0132566 Description The invention relates to novel substituted
benzophenones of the formula (1) in which Ph is unsubstituted or
subgtituted phenyl and Ris free, esterified or am dated carboxyl, and
thei'r salts, to processes for their preparation, ‘to the use of cgggggggs 0
the formula | and their salts as active ingredients in or for the
preparation éFsﬁﬁﬂFﬁﬁ%eutlcal preparations and to pharnmaceuti cal
preparations of this type. Substituted phenyl is, for exanple, phenyl whi ch
Is substituted, 'jn particular nono- or dj ubstl ted, by | owe , ] ower
ko | e e 1eRRlan SPidter % Rarch robsrohted Befrernpienet ot st riprind
car boxyl, | ower al koxycarbonyl, cygno and/aﬂapltro Esterified carboxyl IS,

for exanple, carboxyl esterified ;a\lo al i phatic al cohol, such as
| ower al koxycar bonyl . Am dated ca boﬁyllﬁaslas t he am no group, for
exanpl e, unsubstituted anm no or no\mhﬁcﬁ is nono- or disudddituted by

| ower aliphatic radicals, and |s fpr &xanple, carbanyl, N-nono (sic) or
‘N, N-di - | ower al kyl -carbanyl or N, Nmpwer al kyl ene or NN—(aza)-, N, N- (oxa) -
or N'N- (thia)-lower alKkylene- carbanyl In the above and the foll ow ng
tex{,, | ower Qmgwtich mdjscaﬂ@baaﬁuaeamuad&uat&w ﬁﬁﬁfyab.h}ﬂ RoideEre@der st ood

o e g BEErt a8 Ak, PSrh o vl RS I e BSheeDR: PR
i sopropyl, butrgpgratsonutegl thesase)mfacgmpbutzgd ofir thec formmly ey theljutsalam a6 so
be a \;fpe“ty' 8N 1 QB JIIQQLXA 1nagh Cf@l: ‘the r% WE ofIph@¥dackie1dal €xanpl e,

Xy, ethoxy, propy i sopropyl oxy utyl oxy, i’so uty oXy, secondary
butyI OXy or tPéwa‘?sP(thut&}‘FoWPhb‘mace%calsRifeBeraeFlﬁ%ﬁPfl thigekyRe.or heptyl oxy
radical. Lower alkylthio is, for exanple nethylthlo et hyl t hi o,
propyl t hi o, bu |thio |sobut ond It ertiar
Dutyl thio. baEbKEIPEES PHEErh the fa FHARGLS nEROTHFBLEH 1A cBBgF e g Sup:
Lower al kano;pla@xycular Hodb - 60ta dpsubs titiaied) \hy mbmep:l enyymxquehuim)typmwef

alkylthio, lower alkanoyloxy, halogen, trifluoromethyl, carboxyl, lower

alkoxycarbonyl, cyano and/or nitro.

Esterified carboxyl is, for example, carboxyl esterified with a lower
aliphatic alcohol, such as lower alkoxycarbonyl.

“Amidated carboxyl has as the amino group, for example, unsubstituted
_ amino or amino which is mono- or disubstituted by lower aliphatic
N\ radicals, and is, for example, carbamyl, N-mono (sic) or N,N-di-lower '
alkyl-carbamyl or N,N-lower alkylene or N,N-(aza)-, N,N-(oxa)- or N,N-
(thia)-lower alkylene-carbamyl.

In the above and the following text, lower organic radicals and
compounds are preferably to be understood as meaning those which have

not more than 7, in particular not more than 4 carbon atoms (C atoms).

Lowexr alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, secondary butyl or tertiary butyl, but can also be a pentyl,
hexyl or heptyl radical.



| sobutyryl oxy, and furthernore. val eroyl oxy, pival oyl oxy or caproyl oxy, and
hal ogen is, for exanple, hal ogen of atom c nunber .of not nore than 35, su
as fluorine or chlorine and furthernore brom ne. Lower al koxycarbonyl -is

f 6r exanpl e, methoxy-, ethoxy-, propyloxy-, isopropyloxy-, butyl oxy-,

| sobutyl oxy-, secondary butyl oxy- or tertjary butyl oxycarbonyl, but can

al so be a pentyl oxy-, hexyloxy- or heptyl©oxycarbonyl radical. N Mno- or
NN di -1 ower al kyl -carbanyl is, for exanple, N-nethyl-, N N dinethyl-,
N-ethyl-, N, Ndiethyl-, Npropyl-, Nisopropyl-, Nbutyl- or

N-i sobutyl carbanmyl. N, N-l ower al kylene- or N, N-(aza)-, N, N (oxa)- or

N, N-(thia)- r | gnezcar | r | 3. fe
than 8, in ﬂf)oare i%ﬁ%og ]?]o'rt'g ,eg%ﬁghige 'hnlge%‘gjr‘ ' gnﬁ |;é,8¥°8&i§£9anﬁ%°§’,rg8}1°@'
pyrrol i di ncbutypezsor Laehwrylomt, psecenidary butyldxy-enkertigrk yhutylexyshbuts crp

-net hyl - pi pakagd Opent¥A, PRSI NG: nepry1ldkWaRHOI | nocar bonyl . Salts of
conpounds of the fornul'a | are in particular their salts with
pharmaceutically acceptabl e bases, such as non-toxic netal salts derived

from net al SLiver (SILtRIOURS fol, eddipld | detiddthid, othylthze)plopylithss; net al

salts, in particul ar_sodium.salts or.potassi salts |- kal i rt tal
salts, in gtﬁ'}tﬁ"haﬁ%r R u(’f?'g]‘mlgalieéz"ﬁ?’y% WIS SF) T T g%ra'p%‘égyelstg??’sfguge

al um ni um sedrt 8lsy bei apentylthio anexylthdoaembeptyhtbid tggowp.t h amoni a or
organi ¢ am nes, such as aliphatic am nes, which may be  -3- C hydroxyl
sabstituted, in particular nono-, di- or tri-lower alkyl- amnes, for
exanpl e nmetkpper alkangyloxydiswe £Ry |exagple]i a¢aFPrAmiPFEPLARYHOKY . pptyrgloxy or

tri (hydroxyrdodieyryably! JandkuiRBernvis hvai_%r@}l'&ﬁﬂ?'piwafﬁﬁbﬁ%@' capoyloxy,
triethanol am ne,” tri sgydrox met h I%{-am nonet hane or _2-hydroxy-tertiary
Uty - ant neand BaNeEeRy t-oF e 145ABF LS RITORERLTE (PG BIIBAF L34 RaRIRES DAty
(pol yhydr oxys,] euex asl Ejtorihe loxnetiloxlihey/ landnfurebermoue (bramidk.

(di met hyl am no) - et hanol or D- gl ucam ne. The novel conpounds of the formula

| show val uabl e pharmacol ogi cal properties. In particular, they show a
pronounced Gewerngtiosgpatibeaybdsi vidry examplan nexb@m-e_ngthommiprenxloam-@ on on
pr agt ag Lgndigrl,g%g%lgg Lo budPth:F- S 0 RbREABRYNC 8ecsHAbly HultFTBIHL 08 tftia2y-

’ Y éhtyloxycarbonyl, but can also be a penty}oxy-, hexyloxy- or

heptyloxycarbonyl radical.

N-Mono- or N,N-di-lower alkyl-carbamyl is, for example, N-methyl-, N,N-
dimethyl-, N-ethyl-, N,N-diethyl-, N-propyl-, N-isopropyl-, N-butyl- or
N-isobutylcarbamyl. '

N,N-lower alkylene- or N,N-(aza)-, N,N-(oxa)- or N,N-(thia)-lower
alkylene-carbamyl has, for example, from 3 to not more than 8; in
particular 5 or 6, ring members and is, for example, pyrrolidino-,
piperidino-, piperazino- or N’-lower alkyl-, such as N’-methyl-
piperazino-, morpholino- or thiomorpholinocafbonyl.

Salts of compounds of the formula I are in particular their salts with
pharméceutically acceptable bases, such as non-toxic metal salts derived
from metals or (sic) groups Ia, Ib, Ila aﬁd IIb, for example alkali
metal salts, in particular sodium salts or potéssium salts, alkaline
earth metal salts, in particular calcium salts or magnesium salts,
copper salts, aluﬁinium salts or zinc salts, and also ammonium salts

with ammonia or organic amines, such as aliphatic amines, which may be



in-vivo in the phenyl-p-benzoqui none-i nduced withing syndronme in m ce.
according to J. Pharnmacol. exp. Therap. 125, 237 (1959), and also in the
acgtic acid-induced withing syndrome in m,ce at peroral doses from abo
1.0 ng/ kg, and equal ly-in experinental carrageenan foot oederma and in
adjuvant arthritis in rats, at peroral §es from1l and fromO.1 ng/ kg
respectively. In vitro, they show a clear”ihhibitory action on

prast agl andin synthesis from arachidonic acid in the experinental,
arrangenment according to Prostaglandins 7, 123 (1974) in a concentration
range from Gblgrdrofyll sgbititured, Iheparoimdmndmmf— tdie éo it ower aaldtyl hei r

pharmaceut | Galdee AfGCRkaE BAlkyE. AlenPlCOhHld gyt?ite@ﬂ,ﬁap.%g Hhd abl € as |

active ingredients of canen s Tor é treat fmatory

di sease, i ndparai E’Eﬂ(&ydﬁ??i’é’umeirca%ér@éﬂss syeh %seéhﬂﬂehm diethanpli or The
i nvention rekﬁs&anmme Alth1 & Grya® )OgmﬂtﬁﬂeéﬂhHIBLaZthd}owf“t@htfﬂ}y' s

unsubsti t ut hen h which is stitu | ower kyl, | ower
al koxy, lo ’T‘ %I'fem 81'%1 g%‘*“é?k]é?%?l‘ﬂi? )'ﬁ]apo‘b‘eﬁ]rw 5 el AmtnsEn gy N-
car boxyl, | wﬂryhgchkmyymmehoamyl)eyamtaeﬁrﬂky}r aniihés) sich Bsi2 car boxyl ,

carboxyl esterif atl.c al cohol, or carbanyl in whi ch
the am no glt‘ohmet gfial?#gég ef%h?mﬁe degno orin?im no nono- or disubstituted by

| omer aliphatic radicals, and their salts, in particular pharmaceutically

accept abl e ggl tRve ctoﬂf)&ﬁﬁﬁ Sof the Tfyi'.'mhfﬁl Q”Lﬁ&ﬁv&ﬂaﬁié‘ %hﬁ%'l@éi&lt 0

conpounds of the fornu whi ch I S unsubstituted phenyl” or phenyl
wh€h i's noRERPEIELes- sﬁbsﬁﬁrttb%‘é&rbythe&vxﬁr"wa? i@penoynsqd rantipesdeertiyter

al kanoyl OXYachWJ.QﬁQihd zuﬁlthumanmrhﬁbit&ryawiaﬂw:obr&dagnamd &ﬂcaesis,

car boxyl , car$ >% esterifie $ '\X%?‘bfﬁ | ower al i hat cohol , such jgl

al koxycar boff§t 23P & AFBRMA T a'P”r‘Fémﬁ?‘naﬁ’S hﬁ“ﬁ's WG BEYS AGEER am no
or am no m)anm th wbmhenuledbagquoimmamthad |vzr11:1miIgcaynnromuaJn akce .
carbanyl, N;pDNATF A0 oNy Nl b or
N, N-(aza) | ower a %Itgn%- ﬁ' %Zox ) o%?%] {Bll<_ri¥en2(e§5 gﬂﬂz} N-V)%t hia I%ﬁeq:?e

al kyl ene- capeefihgl ac%an@mrlr ing smilmpt#rwlleﬁ aﬁhzﬁméb@iseal

acceptabl e gpédtsSi, Wnigbkéa%ﬁa eq-ﬁBQly RAnedipePindrRh Bl ridbeRanh tﬂoGH'&"deﬁQ and
conmpounds of the forml Ph is unsubstltﬁt ed phen¥)éo or phenyl

whi ch is nofB- adé?‘“’%ﬂ‘"sﬁ‘ééi‘iif:ﬁfeid‘ BVSI o@x‘érpeé‘l’ﬁh des&F hEPthdt 2 Mo han 4 C

atons, such0ab mg/kg respectively. In vitro, they show a clear inhibitory action on
prostaglandin synthesis from arachidonic acid in the experimental-
arrangement according to Prostaglandins 7, 123 (1974) in a concentration
range from about 0.1 uM/litre.

The compounds of the formula I and their pharmaceutically acceptable
salts are accordingly outstandingly sultable as active ingredients of
medicaments for the treatment of painful inflammatory disease, in

particular rheumatic disorders, such -as chronic arthritis.

The invention relates above all to compounds of the formula I in which
Ph is unsubstituted phenyl or phenyl which is substituted by lower
alkyl, lower alkoxy, lower alkylthio, lower alkanoyloxy, halogen,
trifluoromethyl, carboxyl, lower alkoxycarbonyl, cyano and/or nitro and
R is carboxyl, carboxyl esterified with a lower aliphatic alcohol, or
carbamyl in which the amino group is unsubstituted amino or amino mono-
or disubstituted by lower aliphatic radicals, and their salts, in

particular pharmaceutically acceptable salts, with bases.



met hyl, | ower al koxy having not nore than 4 C atons, such as nethoxy, | ower.
al kanoyl oxy having not nore than 4 C atons, such as acetoxy, hal ogen of
atom ¢ number of not nore than 35, such as, fluorine or bronine, and/or
trifluoronethyl and R is carboxyl, |ower al koxycarbonyl having not norfe _
than 5 C atons, such as nethoxy- or ethoxycarbonyl, or carbamyl or N-Il\owe '
al kyl - carbanyl having not nore than 5 C-atons, such as carbanyl or
N-get hyl carbanyl, and their salts, in particular pharnmaceutically
acceptable salts, with bases. The invention |ikew se relates in particular
5\3_ cgrrpound&h@finbbgqifoar fallates dspedinlti tdhcompoundsl o€t theufermliachyin wiichhenyl
ich is nopo-, or _di.s tituted .in rti.cular Ln th - P I,tion
by Lover al E91 1 ADTI Bt P e vhast Bopod Hheh L8 ok 5 BShRErcResly i on
al kyl t hi 0 havwerg abigtl,nbewert Arpxy, Goweoralkanedioxys hadegan, t Brifluekamerhyl,
al koxycar bopyloJiguh pd NoErdTRAE K BETkabn Gyl Ofbbllyt R8cd:awesa AikeX 16951

such as net hoxycar bony en of atom c nunber of not r ha 5, such
as fluorinealighasic mdcgholyr sWshas Layer otlkeg¥sarbant oY s"aﬁg%?gxiﬁ "g‘?g,h
f@?W' : Oi’ttk;@|a%ﬁnb Cgt%ﬁp adé(hwtmh b &Evibng afindTR6®o-t bANidubstittaned i n

| ower al kox art, . such a t hoxygcar bonyl ng their Sas MO
particul ar Bﬁa} Bt kipPariq ¥ ‘ijt?ggfatﬁ“éﬁsaﬁ f%%%?h%ﬁ?é%%os' . °§24éki'%iv'é§ Ton
\rMe1! a’:] es pri gikyl-atbanydngmo MNslowbr tdlkylererubn N, Nt (azahloter alkphens ,pNeiry|
hich is monosulstitu i.n kC i Sk or,
di substi t ut af‘él)ﬁr?"ﬁarattlggh AT ?ﬁ%ﬁ’ﬁe@%%ﬁeﬂ%ﬁ}%o%ﬁ%&}b\ffe'? Fied
hawf ng not meles t inrpartBukagneharsacsntigakiyt asaeptahleppattsy aFiR BageSgen of
atom ¢ nunber of not nore than 35, such as fluorine, chlorine or brom ne,

and R is carboxyl or carbanyl, or also_|lower al koxycagrbon hayi not nore
than 4 C at Ghe invepkien sakates) kppprijgrtiar §80ﬁ°‘”3§“‘?fé‘t ﬂgx@'fg*’%r&ﬁ nlg&ﬁd t heir

sal tS{ in p&llxi%wlﬂhais Wﬁﬁmeﬂté&ﬁh&wlaﬁﬁ@éqﬂl ehidtl s mondt lpbases. The

i nvention rel ates nane to the.conmounds o I nt.j in the
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t he fornmul amethyln bewer epoxydhamingendtouereithath 4af catiemeywsughrass methogy,
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halogen of atomic number of not more than 35, such as fluorine or
bromine, and/or trifluoromethyl and R is carboxyl, lower alkoxycarbonyl
.having not more than 5 C atoms, such as methoxy- or ethoxycarbonyl, or
carbamyl or N-lower alkyl-carbamyl having not more than 5 C atoms, such
as carbamyl or N-methylcarbamyl, and their salts, in particular

pharmaceutically acceptable salts, with bases.

The invention likewise relates in particular to compounds of the formula
I in which Ph is unsubstituted phenyl or phenyl which is mono- or
disubstituted, in particular in the 2- and/or 4-position, by lower alkyl
having not more than 4 C atoms, such as methyl, lower alkylthio having
not more than 4 C atoms, such as methylthio, lower alkoxycarbonyl having
not more than 4 C atoms in the lower alkoxy part, such as |
methoxycarbonyl, halogen of atomic number of not more than 35, such as
fluorine, chlorine or bromine, and/or cyano and R is carboxyl or
carbamyl, or also lower alkoxycarbonyl having not more than 4 C atoms in
the lower alkoxy part, such as methoxycarbonyl, and their salts, in

particular pharmaceutically acceptable salts, with bases.

The invention relates primarily to compounds of the formula I in which



in“which X1 and [err]together are a group of the formula -C(-0O-0- bonded
via the carbonyl group to the radical Ph and [err] is hydrogen or one of
the radicals XL and [err] is a group of the fornula -C(=0)-Z and the othe
i s hydrogen and [err] is a group RO, where R -is lower alkyl, for exanmp
nethyl, or a hydroxyl protective group R'g >such as a-aryl-1lower alkyl, f
exanple benzyl, tri-lower alkyl-silyl, for exanple trimethylsilyl, or a
graup of the formula Ph-C(=0O -, or if [err] is hydrogen, R can al so be
hydrogen and Z is reactive esterlfled hydr oxyl, for exanple hal ogen, in
particul ar &hl &t iphenyhpwhic¢h [igrpqnopubstigntndp t;( ae;tizulflcerm] thes 2aP‘§ﬂ’1(§é|?P
Ph-C(=0) - Oor &ﬁxﬁﬁt&&tééatlmepértlsﬁiéfohﬁ{tﬁhﬁaiJ )And&pgmwg lthQovFHr' HﬂEy)zl
product without isolation and, |f desire '{]F\é/'-}% i: cQpo nl,o

obt ai nabl e XETHRE&IPAY Mot Fhempk Jt 852 . pYck: AB IRERY r?'g REfdet?

and/ or convaltbmrtgnammrpﬁm Adied thab 38, asiehr b lﬁgu&xanéhe:hpéﬂmessrl nto a
salt or con ertJng a I b| I n Q s into the free
conmpound or\s ee’mo'f“ﬁi is go’p;i %§ iR Xgl’e a?s? hgw%(’:aﬁﬁ?sx é:g%bn%'xﬁ' are,
for exanpl ehat,rmg)lnek qswretdmnc%(tlaugns doctheadoway| alkoxy, pangs osehfasi c,

phosphori ¢, JRyraRRA i1 Garfdl their §a1t@0|MPPQ§ﬁ*&QihC ﬁ%egﬁti.lc%ﬂi aci ds,
such as conpl ex tal halides of the fornu [err] F , I n whi Mis an
n-val ent, cd6reptehie alys uvdsk regeed netal cation of group IIb, Illa, IIlb,

| Vb, Va or VIIIb of the Periodic Table of the Elenents, for exanple the

b I t
 her o] or SR8 DiERbHEL Pl obsE Tshy 5o Eng sHAgret g, 4l Rebya, E paedsed 1
atom ¢ nunbédmn the m&mﬂmseamhaq Beir phamareutically recceptabibosdlite. The aC| d

treatnment is carried out in a customary manner, for exanple in a solvent

which is inert towards the reactants, such as an al kane, for exanple in
hexane, ar offei compornsls ef gl Eormiladhzande peanssnd byr metheds jwhich are

hal ooal kane knb@h p%xeaéml eof elpAstd 8y WM baifg 4icelpRmanst Rapttate of
trichl oroet hane, c§r bon_di su | fide, If necessary wi th cooling or warm ng,

for exanple °|°HP‘E‘H’«9st Bf’aff"lff“% "rangﬁb om x\ -[err] to +30C, and/ or
under an inert gas, such as nitroge *ﬂh Vo wt | c/Adeconposition of the
primary product is carried out in a custorrarylmannerl for e&i‘f‘})' e by
hydrolysis, i.e. treatnent with water, /\f

%

in which X; and X, together are a group of the formula -C(=0)-0- bonded
via the carbonyl group to the radical Ph and X; is hydrogen or one of the
radicals X; and X; is a group of the formula -C(=0)-Z and the other is
hydrogen and X, is a group R'O-, where R’ is lower alkyl, for example
methyl, or a hydtoxyl protective group R’’, such as a-aryl-lower alkyl,
for example benzyl, tri-lower alkyl-silyl, for example trimethylsilyl,

or a group of the formula Ph-C(=0)-, or if X is hydrogen, R’ can also be
hydrogen and Z is reactive esterified hydroxyl, for example halogen, in
particular chlorine, or if X, is a group C(=0)-Z, R; is a group Ph-C(=0)-
0-, to acid treatment, solvolytically decomposing the primary product
without isolation and, if desired, converting the compound obtainable
according to the process into another compdund of the formula I and/or
converting a compound obtainable accofding to the process into a salt or
converting a salt obtainable according to the process into the free

compound or into another salt.

Acids suitable for the acid treatment are, for example, complex protonic

acids, such as sulfuric, pyrosulfuric, phosphoric, pyrophosphoric or



but also by treatnment with hydroxyl gr.oup-containing organi c conpounds,
such as al cohols, for exanple |ower alkanols, or a carboxylic acid, for / ../
exanpl e |l ower al kanoic acids, if necessary.in the presence of acidic
solvolytic agents, such as mneral acids, for exanpl e hydrochl oric acidior -
sul furic acid, or anmoniumsalts of such acids, for exanple.amoni um :
chloride, if appropriate with cooling, foré exanple In the tenperature ra
froqmabout -[err] to +[err] and/or under an inert gas such as nitrogen. A
preferred procedure conprises, for exanple, allow ng one of the said

conpl ex protgifh hdﬁcaadi@rorttma ﬁﬁ'&){drdu@ﬁsasoEoﬁpl@ﬁtﬁétalﬂaﬁdl(iﬁleoft b
forrrula[er(r)t]@ { ng c chloride, alumniumtrichlorid

tetrachl ori ’B{’) Htg ﬁ%’l) £R é’ﬁh‘F‘thl {2 an pevatent 4 faoTd Hﬁ\?’e"etlﬁe““sammted
abovenent i onedalreatiogdf oouw@CIIMNIBIAY XIIN,eIVH, ¥ang@oUDIih of thecPéxiodin a
I1a and 11b.0f,0n, fatﬁé”ﬁigﬁé‘n Of ¢ tJ‘S;r; Oﬁguéhae Liger  phEsRm [ um]%?iﬁg

particul arly pref red rocess, corrpoun
fornul ae [ ERRLLEwE,{ bxn%o(a'—ﬂrpm,iumﬂs e@ﬁgomt aet ilmgnTihoer ixenE dewl anb¥ilsi am

trichloridey.g, é&%@&@@fya&b%ﬁg ﬁﬁnbk?%f”ﬁ&@'mo?é'dhq{% 35T Ngud b i S 8x O

the formula |l Can be prepared, for exanple, by cycl I'zing a conpound of the
formul a al [“é\lP}'“?en which [err] is hydrogen or free or esterified carboxyl,
such as carboxyl or |ower al koxycarbonyl , or a phenoxide and, if

appropriate,_car bjd#%l at e thereof, in a customarﬁ? manner. r

ol by ETAT T CESAReRS T FRAAPS SHEGL % HUFEoREn, SRttt A SR o
anwoni a or ld tshleemtNvidchi &4 Hylert aovabsisi bhd eeactapas pfsuehnsand, alikkngle €or ed,

O acyl ating &:&S‘ﬁ%&%z&h@ ,dlé%)matics, forl example in benzene, toluene or the
like, a halooalkane, for eiample tetrachloromethane, dichloromethane or
trichloroethane, or carbon disulfide, if necessary.with cooling or
warming, for example in the temperature range from about -5° to +30°C,

and/or under an inert gas, such as nitrogen.

The solvolytic decomposition of the primary product is carried out in a
customary manner, for example by hydrolysis, i.e. treatment with water,
but élso by treatment with hydroxyl group-containing organic compounds,
such as alcohols, for example lower alkanols, or a carboxylic acid, for
example lower alkanoic acids, if necessary in the presence of acidic

W solvolytic agents, such as mineral acids, for example hydrochloric acid
or sulfuric acid, or ammonium salts of such acids, for example ammonium
chloride, if appropriate with cooling, for example in the temperature
range from about -15° to +20°C and/or under an inert gas such as

nitrogen.

A preferred procedure comprises, for example, allowing one of the said
complex protonic acids and/or their anhydrides or a metal halide of the
formula M"Y,, preferably zinc chloride, aluminium trichloride, tin
tetrachloride or aﬁtimony pentachloride, where Y and n have the
abovementioned meanings, to act on a mixture of compounds of the formula

I1a and 1Ib or on a compound of the formula Ilc



of “the formula Ilb (X2 - OH X3 - H) by means of a conpound of the formula
I1d, or, in a reaction product Ilb [err]- free or esterified carboxyl),
hydrol ysing esterified carboxyl to carboxyl. and converting carboxyl intg
hal ogenocar bonyl, for exanple by neans of thionyl chloride. The conpound
of the formula | can be prepared by oxidizing or solvolyzing [err] in &
conpound of the fornmula (V) [err] in whith X4 is a radical which can be
corverted oxidatively or solvolytically into a group of the formula -C(-
0)-Ph, to the desired group of the fornmula -C(-O-Ph and, if desired,
converting the conpound obtai nabl e acco?dlng to t process into another
conpound of the formula I and/or conver 2Ry & conﬁgund obt ai nabl e accordi ng
to the process into a salt 95 converting alsah qbtalnﬁﬁké.accordlng to the
process into the f?@@ﬁponp%unb @hdi Nt 0 gnethgr salt. Radicals which can be
converted oxidatively into a group of t formla - -C(-O-Ph are, for
exanpl e, those of the fornmula -[err]-Ph, in which [err]is hydrogen and.
[err] is hydrogen or free, etherified or esterified hydroxyl, such as
hydroxyl’, |ower al koxy, hal ogen, |ower al kanoyloxy or substituted or
ungubstltuted bensz+qux2\§h oxhdhtlon is carried out in a customary
manner by reaction with a Fabﬂe oxi di zi ng Feeidt,, advant ageously in a
solvent or diluent, if negrs gry*with cooling or warm ng, for exanple at
about 0 to 100C, in a clXgsed® vessel and/or under an inert gas, such as
ni.trogen. Suitable oxidizing agents are, for exanple, oxygen, preferably in
tﬁe’presence of a catalyst, such as a silver, manganese, iron or cobal't
conmpound, p r p i i

xanpl o "1 e HATRRNNGELy SCPeRe WRLRERRCPSE RALL brollie’ oiBLOHLS BF o0l
per - aci ds, fformebagnpl e N-chl or oper benzoi ¢ aci d, nonoperphthalic acid or
peracetic acid, or their salts, oxidizing oxy acids or their salts or
anhydri des, such as hypohal ous acids and their salts, for exanple sodium
hypochl orite, hal ogen acids and their salts, for exanple iodic acids,

Ph-C(=0)-Hal AlkO0
a (IId) and \./ \ )

(I1le)

or a compound of the formula

P01 (115

o [ S

N/

TG0 £\ A

in which Hal is a halogen, for example chlorine, and Alk is lower alkyl,
are, for example, used as starting materials and aluminium trichloride

is preferably used as the metal halide.

The intermediates of the formula II can be prepared, for example, by

cyclizing a compound of the formula

R
o\/\’ (IV)
/\/
v, % oo,

in which ¥, is hydrogen or free or esterified carboxyl, such as carboxyl

or lower alkoxycarbonyl, or a phenoxide and, if appropriate, carboxylate



periodi c acids, potassiumiodate, sodium periodate or potassium chlorate,
nitric acid or nitrous acid and their salts and anhydri des, for exanple

potassiumnitrate, sodiumnitrite, nitric oxide; dinitrogen trioxide or S a
ni trogen di oxi de, or oxidizing heavy netal conpeunds, such as chrom umV),
chrom um(1V), nmanganese(lV), manganese(VII1),* silver(ll), copper(Ill), D,
mercury(l1), vanadium(V) or bismuth(ll) tdnpounds, for exanple pyridiniu

di cwomat e, potassi um di chromate, chrom umtrioxide, manganese di oxi de,

pot assi um permanganate, silver(11) oxide, copper(ll) oxide, nercuric oxide
or bisnmuth odldethelrreft isoid \coBtamaxy opanhor, @ssﬁrqadaﬁplsbbvwahs dﬁhﬁl‘h]&&ﬁi nert
towards the t e n Q e

ket ones, for&)ei:)%g @igga%%?gn% 99&4&%0%? Ialg(i:aeac ggtoi‘lfefﬂz‘il ydr | %F ]for
exanpl e acetaméd'aciifd te‘qiraaaétqf@rammgr |i§ede$iabég&1&9ﬂ@tﬁ?Q@o€a$®ém prbduct

exanpl e di - &rtﬁ@tfeemuﬁh&% QEpthene x, 0L 1 W abhss o2 a ROhFSRA! OFRKLCS, for
exanpl e benzene, pyridine, “or their mxtures. Ot her sui tabl e oxi di zi ng

agents are, 61"“36?;(&%1 &> Nh | B‘U’é‘ﬁéw pyPdcdr B ixN- cPRoro¥s oy free or

N- br onodi card&@xfmldas@fbekym ansmxm%i&@ surﬁariﬂredl\bmm It@\/\@drboxyl and
al\kane- di car box |rndes£lb c]hig i N’-‘ rormsuc i mde fnthe
presence of TRY GorREr SATPEHE 18 Ae; %eé‘f’f’%r S o5 2 P? e2af r 95
exanpl e | ovmhiahj(ylchmﬁdbkanes, such as dinmethyl sulfi de, or | ower _
al kyl t hi o-1 ower al kyl benzenes, such as a-nethylthiotoluene. O her selective

oxi di zi ng agents for hydroxynethylene are, for exanple, ketones, such as
disower al Kipe rempoHeds of ovheefarmwla hcendirePospaved I oxidiging erone,

saturat ed OrsodgsBizing! ik U tamokad YEcthe BoRAGADI Yy those having 5 to 7
ring nenbers, for exanple cyclopentanone, cyclohexanone, cyclohex-2-enone
or quinones. The reaction with Iﬁgton.es I s pdvant ageously carried out in the
presence of a catal ytic agent and\ g-arfaexcess of the oxi()zi ng ket one.
Suitabl e catal ytic agents for this} ur'.pos-e are, for exanple, alkoxides,
preferably | ower al koxides or.p Pfo ifdes of coordinatively unsaturated -
10 - netals, such as nmagnesi um ron or in particular alumnium for

exanpl e al urmnnwmhoﬁeragxa G8aféal IRDOBA CcoRPLAP b ARG R De

converted sol volflt ically into a grou
solvo tically into a group of the formula -C(= 0)-Ph, to the desired

f.or

group of the formula -C(=0)-Ph and, if desired, converting the compound
obtainable according to the process into another compound of the formula
I and/or converting a compound obtainable according to the procesé

into a salt or converting a salt obtainable according to the process

into the free compound or into another salt.

Radicals which can be converted oxidatively into a group of the

formula -C(=0)-Ph are, for example, those of the formula -C(XsXg)-Ph, in
which X5 is hydrogen and Xg is hydrogen or free, etherified or esterified
hydroxyl, such as hydroxyl, lower alkoxy, halogen, lower alkanoyloxy or

- substituted or unsubstituted benzoyloxy.

The oxidation is carried out in a customary manner by reaction with a
suitable oxidizing agent, advantageously in a solvent or diluent, if
necessary with cooling or warming, for example at about 0 to 100°C, in a
closed vessel and/or under an inert gas, such as nitrogen. Suitable
qiidizing agents are, for example, oxygen, preferably in the presencé of
a catalyst, such as a silver, manganese, iron or cobalt compound, per-

compounds, such as hydrogen peroxide, metal peroxides, for example



formula -C(=0)-Ph are, for exanple, radicals -C(=0-Ph which are
functionally nodified on the carbonyl group, for exanple of the formula
[err]Ph, in which [err] and [err] independeptlyrof one another are hydro
which is etherified with a nonohydric al cohol or esterified, such as |lo
al koxy, substituted or unsubstituted phenoxy, hal ogen, |ower al kanoyl ox
substituted or unsubstituted benzyl oxy, nefcapto which is free or
etherified with a nonohydric nmercaptan, such as nercapto, |ower alkylthi
or substituted or unsubstituted phenylthio, or substituted or unsubstitut
-am no, such aickeki prroxffieyppercarbodcNagid ahdvidis sd4lts| aariomgardic petbrecidaut ed or
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are etherified hydroxyl or _mercapto, such | ower | enedi oxy
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100C, in a closed vessel and/or, und an inert Swtab}sgL SOl vents or

di Mdents are2sf olun(il}y  chEqmipmty m‘fﬁ‘@ag‘iﬁe\% ma%%ﬁ’f‘ﬁs &P cohol s or
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as protonic aci ds, for exanp mneral acids, inter alia hydrochloric,
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cal ci um anhydride, halogenated hydrocarbons, for example di- or tetra-
chloromethane, or aromatics or heteroaromatics, for example benzene, or

pyridine, or their mixtures.

Other suitable oxidizing agents are, for example, N-halogeno-,
preferably N-chloro- or N-bromodicarboximides, for example N-chloro- or
N-bromo-lower alkane-dicarboxyimides, such as N-chloro or N-
bromosuccinimide, in the presence of thioethers, such as aliphatic
and/or araliphatic sulfides, for example lower alkylthioalkanes, such as
dimethyl sulfide, or lower alkylthio-lower alkylbenzenes, such as
a-methylthiotoluene. Other selective oxidizing agents for
hydrogxymethylene are, for example, ketones, such as di-lower alkyl
ketones, for example acetone or methyl ethyl ketone, saturated or
unsaturated cycloalkanones, preferably those having 5 to 7 ring members,
for example cyclopentanone, cyclohexanone, cyclohex-2-enone or quinones.
The reaction with ketones is advantageously carried out ;n the presence
of a catélytic agent and using an excess of the oxidizing ketone.
Suitable catalytic agents for this purpose are, for example, alkoxides,

preferably lower alkoxides or phenoxides of coordinatively unsaturated



hydr oxi de, al kali netal carbonates, for exanple sodi um carbonate or
pot assi um car bonate, or nitrogen bases, such as anmobnia, and in addition

far the transesterification, alkoxides, such ag al kali netal |ower
_ , for exanple sodi um met hoxide. Starting fromfree or
t hi oket al i zed t hi oxo conpounds, for exanple of the fornmula V, in which ¥5

al koxi des,

and [err] are etherified nercapto of thé Woimon t hi oxo0, other possible

auxiiiaries

customary oxi di zi ng agents, for exanple N-chlorosuccininide. The starting

are heavy netal conpounds, for exanple nmercury conpounds, or

subst ances @abalds Pudpas athghysiunt, Netenwy ¢h pareidulavnaljvainiba, fdwexample
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the . for a V.. in whi X5 is hydrogen and [err] is
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[err] in which ROis hydroxyl which is free or preferably present in the

formof a s
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I's protected by @ hydroxyl protective group R
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one ;of the radicals

Y2 and. Y3, preferably Y2, s al Li ¢ radi ,_.such
ag"/ap al kal foRmHa ‘%ﬁ%%dph asiﬁa%&?&g%%ﬂ%r’r‘ﬁgfrrgﬁﬁfnadgﬁqg{}{ RE & gg?t%%%e?%r abl y
Y3, is fornpydrden ehdizhpie eithexified hdthad mondhydnic adgelivlaer testerdfiiddof ur an,
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manner . From conpoun

ornmul a is a group LERR],
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obt ai ned, | BuBbtitutdd candnsibsatmtbal i, soyhirasgemino;, N-ogebher Njledi-

substi t ut ed
fornul ae Vi

or bsti.tuted jm t '
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i s a trihal ortehhyldihyddionsldelbl o merpabtat.t arectberifisdhytrentleor
a-hal oim ”OQEQkQXHto?rsdEﬁaQQ 19%8+ Rilkylenedioxy, for example ethylenédioxy or 1,3-

propylenedioxy, lower alkylenedithio, for example ethylenedithio or 1,3-
propylenedithio, or subStituted.or unsubstituted 1,2-phenylenedioxy or
1,2-phenylenedithio, or thioxo or substituted or unsubstituted imino,
such as lower alkylimino or substituted or unsubstituted anilo or |

benzylimino.

The solvolytié conversion of X, groups into those of the formula
-C(=0)-Ph is carried out, for example, by hydrolysis. The hydrolysis is
carried out in a customary manner, if necessary in the presence of a
solvent or diluent and/or adjunct, with cooling or warming, for example
in the temperature range from about 0 to 100°C, in a closed vessel
and/or under an inert gas. Suitable solvents or diluents are, for
example, water-miscible solvents, such as alcohols or ketones, for
example lower alkanols or di-lower alkyl ketones, and also N,N-di-lower
alkylamides or N-lower alkyllactams, for example dimethylformamide or
N-methylpyrrolidone, and also di-lower alkyl sulfoxides, for example

_dimethyl sulfoxide, and also dioxane or acetic acid. Auxililaries are,

for exampie, acids or basic solvolytic agents, such as protonic acids,
for example mineral acids, inter alia hydrochloric, hydrobromic or

hydriodic acid, sulfuric acid or phosphoric acid, or organic carboxylic

atft al kyl, for



Internedi ates of the fornmula V, in-which X4 is a group -C(X5)(X6)-Ph and X5
and [ERR] are hal ogen or together are imno, can al so be obtadined, howeve
by treating a conpound or a mxture of conmpounds of the formula II, in
whi ch one of the radicals X1 and X3 is trihal ogenonethyl or cyano and the B
other is hydrogen and X2 is etherified hydroxyl, or X1 and [ERR] is a rmﬂ
of the formula -C(-NH)-O ‘bonded via the]11m'nomethyl group to Ph, withla

cogpl ex protonic acid, such as sulfuric or polyphosphoric acid, or :
especially with a coordi natively unsaturated netal halide, such as
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be obt ai ned a ustod i zat1on, for exanple by neans
of a tri-lower al kyl orthoformate, of a conpound of the fornula [ERR] Ph
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Thus, intermediates of the formula V, in which X; is hydrogen and Xg is
hydroxyl are obtained, for example, by reacting compounds of the

fomulae
R'O
. (VII)
- \_/ \. } ’
U ,/3 \ W4

in which R’O is hydroxyl which is free or preferably present in the form
of a salt, for example in the form of an alkali m_etal or alkaline earth
metal salt, or which is protected by a hydroxyl protective group R'’,
such as tri-lower alkylsilyl, for example trimethylsilyl, or a-aralkyl,
for example benzyl, with one another in a customary manner, in which
formulae one of the radicals Y, and Y3, preferably Y,, is a metallic
radical, such as an alkali metal atom or a halomagnesium group, and the
other, preferably Y;, is formyl, fof example in an ethereal solvent, such
as tetrahydrofuran, and, if appropriate, removing the protective group
R’’' in a customary manner. From compounds of the formula V, in which X,
is a group Ph(X;) (Xs)-, Xs; is hydrogen and Xg is hydroxyl, which are thus
obtainable, their esters with organic carboxylic acids are also

accessible by customary esterification by means of an appropriate



Ph- or a phenoxi de salt thereof, with water or an al cohol or with ammonia o
an am ne having at | east one hydrogen atom if necessary isolating the
i somer of the formula I froma mxture.of isoners obtainable according
the process and, if desired, converting the conpound obtainable accordif
to the process into another conpound of the formula |I and/or converting
conpound obt ai nabl e according to the precss into a salt or converting\a
sal_t; obt ai nabl e according to the process into the free conpound or inta
another salt. The reaction is carried out in a customary manner, if

necessary in, }l;@gﬁig%@ﬁearﬁxpd@i&%asﬁt aﬁumlag o mBded!, 'cd%'BLﬁ"Adsth”tﬂé' de,

al koxi de or oyi ng an al coho ammoni a or_ the amne in the
formof a rrépmulgavtaref e%%xhﬁﬁned. it WalohoKaend %r@eahklaqaennéw&r%eai pr
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formula Xl van d situ and reacted further
wit hout i sol afl q: Q?Ee%?ﬁqgaslgégg{ogggﬁygt 3#&}’?‘180 réélé]?l al is, for exanple, a
conmpound of the forrrula [ ERR] (XI1) Phin Wmch one of the
radi cal s [ ERBL. Afidi hERRbe| the! SSGHILY & e§ﬁ%a£meq iyqrgeaab ) @5) Il egen,
for exanple chlorine, bromne or iodjine, or, sul {)}6 g as .| owner
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hydr oxi de, reaction wth an al cohol suitable bases_are,
exanpl e, netthh withog|epmplep pEpEandB| §eig) katch xlfunie 9% @eéypbefp‘mis such

as its acid, or especially with a coordinatively unsaturated metal halide, such
as aluminium trichloride. '

Intermediates of the formula V, in which X; and Xg are in each case
hydroxyl etherified with a monovalent alcohol or mercaptan or together
are hydroxyl etherified with a dihydric alcohol or mercaptan, can also
be prepared by reacting a compound of the formula

{ ) R'O .
o _ N Z N\ ¥

N o (VI1I)

in which R’0 is hydroxyl which is free or preferably present in the form
of a salt, for example in the form of an alkali metal or alkaline earth
metal salt, or is protected by a hydroxyl protective group R’‘’, such as
tri-lower alkylsilyl, for example trimethylsilyl, or a-aralkyl, for
example benzyl, and Y, is halogen, in a customary manner, for example by
reaction with magnesium and subsequently with carbon dioxide or a
haloformic acid derivative, for example, of the formula Hal-R (IX), or
with a metal carbonyl, such as iron tetracarbonyl or nickel

. tetracarbonyl and, if appropriate, removing the protective group R'’.

Compounds of the formula V, in which X; is etherified hydroxyl or



sodi um or potassi um al koxi de, and for the reaction with amonia or an arg
sui tabl e bases are correspondi ng al kali nmetal am des, for exanple sodiu
pot assi um am des. However, the reaction can also be carried out such th
t he conpound of the formula XIl is first converted by treatnent with a
base, suitable bases also being, in addition to those nentioned, netal
bases, i.e. organometal |ic conpounds deriled from hydrocarbons, such as
| oywer al kyl - or phenyllithium conpounds, |ower alkyl- or phenyl magnesi um
hal 1 des and the like, into the correspondi ng salt, which spontaneously
cyclizes tOopgidegtd £RANRPYBhyirobdiE LAY Hke a¥bessABle By EhisSmbtiia.r eact ed
further without isolation, in the manner indicated. The conpounds of the
formula | can furthernore be prepared by reducing a. conpound of the formula
-15- (Xl 11) Tih starvingebulgitaheas cae ditatihed,r fdi cxkepleERRY caatbyaERR] | s
free, etherjf] or. esterjfi hydr d adj.cal i
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X8 and [ ERRh enmpofmd@fothef fipomilenal | y nodi fi ed oxo, or a phenoxi de and/ or
carboxyl ate salt thereof and, if desired, converting the conpound
OQ%?inable according to the prod%%h‘}NQO angwper conpound of the formula

and/ or a converting conpound obtain@blﬁ;g:gording to the process into a
salt or converting a salt obtainabye§?z ing to the proceg®¥) into the free
conpound or into another salt. eritied or esterified hydroxyl is, for
exanpl e, |ower al koxy, substituteg,or unsubstituted phenoxy, hal ogen, such
as~¢hl orine, bromine or iodine, |ower alkanoyloxy or substituted or

unsubsti t ut g heppouldxye RUNELLANR!Y Yai ok ididnotRehired! 6F cR3AOMECa

t hi oxo, substrtu or unsu stltute& I'mno, such as 1mno or anilo,

ketal i zed orcomprusieefhithe ckprawlr for exanpl e bis-lower al koxy, such as

bi smet hoxy or bi set hoxy, |ower alkyl enedi oxy, such as ethyl enedi oxy or

1, 3- propyl enedi oxy, bis- |ower aﬂﬂygrhio, such as bisnethylthio, or |ower

al kyl enedi thi o, such as ethyleneditrioﬁ?—-~\\

! 8| —=0 (XI)
o_f/§g/

Ph

or a phenoxide salt thereof, with water or an alcohol or with ammonia or

an amine having at least one hydrogen atom, if necessary isolating the
isomer of the formula I from a mixture of isomers obtainable according
to the process and, if desired, converting the compound obtainable

&‘/. according to the process into another compound of the formula I and/or
converting a compound obtainable according to the process into a salt or
converting a salt obtainable according to the process into the free

compound or into another salt.

The reaction is carried out in a customary mammer, if necessary in the
presence of a base, such as an alkali metal hydroxide, alkoxide or amide
or by employing an alcohol, ammonia or the amine in the form of a metal
salt, for example in the form of the alkali metal salt, advantageously
in a solvent or diluent which may be inert towards the reactants or '
which may consist of an excess of water, the alcohol or the amine, if
necessary with warming, for example at about 20 to 100°C, and/or under

an inert gas, such as nitrogen.

The starting substances of the formula XI are advantageouély prepared in



The reduction'is carried out in a customary manner, for exanple by
treatment with catalytically activated or nascent hydrogen, .such as with,
hydrogen in the presence of a hydrogenation catalyst, for exanple platin
nitkel or palladiumor a conpound of these nmetals, inter alia platinum
pl-ati num oxi de, Raney nickel or palladium or nascent hydrogen produced b
acid treatnent of base netals or netal allsoys, for exanple zinc, sodium
rT%{zgam amal gamat ed al um nium and the |ike. Conpounds of the fornmula Xl ™=
(TERR] + [ERR] - oxo0) can further advantageously be reduced by treatnent
wi t h hydrazipe |nthe e o S I r oxi.de
or al koxi de-&éﬂvant?agoﬁ(gﬁgg&etr I,,h&.oQ@ &°1$%Qe>3§\rrp %aétcggéagggf&%ftmg
[ ERR] . Conpmamjsabfis{ héot@rxmla X#Iqompmmﬂhpf:whﬁmw [ ERR] together are
functional 'y nodified oxo (apart fromkegfalized or - 16 - thioketalized
ox0) can al so be used as starting materi él s for this reaction. The oxo
conpound- nust first be set free, Hﬂqr,' x;nq::l e by acid hydrolysis, from
ketals or thioketals. If X7 is a frg group and X8(3HO [ERR] are
hydr ogen, an aqueous suspensi on OQf S?fﬂr us and i odi ne, hydriodic acid,
tin(ll) chloride or an al kali \su te or dithionite, for exanple
sodfum sul fite or dithioni te, canlbe uség1 as the reduci ng agent. The
starting materials of the fornul aPXIl || n be prepared by methods which are
known per se, for exanple by introducing the group of the f 3 Ph- C( O -
into a conpdanvhish etre of ovhey Fadicale)Ys| £RRYs %ﬁe?eé‘cﬁi"‘? estsiht 8 nyi‘y

al\ey| | iUfh %%cﬂshmﬂl.og@% %J%%’Qi&ﬁ!% dmefﬁ(ét,'mmﬂﬁ@lbﬁ Rdmesunh as

‘a-aral ky or _exanpl e benz or owe i Lyl e e

trimet hyl si IspLfongilony gsueh a&f lower ¢ Tas {\ %(t 63 or s é’Lcu tté?r‘g“r)y manner ,
for exanpl e bagzéndi 6ntfdofdasul fdrerlogyrp don dscanple hetlfa@aﬂule&band- Bnrevends of
the Torml a XLy, 10 Wi e0. )7L fe y00ch R, LERE} ANeydGER, Bgeai0, are

for their p&rt®acte y ring closure of a compound of
t he f(n‘nu|51ﬂh55§§ide and (sic) enolate salt thereof, and this is reacted in the

presence of a suitable base with water, an alcohol, ammonia or an amine.
For the reaction with water, suitable bases are, for example, alkali
metal hydroxides, such as sodium hydroxide or potassium hydroxide, for
the reaction with an alcohol suitable bases are, for example, metal
alkoxides, preferably alkali metal alkoxides, of this, such as its
sodium or potassium.alkoxide, and for the reaction with ammonia or an
amine suitable bases are corresponding alkali metal amides, for example

! sodium or potassium amides.

However, the reaction can aléo be carried out such that the compound of
the formula XII is first converted by treatment with a base, suitable
bases also-being, in addition to those méntioned, metal bases, i.e.
organometallic compounds derived from hydrocarbons, such as lower alkyl-
or phenyllithium compounds, lower alkyl- or phenylmagnesium halides and
the like, into the.corresponding salt, which sponfaneously cyclizes to
give a compound of the formula XI, and this is then reacted further

without isolation, in the manner indicated.

The compounds of the formula I can furthermore be prepared by reducing a

compound of the formula



(XV) [ERR] in which Y7 is free or esterified carboxyl or carboxyl which S
been converted into an anhydride with a mneral acid, such as carboxyl,

| oner al koxycar bonyl or chlorocarbonyl, for exanple under the conditiong of
the condensation or 'rearrangenent s of corrpounds of the formula 11, or
starting froma conpound of the formula (XVI) [ERR] - 17 - by conver §i o
into the enolate set (sic), for exanple-b¥> means of a netal base, such a
sodiyum hydri de, and subsequent reaction with a reactive carbonic acid
derivative, such as carbon dioxideyga carbog c acid diester, haloformc
acid esters or carbanyl chloride, or & “s.hal ogenation, for exanple with
broni ne, N-bronosuccininide or N chl prog ucc|| ni‘m de, reactlon wth an

al kali metal cyanide and subsequent s&v0 vOrysi—s¥of the cyano 6}[H)p to give a
group R In an anal ogous manner, chﬁ%oU'nds the formula XIV [ERR] -
hydroxyl; X7 and X8 - H) are obt aj nég by conver5| on of an al dehyde of the
formula (XVI1) [ERR] into a salt, reaction wth a reactive carbonic acid
derivative tie which atcdeapbiang of ‘thheraddears &, [aBRRYs is free, etherified oyl | |)

and subs equeé;kefiﬂqdcﬁﬁ&&ﬁ akd % qaml% th)whilcﬁ di¥¢0rd bR AGEdrdan the
maQner indicated for ounds of the formulall. Conmpounds of the fornul a

XIIT, in whi'er 3¢ Fs"%‘f?d‘i’%ﬁ?ﬁ&e‘anar[’ﬁﬁﬂ hydersrs %ﬂdeth&Fd&eﬁre &BPe %1 t her be

prepar ed by fu@acidnayly uﬁaﬂmunskd;f ot he phétioxiid anBY carboxylate salt

(XIX) with al k an| N,d Sustonnar nper and

Canverti ng (REEES 80y A AT RSt SPRTTPE 138 PP SHFPRPES sPoTHais o o

[ ERR] the proce§sOdntp m:mthe:ee,ommtndmf ithel fprmalsd daawocas lcoryértRag n a

custonary rn%%ﬂﬁ&und obtainable according to the process into a salt or converting a
salt obtainable according to the process into the free compound or into

another salt.

Etherified or esterified hydroxyl is, for example, lower alkoxy,
substituted or unsubstituted phenoxy, halogen, such as chlorine, bromine
or iodine, lower alkanoyloxy or substituted or unsubstituted benzoyloxy.
Functionally modified oxo is, for example, thioxo, substituted or
unsubstituted imino, such as imino or anilo, ketalized or thioketalized
oxo, for example bis-iower alkoxy, such as bismethoxy or bisethoxy,
lower alkylenedioxy, such as ethylenedioxy or 1,3-propylenedioxy, bis-

\_ lower alkylthio, such as bismethylthiof or lower alkylenedithio, such as
ethylenedithio.

The reduction is carried out in a customary manner, for example by
treatment with catalytically activated or nascent hydrogen, such as with
hydrogen in the presence of a hydrogenation catalyst, for example
platinum, nickel or palladium or a compound of these metals, inter alia
platinum, platinum oxide, Raney nickel or palladium, or nascent hydrogen
produced by acid treatment of base metals or metal alloys, for example
zinc, sodium amalgam, amalgamated aluminium and the like. Compounds of
the formula XIII (X3 + X5 = oxo) can further advantageously be reduced by
treatment with hydrazine in the presence of a base, such as an alkali
metal hydroxide or alkoxide, advantageously with heating, for example to
about 130 to 250°C. Compounds of the formula XIII in which X; and Xg
together are functionally modified oxo (apart from ketalized or



The conpounds of the fornmula I can further be prepared by solvolytically
converting the functionally nodified carboxyl group in a functional
car boxyl derivative thereof which is different froman ester or am de of
the formula I, or in a salt thereof, into a free, esterified or anidated
carboxyl group and, if desired, converting a conpound obtai nabl e accordi
to the process into another conpound of "ttfe fornula | and/or converting
free, conpound obt ai nabl e according the process into a salt or converting
salt obtai nable according to the process into the free conmpound or into .
anot her sal tthislataDizedic pad)aichn hlao BeX ubé® adf stavoiiy matdialsdbiettdacor di ng
to the process into f.he conponents. Fupgctiopnal oxyt der i i this-
type, are, 8P 08y #hee, °Beid” %Lﬁ'&ynr“f‘s eg],'rsstug .sggafr#a X & ogngﬁliéeby%c?%
car boxyl i ¢ a&yddslysisicifrom Kesaks ozl thiebptalsci ds, for exanple with formic or
acetic acid, or inorganic acids, such as hydrohalic acids, for exanple with
hydrochloric acid, or hydrocyanic acid, or internal anhydrides, i.e.
ket ones, or 2Bo%s Apms drpe dwaretdnesyrcend &s Fngre W%¥%eﬂ YOSy anpl e
trichloro- @GushdrsbRBEBhébPhofNTRASNGAind hiperiaaly dicide t2a{ BNS chEitdbe ag
diihgl omet hanol esters corr ondi ng %3 esterg of thi_ for‘ﬂul a g forrexarrpl e
| ower al kox i ffadhet B G s AL P S SXUPIR SpdiEp SAELTe, PX
correspondi @ thiordst £rcantbe ubed fagr the &edycihgragemanple tri -1 ower
al koxynet hyl conpounds, imno ethers and am di nes, such as imno ethers,
imno esters and am dines corresponding to esters or amdes of the formula
| ~0r | over Thekstastiéng maberialncofs the formele KEiIncawvthecprenssed ynpetdiods 4- or
5, 5- di net hylpda@ @6l idwnOfer? 68, okl ddiabIY bydiditdaeeidy heagislp of Wbt i onal ly
nodi fi ed carboxyl rouao, and nono- and dit |ot:ﬁ';1?r bo ic acids and their
esters and aﬁ?Fﬂ\é’sa%B'Lﬁ B efi@taf Fompaynf) ok the E’P\‘i%al carboxyl derivatives
of conpounds of the formula | are, for exagple, conpounds of the formula
( XXI) -19- in which [ERR] is éfixycrp_o[. txhe formul ae [ ERRkryy
| H |
.\./._i-xs .
x9 :
where R' is hydrogen, lower alkyl such as methyl, or a hydroxyl

protective group R'’, such as a-aralkyl, for example benzyl, or tri-
lower alkylsilyl, for example trimethylsilyl, or a group of the formula
Ph-C(=0)-, in a customary manner, for example as indicated for the

compounds of the formulae II.

Compounds of the formula XIV, in which X; is hydrogen and X; and X, are
oxo, are for their part accessible, for example, by ring closure of a

compound of the formula

R'O, _° -
-\f \ﬁ-ca-n (XV)
Y
NN/
. '17

in which Y; is free or esterified carboxyl or cé,rboxyl which has been
converted into an anhydride with a mineral acid, such as carboxyl, lower
alkoxycarbonyl or chlorocarbonyl, for example under the conditions of

the condensation or rearrangements of compounds of the formula II, or

starting from a compound of the formula
]
R 0\. f.\

A

|

(XVI)

-



or- [ERR] X11 is functionally nodified carboxyl which differs from
esterified or am dated carboxyl R, such as carboxyl which has been
converted into an . anhydride, trihal onethyl, etherified hydroxydi hal
for exanpl e | ower al koxydi chl oronet hyl, et herl fied trihydroxymnet hyI
exanple tri-|lower al koxynethyl, etheri f| ed or esterified

C- hydr oxyi m nonet hyl , for exarrpl e C | owerlZl-koxyi mi noret hyl , 4, 4-or
5,5;ﬂinethy|oxa-2-ziny| 4,6, 6- tri met hyl di hydro- 2- oxazi nyl or

C- hal ogenoi m nonet hyl-, free etherified or am dated nono- or dithiocarboxyl
or cyano, and X12 is free or functionally nodified carbonyl, such as
acetalized or thioacetalized carbonyl, for exanple 1, 3-dithian-2-ylidene.
The solvolysis is carried out in a customary manner, for exanple by

hydr ol ysi s, byl ealvekysdrs inta e¢he redatiteoseti (siic BN fak cxawple by memmenef] Bsi s or
am nol ysi s, i react] V. t, one

hydr ogen ator%ta baﬁ%a ggﬁfé’%]tsgdﬁ‘ﬂ.“ﬁ'ﬂ& ?ora%gx%F gn%él% f‘% (??Zl

f unct i onal mabbwy—l cmonﬂataciésderémialascﬁuebt@r sathne dinxdde, %&ﬁﬂl?&ic

convert ed H;%th&l%segf bRXVd fotmBC iadSa Ustbhe of APy cﬁﬁﬁd@aroli'OKyU and in
ac@/tl on ort

anhydride esters, orthoesters and |mn%§%‘ g S caig
converted | qrBakegeprtion: f9re examlg| with promingsNspromospeqinip ‘;?yf”f ind i.mi no
esters, am inlefosteiniinis] @SaEonbELHOBY GIKETL matdl apindde 4 sulssqdetted
carboxyl). Th r.ol is carried out.in_a cust LY, [ ment
with water, %@ %ﬁﬁﬁf FYERR EFPRR SRCBIST 2 BT grlgqusﬁnngg gﬁgoﬁtony .,Iakﬁé}
so+dent or d:oh:pe.nid,s whithh mmhlmgmr(&/a# ﬂwdgoxyﬂorxythQ Hh etmeobtained

‘tenperature,fange from apout EQ) ]thgrﬂgngtflaunder an inert gas, such as
nitrogen, hydrolysing agents r exanp acidic or basic

hydrol ysi ng agents. Acidic hydrok ents are, for exanple, protonic
aci ds, such as m neral acids, fory‘\g H oric acid, suqEves) (sic)
hydrohal i ¢, for exanpl e hydrochl ori H&/dr brom c or hydrl odic acid, or

phosphoric acid, sulfonic acids, suchis p-tol uenesul fonic acid, or
car boxylic aitdsa dalt, eseaapioa vixke s rddcainod caziminde, adidrdenizapive forgive aor

acetic - i tﬂdrol ysing agents are, for exanple,
hydr oxi des crompounadcog the £
R'O, -
\i/ \ﬁ—CH-CH=0 (XVIII)
3 ° I
A
and subsequent ring closure. The group Ph-C(=0)- is then introduced in
v the manner indicated for compounds of the formula II.
N :

Compounds of the formula XIII, in which X; is hydroxyl and X4 and X; are
hydrogen, can further be prepared by reactimg a compound of the formula
HO  ° 0

\ f \.__./ ' (XIX)
i

.—.
Y
with aqueous alkali metal cyanide in a customary manner and converting
the cyano group in the resulting a-hydroxynitrile of the formula

' m\/\ ™

l I.——l I-OH (XX)

X

into free, esterified or amidated carboxyl R in a customary manner.



carbonates of alkali netals or alkaline earth netals, for exanple sodi um
hydr oxi-de or potassi um hydroxi de, sodi um carbonate or potassi um carbonate
or cal ci um hydroxi de, or nitrogen bases, such as ammoni a or organi c am ng
such as tri-lower alkylam nes, pyridine or benzyl- triethylammoni um
hydr oxi de. Sol vents or diluents are, for exanple, water-mscible organ
sol vents, such as al cohols, for exanple toder al kanols, ketones, for
exaapl e di -1 ower al kyl ketones, N, N-di-lower alkyl-Iower al kanoic acid
am des or N-lower alkyl-lower al kanoic acid |actans, for exanple

di net hyl f or megd %mpaudxsn@f huk Porh@ld 308& £QFcHr-bd g\e@lsaﬁhkw ssd19¥idAsy

for exanple dine sul f oxi de. By neans of al coholysis, exanpl e, acid
anhydri des, §%‘Wr§§s/n5ntkﬁdf“é‘ﬁﬁ ﬁ%é‘mﬁﬁiﬁ‘ d SARERY iEZouR: it Bsa (ﬁ“n??i‘tﬂ‘@hm c

aci ds or ket e.ﬁlﬂ:ﬁ:xyl‘.adbrbeaﬁﬁﬁvﬂ{etredf iwhiich 43t @1fFepént lﬁeoni ahnedtar| o Bmide of
esterifiedc he_ al.cohol ysi.s is carried onar nper,
i f necessary’i n%’%@ lﬁir g$e°rfcéno a¥€otn ‘én°s£fnbnté’gen ree terf vén‘fr aénié% 4
cool i ng or waarhoxyl groupesrdnpif desinede ¢comvpetimgua @omamg@ Obmtnd&yut 00 to
1500C, in a gLasldny G9She PROELYs mesn@eﬁekwmﬁmm of S £ Ak tF QL& br
Condensi ng agents are, for exanple, acid condensing agents, such as m neral
aci ds, for eSemNsT&Eingjar fFeec compoynd obtsinabla| sqconding the, PRocesshirfiooargalt
hydaobr OmI E lef &bhéétﬂdngﬁa arid, o&hlﬁdblﬁai&cbedﬂr%r tbaﬁmﬁpﬁﬂw@a&wmﬂgfiﬁ_
such as al kal i al. kox Qrres n coho such al kal i
reral Tover SPRSROR %% 15 sogShet I SRHAR asPRERT R §PEeHe AF denBi e
alRdi netal obyimakl &l @ascardiagrizonbé expcédssr inteanhé cospahients hydr oxi de or

pot assi um hydr oxi de or potassium carbonate, or tertiary nitrogen bases,
such as hetero-aromatic nitrogen bases, for exanple pyridine, or tri- |ower
al kyl am nes, Fﬁmtie;aahwhébqwﬂegmiwamwe ofsthistiyee s oo erfios ewemple.nagilii ti on

to an excess aﬂtﬂdfrh&eﬁ' Qe |asCRTICAr £ dPLdeafl wid?neciﬂ{okyﬁ_fcy abids,08&h Rase
et hers, such as di-| ower r aIkerne et hers,

d, f
193re exa(r)r{)l e gg%%??‘k%ﬁér“ifiét rfé'ﬁy?f?"ﬂ‘?iﬁ Fith Lo d%iﬁ(é’ﬁ e\r,\'?‘dr"(?éﬁr ¥ns, such

as aromatic Qﬁoxfdahpdﬂaiclids h)edelmcaar bpdrehalier actdanpier bﬁmp&aewimohy&aehmric

xylenes, N N.dislQ al _k n0|c des (o1 al kvl
| over al kanof c %ef %‘Et}yd% anicf""ocr déxami)l “g‘? SEndir8e t°nes 8Lite.

N- met hyl pyr r ehlpydizddes ,osuch AIsovmreaniﬂns mribs@oseso. for exgmple trichloro- or

tribromomethyl compounds, ortho- anhydride esters, such as dihalomethanol

esters corresponding to esters of the formula I, for example lower
alkoxydihalomethyl compounds, orthoesters, such as orthoesters
corresponding to esters of the formula I, for example tri-lower

i~/ alkoxymethyl compounds, imino ethers and amidines, such as imino ethers,
imino esters and amidines corresponding to esters or amides of the
formula I, or lower alkylene-imino ethers, such as imino ethers
containing 4,4- or 5,5-dimethyl-2-oxazinyl or 4,6,6-trimethyl-dihydro-2-
oxazinyl functionally modified carboxyl group, and mono- and
dithiocarboxylic acids and their esters and amides, but preferably

nitriles. | |

Functional carboxyl derivatives of compounds of the formula 1 are, for

example, compounds of the formula

H°\ \

‘\x:.,
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for exanple dinmethyl sulfoxide. By neans of ammonol ysis or am nolysis, for
exanpl e, acid anhydri des, such as m xed anhydrides with carboxylic acids gr \\
m-neral acids and ketenes, can be converted into am des of the fornmula | f(R,

- amidated carboxyl). The ammonol ysis or amnolysis is carried out in a
customary manner, if necessary in the presence of a condensing agent, in
solvent, with cooling or warm ng, for exdfpte in the tenperature range fN\O
abut O to [ERR], in a closed vessel and/or under an inert gas, such as

ni trogen. Condensing agents are, for exanple\.basic condensi ng agents, such

as al kali g}, glniby o, 9Xis8 Sexbup Co¥ kRO FoeSuldeor aw¢a{p! e sodi um hydroxi de or
pot assi um hydr Qxi de or potassium car bonat e, 6r terti ary organi c nitrogen

bases, such®&sf&¥eroaromatic ni trogen bases, for exanple pyridine, or
tri-loVWer akkylienfunesionhdly modified ¢arbekyl whiehndifBuist firmeestinifindsodre, in
addition to_an, excess.of .an organj ' | erbreb@ringy ol €

et hers, suc ﬁmgdsa%ﬁl -‘f%\?\g’r‘ﬂaﬁl’(y{&gr Lﬁcg\%g%%ﬁw%ﬁeﬁ%%lhgﬁ tégf orrtexartrlpl e

di et hyl et henhydrdde attyihationethylor etdieskEind bydrorpéihapeparhylydier LxaPtmt i c

or araliphatjg {éﬁi}%?ﬁ%&oﬂ&&wmmmn@ﬁnyar&?ﬁ.mm, OforX¥kHPEs ,

N, N-di -1 oner a al kanoic. acid am des or N r. al |- |

al %oi ¢ acitaltlevesmlkormetByxhnsthedified 0¥ T%ﬁeﬁﬁﬁe&egﬁ'dﬁxyﬁumme%ﬂﬁ’

rrelt ][wl pér r 0%@'%9& Cgioﬁeici'vﬁﬁko&?kﬂnofiuﬂfﬂxi td,efSor fmsfmmibxd'kmigyl.

sul f oxi de. conpou t or n .fur

ol i 21 ng t e rgremthyigtyabd 2 otdiat dr EOMHilBa @R EPREGE O
[érr] is a gtheyifaéd tdreathilated aoper rdr, ditdofanbokyl oracyandi cand Hiai th f&ed be
converted | it e 3 oA R s 8Kl AIabiiy1 ! Suln UsdbedR128h ok erfl8alitalizes

converting a conpou al nabl e accofding_to the process into another

conpound of cerkoryds nffiraexample/ bi3-gbiiapt3ydidemer ce conpound obt ai nabl e

according to the process into a salt or -22- converting a salt

obt ai nabl e according to the grocess into the free conmpo d ar i{lt% anot her
a e

sal t . Radi cdbe splvelveisnlp&actirfePred™ AtY=FPBISa 6y SRF (BE"B° ave, for

hydrolysis, alcoholysis, i.e. reaction with an alcohol, or ammonolysis
or aminolysis, i.e. reaction with ammonia or an amine having at least

one hydrogen atom.

By means of hydrolysis, for example, one of the said functional carboxyl
‘derivatives, and also esters and amides, can be cbnverted into the
carboxylic acids of the formula I (R = carboxyl), and in addition ortho-
- . anhydride esters, orthoesters and imino ethers can be converted into
esters of the formula I (R = esterified carboxyl) and imino esters,
amidines and nitriles can be converted into amides (R = amidated

carboxyl).

The hydrolysis is carried out in a customary manner by treatment with-
water, if necessary in the presence of a hydrolysing agent, in a solvent
or diluent, which cooling or warming, for example in the temperature
range from about O to 100°C, and/or under an inert gas, such as nitrogen,
hydrolysing agents being, for example, acidic or basic hydrolysing
agents. Acidic hydrolysing agents are, for example, protonic acids, such
as mineral acids, for example sulfuric acid, such as (sic) hydrohalic,
for example hydroéhloric, hydrobromic or hydriodic acid, or phosphoric.
~acid, sulfonic acids,'such as p-toluenesulfonic acid, or carboxylic

acids, for example lower alkanoic acids, for example formic or acetic



exanpl e, acyl groups which are oxidizable to carboxyl R and are derived
from organi c carboxylic acids, which are unsubstituted or substituted, suc
as by lower al kenyl or |ower alkynyl radicals or a phenyl radical, or
met hyl , ami nonet hyl or hydroxynet hyl 1 and further 2-furyl which is
unsubstltuted or substituted in the 5-position, such as by dil ower

al koxymet hyl . Acyl X11 which is oxi di zabt €%t o carboxyl and is derived er
orgami ¢ carboxylic acids is, for exanple, |ower al kanoyl which is
unsubstituted or substltuted for exanple in the 2-position, by free or

fug;:t | ogal |y aéali istm agaﬁmyying ggaltegm (ﬁdaﬁkné?ﬁplﬁxmﬂ@diﬁegl & t he 5-

and/ or p03|t|on an addi tio YeSU stitute |n

i gher than EREPesaEia O Skt defals or ‘GkaLite FRHCLBPTR ] £5 SReARIE et

group, or | oh;artroawemypqtasuﬁm agdioxide, esb&.'amoyhrbonhtedem padsshuparti cul ar
in hydrate f | .8t for l e i e 0 eno
ether with a%gz'ﬁog% eeQQ a{cﬁglﬂf% 151e [eorr ?mﬁgn ﬂls%@ &rr n;:ss aoﬁg r%car bon
radi cal , suchrwiFowéPeaJ lejprh aisntﬂré°f'%ﬁ Ly Lapfpespc pyRijding or b%m%l- e the

di - | over al ks dthyl Sifhid byh e aaC 8b®entS o Qiidkaieh 04d), Ofort Qﬁmﬁﬁxl ate, for
exagple in the form of _fornyl present in the formof the di-Iowe
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benzoyl car bonyl ydr oxy- | ower ~al kanoyl , for exanple glycol oyl, or free
or functionally nDdlfled for exanple esterified or am dated,

3- car boxy- 2, ﬁydiebﬁﬁrdixﬁmdhﬂlﬁnd,,f&uehaﬂ}ﬂe; adclL 8 Odth afideevveguch as mixed
isS un or substi,tuted
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as | ower al koxynet hyl, which can be oxidized to esterified carboxyl, such
as | ower al koxycarbonyl R - 23 - The oxidati-on is carried out in a
cust omary nafrrealpghalyats ilgncayripd pusyin aprestoraryl mamrpragtfmecessary in

advant ageoustye iphefert@! ¥ cOdetbiAle Bfent,f in a solvent, with cooling or

warming, for example in the temperature range from about 0° to 150°C, in

a closed vessel and/or under an inert gas, such as nitrogen. Condensing
agents are, for example, acid condensing agents, such as mineral acids,
for example sulfuric acid or hydrohalic acid, such as hydrochloric,
hydrobromic or hydriodic acid, or in particular basic condensing agents,
such as alkali metal alkoxides of corresponding alcohols, such as alkali
metal lower alkanoates, for example sodium methoxide or sodium ethoxide,
alkali metal hydroxides or carbonates, for example sodium hydroxide or
potassium hydroxide or potassium carbonate, or tertiary nitrogen bases,
such as hetero-aromatic nitrogen bases, for example pyridine, or tri-
lower alkylamines, for example triethylamine. Suitable solvents are, in
addition to an excess of the alcohol concerned or of the tertiary
nitrogen base used, for example, ethers, such as di-lower alkyl or lower
alkylene ethers, for example diethyl ether, tetrahydrofuran or dioxane,
hydrocarbons, such as aromatic or aliphatic hydrocarbons, for example
benzene, toluene or xylenes, N,N-di-lower.alkyl-lower alkanoic acid
"amides or N-lower alkyl lower alkanoic acid lactams, for example

dimethylformamide or N-methylpyrrolidone, or di-lower alkyl sulfoxides,



necessary with cooling or warmng, for exanple at about O to [err], in a
cl osed vessel and/or under an inert gas, such as nitrogen. Suitable

oxi di zing -agents are, for exanple, oxygen, preferably in the presence of
catal yst, such as a silver, manganese, iron or cobalt conpound, per-
conpounds, such as hydrogen peroxi de, netal peroxides, for exanple niclkel
peroxi de, percarbonic acid and its salts &t organic peracids, for exanpl
m cll-or oper benzoi ¢ aci d, nonoperphthalic acid or peracetic acid, or thki
salts, oxidizing oxy acids or their salts or anhydrides, such as hypoha| &
aci ds and t hfdy efaiphe, afnREhPX 3UPEX130dI UM hypochl orite hal ogen acids an
their salts, for exanple sodium hypochlorite, (sic), hal ogen acids and
their salts, for exanple iodic acids, periodic acids, potassiumiodate
sodi um per i Blameany oficimdasclysiedDamitolyBid, £6r axatply, a¢id anttydrdides,and
their salts and anfydrs degeadin, QAUPLSLBRLARSIUMLE LalsSOQMp LT te,
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nanganese(VIAa)rbO%%][ ver(I11), cooper(ll), mercury(ll), vanadiumV) or

bi smut h(11) conp r?ds for exanpl e sodium di chromate, potassium di chromate,
chrom umtrioxide, nmanganese di oxi de, potassium permanganate, silver(ll)
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~ example ethers, such as di-lower alkyl or lower alkylene ethers, for

example diethyl ether, tetrahydrofuran or dioxane, hydrocarbons, such as
aromatic or araliphatic hydrocarbons, for example benzene, toluene or
xylenes, N,N-di-lower alkyl-lower alkanoic acid amides or N-lower alkyl-

o lower alkanoic acid lactams, for example dimethylformamide or N-
methylpyrrolidone, or di-lower alkyl sulfoxides, for example dimethyl
sulfoxide.

The compounds of the formula I can further be prepared by oxidizing the

radical X;; in a compound of the formula
Ho\.f.\' ¥
[ 10
L] S emm—g XXI
WA (o)

\

h
in which X;, is a group of the formula P

and X,; is a radical which can be converted into a group R by oxidation,
to a group R and, if desired, converting a compound obtainable according
to the process into another compound of the formula I and/or converting

a free compound obtainable according to the process into a salt or



hat ogenoxy acids and their salts, such as chloric acid or alkali ‘metal
chlorites, or oxidizing netal conpounds, such as silver oxide, potassium
per manganate or chromumtrioxi de. Suitable solvents are, for exanple,
anhydrous or water-containing ketenes (sic), such as acetone, or carboxyl{
acids, such as acetic acids. The conpounds of the formula XXI mentioned a
starting materials, in which [err] has t 2 Aeaning indicated and is, in '
pa(LycuIarg a group [err] can be prepared by methods which are known per
for exanple by a nodification of some of t he procedures described above
fof the PreRaLAL ol Of shfie O R, lackidiby dof' BB GRoEASCIMALR Tl OM
correspondlng start materials o e fo mulae I'la and IIb or Ild and
l1e, 11c orcefipougd of inee apshar] salthi ch have a group X10, preferably of the
formula CHX11 in place of the group CH R A preferred procedure consists,

for exanple n reactlng a ound of . the.f

(XXI'1) wher gaﬁcﬁ & YRig Po‘{j’é‘n I pregdiinte §ff?ﬁ?%%%e?’@“i°n alL'e’nyar oxyl
protective gkamfleR' acy&ugi‘bdps whizhaddey bxidigablex sodagboxitly R, atgh atre jdek Evess
al kyl silyl, fl;ﬁon{‘ erégrrlg% &3 xg?{@)gl:ﬂ; yL,hicqw g.gmt%uée*aeoé YuBktftuted,
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The ketenes t used as starting materia ds of the fornula
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conpound
P of E;QS J!%Lg}g %arboxyizOKac£&s is, for example, lower alkanoyl which is

unsubstituted or substituted, for example in the 2-position, by free or
functionally modified carboxyl, h8alogen (sic) or oxo and/or in the 2-
and/or 3-position by hydroxyl and if desired additionally substituted in
higher than the 2-position by free or esterified carboxyl or a phenyl
group, or lower alkenoyl, such as lower alkanoyl, if desired in
particular in hydrate form or enol ether form, for example in the form
of the enol ether with an alcohol of the formula R,-OH, in which R, is a
hydrocarbon radical, such as lower alkyl, in the form of the acetal, for
example the di-lower alkyl or lower alkylene acetal, or in the form of
the acylate, for example in the form of formyl present in the form of
U the di-lower alkanoyloxy or dihalomethyl group, or also acetyl,
propionyl, pivaloyl and the like, free or functionally modified, such as
" esterified or amidated, oxalo, for example oxalo or lower
alkoxyoxyoxalyl, 2-mono-, 2,2-di- or 2,2;2-tri-halo-lower alkanoyl, for
example mono-, di- or trichloroacetyl, mono-, di- or tribromoacetyl or
mono-, di- or triiodoacetyl, 2-oxo-lower alkanoyl or 2-oxophenyl-lower
alkanoyl, such as pyruvoyl or benzoylcarbonyl, 2-hydroxy-lower alkanoyl,
for example glycoloyl, or free or functionally modified, for example
esterified or amidated, 3-carboky-2,3-dihydroxypropiony1, such as
tartrono or lower alkoxy-tartronoyl, or lower alkenoyl which is
unsubstituted or substituted by a phenyl group, for example acryloyl,
methacryloyl, crotonyl, cinnamoyl and the like. Other X;; groups are
etherified hydroxymethyl groups, such as lower alkoxymethyl, which can

be oxidized to esterified carboxyl, such as lower alkoxycarbonyl R.



i n"which one of the radicals [err] and [err] is oxo and the other is a
group of the formula -N2 in a customary manner with renoval of nitrogen.
the rearrangenent is carried out in the presence of water or an al cohol g
of annonia or an am ne having at |east one hydrogen atom the ketene firAt
formed reacts further according to the invention, wthout isolation. In
this case, the reaction is advantageously2xarried out at el evated
teqperature, for exanple in the tenperature range from about 40 to [err]
under irradiation, for exanple with an ultraviolet |ight source, and/or
t he presenc f_si LLye 0 I | r i, Ver
nitrate or erh v‘faxrﬁdagﬁ'r % ang% ({atoggqul %fg% %r &&?,g?)& F%Léétgﬁnb‘zi %b%al ned,
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treatingyt hﬁeﬁxgsm:s(.l &ﬁd@émg axﬁbths [o2" tlell &£U1tE] ot anhyd*ﬂ-laa-,l Baslead =
N2) wi th chl or e or

ni a a d so ochlarite | mes can
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formulae XXIV,0r, W@ QL';ai@g e &, ghgﬁre XoB O ugA hfeﬁoayéta

manner, for “éxa umnltrlte an tic acl er|ve
from aci ds Gfotéwmomﬂﬂta 4°di%we§k%d=9§?e°1t@ﬁﬁ%ﬂ§ﬁa% chiorate, nitric acid or

nitrous acid and their salts and anhydrides, for example potassium

11

nitrate, sodium nitrite, nitric oxide, dinitrogen trioxide or nitrogen
dioxide, or oxidizing heavy metal compounds, such as chromium(VI),
chromium(IV), manganese(IV), manganese(VII), silver(lI), cooper(II),
mercury(II), vanadium(V) or bismuth(II) compounds, for example sodium
dichromafé, potassium dichromate, chromium trioxide, manganese dioxide,
potassium permanganate, silver(II) oxide, copper(II) oxide, merquric
\~/ oxide or bismuth oxide. Inert solvents are, for example, solvents which
are inert towards the oxidizing agents used in each case, such as water,
ketones, for example acetone, carboxylic acids and their anhydrides, for
example acetic acid or acetic anhydride, halogenated hydrocarbons, for
example tetrachloromethane, or aromatic#ﬂor hetero-aromatics, for

exémple benzene, or pyridine, or their mixtures.

Free or es;erified oxalo X,, of the formula -C(=0)-R can also be oxidized
with decarbonylation,'for example in the presence of a suitable
oxidizing agent, if necessary with cooling or warming, for example at
about 0 to 100°C, in an inert solvent, in a closed vessel and/or under an
inert gas, such as nitrogen. Suitable oxidizing agents are, for example,
per-compounds, sﬁch as hydrogen peroxide or percarboxylic acids, for
example percarbonic acid or organic percarboxylic acids, inter alia

peracetic acid, performic acid, perbenzoic acid and the like, and also
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the formula XXI, in which X10 is a group [err] and [err] is cyano, can
furthér be prepared by cyclizing a conpound of the formul a

[err] (IV') [err] or a salt thereof in a customary -manner, for exanple by
means of an alkali metal am de, such as potassium am de in amonia or
lithium N, N diethylamde in tetrahydrofuran, or by reacting a conpound
the formul a HO (X2Z%¥I4) in which Y4 is reactive
estefified hydroxyl, such as hal ogen or sulfonyloxy, for exanple iodine,
brom ne, chlorine or p-toluenesul fonyl oxy, or a phenoxide salt thereof in-a
customary rgdideEndidvt e RIERR ' | ' e wth
sodi um cyani degor&go?%ssi um %;H/g%iy%g.igse(fo%%lﬁﬁg?%forﬁ%Q?gfuﬁufiguw&f or
their part,HORIERS . oBY SRAGIEInE petak oampaundsy sughoge rddver) oxider petasshuk ng
benzocycl obpsraargaaeP B ehrdudim X%ABRLR., W tabBaledBRdntY 4, arbialeR@f1 O by
means of I\I-al%{ho D10 N-%hl or%?ugztr}i nijm de or, .in a correspondi ng

benzocycl ofIPERoNE RBMBSERFONFRTIREFeAR® J28°hyr SUP 48 B%y °*and

reacti ng tiasbbyylieaatidsn svchhas akatizgentdd.ng agent, such as phosphorus
tribromde, or a sulfonyl halide. However, hydrocyanic acid can al so be
added to a conpound of the formula -27- [err] (XXVII1) [err] and the
hydr oxyl grigepcenpounds £L£cthe Savrlantilopeetfoned hiscstarsing mapericdd, Hip

hydr ogen, fmcs?aqua@ are noahicat Bthitofed ahd 3P ONH A CRAIRPURIS R t he
formula Xl Il,~wth previous elimnation of water, "if necessary The

o ounds of tH&Fgrmula XXVi11 can be prepared, for exanple, by cyclizin
a conpound dzin béreparad By mithdds ¥fdck) are known per se, for example by a '

modification of some of the procedures described above for the

preparation of the formula I (sic), in each case starting from
corresponding starting materials of the formulae IIa and IIb or IId and
ITe, IIc or IIf, V, VII or XXXVII, which have a group X;,, preferably of
the formula
.\CH X
y, 11
in place of the group
~
CH-R
/

A preferred procedure consists, for example, in reacting a compound of

the formula

| oo
Y IR VAN

i ho
N/

(XXI1)

where R’ is hydrogen, lower alkyl, such as'methyl, or a hydroxyl
protective group R", such as a-aralkyl, for example butyl, or/tri-lower
alkylsilyl, for example trimethylsilyl, or a group of the formula
Ph-C(=0)-, in the presence of aluminium chloride or another of the
complex metal halides mentioned, with a compound Ph-C(=0)Hal (114d),
where R’ is préferably a lower alkyl radical and Hal is halogen, for
example chlorine. '

The ketenes to be used as starting materials, i.e. compounds of the
formula XXI, in which X;; is a group of the formula
~
C=C=0

can further be prepared by rearranging a corresponding a-diazoketone,



2 in which R, for exanple, is lower alkyl, in a customary manner, for
exanpl e by acid treatnent, such as by heating with sulfuric acid or
pol yphosphoric acid, and reacting the resulting conpound of -the fornulfa
[err] in the presence of alumniumtrichloride with a conpound of the
formula Ph-C(-OHal (1d). Imino ethers ang am dines ‘to be used as staptgy
materi al s are advantageously prepared in Situ by treating the correspoqth
nitrile with an al cohol or amne, customarily in the presence of a mn
acid, or by first converting the nitrile by mneral acid treatnment into an
i mi no ester fancxamelr suppnpornd @t the Farmde t(?sal cohol ysis or amonol ysis or
am nol ysis. Hydrochloric acid or hydrghrop cllacid is especially suitable as
the mneral acid here. In an anal ogous M\w’r\orthoanhydrl de esters can

al so be prepared by partial alcohol y?\s of Y or ﬁ'(¥egnhydr| des, for exanple
tri hal onet hyl conpounds. Conpounds o é(o\f la XXI, in \Mo)ncnIDerr[ s a
group of the fornmula [err] and [err] i§,a 4,4- or b5, 5 di net hyl - 2- oxazi nyl
or 4,6,6-trinethyl-di hydro- oxazinyl group, acetalized. fornyl or an

ort hoest er dgnowyichcene bfirthecradicaps &paandd¥d s raxecandFhe ortbetirids aogroupeot
formul ae L r ma(,.g)gg [ QFBAYrIBANE £ WHeN ONe
an%’(her micaﬁafodIl oJr ml# 2(%1 %)ncélsg? rrggli(égltg f;’/egggﬁid Y3, th:preferggl y Y2, is
a metal radFeafrangementais carEiedapt do the aressnse of HareaE R AIsARSL R, and

the other, preirioabd br¥an anEné Habong lat WalserﬂeShid@ge@ratbﬁ tthe ket of a
in the r an al k

I t,, f I | t f |
T ed, S ALTR SoBd R PR e, AREE PR b o8 A ARG P PR oxamel ¢ in
the form of ikéikatahi de, tisisdcas,r the Imablgdabnokglladmmeotsljrrwrcbed pusfar abl y
the f I I
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al kal i ne ear 'S pro I 0X otectlve group
R', such asto 100°C, under irradiation, for example with an ultrav olet ligh

source, and/or in the presence of silver or silver compounds, for
example silver, silver nitrate or silver oxide. Diazoketones of the

formula XXIII can be obtained, for example, by reacting a compound of

the formulae H Hal
|
HO s\ P AN
q 4 U pe-Hal I 4 =0
%;/ NN\ @) or NS (XEV)
h L

in which Hal is halogen, which compound is accessible from the
corresponding indanone by halogenation, for example with N-
bromosuccinimide, with hydrazine, for example at about 60°C in ethanol,
and oxidizing the primary product, for example by treatment with

manganese dioxide in chloroform.

Ketenes of the formula XXI, in which Xy0 is a group of the formula
\ )
C=C=0

can be further obtained by reactinﬁ a diketone of the formula

HO
\.f \, ’ \

U (XXVI)
| *{ AT
with a sulfonyl hydrazide,hfor example with p-toluenesulfonyl hydrazide,

and treating the hydrazone XXIII formed (Y; or Y, = N-NH, instead of =
N,) with alkali, for example with sodium hydroxide solution, or oximating



tri-lower alkylsilyl, for exanple trinethylsilyl, or a-aral kyl, for exanp¥e
benzyl, and renoving the hydroxyl protective group R' if appropriate.
nodi fication of this process, it is also possible to use as starting - .
mat eri al s conpounds of the formulae VI and XX, which contain cyano as|thé/
functionally nodified carboxyl group; the. mno derivative of the conp
of the fornmula XXI is thus obtained, whose inmno group is hydrolyzed toN\ax
i n\the course of the hydrolysis reaction. Al dehydes of the fornmula XXl
present in enol ether form in which X10 is a group [err] can further be
prepared bytheseld fydsazmepbureastionhel thohydnogyl@ipp and treating the oxime

(XXXI'T) or aibhrepsxiadexsal ¥, her Lok - Nnonl ﬁaﬁémrw)me&hwﬂm& epnpound

of the fornula err and [.err

i denti cal of‘“"tﬂ %%%%@ﬁ&%&du |§al 8’?‘ ”@ia%w lf"er”?] J"’tall‘e‘?r"y

tri phenyl phea;;&unam@mdcé:ﬁ:reei:onﬁngcmm:miekyith nitrd@- adie himmdeshe)f t he
formula XX, jn.which X10 | I lq [&); free
formyl or fg?iff{/]wdxr'aezgtelﬁtcan §?‘I °3gafn% g’? rﬁmlg%l‘%% gylc"f3 (ﬁg't e 19:?{8 'ﬁ]é]é‘iees _
conmpounds, KXIWesi X8 abg dilamtilzyds ¢y sprimayl pandurfedu st puskomarydlagner,

calgl ysis. ?%%wgﬁfl fa{ %L)ﬁi&ﬂ%.@ﬁ)&leairﬁi abdrihictu [err] is a group of the
formula [err er Is acetallzed or acylalized fornyl, can be

hydrol ysed to give the corresponding al dehydes. Conpounds of the formla
XX, in whi ghedies] ddrived Erom hcdls drethd Fotinid al B Ifhr asimpbs Ichmpaunds fafee . or

este,rlfled oxal o rou furthery be obtained by condensing a conpound of
t e f or nmul atbm %&? q.n v‘i’hicn }E 10 18 a group al

CcH-X,,
/
and X,; is cyano, can further be prepared by cyclizing a compound of the

", Hal
PN
P
\ W4
o-<':/ " Ncu,ca,cN (IV*)
Ph
or a salt thereof in a customary manner, for example by means of an

formula

alkali metal amide, such as potassium amide in ammonia or lithium N,N-
diethylamide in tetrahydrofuran, or by reacting a compound of the

formula )
B AN
| {

O\{\_/ | (XXVII)
‘Ph

4

|

in which Y, is reactive esterified hydroxyl, such as halogen or
sulfonyloxy, for example iodine, bromine, chlorine or
p-toluenesulfonyloxy, or a phenoxide salt thereof in a customary manner
with ammonium cyanide or a metal cyanide, for example with sodium
cyanide or potassium cyanide. Compounds of the formula XXVII, for their
part, can be obtained, for example, by halogenating a corresponding
benzocyclobutene compound, for example, by treatment with a halogen or
by means of N-bromo- or N-chlorosuccinimide or, in a corresponding
benzocyclobutenone compound, reducing the oxo group to hydroxyl and
reacting this by reaction with a'halogenating agent, such as phosphorus
tribromide, or a sulfonyl halide. However, hydrocyanic acid can also be
added to a compound of the formula



-

wWith hippuric acid in a customary nmanner, for exanple in the presence of
acetic anhydride, at about 50 to [err], and hydrol ysing the condensation
product of the fornula [err] ' (XXXI'V) in a.
customary manner, for exanple by treating with sodi um hydroxi de sol uti op.
Conpounds of the formula XXI, in which [err] is a group [err] and [err]{i
free fornyl or fornyl present in hydrate £br-m can further be prepared
situ/under the conditions of their further oxidation, by formng the for
group by oxidation, for exanple of rmxb;k hyd;cpxyrret hyl or substituted
K

unsubstituted | ower al kenyl, or | ower Maaylf or | ower al kanoyl which is
unsubstituted or substituted as 304 iddichted, or by liberating free
fromone of its derivatives, which cft¥s functionall y modEEKYEE f or nyl in
pl ace of fornyl [err] such as an acetggl, for exanple fromdi-I|ower al koxy-

or | ower al kyl enedi oxynet hyl, acylal, for exanple from dihal t hyl . enpl
ethers, for a&%akbkf bYSFPRIhOBrIuB W} the WFY%‘EWF’?P"(&%BT“&t‘éﬁ"Q‘?t vgj’ye%ﬂrﬁfee‘?
enol | ovwer ajykapdidgedsifdreaiampie Gis Eifilcatsd €8 abiriéspondirghabipouads d, tlan
oxi.me or enam ne ex | e ap enam ne wth rrolidi ' i di ne,
nog phol i ne, Wﬁ}ﬁ)}(gk{ﬂ iwggﬁ)(ﬂregﬂﬂﬁs- ??nga%%%y?gﬁa%ee%’ g?e er a%#?r .

hydrol ytically, for exanple under acid conditions. The acetals nentioned
can be obtaijed ' C f | gyl err] 3
n whi ch R Ot cppundl B e eimgHEIED AnC QTR ditte T by o a1
for exanpl e 4nelisinef arenmppunt of| the formylal or al kaline earth netal salt, or
is\ﬁrot ected by a hydroxyl prot eEt‘?vg'group R', such as tri- |ower

al kylsilyl, for exanple trinmethylsilyl,yor a-aralkyl, for ex(é&ﬂi benzyl ,
with a conpound of the fornula Ph-YZy(Y\in which [err] is acetalized :
formyl and one of the radical s-Y2 and*Y3 GH§'§P%t al group for exanple the

formul a (SIan'h%ich'kb?“fdiwg£éﬁpléP4IhF?%Wer alkyl, in a customary manner, for
example by acid treatment, such as by heating with sulfuric acid or
polyphosphoric acid, and reacting the resulting compound of the formula

rR"0 . (o]
N7\ 4 .
1 Nl ' (XXX)
N/
in the presence of aluminium trichloride with a compound of the formula

Ph-C(=0)Hal (IId).

|

\ Imino ethers and amidines to be used as starting materials are
advantageously prepared in _situ by treating the corresponding nitrile '
with an alcohol or amine, customarily in the presence of a mineral acid,
or by first converting the nitrile by mineral acid treatment into an
imino ester and then subjecting the latter to alcoholysis or ammonolysis
or aminolysis. Hydréchloric acid or hydrobromic acid is especially
suitable as the mineral acid here. In an analogous manner,
orthoanhydride esters can also be prepared by partial alcoholysis of.
orthoanhydrides, for example trihalomethyl compounds.

Compounds of the formula XXI, in which X,y is a group of the formula
\
ot - X
and X,, is a 4,4- or 5,5-dimethyl-2-oxazinyl or 4,6,6-trimethyl-dihydro-
oxazinyl group, acetalized formyl or an orthoester group, can further be

prepared by reacting compounds of the formulae



—

-Cd/ 2, -CdHal or ZnHal (Hal - hal ogen, such as chlorine, brom ne or i odi
and the other is a hydroxyl group in the formof a salt or an esterifig
hydroxyl group, . and, if necessary, renoving the protective group, for
exanpl e by nmeans of magnesi um i odi de. Anal ogously, conpounds of the fa
XXI, in which [err] is a group of the fornula and X12 is
1,3-dithian-2-ylidene, can further be obtzs ned by reacting a conpound or
the_formula [err] (XXXVI) 3 in which R is a hydroxyl
protective group, with 2-trinmethylsilyl-1,3- dithian-2-yl-lithium reacting
the reaction product with a conpound of the f or nulgagV and I f necessary,
renovi ng the protective group. -31 The conpounds df# rmula | can
further be prepared by conver fh X13 i(NIn amdnpound of t mul a (3EXXVI | )
[err] in which [err] is a group ich can be conver&édhyb hydroxyl or in a
salt thereof, into hydroxyl and, if desired, convert®ng the conpound

obt ai nabl e d8cera¥istgary nnnep withsend anetherot e Fhichrbetmdas fonenet e nul a |

and/ or convephidil say.C QRO N hrAREAILIFOY,C f&@%@&ﬂgrmcwe sﬂElQ(‘a%Sﬁnldlkﬂlﬁ
salt or convertjng a salt obtai nabl.e. accordin L %HEe pro %N #he free
b

cogpound or Wfitb SAABt e %@?g‘@‘séﬁ%§rﬁﬁcﬁn‘é Bn\PéF dtbxyl
are, for exmte;ylhyﬂ{mhyis gr@um pso:hecfoe:d ofh aasqjstﬂdmeganmanm thahi ch
contain, gﬁorfe an Ve fi %tgf ?1 8§C£Lq{c%%?21{81??%1¥0%1?94dvOL'IY(&\I s I n

partlcular STI's, I'vé group, | ace
\-tﬁhe hydrogeqr:aﬂiemonbmtfévt fom gfmmsnhyfdr@m.sfpywmmlrvdial% ﬁ@qmee ed

ods for &1@%{11&8”%&' R'd-- £s rI,,@hM%&ﬂﬁvg $red R gf&%rﬁ; 9t ek1@R form

hydroxyl group to hydroxyl, are well "enough known in the literature. In
addi tion t o o8t Aetalsustasnaramehe diokhe formicicen wdkalbhmptal poralkeling garth
etherif Ib ed h&dsp&mtgr&u (3 ,prSH&h:eaSb a dr%kiipﬁ’(fotédtﬂ.vé Q#otip atl"lsyétﬁ-hl yél oXy
or unsu Stlt a gr oups ampl e
met hoxy, tri ﬂtmegl ?];jﬁyiﬁyy ethyls?i(%. ai:alky'i, %53

example benzyl, and removing the hydroxyl protective group R" if

appropriate.

In a modification of this process, it is also possible to use as
starting materials compounds of the formulae VI and XXI, which contain
cyano as the functionally modified carboxyl g_roup'; the imino derivative
of the compound of the formula XXI is thus obtained, whose imino group
is hydrolyzed to oxo in the course of the hydrolysis reaction.

Aldehydes of the formula XXI present in enol ether form, in which X,y is

a group

\c-cutmg
can further be prepared by reacting a compound of the formula
HO 0
\O—./
l T} |
. | S XXXIT
NS (XXXII)

or a phenoxide salt thereof, inha customary manner with a compound of
the formula

(Ry)sP = CH;-QR, (XXXIII)

in which the radicals R, and R, are identical or different hydrocarbon
radicals, for example (R;);P is triphenylphosphino and R, is 1owér alkyl.



pafticul ar protected hydroxyl groups of the formula R'O-, in which R'
represents |ower alkyl, for exanple nethyl, a-aralkyl, for exanple benzy
or_tri-lower alkylsilyl, for exanple trinmethylsilyl, esterified hydroxyl
groups, such as hydroxyl groups esterified with inorganic acids or with
organi c carboxylic acids, for exanple |ower al kanoyloxy groups or group
the formula Ph-C(O)-O, and in addition %} azoni um groups are suitable a
graups whi ch can be converted to hydroxyl. The conversion of these and
simlar groups X13 is carried out. in a customary manner, for exanple by
hydrol ysi s, Thé d1Q6RFde3" ¥f ithet FlkmRLL XKD E1rObhfoh ﬁ{oeiﬁraagfdapas'f e, formula
hydrol ysi ng agent, a solvent or \ 32 - diluent or a solubilizer, wth
cooling or warmi ng, for exanple yﬁ .t)hé tenperature range from about 0 to
[err], and/ endufjders &ree fieriylgas.fokiyyll prysintgimdwitareafern,i camdei tion to
t he customany basi r i ts I i ydr oxi des, as
(sic) acidi c ,_a ? Es]:%%ga?g%n?&pg'?g& e%fa?r%ﬁﬂﬁ_eefsﬁglélhﬁ L?“E as conpl ex
met al hal i d@dvmtagh@SﬂMrmﬁhaaf@' cptglysty. Likewise; rpophiskshand delibtlss im
n-val ent, cg,g% Rat Lige;% ugg%tfu&@t egiBLal cation of the group Ila, Ilb,
I 18, I11b Va or VITTb of e Periodic Table of the Elenents, for
exanpl e the nagnesium zinc[err] Bl 11, alunminiumliil, gal I iun err]
tinferr] titaaaigy ﬁ;r BéetRN LD BY [ £ylhl DHedi famyu cah be h}}d:(o\'[b');ed @b, givedemot s
a hal ogen at om of atomi ¢ gg&’ er of up to and not nore than 35, such as
h%rl ne or CHTHPPRAL E 8}ds l e aluminiumtrichloride, or protonic acids,
as n nepapounds dsf the rfogmaly KEI hydrwtdhhohbcl,s hyghogbrqﬁntbe dformykir i odi ¢
acid, sulfuric acid, phosphoric acid or ¥phosphoric acid, and also
corrpl ex metal acids, for exanple hexachkor oaﬂ‘tl noni ¢ acid, tetrafluoboric
acid and t hanfli%e isapdfres ehessenidied drple BEQLP gepubythes besebsained By t h
organi ¢ car Rexyddsingd @smpggnaooﬂ Qn@rfoglmkwm c aci ds, such as acetic acid.
Sol vents for the hydrolysis are, arrpl 0 wat er-m scible organic
solvents. Thus, etherified hydroxyl ro e an be hydrol ysed, for exanple
by treat nment with aqueous hydri o f ——wth hydr obrom c &BXWIId hi ghly
S

concentrated, for exanple 98% cid or by treatnent with al um ni um

trichloride. In a nodification of t process, for exanple,
with hippuric acid in a customary mamner, for example in the presence of

acetic anhydride, at about 50 to 100°C, and hydrolysing the condensation

product of the formula ./.\.

I

/"

\ N\
N’ .

c r (XXXIV)
N NNV |
o A
N/

in a customary manner, for example by treating with sodium hydroxide

solution.

Compounds of the formula XXI, in which Xm is ‘a group

CH -X11
and X,; is free formyl or formyl present in hydrate form, can further be
prepared in situ under the condit;.ions of their further oxidation, by
forming the formyi group by oxidation, for example of methyl, ‘
hydroxymethyl or substituted or unsubstituted lower alkenyl, or lower
alkanoyl or lower alkanoyl which is unsubstituted or substituted as



conpounds of the fornulae (XXXVII11) [err] in which [err] is a group of the;
formula -C(-0)-Z and Z is hydroxyl in anhydride form oxide as hal ogen or f
group of the formula Ph-C(-0)-0, X13 is, for exanple, etherified hydroxyl}
such as | ower al koxy, and [err] is hydrogen, can be treated with a Lew s
acid, such as with a complex netal halide of the formula [err] (sic) (II1)
for exanple with alum niumtrichloride, ~adfH -t he hydr oxyl group can be

i befated fromthe conpound of the formula (XXXVI1), which is possibly
formed as the primary product fromthis reaction and in which X13 is, for
F:xarrp: e et Baﬁa{daddhyﬁr By(wmeﬂytiﬁgcﬁrlag mheane b'fkﬁwi aaivatmpd OaklfidhOf OIt he
ormula I e,or _etherifie r ox an X3
i s hydrogen, °3€a}%nﬁeﬁfnrcue:g %1%%51151‘? §%’8’§’ 1 PAaes 85 %ﬂﬂ"b%%’hé

[1a, in whiebetél,i Sora egamnlp Bfont he—lfouemdl&ox)e( uf))LozprlaikyhaxeprLemcbylof a

protoni ¢ aci Q)éf’a[(} EPQQ 1e! msﬁh?alﬁﬂgﬁl éllgﬁa+ hE@L %g %Iam%n{' $ ahOLBy! 2

[ERR] (111), e hydroxyl group can erate a conpound
of the for nﬁP‘&emll eihe1oh SRRl eHERKS » fﬁme&anmla enelnkower sdikangds gcéd

hydr oxyl}I esf@siteafsl ];egl éﬂo}r.he% Iaofiltﬂ IE{drBﬂﬁﬁ:O&a‘dEa f&bﬁ@"g(r %aﬁam/&r Ofysis. In
cogpounds © ornul a cont ai_ni ng e gro an

unsubsti t ut éﬁa@ s FD SOARIRS Y1 BRETRNLS ﬁm??pﬁrﬁﬂ g M€anot her
custonary prhiasreboliyerax\l diflower radkyleihe, lp)tefe&dul,}t |1-gﬂro]tyhecmgl;oﬁqﬂ
group can a g I ed t r t he
protect ed h%%&l S‘S‘ir%u%‘*%gﬁ JE)J}%E‘% TQA/ acg%ﬂ% hé)x{hoI%}’ " ?ﬁéﬁ'ggr ogen in
the pr esenc &opfexampleair by ereacting eaqmymd of wheefomule a pal I adi um

pl ati nium nickel or rhodium cat 9st e for fﬁeinpl e pal |l adi um on-charcoal

or Raney nickel. In addition, usmg go of the formula XXXVII1, in
which X13 is hydroxyl esterified wi t-g L gani ¢ carboxyl i cR¥d, as the
starting materials, the hydroxyl gr/o p/can be -I'i ber at ed. by

transesterlflc trea an al co | ower

 kanor <1 n iprasRoksl 18 moE SRR g 18 gl i FRenn e R o O o

aci d, for e;sahtp.l dos 1dxapple inctie, form afkad alkaliiahetnldonralbielioe edidtbxmetal f or
salt, or is protected by a hydroxyl protective group R", such as tri-

lower alkylsilyl, for example trimethylsilyl, or a-aralkyl, for example
benzyl, with a compound of the formula

Ph-Y, (V)

in which X,; is acetalized formyl and one of the radicals Y, and Y, is a
metal group for example the formula (sic) -Li, -Na, -Mg/2, -Mg-Hal,

K_/ -Cd/2, -CdHal or ZnHal (Hal = halogen, such as chlorine, bromine or
iodine) and the other is a hydroxyl group in the form of a salt or an
esterified hydroxyl group, and, if necessary, removing the protective
group, for example by means of magnesium iodide. Analogously, compounds
of the formula XXI, in which X;, is a group of the formula

N
C = Xy,
and X;; is 1,3-dithian-2-ylidene, can further be obtained by reacting a
compound of the formula
' L )
R 0\. A io
Lol (XXXVI)
'Y/'\./
3
in which R’ is a hydroxyl protective group, with 2-trimethylsilyl-1,3-

dithian-2-yl-lithium, reacting the reaction product with a compound of

the formula V and, if necessary, removing the protective group.



-

exanpl e sodi um hydroxi de or a sodi um | ower al koxi de. The conversi on of
di azonium X13 into hydroxyl is carried out, for exanple, with in situ
formati on of the diazonium group, for exanple by diazotizing a
correspondi ng am no conpound, in which X13 is amno, in a customary manne
and replacing the diazoniumsalt fornmed by hydroxyl, w thout isolation,
treatment with water, preferably at el evdfled tenperature, for exanple at
abqQut 40 to 120C. The starting materials of the formula XXXVI|I can be
prepared by nethods whi.ch are known per se, for exanple starting from

compounds O'Egé picimgelate Fl @.@thé Sorhifa ar M%hefrrmp X%mu%ceﬁvéﬂ%@n% qugml ae

VvV, X, Xl XI'X, XX, XX, XXI |

XXX 1, -iga comueﬁ %ﬁbauﬁvrauber oun X13 (apart from di azoni um i ncl ud| ng
am no) in place of the phenolic hydr ox K| rom conmpounds of the
formulae I, Ilb, 1V, VII, VIIl, X 1 _xy; XVI I, XVIk I, XXX,
XXXV, XXXVI or XXXI X, Wmch contal n a 0 ;YX13 in pl ace of e’g oup R O

or from conpounds of the forrrul ae XXI Xgar XXX, which cont ai n anot her group
[ERR] in place.of. t rou g, en Y Qgedure
i ndi cat ed e ’{]Ahei% g Y S’mgﬁtm‘h e%tSP Fa J;LJ;CI’I bed above
i n practi cerhetteofinyirse Wam’ageéuslft éeitiléﬂﬁi wen*aen’fémaheowwe%% ons of the

same type ip,{NQ.ple la@c};tpzdlﬁg Q:r'%h@ obEAC AN anotf]:ﬁ&' @ﬁ%ﬁaﬁ&‘ off%l@&'bhﬁﬂat he

oxi dati ve conversion o dical X4 to a rou Cé a"r)f’ pund of
t he formul al\anf/PR QomEeEbingat iCPRPRWRG R el a%\cqr&a & %pf%ceés Bp

[ERR in cogpsuirdsr Qlontr&ieihgrANshdr X6Bkainablis i 2goAdingPEs ctpélmioeemrtpomruneof
the formula_R O thesartlng materi al . Likew se, the

sol vol ytic gﬁ?ﬁlég’gﬁ’%’ﬁ‘d ?J é‘“F%lcﬁnS‘é eL#81% a group Ph-C(-O - in conpounds of

the formula V can be conbined with the solvolytic conversion of a radi cal
[err] to a ELéHﬂ% 5ﬁtég can be converted to hydroxyl are, for example, hydroxyl

groups protected in a customary manmer, which contain, groups removable

by neutral acidic or basic solvolysis, in particular hydrolysis, or by
reduction, as the protective group, in place of the hydrogeﬁ atom.
Protective groups of this type, and also selected methods for their
removal, i.e. for the conversion of the protected hydroxyl group to

hydroxyl, are well enough known in the literature.

In addition to other customary hydroxyl protective groups, for example,
o etherified hydroxyl groups, such as lower alkoxy,-tri-lower
alkylsilyloxy or unsubstituted or substituted phenyl-lower alkoxy
groups, for example methoxy; trimethylsilyloxy or benzyloxy, in
particular protected hydroxyl groups of the formula
R"0-, in which R" represents lower alkyl; for example methyl, a-aralkyl,
for example benzyl, or tri-lower alkylsilyl, for example trimethylsilyl,
esterified hydroxyl groups, such as hydroxyl groups esterified with
inorganic acids or with organic carboxylic acids, for example lower
alkanoyloxy groups or groups of the formula Ph-C(0=)-0-, and in addition
diazonium groups are suitable as groups which can be converted to

hydroxyl.

The conversion of these and similar groups X;3 is carried out in a
customary manner, for example by hydrolysis, if necessary in the
presence of a, preferably acidic, hydrolysing agent, a solvent or



i n-conpounds of the formula XXI and/or the solvolytic conversion of
hydr oxyl in conpounds of the fornmula XXXVII by using a correspondi ng{:
conpound - of the formula XXXl X or a conpound of the fornula [err] '
(XL) 4 as the starting material. In addition, for exanple, the phenoli ¢
hydr oxyl group in conpounds. of the formulae V, X, XI, X, XX
XXILL, XXV, XXV, XXVI, XXVII, XXVI11 and2xXXlI| can be tenporarily
prtected by silylation and that in conpounds of the fornulae XI, X1,

XITT, XIX, XX, XX, XXIV, XXV, XXVI, XXVII, XXVIIl and XXXI| can be
protected by;khRazydAkl m(},ubapwe&t; }ﬁﬁ:h @Aduhgtaroeamn%j £t adxiaple andtﬁeh§5
protective group renoved again after carrylng out t reaction. - -
Conpounds og?%ﬂeﬁéﬁ‘i‘ré’ SRREST gf‘ﬁ'b aF‘i’)‘"t Het‘f)rlﬁggsatbdjtﬁrf‘ﬁﬁfﬁearn re‘e]%:o ferted into
ot her conponydi®lgéirnghegémsnatey in aBdisionf te theasrpitemaxy basie byddedysinggr oup
R can be esterifie 0 Lil€ | .Qr | G3%h

manner, for? %(né:rsrpl %u ya{l%ég#]ﬁéng%lt gygﬁa@g&%_ Fg&g@;ﬂfﬁﬁ;ﬁ@ﬁﬁfﬁ - o%//ver

al kyl oxoni uagdntis, | foxe pxanply| kewlsoscddsuraush & cpeplex mave}| kaligemiofntlen ¢
such as_hexagilaaopehi (RS E119h, N9k ok ARRREA ahon- valleBPBsILyc 11y
reaction with the correspondi ng al cohol or a reg}&tlv deﬁ\&atj‘[‘ybg, such as a
carboxyl i c, upsriasatad Betals GrripnonE the gromBoHide L gILt o 11 o VR 38 % a

| F\live{ al r?_neﬁﬂ’bbeﬁ#ﬂeCP&ﬁiodieSﬂaBle dfr thd Eledentk k\orpaamphe tthe mhignesier,

al kyl sulfit € [3yf ocar honat @y Or moper al_maci fv O '

aci d ester, zi’b‘ggei’ﬁﬁ% e 't ﬁg vaFbehr a|‘lgi'6“r' Hyg#%b’r ct):?nt%ﬁg%i a %?ééuh{‘}?ﬂ!rnlcc
acrd, benzenesaff¥ oni iroac(W) Lod,u¥ndsnottésm balaged atomnef [aspmin nrhercof,¢ipd

ester, ... (8hCnd B GREL GRS NGudt] GRNBluoPindBr AbLhel]CEd @auiglar of rom
on Wlt{dh ?‘l

The reacti ne correspondi ng al cohol 1tself can advantageoysly be
carried out alwmirdum grdsklrrddes oxnPERYCRLE ACAfeps Fuck geHizeTal fedftm t8T aci d,
for exanpl eewlgcg}&robﬁlmcbn@mmm@,orsuydmarc apD@s pDfurde dxddi C,
benzenesul foni ¢ _and/ or  tol uenesul fq}r%l & aci a or. a][ Lew slaci de’ta oarcigéanpl e
boron trif| BBPFRAETLE HReid ¥ PPlyPhAsphexie acdfyATe: 8150 PARMIPE ISR 7 E%tess of
t he al cohol fespdxauple dvfachlbromadssadicyacid; téraflwbonie agfd and the like,

and in the case of hydroxyl groups X,; esterified with organic carboxylic

acids, also lower alkanoic acids, such as acetic acid. Solvents for the

hydrolysis are, for example, water-miscible organic solvents.

Thus, etherified hydroxyl groups can be hydrolysed, for example by

' treatment with aqueous hydriodic acid, with hydrobromic acid in highly

concentrated, for example 98%, acetic acid or by treatment with

aluminium trichloride. In a modification of this process, for example,

compounds of the formulae '
NN~

-

N/

3

in which X, is a group of the formula -C(=0)-Z and Z is hydroxyl in

Ph - X1 (Ila) and (XXXVIII)

X

anhydride form, oxide as halogen or a group of the formula Ph-C(=0) -0,
X,3 is, for example, etherified hydroxyl, such as lower alkoxy, and X is
hydrogen, can be treated with a Lewis acid, such as with a complex metal
halide of the formula M*Yn (sic) (III), for example with aluminium
trichloride, and the hydroxyl group can be liberated from the compound
of the formula (XXXVII), which is possibly formed as the primary product
from this reaction and in which X;; is, for example etherified hydroxyl,
by adding water. Likewise, a compound of the formula IIb, in which X, is



a Wat er-binding agent and/or with distillative, for exanple azeotropic,
renoval of the water of reaction and/or at elevated tenperature. The
reaction with a reactive derivative of the correspondi ng al cohol can be
carried out in a customary, starting froma carboxylic acid, phosphoroug
sul furous or carbonic acid ester, for e3<a315p-l_e'i'n t he presence of an acid
catal yst, such as one of those nentioned above, in an inert solvent, suc
as\a@rfomati c hydrocarbon, for exanple in benzene or toluene, or an excess
t he al cohol derivative errpl oyed or of the corresponding al cohol. Starting
from a m nefrge atierhesifledohydrorybfind Jaclel hydregen, (4@ g%lﬁeﬁﬁﬁ%giﬁstaérl fied

i s advant ag@ﬂéé%'s)’oﬁ@b&hﬁﬂn&rbft leRe fEtmIGf 182 Sihtwhifzﬂrxle%ﬁ@hﬁodﬂ'lef Shdi um or
pot assium salt, _.and_ t he

-3 t d o
the presenc&oBila b%s'P?: Zohd ?l’éeasgﬁ‘lé%? Iét}’%ﬁgé\’?%aﬁcf%ﬁ dfng’gec% Sahé/f or |
exanpl e sodsatid leysislexi ﬂa;alsbdlﬂdasomfr b foepulpOoMas S{LLT) h)a:hdomedbydmwasm um
car bonat e, E%Lu | 40 ndh <i§b&ratgélfgbm CERRRNA & oL frhold KRVIIOLORA ©

ni trogen ba for exanpl e m ne or pyr| in an.inert
solvent, sushy deverforpéd tand Hbtwhéclt &id ﬂam‘aFeﬁlhmg@ﬁ saterified with (diec) a

polar SOl Veptia L@ X 25Rhfal f-Sobk! Byl {pnBRude. and/or at el evated
tenperature. The .reaction with an olefi'n can be carried out, for exanple,
in the presence of an acid catalyst, for exanple a Lewis acid, for exanple

bor on trifl m&r&dﬂ:ﬁouﬂsstiffﬂhai forwal 4 XXKUIT @satgintng-dsothegesu Ropi anaci d, or

articul ar |c ca for &x Ies umQr pofa
hy f oxi de, V‘g’r‘i’t‘:g s?’§/ ha%j%/?“;:% ngn) wersﬁt%ﬁ 1"mtg)et h%‘?‘;&f%r
exanpl e i n dusattdm;ty eprbeecmd hxnnoam‘y(urqtﬁm ramovahlé rhye reducisdoayl the dwdrexmdan
further ¢ g2 eLsﬁidkgnéggeamf}a{,g%safméyﬂy %&mlﬁs b»rhasa%w&am%mr ,

anmoni a OI' ne contalni east one “hydrogen atomin a_c

manner, Wt ﬁhaevryatmeﬂohvdwxyﬁ@rawwmﬁ bydrosepstade Lo aFedused MR at e,

Lor t exaﬂgl eh&?%@éﬁom QRL Cprdb@ﬂc#el batd awgbhaaeaze&awéc t ﬁ%ﬂ%&e?ﬂre fby
eating dry € _conversjans of free c into ester

ani dat ed caPpbhafiugy @EBE ’ﬁ“ﬂeﬁ{‘f)]ed’r %tﬂ%g“%afﬁgafyc?&ev‘gf -V (o I(%a‘lrlirel ed

out, in sucCbnacha@yodlnat Rmnegpnmickall. of the forrrul al, in which R i's

carboxyl S

In addition, using compounds of the formula XXXVII, in which X;; is
hydroxyl esterified with an organic carboxylic acid, as the starting
materials, the hydroxyl group can be liberated by transesterification,
i.e. treatment with an alcohol, for example a lower alkanol, in the
presence of an acidic or basic agent, such as a mineral acid, for
example sulfuric acid, or alkali metal hydroxide or alkoxide, for

example sodium hydroxide or a sodium lower alkoxide.

The conversion of diazonium X;; into hydroxyl is carried out, for
example, with in situ formation of the diazonium group, for example by
diazotizing a corresponding amino compound, in which X;; is amino, in a
customary manner and replacing the diazonium salt formed by hydroxyl,
without isolation, by treatment with water, preferably at elevated
temperature, for example at about 40 to 120°C.

The starting materials of the formula XXXVII can be prepared by methods
_ which are known per se, for example starting from compounds of the

formulae IIe, IIf or XXXIV, from compounds of the formulae V, XI, XII,

X111, XIX, XX, XXI, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII or XXXIT,



first converted in a customary manner into a reactive derivative, for
exanple into an acid hali'de by neans of a halide of phosphorus or sulfur
for exanple by nmeans of phosphorus ichloride (sic) or bronm de, phosphor
pent achl oride or thionyl choride, or into a reactive ester, i.e. ester
wi th electron-w thdrawi ng structures, - 'sucj) as the ester with phenol,

t hi ophenol , p-nitrophenol or cyanonethyl “al cohol, or a reactive am de,
exqnpl e the am de derived fromimdazole or 3,5-dinethyl- pyrazole, by
reaction with a correspondi ng al cohol or am ne, and the reactive derivati
obt ai ned i swhinincomtained guoty X3, depams foowl idihgzamiom hoicledingnamgimod oy pléne
correspondi ' | Al a as n o st ry
manner, forggx%m Pger%y{:j?g@?%eldgﬁéeﬁ%éw o%rgont%gé&?%g ?Ireaﬁzge@tl ger ﬁii'cg%gi%on or
nut ual conv&¥siVd#. NLI&stHr KEY e Var¥ lanktde Ay 5B K ugEER EEVEi9%e t he
desired grogpxiz, ﬁﬂ‘i&ﬁ&&?ﬂaﬁheﬂ gegﬁﬂ)qor.gylingm@ug d2 Gﬁé\glieuﬁi?kﬂﬂgr&rﬁﬂﬁdﬁl a
custormary manner to the free car rQup R, for exampl e rolysjs in
the presenc&OBROURIR AL, Fhg fo e f"g xg&ba‘gﬁiﬁ dPR5RTY aﬁ%‘&#, & ‘ﬁ‘@h*’és‘i'h
strong baseplid¥ ofxeHeD proupoRF@ Mihwhick | cizerforottmmple)mthy dpmxcediese or a

m per al aciq {or ‘gxitan}d?lseed hydrochloric acid, sulfuric acid or phosphoric
acid, or to 3?1 A date cdrboxyl group R, for exanple by reaction with
anmoni a or the correspondi ng am ne containing at | east one hydrogen atom

An esterifi g aboxile SiO¥he Roadh JrUEsRRILINE dobaBea ol | Brpta-1188] hier
esterified carboxyl” group Rin a custonary manner, for exar{%lg by reaction
a

witH a met ama¥die adeancaeenns: e combing e Aunpet Afsreantiong of 4 &R dRdi ng
al cohol o \&h% hetiyllé Soff hSedrle-pét Trﬁ&atﬁlbﬁ_s,glﬂe aa‘ample:a_baéqnﬁane fuh_édmpi‘& a
strong base, for exanpl e sadi ydr oxi de tassium [ 0X a
strong aci d,°°§YF6’ﬁ?8§ ﬁﬁ‘?@?ﬁ‘l‘ ti%®, af%fr"“ﬁi@r?g?'e&ﬁy r@cﬁ¥%0%5§§ 51?4

sul furi ¢ acifdrmylapWioeishothec oztdative rcoaversigamicastddiont &insPde gkowp exanpl e
p-tol uenepul fonic acid (si¥ _Pr a Lewis acid, for exanple boron
trifluoride etherate. An arfdated carboxyl group R can be converted into
the free cadbosappogrdsof Rthenformulaitiaby usinsan eprserElatsprargynd, of theysi s
in the presggemaafl a catalyst, for exanple a strong base, such as an al kali.
nmet al hydroxi de or carbonate or anRéD\k%I-'{ne earth nmetal hydroxide or

i i (XXXIX)

Ve W4

x,. ¢

as the starting material. Likewise, the solvolytic conversion of a
radical X, to a group Ph-C(=0)- in compounds of the formula V can be
combined with the solvolytic conversion of a radical X;, to a group
>CH-R
in compounds of the formula XXI and/or the solvolytic conversion of X;3
to hydroxyl in compounds of the formula XXXVII by using a corresponding
~ compound of the formula XXXIX or a compound of the formula
Xn\. f.\.__*
[ -
x/ N |
as the starting material. In addition, for example, the phenolic
hydroxyl group in compounds of the formulae V, XI, XII, XIII, XIX, XXI,
XXIII, XXIV, XXV, XXVI, XXVII, XXVIII and XXXII can be temporarily
protected by silylation and that in compounds of the formulae XI, XII,
XIII, XIX, XXI, XXIII, XXIV, XXV, XXVI, XXVII, XXVIII and XXXII can be

protected by benzylation, acylation, alkylation or silylation, and the

*—ps

10 16.49)

protective group removéd again after carrying out the reaction.



carbonate, for exanple sodi um hydroxi de, sodi um carbonate, potassium
hydr oxi de or potassium carbonate, or a strong acid, such as a mneral aci
for exanple hydrochloric acid, sulfuric acid or phosphorlc aci d. Dependi gig;
on the choice of starting naterlals and procedures, the novel conpounds

be in the formof one of the possible isomers or of a mixture thereof, fdr
exanpl e, dependi ng on the nunber of asymmetric carbon atons, in the forn1 f

t he_pure optical isonmer, of antipodes or of m xtures of isoners, such as
racemat es, di astereoner mxtures or racenate m xtures. -38- Resulting
di astereomer m xtures and racemate m xtures can be separated into the pure

i soners, di mﬁm&amabnamm%g €41 thBeprdasss cah furehehysi cqvbprddcal
di ff erences_bet ween t he co ?ftugnt l&a known manner, for exanple by
af r%ﬂ'

chr omat ogr apRsP Skt ror°°'f‘?°é‘6‘p ¢ 4 Tyation. Resulting racemates can

further be resolved into the optical antipodes by known net hods, for

exanpl e by mees VeLald Lm@t'oa £4e8 AR ool X 8hd b estebyAlh ﬁwahh the aid

of microorgani sns, reaction Ic end pro uct Wt
optically aestqréfmeatmilnqoyalEémmv%mwme dorderamale dyar at i on of

the _salts tppsatqRpalitgda diQfoe 26a8P 2Kk Uzetﬁaia&roLu&ﬁekénmpéﬁr-@a&er
solubilities, into the diastereoners, from which the an odes can be

| i ber at ed b?imaﬁl?ﬂ"i%ﬁ“‘bf’rs‘iﬁ 19pte a&ﬁ’@rﬁ‘?@“ﬁﬂaﬁﬂ%geﬁ? I ' the nore active
of the two RékdcheBsfantsmdrate adretexdfaotdphagpates croegmieddElyoby tieactiomul a |

n,be converted,into salt [ kno |d| o] unds for
exanpl e t hogiﬂf %hﬁh‘f%ﬁefpeo ?f‘% & af’:‘g;{raq‘o?(r 12 m%ll\"7lrl:iB [d’(f'%‘ri‘Taré sqmﬁei{r’gr)
hydr oxyl , acertwxylis,t ghosphovowsl Skslfutws ox aggrbeniayjacid teheelt.orfpresaaremﬁmg

base, ot her iowéx%l@a&ém&xywc lao£a IRt Wt 1 3By 20k Jhgap@earrp&ma@e@c' d
forming salts which was meptioned at the beginning, custonaril %/ in_the
t

presence of ahkEopykiiteoer Fhe RiFecarhonate i AY %&‘F?%“Eaﬁcil%e%?ﬁ?vg fEeRCo t he
free conpougdsd ieBtér n&aﬁ@rxakﬁwmhperyds&mwic examgdrebmmhraﬁnnmtsumfﬁﬁcan

aci di c reageng uch as ner C ase for ex al i t al
hydr oxi de s8Fti ﬁnzef'ﬁéugfé’% gg 6}: Pi%?ne(ﬂ’?ﬁgmt FeTF 9 2F (€ tﬁ%sul °nlci)cbaeciqe |
obt ai ned i nebtex,f or-njsdt) tthei comdptatdésgmlcm lonodmdbe@mwi(vsﬂc) sol vent s

used for cr)éﬁélagflri)&.at i on.

The reaction with the corresponding alcohol itself can advantageously be
carried out in the presence of an acid catalyst, such as a protonic

acid, for example hydrochloric or hydrobromic, sulfuric, phosphoric,
boric, benzenesulfonic and/or toluenesulfonic acid, or a Lewis acid, for f
example boron trifluoride etherate, in an inert solvent, in particular

an excess of the alcohol employed and, if necessary, in the presence of

a water-binding agent and/or with distillative, for example azeotropic,

removal of the water of reaction and/or at elevated temperature.

The reaction with a reactive derivative of the corresponding alcohol can
be carried out in a customary, starting from a carboxylic acid,
phosphorous, sulfurous or carbonic acid ester, for example in the
presence of an acid catalyst, such as one of those mentioned above, in
an inert solvent, such as aromatic hydrocarbon, for example in benzene
or toluene, or an excess of the alcohol derivative employed or of the
corresponding alcohol. Starting from a mineral acid ester or sulfonic
acid ester, the acid to be esterified is advantageously employed in the
form of a salt, for example the sodium or potassium salt, and the



Because of the close relationship between the novel conmpounds in the free
formand in the formof their salts, in the preceding and foll ow'ng text
the free conpounds or their salts are anal ogously and where appropriate
al so to be understood as meaning the corresponding salts or free conpouhds$
The invention also relates to those enbodlnents of the process accordin
-39- to which the starting materials uséd 3&re conpounds obt ai nabl e as an
i nther/medi ate at any step of the process and the mssing steps are carrie
out or a starting material is used in the formof a salt and/or racemate or
anti pode or rek8timay is caried iofit f AENREtedBAlSy, iﬂne:héemtséﬁtrb egndibakns. I n the

process of the gsent lnvention, the starti maj. ref r abl y used
are those whii’ cﬁgtf 26 '?%enf:hesugon%goﬁ diemaéasrbc E%s(f in ‘ﬁ

parti cul ar| yhydabxislel esodthe qanrbmueorpqxlassﬁmehmmsmea nmsim a;latbtngtte.
materials and;tQuPh ?&f‘o%iﬁé Jx%aiél%rcd%&?&reat #’Q tddtdaly ULt GRlg gen

prepar ations accord ng to he 1 nventi on, contal n CO ounds of "t
formula | omasparfescexAmPie 4rjethyLaping, PE W&F#‘é‘%hé‘?‘yﬂ ipep inegsesqlyent,

enteral, suGucASaPbab oF th&Gbsve tAPELAF RIHr8fed basdE,NbbtidAsQY) angbiakso for
toRi gal appli at i on toe&ﬁépwarmbl ooded ani rral ( whi ch contain the

phar nacol oglsé’ veutor £ teqin fHimgrhylEernamt Az pErelgvetedy

phar maceut i cabyradtiarki zabl e carrier. The dosage of the active ingredient
depends on the species of warmblooded aninmal, on the age and the

I ndi vi dual condition, .and on the node of adm nistration. Normally, an
ap\l/om mat e Thei tsacc!tésie with 3 8befimpcambie agarafedb 9oty forvexdagle.ntio thever al

equal parti glreg&f'&s of i gh 59143%a€§1ty’s€m£%€.1 i:%g@é al L@#ﬁf‘ BERd, 8b QRablle @

war m bl ooded ani mal. _wei ghi ng appr oxi mat el he novel pharmaceuti cal

pr epar at i onPoreRtEiflugrdfe oy fiptfoni ?r%#atﬁ?ﬁte’fﬁ‘%‘f P-spbenesgfenis acldap| vy
f rom about mo/aﬁ@a&bmulaewﬁ af bddie aﬁauyecl mgfestwue s 6WiRinNGE P tagedhum
preparation cco to,_t he vaﬁﬁ arent er al

ter a
D i ot r at TBREGTe:  SiveBtanparaly’ AR LPHL AP s o8, 2R Bfat od
tabl ets, taldxatmple dapdiethgl mthenppommymﬁumd aI so arrpoul es. These are
prepared in a manner known per se, for
A free carboxyl group R can further be converted to an amidated carboxyl -
group R by reaction with ammonia or an amine containing at least one
hydrogen atom in a customary manner, with dehydration of the ammonium
salt formed as an intermediate, for example by azeotropic distillation

with benzené or toluene or by heating dry.

The conversions of free carboxyl groups R into esterified or amidated
carboxyl groups R described above can, however, also be carried out, in
such a way that a compound of the formula I, in which R is carboxyl, is
first converted in a customary manner into a reactive derivative, for
example into an acid halide by means of a halide of phosphorus or
sulfur, for example by means of phosphorus ichloride (sic) or bromide,
phosphorus pentachloride or thionyl choride, or into a reactive ester,
i.e. esters with electron-withdrawing structures, such as the ester with
phenol, thiophenol, p-nitrophenol or cyanomethyl alcohol, or a reactive
amide, for example the amide derived from imidazole or 3,5-dimethyl-
pyrazole, by reaction with a corresponding alcohol or amine, and the
reactive derivative obtained is then reacted with a corresponding
alcohol or ammonia or the corresponding amine containing at least one

hydrogen atom in a customary manner, for example as described below for



L

exanmpl e by neans of conventional m xing, granul ating, ‘tablet coating,
di ssol ving or |yophilizing processes. Thus, pharmaceutical preparatigns fror
oral use can be obtained by conbining the active ingredient with sol
carriers, granulating a resulting mxture if necessary, and processi
m xture or granules, if desired or necessary, after addition of suitap
auxiliaries, to give tablets or coated tabl et - 40 - cores. Suitab
cakriers are, in particular, fillers, such as sugars, for exanple | actose,
sucrose, mannitol or sorbitol, cellul ose preparations and/or cal cium

phosphat es, ¢hort2%388e21E{databk ¢S PhALErflonCtt btERi1FYEd Q@B Nanflasddhat e,
and al so binders, _such as_starch pastes, using, for exanple, naize, wheat,

rice or pot&eEP¥DAr 8¥PUP§R attPnsiver theadasitisd yFtel | ul ose and/ or
pol yvi nyl pyrrolidone, and/or if desired, disintegrants, such as the

above.n‘ent I 0 ed Stearcgbeeds baxe'm)d fl Sr%ugad’ go%)ﬁréegg]%’l Féc?riﬁha rsggn?a}:kl%:ggr o]
pol yvi nyl py PP YShe  Sgaf AP gim e acica o a Sa hereof, such as sodi um
al gi nate. Auhel fizei esrbaxpl @ronp®,| fox)lekamniesbyhodrellysie dmt the poesaneansf e

silica, talg 3tA3LEC RAC hab16d basidI6F eRMia TR, ARhcHBANGSELHIg ARAL € Or
cal ci um stearate, "and/ or_pol yet hyl ene gl ycol . ated tablet cores are
provi ded wi tBersexamabe ssodium hydeoxidp ampefassive Bypronideqr 2 Junerahecidy

gastric jui Ggg, extmipld hydbbsilodld acid ORGEAIr AL £5idSo) Phosphottié GiesdWuixCEo MRy

contain gumarabjc, talc | yvi nyl pyrrolidone, pol hy! | ycol _and/ or
titani um di &% ff%l,dﬁtﬁécﬁﬁpmg'gi é‘f‘f”&’ng’ ifr’?rs'iﬁafngg‘f g’yoFeg%%l&%alé"gFl\%en )anf(;ar °§o| vent
m Xt ur es or ,theocorrieepgidipgrantinercontaindagiatydeassspse dytiregengesm.i c j ui ces,
solutions of suitable cellul ose preparations, such as acetylcellul ose

pht hl ate or hydroxypropyl net hyl cel |l ul ose phthlate. Dyes or pignents can be
added to t he\nt asteatifiesdt cathmyd guayp R sanfiyyrthen bp| erangesterifigd, to anoRcat e

di fferent d%@ﬁrﬁieacéir’ﬁgx%ln@i:@&ﬂ &Nin aObARIonBAAMARSAY! E6RlexmiRaBRAL | ONS
suitable for oral use are 'hard gelatin capsul es ,.and al so sgft seal e

capsul es mad@efrFiam Yithe petalgsalt,) sugh gs the aqdipm L BPYASSIUR 81t s&Fbft ol .
The hard capsitkésponding @lédtol bhavightthie itsglfdinctlie ipResdree§ of m oftalyst,

granul es, for exa |l"|e In.a mxturewth filler J} @dlggt%%gs Righders,

such as star eg:’: 8/%[strong asg, for example soﬁmsh% oxide P s
hydroxide, or a strong acid, such as a mineral acid, for example
hydrochloric acid, sulfuric acid or phosphoric acid, or an organic
sulfonic acid, for example p-toluenepulfonic acid (sic), or a Lewis

acid, for example boron trifluoride etherate.

I\, An amidated carboxyl group R can be converted into the free carboxyl
group R in a customary manner, for example by hydrolysis in the presence
of a catalyst, for example a strong base, such as an alkali metal
hydroxide or carbonate or an alkaline earth metal hydroxide or
carbonate, for example sodium hydroxide,'sodium carbonate, potassium
hydroxide or potassium carbonate, or a strong acid, such as a mineral

acid, for example hydrochloric acid, sulfuric acid or phosphoric acid.

Depending on the choice of starting materials and procedures, the novel
compounds may be in the form of one of the possible isomers or of a
mixture thereof, for example, depending on the number of asymmétric
carbon atoms, in the form of the pure optical isomer, of ahtipodes or
of mixtures of isomers, such as racemates, diastereomer mixtures or

racemate mixtures.



| ubricants, such as talc or magnesium stearate, and, if desired,
stabilizers. In soft capsules, the active ingredient is preferably
di-ssol ved or suspended in suitable |iquids, such as fatty oils, paraf
oi | or liquid polyethylene glycols, it also being possible to add
stabilizers. -41- Pharmaceutical preparations suitable for rectal
are, for exanple, suppositories, which cosgi-st of a conbination of the
active ingredient with a suppository base. Suitable suppository bases are,
for exanple, natural or synthetic triglycerides, paraffin hydrocarbons,

pol yet hyl en S | I |t l.aki E%Bﬂ

capsul es ca(rzl;{ g %ﬁ dPaStg{'&%% ngg%’t%a?%d zfg 8%%%%%% g%’ryel : | vlmd

i ngredi ent inth dlebals:ae ismetrablttlasae@os%pamma@é o ithehaghs of Fheyui d

triglyceri degys AQhEhINGh CAEFFAk ¥Rl Shdtire PR MRE f d JhsBYElleREA 10D knowH i daRRbL,
preparation for parenteral adm nstratiqn are mayi | #Ego%zfsol utions of
an active i fgFctfasnie by GRrometasnaphy andintry ti@?ﬁir'rﬁtt}é/ Br-sol ubl e
salt, and also suspensi ons of the active |ngred|ent such as appropriate
oily |nject| ensi on i.table S | cl es,
sugh;as fatty f’f & aocemgg%s’rrﬁ er%é:g%rregoﬁe“ife %"héc'%'é p}é?ﬁl aﬁ%l ﬁgist ers,
f or exanpl e byt hmwmtnedtoslsorfqrr elgﬁnyéerhydwryetaldé,lem fmmeﬂlqvﬁi‘sﬂé-]ﬂenm ons
whi ch cont ai 17?9 GRErdnk, \ng{ t@ﬂ?'a@g &*‘H§é%§§&isﬁlg r o%Xﬁﬁ%Scéi%Gll &fnan

car boxynet hyl ¢ ul ose, /or_dextFan,  if necessa%[%/ ﬁ?‘c
stabj | i zer s.acddiq &Bﬁeprp’l‘i‘aﬂ?rﬂ’ééﬁtﬁncaPtlﬁPéBéraﬁﬁ‘fana‘feolﬁmﬁﬁgc 1tgy s on
é/IO“ Mari | jacehfFeid Undt SpaAkEtionast the dd1@8Tthubi sbthatiinas Sowl e&&hpltel oms,

Whl ch contain f om abou about .2 f th ctive,ingredi ent. eans
Care oil-in-vid€e a%ﬁ‘u?g '%‘ﬁg \ﬂjr%g?‘i"e%n?%“ﬁi/%?ss ﬁ&ﬁ A)?A]jasg?r“&efs 65 s
used are priwieh|thef atitipoad ehnlte, 1ilmracedityl thd acrion of eujtahie as@asyl
al cohol, TalditaB80ld8ueti0l 62 ML GoBRIT0E! Ehe” bud bbiRiddaed el 1abiatlad 0 sol i d
waxes, for exarrp B’ropy nyristate, wax or bees wax, / or
hydr ocar bons, for exanple petroleumjelly (pet rolatum or par aff| n oil.

Sui t abl e emﬂe%hitﬁ{gs £AdL cswéuaw -G¥CEhe/ ottt ﬁr&a%&aumtaaeﬂﬁm mmal th
hydrophilic properties, such as appropriate nop-ionic 18 | Si f I teh &r is

exanpl e fat t3 PARRSF ¥BPBY 2ehSepAGidie APBPLUs: A9ty PEANpLe those

carboxyl and/or R, and/or R; is hydroxyl, are converted into salts, for

example, with the corresponding base, others, for example, by treatment
with an acid, for example an acid forming salts which was mentioned at

the beginning, customarily in the presence of a solvent or diluent.

K_/ Resulting salts can be converted into the free compounds in a manner
known per se, for example by treatment with an acidic reagent, such as a

mineral acid, or a base, for example alkali metal hydroxide solution.

The compounds, including their salts, can also be obtained in the form
of their hydrates or can include since (sic) solvents used for

crystallization.

Because of the close relationship between the novel compounds in the
free form and in the form of their salts, in the preceding and following
text the free compounds or their salts are analogously and where
appropriate also to be understood as meaning the corresponding salts or

free compounds.

The invention also relates to those embodiments of. the process according‘



oxi de adducts thereof, such as polyglycerol fatty acid esters or

pol yoxyet hyl ene sorbitan fatty acid esters (Tweens), and al so

pol yoxyet hyl ene fatty al cohol ethers or fatty acid esters, or appro
ionic emul sifiers, such as alkali netal salts of fatty al cohol sulf3gtes,
for exanple sodium|lauryl sulfate, sodi ung etyl - 42 - sulfate or
stearyl sulfate, which are customarily uséd in the presence of fatty
al gohol s, for exanple cetyl alcohol or stearly al cohol. Substances ad ,
t he agueous phase are, for exanple, agents which reduce the drying out of
the cream ftgrwlé.xhnmeeSw%gmtblsuwdaerglcyms absatnabde apEppy| ene

gl ycol ~and/ %ta%xﬂéyker%ygmipkf thdNflrddleso dNacaRs me&gl\f.gsstefpaa&reances
etc. Ontnents are water-in-oil" emul si ons which contaln up_to 70%

preferably FREFedheHt °F0%startinsunatsgigl de V\ﬁ’(“e in Fh A& regnd or

. Sui tabl e fatrayemasw antfpddei 68 ih\pdrydélan| txms;ardearmemmieeraﬁumheum
jelly, paraffi (% and/ or hard paraffins, which preferably contain
sui t abl e hy&PY %SF 8B%pounds, such as fatty al cohols or esters thereof, for
exanpl e cetyl al cohol or wool wax ‘al cohols, or wool wax to inprove the '

_oindihg &aPge JE i{éeggér( qnferit1Bh ORbL A arkifORBLLG1 SUDST ances,

such as sorbitan ers (Spans ’for exanpl € sorbi tan ol eate
and/ or sorbmrafﬁnabbxt@&#a%@ timaes vakrbe Seadi g theocompeunds desriBadse are, for

exarrpl e, hujRetanLg as Bﬁﬁﬁaia?@cﬁﬂﬂ(}heﬁﬁnbiéﬁ TR AIRERt Py §RoOkel4tespy| ene
gliycol , sorbitol and/or

|Lene glycol, and als eservatjves,
\(rances t@t’E°Ve|1af'E%FtbP$1ﬂ?ﬁﬁ’f’élﬁraé‘daﬁ%xpﬁf’ﬁfﬁseﬁng" h$ i AR 8 H e ase in
part icular a hydrocar bon for exanple paraffin, petroleumjelly and/or
liquid paraffin q natural, or [t t t exanpl e
coconut fatt a@’faa“?? %elpl afraki‘msg e°rr3§+%/¥ﬁ e?g‘; n%i{n@ WP%EH exanpl e
hydr ogenat ed:ogtaﬁmdmnouuds odfs thy fgmulaaé qnabhalalsm?‘alipyl]afcpﬁﬂéaﬁﬂ%lsab@c ers

of glycerol,[or,€x ¥6E! e PRNOsud'ds 21 €4 26Eral1dNing hakertéasD! e
the fatty al co cf aﬁ@c‘ﬁ oft rovetfhe w;ttler gbsor bin caapac fpan%l have been

ment i oned i ﬁ@é‘?ﬁféﬁﬁ’tﬂ? ?‘N H‘lﬁ‘hef°6| tapdeat appLifftien tar )oK RftFdt i ves
Pastes are GheaiK(s3NGHch!dohRhin RAYI pHErafo16Eida- aI0s bmggecpmndean its

own or together with a pharmaceutically utilizable carrier. The dosage

of the active ingredient depends on the species of warm-blooded animal,
on the age and the individual condition, and on the mode of
administration. Normally, an approximate daily dose of 30-300 mg,
advantageously divided into several equal partial doses, is to be
estimated for oral administration for a warm-blooded animal weighing

approximately 75 kg.

The novel pharmaceutical preparations contain, for example, from about
10% to about 80%, preferably from about 20% to about 60X of the active
ingredient. Pharmaceutical preparations according to the invention for
enteral or parenteral administration are, for example, those in unit
dose forms such as coated tablets, tablets, capsules or suppositories,
and also ampoules. These are prepared in a manner known per se, for
example by means of conventional mixing, granulating, tablet coating,
dissolving or lyophilizing processes. Thus, pharmaceutical preparations
for oral use can be obtained by combining the active ingredient with
solid cafriers, granulating a resulting mixture if necessary, and
processiﬂg the mixture or granules, if desired or necessary, after

addition of suitable auxiliaries, to give tablets or coated tablet



constituents, such as metal oxides, for exanple titani um di oxi de or zinc /~
oxide, and in addition talc and/or alum niumsilicates, which have the t sk
of . bi ndi ng noi sture or secretions which are present. Foans are adm nistgred
from pressurised containers and are liquid oil - -43- in-water enul sijong
I n aerosol form hal ogenated hydrocarbons,. such as chl orof | uoro-I| ower

al kanes, for exanple dlchlorodlfluoronetﬁghe and di chl orotetrafl uoroeth
behng used as propellants. O phases used are, inter alia, hydrocarbons,
for exanple paraffin oil, fatty alcohols, for exanple cetyl alcoho (sic),
fatty acid estess, for exanple isopropyl nyristate, and/or other waxes.
Emul sifiers used are, inter alia, mxtures of those with predom nantly
hydrophilic properties, such as pol yoxyethyl ene sorbitan fatty acid esters
(Tweens), aftitshisccaminry ardorimanttigulan ofiilers, Fuehas: Fegarss £9% as
sorbitan fatehknfie af%s8! SsucBhHShandiRoBdH kbDicol haemﬂbeaq:rr)épamﬂawes

such as preservative efc re used. Tinctures nd S ons us

contain an &G0V §aéT’1ﬁ’£‘nB‘1‘qs(?ﬁﬁ'éfsse W EHANECH t‘fiﬁf’ i“'ﬁ‘l? s bf)ﬁ/&f:c‘iﬁiff% f or
exanpl e gl yegaﬁkgengbbmhscea,ndﬁmralpoImaakn;d esechg by catlarel @aaddeedumg for
huqect ant s to reduce vapgratiq restorin t ch as
fatty acid els I’ow %ryeltcﬁ wﬁgé‘gﬁo £t r%,i" ig.%%.iyﬁlﬁ'pgg%%léia%asj’ubst ances
soluble in udeehmgébuibsm andfpe mmmyépymm fand/onelff desiredubst ances

removed fr Or&i&ﬂ%}%@hﬂtéoysﬁéwagtmn%wem:lohéd RRSFHIS! YandOhly auxiliaries

and saddi tives reparation of th har maceuti cal _preparati ons sui tabl e
for topical “'&Eb?’m“&ﬂ‘ﬂn starchar 5988 Ht!%‘eﬁi POAYYARTIRYr Hoh890¢ - pREaTs ca 1 gigic
exanmpl e by (Hcs.th:th&IQ:r tHe{eRENGHubl 4sheoditini mmags edbﬁl’ﬂ.atibst kee base or in

a portion thereof cessary. essi cti ngredi.ent as a
sol ution, i{PEarly 6“1%?55 a&fisg"‘BV\g‘éﬂ‘t?n $ke® ﬂ’"%g‘ ca’p\rélg]ée’sg;’ F25Si ¢) the
enul si fi cat iseftd eavhsalyy chesfngsuwb as msqmismmtpamtel or matetim\stémrratporti on

of the base ghber ;gg SRR GLEA. OfRHH {dbel: AUPEL ok JaGsdgPlral the

formul ati on. on also relates to e use of the conpounds
of the formﬂuéeableanelaqineswmgh df anprRPEiREE ORRed SeHAFRRY) toa8StET AvAges

properties, QiREenaLly al0h, (cBRedteatd®Blgd sbNftiondRhioN hiay RionitBin Ighim
arabic, talec, polyvinylpyrrolidone, polyethylene glycol and/or titanium
dioxide, lacquer solutions in suitable organic solvents or solvent
mixtures or, for the preparation of coatings resistant to gastric
juices, solutions of suitable cellulose preparations, such as
acetylcellulose phthlate or hydroxypropylmethylcellulose phthlate. Dyes

W or pigments can be added to the tablets or coated tablets, for example

to identify or indicate different doses of active ingredient.

Other pharmaceutical preparations suitable for oral use are hard gelatin
capsules and also soft sealed capsules made from gelatin and a
plasticizer such as glycerol or sorbitol. The hard capsules can contain
the active ingredient in the form of granules, for example in a mixture
with fillers, such as lactose, binders, such as starches, and/or
lubricants, such as talc or magnesium stearate, and, if desired,
stabilizers. In soft capsules, the active ingredient is preferably
dissolved or suspended in suitable liquids, such as fatty oils, paraffin
oil or liquid polyethylene glycols, it also.being possible to add
stabilizers. |



I nf’l ammat ory rheumatic disorders, particularly chronic arthritis. The
follow ng exanples illustrate the invention described above; however, th
are in no way intended to be limting in their scope. - 44- Tenper at ur
are indicated in degrees Celsius. Exanple 1: 95.7 g of finely powdered
al um um chl oride are suspended in 180 nl of absol ute nethylene chloride.
Wth stirring and cooling, 35 g of methyl4l - .

5- nethoxybenzocycl obut ene- | - car boxyl ate, dissolved in a little nmethylene
chloride, are added dropw se at such a rate that the tenperature renains

bel ow [err] -Phagm&e@.tﬂ_fa]bﬁfiﬁy:htiﬂﬂsoéﬂﬂ:ﬁ:ﬂ eoa?@&dzﬂ ﬁﬁPV\&@QAfﬁ&r uaanpila_cre
terrpe‘rature an the Xt U IS then r ux Qr ours. Alter co I Ng,
Lhereaet T orfpopEted Kl Botnlel 466 trbiartion o ghe asaAre. TorEetient
" separ at ed ofWithnal subposiguey basphHudtatdeesuppast woty3basesesre)i for &58nple, of

met hyl ene C*lla?&]::ﬁe of AGhehi fR: ¢ fgﬁ;{ggfﬁegﬁ%agégﬁai ﬁymgéﬂs%nér %o@%@gﬁ@ce

with 250 ml of water, “dried over gnesi | te and evapbrat
excess benz@lycel orikfighes alicehels. obn @hfitionersed ahinmegialy oapamigs taaa

residue is ciystid kisg@d whiSiNcBhSN Beonbl fitibe 0FCEne Wtive 1Ap @R bvith

hydr oxy- benzocycl obut ene-1-carboxyl ate is obtained in the formof yellow
crystal s of arPpsei7suyeble,bass gubstancesyapg, for pypuple, liquid triglycerides,

4- benzoyl - 5-geigethyleheA9eyld 6b R aEFik hpddoaxitloake are di ssolved in 150 ni
of ether and the solution is added to 62 m of 2N aqueous sodi um hydr oxi de
solution and 25 m of water. This mxture is stirred vigorously for 1 hour
at Toom t enySerisshitec préparatidc foplpasentiesal cyiaindtordt bl apeprémanidyt apeonst e
with 75 m : [ | f, efdher.
The combi ned “Acias o5 B QTS Fraliaiinc fo MATHESRINS Ml oo dmile &8
hydr ochl ori @ ¥8ter-satutdet sl etnd al sqrsyspinsponp Of nthep pehieningrrdiett.or i de

each tine. Th@nCaTapprspriBid vhienangédtaoh duspiid1aas s uwdifg duiesbiever

rmgnesi um s et e 300, vapor At el QST Bl 20400, Ofunk M oeL g, Lol

benzoyl - 5- hydiloxgr sgndecic| fitty erdd| estardpfpk | exanplel eabyly olleanw orystal s of
mp. 167- 16%‘.’1:151%@&8%3,: or aquebus injection susper_xsi.ons which contain viscosity-

increasing substances, for example sodium carboxymethylcellulose,

sorbitol and/or dextran, if necessary, also stabilizers.

Suitable pharmaceutical preparations for topical application are
primarily creams, ointments, pastes, foams, tinctures and solutions,

U which contain from about 0.5 to about 20% of the active ingredient.

Creams are oil-in-water emulsions which contain more than 50X water.
Oily bases used are primarily fatty alcohols, for example lauryl, cetyl
or stearyl alcohol, fatty acids, for example palmitic or stearic acid,
liquid to solid waxes, for example isopropyl myriétate, wool wax or bees
wax, and/or hydrocarbons, for example petroleum jelly (petrolatum) or
paraffin oil. Suitable emulsifiers are surface-active substances having
predominantly hydrophilic properties, such as appropriate non-ionic
emulsifiers, for example fatty acid esters of polyalcohols or ethylene
oxide adducts thereof, such as polyglycerol fatty acid esters or
polyoxyethylene sorbitan fatty acid esters (Tweens), and also
polyoxyethylene fatty alcohol ethers or fatty acid esters, or
appropriate ilonic emulsifiers, such as alkali metal salts of fatty
alcohol sulfates, for example sodium lauryl sulfate, sodium cetyl



26:6 g of finely powdered al um niumehloride are suspended in 60 m of
nmet hyl ene chloride. While stirring and cooling slightly, 9.61 g of nethy
5- met hoxybenzocycl obut ene-1 - carboxyl ate dissolved in a little 45

nmet hyl ene chl oride are added dropwi se at roomtenperature. After stirri
for 30 mnutes at roomtenperature, 15.85Ag of o-fluorobenzoyl chloride
added dropwi se and the resultant reactionnixture is refluxed for 4 hours
After cooling, the reaction mxture is poured onto ice and the mxture is
extracted well with methyl ene chloride. The conbi ned organi c phases are
washed wi t hsubfate, oxlisoétumn ¢ecanydgndfaten sbhidlance avdtemaaply ased. inTkke yel | ow
oily residue_(20 9) 4 a d . L dqi I ng

nmet hyl ene cﬁrésrﬁn g_ofF?gg{l{ %%}%%6@%209%%?%%& o%gfagrlesgo%%%#e&z and
concent r at edlcokied . r ubistiarcessaddedsta |the Zaauepus phass E? pFOF I%eBRI e \VBERAS

4-(0- f1uor gheqz Qubdced thy Fr§xg BREZICYRY RRULENEod -kakPIRX pbBial coliolebiwihned
in the formof yellow crystals of mp. 59- 6%. I;fy}amélf 4. #2. 1 g’Fof1 metngyl
4- (m chl or o9& ok ROERISRY. PEADYEPE| SGPL ARy of PRFYVTSR B 81 i ved
in 120 M 0f186 hReseARivds,0fradanspsqgoesc.sodi um hydr oxi de sol ution are

added and the mxture is stirred well at roomtenperature for 15 m nutes.

The~et her phase is separated off and washed with water. The strongly
yel | ow col o0inthents cmes vateas énicilyemiletons whick pentairhyp &8nifi*ncPtaqueous

hases are r g ofll St d qhedid ghasid.
phases MFFP% t%gy?r%t ﬂlgb et S0xC 08 CRBLE FoR Jydae@rhb@raqﬁ é& gh

extracted yl ene chl oride. The conbj ned net

. Xl ene chloride
extTacts ar Sulirshle Baty PRaFessFmPEIRarile hydEPcathons ot Uy @ ﬂ“&?t BRYPZ8™ on

of the residgerf S Qar£tMaréflchndlorUnard pefafFingSwhich preferably contain
4- (m chl or obenzaoyl') -5

- hydr oxy- benzocycl o ene-l -carboxyljc aci el | ow
crystals of sr‘Hlb‘.*blfSEY¥§éY W\éﬁ‘ﬂ}dé'ﬁu 8'."??%%1“‘13?}5%8 n?rurlhst:erﬁsc P%)1:r‘='|%g«’=,\)/ar e
suspended i FofOeximpbé cdicghlalecd! ban@odnhx] 8lddhols pformetdlyyax to improve
S- et hoxybe&§88¥a%%%wfn%Q§%Lc?ap e@“ﬂx&%fiﬁ&@ ﬂldglgpﬁ?g?gggsfiﬁ:tphgﬁct o [err]

in the cour n nu mxture Is stirre 0 mnutes, 20.8 g
of m met hy| tswbetaneesy|such| & seebitan fatdrrcddtaiese (SRavhe Eofucsamde 20

m nut es, theso%i@dﬁr eléai:e and/or sorbitan isostearate. Substances added to the
aqueous phase are, for example, humectants, such as polyalcohols, for
example glycerol, propylene glycol, sorbitol and/or polyethyleme glycol,

and also preservatives, fragrances, etc.

Fatty ointments are anhydrous and contain as the base in particular a
hydrocarbon, for example paraffin, petroleum jelly and/or liquid '
paraffins, and also natural or partially synthetic fat, for example
coconut fatty acid triglyceride, or preferably hardened oils, for
example hydrogenated groundnut or castor oil, as well as fatty acid
partial esters of glycerol, for example glycerol mono- and distearate,
and, for example the fatty alcohols which improve the water-absorbing
capacity and have been mentioned in comnection with the ointments,

emulsifiers and/or additives .

Pastes are creams and ointments having secretion-absorbing powder
constituents, such as metal oxides, for example titanium dioxide or zinc
oxide, and in addition talc and/or aluminium silicates, which have the

task of binding moisture or secretions which are present.

Foams are administered from pressurised containers and are liquid oil-



stirred for 4 hours at room tenperature and poured onto a mxture of 20 g
of ice, 20 Ml of concentrated hydrochloric acid and 200 nl- of water, a
the resultant mxture is stirred for 30 m nutes and extracted by shaki
twice with 50 ml of dichloronmethane each time and once with -46- 50
of-a mixture of trichloronmethane and nethanol (3:1). The organic phase
‘conbi ned, washed twice with water, dried Yer magnesium sul fate, treate
wi 8/ ki esel guhr and evaporated. Chromat ography on silica gel using
hexane/ et hyl acetate (4:1) as the eluant gives nethyl

4- (m et hyl tial eheRzemlsibnd ! L8 s6E rfaeﬁy%n&g&\eaat hyaruichebatsat fuchSad

yel l ow oi | . I n an.anal o us man escri Ex I
5, methyl 45 FE ‘?@Hﬁm I*°‘5?)‘érﬂ§ =Yy &P ebdei'ﬁg(l)%rygﬁf uofenergrmcan oxslngt:
i s obtained dashbprotet:mfsmynﬂeltbweobéitmsusgi 37 .mrepgllsnts] Gilrphases risefl| ori de,
13.42 g of TRL0Vincaz TALRCNAZOAABKAL O UL WRBbre BLIPEIN W11, AfUkeg Callansh

o- met hyl t hi obehzoy or| as the starting materials anple 7: In an
anal ogous nef-ﬂﬁe?xal!nel? IretyHedephndaieh B{‘étiP‘éidSeSFﬁﬁshyf°r4e’ﬁi“~Ple isopropyl

cyanobenzoy lyyy bsdid! Oané b@%ﬁ&yq}aﬁbyt eRETdifEaFda%yd ake, Gntér 1&111,13 114 is

obt{aj ned using 26.6 u i u

met hoxybenz &4 Eﬁﬂe(ﬁbﬂgetﬁé ‘i}g‘b%???‘ﬁ{ %E'Igrq?glbi Pg??efflg%dbéﬁ%w

CE| or Id de as gogyoﬁe&hyld%g sadbé tam Ifactyreaiidleatdes [(Mweemsinandgtheser@ther to

t hat described.i

dl@l orobenzpoyfl q%“ﬁgﬁpo& pg‘enz%% A%Q%eneu‘ihcar °rbi ?ﬂ gagt];y ac%)d esgers
[erT]is obtdSpeus)usimpddétipng tie aummmdﬂiﬂmsorqueb asyppaseyvativiess hy|

5- met hoxybengacygloopudgene- | - carboxyl ate and 20.95 g of 2,4- dichl orobenzoyl

chloride as the starting materials. Exanple 9: In.an anal ogous manner to
that described in Exanple 5, nethyl 4-(3,4-

dibchl or gbenm&u&shmf @¥YutieAZ aayal BhubetAn| arc aghevugh ettanelidrbpse 956 96 i s
O A eR e o2, APATAPAEY SRhP ol st T s,
polyethylene glycol are added as humectants to reduce evaporation, and
fat-restoring substances, such as fatty acid esters with low
polyethylene glycols, i.e. lipophilic substances soluble in the aqueous
mixture as a replacement for the fatty substances removed from the skin

by the ethanol, and, if necessary, other auxiliaries and additives.

The preparation of the pharmaceutical preparations suitable for topical
k~/ application is carried out in a manner known per se, for example by
dissolving or suspending the active ingredient in the base or in a
portion thereof, if necessary. When processing the active ingredient as
a solution, it is, as a rule, dissolved in one of the two phases of
(sic) the emulsification; when processing as a suspension, it is mixed
with a portion of the base after the emulsification and then added to

the rest of the formulation.

The present invention also relates to the use of the compounds of the
formulae I and the salts of such compounds having salt-forming
properties, preferably for the treatment of inflammations, primarily
inflammatory rheumatic disorders, particularly chronic arthritis.

The following examples illustrate the invention described above;

however, these are in no way intended to be limiting in their scope.



chiforide as the starting materials. -47- Exanple 10: 5.71 g of nethyl
4- (o- net hyl t hi obenzoyl ) - 5- hydr oxy- benzocycl obut ene-1- carboxyl ate are
di ssolved in 70 m of ether, 45 m of 2N sodi um hydroxi de solution are
added and the mixture is stirred at roomtenperature for 1 hour..The { ﬁS
aqueous phase is separated off and the ether phase is tw ce extracted lby
shaking, with 25 m of water each tine.-He-aqueous phases are conbi ney
achdjfied with 2N hydrochloric acid and extracted three tinmes with 50
di chl oronet hane each tine. The extracts are conbined, washed with water,
dried over tehfBsS Hid aheléu%daema@g@bedcem&@r recrystal lizing the
resi due from di chl oronet hane/ hexane, 4-(o- nethylthlobenzoyl) 5- hydr oxy-
benzocycl obut ene-| -carboxylic acid of mp. 177 178 is obtained. Exanple 11:
I n an anal oggampleenner to that described in Exanple 10, 4-(m

t hyl t hi ob b
o obgaepd e st el L el S 9618 o8
hydr oxy- benzbsgﬂaltebmthmhette— ehhtxés%yl &ith aﬁé‘—it-‘#é\gsmﬂf tcphbi%at%? lga?f "E%%)hlpl e

12 3.0 g ok._4¢ é\%xwa{zegya%ﬂzwnk = P A B % £ D € 182 9601k @ Dist enﬁthgaareteaywnec
di chl or ofet hane and 30 g .o %’FI diniu

k%' are di 330l
di Chir omat e ichlomide niaxgr addednirapyies [induck & zafsethal Bli!ﬁ/\nt%p ﬁr"slrF'F?ilnﬁg in

the course gk1dp 30*.ngbes. Ihead&x)tluemdﬁdstwer Edheﬂt df@emsé atpehakaie for a
further 7 hours, decant

f | ack tered
and evafEMRATEEUTS & y%;’g{g‘té’ﬁﬁ {)shgﬁ?ré%g u“é‘el S relér al ItAlkthed%POﬂtll A
et er / hexanehe 4reBenaiy hiteurgdipyulzein aoty 600 g1 o€ nizel. -'Baar bogariic cplese disof
mp. 167- [ef %ﬁasceebtf? gg&' thd meqrmxﬁsr Ghish T8 Sliraleda?d DGR ARAM B of Ye

exanpl e,
5- met hoxybemg@w@hemmentdq egch tséww ghe qombinfdsgrgapdg phese® are Ypshed

di chl or onet Rgpe «AkRA d90emB YUl &t | &ric@ObwE Sivn subfte aMd Cvigorhted.] ,
first 3.16 of titaniumtetrachlorjde %‘éﬁ-ﬂ,ad dro |nthe cggt}e of

3 minutes arfbetireRss benzeylorhintife ottt N 2FHE #BhrSE of

20 m nut es. rébbdud X§ Wrestalliked rfeom aitherfpetboletm a:her Methyl 4-benzoyl-5-
' hydroxy-benzocyclobutene-1-carboxylate is obtained in the form of yellow

crystals of m.p. 75-76°.

Example 2:
14 g of methyl 4-benzoyl-5-hydroxy-benzocyclobutene-1-carboxylate are
dissolved in 150 ml of ether and the solution is added to 62 ml of 2N
o aqueous sodium hydroxide solution and 25 ml of water. This mixture is
‘stirred vigorously for 1 hour at room temperature. The ether phase is
separated off and extracted once with 75 ml of water. The aqueous phase
is washed once with 75 ml of ether. The combined aqueous phases are
rendered acidic with 2N aqueous hydrochloric acid and extracted 3 times
with 100 ml of methylene chloride each time. The combined methylene
chloride extracts are dried over magnesium sulfate and evaporated.
Crystallization of the residue from ether/petroleum ether yields 4-
benzoyl-5-hydroxy-benzocyclobutene-1-carboxylic acid as yellow crystals
of m.p. 167-169°.

Example 3:

26.6 g of finely powdered aluminium chloride are suspended in 60 ml of
methylene chloride. While stirring and cooling slightly, 9.61 g of
methyl 5-methoxybenzocyclobutene-1-carboxylate dissolved in a little



-48- further 5 minutes, gradually warned to roomtenperature and stir €
[err] for a further 15 mnutes. The mxture is then allowed to cool
tepperature and is poured onto 25 g of ice, the organic phase is separat
of f, the aqueous phase is three tines further extracted by shaki ng with
m of dichl oromet hane each tine, the orgaﬁ'c phases are conbi ned, was\ed
three times with 15 m of ice-water each t1rme, dried over magnesiums
and_evaporated to dryness, and the residue is chromatographed on silica
usi ng di chl.oronet hane as the eluant. Methyl '

4-f or nyl - 5- nRthytetectrioridé Glret elded| arppwixex ut atoon| enpbtatiuned Afsen
colourless oil. 1.6 L att.e ' edq.d g2 Mhzovd N
of 2N sodi uns1tH§]81rn F%re%fgo#'uqﬁtgﬁ %tshé dgﬁl%ﬁ%ga’tll é ﬁ’)r?tsuge‘mi ‘s)pésltuig?_red o7

vi gorousl y ahlpobin seensdded drertise o8 the resyltapfereackiqn pisawe; L8 separ at ed

of f, the aqueRYSN2SE 4 Bostd.OkEdey 86d19hE] Qe Wdabt W hyEtuRe M Hpbareacono
twice extracted by shaking with 50 ml of m, xt ur f di Ii\ltxgr(%rre hane and
et hyl acet atiee( and yhepigtire,ds exfractrd 8?@aﬁilé‘ ﬂ'ﬁggygfmércg‘ Hed™ W th a
little ice- vauBined bk gshioVsliaseBHIRSWaERedUbiftht watar( driapciver cthghesilmy/ness.

4- Loy nyl - 5- net hoxy- benzocycl oQut.ene- | ~.car hgxyl | | Dl tained as a
yeﬁltr)vm' sh oiﬁ“a%‘.:%fng eovfapgﬁaét at gry?ilrlé’%dolb@goﬁ/sggagn&g % gP t et r ahydr of ur an
and the sol uilirematagraphedonrd®dve s sbtlizabesll eipg hedwhege shierided sol ution
of phenyl na%%’tgcgqsg?giéﬁ ng (a1 8P 13910208 JBRGIRA AHB @BkettPAted. Ofhe

brionbbenzene 1n etrahydrofuran). The m xture_ is refluxed with
stiTring forresddne rigt exyssatiligefofion ethexdentroleymy sty tf8ture, and 20 g

of ice, folloMRdotbhzsflILsakRitoRPIBINEbGHCEbend el -2albixybiteiibidbtiabsed in
turbidity has disapp aregl_q_P are added,. The g?ﬂl c phase is separated off
and the aquedifs PSS Y& 1PHi Tk srﬁst%a'b%' aking with ethyl acetate. The
organi ¢ phases are conbi ned, washed successively with 40% sodium bisulfite
sol ution, sa%%na & .sodi um bi carbonate solution and water, dried over
magnesi um su are. and evapor at ed. 4-(a-Hydroxybenzyl) -

5- met hoxy- bekdcgctfometioriest (m-ghlnpehenzoyadi it hpdroxypbengagycleButenesly 4i ned,

whi ch can b ec&%@i(ffit%dafé) afsdAvhy AROXHP @D ZYE ktRed]y U0®XY-of 2N aqueous

benzocycl obut ene-1-carboxylic acid in an _anal ogous manner toQ that
Y sodium hydroxidéysolution are ad&ld and the mixture 1is stgrre&awell at

room temperature for 15 minutes. The ether phase is separated off and
washed with water. The strongly yellow-coloured aqueous phase is washed
with ether. The combined aqueous phases are rendered acidic with .
concentrated hydrochloric acid and extracted well with methylene

W chloride. The combined methylene chloride extracts are dried over
magnesium sulfate and evaporated. Crystallization of the residue from
ether/petroleum ether gives 4-(m-chlorobenzoyl)-5-hydroxy-
benzocyclobutene-1-carboxylic acid as yellow crystals of m.p. 138-139°,

Examplé 5:

28.26 g of aluminium trichloride are suspended in 70 ml of -
dichloromethane and 10.19 g of methyl 5-methoxybenzocyclobutene-1-
carboxylate are added dropwise at 20 to 30° in the course of 15 minutes.
The mixture is stirred for 30 minutes, 20.8 g of m-methylthiobenzoyl
chloride are added dropwise in the course of 20 minutés, the mixture is
stirred for 4 hours at room temperature and poured onto a mixture of

200 g of ice, 20 ml of concentrated hydrochloric acid and 200 ml of
water, and the resultant mixture is stirred for 30 minutes and extracted

by shaking, twice with 50 ml of dichloromethane each time and once with



described in Exanple 20. . -49- Exanple 13: 10.65 g of :
4- (2, 6-di chl orobenzoyl ) - 5- hydr oxy- benzocycl obut ene-1- carbonitril é are/

suspended in a m xture of 100 m of concentrated hydrochloric acid an
m of acetic acid and the suspension is stirred at[err] for 4 hours.

m xture is allowed to cool to roomtenperature, and the precipitate i
filtered off with suction, washed thoroagly with water, allowed to dr
the air and recrystallized fromtrichl oronethane/ hexane with the addition
of alittle nethanol. 4-(2,6-

?6(2: hlzgg obenzsog!n]) oF- gw:is:ewe kenzeytdroavtinme- &nd:af)hﬁxlyii((s aﬁj d';lefomﬁlc |

- are obtaine spartin teria n gnare oL, exanpl e,
as fol | ows: PRa8RP §rHfcoBt fefé dhoWﬁz%’BiSycﬁ&gu‘f%eé | SCaF b°8'r?|rt Ba8RES I 40 i of
di chl or onet hamﬁatar,etmted withprieselgubraasl spepraiated. ofhrgagography sdruni ni um
trichloride g 80 &gag'h%tl' 8%/%;@#{‘%8&%‘.4 s Sty B 140 é’fua?;@ %i‘?reg’%th;f‘e

mxture is Stirred m nut es "and 20.

2, 6-di chl or ébénzwhybtmiewmyh)é-bmxamoewq}ﬁh»%@erJn anE°’af&aF% @sof 15

m n_ut es, andghig, myxture is stirred at roomtenperature for 4 hours and
poured into a mxture of 500 g of ice-water and 10 nl of concentrated
ochloric acid. The mxture is stirred for a further 30 m nutes, 200 nl

of trichl ormﬁﬁwe are added, the m xture is shaken vi gorously, the

orgam c pha I s separated off hed_sev. h 8 concentrat ed
chlori imaﬁ?cfnag??r%‘ﬁ W@Frn%m%éasﬁ %%s%ruil Fat e an éyagporat gf& to dryness,
t he resudlae ma:hykthwbéﬂolyﬂ.Zédhfdmxvdbembw@@umémx‘awlate is

4 (2 6- Di chl 9| d¥ Q¥ é( v§s§u.\gr 9&&M.owbﬁa29§%&|09plﬂ2egeof afﬂiﬁ@ﬂﬁ teiri bRl oRiad) P

174-175 is oobt al ned ncentrated hydrochl ori c aci d
and 10 ofl%ob? |&1e8l nasha) & -agthaxybepzpcyclobutene-1-carboxylate and 26.05 g of

4- (2, 6- di chl nEEBRAZAYSNenZoYIY EhDodidbed @RY Jrabting@aterisby.boni trile and the
reaction mxtureis stirred at roomtenperature for 2 days. The mxture is

stirred with 100 mM of water, and the precipitate is filtered off with
suction and Examplest7al | i zed from et her/ hexane. 4-

(2, 6-Di chl orgbenzoyh ) s isdhsYed $150 AL AL ONP Eka AL AtAA At (g0 P--
cyanobenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylate of m.p. 113-114°
is obtained using 26.6 g of aluminium trichloride, 9.61 g of methyl 5-
methoxybenzo-cyclobutene-1-carboxylate and 17.56 g of p-cyanobenzoyl
chloride as the starting materials.

p Example 8:
In an analogous manner to that described in Example 5, methyl 4-(2,4-
dichlorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate of m.p. 99-
100° is obtained using 26.6 g of aluminium trichloride, 9.61 g of methyl
5-methoxybenzocyclobutene-1-carboxylate and 20.95 g of 2,4-
dichlorobenzoyl chloride as the starting materials.

Example 9:
In an analogous manner to that described in Example 5, methyl 4-(3,4-

dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate of m.p. 95-96°
is obtained using 26.6 g of aluminium trichloride, 9.61 g of methyl 5-
methoxybenzocyclobutene-1-carboxylate and 20.95 g of 3,4-dichlorobenzoyl
chloride as the starting materials.



[err] is obtained. Exanpl e 15: 2 g of -

4- (2, 6-di chl orobenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxam de are
stirred in 20 mM of acetic acid and 20 m of concentrated hydrochl ori '
at 95-100 for 4 hours. The m xture is allowed to cool, and the preci pitatetl
is filtered off with suction, washed with water and recrystallized frgm
trichl or onet hane/ hexane. 4-(2,6-Di chlor be‘ﬁzéyl )-5-

hydr oxy- benzocycl obut ene-1-carboxylic acid of mp. 202-203 is obtained.
Exanpl e 16: 28 g of 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocycl obutene-| -
carbonitril @xewpledi®sol ved in 50 ml of ethanol and the solution is cooled

to [err], ard Yo Ny dr ' _reléf@q R ' Yehb-1-
stirring at Ig[7e]f1% .gf%?e(%ﬁﬁ 40%3“8‘}(%. o‘g‘?ﬁ%ékgg%% e sgﬁu%ﬁgﬁwlcgg? heerrtl1 sll, ow y
added dr opwicaebaxiydiats erni disgelvedsin (70 pbpfaethegort B AV 891iv®r a furt her
S hoﬁri; Thflﬁaiaﬁiuﬁlesdlap{kﬁm;g%lédae&lfawg_t&ﬁfh&{u&éﬁmbeﬁ%@daﬁ doddd eﬁtraC_t ed
y shaki ng thoroughly wi of dic r onet hane. e ani ¢ _phase is
dried over r?ﬁ’gﬁ’f‘é?l%ﬁ?ﬁ §ﬂFf]athB“‘éngl‘%\ﬂ£b‘8?‘éﬁ e ’f"tr)niﬁriﬁ?éﬁ'fe%A??égng chePdthe?
recrystal | i hage fisotriRehextracranby shakPndi- ditth26rmibefinatey -dach time. The

hydr oxy- benzocycl obut ene-| - car.hoxam d el ' I aj Exanpl e
17: 4.86 g 6% -"’(52? = (0 o) er??gyla)c‘-igfgnif r@xt?-%%k%ég?c obut glﬁg‘?%flgar bonyl
chl oride ar extxhiedddriopei Sieni withs$Q mlj ¢f) dichoremethane ceagh timeniThetes to 15

m of a 2.5%splddi N QbwAHIRN Ashé Fi el WAROFERALE ovdP iafhed1uh CadlEatd i I' T ed
at,_room tenperature for 7 hours, snal| amounts of a finely crystalline

pr&ci pi t at e aAfeevEPPEaiedd After ¥acxystaliizing rhe gesifieafe® to dryness, and
t he resi due dishIdroREBiAQ/RXARE, AN (5ineithl @ebbeitbyl) -3i-Eydrokpnet hane/ net hanol

(15:1) as the eluant. and recrystallized, from et l-hexane,

4-(2,6-Di cthSP‘B‘tfé’ﬁg?)‘W)ef‘gilﬁfﬁﬁbW&%‘é r?fg%y%:lo Bkt 22%’1% ?'gr%botf eGe of mp..
[err] is obtained. The starting material can be prepared, for exanple, as
foll ows: 3. $Lad & 14: (2, 6-di chl or obenzoyol ) - 5- hydr oxy- benzocycl obut ene- | -

In an analogous manner to that described in Exampie 10, 4-(m-
methylthiobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid of m.p.
122-124° is obtained using 4.9 g of methyl 4-(m-methylthiobenzoyl)-5-

hydroxy-benzocyclobutene-1-carboxylate as the starting material.

Example 12: _
3.0 g of 4-(a-hydroxybenzyl)-5-hydroxy-benzocyclobutene-1-carboxylic

\./ acid are dissolved in 30 ml of dichloromethane and 30 g of pyridiﬂium
dichromate in 100 ml of dichloromethane are added dropwise with stirring
in the course of 10 minutes. The mixture is stirred at room temperature
for a further 7 hours, decanted from the black residue, filtered through
silica gel and evaporated to dryness, and the residue is recrystallized
from ether/hexane. 4-Benzoyl-5-hydroxy-benzocyclobutene-1-carboxylic
acid of m.p. 167-169° is obtained.

The starting material can be prepared, for example, as follows:

3.84 g of methyl 5-methoxybenzocyclobutene-l-carboxylate are dissolved
in 20 ml of dichloromethane and the solution is cooled to 0°, and, at 0
to 5°, first 3.16'g of titanium tetrachloride are added dropwise in the
course of 3 minutes and then 3.83 g of dichlorodimethyl ether (C1,CHOCH;)

in the course of 20 minutes. The mixture is stirred at 0 to 5° for a



-51- carboxylic acid are suspended in 100 ml of toluene, 0.1 nm of
di met hyl fonmam de (sic) and 1.64 g of thionyl chloride are added, and/the
m xture is heated to [err], stirred at 80-90 for 2 hours and evapor atfed [ts{
dryness under reduced pressure. 4-(2,6-Dichl orobenzoyl)-5-
hydr oxy- benzocycl obut ene-1 -carbonyl chlorjde is obtained, which can he
W thout further treatment. Exanple 18: 5.{')89' of net hyl
4- f~f | uor obenzoyl ) - 5- net hoxy- benzocycl obut ene- 1- carboxyl ate are di s$
in 100 mM of dichloronmethane, 6.4 g of alumniumtrichloride are added and
the m xtur e ﬂustﬂimaﬁeﬁiimh:eé Ngrbaidllitaimed itor tovp tewpetatioer sud stirredpaur ed
onto ice, f Lat r I & e ngl, th ure
is twce ext ra °Q agﬂf}%ﬁ%llﬁgfﬂ?n #j %ﬁ% "%5&&? ggdtﬁ\%%r%ﬁngg gr‘fg gbe?clhgo rpo“

The organic qsnm‘zm andohh ipaured m@mélé giofhiemt Ehe ofgenig pRase ﬁ%gne& um

sul fate and fyapai-at &€kt endrayisss- i@sehée@ t'iﬁe&"fﬁ@ﬁﬁatrOS:E@dlE%h gy silica
gel and recr taI I zed from et her/ﬂexane

4- (o-f | uor ols@a%RA yYith A0drbof- dicfé‘f‘l?’fﬂ?’?&\‘%uf%% tl““"c'aFB‘c')Nﬁé‘?’é’ BRasgspare;s_ 73
}s ko,gt ai ngdézfﬁbﬁﬁﬁt , drddhied &Hiberﬁﬁbsgﬁlthbﬁ ﬁ:l.eclijﬁli.Ed-,wali:Qf d&kﬂintﬁ]mél @ded tded
okl ows: of et enzocycl obut ene- | - car box e are adde

dropwi se at U* ? ‘Wyg‘t‘fﬁ‘rtfnﬂ’ aémgﬁté%eﬁ%l&é?f“o? 28" ‘gtg o'%/esg%’ﬁmqnl um
trichloride chrofidtogkagtieddor sidicmgehamdngiiichldrasewon aﬁo@;hedsltlem[ err]. The
mxture is §fl E%f"% ‘3‘[t 3L 5 Imelthbx J%gninc%woﬁme&é.&&mypaéel HOTRRENEA hs a

chlgride are a he m xt Is”stirred at 0 to"3 for 82 hours. It is
t hen poured qq%gwtl&smqélure of 100 g of ice-water and 5 ml of concentrated
hydrochl oric acid, the mxture is tw ce extracted by shaki ng with 100 m of
dlchlororrethaneecht me, and the extra are r r|ed
over magnesi'ufh &f% 5i% léﬁﬁereﬁébd{léf‘éﬁ'efloﬁbl% r@? ﬂ{] \Qaé}? gggg
inalittle tdldeh:kmomdtam ispadded| andntbeé _haxtmse aslck;xlrmd vigeropsly iapi tat e
starts to for m ?etume Oly’ Qolnﬁngl:&cegh% rl %lgk.e ﬁgiéj'is aggf‘e(&' gff agﬁ

t e t he

formed is f|ﬁ°°ere suction rate 1s evaporated, an
resi due i s claueens ehesepiiedsldghtiy ﬁeﬁdigféPd uﬁ—lthg'llﬂbm%hb?@tchﬁﬁé"a?itcﬁe

eluant. Afte xt§§$%éd %?réﬁkk{ﬁ§1gi£H350ﬂﬁﬂ B¥!a mixture of dichloromethane and
4- (o-fl uorobenzo nmet hoxy- benzocycl gbut ene- 1- car boxgll ate o
ethyl acetate (4:1) ‘each time,; and the organic phases are washed with a
little ice-water, dried over magnesium sulfate and evaporated to
dryness. 4-Formyl-5-methoxy-benzocyclobutene-1l-carboxylic acid is

obtained as a yellowish oil.

W, 0.91 g of the latter are dissolved in 5 m of tetrahydrofuran and the
solution is added dropwise to a boiling, freshly prepared solution of
phenylmagnesium bromide (from 0.39 g of magnesium and 2.51 g of
bromobenzene in 10 ml of tetrahydrofuran). The mixture is refluxed with
stirring for 90 minutes and allowed to cool to room temperature, and

20 g of ice, followed by saturated ammonium chloride solution until the
turbidity has disappeared, are added. The organic phase is separated
‘off and the aqueous phase is twice extracted by shaking with ethyl
acetate. The organic phases are combined, washed successively with 40%
sodium bisulfite solution, saturated sodium bicarbonate solution and
water, dried over magnesium sulfate and evaporated. 4- (a-Hydroxybenzyl) -
5-methoxy-benzocyclobutene-1-carboxylic acid of m.p. 143-146° is
obtained, which can be converted to 4-(a-hydroxybenzyl)-5-hydroxy-
benzocyclobutene-1-carboxylic acid in an analogous manner to that

described in Example 20.



-52 - mp. 73-[err] is obtained. Exanple 19: 1.0 g of
4- benzoyl - 5- hydr oxy- benzocycl obut ene-1 - met hanol is dissolved in 50 ni of
acetic acid and 4.0 g of chromumtrioxide is added in portions. The i
m xture is stirred at [err] for 16 hours and evaporated to dryness un
reduced pressure, and the residue is taken up in 20 m of water and
extracted by shaking with 80 ni of di cht #Ponmet hane (sic). The organic phase
- is\dried over magnesium sul fate and evaporated. After recrystallizing the
resi due from et her/ hexane, 4-benzoyl -5-hydroxy- _

benzocycl obgkgiael t3:ar boxylic acid of mp. 167-169 is obtained. The

starting materjal c r red, for. e p| e s foll . A solution of
T, Tl SR RS PR e 0 o ARGy Aol Sl 5] UL 00, O
i s added dr afprhamtrﬂet hee cospeaiedf ir3@ mixtureof WG klsef conceptratedy

suspensi on . of lithi leN] ydr:i.de. 4 ther. The
mxture is g'?"ll%céé‘”?locr aii‘*]gﬁlri%g ﬁﬂfh%érgpipowiho%(il :&tl %3%11’ %r%f&%ﬁniigum hydri de
i s added andtitrednaxtl@PR for 4&thonred Themixtyne ipcllovethipscood R rgpmyat er

he i xt ur e e B e e o oa: Ao pLL
] ] ut es, e r ase. i S separate \
t he aqueous thprayghly WER eEd AhPERS ﬁﬁrgybg“ éﬁﬁk‘%ﬁgaﬁﬂ trﬁ‘:@fsﬁéiﬁzggdgi%e
gt R/g{ hphag e tﬁcxaroire]lslefsguaemewl s:iiﬂummlul idtiei@ndf ey dporke aethanolls Yin€2 -

- oxybenzo-. c obu = | - et hanol | i.n ' f

cal ourl ess 8%??‘“1’%%%‘26’” f’rlrte'ﬁ‘\gd‘f"ﬂ Pgernzg? °S-13|Q§éseg’le\7g' a}:ﬁo (i‘r’n &g? 6% uflp.

di Chl or onet 2aRe2@Adchrk. ditagned. tri et hyl am ne are added. O. 94 g of acetyl
chloride in 10 m of dichloronethane are then added dropw se at 10 to 200
in the course of 5 minutes. The nmixture is stirred at roomtenperature for
a further 5Thewrtarting apterial jRanibe myepHEedor P PEAPIE s 28 EOLONET ated of .
This is washed with water, dried over magnesiumsulfate and evaporated. 1-
Acet oxymet hyl - 5- met hoxy-Eeni)gc cl ob q&}ene ig O as, a,gol ouEI ess oil.

1.78 g of tHe% & P& FEOHIREBEENC UL %t "6’% g%‘g%q%?oir?ef' aMe®End the

- 53 sol ut i oichladdethabeome adddd daomiise s aosuspeénsiod of @6.&lairfni um
aluminium trichloride in 60 ml of dichloromethane with stirring at 20 to
30°. The mixture is stirred at 20 to 30° for 30 minutes and 20.95 g of
2,6-dichlorobenzoyl chloride are then added dropwise in the course of 15
minutes, and the mixture is stirred at room temperature for 4 hours and
then poured into a mixture of 500 g of ice-water and 10 ml of
concentrated hydrochloric acid. The mixture is stirred for a further 30

\_) minutes, 200 ml of trichloromethane are added, the mixture is shaken

vigorously, the organic phase is separated'off, washed several times
with half-concentrated hydrochloric acid, dried over magnesium sulfate
and evaporated to dryness, and the residue is recrystallized from
dichloromethane/hexane. 4-(2,6-Dichlorobenzoyl)-5-hydroxy-
benzocyclobutene-1-carbonitrile of m.p. 174-175° is obtained.

Example 14:
20 ml of concentrated hydrochloric acid and 10 ml of Cellusolve are

added to 2 g 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-
carbonitrile and the reaction mixture is stirred at room temperature for
2 days. The mixture is stirred with 100 ml of water, and the precipitate
is filtered off with suction and recrystallized from ether/hexane. 4-
(2, 6-Dichlorobenzoyl)-4-hydroxy-benzocyclobutene-1-carboxamide of m.p.
174° is obtained.



trichloride in 40 m of dichloronethane, with stirring. The mxture is
stirred for 30 mnutes and 2.4 g of benzoyl chloride, dissolved in 10 m/of
di chl oronet hane, are then added dropwi se at 20 to[err]. The m xture is 28
stirred at roomtenperature for 4 hours and poured onto ice, 5 m of ;
concentrated hydrochloric acid are added, the mxture is stirred for 30 -

m nutes, and the organic phase is separaté of f, washed three tinmes wt

wat\er, dried over magnesium sul fate and evaporated to dryness. 1-

Acet oxynet hyl - 4- benzoyl - 5- hydr oxy- benzocycl obut ene i s obtained as a

yellowish oil. 2.2 g of the latter are dissolved in 80 m of nethanol, a
solution of 1.5 eqB,potassiumcarbonate in 50 M of water is added and the
m xture is stirred at roomtenperature for 6 hours. It is then evaporated
to dryness uhderfrieddcedighbarsberzoyl hed-hedyasyebenzocyddohutaner h- Gyberanife

vater, the sgldibtPielaSid %Cﬁl %)ft£&‘§:&€dact}.}i afarlo i, of'%oﬂgezﬂégté’ﬂ of
di chl ororret hane each tine I ned extracts are dried over nagnesium

sul fate and Xfxpehlordg "l‘i}ddﬁ/r?ésjsoo F frhoure s Thg iR uER, st #EgvRg to cool,
chronat ogr apsyd @he prébipitatcgeals €Dloernd lbflfnﬂ.ﬁﬁl &k&tmmmmwtmyhmc ahat e

(9\1) as the_ el uant fydr o zocycl o met hanol: is
obt ai ned as % FF%%‘I"E?%&% t(flifs’h ‘éx’& Beéﬁ %é/ &Jﬁ?eﬁﬁ torbiz09)s
5- benzoyl oxyﬂqeirmy:-shcehomncénmﬂenear-baﬂ;dxaﬂ.tc aced d:ismqi ved2-|203'5(5.sn¢bu;ﬂ-ned.
1, 2-dichl oroethane, 11.8 g of aluminiumtrichloride are added and the

mixture is heated at the boil for 35 hours. The reaction mxture is poured
onto ice andExa@ph¢ 16t concentrated hydrochloric acid are added. The organic

phase is sepgg at 8 4fth, suadchivroBensd yﬁ-ﬂ@hﬁ@@xy%e@&béﬁﬂw&&mm by shaking
wi th dichl or%r;gt hane. The ri ed over magnesi um

nic a ar

sul fate and gBfeRidE. arfh&%\?&ﬁ%‘?ﬁf" %m}e Gﬁ]éa'P ?’&:Fg R RPTL201% r om
et her/ hexanecod‘!bahgd 0% aadZly g- &€ B9 rhydyegdne paxnxyjdé Girat @lded| dropwheox yitlie | S
obtained;--yel ryst al f 753 t aht. ter|
pr epar ed, fof" r\éﬂi%l ag ¢ sil‘fo(g)Im?o‘\)/\j/!';‘nzsez so-ﬁiég%?d{(g‘ggg 118#{% ?En%\egfélso%?ﬂt i on
of boron tri#ddedi deopihselianh theonixtiwie clsastinyedr atl roew tenpergtyre ffores hy|
5- met hoxybengeyel QPULEAE- ThE HiReuoe! 84 GredPrhlized with 6N hydrochloric acid

and extracted by shaking thoroughly with 250 ml of dichloromethane. The

organic phase is dried over magnesium sulfate and evaporated to dryness.

After recrystallizing from ether/hexane, 4-(2,6-dichlorobenzoyl)-5-
hydroxy-benzocyclobutene-1-carboxamide of m.p. 174-175° is obtained.

L Example 17: -
4.86 g of 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carbonyl
chloride are added dropwise with stirring in the course of 15 minutes to
15 ml of a 2.5% solution of ammonia in dichloromethane. The mixture is
stirred at room temperature for 7 hours, small amounts of a finely
crystalline precipitate are filtered off, the filtrate is evaporated to
dryness, and the residue is chromatographed on silica gel using
dichloromethane/methanol (15:1) as the eluant and recrystallized from
ether/hexane. 4-(2,6-Dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxamide of m.p. 174° is obtained.

The starting material can be prepared, for example, as follows:

3.37 g of 4-(2,6-dichlorobenzoyol)-5-hydroxy-benzocyclobutene-1-



the mxture is refluxed for 6 hours. The m xture is evaporated to drynes
the residue is extracted by shaking with a nmixture of 2000 ml of .
di chl or onet hane and 1000 ml of water, -and the organic phase is separ atfed

of f, washed with water, dried over magnesi um sul fate and evaporafed t
dryness Met hyl 5- hydroxybenzocyclobutenesl-car boxylate is obtained if the
formof white crystals of mp. 108-109 (from et her/ hexane). 27 g of ne{hyl
5- hydr oxybenzocycl obut ene- 1 - ear boxyl ate are di ssol.ved in 2000 ml of
di chl oronet hane and 18 g of triethylam ne are added. 25 g of benzoyl
chl ori de ar eartpxyligideddiarepernapended iin 109enk fr telughe 5 Onilrmk @6 at 10-[err]

Wth stirri aﬁlmeél-u?"zf&ﬂd.ﬁhiﬁé? (ls§c)3'fah& rle@4f£rof5tﬁ1‘3kl§f &&off&”&i@ﬁﬁ&écﬁt Whe 200
m of water are added, and the organi c phase is se arate of f, drled over

magnesi um s &Rt ALFCURR) 18\ BARSPA 15480 El?igfﬁé§§t ﬁféﬁ%/lf“ hours and

5- benzoyl or;bqr&aemluaba&}e@s :curﬁaf hedytad préssueb! - medsl-mchgoeetaubymss-

Vi scous oi e fo o sQ.be repar in an
anal ogous naﬁ%e(r % rfzﬁa¥°1 g’gt(::erl} alrﬁgﬁé' anoersqgﬁ %1 ﬂ ‘TE

Met hyl 4- ( ouséd erithertz fyfthes- tqutwy:abenzocycl obutene 1-car boxyl ate as a
yeklow oi |, Methyl 4-(m chl orobenzene (sic))-5-hydroxy-benzocycl obut ene- 1-
car boxyl at e as a yellow oil, Methyl '

4- (m et hoxMR}GnH-benzoyl) 5- hydr oxy- benzocycl obut ene- 1- car boxyl at e,

mp. 109-118,04% 6@-deth 1czbezazmﬂo}ob%nhufinosymémaim)éﬁéwwtmﬁeheqar boxani de,
e U LT SR G e R
4- ( p- chl or olaturigyiiop -toei ByThrddy -drenadided camab the ndxturmea i d) heytad atacheybbilow
crystal s of -84, |

o o et hyl BEE scER i el Whurs. 1c 10 pqured ontp Loe, 20 mh of concentrated
crystal s of hydypchloic] @0id pie ladded and the mixture is twice extracted by

4 (2, 6-di chiauohgnaoile) 16 B K0 WeGRZAMKEhO UEE k. HeDOMnEL Fhases 55-

Met hyI 4- (o- bronbbenzoyl ) - 5- hydr oxy- benzocxcl obut ene-| - carboxyl ate, oil,
are combined,” washed with water, dried over magnesium sulfate and

evaporated to dryness. The residue is chromatographed on silica gel and
recrystallized from ether/hexane. Methyl 4-(o-fluorobenzoyl)-5-hydroxy-
benzocyclobutene-1l-carboxylate of m.p. 72-73° is obtained. '

The starting material can be prepared, for example, as follows:

W, 9.61 g of methyl'5-methoxybenzocyclobutene-1-carboxy1ate are added
dropwise at 0 to 3° with stirring to a suspension of 26.6 g of aluminium
trichloride in 60 ml of dichloromethane which has beén cooled to 0°. The
mixture is stirred at 0° for 30 minutes, 15.9 g of o-fluorobenzoyl
chloride are added and the mixture is stirred at O to 3° for 82 hours. It
is then poured into a mixture of 100 g of ice-water and 5 ml of
concentrated hydrochloric acid, the mixture is twice extracted by
shaking with 100 ml of dichloromethane each time, and the extracts are
washed with water, dried over magnesium sulfate and evaporated to
dryness. The residue is taken up in a little dichloromethane, petroleum
ether is added until a precipitate starts to form and the mixture is
placed in the cold. The precipitate formed is filtered off with suction,
the filtrate is evaporated, and the residue is chromatographed on silica
gel using dichloromethane as the eluant. After small first running,

methyl 4-(o-fluorobenzoyl)-5-methoxy-benzocyclobutene-1-carboxylate of



Mef hyl 4-(o-acet oxybenzoyl)-5-hydroxy-benzocycl obut ene-1 -car boxyl at e,
Met hyl 4-(mtrifluoronethyl benzoyl)-5-hydroxy-benzocycl obut ene-| -

cat boxyl ate, Met hyl

4-(mtrifluoronethyl benzoyl)-5-hydroxy- benzocyclobutene | - carboxylate
Met hyl 4-( p- et hoxybenzoyl ) - 5- hydr oxy- beﬁé cycl obut ene-1 - car boxyl at e,
Met hyl 4- (o- met hoxybenzoyl ) - 5- hydr oxy- berffocycl obut ene- 1- car boxyl at e,
Methy! 4- (2, 6-di met hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl at e,
Met hyl 4- (2, 6-di met hoxybenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl at e,
Met hyl 4- (omnet A9+ HENkwWbratnedydr oxy- benzocycl obut ene- | - car boxyl at e.
Exanpl e 22: The foll owi ng conpounds al so can be prepared in an anal ogous
manner to that describes in Exanples 2, 4, 10, 12, 13, 15 and 19:

4- ( o- ChIoroEEﬁ§8§I§95 hydr oxy- benzocycl obut ene- 1- carboxyl i ¢ acid in the

f40£ m R)/]t;t Ea: €. 0’ BQW-@;%@J&@LS- t<)1r3% beﬁz’iﬁ: ytﬁa)uteii'te -1- mebthaml:l is disc'lsolveq[ ﬁ.n
m y oy y- benzocyc %:u ene-1-carboxylic acjd in the
form of yel ?g\ﬁ‘ P% I‘%X ?ﬁ] [i] 519,& 1

s added in
4- ( p- Chl or operdews ) -ﬁemﬁutnxg ibeameydla:ba()‘e fier N-6Chédrexynd evamrdted tbhe

f oy of yel Low gLy S
4- ( p- Met hyl 8'3’5“2%@%‘%%1. diug%%benzog %‘dbt %rfgsﬁuc?a%%o akﬁl élpa%:tll(% |“11 oﬁe
form of yel waverc ppd texitsactfednbyn shakimgowiith 80 ml of dichlozomethane (sic). The

4- (o- Met hyl Q‘:’g}%ﬂ!' have W la@Xya RGEZ %gﬁéalaut &¢ats GAE biftedCigkegt mp.
120.5-[err] | uor obenzoyl ) - 5- hydr oxy- benzocycl obut ene-| - car boxylic
acid of m prquagtizg}zing the résidue from ether/hexane, 4-benzoyl-5-hydroxy-

|
4- (2, 4- Di chber£kebZticind-1hyliboxyt fec BERE BE | DRt BETE169°C a8 ibeyinea.aci d of
m p. 180-181,
4-(
m

romium trioxide

3, 4- Di chl or obenzoyl ) - 5- hydr oxy- benzocycl obut ene-1| - carboxylic acid of
p. 189- 190he 4taotBgonwtzadab\danh-e pyepared; orzemmplepascfrdldwgar boxyl i c
acid of mp. 157-158,
4- (0- Acet oxybenzo hydr oxy- benzocycl obut ene- 1- car boxyli c aci d,
4- i{gn (9&nk g

(o-Trifl ubrenkst cgz| §-o£ RyEdx -whz%ye#wef-%s&eﬂaﬁwwe

in 30 ml of ether is added dropwise in the course of 30 minutes, with
stirring, to a suspension of 0.21 g of lithium aluminium hydride in
30 ml of ether. The mixture is stirred for 1 hour, a further 1.0 g of
lithium aluminium hydride is added and the mixture is stirred for a |
further 2 hours. 5 ml of water and, after some time, 12.5 ml of 2N
sulfuric acid are then added dropwise, the mixture is stirred for 30

U minutes, the ether phase is separated off, the aqueous phase is
extracted twice more by shaking with ether, and the ether phase is dried
over magnesium sulfate and evaporated to dryness. 5-Methoxybenzo-

cyclobutene-1l-methanol is obtained in the form of a colourless oil.

1.64 g of the latter are dissolved in 30 ml of dichloromethane and

1.21 g of triethylamine are added. 0.94 g of acetyl chloride in 10 ml of
dichloromethane are then added dropwise at 10 to 20° in the course of 5
minuteé. The mixture is stirred at room temperature for a further 5
hours, water is added and the organic phase is separated off. This is
washed with water, dried over magnesium sulfate and evaporated. 1-
Acetoxymethyl-5-methoxy-benzocyclobutene is obtained as a colourless

1
oil.

1.78 g of the latter are dissolved in 20 ml of dichloromethane and the



- 56 - acid,

4-(n}Tr|fIuoronethylbenzoyl) 5- hydr oxy- benzocycl obut ene- 1 - car boxyli ¢ ac)d,
4- ( o- Met hoxybenzoyl ) - 5- hydr oxy- benzocycl obut ene-1 - carboxylic acid,

4- ( p- Met hoxybenzoyl ) - 5- hydr oxy- benzocycl obut ene-1 - car boxylic acid,

4- (p- Cyanobenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- carboxylic acid, mp.
164- 165, 4-(2, 6-Di net hyl benzoyl)-5- hydrof?—benzocyclobutene I-carboxyllc
achNd and 4- (2, 6- Di met hoxybenzoyl ) - 5- hydr oxy- benzocycl obut ene- | - car boxyl
acid. Exanple 23: Tablets containing 25 ng of active ingredient, for
exanpl e 4- berixgjdn Gs hddbdodyopytae aoys | sulspértien| ofc AL HXYE i udbhidmOr a salt,

for exa”pl et 215U TR 1?11 otfhgf qgrom%@ﬂargae Q{t%pa{:ierq:igg ngleln(l)ixture is
Constituents for 1000 ta I'ngredr e
25.0 g Lact® d for 30 m1nutes and 2 4 g of benzoyl chlor1d§00-11%sg1\wﬂem 19tar ch

7.5 g Polyesihydi el rghytHihe QR then added dropwise at 20 to §)°g the ﬂi:gture is q
509 I\/agneSI umétaq:aroom temperature for 4 ho g Demnerallze
wat er ¥ 45 hoysise gad RevERd ongq ige iddm} refr edi ent s

are first fomcedttdredgidracisioeve apfid are 5ﬂ&eﬂ$$&hthfkd&reTﬂyesef%ﬂﬁafﬁor ?o "
di , t ear n a o]
srarcn are Mites 23basthe bash8 heel 5 PRARSEHL TR RRRAE B BhnnvEH 40
m of wat ervatsy. t#ﬁisdmpmneﬂiunsselﬂed 4rgl evdpoirated] ts Glryhé s :thtge
ufdlth g5£${ ul at e
pol yet hyl engegthy &f‘-ltlg 104 h tﬁf ﬁ@&o&: (I:e]i ghéét{ér §s o%tg{r?et% §%di tor ced

addi ng water _if necessary e granul és are overn
t hrough a edtewish ¢1b iy nesh width and conpressed to give biconcave
tabl ets about 6 nn1|n dlaneter I n an anal ogous manner, tablets in each

case cont ai N of _anot he the,c ounds of the formula | naned in
Exanpl es 1 {'O gzo - b1 tter a,g? Jis lvela in %gpml of methanol a solution of
1.5 g of potassium carbonate in 50 ml of water is added and the mixture

is stirred at room temperature for 6 hours. It is then evaporated to
dryness under reduced pressure, the residue is taken up in 50 ml of
water, the solution is twice extracted by shaking, using 100 ml of
dichloromethane each time, the combined extracts are dried over
magnesium sulfate and evaporated to dryness, and the residue is purified
by chrbmatography on a silica gel column using dichloromethane/ethyl
acetate (9:1) as the eluant. 4-Benzoy1-5-hydroxy-benzocyclobutene—1- '

methanol is obtained as a yellow viscous oil.

Example 20:
5 g of methyl 5-benzoyloxybenzocyclobutene-l-carboxylate are dissolved
in 50 ml of 1,2-dichloroethane, 11.8 g of aluminium trichloride are
added and the mixture is heated at the boil for 35 hours. The reaction
mixture is poured onto ice and 20 ml of concentrated hydrochloric acid
- are added. The organic phase is separated off and the aqueous phase is
extracted twice by shaking with dichloromethane. The organic phases are
combined, dried over magnesium sulfate and evaporated. The evaporation
residue is recrystallized from ether/hexane.'Methyl 4-benzoyl-5-hydroxy-
benzocyclobutene-1-carboxylate is obtained; yellowish crystals of m.p.
75-76°.

The starting material can be prepared, for example, as follows:



to be present in the formof salts with bases, for exanpl e.'as the s di um
satt. Exanple 24: Chewabl e tablets containing 30 ng of active ingr
for exanple 4- benzoyl - 5-hydroxy-benzocycl obut ene-1| -carboxylic aci

salt, for exanple the sodiumsalt, there  .can be prepared, for e

as follows: Conposition (for 1000-tablets): "Active ingredient

30\0/g Mannitol 267.0 g Lactos
179.5 g Talc 20.0 g dycine

12.5 g StealPQ® #dief a 1 molar solution of boron tribromide in d40cH]) ogorsethatia raira .

1.0 g 5X gepaided §rULOON g of methyl 5-methoxyb 1lob b ARAL 3hhoN:
Al solid ib re(ii ent s aregf?rsnfe f}(’)rcel(lﬁer’t ﬁ!r‘%ueg °% csf)et\l/teengf 0. 5‘% Hm megﬂ

wi dth. The MERMTBITalf Tofdurefend Bewsn Thegnixranuinesepamared tadding
gel atin sol dtyress, ahd tdidgé asUbLradted bor aRMtihd AR Aistl¥CoPR080 D MESh

i dth, dried and_.agai n d.through a siteye of 1,7 mm nesh w dth.
e g v PASUIEL TR B G0 ot e BT e
i n,- the mansé te _ » a T

ddet dt ' | X€ ed to.give biconcave
added and 1 Be MaRL&y IS c};{}gén&e’%g Eklaﬁhg\f}‘l ﬁ ggg@g,gggﬁlg%gg&&e&e e ox?fate 3

tabl ets about 10 nmin roove on e top. I'n an
anal ogous nehfrfdped tizpthe form afqwhiteaseystaht Ay 30819 feewt her of the

conmpounds oOétHerghésmey| a | nanmed in Exanples 1 to 22 can be prepared, it
bei pg possible for conmpounds in which Ris carboxyl also to be present in
the formof salts with bases, for exanple as the sodiumsalt. - 58-
Exanpl e 25:27 g of methyl 5-hydroxybenzocyclobutene-l-carboxylate are dissolved in

2000 ml of dichloromethane and 18 g of triethylamine are added. 25 g of
benzoyl chloride are then added in portions in the course of 5 minutes
at 10-20° with stirring, the mixture is stirred for 5 hours at room
temperature, 200 ml of water are added, and the organic phase is
separated off, dried over magnesium sulfate and evaporated to dryness.
Methyl 5-benzoyloxybenzocyclobutene-1-carboxylate is obtained as a

colourless viscous oil.

Example 21: _

The following compounds can also be prepared in an analogous manner to

that described in Examples 1, 3, 5, 12, 18 and 20:

Methyl 4-(o-chlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate as a

yellow oil,

Methyl 4-(m-chlorobenzene (sic))-5-hydroxy-benzocyclobutene-1-

carboxylate as a yellow oil, : |

Methyl 4-(m-methoxycarbonylbenzoyl)-5-hydroxy-benzocyclobutene-1-

carboxylate, m.p. 109-110°,

4- (o-Fluorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxamide,

Methyl 4-(m-methylbenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate as a
" yellow oil,

Methyl 4-(p-chlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate as

yellow crystals of m.p. 82-84°, '

Methyl 4-(p-methy1benzoy1)-5-hydroxy-benzocyclbbutene-1-carboxylate as

yellow crystals of m.p. 100-102°,

Methyl 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate



'Téblets containing 100 ng of active ingredient, for exanple 4-benzoyl -
hydr oxy- benzocycl obut ene-1-carboxylic acid or a salt, for exanple the
sedium salt, thereof, can be prepared as follows: Conposition (for 100Q

tablets): Active ingredient 100.0 g Lact og€e
248.5 g Mai ze starch - 55 - 17.5 g Pol yet hyl «
gl.ycol 6000 5.0 g Talc

158 g Magnesi um st earate ' 4.0 g Dem nerali
wat er S. Preparation: The solid ingredients
are first MeFREd4rke éﬁgﬂob&néﬂé\)ef'dwdeow -BANFRSYRLHUGeRe - LAgashpEY 1 4t¢n ctfilant |

| act ose, tmbehylmgw%acu&:@beﬁé@tw- f-b&fzote osheér@h1aéa&b5£5q&te,

wat et and’ (REVS degRatbi °rg9%4a%€€qzta9§ %oﬁxcfragy} PG Breh |

pol yet hyl ererigzpietei n 260 ml of water. The paste obtained is added to the

powdered s n d r P cessary
wi t h addi t:ll%?l }g]f (E}WS qzrqgfil‘%gograk??é&o ye(%dlr1 vbge%k%'?g%lfde epire] forced
t hrough a sischexydatd, 2 nm nesh wi dth and conpressed to give biconcave

tablets abedbhyh0 407p nid cé:3BBLATy 15‘%’%9&@%&&%&:9&0@&9&%%%& 1@, In an
anal ogous nmanner, tabl ets cont al i ngylo nﬁ of anot her conpound _of the

formula | MEERFUPAEPL WEthSXyREnZAYL] - 3-5y9toxyshenzgcys oburent - 114arBexridthossi bl e
f or conpouméshyIn tmm Bk dEhed thy Lisenk 6xQ))l - 5 ahyairoky- béaz guye dehiitehe- 1i-berboxyhataf,

salts with,h xamml e sa adiyumsalt.  Patent clgins for the
contracting gﬁﬁ ?IgE‘?1 %‘rgﬂ e%q%ﬁaqﬂ'l#ox{%e%y ,ukép.a}' -58- Exanpl e
25: Tabl et sacmam.ng 100 ng of active ingredient, for exanple

4-benzoy! - G chy1duoxy- d&@ﬁ!}l‘%}{% PUE %ﬁr&xﬁﬁ&%}‘&i&u@&@l%aﬁoﬁﬁa&e for

exanpl e the sodiumsalt,” theréo can bé prepared as foll ows: Corrp05|t|on
(for 1000 tablets):
Example 22:

The following compounds also can be prepared in an analogous manner to
that describes in Examples 2, .4, 10, 12, 13, 15 and 19:

4 - (o-Chlorobenzoyl) -5-hydroxy-benzocyclobutene-1l-carboxylic acid in the
form of pale yellow crystals of m.p. 151-152°,
4-(m-Methy1benzoy1)-5-hydroxy-benzocyclobutene-1-cérboxylic acid in the
form of yellow crystals of m.p. 142-144°,

4- (p-Chlorobenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylic acid in the
form of yellow crystals of m.p. 181-183°,
4-(p-Methylbenzoyl)-5-hydroxy-benzocyclobutene-l-carbéxylic acid in the
form of yellow crystals of m.p. 199-201°,

4- (o-Methylbenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid of m.p.
120.5-121°, - |

4- (o-Fluorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid of m.p.
.138-139°,

4-(2,4- Dichlorobenzoyl) -5-hydroxy-benzocyclobutene-1- carboxylic acid of
m.p. 180-181°,
4-(3,4-Dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylic acid of
m.p. 189-190°, : '

4- (o-Bromobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid of m.p.
157-158°, ‘

4- (o-Acetoxybenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylic acid,

4. (o-Trifluoromethylbenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylic



Active ingredient 100.0 g Lactose
248.5 g Mai ze starch 17.5 g Pol yet
glycol 6000 5.0 g Talc '
15.0 g Magnesium stearate 4.0 g Dem ner
wat er g.s._Preparation: The solid ingredi
are first forced through a sieve of 0.6 ‘mesh width. Active ingredi
| act ose, talc, magnesium stearate and half of the starch are then
intimately m xed. The other half of the starch is suspended in 65 m of
wat er and tagid, suspension is added to a boiling solution of the
pol yet hyl ene (gl | Wlﬁ{y & eLdia lneqd._J to the
powder ed s&bé’?aﬂr%%udgﬁggtéﬁel% of éyﬁﬁ#&%ge%ﬁgfggf%%ﬁ t?’;?tngd,fl éla? bn cggsary
wi th additi##dof water. The granules are dried overnight at [err], forced
th[) Futgh abm-eum&ho@b%ngsymeslhy&h&zﬁbam emq(&s&&d-&&wkyﬁﬂohsmcavel
abl et s abqu i.n_di gneter _havi a br in rooye Q e fop. In an
anal ogous ?fﬁ?\ﬁé&,t ?’%ﬂe&f%ﬁéaﬁﬁdﬁ?’ﬁggg’&?%f tﬁ'ﬁgﬁ)’aﬁ‘é‘?’: (o ﬁﬁi‘{)f t he
formul a | &c¢prGyanebdnzoffaiSphyiroty {len2dcyedsbitenps lepariskylid abedng possi bl e
far/ cc')rrpourl]lctzl)gl iaMiLh Ris carboxyl also to be present in the form of
salts with bases, Tor’'exanple as the sodiumsalt. Patent clainms for the
contract i ng-$2 fi-dimetpFlbeigoyl) -5 -MdroRR-benFocjcliobyiiene S= catPpxylliq jarid and
LLIHLL - 314 pinecidlybehmoy ) BOKRIroRy babbs S0bRERLONBEEANG1 1Ofucta.
floymula (1) 1Ih in which Ph i's unsubstitutea or substituted phenyl and Ris
free, esterified or am dated carboxyl, or a salt thereof. 2. A conpound
accordi ng texamgilecds: Claim 1, in which Ph is unsubstituted phenyl or phenyl
which is s | tuted Jower al kyl, .l ower alkoxy,.lower alkylthio ower
Bl kanoy! ox e lie, SEREathing Pcw ok aesieve (RepRiasRe. cor SHampfe Plboran.3-
hydroxy-benzocyclobutene-1l-carboxylic acid or a salt, for example the

sodium salt, thereof, can be prepared as follows:

Constituents (for 1000 tablets):

Active ingredient 25.0 g
Lactose 100.7 g
Wheat starch 7.5 g
Polyethylene glycol 6000 5.0 g
Tale 5.0 g

Y, . Magnesium stearate 1.8 g
Demineralized water q.s.
Preparation:

All solid ingredients are first forced through a sieve of 0.6 mm mesh
width. The active ingredient, the lactose, the talc, the magnesium
stearate and half of the starch are then mixed in. The other half of the
starch is suspended in 40 ml of water and this suspension is added to a
boiling solution of the polyethylene glycol in 100 ml of water and the
mixtﬁre is granulated, adding water 1f necessary. The granules are dried
overnight at 35°, forced through a sieve of 1.2 mm mesh width and

compressed to give biconcave tablets about 6 mm in diameter.

- In an analogous manner, tablets in each case containing 25 mg of another

of the compouhds of the formula I named in Examples 1 to 22 can be



| ower al koxycarbonyl, cecyano and/or nitro and R is carboxyl, carboxyl .
esterified with a lower aliphatic alcohol or carbanyl in which the am fso
group is unsubstituted am no or am no nono- or disubstituted by |ower 7
aliphatic radicals, or a salt thereof with a base. 3. A conpound &ccadr di ﬁ/
to patent claim 1, in which Ph is unsupsyituted phenyl or phenyl whi [ '
mono- or disubstituted by |ower al kyl, |ower alkoxy, |ower alkanoyl ox

halogen, trifluoronethyl, cyano and/or nitro and R is car boxyl, carbox
esterified with lower a|iphatic al cohol or car banyl in whi ch’ the ani no
group is u’hm??'t dte sé’n??%‘go?"séﬂ'}’ﬁ’o £R5 rpmppynds; §%B’§E1F‘E & &% Rreesiler

al i phatic a}aed:i callse, pPésentShl ithe A0S Walts Ritindases). fér xaapslends aheor di ng
to patent |n whi ch Ph is unsubstituted phenyl or phenyl which is
nono- or d| s tlﬁut ed by lower al kyl having not nore than 4 C atons, | ower
al koxy having not nore than 4 C atons, |ower al kanoyl oxy having not nore
than 4 C g 1e y;0gen of atomic number of not more than 35 and/ or
trifluoromethyl and R is carboxyl, |ower al koxycarbonyl having not nore
than 5 C afkayeble %impn@rinws BOvEs of | acive AngrediienhaioR LXPI9dre t han
S\C at OB, béHzoRl S5 zdfda@rsa{zow&mataﬁs@ ca'ibo mrrmundr acesrtli Bgr t 0 pat ent
claiml, in Wnb;Ch P unSl.ibStl t ut eﬂ phenyl grg]h‘i %I whi c IS nono- or

di subst i t utIPL§ ‘ThS\AE? K$A EmatheRgo o f2 epﬁ? °’ét‘?3ﬁ’?§p Sroftr

al kyl t hi o fehliong: not nore than 4 C atons, | ower al koxycarbonyl havi ng not
oye than 4 C atons in the lower alkoxy 11 11 1111 11 - 60 - part,

hal ogen of atom ¢ nunber of not nore than 35 and/or cyano, and Ris

car boxyl ofompasbeiep (foxr 180% Sablated - al koxycar bonyl having not nore than 4 C
atons in th&iveWeigrahianey part, or a salt thereofsgimptyp a base. 6. A
conpound accor.di ng to patent claim1, in which Ph i henyl which is
monosubst i ¥8FE8%br di substit ut ed by lovver al kyl ﬁng not nore than 4 C
atonms or hmdl:gea of atom c nunber of not nore thm 85 and R is carboxy or
car banyl , al so | ower al koxycarbonyl havi ng not dTBI‘e than 4 C atons in
the | over a]koxy part, or a salt thereof wth a base 7. A conpound
accordi ng €kygiaeent claim 1, in which Ph is phenyl2.@hgch

Stearic acid 10.0 g
Saccharin 1.0g
5% gelatin solution . q.s.
Preparation:

All solid ingredients are first forced through a sieve of 0.25 mm mesh
width. The mannitol and the lactose are mixed, granulated while adding
gelatin solution, and the granules are forced through a sieve of 2 mm

. mesh width, dried at 50° and again forced through a sieve of 1.7 mm mesh
width.-The active Ingredient, the glycine and the saccharin are
carefully mixed in, the mammitol, the lactose granules, the stearic acid
and the talc are added and the whole is thoroughly mixed and compressed
to give biconcave tablets about 10 mm in diameter having a breaking

groove on the top.

In an analogous manner, tablets in each case containing 30 mg of another
of the compounds of the formula I named in Examples 1 to 22 can be
prepared, it being possible for compounds in which R is carboxyl also to
be present in the form of salts with bases, for example as the sodium
salt,



i's nonosubstituted in the 2-position by hal ogen of atom c nunber of no
nore than 35 and R is carboxyl or carbanyl, or a salt thereof with a dase.
8. Methyl 4-(benzoyl)-5-hydroxy-benzocycl obut ene-1-carboxyl ate, ethyl
(sic) 4-(o-chlorobenzoyl)-5-hydroxy-benzocycl obut ene- 1- car boxyl at e,
4- (m chl or obenzoyl ) - 5- hydr oxy- benzocyclsgbut ene- 1- car boxyl ate, nethyl
4- (m net hyl benzoyl ) - 5- hydr oxy- benzocytcl“0but ene- | - car boxyl at e, net hyl
p- chl or obenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl at e, mnet hyl
p- met hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl ate, net hyl
2, 6- diEdamplel?Snzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl ate, net hyl
2, 4-di P \Yi P o] eng-1- xyl &t hyl
3, 4- di%%:lgfsgggﬁéoy }lgg[-dk?y ?g?gg%oﬁ%fﬁ%dt g?l%-e%%@%r%o%&‘%g?ﬁ nmet hyl
0- br orky9EPELPERZ ISR UreDe bk 2Bk ED ACdARTL 2 8akthoK9Y #rampleethy |

0- acetSpaY i aaY| )cherbyflr Xy vaepehayed QRUESTIRWE: car boxyl ate, methyl

o- et hyl t.hi obenzoyl ) - 5- hydr oxy- benzocycl obut ene- | -carboxyl ate, et hyl
~4-(o-trifluoromethyl benzoyl)-5-hydroxy- benzocycl obut ene-1-carboxyl at e,

met hyl 4Z4composdtipom (forf LO0Or oatelevy) »

benzoyl ) - 5- r:Qxy- ocycl obut ene- 1- car boxyl aj gy thyl 4-(p-

met hoxybeA%ztgg?)l?‘éﬁy rggxy- benzocycl obut ene- 1- c‘a}r' d)?Sgat e, methyl 4-(o-

met hoxybd#£§949 - 5- hydr oxy- benzocycl obut ene- 1- ca?¥oRygat e, net hyl 4-x

(sic)(p- axanehanze! ) - 5- hydroxy- benzocycl obut enerfscgr boxyl ate, net hyl

#:X 2, 6-di_net hyl henzoyl ) - 5- r oxy- benzoyl (si c)cycl obut ene- 1- car boxyl at e,
met hyl 4-@?8‘}'/181 friee r%)‘()ﬁjﬁler?%gl ) - 5- hydr oxy- benzocytPoBut ene- 1- car boxyl at e,
nmet hyl 4-Kadenet hyl benzoyl ) - 5- hydr oxy- benzocycl obg.eng- 1- -61-

car boxyl £9L; Jret @é’a' 4- (o-fl uorobenzoyl ) - 5- hydr ng)b-lgoenzocycl obut ene- 1-

4-(
4-(
4-(
4-(
4-(
4-(
4- (
4-(

ragre .
car boxyl a accor di ng to claim1. 9.

4- ( Benzoylepigetpldred wabenzocycl obut ene-| - car boxyl igssaci d, 4-(m

chl orobenzoyl ) - 5- hydr oxy- benzocycl obut ene-| -carboxylic acid, 4-(m

met hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene-1| -carboxylic acid, 4-(p-

chl or obeX89#524ORY, dr oxy- benzocycl obut ene- 1-carboxylic acid, 4-(2,6-

di chl or obmiaz eyl Ingrediexis BeNZaeye | FORUEE tardughih boveyki 6f BCE Gum fedls, 4-

di chl orot%'egé yl X § hédrox&/- benzoc cs! ob tene-i-ca%box I i ¢ aci dd 4’%0}

acet oxybARZEY! FeETTS dPERS iBERy deT T o E Bita. PAERPLAR Eparass e RELRAE 4.
the starch are then intimately mixed. The other half of the starch is
suspended in 65 ml of water and this suspension is added to a boiling
solution of the polyethylene glycol in 260 ml of water. The paste
obtained is added to the powdered substances and the whole is mixed and

& granulated, if necessary with addition of water. The granules are dried
overnight at 35°, forced through a sieve of 1.2 mm mesh width and
compressed to give biconcave tablets about 10 mm in diameter having a

breaking groove on the top.

In an analogous manner, tablets containing 100 mg of another compound of
the formula I according to Examples 1 to 22 can be prepared, it being
possible for compounds in which R is carboxyl also to be presentlin the

form of salts with bases, for example as the sodium salt.

Patent claims
for the contracting states: BE, CH, LI, DE, FR, IT, LU, NL, SE, GB.



(m net hyl t hi obenzoyl ) -5- hydr oxy-benzo ycl obut ene-1-carboxyl ate (sic),
4- (o- et hyl t hi obenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxylic acid, 4,
(o-trifluoronethyl benzoyl)-5-hydroxy-benzocycl obutene-1'-carboxylic acig, g,
4-(mtrifluoromet hyl benzoyl) - 5-hydroxy-benzocycl obut ene- 1- carboxylic ag¢id}
4- (o- met hoxybenzoyl ) - 5- hydr oxy- benzocycl o gt ene-1-carboxylic acid,

4- ( p- net hoxybenzoyl ) - 5- hydr oxy- - benzocycl oBut ene- 1- car boxylic acid, 4-
( p- syanobenzoyl’) - 5- hydr oxy- benzocycl obut ene- | -carboxylic acid, 4-(2,6-
di et hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene-| -carboxylic acid, 4-(m
met hyl't hi obekxample -25:hydr oxy- benzocycl obut ene- 1- carboxylic acid, 4-(2, 6-

di met hoxybe L1z 5 -RRN efle-1s boxyl | L0 +4-(R4 o
et hyl benzoyT Lty SREe bk B06E b NEraa il ¥ blaodCh - peaddh.-5

chl or obenzoyhydrezynhensssychebiteny cl-gpthaxydid achd (prx ¢l sadtacioy, expmpde the

net hyl benzoyldaiam el e 0 XdteR8EE 06 ¥k lVaDpEARd scaEHQWLI € acid or 4-(2,4-

di chl or obenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- carboxylic acid or in each
case a salt thereof with a base according to claim1. 10.

4- ( 0- Fl uor obesupoyition- (el DONO keslereyc| obut ene- 1- carboxylic acid or a salt

t hegeof with, g.bas ceording to claim1l. 11.
4-(o- Bronobe%%&yf)f%%ﬁ%aﬁgxy- benzocycl obut ene- 1| - calr 069()# ic acid or a salt
t hereof withlaetbage according to claimi1. 12. 248.5 g '

4- (o- Fl uor obefz@yldaranhydr oxy- benzocycl obut ene- | - carbgxam de, net hyl

4- (y met hoxycar bonyl benzoyl g 5- hydr oxy- benzocycl obut ene- 1- car boxyl ate or
4- (2, 6- di chi Bnlgemzspe)elyenl H08%y- benzocycl obut ene- 1>-8a& boxani de” accor di ng
to claim1l. Tale-62- 13. A conpound according to onesob patent clains 1, 3,
4 and 8 to . for.usetin a_process for the therapeuti& treatment of the
hunman or ani%"eﬁb‘ﬂil.s 992 conpound according to ofe’d® patent clains 2,
5, 6, 7 and Deéhiheraliigediwatar process for the therapeufig. treatnent of the
human or ani mal body. 15. A conpound according to one of patent clains 1,
3, 4 and 8 to 11 for use according to patent claim 13 as an

anti i nf | ammeRzePprafont and/ or antinociceptive agent. 16. A conpound

accordi ng torQNgoPid RALAliefitAab® 3rs® fobeed tAPShghZa fsdkve of 0.6 mm mesh
width. Active ingredient, lactose, talc, magnesium stearate and half of
the starch are then intimately mixed. The other half of the starch is
suspended in 65 ml of water and this suspension is added to a boiling
solution of the polyethylene glycol in 260 ml of water. The paste
obtained is added to the powdered substances and the whole is mixed and
! granulated, if necessary with addition of water. The granules are dried
overnight at 35°, forced through a sieve of 1.2 mm mesh width and
compressed to give biconcave tablets about 10 mm in diameter having a

breaking groove on the top.

In an analogous manner, tablets containing 100 mg of another compound of
the formula I according to Examples 1 to 22 can be prepared, it being
possible for compounds in which R is carboxyl also to be present in the

form of salts with bases, for example as the sodium salt.

Patent claims ]
for the contracting states: BE, CH, LI, DE, FR, IT, LU, NL, SE, GB.
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u's_é according to patent claim 14 as an antiinflamuatory agent and/or
anti noci ceptive agent. 17. Process for the preparation of novel substitu
benzophenones of the formula | according to claim1, and their salts,

(I'1) [err] in which X1 and X2 together arg a group of the fornula -C(-
bonded via the carbonyl group to the radical Ph and X3 is hydrogen or gne
of MHe radicals [err] and X3 is a group of the formula -C(-0O)-Z the ot hgr
i's hydrogen and X2 is a group RO, in which R is lower alkyl or a

hydr oxyl pr dt-ect vevejr supstittuend bengzophendne| of Hherfisgenla R can al so be
hydrogen, to acid treatment and sol voNy#ixally deconposing the prinmary
product, or oxidizing or solvolysing[edr] i_n & conpound of tEe formula (V)
X4 in which X4 is a radical which c&‘u./bk.tto'n'verted oxi dati v or
solvolytically into a group of the fdrma -C(-O-Ph to the desired group of

the formula, C,-O-Ph,. or_treating.c und.(sic), of .th of | - 63 -
[err] ' i’“C“('hic)n(ﬁf)isolrmse‘l1 5ﬁ{etr‘115>g<? & 4 st'h{. '%teerd eé}f'ejny\}vi ?rﬁd &/a{genrﬂ%?’ an
al cohol or \sstérifimdmranidagad marhexilavena aslt sheteofne hydrogen at om and,
| f \necessary, isolating the isonmer of the formula | froma m xture of

| soners obtai nabl e according to the process, or reducing a conpound of the

formul a (XI12-) [Acepround gricerding Fepetermelainm dpcln yhicFh Le7ungibsihtyted
free, etherigheffl O Sifdn§livHied 1y dukptibutddibR loadt GlkyX7 10werX@1kbHyGh

and Lert] anevrT aIREINAn LovER A KGRI | BALORE: 7 LRk R e SRR
and [err] arg¥ nc n i - de® ’
cagI _b](c)xyldat e lsakt dlkexywairbomnyl, s;dnvp*r}d/r:aiiltyo cadvRritsi agrbioRyl f ngchdx?ﬂual I yh
modi fi ed carhoxyl..qhL

BRX £10h ! £ BulbMALRNL CRLRON L 9&% hOHR" G c

is different troman €es ormul a | In a salt thereof,
group is unsubstituted amino or amino mono- or disubstituted by lower

aliphatic radicals, or a salt thereof with a base.

3. A compound according to patent claim 1, in which Ph is unsubstituted
phenyl or phenyl which is mono- or disubstituted by lower alkyl, lower
alkoxy, lower alkanoyloxy, halogen, trifluoromethyl, cyano and/or nitro
and R is carboxyl, carboxyl esterified with a lower aliphatic alcohol or
carbamyl in which the amino group is unsubstituted amino or amino mono-

‘ot disubstituted by lower aliphatic radicals, or a salt thereof with a

\./ base.

4. A compound according to patent claim 1, in which Ph is unsubstituted
phenyl or phenyl which is mono- or disubstituted by lower alkyl having
not more than 4 C atoms, lower alkoxy having not more than 4 C atoms,
lower alkanoyloxy having not more than 4 C atoms,'halogen of atomic
number of not more than 35 and/or trifluoromethyl and R is carboxyl,
lower alkoxycarbonyl having not more than 5 C atoms or carbamyl or N-
lower alkyl-carbamyl having not more than 5 C atoms, or a salt thereof

'~ with a base.

5. A compound according to patent claim 1, in which Ph is unsubstituted
- phenyl or phenyl which is mono- or disubstituted by lower alkyl having

not more than 4 C atoms, lower alkylthio having not more than 4 C atoms,

llower alkbxycérbonyl having not more than 4 C atoms in the lower alkoxy

[
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into a free, esterified or am dated carboxyl group, or oxidizing the
radical [err] in a conpound of the formula (XXI) [err] in which [err]
greup of the formula CH X11 and X11 is a radical which can be.convertfe
oxidatively into a group R to a group R or converting X13 in a co
of the fornula [err] (geXVl 1) in which X13 is a gro\
whi ch can be converted into hydroxyl, or in a salt thereof, to hydroxy
bei\ag possible to conbine the oxi dative conversion of a.radical X4 to a
group Ph-C(-0O- in_ conpound (sic) of the formula V with the oxidative
conversi on Bft% Pab%ar of @tpniq gumber; of oL pqre than ) andfow GHARAINARL & t he
formula XX 19Ycét§b£!ﬂ. %rCéHﬁbEﬁﬁQndt rzgssormeﬂruikeiy&ahsoﬁﬂr mxbmg(ﬁ@fxrn&e [err]

4 as the st g.materi al C ne the sol vo sro of a
radi cal x4 t a’ér)’ Fo?ﬁ?mﬁh“b(thb)lwfﬁ ggb bBfts SF ?ﬁ"g&?o V(fwr tah e
solvol ytic conversron of a radical [err] to a group [err] |n conmpound (sic)

of e formgl 8 XXLorRdherackbeysnal YPbktid: SRRKET SuaMwblcn’dhd aColels it "

conpounds o sing a correspon onpound of th

forml a XXXLX mnoauhﬁ%petaﬁdogfdirsn%s%ram By (bewpr [adkyl laérlwéwst%rﬁ thpn

mateyi al, apde dchm@RAH ARIdgRhCof WEHME RenHeRCof MIE Gyt Hal 85! aHe rOnOUP after
carrying out the reaction, and, |f qgsrregh convert:Bg t he conpoun

obt ai nabl e SEERSYi P%) EEPEWE (P ALER LoKen alkuirarbey 88 Jot hEr e gﬁ‘%f’a I
and/ or converitong Bn cheplhuwed dlkoay nmltke caxce osalitntheireof hdthhraodess. i nt o a
salt/ or converting a salt obtainable according to the process into the free

conpound or into another salt.
7. A compound according to patent claim 1, in which Ph is phenyl which

" is monosubstituted in the 2-position by halogen of atomic number of not
more than 35 and R is carboxyl or carbamyl, or a salt thereof with a
base.

8. Methyl 4-(benzoyl)-5-hydroxy-benzocyclobutene-l-carboxylate, ethyl
(sic) 4-(o-chlorobenzoyl)-5-hydroxy-benzocyclobutene-1l-carboxylate,
methyl 4-(m-chlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate,
methyl 4-(m-methylbenzoyl)-5-hydroxy-benzocyclobutene-1l-carboxylate,
methyl 4-(p-chlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate,
methyl 4-(p-methylbenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate,
methyl 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate,
methyl 4-(2,4-dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylate,
methyl 4-(3,4-dichlorobenzoyl)-5-hydroxy-benzoylcyclobutene-1-
carboxylate, methyl 4-(o-bromobenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, methyl 4-(o-acetoxybenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, methyl 4-(o-methylthiobenzoyl)-5-hydroxy-benzocyclobutene-
l-carboxylate, methyl 4-(o-trifluoromethylbenzoyl)-5-hydroxy-
benzocyclobutene-1-carboxy1até, methyl 44 (sic)-(m-trifluoromethle
benzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl 4-(p-
methoxybenzoyl)-5-hydroxy-benzocyclobutené-1-carboxylate, methyl 4-(o-
‘methoxybenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl 4-x
(sic) (p-cyanobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl
4-(2,6-dimethy1benzoyl)-5-hydroxy-benzoyl(sic)cyclobutene-1-cafboky1ate,
methyl 4-(2,6-dimethoxybenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, methyl 4-(o-methylbenzoyl)-5-hydroxy-benzocyclobutene-1-
[

A



18. A pharmaceutical preparation containing a conpound according to one~0of
patent clains 1, 3, 4 and 8 to 11 in addition to customary pharnmaceuti/cal
adj-uncts and/or carriers. 19. A pharnaceutical preparation containing a, . ¢
conpound according to one of patent clains 2, 5, 6, 7 and 12 in addifio jBéB
customary pharmaceutical adjuncts and/or. garriers. Patent clains forith
contracting state AT 1. A process for the preparation of novel subst\t!
benzgphenones of the formula I 111111 1111 1112 1 - 65 (I). [err] in
Ph is unsubstituted or substituted hen and Ris free, esterified or
ani dated cari98RgHY1agm Pt H%'fbrﬂsﬁﬂpsf % *RZOFHTSi- B@%r%ﬁb‘}e@eewrwa%eenpb-und
or a m Xt ur eaebo1ape Wedsrdingt be cfletwnal.a (I1) [err] in which X1 and X2
together are a group of the forrmula -C(-0O -0 bonded via the carbonyl group
to the radical Ph and X3 is hydrogen or one of the radicals [err] and X3 is
a group of tdhe fler(aedtzwlI:(S-@}'d@xarﬂhlerizheydtot:eterieslmadbwgé-ﬂcamidxzﬁ-i(9! a group
RIO, in whi ' u or,
Hloftnehdoy 348 hyrtiy - 18hed jam\&m -RERHRRIANE I8 (h-

X3 is hydrogen, to acid treat nent and

sol vol yti c altephylthenrerii- ﬁghxdarexzphemvcb?hy&eee -1-errhoxy it addoft- i1 vol ysi ng
[end) in a %@Mg}l)tb%iﬁaﬁsﬂbadwyciw\fcknéa u@t&l& e a8id, Bagh, csal whi ch .

can be converted oxi dativel volytic Qup of . t rmul a
CE-O - Pht Giehtormberre ot Jugrey - bHErur il ey Pety el sl g

conpound (s|dibhnsrdbbﬂzdy10nsuhgdroxy -benzocyclobutene- ﬂemaipotymib acidy @*ﬁH?OXIde

salls ther eOfd e\énoxyri)enzqu.r -8y %roxy %grqggcyc{obutgge-am Iogyf)fc acid, methyl 4-

(m-methylthiobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate (sic),

4-(o-methylthiobenzoyl)-5-hydronybenzocyclobutene-1-carboxylic acid, 4-
(o-trifluoromethylbenzoyl)-5-hydroxy-benzocyclobutene-1l-carboxylic acid,
4-(m-trifluoromethylbenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylic
acid, 4-(o-methoxybenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylic acid,
4- (p-methoxybenzoyl) -5-hydroxy- -benzocyclobutene-1-carboxylic acid, 4-
(p-cyanobenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylic acid, 4-(2,6-
dimethylbenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylic acid, 4-(m-
methylthiobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid, 4-(2,6-
dimethoxybenzoyi)-5-hydroxy-benzocyclobutene-l-carboxylic acid, 4-(p-
methylbenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid, 4-(o-
chlorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid, 4-(o-
methylbenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylic acid or 4-(2,4-
dichlorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxylic acid or in each

case a salt thereof with a base according to claim 1.

10. 4-(o-Fluorobenzoyl)-5-hydroxy-benzocyclobutene-1- carboxylic acid or

a salt thereof with a base according to claim 1.

11. 4-(o-Bromobenzoyl)-5-hydroxy-benzocyclobutene-l-carboxylic acid or a

salt thereof with a base according to claim 1.

12. 4-(o-Fluorobenzoyl)-5-hydroxy-benzocyclobutene-1-carboxamide, methyl
4- (m-methoxycarbonylbenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylate or
4-(2,6-dichlorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxamide

according to claim 1.

A



an am ne having at |east one hydrogen atom and, if necessary, isolating
I soner of the formula | froma mxture of isoners obtainable according
t he process, or reducing a conpound of the fornula [err]

(XIT1) in which at |least one of the radicals [err]and [err] is free,
etherified.or esterified hydroxyl and a rgdical [err] or [err] which
differs fromthis, and also [err] is hydrdgen, or X7 is hydrogen and
[erc}and [err] are free or functional ly nodified oxo, or a phenoxide and
car boxyl ate salt -66- thereof, or, solvolytically converting the
functionally nodi fi ed car boxyl group in a functional carboxyl derivative

t her eof mhl O t he f,0 I 110 n a
salt ther eo i %t‘gém%t’ﬁcg%%c;e{s@g%ﬁhi ggé g’? %{t gat e%icarlbogx ¢ 5{r;%lj;at& L1°%od

oxi di si zi ngustdnr acregpssCEer | theatherpeiiie Breatment of rihea ‘H@“( %(Iaf‘i‘Pﬂ- whi ch
[err] is a ggﬁﬂp of the formula [err] and X11 is a radical which can be
converted oxidatively into a group Rto a group R, or converting [err]in a
conpound of the formula [err] in which X13 is a group can be
converted i m&o hy@krn@»yizd actording txabte tdfepaeht ¢1mih§'dk o%yl6, 7taridelddor
possjbl e to _conbi ne |V [ a up
Ph-C(=0 - | Hs%&rtrlpg nrt c?sssloc °ga#he ﬁléctgg 9% ‘tﬂﬂ: ?géh%m ati {’/{(:a) agloﬂ%/gr si on
of a radicabodwrr] to a group [err] in conpounds of the fornmula XXl by
~using a correspondi ng conpound of the formula (XXIX) [err] as the starting
rial, or to conbine the solvolytic conversion of a radical X4 t

group Ph- C(1®) - Aj epuperpd #RASrHRSt te opd afuPareptfhains e d014/8RY1E Lo ' For

conver si on Qbe Gick8fdingl td Paténd Q1AnQY1O s hRrdnciinflamigdu agent Cgndgbr t he

formul a XXI angd/ or thg soIvontlc conver si on of
antinocliceptive agent:

16. A compound according to one of patent claims 2, 5, 6, 7 and 12 for
use according to patént claim 14 as an antiinflammatory agent and/or

antinociceptive agent.

17. Process for the preparation of novel substituted benzophénones of
the formula I according to claim 1, and their salts, which comprises
subjecting a compound or a mixture of compounds of the formula
Ph—xl ssee x § )
ﬂ
o/
AY

!5

in which X, and X, together are a group of the formula -C(=0)-0 bonded
via the carbonyl group to the radical Ph and X; is hydrogen or one of the
radicals X, and X; is a group of the formula -C(=0)-Z the other is
hydrogen and X, is a group R'O-, in which R’ is lower alkyl or a hydroxyl

[ L1 ]
Smnd

(I1)

muas———

protective group R" or, if X; is hydrogen, R’ can also be hydrogen, to
acid treatment and solvolytically decomposing the primary product, or
oxidizing or solvolysing X, in a compound of the formula

E OO W)

in which X, is a radical which can be converted oxidatively or
solvolytically into a group of the formla -C(=0)-Ph to the desired group
of the formula -C(=0)-Ph, or treating compound (sic) of the formula

-—_
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X13 to hydroxyl in conpounds of the formula XXXVI1 by "..... (sic) a
correspondi ng conpound of the fornmula XXXI X or a conpound of thé for.nula
[err] [err] .... (sic) renoving . (sic) reaction, and if desired
converting the -67- conpound obtai nabl e according to the process
anot her conpound of the formula I and/or gonvertlng a conpound obtalnsm
according to the process into a salt or convertlng a salt obtainable
acsording to the process into the ﬁﬂee'qonpound or into another salt. 2
.process according to patent claiml, eiETchonpounds of the fornula I,
I

whi ch Ph is unsubstituted phenyl or phen 'th is substituted by | ower

al kyl, | ower al koxy, |ower alkylt )‘}\( \ oWeT "al kanoyl oxy, hajxagen,
trlfluoronethyl car boxyl, | ower al koxycarbonyl, cyano and/or nitro and R
~is carboxyl, carboxyl esterlfled wi Eh a | ower allphatlc al cohol or carbanyl
i n which t her: apighog Ddkp sh$t Lﬂhﬁh&ﬁ I ﬁiﬁlﬁdafﬁ’ﬂ af) aﬁl’ aBd’BhBD dOROth @fimonia or

di substituted b¥ne| %\A/‘er{n Corle ‘f #.' t hgr%of vm it hl ibase
are prepareuu c§ess accord' n'P ¢ ai th TeeRMRE %pgﬁnds
of the for ntheaisqmelrnomhehftﬁimuls quﬁsmlbst mtiu:hed qihésguierarobpbmgbllev\hl ch is
nmono- or di k g r gat ons, | ower
al koxy havi %%&%%%ﬁ%gdt&ygi'&%g QJ%)%%‘E&?X%\% c%uﬂ%yoﬁoxy haé‘f‘ﬁ:g not nore
than 4 C atons, hal ogen of atomic MADEL ot nore than 35 and/or
trifluoronet hyI and R is carboxyg, L'oweyr a. I&dxycar bonyl havgxagiyot nore
than 5 C atons or carbanyl or NI */ﬁlkyl-carbanyl havi ng not nore than 5
C atons, or a salt thereof with aghase, ar'® prepared. 4. A process .
according tin prat&ntatciaism dne whethel nadieao X)kndoX, tibefdee| natharifiednomhi ch
Ph is unsubst.i h Jy kch | t ted by

| ower al ky Ieﬁ'née%?%\iee% B &n"y‘yl atnﬁ %n)%:“!? nRPC% Ti%ﬁegﬂl 0 aJ\:/tlg %g %'c?? nor e
than 4 C atdrﬁ? X4 eﬂehydapaﬂ)oyearlboiwﬂlymenganﬂo& m#é!etmfneq:oat ons in the

| ower al kOXM%i&mlﬁ?':ﬂﬂﬁEiﬁ s’a‘& omrca %ap&{m@farmar BakBodyiate 3a1and/ or
cyano, and R is carboxyl. or carbanyl, or_ also |ower al koxycarbonyl havi ng

not nore thepr8eH 8o lvﬂlﬁﬂéa}%?“vﬁrﬁb%l the (functfonglly, mpdifigfonf with a

base, are péfapakgl.group in a functional carboxyl derivative thereof which is

different from an ester or amide of the formula I, or in a salt thereof,

into a free, esterified or amidated carboxyl group, or oxidizing the
radical X;; in a compound of the formula

HO /
o O\ / \ /'—fm (XX1)
-~/ \gh' ]

in which X,, is a group of the formula CH-X,,

and X,, is a radical which can be converted oxidatively into a group R,
to a group R, or converting X,; in a compound of the formula
x13\ A

'.'_..! ' (XXXVII)

in which X;; is a,group which hcan be converted into hydroxyl, or in a

salt thereof, to hydroxyl, it being possible to combine the oxidative

conversion of a radical X, to a group Ph-C(=0)- in compound (sic) of the
" formula V with the oxidative conversion of a radical X;o to a group

\CH R
7/
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5. A process according to patent claim11, wherein conpounds of the forry
I, in which Ph is phenyl which is nonosubstituted or disubstituted by
al kyl having not nore than 4 C atons or hal ogen of atom c¢ nunber of no
nore than 35, and R is carboxyl or carbanyl, or - 68 - also | ower
al koxycar bonyl having not nore than 4 C atons in the |ower al koxy part,
a salt thereof with a base, are prepar ed.646: A process according to pate®
cl & 1, wherein conpounds of the fornmula I, in which Ph is phenyl which is
nonosubstituted in the 2- position by hal ogen of atom c nunber of not nore -
than 35 andifR dosip&iideossy Ither farataXRY by Qbirg &addrrbin@ohs Wohporuhd S @he A €
pr epar ed. 7.f A grocess according to patent claim1, nethyl
4- (benzoyl )-%’E"W;]l roxy- benzocycl obpfpenes | - carboxyl ate, methyl
4- (o-chl orobenzoyl ) - 5- hydr oxy- benzob;/tl\:b.u.t%ene- 1- car boxyl at e, met hyl
4- (m chl or obenzoyl ) - 5- hydr oxy- benzocycl §hutld®e- | - car boxyl a{ﬁmﬂrgrgt hyl
4- (m et hyl benzoyl ) - 5- hydr oxy- ben;pém/obut ene-| - car boxyl ate, t hyl
4- (p-chxl orobenzoyl (sic))-5- hydro®y-benzocycl obutene-|-carboxyl at e,
rreug: j‘Egagﬁgl_QY%tfﬁ'ﬂlﬁé’|m)at51fia'l¥§6:ﬁ%2&"c%ﬂit%@)éﬁ% cwa,@mib L-&&g@@%ﬁa&pf t
mety -(2, 6-di or obenzoyl )- 5- rooxy-benzocy utene- 1-car boxyl at e,
met hyl 4-(2F§ﬂicﬁi8ﬁl B? @béﬁ‘?‘é’&/%’?'—%—‘ﬂiﬁ%éﬂ?@%?gl'S‘Su{f‘é‘ﬂ'é‘-l?-vcgilf}b Fate,
met hyl 4- (SoKrolicit abmbarBiay lof- H-dadie41x Xz beanzogyalpobut ene- 1- car boxyl at e,
met hyl 4-(o-bronmobenzoyl)-5-hydroxy-benzocycl obut -_k- car boxyl ate, nethyl
4{_fo- acet oxybenzoyl ) - 5- hydr oxy- benzocycl obut ene- 2 Car boxyl ate, nethyl 4-
(o- net hyl t hinlbempoyid) (Sid)ydf che- Hremabe ESI odnd/en eche- selivbbxsilcacenversidny bf
4-(o-triflugro zayl =5 r C - r,boxyl at e,

2 E@t“w%‘?& % &méomg)&é%?am&% kRRHTCRP uliffa

net hyl 4-(m¥rifl tor | behzoy r oxy- benzocycl obutene- 1-
car boxy| at eSoTreepenfips SapBewdh 9f ) the. ﬁ%‘%ﬁﬁ%@%ﬁc?c‘}%ﬁ%éf fthe formula

car boxyl ate, nethyl 4-(o-nethoxy Z0) L) -5- hydr oxy-benzocycl obut ene- 1-
car boxyl ate, nethyl 4-(p-cyanoben §)§ %’

5—h¥g>r oxy-benzocycl tene-1I -

carboxyl ate, nmethyl 4-(mnethylthio nz's‘;gd—).- - hydr oxy- benzo | .obut ene-

1- car boxyl ate, nethyl 4-(m nmethoxxgar 6ny| benzoyl ) - 5- hydr oxy-

benzocycl ob -le _ 45-_‘%? L en -5- B

benzocycl ob%% g:?fg- %Ea%g%%%lﬁ’lg% e?" me y?f %’pféupg‘[i g?erfe? %ﬁl")t%%%z%‘éﬁ’@‘-“ﬂ

hydr oxy- benP¥rtpeFbtsugEeR afeel Baxapiing coutntheypaction, and; ikl Hesinsdnzoyl ) -
converting the compound obtainable according to the process into another
compound of the formula I and/or converting a compound obtainable

according to the process into a salt or converting a salt obtainable

according to the process into the free compound or into another salt.

18. A pharmaceutical preparation containing a compound according to one
of patent claims 1, 3, 4 and 8 to 11 in addition to customary

pharmaceutical adjuncts and/or carriers.

19. A pharmaceutical preparation containing a compound according to one
. of patent claims 2, 5, 6, 7 and 12 in addition to customary

pharmaceutical adjuncts and/or carriers.

Patent claims
. for the contracting state AT

1. A process for the preparation of novel substituted benzophenones of

the formula

-

AR T



5- hydr oxy- benzocycl obut ene-1 - carboxyl ate or nethyl 4-(o-nethyl benzoyl) -

5- hydr oxy- benzocycl obut ene- 1- carbexyl ate is prepared. 8. A process

aceording to patent claim11, wherein 4-(benzoyl)-5-

hydr oxy- benzocycl obut ene-1 -carboxylic acid, 4-(mchlorobenzoyl)-5-

- hydr oxy-benzocycl obut ene-| - car boxylic %gi d, 4-(mnethyl benzoyl) - 5-

hydr oxy- benzocycl obut ene-1 - car boxﬁd C 9'(:i ,4-(p-chl or obenzoyl ) - 5-

hydcéxy- benzocycl obut ene- | - car boxyl ncgaci d, 4% 2, 6-di chl or obenzoyl ) - 5-

hydr oxy- benzocycl obut'ane-1-tarbcagboXyl iic acid (sic), 4-(3,4-

di chl or obenzoyl ) - 5- hydr oxy- benzocYe LOjut’éne--1- car boxyl i ¢ ac(d, 4-(o--

acet oxybenzoyl ) - 5- hydr oxy- benzocycljobut ene- 1- car boxyl i ¢ aci d, 4-(o-

met hyl t hi obenzoyl ) - 5- hydr oxy- benzo@uct obut ene- 1- car boxyli ¢ acid, 4-(o-

trifl uor omeimphbehm By [§ WspBafisutad an byl tned aheil @t fols| freeaci d, 4-

(mtrifluor gget ¥l 82 OMlihaBsd ¥EFKOKY1 Dand Oghes b Oh1kee N aihlicl aolipeddesC aci d,

4- ( o- met hoxybenzoyl ) - 5- hydr oxy- benzocycl obut ene- 1-c tégxggci C flci d, 4-(p-

met hoxybenz&¥hIpesing @ eoupoBRt 253 b At -F°RRYY 8x€/ﬁ[i e %4- (p-

cyanobenzoyl ) - 5- hydr oxy- benzoc%‘l"qbut@i}e\-y\car box®lic acid, 4-(2,6-

di ey hyl benzoyl) - 5- hydr oxy- benzocycl obut gne-t¥=ear boxyl i ¢ ac'ﬁ,) 4-(m

met hyl t hi obenzoyl ) - 5- hydr oxy- benzocycl ohey gjte=+-<car boxylic acr'd, 4-(2,6-

di met hoxybenzoyl ) - 5- hydr oxy- benzocycl dqut ene- 1- car boxylic acid, 4-(p-

met hy| benzoy) )aGeRv%ar &9/ xb | PR pRiub- S07cRE*eHrh61ACEE0)d0 (Komded

- chi_or obenzo¥+)wp§?ﬂ¥gr%%%§%§g§%gl %%e%%— &l’ carboxylic aci g—ogr I n %%c case
a

a salt ther &bt thettarhonsk @rowp §pether Eedicel Phaapd Faclkss hydnoseni 9y ors t
claiml, whessicaiéd-x,0afkd HPrieh&ng@yp Jof the formula -C(=0)-Z and the other is

5- hydr oxy- benzocycl obut ene-| -carb i ¢_agid, qf, |t thereof w e
i s );;r epg)r/edhy‘i‘ﬁ’.gzﬂ “H’flg 38 %1@58‘?%%5'{ gnpﬁié:‘ﬂfﬁ cﬁﬁisfﬁwff a\%%g‘rfe?rnw Hfhrp*S

4- (0- br onpbepateel]ves groyw ROxyr,befiZycix hytrigene-R'- can béiylﬁechmegemf ta salt
thereof with g géégtaeaf P;n%pgsﬁm%;%ﬁ%%%%g&fp%%ﬂe ‘ehb (1R AP BESdCRD &

phar maceuti ca reparations, rises mxing a conpound obf ai nabl e

accor di ng t oxbdiEing oraselvolrsing X in1® cappennd of SherSPrPRka maceut i cal
.adjuncts and/or carriers. 1111111]!!1){1}-{1 111;(1 1111111112 * C L M S *

N )
x 4 L
in which X, is a radical which can be converted oxidatively or

| solvolytically into a group of the formula -C(=0)-Ph to the desired

group of the formula -C(=0)-Ph, or treating compound (sic) of the

. £ . 1 HO .
" ormula \.; \"

QY \Y —
h

or a phenoxide salt thereof, with water or an alcohol or with ammonia or

an amine having at least one hydrogen atom and, if necessary, isolating
the isomer of the formula I from a mixture of isomers obtainable
according to the process, or reducing E compound of the formula

"o, 4 NI

—-.-x
o, Loy (XIII)
A W% 38
9
h
in which at least one of the radicals X, and Xy is free, etherified or
esterified hydroxyl and a radical X; or Xg which differs from this, and
also X3, is hydrogen, or X; is hydrogen and X; and Xy are free or

functionally modified oxo, or a phenoxide and/or carboxylate salt

T




w—

0132566 -70- As printed Clainms for the Contracting States: BE, CH DE, F
&8, IT, L1, LU N, SE. 1. A novel substituted benzophenone of the for
(1} in which Ph represents unsubstituted or substituted phenyl and R
represents free, esterified or am dated carboxy, or a salt thereof. 2.
conpound according to claimi1, in which Ph represents phenyl that is
unsubstituted or substituted by | ower alkyd - | ower al koxy, |ower alkyl t\i
| oner al kanoyl oxy, hal ogen, trifluoronethyl, carboxy, |ower al koxycarbon
cyano and/or nitro, and R represents carboxy, carboxy esterified by a |ower.
al i phatic al cohol or caJbano havi ng as am.no Lou 0t S

unsubst i t ut &3eEF° - 58 v°§1y g’(ﬂ}%?l"t BE-ige Tsier "é\"?b‘ﬁgﬁ% ng%i@& s,

sal t' t her eokaybddylagimpein & f&mamundrwbrdarmgaﬁmeciMmﬂ which \iki ch Ph
represents ph i i d, £ lenof dis s d by
| ower al kyl a1 ?gévl\%f&hﬁm & g%?&a g%oy oxYy, Qm'f‘%{:;eh ort #lgfaf lf%?gfr&élt #{ffe
cyano and/ orinke ta (Sre%nGSRMQG@Q@M@@&?%G&?"OWM&R?k‘?’ @3 e*ﬁilsé@-%yt%? | ower
al i phatic alggfal, xQr i€ baffRYhd A3 bR FB8mAR NO group anmino that is
unsubstituted or nofo- or d| yted by lower aliphatic radicals, or a
sakt sthereof with a base. bmr}q Sordlngto claiml, in whi ch Ph
represents phenyl that is unsub }'Q nono- or di- subgkxiuted by

| ower al kyl having up to and inc d\n’g 4 C-atons, |ower al koxy having up to
and including 4 G 45 atons, |ovwar alkanoyl oyy havi ng up to and incl uding
4 C/atons, Hal wigieh Xgving groupt ofrithe nfoxidela of €prXyp and i ncl udi ng 35.

and/or trlfl uoronet hyl and R represents car b({ | oner al koxycar bonyl

having up to and including 5 C-atons, or car bam)yl or N-I ower
al kyl car barapt %avicng xadical sidch wenikl sgmereedosidatiyely, 195 a EReMRBf toy t h

a base. 5. A gRRPHNbACENF Nt kga @ﬁaa %ﬂpou!na dicRd BhmiPr esent s phenyl

that is unsubstituted or nono- di » ?ubstltut ed by | ower al kyl havi ng
up to and including 4 C atons, W ?il.ka,cl. hi o having up to and including 4

C- atons, |ower al koxycarbonyl vilng ".'l.p_ and including 4 (EXXMIads in the
| ower al koxy noi ety, hal ogen hav \3 atom ¢ nunber of up to and including
35, and/or cyano, and R representg, carboxy or carbanoyl, and al so | ower
al koxycar boriyll viniohi Big L at graupdvihiedl celi bg apn@entashinta hydroxybyer i leoxy

noi ety, or lt%}he‘i:'g@f eeb Warbx oS Qreié% possiblefed QRPN LiRE cREGHHIGe t O
claim1l, |n rep resentséqphen I is nono- or di-substituted by
4

| over al kyl qqawrrfd.oa@f[ & ratdephdsuen ﬁgS‘ZP“E- Bh-GeOsr ipycommeise fsiray PR dhen
atom ¢ nunbetor@bld!F #:haBRe ioREdatdve Lodbersintl It epddasaniNy, Gar H @rpupr

carbanoyl, and al so | ower al koxycarbonyl having up to and including 4
C-atons in the | ower al noiety, or a salt thereof wwth a base.
in compounds of the formula XXI by using a corresponding compound of the
\./ formula R'O
\./ \ on—
i i"ho
x"/ X/ (XXXIX) |

as the starting material, or to combine the solvolytic conversion of a
radical X, to a group Ph-C(=0)- in compounds of the formula V with the

_solvolytic conversion of a radical X,; to a group

>CH-R
in compound (sic) of the formula XXI and/or the solvolytic conversion of
X;3 to hydroxyl in compounds of the formula XXXVII by ..... (sic) a
corresponding compound of the formula XXXIX or a compound of the formula
"13\
'.‘__-. 0 (XL)
) \ /
. (sic) removing ..... (sic) reaction, and if desired converting the

+ ¢ L K s w



7. A conpound according to claiml1, in which Ph represents phenyl that is-
nonosubstituted in the 2-position 60 by hal ogen having an atom ¢ nunber ,
up-to and including 35 and R represents carboxy or carbanoyl, or a saly
thereof with a base. 8. 4-(Benzoyl)-5-hydroxybenzocycl obut ene-1-carb
acid nethyl ester, 4-{o-chlorobenzoyl)-5- ‘
hydr oxybenzocycl obut ene- | - car boxylic acirdéfret hyl ester,

4- (wrchl or obenzoyl)) - 5- hydr oxybenzocycl obut ene- 1- carboxylic acid nethyl
ester, 4-(mnethyl benzoyl)-5-hydroxybenzocycl obut ene-1-carboxylic acid
met hyl est elomfdund obtainable according to the process into another compound of

4-([err]-chlorobenzoyl) -5-hydroxybenzocycl obut ene-| - car boxyl i aci
net hyl est e e4g°(r[“}éf%/]1- ﬁ'é‘f)r%l o 26’%‘55. S-¢°mp°‘6f3gb%"’é8“€{e ac °rd(i“5 to the
hydr oxybenz peyedsabinitene- saleapbaonverxtiagia sakt opkabmbdé ,according to the

4-(2,6-dichlg n | }s.0- r vyl ob -carboxylic acid nethyl
ester, 4-( 2?3{;%7)%higgoo)ﬁggz%ég)c?@ﬁﬁggy@éﬁz%%f%?%%ﬁ?ghe- 1-carboxylic acid
nmet hyl ester, ‘ :
4-{ 3, 4-di chlpor olxepzQEle) - RecBY A HEX ¥H §Jatosy h i h € Naelre £4cBRAYIUNAS SXCiche NEL Ny
ester. 4-(o-brono enz,oyl%(- 5- hydr oxybenzocycl gbut ene-1 -carboxylic acid

met hyl est eformlasl o da wBiAba BB o yosybabifutrs phsopt | PserL ddrich 18, hoxylic

aci d met hyl sabétiituted by lower alkyl, lower alkoxy, lower alkylthio, lower

4- (o-met hyl t bhj obenzoyl ) - 5- hydr g enzocycl-obut ene-.1- car hoxyl i ¢ i d t hyl
cstor o (STERSRER o haRoRry T RS SRR S Atk e ety e,
acid nethylyex end/ok fi¥ro and R is carboxyl, carboxyl esterified with a lower
trifluoronethylneaz oplchn wdémngmmcml AbLeCBRdo £8P 28 WrstbéGieded®t hy!
ester, 4-{p-né#ﬁ§&ybqnzo§?)-5- h roxybenfocyglobufé%e}ﬁ-cargoxylic acid
met hyl est eamine ©F- simRoRISe n9® PFuRLAGeed hh dnyer pd iehat e radisalear 8681 i ¢
acid methyl g@$t &hereof with a base, are prepared. . .

4- (p- cyanobenzoyl ) - 5- hydr oxybenzocycl obut ene- 1- car boxyl i ¢ aci d net hyl
ester, 4({2, 6-di net hyl benzoyl)-5-hydroxybenzoyl cycl obut ene- | -carboxylic
aci d nmet Byl A pesdess,accofd{ry Ge patent claim 1, wherein compounds of the

di net hoxybe ).- 5- hyd b C 214 VAR | st er,
4 (- ot hy! Geb 72 SACBICK B0 KE | R T B el FA AT e
ester or 4-es-{dlaubstliased\hy) lowery alloplyheringcyal! moxs dhen £ C atemBoXpwee aci d

net hyl est en1R6EPhALIHE hot HoBd "Bhdn £ € atoms, lower alkanoyloxy having not more
4- (Benzoyl ) - 5- hydr ox%)benzocycl obut ene- 1- car boxylic
a

d,
4- (m chl or ol5BAB &y €) atpms, chalgeen ofy alapis JHmber Afept f9g%IrtBGQﬁ5i gnd/Qgi d,
4- ( m met lP;yl ltemzmblrl ; b?]&émdir?mbwzembl DbUIoﬁQﬁ-a’lk&?‘damik_)ﬁyilCth: g,not dore
-Ccnl oronenz - A [ oxXxybenzocycl o ene- -car X acl

0 (2, 6-di chitBFD e%z%%“‘f-%'? %%“B’éy%%?z’j%%‘%l %70‘8' Srarbapyl g‘&r”%‘&fx‘f’? &OZe; g,
4- &2 4- di chltbawlfeGzatdms, Sothpdsaity beereo€ \wiltbbatbeme, ate-prepbued:l i ¢ aci d,
4-

4-

(o-acet oxybenzoyl ) - 5- hydr oxybenzocycl obut ene-1 -carboxylic acid..

(m et hyl t hi obenzoyl )-5- hydroxybenzocycl obutene-1 -carboxylic_acid
met hyl bagt dr procesg_jqsroxding e I‘HaGB’étl"]fé?i“} 15 _wherein compounds of the
hY?r OXybfelnzqai‘ﬁﬁnbmlt eﬁﬁwhﬂﬁlﬁaﬁbﬁxgﬁé&stﬁﬁiﬂd phlenybl or phenyl whiclbz is Imono-
4-(o-trifluoronget enz z 5- oxybenzocycl obut ene- ,1- carboxylic
ner . o (i PRaPRETORRR IR BEvER LA RRRE S B0 EDER do G E5tRy Towed
- car boxyl i c alkyltihde hairing-notendex yhen 40§ | dtoibs hyldvex phkoyceyiuinyh hayiag
1- car boxyl i i 4-( pzyret vl ).:5-

%8§C|To%%u9164n 4 C atoms 1(1 ;ﬁgﬁ é.gv%(;y Qgﬁé& Lgré, halogen of atomic

hydr oxybenzo ne- - car box aci d,

4- ( 2- cyanobawmlss pfonaty mers FhamA5cord/obavene. Brdch risoraabogyh@rdearbanyl,

4- (2, 6- di nethyhheNIowdy aﬁz&?éa@amyﬁmag lnidBUldtaCehemC A d @kdhd Gn &Hel Gower
4- (m met hyl t hi obenzo%l )-5- 25 hydr oxgbenzocgé:eloobut ene-1 -carboxylic
acid,  4-(2Eo%N RethoRYoemady| SHeseth, ot Bk P B Foc §tT BBERERE: 1- carboxylic
aci d, 4-(p-nethy|benzoyl)35-hydroxybenzocyclobutene-l-carboxylic aci d,
4-(o-chlor Otge.nzg*ylp):&cSe-ss according to patent claim 1, wherein compounds of the
formula I, in which Ph is phenyl which is monosubstituted or
disubstituted by lower alkyl having not more than 4 C atoms or halogen

of atomic number of not more th__an 35, and R is carboxyl or carbamyl, or

IS




hydr oxybenzocycl obut ene- | -carboxylic acid,

4- (o- net hyl benzoyl ) - 5- hydr oxybenzocycl obut ene- 1- car boxylic acid or

4-1 2. 4-di chl orobenzoyl ) - 5- hydr oxybenzocycl obut ene- 1- car boxyl i c acid o
salt of one said conpounds with a base according to claim1. 30 10
4- (o- Fl uor obenzoyl ) - 5- hydr oxybenzocycl obygg ene- 1- car boxylic acid or a
thereof with a base according to claim1. 11.
4-%6{Bronnbenzoyl)-5-hydroxybenzocyc|obutene-l-carboxylic acid or a sal
thereof with a base according to claim1. 12. '

4- ( 0- Fl uor cHEAZIRMeY- Blhexuearbpneh having optimene -thant Goatansdin the lower

4- (m met hoxgikBkP Yart Pz aydaditoehedeor R €h QX BRENZ sy Prepatteane- | - car boxyl i c
acid nethyl ester or 4-(2,6-dichlorobenzoyl)-5-hydroxybenzocycl o-

but ene- | - car boxam de according to claim 1. 13. A conpound according to any
one of cl aiérs 14 pBocebsaackodding td patentisAail 13 Wihadedf cddmpouridst &b dhef

treating t 0 ol b . 0 I_Qo. t o, any one of
clainms 2, g‘k'% rgl,ﬁgqén%l %gi orP hu]gsce%lh%&y;i Yﬁiécﬁiagg%?lgs%l%g }il)%ugtegf " re%[ﬁl/ ng 40
t he: human dosihieraby Jedygen Bf Ftombepouher adcortimpre thamdp ambRois cl ai s 1,
3,\4 and 8 dPpddyil BF dkBaidyA0 Sh A0sd1t Ch&MeBE LA tRSa Fakb; JrBf JAPURILIY agent
and/ or antinoci ceptive agent. 16. A conpound according to any one of clains
2, 5, 6, 7 and 12 for use according to claim14 as anti- inflammtory agent
and/ Ior agt inocixgpg&ese aﬁ:ﬁﬁ'ﬂingli? pfatﬁﬂtld&am qc;eﬁstﬁyqzru(laenwy&pas-&yw&y?f a
newel substitute nzo nong o ornul.a.l according to ' or of a
salt ther eotfef‘zﬁ‘f*?'é’llgﬁlf‘éeﬂgég'd:afﬁmiyllfﬁfe a BP0 tin '8{‘9°§°ﬁf%°3&£'agdpy% ounds of
t he fornul deb@odyrlobutene-1-carboxylate, metlll 4- Gb chlorahémdvyll bri-hydwnkyX2
t oget her regj t up_ r - (70 - hs_ 4 via the
car bonyl gﬁ%&gégg)ﬂ? ﬁ‘é&?‘gd?cchb%ﬁqggéd)’ %h‘a’elp?(e me)rlll?gy%%%&%%,?g?&go%g of the
radi cal s Xipeapecycdobusneskrrasbexydabryp nethilhé- frochdoxobenzoyd)(sie) X3¢ ot her
repr ese Bt S Wfﬁ%@ﬁ@h gi@c:dtﬁﬂéQf@&%b%x?lﬁfe_?uﬁhtgyglﬁ-i(a-%ﬂbﬁzoﬁﬁpﬁesf‘m S
ower or a Xy-prqtectin roup ‘,oor represents
ydr ogan, RYKE-RPCEPEIBERe 1 TaEH e Rty b A KR 8-t oo b RY bt
and t he prisraygrgxyebertiocyclolacaisp bsaabsnyhatk y inethyl M- (D)4- i N a conpound of

the f()rnU|Eﬁi@ﬁlgrdsenibylghs;gyzroxy-Qgﬁg%%§gﬁdbzgénéi¥lcarboxylate, methyl 4-

(3,4-dichlorobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl

4- (o-bromobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl 4-
(o-acetoxybenzoyl)-5-hjdrpxy-benzocyclobutene-l-carboxylate, methyl 4-
(o-methylthiobenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate, methyl
W 4- (o-trifluoromethylbenzoyl) -5-hydroxy-benzocyclobutene-1-carboxylate,
~ methyl 4-(m-trifluoromethylbenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, &4-(p-methoxybenzoyl)-5-hydroxy-benzocyclobutene-1- .
carboxylate, methyl 4-(o-methoxybenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, methyl 4-(p-cyanobenzoyl)-5-hydroxy-benzocyclobutene-1-
carboxylate, methyl 4-(m-methylthiobenzoyl)-5-hydroxy-benzocyclobutene-
l-carboxylate, methyl 4-(m-methoxycarbonylbenzoyl)-5-hydroxy-
benzocyclobutene-1-carboxylate, 4-(2,6-dichlorobenzoyl)-5-hydroxy-
benzocyclobutene-1-carboxamide, methyl 4-(2,6-dimethylbenzoyl)-5-
hydroxy-benzocyclobutene-1-carboxylate, methyl 4-(2,6-dimethoxybenzoyl)-
5-hydroxy-benzocyclobutene-1-cafboxylate or methyl 4-(o-methylbenzoyl)-
5-hydroxy-benzocyclobutene-1-carboxylate is prepared.

8. A process according to patent claim 1, wherein 4-(benzoyl)-5-
hydroxy-benzocyclobutene-1l-carboxylic acid, 4-(m-chlorobenzoyl)-5-

* C L N s *




in which X4 représents a radical that can be converted by oxidation or
solvolysis into a group of the formula -C(= 0)-Ph. X4 is oxidised or .
solvolysed to the desired group of the formula -C(=0-Ph, or a compoung

the formula [err] (XI') or a phenolate salt thereof [ £t
treated with water, an al cohol or ammonia or an am ne having at | east 23
hydrogen atom and, if necessary, the i sorff® -of the fornula | is isolat@
from/a mixture of isoners obtainable according to the process, or a .
conpound of the formula [err]: (XII'1) or a phenol ate

ang/ Orl Ca;(?ﬁf&@d ?%éﬁb&yél%ﬁﬁ@&ferlldlr'lﬁ@:kﬂllcfﬁiﬂu|lﬁ-(ﬁtmétﬂ?ﬁﬁe&ﬂﬁl)ﬂﬁ t he

radi cal s an

err] represents_free, etherified or terifi ydr oxy an
a radi cal xbygoxyzhenzoryrobptane- hiarPeHTLC (ilds (4sdP- ‘élﬁl‘?é?l??’\zgﬁ B
esterified hy@koayybdmpémbﬁeedeymmamyms shdds 4-42;¢-dichlofdbemppyd s ent S
hydrogen an err 2Py &8 0 tignal Ly nodified
0X0, IS redﬁ%%d’xylbenzmﬁ;'cel %unc |%na carbggilﬁdgg%é?{] € gféthe sanme that is
ot her than dhcléstebetapyb)ﬁ%bydﬁoxrmnkwmpwtpneolr capbexyd i¢ taciderdcdP: t he
functional | ylBbLEh s plasY &Z%a}mbéy&lqw@emeeﬂ . Q¥peghiel aias 4tb0 a free,

estepified or a dat ed car rou in a conpound of_ the for Ia HO
[er r] methylthiobepm])) gdlydroxy enzocyclobutene-1-carboxylic acid, 4-

h in which ¥1PrhSR6RIH 1‘:$etﬂoﬁfplsphﬁfrok%emd§|¢|lan{tﬁﬁé]1-55rt&ﬁg'1{.erai:}.d, 4-

adical [ or (P v Elgprame By Ibamen by aro oo e Ikt PR Rt o oo
65 0132566(4 Mdﬂybeﬁzoym ehhxalﬁoxyepemembbatgreom pcarhaxyld&na@eﬂ, céripert ed
into hydroxy, .of bP’n 5:1|§_ %H}?Jx&oﬁenz% cloﬁuegﬁvfréﬁgdﬂzﬁﬁg L4dr oxyp-i t being

possi ble to com EOXI e conversion a radical mtoaagroup
Ph- C(=0) - i eyamaheozexls - bfhydnexy-bengrcyciohytene tlheaherybi %i%ﬂv@r $ron of a

][adi cal [erighhdy 1ﬁeﬂo9ﬂpiﬁﬁ§&rdx9tm&]§ @Fuﬁgfgféﬂfbaﬁrﬁéﬁlh& aeth, e @t arting
roma Corres CcO oun e or mu
OOXI X) 25 8f ‘fiﬁ-tEB‘%tﬂ“ﬁgyp]t)ﬁé -RpiTgEY ?FF‘E“&’GEH&E%P%& 81"1%?"?%‘? e&fdxd- (% a

group Ph- C( d@pethoftySizp9L)13s hpdrokiicbenabepdlabitent t I+ cablboxydlie Glejd| - (p-

conversion %Lt]:?‘y ggéqu.l g%{ dl‘o:lcyn (e)nzabcgcf)o%tLt?e llcarboxylic acid, 4-(o-

chlorobenzoyl) - 5-hydroxy-benzocyclobutene-1-carboxylic acid or in each

case a salt thereof with a base is prepared.

9. A process according to patent claim 1, wherein 4- (o-fluorobenzoyl)-
5-hydroxy-benzocyclobutene-1-carboxylic acid or a salt thereof with a
o/ base is prepared.

10. A process according to patent claim 1, wherein 4-(o-bromobenzoyl)-5
hydroxy-benzocyclobutene-1-carboxylic acid or a salt thereof with a base

is prepared.

11. A process for the preparation of pharmaceutical preparations, which
comprises mixing a compound obtainable according to one of patent claims

1-10 with customary pharmaceutical adjuncts and/or carriers.
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30 in conpounds of the fornmula XXI and/or wth the solvolytic conversio
X13 into hydroxy in conpounds of the fornmula XXXVI|I by starting from a
correspondi ng conmpound of the formul a g¥x3286er a conmpound of the for
[err] the hydroxy-protecting group is, if appropriate, renoved after
carrying out the reaction and, if desLrggd_ the 45 conpound obt ai nab
according to the process is converted into a different conpound of thg
forvil a | and/ or a conpound obt ai nabl e according to the process is
converted into a salt, or a salt obtainable according to the process is
converted into the free conpound or into a different salt. 18. A

phar maceuti cal conposition containing a conpound according to any one of
claims 1,As3priptgdd 8 to 11, together with customary pharmaceuti cal

adj uvants and/or carriers. 50 19. A pharnaceutical conposition
cont ai ning a conpound according to any one of clains 2, 5, 6, 7 and 12.
together with customary pharmaceutical adjuvants and/or carriers. 55

Clainms for the Contracting State: AT 60 1. A process for the preparation
of a novel substituted benzophenone of the fornula 65 I | 111111-1 11
114241111 C L M S 0132 566 (1) [ERR] .in which Ph represents
unsubsti tewied or substituted phenyl and R represents free. esterified or

am dat ed carboxy, or of a |t thereof, characterised in that a conpound or
2 mxt ur dOGPe CONBBINAR S SEe! PEFRUFS, T ERHY: L. SE T
whigh Y and e LGN beRRPREASR s 1 Bl Of the formuila -C(=0)-O that is
bonded fvia the carbonyl group to the radical Ph and X3 represents hydrogen,
or onejof the radicals X1 and X3 represents a group of the formula
-C(=0)$Z. the other represents hydroggs awd X2 rgpresents a group RO in
whi ch represents lower alkyl or a hfﬂfdkﬁ;ﬁrgfecting group R', or, if X3

represents hydrogen, R nmay al so repjﬁgﬂgt! ﬂogen, S subjecﬂga to acid
treatnment and the primary product is c osed solvolytically, or, in a
conpound of the formula 30 [ERR] in hch X4 represents a radical that can
be corferted by oxidation or solvolysis into a group of the formula

in which Ph represents unsubstittted or substituted phenyl and R represents free, esterified or amidated
carboxy, or a salt thereof.

2. A compound according to claim 1, in which Ph represents phenyl that is unsubstituted or substituted by
lower alkyl, lower alkoxy, lower alkyithio, lower alkanoyloxy, halogen, trifluoromethyl, carboxy, lower
alkoxycarbonyl, cyano and/or nitro, and R represents carboxy, carboxy esterified by a lower aliphatic alcohol,
or carbamoyl having as amino group amino that is unsubstituted or mono- or di-substituted by lower aliphatic
radicals, or a salt thereof with a base.

3. A compound according to claim 1, in which Ph represents phenyl that is unsubstituted or mono- or di-
substituted by lower alkyl, lower alkoxy, lower alkanoyloxy, halogen, trifluoromethyl, cyano and/or nitro, and R
represents carboxy, carboxy esterified by a lower aliphatic alcohol, or carbamoyl having as amino group amino
W that is unsubstituted or mono- or di-substituted by lower aliphatic radicals, or a salt thereof with a base.

4. A compound according to claim 1, in which Ph represents phenyl that is unsubstituted or mono- or di-
substituted by lower alkyl having up to and including 4 C-atoms, lower alkoxy having up to and including 4 C-

45 atoms, lower alkanoyloxy having up to and including 4 C-atoms, halogen having an atomic number of up to and
including 35, and/or trifluoromethy! and R represents carboxy, lower alkoxycarbonyl having up to and including
5 t(.:-atc'.cms, or carbamoyl or N-lower alkylcarbamoyl having up to and including 5 C-atoms, or a salt thereof with
a base. . '

5. A compound according to claim 1, in which Ph represents phenyl that is unsubstituted or mono- or di-

50 substituted by lower alkyl having up to and including 4 C-atoms, lower alkylthio having up to and including 4 C-
atoms, lower alkoxycarbonyl having up to and including 4 C-atoms in the lower alkoxy moiety, halogen having
an atomic number of up to and including 35, and/or cyano, and R represents carboxy or carbamoyl, and also
lt:awer alkoxycarbonyl having up to and including 4 C-atoms in the lower alkoxy moiety, or a sait thereof with a

ase. . '

5 . 6A compound according to claim 1, in which Ph represents phenyl that is mono- or di-substituted by lower
alkyl-having up to and including 4 C-atoms or by halogen having an atomic number of up to and including 35,
and R represents carboxy or carbamoyl, and also lower alkoxycarbonyl having up to and including 4 C-atoms in
the lower alkoxy moiety, or a salt thereof with a base.

7. A compound according to claim 1, in which Ph represents pheny! that is monosubstituted in the 2-position

60 by halogen having an atomic number of up to and including 35, and R represents carboxy or carbamoyi, or a
salt thereof with a base.

8. 4-(Benzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid methyl ester, 4-(o-chlorobenzoyl)-5-
hydroxybenzocyclobutene-1-carboxylic acid methyl ester, 4-(m-chiorobenzoyl)-5-hydroxybenzocyciobutene-1-
carboxylic acid methyl ester, 4-(m-methyibenzoyl}-5-hydroxybenzocyclobutene-1-carboxylic acid methyl ester,

65 4-(p-chlorobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid methyl ester, 4-{p-methyibenzoyl)-5-
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40 -Q(= 0)-Ph. X4 is oxidised or solvolysed to the desired group of .the/§
fornmulja -C(= 0)-Ph, or a conpound of t¢e3d886mul a : HO [ ERR] ‘
(XI);or a phenolate salt thereof, is trgated wi'tth water, an al cohol
or ma mdaoxwenﬁd&ymﬁufuaeh&wbeﬂ,na&cié REH oM 4102{61&i%&@bé&@msaﬂ%xqbfenzgaﬁl%ﬁ§t 2}
t he i porearbaxplict érid fethiibster] 4-(21-dighidretiensbyf)5 OWdraxyliengbeyciobmbnel IS@BRkGic acid methyl
obt ai napft®: “a@ tﬂ"ifﬂ f"i?‘l'i Privds m&%scvclelpur@ed wid agﬂ methg! dster.fe(b-Rrof®b&Boy!)-

0132566° 1Y fEXV 1S q . fé“'% Pairyeste g; f)r"’ hyfreribegzocycieb
PO ool ddd b Ll Wg e ;r; ) it Y'*‘@“é}z b’
et heyi fmewbrmezemeezoymsaﬂdh ﬁ»eyycamkeae 1- aadb&a:kc acld alethy lipnetl O Ben 6V

repr sehttd'q"Y@emC&‘W@qu'h‘ﬁerbe'rv"es@@mefhvledsté! ﬁhfm hq: w&ﬁtmddq p@gmtobaene

does| 7[ 'b°"r§fh‘ gﬂi% t °°éiﬂ%P o carrb S%'E‘e‘f‘}"é%‘e@r
func; ' 05] en§g xyh tﬁty ¥ flMi ‘OQQ é_ yibenzoyl).5-
deri fvat ths)dﬁ:xﬂfenidhﬁcléba@eﬁ %oiyﬁc SHi Eth% S6r 62 @- @aﬁcﬁébeﬁioy@-mhdﬁo ci QJtéﬁlh
1, or isertpxgilatidiredester atdeadidguacitimonal | y nodi fi ed carboxy group is

converte& b sdl'(\%ﬂz o) %hwdmxmbeamfcv@@uteesﬂ@pnbvaed or am"tiat ed Mmbtﬂwb rﬁ

or, Prd-cphpriis ‘B kgmmtnvwe ? g« g
) d
o\ T T ek
convertﬁ:dﬂ by4 wtéodﬁ:&waﬁzowﬂ)ltmy&ogbﬁu&y obit 1rc3 oGﬂa 14 mQet 15186 nE&,d)c”s

gropp vadwybenzvcwmmpe}Mm&boﬁymt he faxidrul a m&hy XXXVbstér BERH -(odethyithiabénedyl) 1 3

“ﬁﬁ

r epr Bselydeox bw?a 1-sgrRoXylic comﬁert%& titiogorreplehinsnzoyl)-Bihvdrexyhensedyelobutene-1-
t héy-€of Caa0F 'cén% ; i ioremet ? ;’jr',}vd't?é‘fbﬁbmﬁ‘gEgF‘Bvee‘ BRI A8 petle
oxijdat i M@r lcQ) teRe-1.-Qarb & aﬁob@nzg(/lfblﬂyd: &ygnz&j/cloﬁu fbnk -&- JM
of [t he fcad m41(as Vnwmyheﬁﬂaa) Ky aas,weoosamnsnmarbe yiid lagid) catm-[nEJREi}mduaazeyl;as

gr wp[ ox#@nzocyclobutene 1 carboxyhc acid, 4-(2,6-dimethoxybenzoyl}-5-hydroxybenzocyclobutene-1-

/ femethylBgmeeyBlydisyvhensecyciobytens ;fr rhoxylin jagidp drietriierokesagyind
of t h e eg ogv':lcgbutenex? arboxylic acu?y o-methylbgnzoyl gﬁydroxybenzoc clobute g -carFtﬁ)yxyhc
4-dichlorobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid or a sait of one said compounds
! wnth a base according to claim 1.
30 10. 4-{o-Fluorobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid or a salt thereof with a base according
to claim 1.
11. 4-(o- Bromobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid or a salt thereof with a base accordmg

to claim 1.
w 12.  4-(o-Fluorobenzoyl})-5-hydroxybenzocyclobutene-1-carboxamide,  4-{m-methoxycarbonylbenzoyl)-5-
i 35 hydroxybenzocyclobutene-1-carboxylic acid methyl -ester or 4-(2,6-dichlorobenzoyl)-5-hydroxybenzocyclo-
butene-1-carboxamide according to ¢laim 1.
/ 13. A compound according to any one of claims 1, 3, 4 and 8 to 11 for use in a therapeutic method of treating
the human or animal body.
14. A compound according to any one of claims 2, 5, 6, 7 and 12 for use in a therapeutic method of treating
40 the human or animal body.
15. A compound according to any one of claims 1, 3, 4 and 8 to 11 for use according to claum 13 as anti-
U inflammatory agent and/or antinociceptive agent.
16. A compound according to any one of claims 2, 5, 6, 7 and 12 for use according to claim 14 as anti-
inflammatory agent and/or antinociceptive agent.
45 17. A process for the preparation of a novel substituted benzophenone of formula | according to claim 1, or
of a salt thereof, characterised in that 8 compound or a mixture of compounds of the formula

50 Ph‘X1"“x2\#\ /R
[ (11)

55

in which X, and X, together represent a group of the formula -C(=0)-O- that is bonded via the carbonyl

group to the radical Ph and X3 represents hydrogen, or one of the radicals X, and X; represents a group of the
formula -C(=0)-Z, the other rapresents hydrogen and X; represents a group R'O- in which R’ represents lower

60 alkyl or a hydroxy-protecting group R", or, if X3 represents hydrogen, R' may also represent hydrogen, is

subjected to acid treatment and the primary product is decomposed solvolytically, or, in @ compound of the \
formula .
65
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(XXXl X) 55 or to conbine the sol vol yt ga3zsgs/ersion of a radical X4 into a
group Ph-C( = 0)- in conpounds of the forpula V with the solvolytic
conversion of a radical X10 into a groupf€rr] 60 i.n compounds of the /
formula XXI and/or with the solvolytlc conversion-of X13 into hydroxy in
conmpounds of the fornmula XXXVII stafting fyoma correspondi ng conpoun
of tihe formula XXXI X or a conpoundﬁdf Ztve_fofmul a 65 0132 566 -76- XL
t he droxy-protecting group is, priapc! ate, renoved af (&P carrylng oyt
the reaction and, if desired, the thgdﬁnd obt ai nabl e according to the
process is converted into a dlfferent conpound of the formula | and/or a
conpound obt ai nabl e according to the process is converted into a salt, or a

sal t obtplhnepkErepetdtsl Rbiclitha B R QrkaSd b»?ox%%m(r%rts‘énd b Qto"afbﬁ‘ Ggo?ﬁ‘\ formula
COMPOUIGY=0}-Ph, N, & didibell bEsMdlyséiolihe desirdd JPEUPCS? Bife faaiufl- lth Oo of the
char-actoemulsed by preparlng a conmpound of the fornmula 1, in which P

represents phenyl that is unsubstituted or substituted by |ower alkyl,

| oweri al koxy, |ower alkylthio. |oygr alkanoyloxy, hal ogen, trifluoronethyl,
carboxy, |ower al koxycarbonyl, cyanQZandl nitro, and R represents \
carbgky, carboxy esterified by a Io%er allpqa$5§ al cohol , or carbanoyl
havi ng as amino group am no thatgj s dunswestilfuted or nono- o )

di -spbstituted by | ower aliphati%iréabcals or a salt thereof with a base.
3. . A.process according to claiml,pcharacteri sed by preparing a conmpound of
t-h

ormula 1, in which Ph represents phenyl that is unsubstituted or nono-
I - SWb8s lphédsiaddlsdnythéroyiis tRbied lwith avatdd JanlUgdcoh&! cRRRMIoRIS lokiak Bifind hvirdlt 2 Ndast one
Bidkamey ateavandgif ngeessarvathe isomet oftthe foriulCl iafsolred flogwiemixalekeliwyiesoptdmavieng
o #FErdingde thaPrgess. T2 camesned ohiae SgB¥a havi ng an atoni ¢ number of up to
andj i ncluding 35, and/or trifluoronethyl, and R represents carboxy, |ower
xycar bonyl having up to and including 5 C-atons, or carbanoyl or
N- Ifgwer al kyl car banoyl havi ng up tH8. %FQ' n® uding 5 C-atons, or a salt
thgreof with a base. 4. A process acpor rmgt¥7 claim 1, chagggigri sed by
paring a conpound of the fornﬁk@/ n‘gﬁf&h Ph represents phenyl that
nsubstituted or nono- or di- ti'tuted®by |l ower al kyl having up to and
uding 4 C atons, |ower aIkyIth having up to and including 4 C atons,
r alkoxycarbonyl having up to and including 4 Catoms in the |ower

al kox nomala elnCihmxv'n sl tharenti io whiphiFormuls atu SE eﬂfaﬁfdthﬁ Mediqatsi h%eﬂsa%
and ”ﬁs y f I'jro h(\j%{P 09(‘&‘a(ﬁ.dl?’are}‘.be%{ Hro e %’P arsaj )Pg re ete::II:zg
all k@xyﬁ yjl ig i«% gargg é% ﬂ Ilhaggl (QW is Kah an

mbi et Yesthora s%lt Bﬁﬂﬁmlfﬁﬂ G&Yb SNy Ydoulp Qs Edndérted by
char aC§cﬁd‘olysed1td)§'fr¢H warfieagr m-daeqxumwly @rfouﬁ e irf odompbund bf thie formblach  Ph

W

45

) HO\. /\._ _
X\,
S50 h
in which X;q represents a group of the formula >CH-X; 1
55

and Xy represents a radical that can be converted by oxidation into a group R, the radical X, is oxidised to a
group R, or, in a compound of the formula
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represents phenyl that is nono- or di-syhgbigaited by lower alkyl having
to and |nclud|ng 4 C-atons or by hal ogen having an atom ¢ nunber of up
and indluding 35. and R represents carbe®¥- or carbanoyl, and also | owe
al koxycar bonyl having up to and including 4 Catons in the | ower al kox
noiety, or a salt thereof with a base. 6. A process according to clainy
characterised by preparing a conpouﬁﬂ,thhhe fp?nula 1, in which Ph

rebLésents phenyl that is nonosubsti uted mn uhe 2- posi ti on by(hatvonen
havi ng an atom ¢ nunber of up to an mﬂ urdl ng 35, and R represents carboxy

or carbanmoyl. or a salt thereof with ;hbase 140 7. A process according
to claim1l, characterised by preparing
4- (benZoyI rox benzoc cIobutene 1- carboxylic acid nmethyl ester,

4-(o-chl g |f "' Jg d’l° 15rredigte. '1"d’6’ % B9REP "c‘h%{E‘?fdxtprE rted into

est er (R p’ aag )g anaft @%zz}éo gf&ﬂ%ﬁféanrag gl)? a&?é ld=0) in

nethyl ester 4 (n}nethylbenzoy -5- hydr oxy- benzocyclob ene arboxyllc

acid et hyl ester 4- (P—chlorobenzoyl) 5- hydr oxybenzocycl obut ene- | -

car bakyl i an %W‘RY“?\%PFIV'F fgg\glérXXl by starting from a corresponding compound of the formula

4- (p~net hyl benzoyl ) - 5- hydr oxybenzocycl obut ene-1- car boxyl i c acid net hyl

ester, 4-(2,6-dichlorobenzoyl)-5-hydroxybenzocycl obut ene-1-carboxylic acid

met h m;ester 4-(2, 4- dlchlorobenzoylﬁqﬁ hydroxy benzocycl obut ene- 1

-car poxylic aci d met hyl esthef N\ ﬁ o( 3. 4-di chl orobenzoyl ) - 5-

hydrgxybenzocycl obut ene- . - car boxyl i ¢ axéid i ester, (XXXIX)

4- (of bronobenzoyl) - 5- hydroxybenzocycbqﬁh &he- 1- carboxylic aci d net hyl

est ef js 4- (0- acet oxybenzoyl ) - 5- hydr oxybenzocycl obut ene-1 -carboxylic acid

| ester, 4-Lo-nethylthiobenzoyl)-

dr ox MMWMGGMOMQB'W canxersjory of| 4 radica Xj ito a gmprfSh}C( =@¢timpompounds of the formula

-t ri MWiGthe solygivtic qpayesienRt A 35iqe X‘S'"W’B%)Wﬁkocycl obut ene- 1- car boxyl i c
thyl ester, 4-(mtrifluoronethyl benzoyl) - 5-

oxybeng Q&N&hﬁﬁklﬂf HeSolnmufe0ON AXY/bi Witttk SoIvBRtiB ¥bnveSibR bf X,5 into hydroxy in compounds of

- et rexXyienzXyRV)i-iy-smeniirgtxonh e caresyaidoh wbepmind otthb docmbie XXX @ armetrhgund of the
4iqrouipet hoxybenzoyl ) - S- hydr oxybenzocycl obut ene- | - car boxyl i ¢ aci d

'b ester. 4- ( p- cyanobenzoyl ) - 5- hydr oxybenzocycl obut ene- I-carboxyllc

acizd nmet hyl ester, 4-(m

met hyl t hi obenzoyl) - 5- hydroxybenzocthgbq}epe 1 -carboxylic aacid met hyl

ester, 4-(m 55 s=—X%10 (XL)

netho§ycarbonylbenzoyl) 5- hydroxybenz;gy butene | - car boxylic acid methyl

el 4- (2, 6-di chl orobenzoyl )- 5-hyd §benzocyclobutene- 1 -carboxam de,

4;(2 6 drnethylbenzoyl) 5- hydr oxybenzocycl obut ene- " 1 -carbonyic acid

’t hyl ester,

QYG di e hmc;kbermayihg goum isdif epnrbreiateo ol cmaneemn/mgeartbe Ftroe aa@/r'ﬂdemseth e

t er4dor campqupd RBP'nWQ)%qu'd a the [{RseiS FRBVEF S Al %‘Ufféh‘e”TW"g‘ W d .

t hyl e§t°%'£"’°”8" olase n§° :%cgfrﬁ[eé OQ mef i 'E‘ dimo Rl 361 B °SBYERY cﬁ’r‘"eb" r| ng

- ( benzoyrgh gpi@(ra i a comBound a@&FWh’ hhﬁorﬁ%\‘ 6laims 1,3, 4 and 810 11,

-(mchl @Jgab@mmy&u)maahWtsre%y&wweqyﬁh@bud/emrrferscar boxylic acid,

- ( m #fet hylShk phaypbgeutical sitigrheantainingcd esmpownrbackarding koany|one of @timg 2. 5. 6. 7 and 12,

- (p-chl (5‘?%5\9?1‘26}/?")’”5‘??{ PERGRYEIRR BUYREPSRRY/B R Sc ar boxyl i ¢ aci d,

- (2. 6-dichl orobenzoyl ) -5- hydr oxybenzocycl obut ene- 1- carboxylic acid,

- (3, 4-di chl orobenzoyl )-5- hydroxybenzocycl obut ene-1-carboxylic acid,

- (o-&#etaiybenzoyl ) - 5- hydr oxybenzocycl obut ene-1 - carboxylic acid,

- (o-met hyl t hi obenzoyl ) - 5- hydroxybenzocyclobutene 1- carboxylic aC|d

- (o- trlf%ﬁﬂt%ﬁﬁ?%vﬂéé 8Y1)-5- 65 hydroxybenzocycl obut ene-1 -carboxylic

Ci d 4 (MalobdebdsYQr pﬁﬁtmtm@@y&tr Db AL dDENRBRABRY R ilabiRne - 1 0132566
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-77- carboxylic acid. 0132566

4-(o0- nethoxybenzoyl) 5- hydr oxybenzocyclLpbut ene-1| - car boxyl i c aci d,

4-(p3 t hoxybenzl )5- hydroxybenzocycl obut ene-|-carboxylic acid,

4 ( p-¢gyanobenzoyl ) - 5- hydr oxybenzocycl obut ene- 1- carbo aci d,

4- (2. 6-di et hyl benzoyl ) - 5- hydr oxy zogycl obyt ene-1 -car boxyl ic acig
4- (m fret hyl t hi obenzoyl )-5- hydr oxyb®gZ0sycl pbut ene- 1- car boxyl i ¢ ad //
4-( &:dlnethoxybenzoyl) 5- hydr ox eézod&nLDbutene 1- carboX¥dic acid

4- (p-ret hyl benzoyl ) - 5- hydr oxybenzo¥yc Rabut ene- | - car boxylic acid,

4-{o-ichl or obenzoyl ) - 5- hydroxybenzdmyclobutene 1- carboxylic aC|d or a salt

of orje of said conmpounds with a base 9. A process according to claim
1,

hay aRLR Ph 36 esentYnsdBbGBAR oD Yubstiule - hb UL OPENZONL ) s P i :
hydr dxyBenzaeys L Eﬁ;r&ﬁg:shlrat&@ﬁ QOWt f:tqf“caﬁ.bp eylar @mmﬂt’%ﬁ i 'e?ié?‘e'fﬁg i
10. |A" process according . claim 1, ¢ aracterlse by preparlng

4- (o} bronobenzoyl )-5- 10 hydroxybenzocyclobutene 1l-carboxylic acid or a
sal t§ thereof with a base. 11. A process for the preparation of a
pharmaceutical conposition, dﬁaﬁavveﬁmsgd in th&t a conpound obtalnable by
a ﬁrdcess according to any one of claing 1jT0{10 i s conbi ned Wiy custonary
phaﬁhaceutlcal adj uvant s and/ or carr|§w3§/FEVénd|cat|ons pour les Etats
coniraetants: BE, CH DE. FR GB, IT,*L1° LU NL, SE. 20 1. Une nouvelle
benzophenone substituee de fornule 25

??IQ w('dc“ XPIQnd3§ Q) Qtﬁerl r@%‘dgnk g chnxp o?Weef%ﬁnMae ”096 ORSs B&%@X Lrﬁ tmp&rbonyl
t igloll tdHle radRsid htaue X§ tepFBséRPAIPHRA, Br Ut GUB& AN, RAK X, lebraiddts LRI Of tHeC
Mfd@yla 0C( =M)-ZStbk other regregprgIge®geland Vi repesspras £groay RID- inavhicd\Re regliesants Iower]
s |alé jLesla idroxeprotestivg groum Rir eruif Xapersesehts hvdmgeny Bsmpy leo mpreser ygregre. jsar
é%’ 1312rY I‘@"ﬁ"l?f‘b?'!de‘l}? gfimafy pepdyct;is, espmpesed sohvgiytigallynerginia frEPPYad of the
§y inferieurs, des 40 hal ogenes,  des groupes trlfluoronethyle

c xboxy, (al coxy |nfer|eur)-carbonyle, cyano et/ou nitro, et R represente
groupe carboxy, un groupe carboxy esterifie par un alcool aliphatique
ferieur ou un groupe carbanyle Bﬁ{yant enAant gue groupe am no un groupe
1 N0 non substitue ou nono- ou di- subsﬁltue par des groupe&v)ali phati ques .
rieurs, ou un sel d un tel co g@/et t d' une base. 3. Un conpose sel on
revendi cation 1, dans |equel Ph"tepresente un groupe phenyle non
sybstitue ou 45 nono- ou di-substitue par des groupes aIker i nferieurs,

alcoxy |nfer|elérrses aIcano;toxy |nfer|eurs ﬁr gng& ﬁgqﬁg ula
l qﬂ? ﬁ‘% {nsg 6 i T&r 50 vo|y ? gsir %{F % egt% % Q&o&@ %T heUl
groupg”g@a erl un a1 €60 atique |n eriear ou un groupe

far banyl e portant en tant que groups am no un groupe am no non substitue ou
ou di-substitue par des groupes aliphatiques |nfer|eurs ou un sel

(Tigﬁ teI conpose et d'une base. Ho\/\

l/ =0 - (X1)
s‘ 0\( \, /"'_"
]
isv
or a phenolate sait thereof, is treated with water, an alcohol or ammonia or an amine having at least one
hydrogen atom and, if necessary, the isomer of the formula | is isolated from a mixture of isomers obtainable
! according to the process, or a compound of the formula
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50 4. Un conpose selon |a revendication 1, dans |equel Ph represente un
groupe ,phenyl e non substitue ou nono- ou di- substltue par des groupes

alkylejlnferleurs contenant jusqu' A 4 RAbBIAE66de carbons inclus, al coxy
inferieéurs contenant jusqu'i 4 atones degarbone inclus, alcanoyloxy
inferieurs contenant jusqu'i 4 atones de Carbone inclus, des hal ogenes de
nungpo atom que allant jusqu'a 35 inclus et/ou des groupes
rifTuoronethyle, et R represente ugy,grqups garboxy, (alcoxy
inferileur)-carbonyl e contenant jusqu‘$/5\aLa§E§<de car bone inclus, 55
carbanyl e ou N-(alkyle inferieur)c banyl&_canQnant j usqu' a &TaTbnes d
carborie inclus, ou un sel d un tel fﬁﬁbée e&,d une base. 5. Un conpose
selon:la revendication 1, dans | equePh Ph represente un groupe phenyle non
substitue ou nono- ou di-substitue par des groupes alkyle inferieurs
cont effant of 4l pAkholatedardil & NBRFbokhRats 351D Makeok, I Wiith férhlaid-dt Mdadr dridf R Ithe HidRals X; and X,
cont e.nanhprpmqufea ethaffiedresesteifiedihfiiooxe andg Fadisal X al Xothyt dors eatirguesprtdeae boiwyified
cont enarff @ tarsf ‘hydrgxygepresegisdiidrgaefeasdoed Sner Xafenresenig drdroges a ?‘t jnd Xare@tb‘ért free
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et
des, 5530 fro8 LesiRrifePbrGMiiMeR ciibollf diblSorCin b RoMpbuRblof %%ﬁwi‘ 's°
enco e (alcoxy inferieur)- carbonyle contenant jusqu' a 4 atomes de carbons

ys dans la partie alcoxy inferieur, ou un sel d un tel conpose et d' une
6. Un conpose selon |a revendig@ti n 1, dans |l equel Ph represente un

7 phenyl e nono- ou di- substitue gﬁgg,des gr oupes aIQ&kg
rieurs contenant jusqu'a 4 atonnﬁgiﬁﬁ9 ns inclus ou des ogenes de
ro 111111111111111111 [err] 0125686 - 78- atom que allant jusqu'a 35
incfus et R represente un groupe carb¥xy ou carbanyle. ou encore (al coxy

i nf ﬁ?eur) carbonyle contenant jusqu a 4 atones de carbone inclus dans |la
el Rk bl Ehrb&liya bl WPudHrmiliaenlgl, compose et d une base. 7
ose selon [ & Tevendication I, dang equel Ph represente un groupe
phgnyl e nnnosubstltue par un nalogene de nunero atom que allant jusqu' a 35
i ngl 88 enangdobi teprosents arpdifal thap candiercpaveried by Qxidationdnte B @soyP Buthe reigal iyl ikoxidised tap
sef d' ur IR eoiffrsmeend ¥t thedorpyBe. 8. Le

enzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl ate de nethyle, le

- chl or obenzoyl ) - 5- hydr oxy- benz cyclobutegﬁEl-carboxylate de

thyde. l|le 4-(mchlorobenzoyl)-5° hgd# ocycl obut ene-. 1-

caeboxyl ate de nethyle, le (XXXVII)

4: (m net hyl benzoyl ) - 5- hydr oxy- benzodye1&bﬂtene | -carboxyl ate de nethyle. le
4- (p.chl orobenzoyl)-5-hydr oxy- benzodgycl obut ene-1| - car boxyl ate de net hyl e,

| e 4z4 p- met hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl ate de

thyle, le 4-(2.6-dichloro-benzoyl)-5- hydroxx benzocycl obut ene- 1-
arboxY! ainewhits )4"3@ $ants 4 ngup that can be converted into hydroxy, or in a salt thereof, Xy3 is converted into

B e R S

(3 4-di chl or o- benzoyl ) - 5- hydroxy benzoyl cycl obut ene- 1- carboxylate de
et yl e, | @ cdmpaunils efrexformmda XX1-by staftipd tramya-chuespendinglcomaeusd et the foapYd xy| at e de
nmet hyl e, | e 4-(o0-acetoxybenzoyl)-5-hydroxy-benzocycl obut ene- 1-

RN
h [ (XXXIX)
X 7/ \./
55 "
i or to combine the solvolytic conversion of a radical X4 into a group Ph-C(=0}- in compounds of the formula
N 50 V with the solvolytic conversion of a radical Xyginto a group/CH-R
in compounds of the formula XXI and/or with the solvolytic conversion of X,3 into hydroxy in compounds of
the formula XXXVII by starting from a corresponding compound of the formula XXXIX or a compound of the
formula _
65
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car boxyl ate de nethyle. le 0132566
4- (o- et hyl t hi obenzoyl) - 5- hydr oxy- benzggycl o- but ene- 1- car boxyl ate de

met hyke, le . ’f

4. (o- }I’I f I uor onet hyl - benzoyl ) - 5 hydr oxy- benzocycl obut ene-1 - car boxyl ate '
de - nethyle, |l e 4(m

trifluoronethyl benzoyl)-5-hydroxy- bénio\ cyuckqbut ene- 1- car boxyl ate de

met hye. | e 4-(p- met hoxy-benzoyl ) - 5- de’ f/ benzocycl obut ed&L) - car boxyl at e

de nHt hyl e, | e 4-(o-nmethoxybenzoyl ):(.5 ydr oxy-benzocycl obut ene- 1-

carbgxyl ate de nethyle, le

4- (p cyanobenzoyl ) - 5- hydr oxy- benzocycl obut ene-| - car boxyl ate de. nethyle, le

4- ehed? '|° P 5%9@9‘99( tebmwvreobmeuwsammmnat ibdepized, the

met h |c@npo‘r% y{{:g ‘Z‘w@ 52 c verted into a different compound of the formuia | and/or

hydr 2 %c n € 3ro E rﬁ’zf con erte ﬁ’éﬁ 5 alsalt orasalt obtainable according to the
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mef hy IC@;orﬂs owjed @lkylthio having up to and including 4 C-atoms, lower alkoxycarbonyl havmg up to and
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@. A process according to claim 1, characterised by preparing a compound of the formula |, in which Ph
4({m tdbteﬁénwpmmthgtl g&i&ﬁ@}dt )dhﬁmbmaiwxwdmnmﬂyﬁhmd)uﬁ SN Incdaling @XGratbreisl €, by
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(o-- V@M&mz YobutBnekly »ctaemzrou;mleslgut"dmelhosmem wijB-h @vw?mclwe"de
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et hy BebydraxyibenzdcycRpbrest- CEdrSdxaarIe 2 O-Xié dnﬁehyldétﬁl(‘)ﬂ]-KJWVbenzocyclobutene 1-carboxylic
acid methyl ester, 4-(2,6-dimethoxybenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid methyl ester or 4-

i (o-methylbenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic acid methyl ester.
8. A process according to claim 1, characterised by preparing 4-(benzoyl)-5-hydroxybenzocyclobutene-1-
60 carboxylic acid, 4-(m- chlorobenzoyl) 5-hydroxybenzocyclobutene-1-carboxylic acid, 4-(m- -methylbenzoyl)-5-
hydroxybenzocyclobutene-1-carboxylic  acid, 4-{p-chlorobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic
acid,  4-(2,6-dichlorobenzoyl)-5-hydroxybenzocyclobutene-1-carboxylic  acid,  4-(3.4-dichiorobenzoyi)-5-
hydroxybenzocyclobutene-1-carboxylic acid, 4-(o-acetoxybenzoyl}-5-hydroxybenzocyclobutene-1-carboxylic
acid, 4-(o-methyithiobenzoyl)-5-hydroxybenzocyciobutene-1-carboxylic acid, 4-{o-trifluoromethylbenzoyl)-5-
65  hydroxybenzocyclobutene-1- ca"bOXVllc acid, 4-(m-trifluoromethylbenzoyl)-5-hydroxybenzocyclobutene- -1-
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cycl obutene-1 -carboxani de selon la revendication.1. 13. Un conpose sel
| une des revendications 1, 3. 4 et 8 apidasgpour | ' utilisation dans un 7
procedé pour le traitenent therapeuthue de I'organisne'huﬁain ou ani ma| .
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?t' ?ﬁfgzonemi qomfoTn wcfaﬁgg
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| " une des gr evieengiogessi Od"hﬁor ing hald@ldfise 5@1' fmarolb@nzoyl) 5-
revendi cmdrmbé_bdocaclo!fi@enetiaqatbomc ageota samuerelon&ultraémé oire et/ou

antinoci céptif. procespy é’éféfj’eﬂgdemgr@! j@r at.i othawdeterised uviey] | mspimemzdrib@rmwsnzovl) -5-

el SRR B

mel ange dﬁu@ﬁﬁ]ﬁﬂﬂ&r&adﬂrsforﬁu e 65 0132566 -79

R 3 135 dans laquel l e [err] et X2 represent ent ensenbl e un groupe de fornule

Céx 5-Orelie au cycle Ph par |'internediaire du groupe carbonyle et X3
résenkg s\ &ggene ou bien |"'un des synboles [err] et X3 represente un

grou ‘formj =0)-Z, |"autre |'hydrogene et X2 un groupe R O dans

I R'powr&pE&SﬂahﬂcwﬂtsgBDnaeDaFK}daelTi nfier, NEWSE. OU un groupe R' protecteur
‘#upe hydroxy ou bien encore, |orsque X3 represente |'hydrogene,

ement 1 UnequesdebrIzoRbEneon substines d4 famesdui t obt enu en premier a .
nposition 2C 10 par solvolyse, ou bien, dans un conpose de fornule 25, -
err] 30 3 dans laquelle X4 represente un groupe convertibl e par

agsi on ou sol volyse en un grogpe de rmul e - Q,) Ph. on oxyde ou on

ol yse X4 en | e groupe recherche f oPH-e—C¢~ - 0)-Ph, ou bien on

Ite un conpose de fornule 4

X

30
| (1).
Ph

35 ' '
dans laqueile Ph représente un groupe phényle non substitué ou substitué et R représente un groupe
carboxy libre, estérifié ou amidé, ou un sel de ce composé.
2. Un composé selon la revendication 1, dans lequel Ph représente un groupe phényle non substitué ou
substitué par des groupes alkyle inférieurs, alcoxy inférieurs, alkyithio inférieurs, alcanoyloxy inférieurs, des
40 halogénes, des groupes trifluorométhyle, carboxy, (alcoxy inférieur)-carbonyle, cyano et/ou nitro, et R
représente un groupe carboxy, un groupe carboxy estérifié par un alcool aliphatique inférieur ou un groupe

\/' carbamyle portant en tant que groupe amino un groupe amino non substitué ou mono- ou di-substitué par des

groupes aliphatiques inférieurs, ou un sel d’un tel composé et d’une base.

3. Un composé selon la revendication 1, dans lequel Ph représente un groupe phényle non substitué ou

45 mono- ou di-substitué par des groupes alkyle inférieurs, alcoxy inférieurs, alcanoyloxy inférieurs, des
halogénes, des groupes trifluorométhyle, cyano et/ou nitro, et R représente un groupe carboxy, un groupe
carboxy estérifié par un alcool aliphatique inférieur ou un groupe carbamyle portant en tant que groupe amino
un groupe amino non substitué ou mono- ou di-substitué par des groupes aliphatiques inférieurs, ou un sel
d’un tel composé et d’une base.

50 4. Un composé selon la revendication 1, dans lequel Ph représente un groupe phényle non substitué ou
mono- ou di-substitué par des groupes alkyle inférieurs contenant jusqu’'a 4 atomes de carbone inclus, alcoxy
inférieurs contenant jusqu'a 4 atomes de carbone inclus, alcanoyloxy inférieurs contenant jusqu’a 4 atomes de
carbone inclus, des halogénes de numéro atomique allant jusqu’a 35 inclus et/ou des groupes trifluorométhyle,
‘et R représente un groupe carboxy, (alcoxy inférieur)- carbonyie contenant jusqu'a 5 atomes de carbone inclus,

55 ou carbamyle ou N-(alkyle inférieur)carbamyle contenant jusqu’a § atomes de carbone inclus, ou un sel d’un tel
composé et d'une base.

5. Un composé selon la revendication 1, dans lequel Ph represente un groupe phényle non substitué ou
mono- ou di-substitué par des groupes alkyle inférieurs contenant jusqu’a 4 atomes de carbone inclus, alky.thlo
inférieurs contenant jusqu'a 4 atomes de carbone inclus, {alcoxy inférieur)-carbonyle contenant jusqu'a 4

60 atomes de carbone inclus dans la partie alcoxy inférieur, des halogénes de numéro atomique allant jusqu’'a 35
inclus et/ou des groupes cyano, et R représente un groupe carboxy ou carbamyle, ou encore (aicoxy inférieur)-
carbonyle contenant jusqu’a 4 atomes de carbone inclus dans la partie alcoxy inférieur, ou un sel d'un tel
composé et d'une base.

6. Un composé selon la revendication 1, dans quuel Ph représente un groupe phényle mono- ou di- substitué

65 par des groupes alkyle inférieurs contenant jusqu'a 4 atomes de carbone inclus ou des halogénes de numéro
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45 ) [err]
(XI) 50 0132566 [err] ou un phenate de ce
cohpose par |'eau, un alcool ou I'armu%_ac ou une am ne portant au noi nd

at ome  yritjuel BIOEREquEL 35 iritluB f R Feprabend unBPoupR B&bskylod BAFBINRR, B g ..logmp ,.eu,,
obt enu ,paw'ec@npnm debgu'adretorss] d@ @irboae @lus Abas la PAKIe Bk iRfe |edrS &1 d8n tel

f nulsm reduit un conpose de fornmule 60 65 Il 111111 111 11

n
ans lqgup! Ph qepiesenta ug, glope phépyie menogwlistiye derain
syrrb adgngaue;}? eﬁﬁfgﬁgﬁl@ h@%ai'bd BreB SRR G PR PPLRPRNE YR SIWRR FRrboxy ou

et her i Ta ke Mbeee:lyens1hf/drexyeuenkocmuucénemcsmbxyﬁwedeXs-e:hmeIQE @36:88i8Bbenzovi) H,8QIENE,
é”ng(:ycl xylatﬁ dqlq) e‘n@ybt )’8 at(mf QNOF betﬂﬂOylgs Bytdxy-DEfotidlobaténe-1-

event u@‘;é‘f@ B' )i e R g T tbie @e"%hcﬂuwx pe Iva teetieve) (pLd-
carb k:t i é‘ t’ty éﬁ 4?§;F§l q%lﬁo g"a |‘B E;ocyf)g g:gb‘rmel

de f Grcmdxelatle auﬁawqu@a a2, ES:EIGGroSHJ\zM 5eHYHS Qy cQ lém
d' un- ]t4e'14 @mlmegenzoyjhs mwemzbyltyeiogmmqeewwmmyda rfuaﬂet D 13-(63B obaao@)aer
sol volr Ve H"ZGT'Y" ¥R d@\/whmllq 'b(?eqwtom’e@pvlfﬁ bydoaxy-hpnzdeyclobutéds-en
mmﬁg Pepanzoc %9 Pqte'ree'p@ésoemte demeyrisupe

dans{ GIPEAT Bl m-
de\ & '{rhf éF{ﬂflﬁj‘nz i-5§;w{c~!@].|y- 25 ycioh rbi o:Vb QSOIQ & eebf‘lo? ﬁglzotlg 5-

ox YR hjdedty-Benzucyclyb@ERe! - Rrb@wa@wdﬁtﬂya Ielafw-ﬁaet LEVbB omﬁ n,
dans mqu oﬂeemetevlé de t(b-eyabBbgneayt){5- rﬁ&othdiEoodamdnaquedbb@la)élae rnefmwserut e
un p’eﬂ‘g vgﬁr'edfehv tﬂi'z'g«veem-éen Y piryylate de dithyleufe 4-62.6-diméthoxybénzoyl)-5-
éb enzocyclobuténe-1-carboxylate de méthyle, le 4-(0 -méthyibenzoyl)-5-hydroxy-benzocyclobuténe-1-
5a oxylate de méthyle, ou le 4- (o-fluorobenzoyl) §-hydroxy-benzocyclobuténe-t-carboxylate de méthyle,
selon la revendication 1.
9. L’acide 4-(benzoyl)-5-hydroxy-benzocyclobuténe- t-carboxylique,
I'acide 4-(m-chlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
Iacide 4-(m-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(p-chlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(2,6-dichlorobenzovl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(3,4-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(0-acétoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
ie 4-(m-méthyithiobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,
I"acide 4-{o-méthyithiobenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I"acide 4-(o-trifluorométhylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(m-trifluorométhylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(0o-méthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(p-méthoxybenzoyl}-5-hydroxy-benzocyclobuténe-1-carboxylique,
{"acide 4-(p-cyanobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I"acide 4-(2,6-diméthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(m-methyithiobenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(2,6-diméthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I'acide 4-(p-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxyligue,
I"acide 4-(o-chiorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
I"acide 4-(o-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique, ou
'acide 4-(2,4-dichlorobenzoyl)-5-hydroxy-benzocyciobuténe-1-carboxylique,
ou un sel de I'un de ces composés et d'une base selon la revendication 1.
10. L'acide 4-{o-fluorobenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylique ou un sel de cet acide et d'une
base selon la revendication 1.
11. L’acide 4-(o-bromobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique ou un sel de ce composé et
d’une base selon la revendication 1. ]
12. Le 4-(o-fluorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxamide, le 4-(m-méthoxycarbonyi-benzoyl)-5-
hydroxy-benzocyciobuténe-t-carboxylate de méthyle ou le 4-(2,6-dichlorobenzoyi)-5-hydroxy-benzo-
cyclobuténe-1-carboxamide selon la revendication 1.
13. Un composé selon I'une des revendications 1, 3. 4 et 8 3 11, pour l'utilisation dans un procede pour le
traitement thérapeutique de I'organisme humain ou animal.
14. Un composé selon 'une des revendications 2, 5, 8, 7 et 12, pour ['utilisation dans un procédé pour le
traitement thérapeutique de I"organisme humain ou animal.
15. Un composé selon I'une des revendications 1, 3, 4 et 8 4 11, pour I'utilisation selon la revendication 13 eén
tant qu'agent anti-inflammatoire et/ou antinociceptif.
16. Un composé selon I'une des revendications 2, 5, 6, 7 et 12, pour I'utilisation selon la revendlcatlon 14 en
tant qu‘agent anti-inflammatoire et/ou antinociceptif.
17. Procédé de préparation des nouvelles benzophenones substituées de formule | selon la revendication 1,
et de leurs sels, caractérisé en ce que I'on soumet & traitement par un acide un composé ou mélange de
composeés de formule
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S Tre

on convertlt X13 en un groupe hydroxy, et ant preci se que | a conversion pa1‘/m?i\l
oxyda ion d un groupe X4 en un groupe Ph-C(= 0)- dans un conpose de formu

V peuj etre conbi nee avec | a conver5|éﬁ§4%§ﬁ oxydatlon d'un 60 groupe
en unf groupe CH R dans |es conposes mul s en partant d'un co
correspondant de formule 65 111111 114911 0132566 [err] (XXX X) et
| a, conversion par solvolyse d' une groupe X4 et un groupe Ph-C(=0 - da
coﬁposes de formule V 15 peut etre associee a | a conversion par solva

d' un.groupe X10 en un groupe ~CH R dans |e conpose de fornule XXl et/ Q§ 5
avecjla conversion par s&hvdlyse.d%AXIS un groupe_lgdroxy dans |es

conposes de fornmule XXXVII1, en parta _ f’gorrespondant de

formul e XXXI X ou d'un conpose 20 de §5

3 le cas echeant, apres |la conversio

e groupe protecteur du 10
groyps hydroxy et, si on |le desire._on vertit | e conpose Bau par le :
procede en un autre conpose de formule | et/ou un conpose obtenu par le

procede en un sel ou un sel obtenu par |e procede en | e conpose |ibre ou en

un autre sel. 18. Une conposition pharmaceutique contenant un conpose selon 15
| "une  desms nayoemdXe @i X9 Reprdsentdnt éhs@hblS vl ghdupedd forVS -6]29D)-Dr RRAdIal Sycle Ph par

auxi | iVirtermedieitd du graipe cuatbesy hamaewasenqumdnqeuel @u bien I'un des symboles X, et X;

4 19. femesew gequpe s'hijn'dF rﬁic@trh piee 'dumomm Xam 9P B'Pe dans lagne! R 1gpwdsattes

T even%&%&f‘t enee jale :ttlg; % B; y ggu 6? §2’ A QieF g laraque X3 2

Fsoval}se, ‘éﬁs%e ues usu Revendi |o“r'fs e"” £ PRSP stomposition

cont r acdaanun co%'BoEé)deforniule Pr ocede de pr epar atl on de nouvel | es benzophenones
supstituees de fornule 55 60 65

| ' 2

i’zs
HO R
7 .
i 3
| 0 (V)
! X X
4 ] *
f
’ 3
35 .
dans laquelle X4 représente un groupe convertible par oxydation ou solvolyse en un groupe de formule
-C{=0)-Ph, on oxyde ou on solvolyse X4 en le groupe recherché de formule -C(=0}-Ph, ou bien
on traite un composé de formule 4
..
/- .
(0] 7 |
4.
= 0 (XI)
45 0] .
\ N
I ¢
Ph

ou un phénate de ce composé par I'eau, un alcool ou 'ammoniac ou une amine portant au moins un atome
d'hydrogéne et, & partir d’'un mélange d’'isoméres éventuellement obtenu par ce procédé, on isole si c'est
55 nécessaire I'isomére de formule |, ou bien on réduit un composé de formule

60

65
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0132566 -82- [err] dans laquelle Ph represente un groupe phenyl e non
substitue ou substitue et R represegti@24gg 9roupe | carboxy libre, esterif;e."’
ou am de, et de leurs sels, caracterLﬁﬁ%en ce que |'on sounet a un

trai tenent par un acide un conpose ou | ange de conposes de fornmule R
[err] - (I'l) 3 dans laquelle [err] et X2

representent ensenble un groupe de formule gg(:c»-C)relie au cycle Ph par

| "kntermedi aire du groupe ca nyle et X3 represente |'hydrogene, ou bien

| " un, des synboles [err] et X3 repeesemie_un [ GpIpe de formule -C( O-2,
|'autre |'hydrogene et X2 un grolype R {} dans I'€guel R represente un
groupe al kyle inferieur oufun gr e pijotectieury du gr oupe( @Eléxyz'_ R' ou

bi en encore, |orsque X3 rea*e t e\ ATydr ogene, %gal ement ' hydrogene, et on
dechrpose | e produit obtenu eh prenier par s}%vol yse, ou bien dans un
conpose de formule HO Ph R 40 (V) 45 dans laquelle X4
represente un groupe convertible par oxydation ou par solvolyse en un o
groupe de forrmule 50 -C(= 0)-Ph, on convertit X4 en |l e groupe recherche de
f or muldans Igqueli@yunfaly myins dex suboled X7 et sepirésenty srgroune Ryfiroxy dyentyqllgnens etharifiéoypose
dé, f”'Gftﬁ'ﬂﬂeeetEgB‘."@@a'Gg c‘ue i(g_,tlrigiseffm‘%l'hyd ogenpgou bi XH@:E f? Ihydrogéne et Xg et'Xg un
kXT") gmlgzgﬁzﬁﬁveawglﬁa eg syRiung Coﬁﬁ%gg op%‘tlgonie le, ouun pens eceélgr c%raoxlylatedun tel

r
i une modi ti
eau. a anmonrl ac
OU  UNE3and 1l WeriPOEdroRyie PActiBnél e Hdtmale 0 BRrel qu'un @stBydli AGANR dRtrormuld dlolidbnstinddl
nel adge tel' dospossr es coytminle gravpec@ripx e doietioromodiiél mar sblorise ee uo'gesipe carboxy
Me¢e deaatueliemdnt pstésifiéon amidesayriasl e 1, ou bi en

dans un composé de formule

50 = —%0
: (XI)
. 7\ T AN ]——J
Ph

dans laquelle X;q représente un groupe de formule : CH-X1 1

40 et Xy; représente un groupe convertible par oxydation en un groupe R, on oxyde le groupe Xy en un groupe
. R, ou bien, )
N/ dans un composé de formule

45 .
X453 Z R
o ] (OXVII)
¢ X '
l
Ph

55

dans laqf:elle X3 représente un groupe convertible en un groupe hydroxy, ou dans un sel d’un tel composé,
on convertit X3 en un groupe hydroxy, étant précisé que la conversion par oxydation'.d'un groupe )$4 en un
groupe Ph-C(=0)- dans un composé de formule V peut étre combinée avec la conversion par oxydation d’un
60 groupe X;genun groupe > CH-R

dans les composeés de formule XXI en partant d’'un composé correspondant de formule’
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on reduit un conpose de formule 15 [err] 30 :
X9 (XIr1r), dans grasegl € |''un au noins des synbol e
[err] et [err] represente un groupe hydgqxy eventuel llenent etherifie o
esterifie et |"autre, ainsi que [err] representent |'hydrogene, ou bi ey
represente | ' hydrogene et [err] et Xg un 35 groups oxo qui a

event uel | enent subi une nodification fonctionnelle, ou un phenate et/o
carboxyl ate d' un tel conpose, ou bien dans un derive carboxyle fonctionge
de formule | autre qu' un esterRof un ide de forrmule 1, ou dans un sel

d un tel conpose, on convertit | Ea:a.nba[é}/) qui a subi une
n unl oups cargg

nodi fi cation fonctionnelle par sol ) '
eventuel  enent esterifie ou am de, n_40 ! dans un %&3@ de for
te un groups de fornule [err] e

HO Ph pB5 dans | aquel l e [err]¥Xgepr
[errX]un groups convertible par oxydation en un groupe R on convertit Ng
groupe [err] en un groups R par oxydation, ou bien. 50 dans un conpose
de f_ornucésgvgg 8%32 56'6 '}184-' ( XXXVI %) Ph dansgrl‘ g(qﬁt@l | e ')3(13 repr(eg:;;te un
groupé CPHPE!C8 Raf ]V ?ﬁlja@‘e B Ry et Us §'Han S"- angjleg gpmpopes odle vV
on ggh\f’é?‘tefrf ai?fgeee%‘aﬁﬁ""ﬁ'i’gﬂﬁé sﬁ&‘/ﬂ'g T groppg Kinfare F'(?PPasarCI‘b)&dati on d'un
groupe X4 dans un groupe Ph-C( 0)- d'un conpose de formule V pouvant etre
conbi jne edaay REomposeaiz\feriiileOXX! REbu BVeY tR¢dnGdlsich pin s@VdldP@e KR leh Jun GrodPe hydroxy dans
gr puge[lescerihrekés eofepode XXX\, fopatiahed )0dompese qoaespanmdantieformuBr{¥Eieou d'un compose 2
cor sﬂ&Fﬂi@H‘F de formule (XXXIX) [err] et |a conversion par solvolyse d' un
groupe X4 dans un groupe Ph-C( - 0)- de conposes de fornule V pouvant etre

Y

[errg d un conpose de forrmule XXI et/ou |l a conversion par solvolyse de X13 2
~en @§n groupe hydroxy dans | es gonposes:de fornmule XXXVII, en partant d'un
comfose- cor respondant de for nul ' d'_u.n_qpqraoose de

| (XL) 3

% 3
le cas échéant, aprés la conversion, on élimine le groupe protecteur du groupe hydroxy et, si on le désire, on
convertit le composé obtenu par le procédé en un autre composé de formule | et/ou un composé obtenu par le
procédé en un se! ou un sel obtenu par le procédé en le composé libre ou en un autre sel.
_ 18. Une composition pharmaceutique contenant un composé selon I'une des revendications 1, 3, 4 et 8 4 11,
. 40 avec des produits auxiliaires et/ou véhicules pharmaceutiques usuels. 4
] 19. Une composition pharmaceutique contenant un composé selon I'une des revendications 2, 5, 6, 7 et 12,
\_/ 8vec des produits auxiliaires et/ou véhicuies pharmaceutiques usuels.

45 .
Revendications
pour I'Etat contractant: AT
50 1. Procédé de préparation de nouvelles benzophénones substituées de formule
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fofnule 50 (XL ). 55 le cas echeant, a35§§5 voir realise la reaction, on
ar
&sd

elimne | e groupe protecteur du groupe oxy et, si on |le desire, on
convertit |Is conpose obtenu par le pro e er. un autre conpose de for /
| et/ou un conpose obtenu par | e procede en un sel ou un sel obtenu par iF S
procede en | e conpose libre ou en un autre sel. 60 2. Procede selonf{l af{\}/
revendi cation 1, caracterise emggeg que L on preparg des conposes de f or\mulieV
I d@hs | aquel | e Ph represente un g nyl e n substitue ou substitdy
par’aes groupes al kyle inferigurs, Icoxyl nferieurs, alkyltzig i nferieurs,
al canoyl oxy inferieurs, des h gen s\\de groupes trifluoro hyl e,
carboxy, (alcoxy inferieur)-car | e ano et/ou nitro et R represente un
gr oupg carboxy. un groupe carboxy esterifie par un al cool aliphatique
inferieur ou un groupe carbanyl gportant en tant que groupe.am no un groupe
am no 65 non substitue ou nono- ou di-substitue par des groupes al kyl e
inferieurs, ou un sel d un tel conpose et d'une 0132 566 -85- base 3.
Pr ocade dsel lequella Ph avmasineain groude, piiaviagioe rsuissitué rucsabsting ét' B neppéseparne gliese
conpas easbate librgr patdriié jou davde. PLlpilelrs selplraragisritisennrecaug i ofy pNSL 2 B EAYAMENhBAT un
subst{i P9 WBFORBIEOU BI'apve LEAIDPPIE E° PAPYIBles groupes al kyle inferieurs
contenant jusqu a 4 atones de carbone inclus, alcoxy inferieurs contenant
jusqy a 4 atones de carbopg_incl usy al canayl oxy i nf eriRurs cont enant
jusq{'a 4 atormes de carbons 1ACIUS, a nes. nuner o at om que al |l ant
jbsdp' a 35 inclus et/ou des groupes triffluorgnethylie, et R rggfesente un
group. carboxy, (alcoxy inferieur)-caronyl ont epant jusqu( b atones de
carbpne inclus ou carbanyle ou N(akkyTe™ ri eur) carbanyl e contenant
jusgu'i 5 atones de carbone inclus, “ou un sel d'un tel conpose et d' une
basq 4. Procede selon |a revendication 1, caracterise en ce que |'on
e i e g e Ak U BB My
gro ertzpﬁﬁﬁﬁ |§1 §&e%wa'ﬁme —é(.bs -Z, Jﬁﬁ’ I'Mr%ge%ﬂ ze{n;g e[h’% %?l_e&fep#pﬁp%'sem_e
al k¥ eyd QloGhd QLIS im@AELLRBNIn Grdast pRtettedl QUTRFoURE HydrolORE ouMidrlkdtoredh 34ub 14,0
I nfier i epfesentOriyaingére, pdataientl' fdapéiera cdlalécatgosdlie prddoit dsteny &l ppamigr par solvolyse,
i nfler i eusign car bonyl e contenant jusqu'a 4 atones de carbons inclus dans |a
i e dpteRygompgsede fpule des hal.ogenes de numero atonique allant jusqu' a 35
FTus et/ou des groupes cyano. et R represente un groups carboxy ou
bamyl e, ou encore (al coxy inferieur)-carbonyle contenant jusqu' A 4
omes de 15 carbons inclus dans |la partie alcoxy inferieur, ou un sel
dfun tel conpose et d' une baseHO5. Prosgde selon IR revendication 1. '
cfr¥cterise en ce que |'on prepareNdes coppesesrde formule | dans |aquelle
PE represents un groups phenyl e nono- ou sti tue par des (qr oupes
' kyl e .inferieurs contenant jusgu d~d at obes—dd carbone incl us{6l des
adOgenes de nunero at om que al #4 NWsqu a 35 inclus et R represente un
gr Mps carboxy ou carbanyle, ou encore (alcoxy inferieur)-carbonyle
gontenant jusqu' a 4 20

dans laquelle X, représente un groupe convertible par oxydation ou par solvolyse en un groupe de formyle
50 -C{=0)-Ph, on convertit X, en le groupe recherché de formule -C{=0}-Ph par oxydation ou solvolyse, ou bien
on traite un composé de formule

& c L [ ] s .+
' e SERNETTER

B st s i LT L et E T LN e e T M0 T R MR b BT L b e LR AT T R M e i A P e

-— o wr r——— i




atones de carbon. inclus dans |la partie alcoxy inferieur, ou un sel d' un
tel. conpose et d'une base. 6. Procede selon |a revendication 1, caract
en ce que |'on prepare des conposes de 0332886 | dans | aquelle Ph
represente un groups phenyl e nmonosubstitigg-en position 2 par un hal oggne
nuner o -atom que allant jusqu' A 35 inclus et R represente un groups carbo y
ou carbanyle ou un sel d'un tel conpose et d'une base.
Procede selon la revendication 1, caracterise en ce quo |'on prepare
e 47 (benzoyl) 5- hydr oxy- benz8€y texe- 1- carboxyl ate de nethyle, le
(o-chl orobenzoyl ) 5-hydroxy-benzdcycl obit enePdc carboxyl ate d& nmethyle, le
(m chl or obenzoyl ) - 5- hydr ox benz cl obut ene “Talboxyl at e Iﬁbthyle
4-(n}nethylbenzoyl)-5-hydf%k obut ene- 1- car boxyl ate de nethyl e,
30
t hy
me

I
4-
4-

|l e

30 g |l e 4-(p-ch|orobenzoy|)15 hydroxy benzocycl obut ene- 1- car boxyl ate de

me le, le 4-(p-nethy|benzoy|) 5 hydr oxy- benzocycl obut ene- 1- car - boxyl at e

de thyle, le

4-(2, 6- dlchlorobenzoyl) 5- hydroxy benzocyclobutene 1- carboxylate de
I

met-hyl e, | or obhenz xy-.benzocycl obut ene- 1
Y. un ‘en’at qg e com oslg par Ioéa/:u)un alcogl ? Xmomac ou Une amine portant au moins un atome

- Cé.\r bﬁixyli'ﬂ cﬁo elange d’isomeres obterru ar ce procédé, on {sole, | rscl;ue cdest neécessaire,
4- ( droxy-benzocyc ut ene- carb

met hyI e on redunt un compose de formule 3 35 | e

4- (o-fbr onobenzoyl ) - 5- hydr oxy- benzocycl obut ene-1 -carboxyl ate de nethyle, le
gcetoxybenzoyl)-5-hydroxy-benzocyc|obutene-lacarboxylate de nethyl e,
le 4 (o-nethylthiobenzoyl)-5-hydroxy-benzocyc|ontene-l-carboxylate de

-carpoxyl ate de nethyle, le i
4- (rg%rifluoromet hyl benzoyl ) - 5- hydro bcycl{o- hutene- 1 -carboxyl ate de
net gyl e, | e 4-(p-nmet hoxybenzoy @®but ene- 1- car boxyl at e

thyle, le 4-(o-nethoxybenzoy roxy- bepzocycl obut ene- 1

-cafboxyl ate de nmethyle, le .79 (X111),
-¥yanobenzoyl ) - 5- hydr oxy- benz J&CIobutene—l-carboxylate de nethyle, le
nethylthiobenzoyl)-S—hydroxy-benzocyclobutene-l-carboxylate de

, ITE t gdgrsz gla% te I’ u u moms £§s se[\sm£ re rgez)e(gtme qu éf&{ F&%ﬁ;ﬁ:—v e\éefn uelle ent éthé éilfl: z:
hydse, grdbpe oxo Iqei a4ev n?iu edle Iahmmbﬁwmah r ondlipaHe0 \bu e prEn s @ /&bu{cﬁl‘tﬁxy]ate d’un

rboxatvl@s\p0$a9°l4blér2 6 d| nmet hyl benzoyl? 5- hydr oxy- benzocycl obut ene- 1

rbo oxy | &P’E‘ ”G de X tnonnel de formule | autre qu'un ester ou un amide de formule i, ou dans un sel

b2 6- d 55 #g) ﬁgjn d.lBﬁ{l‘lg?]Iflcailon f°8_?‘8 ”F g?r solaolyse en un
: _"hydge uaiq, &;sgeg g zoy ydr oxy- benzocycl obuti ne-1 -carboxyl ate
le methyle. 8. Procede selon la revendlcatlon 1, caracterise en ce que | on
Fepar e | " aci de 4-(benzoyl)-5-hydroxy- 50 -
[nzocyclobutene 1-carboxylique, |yacide

';(nu@hlorobenzoyl) 5- hydr oxy- benzocyc Ut epe—i—Xq aar boxyl i que, |'"acide

-&- (m et hyl benzoyl ) - 5- hydr oxy- begzocycljobut epp-1 - ¢arboxyl i que, jxfgﬂde

3 a(p-chlorobenzoyl)-5-hydroxy-beﬁé§£ C ut e 1- carboxyllque | “aci de
- (2. 6-di chl orobenzoyl ) - S- hydr oxy- Z0C Obut ene- 1- car boxyl i que, 55

"acige 4-(3.4-dichlorobenzoyl)-5-hydroxy-benzocYcl obut bne- 1
& carboxylique, |'acide 4-(o0-acetoxybenzoyl)-5-hydroxy-benzocycl obutene- 1
¥ car boxyl i que, Ph

55 dans laquelie Xm.représente un groupe de formule: CH-X‘T 1

et X;; un groupe convertible par oxydation en un groupe R, on convertit ie groupe X,y en un groupe R par
oxydation, ou bien,
80 dans un composé de formule

65
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I'IaC|de
4-(o-trifluoronethyl benzoyl)-5- hydroxy%Qenzo cycl obut ene- 1- car boxyl i que,
| " aci de
| ' aci,de 4-(o-nmet hoxybenzoyl ) -5-hydroxy-benzocycl oQut ene-| - car boxyl i que,
| * aci de 4-(p-nethoxybenzoy|)-5-H¥ nzocycl tene-1 -carboxyli que,
= utene 1 --carboxylique,
| ' aci de 4-(2, 6-di net hyl benzoyp) - 5-h droxyTbenz ycl obutene- 1 (X3XVII)
-carboxylique, |'acide N :
| " aci de 4-(2,6-dinethoxybenzoyl)-g-hydroxy-benzocyclobutene-l
-carboxylique. 111111 1 |} -11 11 0132566 |' aci de
4- (o-chl orobenzoyl ) - 5- hydr oxy- benzocgclobutene 1- carboxyl i que. ou un sel de
| ' un defepglaa F&égeRéfsea‘eu' @'yas eonvertiblpen prgraunedivainxy. gu dens wmel! daun ted gompose,
benzoGygupey eR car%oxy gque ou un se Yoy
Procede serﬁn a revendlcatlon 1, caracterise en ce que |'on prepare
e despmERscyge fofmyle Regant dI‘I SOPPQSE ERESRRIPE Eptrmtie on de conposi ti ons
phar paceuti ques, caracterise en ce que |'on nel ange un conpose obtenu sel on
phargraceut i ques usuels. 30 35 40 50 55 60 65
R'0O /,

4- (o- met hyl t hi obenzoyl ) - 5- hydroxy bepaaQyes 0- but ene- 1- car boxylique. |'acid
4- (mtrifluoromethyl benzoyl)-5-hydroxy- benzo- cycl obut ene- 1- car boxyl i que;]
| ' aci de 4-{p-cyanobenzoyl) - 5- hydr 6x
! ~N .
4- (m met hyl t hi obenzoyl ) - 5- hydr oxy- benzd€ycl obut ene- 1- car boxyl i que, 65
4- (p- met hyl benzoyl ) - 5- hydr oxy- benzocycl obut ene- 1- car boxyl i que, |'aci de
onverti ro er t
car ac ATl R SR R S e ey b e i
IQrgéde 4-(0- bronnbenzﬁ%ee-S hydr oxy- benzocycl obut ene- | - car boxyl i que ou un
| " unp des revendications 1 a 10 des produits auxiliaires et/ou vehicul es
- X10
] | (XCXTX)
N

et 1a conversion par solvolyse d'un groupe X4 dans un groupe Ph-C(=0Q)- de composés de formule V pouvant
étre associée avec 1a conversion par solvolyse d'un groupe X;q dans un groupe‘\_ CH-R

d’'un composé de formule XXl et/ou la conversion par solvolyse de X;3 en un groupe hydroxy dans les
composés de formule XXXVIi, en partant d’'un composé correspondant de formule XXXiX ou d’'un compose de
formule .

;sn | ~ I__;__J : (XL)

55

fe cas échéant, aprés avoir réalisé la réaction, on élimine le groupe protecteur du groupe hydroxy et, si on le
désire, on convertit le composé obtenu par le procédé er. un autre composé de formule | et/ou un composé
obtenu par le procédé en un sel ou un sel obtenu par le procédé en le composé libre ou en un autre sel.

60 2. Procédé selon la revendication 1, caractérisé en ce que I'on prépare des composes de formuie | dans
laquelie Ph représente un groupe phényle non substitué ou substitué par des groupes alkyle inférieurs, alcoxy
inférieurs, alkylthio inférieurs, alcanoyloxy inférieurs, des halogénes, des groupes trifluorométhyle, carboxy,
(alcoxy inférieur)-carbonyle, cyano et/ou nitro et R représente un groupe carboxy, un groupe carboxy estérifié
par un aicoo! aliphatique inférieur ou un groupe carbamyle portant en tant que groupe amino un groupe amino

65 non substitué ou mono- ou di-substitué par des groupes alkyle inférieurs, ou un sel-d’un tel composé et d'une
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¢ ' 0132566
- -85_
. pase.

\ /3. Procédé selon la revendication 1, caractérisé en ce que I'on prépare des composés de formule | dan

i~ jaquelle Ph représente un groupe phtiényle non substitué ou mono- ou di-substitué par des groupes alk I:
inférieurs contenant jusqu'd 4 atomes de carbone inclus, alcoxy inférieurs contenant jusqu'a 4 atomes :!e
carbone incius, alcanoyloxy inférieurs contenant jusqu’a 4 atomes de carbone inclus, des halogénes de numero
stomique allant jusqu'a 35 inclus et/ou des groupes trifluorométhyle, et R représente un groupe carboxy
[alcoxy inférieur)-carbonyle contenant jusqu’'a 5 atomes de carbone inclus ou carbamyle ou N{alkyle inférieur).'
carbamyle contenant jusqu’a 5 atomes de carbone inclus, ou un sel d'un tei composé et d'une base.

4. Procédé selon la revendication 1, caractérisé en ce que {‘on prépare des composés de formule | dans 10
laquelle Ph représente un groupe phényle non substitué ou mono- ou di-substitué par des groupes alkyle
inférieurs contenant jusqu'a 4 atomes de carbone inclus, alkyithio inférieurs contenant jusqu’a 4 atomes de
carbone inclus, (alcoxy inférieur}-carbonyle contenant jusqu’a 4 atomes de carbone inclus dans la partie alcoxy
inférieur, des halogénes de numéro atomique allant jusqu’a 35 inclus et/ou des groupes cyano, et R représente

\ . un groupe carboxy ou carbamyle, ou encore [alcoxy inférieur)-carbonyle contenant jusqu'a 4 atomes de 15
. | carbone inclus dans la partie alcoxy inférieur, ou un set d'un tel composé et d'une base.
5. Procédé selon la revendication 1, caractérisé en ce que I'on prépare des composés de formule | dans

laquelle Ph représente un groupe phényle mono- ou di-substitué par des groupes alkyle inférieurs contenant
jusqu'a 4 atomes de carbone inclus ou des halogénes de numéro atomique allant jusqu’d 35 inclus et R
représente un groupe carboxy ou carbamyle, ou encore (aicoxy inférieur}-carbonyle contenarit jusqu'a 4 20
atomes de carbone inclus dans la partie alcoxy inférieur, ou un sel d'un tel composé et d'une base.

8. Procédé selon la revendication 1, caractérisé en ce que 'on prépare des composés de formule | dans
laquelle Ph représente un groupe phényle monosubstitué en position 2 par un halogéne de numéro atomique
allant jusqu’a 35 inclus et R représente un groupe carboxy ou carbamyle, ou un sel d'un tel composé et d'une
base. i

7. Procédé selon la revendication 1, caractérisé en ce que l'on prépare le 4-[benzoyl}-5-hydroxy- »
benzocyclobuténe-1-carboxylate de méthyie,

le 4-(o-chlorobenzoyl)-5-hydroxy-benzocycliobuténe-1-carboxylate de méthyle,

le 4-(m-chlorobenzoyl}-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(m-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle, 3

le 4-(p-chiorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(p-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-car-boxylate de méthyle,

le 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(2,4-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(3,4-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle, 3

le 4-(o-bromobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(0-acétoxybenzoyl}-5-hydroxy-benzocyciobuténe-1-carboxylate de méthyle,

le 4-(o-méthylthiobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(o-trifluorométhyibenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de meéthyle,

le 4-(m-trifluorométhylbenzoyl)-5-hydroxy-benzocyclo-buténe-1-carboxylate de méthyle, ‘

le 4-{p-méthoxybenzoyl)-5-hydroxy-benzocyciobuténe-1-carboxylate de méthyle,

le 4-{0-méthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(p-cyanobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxyiate de méthyle,

le 4-(m-méthyithiobenzoyl)-5-hydroxy-benzocyciobuténe-1-carboxylate de méthyle,

le 4-{m-méthoxycarbonylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de methyle,

le 4-(2,6-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxamide,

le 4-(2,6-diméthylbenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle,

le 4-(2,6-diméthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle, ou

le 4-(0-méthyibenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylate de méthyle.
_ 8. Procédé selon la revendication 1, caractérisé en ce que l'on prépare I'acide 4-(benzoyi)-5-hydroxy-
benzocyciobuténe-1-carboxylique,

I'acide 4-(m-chlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-(m-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

i'acide 4-(p-chiorobenzoyl}-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-(2.6-dichiorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-(3.4-dichlorobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I"acide 4-(0-acétoxybenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-(o-méthylthiobenzoyl)-5-hydroxy-benzocycio-buténe-1-carboxylique,

I"acide 4-(o-trifluorométhylbenzoyl)-5-hydroxy-benzo-cyclobuténe-1-carboxylique,

V'acide 4-(m-trifluorométhylbenzoyl)-5-hydroxy-benzo-cyclobuténe-1-carboxylique,

I'acide 4-(o-me'thoxybenzoyl)-5-hydroxy-benzocyc!obuténe-l-carboxylique.

I'acide 4-(p-méthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-{p-cyanobenzoyl)-5-hydroxy-benzocyclobuténe 1-carboxylique,

I'acide 4-(2,6-diméthylbenzoyl}-5-hydroxy-benzocyclobuténe- 1-carboxylique,

I'acide 4-(m-méthylthiobenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,

I'acide 4-(2,6-diméthoxybenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
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I'acide 4-(p-méthylbenzoyl)-5-hydroxy-benzocyclobuténe-1-carboxylique,
* I'acide 4-(o-chlorobenzoyi)-5-hydroxy-benzocyclobuténe-1-carboxylique,
_ ou un sel de 'un de ces acides et d’une base.
; 9. Procédé selon la revendication 1, caractérisé en ce que 'on prépare I'acide 4-(o-fluorobenzoyi}-5-hydroxy-
Y™  penzocyclobuténe-1-carboxylique ou un sel de cet acide et d‘une base.
10. Procédé selon la revendication 1, caractérisé en ce que I'on prépare |'acide 4-(o- bromobenzoyl) 5-
hydroxy-benzocyclobuténe-1-carboxylique ou un sel de cet acide et d’une base.
11. Procédé de préparation de compositions pharmaceuthues ceractérisé en ce que l'on melange un
composé obtenu selon Vune des revendications 1 & 10 des produits auxiliaires et/ou véhicules
pharmaceutiques usueils.
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