2 R5 so herstellt, in welcher L Chlor ist, Z.e] koval ent e

Bi ndung ist, Rs toffNHst und R2 Oxazol azol/ Bensiert mt
Y, wobei Y eine -gI i edrige afomati sche, 1 odeg” __ f(atoma

ent,.hal t onde G uppe i st _Q.dexgmt Thideghen B. ran, dffe jeweils
gégjebq;nenf alls d h_€ine Fluor-, Chlor-, Brom, Tr| f I uor met hyl -

Met hyl t hi o- odor Mgghyl sul finyl gruppe substl t ui eVF sei n konnen, odor 1,2, 4-
Oxadi azol - 3-yl odor 1.2, 4-Thiadiazol -3-yl, gegebenenfalls durch R7
substituiert, wobei R7 eine Jod- _odor 5 i yikdxidcaam upgpet.odor
1 odor 2 Flinwelchen % esler S ispyndpind R(&?O%deﬂ'inﬁmd MW&M& g’xy- (C, -C4)-
Al kyl thi 0-, (C. -C4)-Akylsulfinyl-, (G-C4)-Al kyl suI fonyl oder

Tri f I uor mot hyl gr uppen bedeutet, ist, indem rman ei ne Verbi ndung der For nol
48 EP 0 222 576 B. U - XH oder CRozb VI

1in welchen X 0 odor Sist und Y und R7 wie oben definiert sind, mt
Tri -((19 -C4) - al koxy) CH2Cl unsetzt. 10 15 0 20 25 0J 30 35 40 45 50 55 49
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