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est | SRECPAITE aepressant and in either treating or preventing conditions

such as m grai ne, thronbosis, diabetes, obési ty, hypertension,

constipation. paralytic il eus apg senl ia French Patent Application

FR- A- 2534921 (filed 25th Cctolp . pub¥ished 27th April 1984) describes
conpeunds of the fornula: [eri] (wherein R i 8 Rerr] alkyl optionally
substituted by [err]-cycloal k aa al kynyl, [err]. cycl oal kyl,

aral kyl or -CHO and physiologically accepiab e salts thereof whi ch have
sel ective [err]-adrenoreceptor antagoni st @ctlon W have now found that
the ¢onpounds of formula (1) belowandthelr srolorcall%

ectiv

p cycioa
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g ma s ] al kenyl, [err] kynyl, [err]

y
subst i t 4eQ récxtv%ror,f&resyre
cycl éal kyltheasvahkoH tn(s b‘roWﬂésc&bntdaenal d\glenerslifetmyul£ Nt ai Nns 1-5 carbon at ons)
and -CHO [err] is a halogen atomjor a group selected fromJ[err] alkyl
[err] al koxy, hydroxyl, cyano, ni%ro and [err] where R3 and [err] is each a
hydrogen atomor a [err] alkyl grpup; and [err] is a hydrogen atom a
hal ogen atomor is a group as def ned algove*for [err] 55 and the
phyErbIoglcaIIy accept abl e sal hereof. In general fornula
(1), the alkyl, alkenyl and al§ groups [represented by R [err] and
[err] may be straight or branc ; ups. Ny®en R contains a [err] or
[err]_linkage this is not directhN the nitrogen atom Wwen Ris
alkyl“it may be, for exanple, methyl, ethyI or propyl, methyl being
preferred. Wen Ris an al kyl 65 roup sulB&ti t ut ed by a [err] cycloal kyl
group ifnétey be for exanple cyclopronyl [err] alkyl such as
R is a hydregen atom or a group selected from C,_¢ alky! (optionally substituted by C,., cycloalkyll,
55 C,.¢ atkenyl, Cy_¢ alkynyl, Cy_; cycloalkyl, aralkyl {in which the alkyl moiety contains 1—S5 carbon atoms)
and —CHO;
R' is a halogen atom or 3 group selected from C,_, alkyl, C,_, alkoxy, hydroxyl. cyano, nitro and
NRR* where R? and R* is each a hydrogen atom or a C,_, alkyl group; and
R? is a hydrogen atom, a halogen atom or is a group as defined above for R';
s°  and the physiologically acceptable salts and hydrates thereof.
In general formula (1}, the alkyl, alkeny! and alkynyl groups represented by R, R* and R? may be straight
or branched chain groups.
When R contains 3 —C=C— or —C=C— linkage this is not directly attached to the nitrogen atom.
When R is alky! it may be, for example, methyl, ethyl or propyl, methy! being preferred. When R is an alkyl
£5  group substituted by a C._, cycloalkyl group it may he, for example, cyciopronyl C,.; a'ky! such as
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EP 01625: 3 BL cycl opropyl nmethyl . Wen R is alkenyl it may be, for exanple,
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sac ording fo another aspect, the invention provides a pharmaceutical ~ompositiun comprising a
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rreasurlng "the a,blllty to produce a parallel shift to the right of the [err]
(concentrati-on)/ response cure forEﬁ@[lSErFyQadBdnoreceptor agonl st
phenyl ephri ne

ni %’?\ ~ a pq res ons O 8et{|er with a
measur ed % zd\%ﬁi | h:ét i%c%%' II L an additional
(Leighto actxé&' @ an ré ne, ll?l?pramme or
conRaundsaditrigti ﬁel nventlon are thus o |nterest |n t e treat ment or

preventsi on For atagadministratiohs haipbarvaceutical lempasitioneay take the\forar biefus iekample, tablets,
const i pat ¢apsylesopeveders, aditiops syrnslorsespensionnTeprrédby eneentinng) meersuvitty phiysiplogiaally
t r eat ment 3GEPtRRIH XS ?Sﬁ"‘lfn Accor di n%fﬁo a further aspe ct, the invention

provi des co Bli’ﬁﬂ‘smﬁf eer‘ﬁ?} agministratigramey e A e foan o §3°p°ﬁﬁ‘§f§sd156'§|ac%ﬂ"|"§""°"a'
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I nvent i .onmapye behvesied!y adininigterad 0NE1c03 dudet iperadeyatick ﬁrbﬂmdiosaevmvestera@mmfe:nbre

Thus, f ordeprader the agapndicenditionaf therpiatiert. The deilysioisage, mavironvenigoty heladmhinisteeed in the
i nvent bnformef wa%sg,u‘sfaﬁaehgmt eantainine fos eﬁs:‘pgaem o %tﬂ@fkea’f RtV "wﬁe% -abl i shed
ant | depr gl TR RTIR T AETLE e M T L

ei t her NiRerdd n o n sepa

anti pr eSS Wi 6&4bp lauﬁﬁﬁlat héhaac&%iamsnyuewmeeB.\_«s\mawaaémeoaf%ﬂ kiR omI oups
ConpepdlSinaRe &artihg) thatediak (89. hittd Cévbhd) WHidhyarb Qedid bl trdtedd prédudr; Gore re be
manner, O@kendmadcbidabdegethitefiventibrial practicereitherte usd deedtioa edrndittonis DGde? chhe:htseqh dgraups
adnmi ni st r @tmiagvsubstariinly ioerh wetoi perforns e reachiay aserewps sequenceayhidh, avpide teyse when such
i nt raveno@!ﬁ”&fr*"? meﬁ@:'ms‘beulstamr‘amtmaét ration. Oral adnministration is
preferre @Scmd‘"fg iy ?'glf‘ﬁga PEPeHEA o geneelferatula () mavibs pearated AY BPISFHaNRt @
a ﬁhﬁrrraccé’mp%a‘f"c%nf)%sﬂm conprising a 3 EP 0162593 Bl conpound of
general fornula (I) and/or a physiologically acceptable salt thereof
togéether with a physiologically accif}pt abl e carrier or excipient. The
conposition may optionally contain an additional active ingredient, for
exanpl & an anti depressant such as |desnet hylBmi pramine, imipranine or

amtriptyline. 5 For oral adm'straO t?gﬁharmaceutical
R"et s capsul es, powders

conposition nmay take the form of
sol ut ons, syrups or suspensiong conventional means with

{:gl for rectal
admnistration may be in the formY 2°Usi ng a conventi onal

suppository excipient. 10 The g¢onpounds Hay be fornul ated for

i ntravenous or intranuscular admnig2ration in dry formfor reconstitution
bef ore use or as a sterile soluti or suspen5| on. A proposed daily dose
for adf nistration to man is 0.01 to 10 for exarrple 0.05to 3

whi ch nay‘“tS\S'ec nipef|'eay "|9 Q'éPHPn fn'F%t"’é ‘q"" "ﬁ‘é bepsgjne ?hé

dose adni Y ,w*?'}voq} &5 efhy g it a ST e
orm la is rewou ign to ——CHO
pat i ent. h idul %ﬂﬂ:ﬁ- YOfC!RI Ptﬂb& l‘ﬂe% néti% f, 'ﬂ\

of sageowehars» fomb<nm145aﬁqmr&f%9@bé sumee(gm csrﬂp Santof éhe If&ﬁm ua\m
i Ngredi enThus,foceampROWNER id @ 6Méethyighé aminktor eaiob mn oamhabebmewdeﬂ/ riryiona of
nunber of therrodreetsd grouprio yield 4 ainponnd gf esde ilpwhere Riike hgdroagsatRm. R and

[err] are asThpramayesr cpay ip ﬁewef‘ﬁf'“\g%’f?éﬁedla‘ A0 elevated te peewe 19 WF&' éef“" or in 3

ot her wi seSSIeA* 8- 110°Gyi refenghbly 4 f%%tt“a 'érb%gh? h9; cﬁ"d ?ﬂﬁ‘ka"
dercr B *ezﬂgf é:@:cisfaﬁ:% ?V E 2 °§?‘ 13'&:, e
~mat er g Ha ol ﬁl'e{hg J%e tfor %?Jn?ple by
must t hereidargen Psid Gk enerbrspa.esﬁs: ame& al oeemu.eﬁ $ Béba .bdarwdw ce, either to
use react i onaccomdihgtae manafkaspld\m Gltosipotindyf e peralrfemmila(l)Svtized B rdpreabhty a hydrpgen
or to perétommarhes prepared bydergotection affe carreTpnding comhewnd wihane Bsemssﬁnt;saemnetrﬂg
such gr ouffeur eviplesRrptecting QWEP%E'&PUFFn 'rPéP'@PﬁeaPW"A?}b‘drmd vl @roypf Fepventional

exanpl e ( T?ec:éngﬁwwes ro e%%?nrsus usmg or examWCF?xe rog;ﬁqgtt e pr sg\?eazwcmﬁ%% "6;1

of a platinum or palladium on a support {e.g. charcoal), in a solvent such as an alcohol e.g. methanol.

§C  Alternatively, where appropriate, an arylmethy! group (e.g. trityl or bis {4-methoxyphenyl) methyl) may be
removed under acidic conditions, using for example an acid such as trifluoroacetic acid, formic acid,
hydrochloric acid or hydrobromic acid. Acyl groups may be removed by hydrolysis Using an acid such as a
«anesal acid or a base such as an alkali metal hydroxide as appropriate. The protected starting materials for
this process may be prepared using standard methods for the protection of amines, for example as
described by McOmie (see above).
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25 conpound of general formula (11). [err] [V\/nere X is a leaving group such
as a ’'hal ogen. atom (e.e. chlorinegprg n:.h@?sq 84ine), or a

hydr ocar byl sul phonyl oxy group (e.qg. su phonyl oxy)] wi th anmoni a,
aqueous anmpAcerding tone Wﬂeexahpkdﬁnulcanﬂw@ vmneraRorrsulasl) phereiFoteptegents an alkyl
def i ned e&@mmfmpfﬁﬁ'ﬁ# trvdsdta:ﬂnwfrtb ecnrea'pmrtsrcomeu @HOS an gy group using a
par t{_cul ars ﬁ‘é:' i ) ?'Btﬁ'é% hyqrid ef:b’ 20 im"ef*éa‘&f‘ rether o
the resul (VB m e ol B egﬁ o o f::, i
conver t ed nm? nOSRIGH nmdg%ae,if e 50:.0 <af :he&amab $hd of
when R is f&h}dlmtxﬁl%sch HhEpras’Eh&EH iy@PodeR Atdnh, MthTERYacidnideida) dciy dxydritle] erveatér.by
renoval of t Bempsurdsedf Hgims @lpn twehigh &l cin&/o€ (RIS Loydna imdyOobenprepaleld) by\iresting Rhe
i s a hydr cguespanding cFioxamida atithoa debudrelingn agent cunly aasi ehuisblyored frentoeide dP.Oakn The
el evat & tcemm%mev ée fepeméév megfogs applogays o Yess é‘éﬁ“t"tﬁ?é’eéﬁ'" tor ghe freparation of a

pr ef er abl yoMROYNP! for e of a su d i um hydri de
ol kal |50 gL E’ ek orceaSes A R e T e thee SBva Ty Yot e Bagr wo
an excess 0 %ompnmaz ﬂntu@%h%@.%d&geﬁbrgnh&nﬂra%w@t%@ofwy&merém&und
as a chd ordfgatemm 12QB 243 €.g. chloroformor an ether e.g. dioxan, or an
al cohol eg etmancdnver(amgamﬂdouheabg@braofonamaaw yil a@ithydreddiraolp pnwolds)gacamawcemdme
out, for erlathetesf. by hydrogenol ysis or, where appropriate, under acidic

condl ti. ons Fhusg 8dg Plsbé’es%@F (WVP'eAe@o? ewn 't"G %‘imf‘hféf f%&'ahﬁ!’ebv(iBP'OCass comprising

g’é’fYéfséﬂ’; of APQHET £0 P " ﬁ ﬁ'% a, §rdro enm55y \ﬁﬁ%

be b B Il uré:,% P aa e .uza@m%;y oy

a prot ectl, n. é Yol % JoBShe Ok QY BS uldaC J GO Pfaticn using an
aryl met hyl ap@r@ﬂna’i@)ﬂhe%@%ﬂﬁac Bl\éﬁ%képﬁﬂfnd %Wh%%ﬁéubﬁufbrl%ﬁeﬁ bB@h{dHe REsodium
used. For ceat@biroBydridh @t & salfapleGpivieat stickBs an yicomd Byl m@tmabd. Methglatiremay bg attbeved
be RNefdvedsipy alfypumiogadifirysidehvegeaeyt systm. edtmmmpliesly, Wydlalingaionirmavt beepgrivenehwih an
of a cat alagks'@tmgamﬁt a& (\phm ﬁnametkvpawsamtmlm aikegyippisyny! pramglkyicdrayrcend X is @

in a '" fﬂ"t} h PMIgHoTA *t‘/éwﬁ%(PY'e‘éP nylRKe9ra uple -9-p-
appr opr i at’%l‘\’,e'ﬁfg ‘;Z ;r‘r’(é‘ﬁ g"’jem{er"i P5% PUH) & ROIRSHETE Bﬁ‘én‘iﬂ"}’"a' yina

met hyl ). Eﬁotﬁ&@%ﬁ e Uﬂ b eht i€ %Cﬂrédapﬂ-%n opﬁd?«gpofu% O%QBI i%rrﬁl.n fdtlre R
such as t id 5 bl‘égﬁ 03¢, bv@ncﬁ% be lppaled b?Qb vyl FBAL0S ridspéndig rrﬁ)'bu UMTMIGn

aci d. Acylwhiph®igs uvamgbeatbmu@(inmppmﬁdmlfwy&nug iaght 8dichad3| afo g bs:as e@. an alky!
m neral d&@dtecuclhabmsySusietas an al kal i nmetal hydroxide as appropriate.

The protect ebt' %tuanh?f mmercprabeurfdcnf fprmuéa )r'ooe*sshﬁ’a dms n%prap@wowpwgmav be
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tetrahydropyranyl or methyl ether, w ach may subsequently be cleaved by a Lewis acid such as boron
tribromide or aqueous hydrogen bromide.

The intermediate compounds of general formula (Il) may be prepared by reaction of a corresponding
diol of formula {1



salt thereof. Thus, it is also possible to prepare a conpound of general
formula (1) by a process conprisi n€EPnOetRRB™:|r Bpn of  anot her conpound of
general formula (1) 20 For exanplg, a conpound of general formula (1)

in which Ris a hydrogen atom may be onverted by al kylation to a conpound
of general formula (1) in which Ris_&n alkyl solsoy tuted al kyl, al kanyl,

al kynyl/ or aral kyl group. Conventig WKyl on procedures may be used,
for exanple reductive al kyl ati on uf apprjopri ate al dehyde with a {111)
conpl ex netal hydride such as sodi ROt assh um bor ohydri de or sodi um
cyanoborohydride in a suitable sol v suctP4g ateohol e.g. met hanol .

Met hyl ati on nay be achi eved 25 usifijg a forBic acid/ fornal dehye reaent
systent,@lternatlvely, the al kyl ati o® may be perfornmed with an al kyl ati ng
agent RX (Yheb Ralldeio? idmuB X iwhetb! RS tslatotuae&amytsmbho@t K0 k.. AethyIBYIbhENy! and A is a
aral kyl gr gdigyeantonX elgS a@hlofAY bitehlOh QR prebéiite DS atbabé@lQy GRtHIAITRLINGs seitEnd GidhEas
or bromi nediclisromethgok; om awitty b halogrznting agyntgsuohl [as abigay! [Ehiotioe, Lihoershorquis arifromide) or
pr ef er abl yhydnogehdodideesence of a base, such as potassium carbonat e,
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of this enbodinent is the preparatiogsof a conpound of general fornula (I)
where Ris a group -CHO which may be prepareﬂ by formulation of a
corregpondi ng conpound of formula Q3 08z hydr ogen at om usi ng

an appregriate formul ati ng agent ¢ g a for ester, e.g. an al kyl
formate such as nmethyl formate. | her gxanple, a conpound of fornm(}
(I') inwhich R and/or [err] is anN\Qmzf0gI.Q % prepared by reduction
of a correspondi ng conpound of fornulfa F grr] and/or [err] is a
nitrp roup Sui t abl e reduci ng agentgr?include lithium alum niumhydride, in
a solVeft such as ether or tetrahydrofuran at elevated tenperature, or

hydr ogen i#he ﬁﬁ gé{%g ﬁ'éeewﬂgs'eattarr ger m‘%u?loatchwm' mthﬁaplvamrw@nma-
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i s hydréexyl may be pr epare kg%}atr on‘)aé'*‘gé’w(yés?% [sageotﬁll!jr ng conpound

of forrmula (1) in which [err] and/or [err]nrs an al koxy group. For exanpl e,
O-denet hyl ati on may be effected usings@nr-gpprOdpdid e thiol e.g. nethyl,
et hyl or propyl nercaptan in the presence jof a strong al kali netal base
such asgsodi um hydride. The reaction is cdnveniently carried out in a
refl uxi ng sol vent (e.g. dinethyl acet ag@deE, Pm sul phoxi de or

di met hyl formani de). Alternatively, the O dkal kyfation reacti on may be
carried out using a Lewis acid syel as boron tribrom de or boron

trichl ori diwhereaThatapredents @ S0\~ )( @ith a cdie6tith Of RFREIBANE) Or using
pyri di mfum hydr ochl ori de or hydr8&abdnm de as a nelt, -or aqueous hydrogen
brom de. Physi ol ogically acceptabl e saltssof the conpounds of general
formula (1) may be prepared by reacting the free base of formula (1) or a
salt thereof with an appropriate acid, s drogen chloride in the
presgnca of a suitable solvent e.g. etf gfate, ether or [err] or
hydrochloric acid in a solvent such as thanol to obtain the desirgyr)
physi ol ogi caly acceptable salt. It may\Q |l e to protect various
reactive substituents in the starting malri al s or a particular reaction

or sequence of reactions and subsequentl yasto renove the protecting group
after conpl etion of the reactl on or sequence. Such protection and
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exanpl e, aiprimary am ne rray be protected by ormat i on of al 1rmde
group which may subsequently be cleaved Ry treatnment with a hydrazr ne, e.dg.
hydr azi ne hydrate or a primary am nexpfQrs: gﬂgﬁ;& nmet hyl am ne, and a :
phenol izg hydroxyl group may be protected fas an“ether e.g a 2- (Vi)
tetrahydropyranyl or nethyl ether, which jmay subsequently be cleaved by a
Lew s acid such as boron ribrom de ogg ey ogen brom de. The

i nter nedi at e conpounds of general fornul aH(II)zmay be prepared by reaction

of & colr SRRAELOsLloony thigride  povcine. | 2




EP 0 16239 31 [err] 10 with a halide of fornula [err] (where [err] is a
hydrocar byl sul phonyl group e.g. rretrmbsglmw‘,w A is a hal ogen atom
e.g. ‘a chloring ato in the presence of a base e.g. triethylamne in a
sol vent such a¥ ° Bgé?‘i?ﬁ\??ﬁ%{ﬁg;; of f%"?"r'lat'@ #ﬂ;&%&ggté ::rgg% gaﬂlfggegegh:gga'g;%g:r:omd
t hi onyl chI "g?' 3{; E e
(111 may beg&rﬁéﬁaé%r)e §@8{ |f%'n u’gn& w i spondi ng di benzyl ether of
formula 6lV): [err] (where Bz represents beWzyl) using hydrogen and
pal | adi um on charcoal w th a solvent eH§: 20BAl ternativcly, an ether
of formula (1V) may be treated with a Lew s}acid, such as al um ni um (V1I1)
chloride, in a solvent such as toluene to yleld a diol of formula (Il11). A
corrpound of formula (1V) may be prepar 88 Dy: hedH 882t he bistosylate (V):

H vvrth a catechol of formula

[err] ( ere Idsscr' %gnts [err]
(V) [err] A % %rj ltam(zlr qka % éya% FeEHUMn' &% ure of
or cesium cahii F‘s of u'laﬂ él-ki%ﬁal ethdls E \ﬂ orﬂ{aﬁo WRKV'Qn Bty Bé&tve acid
and may be péiRRed sy B¥pardtdn ard.errms Bfg Mbstdresigndicl g, S4DBYI frathibAd) drystallisation.
for exanpd e ABambtively, tesolntidri m8y be effarted aDaay sultaPledrtemuagiafe Sthget nac. , 1945, 18
41-47 and LaddT'& intiowing cxkmplds @lusTiterthe 1r9@ationd All 2@Ber2Ifgs. ard lie °%||s-th0@lbutru ER
of fornula ﬁée' r'% a?eéffs sr'ewffabrﬁ‘ﬁr‘v'?tﬁé seissnMePih crpippents) methagpl. EtOH
of fornula g es' V q%m %ﬁ Jf?? traqtiep Ppiliee 2t BORPPT cRripd” refers to drying
EP 0 182,59 '55 eé’B@ﬁ TERdM Tomer of formula (1) a diol of

formu a (111) havr ng the required chiral jhotmaligidl|d be used in the above
processes. [HEnrent)-8FluoRiBE iihyloQ 3-Bik[EiHehyiBetBkP ey} G AlbeRRakmpar ed from

the appropri at & miitberdt giflublobenzead-1,04didl (5012g] and((RRY)-(81-1.4-Wis iphenfievetioxyle,3-butanedioi,
descr i bed abs(ﬂsnewlbpegmdsulohMMWrwa;fsttge&darvai difrethytibranafriide {De.FAK WO nijbunder a
pre ed“fby“ wgen %reiamfwcﬂ‘o‘@nm Esﬁﬁs'%ﬁhqfﬁr?é?%o%waﬁﬁdﬁw'a“ ¢ Inixtyre was heated to

convent i onal15h° ﬂ“ rRIawD BH"'Wet‘T‘PSaﬁ‘P 1“? aep d&‘t‘?‘? pih gbﬂsﬁf(’," opy!
ooy }gj;ﬁ%bmﬁrr fi é‘;ﬁ ot
fracti onal Lé&,@ NG wér@% b e a dark

at any s t%QJvﬁt lontﬁwe )'Whﬁ:hSWQQirss-E df ia lighti profead rﬁ&ornle Hdfd @4 E (40Nenl) and
i nvention. Ahdomiatigrephed uvassabﬁl (126 [g@ rusing| light Ipetrdiedrh-dithidehmdtidne apixasanbdisgraduaily
et her, | M5 iefrasine pelgrifynCeorsbinatin ofeph aatedrasqwmsrahe evadoGition @pthessolvests gave the title

met hanol , EE€pP Péééﬂl"y ‘é't‘?raab{;x@ﬂd F‘n) 2}3%&19‘6%15!’11 3ﬂ&r%3%‘3t"d“‘t%é" 7—H. 8—H),

32
L :] lagts |S o(r)] bOF1 ? %ggfgt {—% ? '@g lmm manng rom gna;;splilograte catechol
)-(trans) - 5 uor o- § 9&? ‘g?"? 1'S eny (4)>'<" e}hﬁiebeﬂzef’fsuiphonate)

, 4- benzodi oxin A m xture of 3-fl uorobenzene 1, 2 diol (5.12g9) and

(R* R)-([err] )-1,4-bis (phenyl rrethoxy) 2, 3- butanedl oi ,
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bi s(4-net hyl benzenesul phonate) (24.4 g) was stirrred with di nmethyl formam de
(DLMF.) (160 nl) under a 25 nit ERD 82 B8m 8% 45 nin. Anhydrous cesium
carbonate (13.0g) was added and the m xture was heated to 150 under refl ux
for-18 hours. The dark brown mxture JABLEohi ed to 30 and diluted with

di -1 sopropy T Y qi Ao W 5
and{ t he la i re-extracted with %Ri‘SCKIEDQPﬁD ether (150 ml then
100 3. e sequentially washed with M RAydrochloric acid
(300 m)}. R304Ra fromrchjorTde—(C1Tp0 ) ang wer e cpnbi med—gmd- H
evapor atjed i datk 3P ojf | 4.6 B.yBLgh AV, | sqohyeting
light p ¢ | oro '?hane (@%4) m)" &ndf chromat pgraf) %a% ob‘ér ot
Sor bSiJo T —pstng—Hpht—pettoteumdightorometrame—nrxtures—of Tau'Tﬂ'H"y‘
I ncr easi pgl.arj t npi rop of pr opri fr I @ngi an a iton
of the § %{Is gaé\fle’cﬁﬁe t??%g :orrpsdfj&ﬁd s aba')t;gl I :)\%C'tc?i ?’?70%? ch?rR%%
[err] 2.1822.8 (1pH, m Ph), 3.1B-3.38 (34 m 6-H 7-H 8f{H), 5.3 -5.5§
(4H, ), .64 (2H m 2-H 3-H), 6.06--6.3P (4H m{ferr])
I nt er n¥ § 2-B (shown}in Table 1) vver(r prepareFlin_as m | ar ner {f rom
t he appriger,oqiie pagregeol | ardl7( Ry, R)-H.8+])58-6.5 | 5.2-5.8| 3.0-3.6 | ~ |6.13
4-bi s(phy et hbxy) - 2, 3t but anegli ol . bi s({4- nmet hyl penzenesyll phonate). Jq 5
55 60 -55 FP 062 59.:}Bl TABLE 1 Reacti on
NHR ‘ R Salvent Ph lerr] —fer{]— 2. 3-H _Arohptid
He Owe {10 [4rr H err 2. 68 .41 6.21 5.4-5.8
3. 29 7C718[ g)] | 5CH4CN [ 2.6]6 5.3-5.55 6.0-63 5.55-5.7{ 3.6-3.3 | - -
. [err] Yta) (lerg] 2.7 5.2-5.8) 5.8-6.% 5.2-%8 3.0-B.6 | _
6.13 (3){ C H [erd] 2. 66 §.3-5.55 }6.0-6.3] 5.55-5.¥
3. 0\3. — 25 Tefr—H DV | ~26- 2§ 5.35.p4
6.05-6. 2g, In 0.0 |22k 83- 853-5.5416.05-6.20%) s.6 |[2.51,2.85] - | -
3.12 CH3 Dd—G CHS%N 2%%%5 8-5.4416.1-6.3 5.6}
3.39 (82| §¢6) 35 O d CH3CN 2. 73 4. 43.12 6.118
5.6 3643, 17 - F F DHFE_215-28 5137.5.48 16. 1. 6.2
5.58 3. 39 _ - (8) lnternedidte 9 ([err]
) - (t r ans)Cts; QiiHg] 0CR & di|By&+D-81l 5. 38 bR rsdjdibeX+&-22,|3- dP net Handk3%0 |7-8H -
sol ution gg (frangs)-(
) -5-chl,p )2 - bi}s[ ( phenyl met hoxy) met hyl ]} 2, 3-di hydro-1 , 4 benzodi gxin {2.2
g) intg fegeette—ag-a—(F—H—AJ)>—(56-Ftsy W&S“h’p‘d‘\“ﬁg?ﬁktcd ovet—169
paIIadium rion.,(Q.24 g)..,JHe s@liqd was filterled ff, Wash Wit h _
chl or of ognt an keegéeﬁtion)"m%% eva%dlrhgtej té‘iﬁyrﬂessgf% g v?'?ﬂe di ol as a
20 (7)
F F D.M.F. |2.5-2.8]5.37,5.48B| 6.1,6.2 5.58 3.39 - -
O (8) '

Intermediate 9
(+)-(trans)-5-Chloro-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol o
50 A solution of {trans)-{%)-5-chloro-2.3-bisl{phenylmethoxy)}methyl}-2,3-dihydro-1.4-benzodioxin (2.2 g )
in trifluoroacetic acid (T.F.A.} (50 mis) was hydrogenated over 10% palladium on carbon (0.22 g). Th'e solid
was filtered off, washed with chloroform and the solution was evaporated to dryness to give the diol as a
colot-riass liquid 1.2 g, NMR 1 (CDCl;) 2.9—3.3 {3H, m, aromatic), 7.72 (2H, s, OH), 5.7—6.2 (6H, m, 2—H,
3—H, CH,0). o
55 Intermediate 11—15 {shown in Table 2) were prepared in a similar manner
Intermediate 11 from Intermediate 2
Intermediate 12 from Intermediate 3
Intermediate 13 from Intermediate 6
Intermediate 14 from Intermediate 7
§2 Intermediate 15 from Intermediate 8

Intermediate 10
¢ ~\{trans)-5-Fluoro-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol ‘ )
intermediate 1 {7.0 g) was dissolved in a mixture of toluene {70 ml) and anisole {7.8 ml) aqd the solution
was stirred and cooled to —5° under a gentle stream of nitrogen. Anhydreus aluminium chic-ide (2.4 g) was
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colourles i quldlzg, NVMR T [err] 2.9-3.3 (3H m aronmatic). 7.72 (2H

s H). 5.7-6:2 (6H m 2-H, 3-H Eprohﬁ'@sgs dhtermedl ate 11 15 (shown in
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yWa
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ne

r5m|
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| nt er medicistbidel(2% mii0arg) ware sordbinsd kv cbnicertetati r tvacue 10136 igobiveg e thicl shat
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gent | e sPeeipdi20,mi)y

EP 0 1621?93

at [err]6

ure
the layers were separated The aqueous {lower) layer was re-

TaFa%fé%)w eﬁlyuweﬁn&z& sbl rAly Bhidthd ofyahie BA0GH G XeFe WasBedliwite 80ta BQueous sodium

of\ plightly

mstalarmrtetr 138 maio| eft 203nthg Srystals weier hasesigAaweshed aitht \glueae (1@dmh. Yght

AN é(}g;}oA 'B%rﬁ‘zﬁl"tlh?ﬁ'ﬂ %’f‘ﬁ%ﬁ’l Y? H\@ " cééﬂg}jj@%! 9{6:“;
%

fa x %r anti p.
E@, ﬁ?ﬁ% ﬁﬁfpg?v\ré?%% vvar m %& %ﬁ%t h cont| nued stirri 229 o

After 20 m Iﬂter:ﬂ&d«&@ﬁé]shohﬁ sr\/\GSIeQ@WaQQreB&@K i ®silfsd thannépireh ift2bnddiate Has
added and after 5 mn. stirring at 20, the m xture was diluted with ethvl

acetatre (75 nl) and the |layers were s Bit2d. The aqueous (|l ower) |ayer

was re- 5 extracted with ethyl acetate (2 x 50 nl) and the organic
sol uti ons} wer ef waghed w t hf 30% aqueous sodi um chloride (25 m) and jere
conbimned jhnd cbrégelﬁteaati&hl n vacuo to 36 g, gA gda thick slurry of
slightly p bln r After 30 min. at [err], the crystals were
har vest ed LK hed ﬁ#h ﬁ%l uene (lﬁl) m), lijght petrjoleum (30 m} an H.pt
di -i soproayl et her| (20 m )| Suld-eehti aflodiat igilvecH Jan tirthe3-apnpound k. P3 9)
mp. 122-124. Londentration of th¢ nother {liquor dave a criude $econfl crop
of title onpopnd (0. 32 g)]which 30 after [chromatdgraphi C purtjicat|on
af f orded gcsﬁgr wer{ggeant i ty @fcinune 3i3 1 e {sospounds(8-g4 97 .op. 708fr] .-
[err] 3.115.  3H,| m aronptic),” 4.85-5.0{§(2H, m |[OH) 5.8-5.9 (2H, In 2-H
3H) 6.1-6 l{hH, [err])} Interfediate 36 (showt in tablle 2) {was brepareﬁd
in a simlar_nhnnelr fromihternedilate 5 “ARIF?EfeaCtinn
NVR () [érr] [err] Spl vent
M pt Sol viRd3AtHnaltit8H [ ef rgomgannd] unstelye, used [withput (¢harsptemisation
CDC13 ($29 5.8-6.1] 5.8-6J1 7.54 7.8 [lrr] H EtC]-]H
corrpound inst apl e, used wi f hout cHaracterifsation ({12) [err dgrr] VeOoH
[err] 3142 99 0478 terTi (13) €t—T1—¢
(TEZAL) CH?MBEhdﬁieDH 3 OtomsB:d[®- 3.a2 | 6.3% 7P 5.9% Bls.0a)7.p9ll 95150
F o eoHlQ3] [efr] 3. b 6. 0d- 5l 8 489 |- 128}
(15) ' 6. 32
[err]<ferd] H Tol uene . {used wi tfhout chayacteri satloq (16)
| nter medi 4C@ 1fCl {TFA DMSO-d 3.02 16.0-6.4 5.75 - {172-50
[err])-(t Egh 5- F| uor o- 2, 8- di hydrjo- 1, 4- bejnzodi oxi h- 2, 3- di Ar?? nol , {bis
ms\thanesulg1 te A sol utlé)n of Irhterrredl e 10 (3} 10 g) ip”d chl ordmet hang
(.30 Q/) apd—tretH-ar-reH-6—4—rD—was—sidtv-oad
: F 2 £t0H DMSO-d ¢ 3.2 6.08~ 5.8 4.89) - 128~
(15) 6.32 1300
LN - .
NO, {H |Toluene used without charascterisation
(16)

intermediate 17

{ =}-(trans)-5-Fluoro-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol, bis methanesuiphonate

A solution of Intermeaiate 10 (3.10 g} in dichloromethane {30 mi) and triethylamine {6.4 mi) was stirred
for 10 min, with ice-bath cooling. A solution of methanesulphony! chioride (3.2 mi) in dichloromethane (10
ml) was added during 10 min. and the resultant suspension was stirred for 30 min. Water (25 mi} was added
and the mixture was stirred for 20 min, the layers were then separated and the agueous layer was re-
extracted with dichloromethane {25 ml). The organic solutions were washed with water (25 ml}. and were
combined and evaporated to an oil which was chromatographed over Sorbsil 140 g}, eluting with 9:1
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for 10-mn. with ice-bath coolin td met hanesul phonyl chl ori de
(3.2 M) in-dichloronethane (10 #ﬁﬁihgcﬁﬁ gﬁri ng 10 mn. and the

resul t anty; S flafHafleitisacetbie! AsHodridte fddtibhswerd\ddritlindd2dnd Evaporied ctiisite yandw oil
the m xt Yo ghabich iciyelalied S6wiy Grofi éthy! tabitatk ay diisoprepyt ethicto atfopiahattive cempoundas
aqueous |misms (805 g) 6r.p.cBSIE-e62158 INMR trHCOCEN3.b+-3.38 (3thme {roMatid),) 5.3-ThE (8H.gaan CH:0)
soliyti ons5.5we5-66 RHone-hd 3+HNGH9c6.91 (Y. singlets, LidSQdr e conbi ned and evapor at ed
to an dil V\/I'ﬂ't‘ﬂ'eﬁlé?sc; S‘Hﬂ‘@g{ eble 3 wefe rsepased ip 3 Mgy enRe i ng with 9:1 9
EP 0 162 59 :‘Finf:" ;:Qﬂg i }ﬁg{mg ' :-: hyl acetate. Appropriate fractions were
conbi ned an t},& Q{eagoqpﬁ RtePmBathis ayel l ow oi | (5.9 g) which crystallised

sl oWl y fromyRiekiafkCAtAInCIntermbdiate @8 opyl ether to afford the title conpound
as pri®ns ( 4ntdrmedibted2Fron} Mterhedid®®3T [err] 3.1-3.35 (3H, m aromatic),

5. 3-5. 5 ( 4Hintermediafe(@s8 fonbinferGedigteid m 2-H 3-H) 6.89, 6.91 (6H, singlets,
[err]). 5 Interriediater2¢fchimintesmediate 5 (shown in Table 3) were prepared in a
simlar manner Internediate 18 from IEMi ate 11 Internediate 19 from
Interngdiate 12 Internediate 20 from diate 9 Internediate 21 from

I ntermedi ate_16 10 Internediate 22 fraominterngediate 13 Interpnediate 23

fromlInterjmedi ate 14 Internediate 24 fromInternmedi ate 15 TABLE 3 NVR [enr]
[err] [err] NMR <

Mpt@(glvn ‘A? ic [err] 2-H3-H _[err] Me QVBIZH ot

[err H er 3§19 5.2¢45.7 5.2-5.7 6469 7. -

- (18) 30 [ ¢rr]|Solvent|Afmvatlic 3%1&5,%. 7HBS(Bs 5. § He [0Me

6. B2 - 641 - §19) 35 H [err] 2.192-3] 2 513-5.5]

5.5-5.7 6.87,)6.91 - - (20) 40 T

2.35, fserrcHHIH [ [oNg0-d¢d. 58.195)8: 587512558 | 6.69 |78 p7 | - -

- [err] ((]éj)) 2.87 4% [err] ({err] [4grr] 3134

5. 46 N 6. €§3 7. 85 - [ er rr] 50 (22)] [er|] 54 G

a H 3 1 5.3.5.51 5 3.515 1 65 31 N 1-

[err] (23) [efr]. 60 - F F err 5,33 5. 38

5. 54 b CH3§1Hg &och 3=0‘3°5['ér}']5'(72k)'31 -7 | epéeli%2 593 H1-l | -
(19)

35 Cl |H CDCl, {2.92-3.2|5.3-5.5|5.5-5.7 |6.87,6.91} - - -

(20)
“ 2.35,
ND, |H JDMSO-d.| 2.58, |5.1-5.6]5.1-5.6 6.7 - | - heo-°
(21) 2.87 -
45
-k./;
CHy [CH3| COCl; | 3.34 5.46 5.6 6.93 7.85{ - [121-3°
»  |122)
coCl,
ss |C1 |C1 + 3.1 |5.3-5.5{5.3-5.5 { 6.81 | - |- [142-a°
(23) DMSO-dg
so |F |F 1 cDCiy ) 3.33 5.38 | 5.54 6.89 | - | - [106-7°

(24)
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Exanpl e- 1 (

)-(trans)-5-Fl uor o- 2, 3, 3a, 9a- tetrgPyqy 9g2-s98epil methyl ) - 1H[1. 4]

benzodi oxi no[ 2, 3-c] pyrrol e A hom)genl sed m xture of phenyl net hanam ne (8

m ) -and Inter msdl ate 17 (5.3 g) was heaﬁ’@d’med err] for 15 mn. then cool ed
to [err]. "“P‘Iﬁ'éa 931‘ frmdrmzﬁpmlmga%v rﬁ? 5’

:% bR %253% (A dto 130°

di -

rle ;&?P;g Bl(lfn féb nll S ﬁﬁra(ag pggl%ﬁ m 513:3 p'a'jpgitmm ‘%émee gg%f ther :1812
h

wer e s6quaiiions wrem a;wvb @gueéaaso@%&ﬁccacﬁgqrz oznma /.) aq%la

agueous sebrigen b IndY dotteiridgédditim hyaidsed icBibbaate (504) UTheld yﬂmganc&ﬂmdmmrbaaevigﬁrated

g). They meraiotithemormogdbbmed cillidis ghalich criystellised spantaneously.dinisonasTgayhaltised fron di-

(3.8 9) VMFUPP%F'?STHI'M"SMO? ov it dhtecaivd gink aistals abtbe title eamaoynt ias b ¢reeanttlil S g

i sopr ob‘yl"‘é’t 81 a'r %egr&_gégm 8@ E:'t“é" 4@“{5? mRther auppgave ghifdfson O g A

conmpound "&&Y% se@rSBB’ TH 3 e PPt Ysiing (2)1.4 g mp. [err].

Chr omat ogr agQyn£f the not hgr-”H OWOE gl é th,krs% crop (0.6 g).

recrystalli q;g;il' %%e%u,rég pc, iﬁgrﬂog \ﬁ o lgpieng anal ysis: Found:

C, 71.7 H NM®bIC 1;) 26928 (B, thody {.@1&:] Pmmw-a 85 (3HCm, drbrfaticdi. 5.6-518 12HNm, 42-9H,

F, 6. 65%%5-H), 6.09\IVIR[619r{PH,[ABqr Ph 2HH - 826588 85HindlEsartll @HNoubipletsPh)-H,, 3~H,8. 35

(3H m ar orfhe Fem 00"55 oLExa@pie P—7 wereRreparedin alg)milag n@gnernel the.coSpp@id of ARmpieh.

[err]) %ﬂ“pl ‘°9""7d‘1‘° 8H nultiplets. [err], [err]). The conpounds
I es

of %?E\é %abrﬁgtgq ﬁ a similar manner to the compound of

Exampl e 1. lég Lpedi ate 18 Exanple 3 from Internediate 19 20
Exanpl e 4 f eQsm g'rserowemea,t.,gd, Eiarrpl e 5 fromliInternediate 22 Exanple 6
from | nt er medérapie 72dnesipbdatéd 28r om | ntermedi ate 24 25 30 35 40 50 EP
0162592 B1 [err] 12 EP 0162 593 Bl Exanple 8 ([err]

) - (™\A#8s) - 5- Fl uor o- 2. 3. 3a. 9a-tetrahydro-1 H( 1 .4)benzodi oxi no(2, 3-c)
pyrrol e hydrochl oride A solution of the conpound of Exanple 1 (2.3 g) in
IMS (110 mM) was stirred under hydrogen a ca. [err] with 5% pal |l adi um on
charcoal (1.15 g) until uptake ceased (270 m). The catalyst was filtered
off using a 5 kieselguhr pad, the filter was washed through with M5 (3 x
20 m) and the conbined filtrates were evaporated in vacuo to a pale pink
oil (1.6 g). This was re-dissolved in IM5 (10 m hydrochloric acid (1 m)
was added. After 30 mn. at [err] the resultant white crystals were
harvest ed, washed with IM5 (3 m), 1:1 IM5 -di-isopropyl ether (4 m) and
di -isoffropyl ether (2 x 5 nm) to afford the title conpound as a

hem hydrate. (1.09 g) mp. ca. [err] (sublinmes above e[rr] NWR [err] -0.25
(2H, broad s, [err] 10 2.9-3.2 (3H, m 6H, 7-H and 8-H), 5.4-5.65 (2H m
3a-H, 9a-H), 6.0-6.3. 6.6-6.8:(4H, ABqg. [err]) 3-H2).

ac

50

h
th

[2 )
th
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The conpounds of Exanples 9-14 we

r r re a simlar manner to the

conpound of Exanple 8 fromthe con&éjrﬁs% %xa#ﬂl es 2-7. 15
Table 5 1 2 20 R R Sol vent Aronatic 3a-H, 9a-H [err] [err]
OHe [err] H Jerr] 3.22 5.5, 5.9 6.1-6.4, 0.0 7.87
[err] (9) " 6.6-7.0 30 [err] H
TFA\_/ 2 .8-3.4 5.3, 5.6 5.6-6.6 .86 - 5.97 [err] (10)
35 C1 H DMSO-d6 2. 81, 2.9, 5.4-5.65 .3, -0.19 -

[err] (11) 3. 6.5-6.8 [err]
[err] [err] Sl S 0% 783
[err] (12) e © 6.5l68 %
[err] .. 5142 » 6.09,6 - A
[err] (13) x )
(dec.) F errJ . 3. 0 6. 1B, 6. 65 -0.
[err] Exanpl 2 ) ' '
([err])-(t r% 323 9alTet rahyd hyl-a8 [H 4]l benzbdi oxin
pyrrol e hydr i $ amge 10 .
[err]-(trang)- 3& 9a- Tet r,.@hydrq-Sj met thleH(;,4):benzobi oXi no|[
pyrrole hydr e ettt
[err]-{trang) I 0-2, 3, @, 9a- fetPahydrjo- 1H-[ 1,{4] benzodj oxi no[ 2
pyrrote hydr 13 | EP 0 1625592 B1 Exanplie 22 ([€ ry
)-(trans)- 2, a-Tctluly o=—37 ; iy ,4‘_1['[)€Tl ouTroxXT N
pyrrol e hydn idg. fxamfe 13 ~
(+)-(trans) - chl oxo- P, 3) 3a, 94-t [ 1rs, 4P beinzodi oxi
pyrrol e hydrochI0|eI9er\Exarrpe14 v o~
()-Ttrans) - %, 8- Di f+te+e—2 ’3""33, Oa ) +—4t+enzodi oxi
pyrrol e hyds i de 10 -4 <
15 ( - o

[err])- (trams)-2 3, ’oga ga-

pyrrol e (of}
-(trans) [
4] benzodigiXi

(bi s( 4- m& hdxyphen
heated at ca.

partially c
m). The cr)

m ). The cofrbi ne

m ) contain

ala /g

4] "benzddi &«i nof

T U A

d
AY
7

hoxy bhenyl ) met 3,3a, 9a-|Tetr ghydro-5-nitfo-4 1
|pyrrol"éAsDI X H*ecﬁa’%é A1 (2.0 g "H'-\[
f) | hanami ne : diexaa (|10 15 m
- ‘Lt ﬂ JM. R . ek
Ilmed vnas«cool efl na~did ut ed<'>vx,iat3h etﬁ:e/l acpt &t e 3
e fiJteied o h @t hyl |acet ate
Tl trates were pasned with 3% aqueous sddi um chl pride (6
acal acetiec acifl (2 nl) ijt hpsat urlat d aqug

sodi um bi cafbonatle @0 m) . “The wasMes wele Te-extjrdCted Wit R et hy
(25 nm). Thg in@d extfrafts wefeevapo]at®d tola Pal e yel fow oi
g). This wab phed aliefN Qarh iIN(m{*) eluting with
di -i sopropy , ct hen fet hyI acg i imure~titlie conmpou
9) \Jhi s wap reckronratographed ove ebut i ng \M:th 51 Q
di -i sopr opy r-"adi chllor bnet ha i tBe conpou—nd, o
crystallise dli-sogropyl—oathes 23—
- Q o [ 4] L 0
- e o —t o 0 — o 0
L] o« @ (& ] - @ (&) o« ©
) “ O I “ O I w 0
(4]
o T -
[- < po =4 (& [
- A~ — ~ m o~ — ~
a X N " < X wn ~ D ~
)~ St ~ ) S ~ et

=
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mp.

[err] and 0.47 g;

m p. 136-139).

25

(b)

()-(trans)-2, 3, 3a, 9a- Tet r ahydr Ep-9ifg®5 BB L1y 4] benzodi oxi no[ 2, 3- c] pyrrole

hydrochlorlde A
[ 1 4] b@nimsb%ﬂn

o5t b el bt

L &vap & VRED 1Y)

ayer wasSadded AHer wwraet

t 0 ca. héiihydrateH@09 of

sol uti on
()--(trans)-2-1bis(4-nethoxy

@'1022333

a?afpa.

henl
aotf amwe1 1n m

of

ol

Srstdld e HnlebRd,AsHEREI It MSILI AMSI 11
Wer e SiMplafisopioby! atBerhi@dmiNiant dt-isloptrooﬁoetmr((sz A )} woattvird) eek amjcmnqnmn!aa:seaj

tWéhaMﬁﬁtﬁﬁn

sﬁ“iomh

§;€N9ﬂ was he

\’é Al
e

n%cﬁl 195

nekxayiple @, 3, 3a, 9a- tetrahydro 5-nitro- 1 H
UIOH'"PBﬁrﬁl evravje d

ed

n aca. 25°
using a
were

Q'rRl)

e &b.2450swhdiches Bheveas2 10 INMR 1 IRMSQ0Ud d- 05 (RHvRrpad s. NH,"),

pr offanz-3=82 (%"5 - Z:UUIaéG Bt-Hi). S50 (2H. mwaa-nﬁ» §&§§édﬁ o6 él‘% ABafliThy

e tIe co

O?—_
< Shall kel

sli aq U206
e ﬁ] (dec ).

;
(
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35 Exanple 16 (
trans) -2, 3, 3a, 9a- Tetrahydro- 2- (phenyl nethyl )-1 H-[1 , 4] benzodi oxi no

ent rat

Table 5

%3?"’8 ' F"’EeﬁéP
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e
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t her
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C
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thyl 2,
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te solid
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whi

[err]) (trans)- 2 ' 3-Di hydr o- 2, 3- bi s[ [ (et hyl sul phonyl ) oxy] et hyl
-ca rboxyllc aci d, 65 anhydglde

3 §3§g Qetr dngg
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Conpound B (
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ene ch
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EP 0 182 593 Bl

g

A3k,

a sol ution

g

added over: :ape0X3,35937 didhRfo-5Afditoxy hHNDaIben oBBRInbI26-d) BYMPEE awbeﬂdnmrd risen

to anbi ent,

'
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i= i-{trans}-5-Chioro-2,3.33,9a-tetrahydro-1H-1,4]benzodioxino]2,3-c] pyrrole hydruchloride.



added and t he l.ayers were separat ed. The organic Iayer was washed tw ce -
with 2M hydrochloric acid 5 sol utEBn ahe zﬂﬂjeous | ayers back extracted
wi th met hyl ene chloride. Th conbi ned Org@mbfe 19Xt racts were washed with
brine, dri ed{2¥@dnsRBYSIMSTetrahyied-5BBInSethyd i HIT 1,88 MbUiBXiHEIC BlcP pyridié M@iredhmrigaal
(1.9). and evaporated to dryness to g| ve the title conpound as a V\/mte foam
24.0_1g. NMR T errgsz 40, 2.82 and 3.05 E(X%KP'eriﬁltl plets, aromatic),
5.9 (6H br, (ZHypns wgh'afor?e?$q9aeewvam 1gipeprogiqring(2,3-4 PV'['%'FP}"’TG"?’&F
(=)-(trans)-2, 3-Di hydro-2, 3- bIS[[(ITEth)e Eglpqgnyl)oxy] met hyl ] -1, 4- benzo
di X1 n- 5~ car AL A, g@egmm SBkerAnaHb UL e HRARBIAL) gy,ca,éhpd,gama,:ae |
et hyl acetate was Stirre roomterrperature and amoni a sol ution
(SG 0.:88; 4.5 m) was added. After 10mmu¢e65 water (150 m) was let in
and t he | ayet3-(tvars)i2, Smﬁeﬂldrﬂﬁentmﬂbﬁ@ﬂbbdm@ﬁxnm&3 Blapykroextydechieddeni t h
et hyl ac e!ae\t e bidtransb2- m@qugm»n@mva;z&ag SagJ etrghtydeo-frpitrhd Y- IMPHNZRQ'GEGQB 3-
sodi um bi €& V ate I u;tnleon ({}r c} %&’ nes ?)'lj hat e an a 0f xan(10
to a ng 0°f§’|? ! (Lq §% @#’\E |xture '%II ‘tal %
gave the %‘ﬁ G o i ST e aasma ) Ao
(e) ( [err I; I'I' Fht @Wﬁ%b :93% aQ:D [nl)contammg glacnal
, 4benzodi azetibaciy & mH, chqawnmcsbarﬁed:a{u GUsBGHId M B&rbdn@éwn.dﬂﬁ)ﬂaéhﬁ(ﬂdﬁ tecxtrodted
Co ound ith @thybacglatd 25 loenThd cumbiread(ekGacts pewcavaparated tb & palp aelidw 6ibfd.61d). This was
g0 Thromareorap es*cg_ftr Sarbsitt(30gi elwting p@m deidoprapyd ethes. thep @gthybidcetald tb giye itppuse title
300 m) g‘f’"&"&’dﬁh‘% i§twas dechrgmaspgra %rb%!hﬁ“EIS’ a:gT'Qﬂ(W h 30| ‘P'tiﬁ°PT°@tT1e‘he'

Wter 1 higpe ARSI A PP AT EUPACEet Y eRs

col | ected," hvvat to give the title conmpound 5.03 g,
&-—f [ eBr ]b) Qi))(trans) 2,3,3a,9a-Tetrahydro-5-nitro-1H-11,4)benzodioxino(2,3-c) pyrrole hydrochioride

([erf])- (trams)-shidioda, 9a¢ t el£)atyl-o4 stk rRhiyhdthy i 3,42, 95H R 8- uxir60H-

12, 3- c] py i ndibenzddiodndibRiclbyridie (AR ightin farrdc ricidt 110 emid fwaSohgatam dnder (réfiik4dwgh 10M

and phosphvﬁfe@'qmrwvxp ée!nl( Wa®r § mwasd lsblatafern & mikfar owwwﬂrhmarqﬂnmmteswas

of phos_?g)hg;" cﬁg&h *’b’kﬁ‘ tveee c 'a ‘éddéd"aéﬂf (A% mik Ahe shipref ‘EF‘V Y& was re-

m i g b mhiadh ¢ gg “33 ) ﬁi@“ﬂb{%ﬁﬁﬁﬂ f S fbil T

agueous IOGI &%%Mmr snﬁ‘ail on%%@(o%ﬂﬂ)xﬁdél‘ﬁtaﬂ@ o‘ﬁtdfrtﬁ@ bfﬂdﬁiénbhuy

free of sefuedus mepaoT- altgaOQpﬁl'far fithecomipgad (0064l A Y1€p. g2 280° fdeb)).oWN 0|I whi ch was

chr omatdgr aphed on silica gel (50 g) Elution with ethyl acetate-petrol

b. pt. [errbi*“ 11 gve an oi | 8 \ﬂ’FP@h'esiélldlfled on trituration, with
ra

pet rol bl f iag (- cIRYTER FG rbgpigile
dried to 21 Gl g“&?‘”ﬁ( 'B‘ﬂ ‘?"VFTB?‘ %ﬁgg P?? ?0 5 °§' °’ﬁ‘|l'f)t acid,
[ er r] MR FTn éihy gﬁyben?zo;e:is(flg t&mvmcafl%nm% ) and (ROR4-9.1,4-
m  3aisig he Hﬁoxyﬁz u{azé‘&olsms(& fHethy)benfen Wénatéithosd g)ﬂrr tonitrdé (1400 mi) was
Exarrpl e 1tirted gnd(Hebt Uhdet, réfhkioOa dbwl ﬂanh)gimeﬂst I¢-Holirs of which ca. 80 ml acetonitrile was
, 4] benz odramaved jefectakenopoideyitg. Zﬂm mq wias filtered bff tiom e copled enivtueging thediitraté was

( [ er r] ) (Fvaem e o, @wm&s 9pd ﬂ@tnea erded |inrdiethyl Et!JFFeS'P ﬂitebequsdw kn® a\r;rs

over 10% ﬁgg‘ﬁ%é“}% g‘ ??9 Eg‘sp 'aw‘:é%:, o w}‘?‘b&%e “"i@ﬂugveré%ﬂ?%b &ga &33:

hy(yl\@ﬁ fohz h :

was filte ﬁd*ﬁﬁ\éro%ﬂ%g fr@to yefwas
20 m vol wsaned thCam Ry 6 icQEIAC30E beind Sricl a@s apessivatlslashatshaceva rbtdd to an oil
crystaké i $63ch) whlch s agei upgn diethyUsthertiicat 159 rald[Td thisigtirprediuton wasadded baeyiedine (7.5
‘washed wi i} alnwsftqwderdqghegl"trtyt tog ?;‘gclg-?eedtaowea & 2%&?%@@@&;%!?&‘&?“
rrgmpt g? m as a 8ZEH°| 9 H™ ggmatg agh NHs")
5375 Gﬂ‘ﬁqﬂ" iafes ZV'7C'¥4)§—'5' gﬂ »3a-H 9a-H, 6.0-6.3 and

6 4 7 (fu_'(*'%;: 3631 dr 55#( d)t:)% gbér[z lBJu -5-carboxlyic_acid (Compound {B)

5
) - (t rags) 3534@%1 f&ﬁp@ 1( Qég ansiZE]NﬂH'?MHy%ro%hlehc acid
hydr ochl Oltdod @i, A06 Bl hi & an:eo(us layers back extracted with ether (50 ml). The combined ether layers were
) - (t r ans) wasikdIathB0%tsedinaydride dolutiehlaodthe Sblvdrit rehhdyven roatfookamm| (22 @-whjgbywas tiken
(0.11 g) bpirGWS (3E8IHIhYis edivtionives Sedrdggratediaty5° ietbe bresanselokfi% féhaﬁi mfacapos (16 g)
hour s. sThantlasteke Wﬁgogm'mq dhe casalvstvg VB by fltratign, wagned ad thediltagie was
sol uti on QRENERIRSTORRe Theprae seasnstal aralm Uy BiaE SuRLPSUKE A 0d hp PR
et hyl ace ate \5‘6 RBU&P T2 conti nuous extraction apparatus. The
or gani ¢ SQJ:)Ut(LpﬂraW@SZ Vi ﬁgﬂé -25%i rQethémﬁﬁﬁn W]rﬁé?ﬁylﬁﬂ%z@r QeHfrLs-¥RSoxylic  acid,
purifigd Ryinairiap&omdovrd ¢LC on silica gel he required conponent was
eluted with hot nethanol, the solvent was evapor ated and the residue was
di ssol ved in 2M hydrochl oric 55 acid. Eygporati on of the sol vent and
crystallisation of the resulting solid from 2M hydrochl oric acid gave the
title conpound (35 ng). NVMR T [err] -0.22 (2H, s, [err] 0.46 (1H, s, OH),
3.26 (1H, t, J8 Hz, 7H),



3.41 (1H, dd, J8, 2Hz, 8H) 3.51 (1H, dd, J8, 2Hz, 6H), 5.5-5.58 (2H, m
3a-H, 9a-H), 61636 68(4Hp“nq ‘%% [err] Exanpl e 19 60
([err])-(trans)-5-Fluoro-2, 3, 3a, 9a-tetrahydro- 9 met hyl - 1H[ | , 4] benzodi oxi no
[ 2,-3, c] pyr r Grriethilgahinea3d.Sml) des Added tg g stirédo philled spfution fCompoundB(17 04 g) in methylene
(trans)C'BQ'F’PWPU‘J’ZA‘S"335%SQ‘I€!{°P§F1 gthgoespiphanyd ermfdbﬁ'awr tmlgl F?@Pé"”

hy ochl %J&sf’f"ﬁ e .%E pf ) é’g“”s,ﬁ"@ﬁ" et 32’3{9 5:@’“'*? & St Cheid
eXt raCt ed ti %é F efgyé Jac e d’wn ell: d or fic extracts
conbi ned e% Wﬁl eﬁaﬁ%l ghBtes erFUd wnh @e‘ébl@ ﬁbetgila}cﬂal {1 g) and
di chl or Ona;ab&a@u atoajw xd@m&%ﬁﬁa&warsem@ f6a1R4.3 §) NMIR FRIOEN,) 2140, 2.82 and 3.05
Evapor at i (3R, reiitiplas, Sohanihts.1i to 5864 0br63—H v aad £8510)06.§0artd5.96) (eavh(3H., s,[G44:30,).
whi ch was heated to 2 hours on a steambath with a mixture of water (5 nl),

15 EP t@) 162*{ (ypmq) 23 Dilygag-2. éﬁwilcnea@f'w'r{f@anwnetwd ﬁm? or rﬁaﬂ*dbmeoxar“'de

sol ution {Compound The ¢ ton ok Yed Witk g E

m, |rr mpeérat
115 A s B D i
10M) . Thgere® a\wv E‘déﬁ‘QﬂFa% ad,. Qi ¥Ry 'imd e Sers
title gonp&d sh’fb% wﬁth%ﬁbédﬁs c6YivR bithrboRatP kolutich, Sriedld\@r MG siiASRIiphae add S@dbbké&ﬂ
in hot | Mb a debnirzbijd eesidue Argstatlisatidre Goinyeihy) Gaéterel (€a. HOiral) gavelthaltlie wawpdundaaddedf
and t he scolawrddodensesplidvVdparrapethdtdab’eave a solid. The solid was redissol ved

in | (10 m and the sol vent evaporated in vacuo to give a SO|Id$ . 65 93
mp Lﬁ;feée!s dge'%;#’(@e? stfamwapﬁwwm - HVR AReREadiqyiipe (23Pyriolg-fscarboxamide
Corrpo d (o) re ﬁ m(a a q bgf)ll"n é warm
(ZH br, (§§‘7 gfjug %51( Zﬁu%br Wﬁfle(%ﬁo g{r% :ntgaﬁg gﬁhn 8il dapdhkif v&\@'h

Phar maceuduickf! solifet laagr 1 noJr Qrisl0 bhirAkg, 1Be BXRERbAE parﬁemmeo:tmwwu@dud washed
refers towig @ste] Jnd(drie@ns Jive tHel tite comPodrdB0IR nt. o 158R4168°0- 1H-
[1\4}1 -Benzodi oxi no[ 2, 3-c] pyrrol e hydrochl oride. O her conpounds of the

i nvent i on‘”rﬁﬁy“'Bés’19&31?19?éﬁt@éjv#fﬁ'zsiP*rﬁ"V‘&Te"fVé)sWi'lémbe&@dPx'“@ﬂé cloyisaierPwarbanitrile
capsul e ﬁig l\?énq %ﬁPfCompoundE (1.24gla spentoxnde (Oﬁg)was heated to 165°. Two

: S of phosphorus pem dd 10 mnnute intervals, mixing |in,
Magnesi u eﬁﬁ%&l ing.the tem erature in. jirl;ﬁ% Bé%%’ fé utesafter the final addition the Solid
mg Bl epd %Ee% st ety pwa th edr Q6 %%n é’c@ 1manﬁ§sm.%@aemmu free of
Fill the & .erwawst:bnapmmgar@éueyez aveSd BRWA I HIH vads dRrdrrddSd#aghed bh @ika gel (50 g)-
fitting tBixen with @hyl atrePpetrd) bcm;mw—m f{1:h) dvie@nrolq0L.8 EYhick solidifiel oByitutipe rwith
mM dose 3etrol, b.pt. 60°—80°. The product was coljected. vweashep%weu petrl and dried to give the titleg@mpgund
Sodi um ci asredquff coloured solid (0.57 g) m.pt. 2@1@3@\{1\4& (CREIsR-74 (5H, s, Ph), 2.5—3.4 (3H, my gonb\ppc)
4.5 3535SuhEet ! {3 ModP Pt ef 18 (2H. s, TLHy PhIsE.5m 7 Al Tnyttr SxYPenzoat e sodi um

5.0 nmg 40 Propyl h droxybenzoate sodium 2.0 ngy

s Sl e o o8 i e e
o x)-{tran a rahydro-2-p n pyrrole-

m ni muy q&@@éd.& ﬁ/rs,(s fe% ﬁéuwnmmng cihdElal012g). Wreh @ptake

W th stirhidga ha taidt vIabQiltE\"éH bﬂ 43 ewwith IMStaht Gheafitrete WS icBndARdteditocdd. 20 mi
stirri ng. valaele.aCobfYyamuiaotisactDiSutromsh was added and a solid crystallised. After ageing 1 hour in the
cold the product was collected, washed with IMS and dried to give the tit/le compound as a white solid 0.25
mg m.pt. 249°—254°, NMR 1 {DMSO-d,) 2.53 (1H, dd, J8 and 2, 6—H), 2.60 {1H, dd, J8 and 2, 8—H), 2.84 (1H,

\_95 1, J8, 7—H]}, 5.44 (2H, m, 3a—H, 9a—H), 6.0—6.3 and 6.4—7.0 (4H, muttiplets, 1—H,. 3—H,).

Example 18
( \-{trans)-2,3,33,9a-Tetrahydro-1H-[1,4]benzodioxino(2,3-c]pyrrole-5-o! hydrochloride
A solution of (+)-(trans}-2,3,3a,9a-tetrahydro-S-methoxy-1H-[1,4]benzodioxino{2,3-c]lpyrrole (0.11 g) in
5¢ 48% hydrobromic acid (5 mis) was heated at 100° for 4.5 hours. The resulting solution was evaporated to
dryness, sodium carbonate solution was added, the mixture was saturated with salt and extracted with
ethyl acetate for 20 hours in a continuous extraction apparatus. The organic solution was evaporated to
dryness and the crude product was purified by preparative TLC on silica gel. The required component was
eluted with hot methanol, the solvent was evaporated and the residue was dissolved in 2M hydrochloric
55 acid. Evaporation of the solvent and crystallisation of the resulting solid from 2M hydrochloric acid gave
the itie compound (35 mg). NMR 1 (DMSO-dg) —0.22 (2H, s, NH; "), 0.46 (1H, s, OH), 3.26 (1H, t, J8 Hz, 7H),
3.41 {1H, dd, J8, 2Hz, 8H}, 3.51 (1H, dd, J8, 2ZHz, 6H), 5.5—5.58 {2H, m, 3a—H, 9a—H), 6.1—6.3, 6.6—6.8 (4H,
multiplets, 1—H,, 3—H,).

Example 19
& {=i-{trans)-5-Fluoro-2,3,3a,9a-tetrahydro-2-methyl-1H-[1.4]benzodioxino [2,3,clpyrrote hydrochioride
A solution of {+)-{trans}-5-fluoro-2,3,3a,9a-tetrahydro-1H-[1,4}benzodioxino[2,3-c]pyrrole

tvdrochloride in water {10 mi) was basified with 50% sodium hydroxide and extracted with ethyl acetate (1
» 20 ml, 1 x 10 mland 1 x 5 ml). The combined extracts were evaporated in vacuo 1o an oil, redissolved in
dichloromethane (25 ml) and decanted to remove some solid materia!. Evaporatior of the scisent in vacuo
gave a saiid (0.52 gi m.pt. 92°, which was heated to 2 hours on a steam bath with a mixture of water (& mi},

[+ /1
o
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so the ’aétiv.e ingredient, followed by a solution of the dye, a solution of
t he hydroxybenzoates and lastly the gpagoyg2 sd3ugy al nost to volume with
wat er and stir. Check the pH and adjust to 4. i citric acid if

5 wth '
necessary. Wefo:?icmid\lgﬁmb av%g%%\éawqehgqe Qiion thig a)- Q‘g clear s°‘;‘r;;" was di:g“’ﬁ i
per.. tabl et AFFERI20 mhbasiied with 50% socium hydroxidgyang, exisagteg, Wit PEog1e Al
0’50 PR D e e i U LRI L
2.0 ny Lagt Osf3ed thd R &igticﬁQﬁiﬁ Ve dIstbd tleave@olidl THE solid vri2 rbdidseived® RAMBX103hR BAd the
t he active idafleRiCivepdratall indvakiitiol ged Hsdnd (6)681g1om pti263-c5°dadc. ) (R Ristatligath from IMS/ether
pol yvi nyl pyrdast thdaile caapasni.onpt 280p20dec ENMR d sDSOrads 28484834, mosromatic, 5.41 (2H, br,
gr anul at i on.3aPrH: Perr-H). 63e-6¢r (4 rhetipletsdi-oiby 3utin (043 ayWVG@hk)- f | ui d bed dryer.

Pass through a sieve, blend with the remai nir“n%‘én%pe%i ents and conpress
ref

. W ha .
ot st it B DARUE S, LBONE oAl Tt o ()bl 005 5 506 hBlo 1
cores wi th hygroxViar aivh? SEET e fedrbiidtie, GiheSdoMaoRhad o tha in0krHlo tha e Bbrhihated in
usi ng eitherga agHRAUS Or non-aqueous sol vent system A plasticizer and
suitabl e col our nmay be included in the filmcoating solution. Activity The

sel ect i versa2t. @il €agsu@cept or ant agoni st acti on of the product of Exanples 2.

4, 5a, 5c and 7 was denonstrated using the foll ow ng reesapsule( 1)
[err]-adrenoreceptor antagonist action Conpounds were tested for their

abi I@y to prevent the action Astive ingredigrbct j ve [err]-ac‘l?éﬁoreceptor 15

agon~st clonidine on the rat field.sti ed vas defe preparation.

Ant agoni s%%oof the effect of c|"’6arﬁ“8?'§{té‘ sv\{gégaq%]uanti fied b?/g@asuri ng the

parallel shift to the right ofadhb&oliacddsd ory cloni di ngopgyr]

(concentration)/ response curve in the presence of increasing

concentrat i ons B¥ndtthe adtigs ingeaa¥gno withl the( 133todecand] mahesinorsteeente. Gl tha blaebinteseppropriate
act¥on 2025 size igohpaialivckepswiesdiociefittingl tipgl on presytomepsic qapsple Bling @Id¥e-t he '
action of [err]-adrenoreceptor agoni st phenylephrine in the rat isolated
anococcygensz' 3%"@“’( Lei ghton, Butz & Parneter, Eur. J.g Bhatprec 1979, 58
27-38). Antagoni smof the effect of phenyl ephrine \Aag_qua.nl_l_ﬂied by
measuringst he parallel shift tQutdfgldsat of the phenylsgply i ne
[err]-(concentration/response curve in the presence of increasing
concentrations of the test corfediunlcitrbte (1) and (2) poRermmy and
conpetitiveness of antagonismwere determ ned by the nethod of Arunl akshana
& Schild (Br. J. Pharmac. 195d-itigacidg_58) | n these té2PY¥43the [err] val ues

of the products of Exanples 8,.9..1 [err]-agsengreceptors were
| ess than 0.1 [err] and at [ersr‘ﬁnf’%{dr%g%grg%%g)gﬁ)rs wer e grea?er than 10 pM

[err] is defined as the concemigiingBroxfbdnbdatd Ssitunt Onpelomsy required to
shift the [err] (concentration)/response curve of an agonist to the right
by a - factor of 2). Toxicit yPrapw hedroxdentdstecodiulte | n28Mmed on are in
general non-toxic at therapeutically useful doses Thus, the conpounds of
the exanpl es showed no adver sé-@f9 eEPge IO tested in m%e at
concentrations up to 50 ng/ S%CEﬁéor ally. dains for t3l_12<ggContrac_ti ng
States: BE CHDEFRGB IT LI L SE

o Purified water 10 5.0 mi

Dissolve the sucrose in a minimum quantity of water. Add a concentrated solution of sodium cjtrate

with stirring and adjust the pH to 4.5 with citric acid. With continued stirring, add a3 10% aqueous solution of

50 the active ingredient, followed by a solution of the dye, a solution of the hydroxybenzoates ang I.astly_th.e

flavour. Adjust almost to volume with water and stir. Check the pH and adjust to 4.5 with citric acid if
necessary. Make up to volume with water.

3. Oral Tablet
55 per tablet
Active Ingredient | 50 mg
Polyvinylpyrrolidone _ 40 mg
° Sodium starch glycoliate 10.0 mg
Magnesium stearate ' 2.0 mg
o Lactose to tabiet core weight to 200 g
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1. A _conpound of general formula (I) R[err] wherein Ris a hydrogen atom
or a group selected from[err] k §pp Iy substituted by [err]
cycloal kyl), 55 [err] alkenyl. ké#rg [err] cycl oal kyl aral kyl (in
whi ch t hesignlakive adti0b PlgYediedtivith B :aoésecaabe eufﬁé.mhaﬁﬂdof[p%rwinwabr do€ solution
provi s grétiice laamphnsss BlRdblsfoa granalation Pregard the lgratioig @ndl Bhsusiry '0dy 6 et bédy
at t ac hdrdert Rass$ theouyhtarsage.rblth theremainisg iagdedieoty ond atnupressiinta 8 g'mdqan'eelr mbteed

f r om [@v# Jablgt Fh'"%err al koxy, hydroxyl c ano, nitro and [err] where [err]
and® [err iincoatineg 1ablel Cores éhh 'Bi‘rYRS?"Vé e‘s'f e"él°§ P’sgggﬁ im Sorming: Jg :js S%E
hydrorfﬁ c%ahzﬁgue R M OGER GV 67 P 2% 2gey [pg0 B2y BF nRuYedin e
physi ol ogically accept abl e salts and hydrat es thereof. 2. A conpound

accor idnging 0 claim 1. wherein. in the general formula (1). Ris a hydrogen
at om 3. TRe eglapive agadrescsreclpiy ahtagohial attidn of\ime pedduct offExbipleg@ne5a) Scf admalvas
(1) Reronatrjted oiingitﬂeyolkgviwpsw A conpound according to claim1l wherein,

|[n t]he(égeneral forrru[inz;g err Is a haI ogen atom or a [err] aI kyI or
err r a oms

the5| » om | ELI’ ratFn Kol . I Pcrz i
produ ; to ligﬁ tf% LPE Q\T%H'ELL et lgr@pgéi%?%ﬁ §R mr{g}ﬁcé’i‘ﬁi\g 5§

using resaoagé/c@re tHé greb e@r mreas.Rgssn&e rrawgboamsrreveom uaa th he
remai ni ng i ngredi ent's and conpress into 8 nmdianeter tablets on a t abl et

machi r@.a,Rdrenoreckplonamegunist hatidnabl et cores w th hydroxypr op I rret hyI
ceFf ul 05806\903'?% ware testag fasr Weig at?r'&tle'r"r areverusrhn a%‘Pt‘ h*'ér° pior (hgonist

non- a @‘d hEige (it grad a"Ac‘ifFEEﬂ"FE?”f [Qﬂmé' mge- 1979,
. %t hre n y -nea H I\fruft to the
rzf'rr%ﬁg‘r S iy

5c ¥nd 7 wves nﬂﬂ%bfeﬂ&yedn&l%b%eﬁth@nisﬂ' J)fOHHti&ntsQSWire Giddrmined by the method of
[ er r ] -dniexseseCc® [Schild BtAgRIThat. 168, mscsepounds were tested for their

abi | i ty trthpsegesisithe Kyyaes ofohe produdieoifadamotes 8.9, [‘emd]mattr.@rdmne@emtms“@fﬁ less
agoni $barc?-bHMHANdSt Bnadrproreceptors weee aredtenthan tHuN HS igesfiopd ast grcerpf&r*ﬁetroewf the
Ant agQFﬁ‘ SR undhigagifgatorshit the logp HoREeHRECHIERETSE WEre R 2R@gRift tRghe Hieht by 2
paral I'&'°sHi4t to the right of the inhibitory clonidine [err]
(concepiiayion) response curve in the presence of increasing concentrations
of the t asé c6RPRMNES G tHelhvdn@ibh lare A gUineFaE AEPIcRI A MePeHR0IcNY asdhii@dsed) Thus, the
Conpoudtpowadsef thekatipled shdwedinb aalbérke éffectsovhigh @seatin mite acdhtemtravdns up to 50 mg/

[ err] -kgdra@lvor ecept or agoni st phenyl ephrine in the rat isolated anococcygens
nmuscl e (Leighton, Butz & Parneter, Eur. J. Pharmac., 1979, 58 27-38).

Ant agd?l#imfwfth?ﬁeﬂemieatswﬁs REEH PEFRIGHE LAY NbEnti fi ed by neasuring the
paral l el shift to t% ft ofl tI[1e phenyl ephri ne

[ers] - (cdntERTPALNY )g/ep%r bBHE‘éaé Urve in the presence of increasing
concentrations of the test conmpoyund. In (1) and (2) potency and
conpetitiveness of antagonism e deternmned by the nethod of Arunl akshana
& Schild (Br. J. Pharmac. 1959, }4 48-58). HIn these tests, the [err] val ues
of the products of Exanples 8,9, |11 andol4"at [err]- adrenoreceptors wer e

| es$% han 0. 1 [err] and at [e L etfor ecEptars were greater than 10 [err]
is defined as the concentratig he teso nd required to shift the

[err] (concentration)/responseg of an{ agopt'st to the right by a factor
of 2) 07 =

~ v

wherein
R is a hydrogen atom or a group selected from C,_4 alkyl {optionally substituted by C,_, cycloalkyl},
C,.¢ alkenyl, C,_¢ alkynyl, C,_, cycloalkyl, aralkyl {in which the alvyl moiety contains 1—5 carbon atoms)
ang —CHO, with the proviso that when R contains 8 —C=C— or —C=C— linkage this is not directly
attached to the nitrogen atom;
R' is a2 halogen atom or a group selected from C,_, alky!, C,_, alkoxy, hydroxyl, cyano, nitro and
—NR3R* where R?® and R* is each a hydrogen atom or a C,_, alky! group; and
£; R? is a hydrogen atom, a halogen atom or is a group as defined above for R';
2nd the physiologicaliv acceptabie salts and hydrates thereof.
2. A compound according to claim 1, wherein, in the general formula [i). R is a hydrogen atom.
3. A compound according to claim 1, wherein, in the general formula (1), R is a C,-; atky! group.
4. A compound according to claim 1, wherein, in the general formula (!, R' is a l.alogen siemoraC, .,
¥ alkyt or C,_, alkoxy group.
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Toxicity The conpounds of the invention are in general non-toxic at

t herapeutical ly useful doses. TI‘Ep ? A rids of the exanpl es showed no
adverse effects when tested in mce at concentrations up to 50 ng/ 35 kg
oral | y. C Biendthe@ctivieliggrédberit mitb thelgctSteaAdda siBficiésitiqiintihfof @BlyVimylhyrrdlidofd soBio .
A co rrpor!mafodﬁc ramassoruiteble fqr igyanufatipn.|Preglace e 9raRules apd drydising driraytas fiuigrbed
gr sé’n@ef 'Mog 1%?\16]“&1% Fbmm 'nsfeg'eﬁgfnqwssm%md'amete"ab'ets

cyc al Wl r‘ggl& co swnﬂ dro[( J ;l ﬁlth: gellhlo eSII mr?a¥?ln9 thg m ?all uyng
V\h e
I- Sl e

attached to the nitrogen atom [err] is a halogen atomor a group sel ected
from [ eActviml kyl . [err] al koxy, hydroxyl, cyano nitro and [err] where
[err]? and Thersejective ceaérenarengmr@gmoalﬁmlem ohthp @raductf |Eyamplen s Sadd aRP 7iwss g
hydr ogefeapesipted Hﬁﬁ.‘ﬂé@%ﬁ?“@t"ﬁﬂfﬁrs is a group as defined above for [err] and
t he phyﬁdol o9 i cal | ta |Le.salts and hydrates thereof. 2. A conpound

? norec ran ctron
accordi &?}nfcl b thelr Tbb APt P BRGER thd QLIDH! & thd LetedBive &,-GaraNSHeQBRR
at oms 3ag&mﬁ9|'3ﬁi9tﬁ@ @feCerrf Id’sﬁtmtui%t vk Beféren¥\pr@psthtibn. AftaddhisntSHIRY cxc@ElBHhr’i\e
( 1), R was quintifiéd bsarlnkaéun@kj (hd Parhiiel AhiRQE RRLHTyHt GfQSOi’ndibﬁG'yElbnwir&IIng dicondeetraiony
I N the oespewsalcufveimtiexrdskhce|adincleasing aodtahwagens at hetesr caandoend.] al kyl or
[er\rx]hgal kox group EP 0 102 [err] Bl 5. A conpound according to claim
1. ’ﬁ' 'ﬁ“?"ﬁ ﬁéﬁ&?"’?‘d’ﬂﬁﬂ s a h%dr gen or fI uor | ne

C ir 1N ¢ eqtaf
at o 6 A 'l? %@& oG yg
me erat olat s¢1 i utz & Par J ha:mac
( .) ifly I%”Bmﬂ" sg 18 Bhrghl ﬁ*&o ﬁ@d
s ar. el o@ )h[e " b pra&enae

cujo €onchn xeaa.apgbm eaﬁcaf oragdto claim1 erel n, in the general for rruI a
(1) err]ini Q) andy2ir mgenay aatnﬂraoa-rpeanméshyéf @nagahisinl wgrreodqmerm[umr by nfe @ethod of
chl or i n@rgyakshane 8 Srbild {Bsrd. Bharanagetdag| 148—98k hoxy group; and [err] is a
hydr ogen o‘F‘ “‘Hsﬁr@ﬁsn‘ée ﬁt‘tﬂ'ﬁfs ofthe produetyef ramaies %@t E‘d”‘f’r1 fha-prepprpceptors were less

e SRS st o By Hemon o e

crpyrro
()-trans- or o- 2, 3 3a 9a-tetrahydro-1 H 11 , 4] benzodi oxi no! 2, 3-

c] - pyrrwbﬂuw and its 3aSs- and 3aR-|soners

([err]) -t reescompBunidsf dfune rentidn g Bogenetal adiry(ﬂ)&m-aitﬂdfapeutlcally useful doses. Thus, the
[ 1, 4] benrorkuogs ofdiexdmples phoveddaomdeerse effegis Bhea tedted irRnice atreencentratipes tip E9 30 mg/
physrblb@PEﬂYly acceptable salts. 9. A conpound selected from (

)-trans-5-fluoro-2, 3, 3a, 9a-tetrahydro- IH-b_ benzodi oxi no[ 2, 3- c]pyrrole
and |ts°9§55'°aﬁt?%°d‘R—‘F'§t9n¥F'§sa‘?ch REIFR GRTL) LV OWiSEal | y acceptabl e salts. 15

10. (
)-trans-5- ]:IAucé’r opoﬁn%oggafn&a' {oéTr"zgr%?/dro | H[ 1, 4] benzodi oxi nol 2, 3-cl pyrrol e
hydrochl oride and its 3aS- and 3 i somers. 11. A phar maceut i cal

conposition conprising a conpound of general forrmula (I) and/or a

physi ol ogi cal | y acceptabl e salt thereof ac ﬂrdi'ng to any of clains 1 to 10

togﬁaper with a physiol ogically adceptal® e, Carrier or excipient. 20 12.
maceuti cal conposition a 11 which al so conprises an

establlshed anti depressant. 13| pound iecal fornula (1) or a
physi ol ogi cal | y accept abl e sal erdQf ac g To any of clainms 1 to 10
for use in the therapy or prophy™N&i s o0f0dé&predsi on, migraine, thromnbosis,
di abetes, obesity, hypertension, Qnstipatiﬁn, paralytic ileus or senile

denenti a. R

wherein
R is a hydrogen atom or a group selected from C,_, alky! {optionally substituted by C;_; cycloalkyl).
55 C,-¢ alkenyl, C,_¢ alkynyl, C,_, cycloalkyl, aralkyl {in which the alvyl moiety contains 1—5 carbon atoms)
and —CHO, with the proviso that when R contains a —C=C— or —C=C— linkage this is not directly
attached to the nitrogen atom;
R' is a halogen atom or a group selected from C,_, alkyl, C,_, alkoxy, hydroxyl, cyano, nitro and
—NR3R* where R* and R* is each a hydrogen atom or a C,_, alkyl group; and
N R? is a hydrogen atom, a halogen atom or is a group as defined above for R';
and the physiologically acceptabie salts and hydrates thereof.
2. A compound according to claim 1, wherein, in the general formula {l), R is a3 hydrogen atom.
3. A compound according to claim 1, wherein, in the general formula (i}, R is a C,-; alky' group.
4. A compound according to claim 1, wherein, in the general formuia [}, R' is a t.alogen aivmora C,_,

#2  alkyl or C,., alkoxy group.
7 AR I D
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25 14, A process for the preparatlon of a corrpound of general fornula
() as defined in claim1 or a phygsp oo, d@g?l;'y@pcept abl e salt thereof

whi ch conprises: (A) am nating a conpoun general formula (I1): 30 [err]
where [err] &ndl corepadndacerdisg tedlaimeld wheneingianie gdnefabfonmbia (i, IRf iscanisydroges oafluorine
| eavi ng gradem with ammnl a, aqueous 45 ammonia or an am ne of fornmula RNH2
where Ris a ﬁevm FB‘P' jeerciaimilowhereia. g% gepe@piormyiafl). R jsa haingenatom, a G,

hydr ogen f"" P'd’dﬂ '%“"‘81“ (87 MYy RP™ & PRPEPLR™a® CormfUheroyp o 8
gener al® JMQ%E 3n§ PUSTHC Whefbi J‘Yrﬁ{hQ%%Reermeun?@vp?% ?ﬁ\t'dr%naatom cra
corres pond'hé'tﬂylﬁﬂéfﬁﬁ'é £ ScHisrrRRDF BSHRE Stoth dHaPhWi blr\‘getﬂéﬂlg?oupgﬁn({ s 4 Mydrogen

order to prrapaﬁreaoraarrpound of general fornmula (1) where R represents an
al kyl grou 8r &doompayng oseldcted  fromr &9{ipardi-A 3, 32 9mpuahvdrosirmethy R H-B pllesmdiainai?, 3-
acyl groeu nvarntf aﬂdf'tsée%uaﬂéaaﬂ '§9be'ébﬂ¢H n@ﬁ@h@ a)a:n%a &ewydmotkhiwwnmﬁmn@'??»

or two fur‘% RYIFols. aqgﬁ’ 3 o | ig: 3 } *Hf £ -‘»Pﬁ’é'u E e"ahvdm'}:
conpound %Eﬂp%u se |a}1 F ns~5 f u%‘r’:ag tet xm
gener al o6 30 s(:h'e 39\9 W& pHySdiogics alt

(1) or ,a Sa twt« srm&re 233, WY IAIHGER ORI Y] e.la&.a @cﬁ{»rrsel ﬁydmﬁmeé an@@(s
EP 0 162 338 B\Bsehasonﬁrg‘ or the Contracting State: AT 1. A process for the

preparation af. & plempaecentcabfcogensitiar chwprisiha a E9mpdundr ¢f ghrerali forRula Slllaand/or a
hydr en Fvielogically geespisbiecshit theegp! Pmrﬁmqteram}' offipigris 1(to 30 taaetitel yith aiphysialegicatly

by [ 1"' e"&l ke err] al kyny e cl oal kyl
o al kyl2b( .mggé? aCE 9 coterBryn ot 'aﬁ"ﬁ bk 1Lt bk snigm e dhceeteblipyed
Wi th the proys s ngalqgmuﬁé 3 phisi gnQJhyL@cre&%blle'sm(@:gr%ottﬂbédmﬁ 1§y of
directly Q:ta‘irﬁgh@(%()tf@n;s ﬁnnuh@&gfer kst prés%loa MR rSHhYY sOdiarerddl SBéBity,
sel,ect ed fhypérdnsibh,|constipytion, b&akdic ilels o0 Xonilb amentsl |, cyano nitrc and [err]
Hﬂé [8rr] Ak peress forsthe pedpaestiny of ag.empalram‘(yenaal[fermqla dl ksydefigedimetaiantior a
[err] |s a?hh?@fﬂm M aggepieblesalh tHermpb whigh samptisess a group as defi ned above for
; A Rrenading giceRPPYndLl geprraliPEWai: t her eof which conprises: (A)
am nat| ng a conpound of general formula (11): [err] 40 where [err] and
[err] are as defined for general forpula (1) and X is a leaving group with
anmoni &, aqueous ammoni a or an am nglof formula RNH2 where R is as defined
for general fornmula (1) except that Ris not a hydrogen atom or the group
-CHG or (B) in order to prepare a fonpound gf general formula (1) where R
represents a hydrogen atom 45 dec 0 a_eQ{ Isespondi ng conpound where
R represents a protecting group; in ofder t% prepare a conpound of
general formula (1) where R reprf an al kyl group, reducing the
correspondi ng conpound where R reRr e2se 0 goeoup; and, if desired,
subj ecting the conpound thus obt ai nd to oneEor e further reactions
conprisj;,ng: (D)(i) converting the rkesulting ¢gonpound of general fornmula (1)
or a salt thereof into another conpg@nd 50 of general formula (1) and/or
(D) (ii) converting a conpound of general fornula (1) or a salt thereof into

a physiol ogically acceptable
where R and R? are as defined for general formula (I} and X is a leaving group with ammonia, aqueous
- <45 ammcnia or an amine of formula RNH, where R is ds defined for general formula {1} except that R is not a
hydrogen atom or the group —CHO; or
(B) in order to prepare a compound of general formula () where R represents a hydrogen atom,
deprotecting a corresponding compound where R represents a protecting group; or
{C) in order to prepare a compound of general formula (I) where R represents an alkyl group, reducing
50 the corresponding compound where R represents an acyl group; and, if desired, subjecting the compound
thus obtained to one or two further reactions comprising:
'Dili) converting the resulting compound of general formula (1) or a salt thereof into another compound
of general formula (1) and/or
(D)ii} converting a compound of general formuia (i) or a salt thereof into a physiologically acceptable
55 salt thereof.
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salt thereof. 2. A process according to claim1, wherein, in the general
formula (1), Ris a hydrogen atom gp b@gg&eﬁ gcording to claiml1,
wherein, in the general formula (1), RIis err? al kyl group. 55 4. A
process acmusfngthocmtmhﬂstamawel n, in the general formula (1), R is a

hal.ogen at om rr] al kox roup rocess accordin
to ‘Qﬁai mi, \A}Cﬁ)é'?a"’%ess H{ "fan%rz%aé?ﬂé’r"aﬂ? f’g?‘ﬁﬂ'l"}f%g%"e"f'é?ﬁ"]“'?@ g hydr ogen of ]

fluoring atom 6. A process accordi g to claim1l1, wherein, in the general
formula (1), [err] is a halogen at&n a [err] al kyl group or a hydroxyl
group; and [err] is a hydrogen atomy a hal ogen atom a [err] alkyl group or

a hydroxyl 50 group. 7. A process ccordbngﬂo claim1 wherein, in the
general formula (1), Ris a hydrogeaatg thyl or ethyl group; R is
a chlorthe of fluorine atom or group; and [err] is a
hydrogen of fluorine atom 8. Al roces accofdi ngN&#® claim 1, wherein, the
product is selected fromf[err]-( £ ﬁ 65 tetrahydro 5- rrethyl

H[ 1 ,4]benzodioxino[2, 3-c]pyrrol and ts=3a5 and 3aR i somers); (

) -transsb-chl or o- EP 0182 593 [ H

2,3,3a,9a-tetrahydro-1 H[1, 4benzodffoxi no[ 2, 3-c] -pyrrole, and its 3aS- and
3aR-| soner whefefrerr] ) -t rans- 5, 8-

di fl goro-2. 3, Bas Q)h\fdcfeqqﬂaﬁW'dma BML{PFGIQ%QMZ»GCFF:leM[@t@n%‘}'pyhatlmt@@m@b } eysloalkyl),
3as-\ang, 3&Rsi2 Ig imwhich thecatkyt mpiely coptajng 1—< capbon atoms)
process acg‘g‘l nqr %\lpFﬂ"f° ‘er‘?’ cp @'“b?cﬁiﬁt?“l%' SEFETt iviage Bis is not directly

([err])- tranSR 'a~“grou se cted from C,_, aikyl, C,., alkoxv, hydroxyi. c a0, nitrc and
tet rahydroiwﬁsh‘lwﬂarb@ma R%'em? e AR AT R Tl L AT
t hei r physiielaogigbd Htoﬁﬁﬁ‘&@lb@&ﬂ &oﬁa&irtiésa grblp aédﬂfn@@ﬁﬁ@ea&wr di ng tO
cI akh 125 waoea ehysidldgically acbaptable Salf fheteotiwbich corhprases: 2, 3, 3a, 9a-t et rahydr o- 1H-
[ 1, 4] benzodi otd} aBfr2tiag & Femppoundef genkral dodmmad @b and i ts 3aS- and 3aR-isoners.
to Patentansprfiche fur die Vertraqsstaaten BE CHDE FRGSiTLi LUN SE

1. Verbindung der allgeneinen FormR™ (1): Rl oH 20

N OR wopin 25 R ein Wasser st of fat om ode,ei ne G uppe, ausgewahit unter
C, -.6-A kyl (gegebenenfalls substitjuiert %h C3., -Cycl oal kyl ),

C3. 6- Al kenyl, C3-.6-Alkinyl, C3.,; D AcHl le (worin der

Al kyl - Mol ekuteil 1 bis 5 Kohl end fhilty und -CHO bedeutet, mt
der Mal |l gabe, das, wenn R eine - Bi ndung enthalt, diese

ni cht dffekt an das Stickstoff at D URIE cHRxei n Hal ogenatom oder
eine Guppe, ausgewahit unter C -4 Al ky C E-A k@xy, Hydroxyl, Cyano. 30
Nitro und -NR 3R, worin R3 und R Je ein V\agserstoffatom oder eine

'C, -4- Al kyl - gruppe bedeut en, bedeuteﬁ und R2 ein Wasserstoffatom ein

Hal ogenas om oder eine G uppe, we sie oben fur R definiert wirde,

bedeut et , Widrel A1aRd RAYR! 3! RBARODr FEHRI AR oaﬁ%a&iesa%av.yggmuadung nach
Anspruch 1witlaeimdhie, gD Zamohiadt an siaie offorRila ANHI®ASE REadlin@d fof gonefd1 Rirfula
35 \Wasser it efckpititbanFiechets Bydrogkn aush lor trelgacupaCAOAGrSpruch 1. dadurch

geken zeg chnetB) injaRer to deeparg|d unémf IéemqrdlfO(ﬂlqla 34 yhcre RCrep@espiti I'yldmspe atom,
bede Eep'@ff %?m smwsm wnefe arene :gg Qfﬁ'ﬁétm' daB in der.
al | gerrm ne ; y

C.4-A kox%lg?s rgéea b% F mor nherr o‘i“PéC ndS?Sl'[euc 38 coeround

gekennzei chne{pyi)dafertihgdRe re&hitmpﬁﬂﬁh tﬁ%@ﬁ@ﬁl f& 188 of $bit thereof into another compound
50 of general formula {1) and/or

{DM)ii) converting a compound of general formula (1) or a salt thereof into a physiologically acceptable
sait thereof.

2. A process according to claim 1, wherein, in the general formula {l), R is a hydragen atom.

3. A process according to claim 1, wherein, in the general formula (1), R is a C,_; alkyl group.

55 4. A process according to claim 1, wherein, in the general formula (1), R’ is a halogen atom of a C,_,
alkyl or C,_, alkoxy group.

5. A process according to claim 1, wherein, in the general formuia (1), R? is a hydrogen of fluorine atom.

6. A process according to claim 1, wherein, in the general formula (1), R’ is a halogen atom, a C, ., alkyl
group or a hydroxyl group; and R? is a hydrogen atom, a halogen atom, a C;_, alkyl group or a hydroxyl

50 group.

7. A process according to claim 1, wherein, in the general formula (1), R is a hydrogen atom or a methy!
2r ethyl group; R’ is a chlorine of fluorine atom or a3 methyl or methoxy group; and R? is a hydrogen of
fluorine atom.

8. A process according 1o claim i, wherein, the product is szlectad from (*)lrsns)-2,3,33,9a-

§5 tetrahydro-5-methyi-1H-[1,4]benzodioxinol2.3-c]pyrrole, and its 3aS- and 3aR-isomers),; (t)}-trans-5-chloro-

A A
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Wasser st of f - oder Fluoratom bedeutet. 6. Verbindung nach Anspruch 1.

dadurch gekennzeg&, 4nne daB in der gpogrgnso sFgqel (1) R ein

Hal ogenat om eine C, -.4-Al kyl gruppe oder el ne Hydroxyigruppe L.,.et :nd R2

ei n ‘Wasser gtmmﬁamhvannﬁiamganammlz Bicheyriole, ZenAl ks Bag -u:ppleufdebmerlsne-*)-trans-ss
Hydr oxyl gr Lﬁ'j rm@qﬁaetptramgro-‘lmgct benzodlpxmv@ﬂm]m(gmawagmaﬁngnpt anﬂqnsqmers and their

daducch gelPd 'Eaﬂﬁé?ce"'d ’BSF'H‘ genei nen For

ot T e ST R Bl s
oder Fl uor g hse ne oxXyQgr uppe dette § R PaYHogically
Wasser st of f - mwpr&iewsoammbb@ae.u{ ﬁtwheﬁm tHE pRidEtUS B )- r%&gmwalalzts ,34¥aq6trahydro-1H-
() - t r ans- 2 | B4]BenzBdioxind[2.3-b)pdirale hydrodHnytde laht ﬁiaa&bamzsﬂiissmnaol 2, 3- cJpyrrol

und i hren 3as- und 3aR- | somer en;

() - t r ange 5-Ratangansprachedr djg Vertragsataatens BE ql#D%&‘ GBIT LI LU NL SE

11. 4] benzodi o en 3aS- und 3aR-Isoneren; |
()-trans-5, 8- B%%é@g%gpﬁf%‘&%mwgmﬂehﬁ)

Tetrahydro-1Hj 1, 4] benzodi oxi noJ[ 2. 31’(:] pyrrol und ihren 3aS- und

3aR-1 songeren, und ihre physiol ogi sch an!-ehnbaren Sal ze. 9. Ver bi ndung,
ausgew hlt unter H

()-trans-5-Fluor-2, 3, 3a, 9a-t etrahygd | benzodi oxi nof 2, 3- ¢) pyrrol

und fhren 3aS- und 3aR-| soneren, ' [
: 55 10.

1)-tranS-5-Fluor-2, 3,3a.9a-tetraf
rochlorid wund ihre 3aS- und 3aR-Is har mazeut i sche Zuberei tung,
dadurch gekennzeichnet, daB sie eing Ver bi ndlmg der aligeneinen Formel (1)
und/ oder eifags | hrer phyS| ol ogi sch Bannehnbaren Sal ze nach ei nem der

Ansprucke 1 bR Sinl®agdéfststiaiiin Bé ek MRUPHRNYSgeWai 56Br 8NPRRIIDQERIBeddnBAe Isubiitlient
Ver dunnungsitich Cgl,-Ceelbdiigh)i C,_SMkenyl, C1.2-AlHVE ICHBOytibaing 1ealidy Ipedsrin ded AtkylFNciBkiteil 1 bis
Anspruch 13 Koiedstotistome leathaltlaindhrEHO. bkgkutel enitdeMaligabe. aiaf, weray Ram&t—e@—c— oder
Ant i - Depr essi<s Bindreq enthal diege nigh direlt apidatiSy sta@to'alqeq'm%n |'fé-n For nel I§

od|OX|no(2 3-cj pyrrol -hyd

d h3o f ?' NS DEIPE STusar - év 1va[ yls Gvano.
P o R T B Ser WPORRYTAEL: SOK P o ragps it
Tnrombose, h WassErRLAMGR! e-nﬁlaﬁﬁgﬂ%&d [ ek einE L drRAlOfe oBEH Rk Bﬁt' Id@fmsmvurde

Dar mver sr hipedeuttl UndSsra iph@si olggl?_f HARRENMtArenXdize.
0162 593 51 1Z4.vedstdunbrmath Auspnhbrstdedidrcmgehenmekhr\&,rdmnd|dagald;emeaieh geml mlen ein
For mel 7 ) Wasedsstaifatom bedeutetoder i hres physi ol ogi sch annehnbaren Sal zes
dadur ch geken?tz‘@m! naghy@ngpyuch 1. dadurch; gekenpaeigingt §AQ injder aéiwg@m Frféwe' () R eine
Formel (| ) %Lu%pefGthet 1, dad t, d ll her Eormal @ ein
und R die fa‘gé 'ﬁgifg: 'ﬁsézl‘fﬁ Jagf "{TA %’EE%@% g%f '" f'a ﬁe'B%'s? Pormshdl &
ei ne abspal t bang, élﬁgn m&rel () R? ein
‘ei nem Am nwikRger£lon- raabr ﬁ’b&d&debﬂteR d| e Tur die al gemal ne Fornel (1)
gegebene Bede&itVerttindunginaztt Anspasha oaduech, gelerihziRudriec Wl én NerdigemeistroFératebi R’ ein
oder di e Gﬂgg @azm@lrtyézjat&lb;ﬂgruqupemme Wydrekylgoetme v25 -eln B enz M\{asserstoffatom ein
tel lynd Bi:gﬁmwa"m%dcﬁi 'QféPPeaﬂq Q‘; @g%ﬂﬂ%ﬂ pytet. vvor| n

r n i R ein
V\ass rst Of fv@t TS r em n gglr ?@'éh wt elrﬁi J:?:raﬁn:%?o@ér eine
Schut zgr Upmﬁenaﬁ‘d;% p § 'gjf( 538?5@1'& i\‘ ratd 9\ edé

Herstel | ung eg. Wrbl}'(&f l&é €lnet (DRRRE-D8Ra BT ERIhyéro)s-m¥MyILIM-IRafleRRdioxinol2,3-
Al kyl gr uppejppaeieuteid, dhren engspr e@ﬁendeamebhbredung(*)mm 8-CRIoe2,3:3a2 A5 Y bteshyigioa H-
bedeut et? i eelberizedioxing(2.8-clppiolgene b dmenf 3dSt Sund e3d0sorseer Hal-trenseh. 8/BMbor AR SpPa-

ei ner oder TetfghiydciH- Mé]tleeqogwxqqga}atq]m@hund ihren 3aS- und 3aR-lsomeren, und ihre physiologisch
anrehmbaren Salze.

9. Verbindung, ausgewahit unter (x)-trans-5-Fluor-2, 3 3a,9a-tetrahydro-1H-{1,4]benzodioxino(2,3-
clpyrrol und ihren 3aS- und 3aR-lsomeren, und ihre physiologisch annehmbaren Salze.
55 10. (%)-trans-5-Fluor-2,3,3a,9a-tetrahydro-1H-[1,4]benzodioxino([2,3-clpyrrol-hydrochlorid und ihre
3a$S- und 3aR-Isomeren.
11. Pharmazeutische Zubereitung, dadurch gekennzeichnet, dald sie eine Verbindung der allgemeinen
Formel {1} und/oder eines ihrer physiclogisch annehmbaren Salze nach einem der Anspriche 1 bis 10
zusammen mit einem physiologisch annehmbaren Triger oder Verdinnungsmittel enthalt.
sC 12. Pharmazeutische Zubereitung nach Anspruch 11, dadurch gekennzeichnet, dafl sie ebenfalls ein
anerkanntes Anti-Depressionsmittel enthalt.
13. Verbindung der allgemeinen Formel {1) oder ihr physiologisch annehmbares Salz nach einem der
Anspriiche 1 bis 10 fir die Verwendung in der Therapie oder Prophylaxe von Depression, Migréne,
Thrombose, Diabetes, Fettsucht, Bluthochdruck, Cbstipation, paralytischem DarmversrhluB oder seniler

65 Dementia. —_—
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(D (i) Umwandl.ung der entstehenden Verbi ndung der allgeneinen Fornel (I)

oder ihres Sal zes in eine and der altgeneinen Fornel (1)

und/roder (D) (ii) Umwandl ung gﬁe&‘\@ Bg:éd%fb der all genmei nen Fornel (1)

oder i hr ¢§ veddntérszut RerSie difkr QbrbNaIng dal SiffertelheR PORIMTRATER rgch 1 oder ihres

unter \wvéaébuymradneh%%a%%anﬁwm b@ﬁwefcgg&ma\;er t ragsst aa{&@ & 1 °Ver fBhen

zun_tler stAdleinaVgrbiiduag dafatipemelnergFatmel (@):| germrei nen Fornel (1): 4-0

O~~~ RK X~~~ H R2 g~N- 50 Hworin R ein

Wadser st of f at om ode ei ne Gruppe, ausgewahlt unter C, 6-Al kyl

(gegebenenfal | s substituiert dydch C3-7-Cycloal kyl), C3 6-Al kenyl,

C3-6- Al ki nyl, C3-7-Cycl oal kyl, “Aral kyl (worin der Al kyl-Ml ekut ei I 1 bis 5

Kohl enst of fatome enthalt und - bedelHet, nmit der MaBgabe, daB, wenn R

eime -C=C- oder s,5 -C=C Bi ng et h ’Cgi e nicht direkt an das

Sti ckst of f at om gebunden i st ' @m oder ei ne G uppe,

ausgewahit unter C, _, -Al ky. koxy,} Hydroxyl, Cyano. Nitrou .! -

-NRSR'. worin RB und R je er ﬁ{:ﬁ der eine C, -4-Al kyl -gruppe

begeut en. bedeutet; und Gn , T, @t o] "h Hal ogenat om oder ei ne

G uppe, wie sle oben fur r' definieri wigde, s bedeutet, oder eines ihrer

physi ol ogi sch annehnbaren Sal ze.2 dadurch gekennzei chnet. dal 21 EP C 162

193® (A) eine Verbindung der B genei nen Fornel (I1): R 5 H 70~ ~ ~~~b
CHXHR 1S Wrin R und R2 die fijr die aligeneine Formel (1)

geglabene Def i ni t ion besitzen und X eine abspal tbare G uppe bedeutet, mt
A warn Riypd | érerf“Aﬁﬁ a"e?n\ake Bﬁfé}e' QI seaePees Peftniionmhss; FFEIU'RNHE'"EWB?HGHbﬂedl e

b in B die fi

gggrpe o u 50 %%% glﬁ g'gﬁ ggq{g@mn%n gghéfgﬁlt el asg;rr;tofa%

B) Qm Bél‘g{etlu t[%er g’ﬁ nd& qusll eieR! doriel @ %‘Fm\@rem m%t&?a'iom

a i geBRIcIRA e chentieh IVdrothdding, lwdMi5 R @irfel SthliRbrubpe bedtotet, die SERizgelppe
entspaﬁgdsmtéem?deodlnrndung worin R eine Schutzgruppe bedeutet. die

Schut zar Gppe Hegediopa binenVerbindiingalge alige@pinen ForAeal §1. eMofin Mceins Alkylgrvepdbaudutaty

der aPie F?ET%M"FUP’#E‘I"U§ yoripyfging *Mﬁ"l'fé’eﬂegt rftﬁﬁ‘ﬁfee%'d‘éﬂl’f‘bﬁege%edﬁaés die

em

B e

er welrteren

®" iy Umwandlung einer Verbindung der aligemeinen Formel (I} oder ihres Salzes in eines ithrer
physrologlsch annehmbaren Salze unterworfen wird.

35
Patentanspriche fir den Vertragsstaat: AT
1. Verfahen zur Herstellung einer Verbindung der allgemeinen Formel (1}):
20
R1
45l\-/' . H
) 0
N-R
50 _ 0=
H “
RZ

th
h

worin
R ein Wasserstoffatom ode eine Gruppe, ausgewihit unter C,_¢-Alkyl (gegebenenfalls substituiert
durch C,_,-Cycloalkyl), C,_s-Alkenyl, C;_g-Alkinyl, C,_,-Cycloalkyl, Aralkyl (worin der Alkyl-Molekiteil 1 bis
5 Kohlenstoffatome enthidh) und —CHO, bedeutet, mit der MaBgabe, daB, wenn R eine —C=C— oder
so —C=C— Bindung enthalt, diese nicht direkt an das Stickstoffatom gebunden ist;
R' ein Halogenatom oder eine Gruppe, ausgewahit unter C,_,-Alky, C,_,-Alkoxy, Hydroxyl, Cyano,
Nitro u-.d - -NR’R‘, worin R? und R* je ein Wasserstoffatom oder eine C,_.-Alkyl-gruppe bedeuten,
bedeutet; und
®? sin Wasserstoffatom, ein Halogenatom oder eine Gruppe, wie sie oben fir I' definien wurde,
ss bedeutet, oder eines ihrer physiologisch annehmbaren Salze, dadurch gekennzeichnet, da

z O O




(D) (ii~ Umnwandl ung der entstehenden Verbi ndung der aligeneinen Fornel (1)
oder ihres Sal zes in eine andere Ver i d aplegenei nen Fornel (1)
und/oder (D) (ii) Umwandl ung ei ner \/gr#t;%g§ﬁg§%%rbgl | germrei nen Fornel (1)
oder ihres Sal tRzinervethimbmgider allged@nphFsrel tigi sch annehnbaren Sal ze
unterworfen wird. 2. Verfahren nach Anspruch 1. dadurch gekennzei chnet, daB
in der aligeneinen Fornel (1) R ein V\ﬁiserstoffatom bedeutet. 3. Verfahren
nach Anspyuch 1. dadurch gekennzeichnet, daB in der allgeneinen Formel (I)
R eine C,.3- Al kylgruppe bedeutet. 35 4. Ve ahren nach Anspruch 1,
dadurch gekennzei chnet, daMin der genei ®en_Forqel (1) R ein Hal genatom
oder eine C -4-A kyl- oder C _4-A Hpe §t2X 5. Verfahren nach
Anspruch 1., dadurch gekennzei chne in def allgeneinen Fornel (I) R2
ei n Wasséfstoff- oder Fuoratom bed§

dadurch gekennzei chnet, daB in der alYgenel

Vekfahren nach Anspruch 1,
Aenz FoGH3X (1) R ein 40

Hal ogenatom eine C, _4- Al kyl gruppe oder eine Hmroxyl gruppe bedeutet und R2

ei n Wasserstoffatom ein Hal ogenatom _gi ne Cl, 4-Al kyl gruppe oder eine

Hydr oxyl gsuppe bedeutet. 7. Ver f ahr enRnach Anspruch 1, dadurch

gekennzei chnet, daB in der allgemeinen Fornel (I) R ein Wasserstoffatom

oder eine MeiddiylR' vad&? dist oy big raliggeeifeE@mhetfl); gegebede Mefihition bestekdy urfd Xl @indtabgPattbare

oder/ej ne MSiripre-bedeitat, iveAtmoroniak.vpiBeigére Aputariak oderckireth Anin déaBS RN, worindRedie fur

FI uort o b &igcaligameing Bormel (1) sw@mamemtmsmwﬁmhmmendw pight ein Wasserstoffatom

gekennzei“@hiRge" d"EIQB“’Hés mR\'"’ . . om
s S ap i SRR b Sntib e e

()-trans-5- Ch wm?r HorsaluAg eint VbR iy deFhailgertbirdR 156! QK WoRth & e AIRYE fubbe bHutet,
i hrerl  3a5- dignghtspdatende MBI dRAG, Worih-H ¢ifdAcyigripde tebieltét; rdddrietpwiddanddgabendhfais die
| H 1 1. 4AbenzoedrheienedlefhiGduniginer oder awei denweiter@aBeaktiorén3aR- | someren, und ihre

physi ol ogi sch Q«\hblwmm@wm 2@#8'\63@9“ Vefbgdum almem'maéwﬂmwmdat:'hfei Salzes in eine

dadur ch ekéﬂzz Bdarhit wird unte
trans-5- I%lcug 'ggé,a\_z%e are {:6::1 emo q%a; mengr SOl ¢ lgo e'c"'éf?rﬁ‘BFs ifgjres inrer
2.

i hren 3aS- ]
Ver f ahren nagdisedt Sﬁdt&ﬁfbe&eutﬂa dur E geﬁennzel cﬁgéh%gp gﬁéﬂgggﬂf’%{%ﬁﬁﬁ% #6hinel 15

(1) -trans- 5- Fl Bierfahrén BachFnspruch 1, dadurch gekennzeichnet, daf in der allgemeinen Formel (1) R eine C, _5-
t et r ahydr o- AHylgty lbemmm oxi nol 2. 3-cj pyrrol -hydrochlorid und i hre seine ‘
3aS- und 3aR-| éo bigningch Apsprggh | Madurcicpeipnazeichng. enld Re%r@dig%w'ﬁmémmhﬂ) R" ein

er ei - oKyaryppe ed 14
| es Etats cotg es? % ~~52§p~r~~~t¢%%glﬁgkglggggzrge§g% ?‘% in der al gnswee:nedneFJr%reFH) f?’ ein
f5-
h eft

uQratom tet.
H 0~~~ Aﬁs ‘i déﬂur@ﬁ QER N eAHEOGRN G @ MGerHbiREPEorRAPINSA" ein
parm | essog mwg&&:&h l%ea:,epm roppe ddo¥ 61Ab HRdrb RGOS peHeBEItetluAl B2 BidIW4iBerGbAAB®, ein

cycl oal kyl e Hatogé&tdon,)einecl,C SAlKYIgruppe éifer Gine Hytoxylyluppebededtet6. cycl oal kyl e en

C3- C7, aryl al ki \erfabien| nacly Aosgructe ht dadsich | gekenordichoat, da in dewsiigemdimen fotsopidl) R ein

et -CHO a Mgﬁrﬁp ompdler eine Methyl- oder Ethyigruppe bedeutet; R’ ein Chlor- oder Fluoratom oder eine
Methyl- oder Methoxygruppe bedeutet; und R? ein Wasserstoff- oder Fluoratom bedeutet.

_ L/' 35 8. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dal das Produkt ausgewahit wird unter (x}-
trans-2,3,33,9a-Tetrahydro-5-methyl-1H-{1,4}-benzodioxino[2,3-c]pyrrol und ihren 3aS- und 3aR-isomeren;
{+)-trans-5-Chlor-2,3,3a 9a-tetrahydro-1H-[1,4)benzodioxino(2,3-clpyrrol und ihren 3aS- und 3aR-
isomeren; (*)-trans-5,8-Difluor-2,3,3a,9a-Tetrahydro-1H-[1.4]benzodioxino{2,3-clpyrrol und ihren 3aS- und
3aR-Isomeren, und ihre physiologisch annehmbaren Salzen.

50 9. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daR das Produkt ausgewahit wird unter (*)-
trans-5-Fluor-2,3,3a,9a-tetrahydro-1H-{ 1,4]benzodioxino{2,3-c)pyrrol und ihren 3aS- und 3aR-Isomeren und
ihren physiologisch annehmbaren Salzen. _

10. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dal das Produkt {*)-trans-5-Fluor-2,3,33,9a-
tetrahydro-1H-[1,4)benzodioxinol2,3-c]pyrrol-hydrochlorid und ihre seine 3a5- und 3aR-Isomeren ist.
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| orsque R contient une liaison -C=C ou-C=nC-, celle-ci ne soit pas fix6e
directenent i |'atone d'azote; 25 R et un atone d' hal ogbne au un
gruppe choisi parm |es groupes alEP & 1!62(59$ B1al coxy en C, -4,
hydroxyl e,g et R4 sont chacun un atone
d’ hydrogene”%/)'h&'t""bsr%"d'bEsgf??f%méﬁ'@s EECHLPF W%E&”&H Nt®fre d' hdr ogene, un
at oge/ d' haIoge@@n&uegghnggmgkgggg,ﬁeI que defini ci-dessus pour R: et ses
sel s physi ol ogi quenent acceptabl es. 30 2. Conpose selon la
revendiscation 1. dans |lequel, dans la fornmule generale (I), R est un atone
d' hydrogene. 3. Conpose selon | a rﬁ dendi cation 1, dans |equel, dans la
formul e generale (1). R est un grolUpe al kyle en C C3. 4. CbnposG selon la
revendi cation 1. dans |equel, dans | a fornulﬁ generale (1), .R est un atone
35 d' hal ogene ou un groupe alkyle en C1-@4 ou al coxy en C -C4. 5. Conpose
selon ia revendication 1. dans |equg ean rmul e génerale (1), R2 est
un atome d' hydrogbne ou un at ong o e selon |a
revendi cation t. dans lequel, dd ornu le (1), R est un atone
d' hal ogene. un groupe al kyle en CINE. ou™0 gr pe hydr oxyl e; et R2 est un
atonme @& hydrogene, un atone 40 d'Hal ogene, groupe al kyle en G- C, ou un
groupe hydroxyle. 7. Conpose sel ongrfa revendi'cation 1. dans |lequel, dans |la
formul~e generale (1), R est un atone d' hydrogene ou un groupe n6thyle ou
6t hyN¢" R est un atone de chlore ou de fluor ou un groupe nethyle ou
bt hoxys efandddqedte un atome d' hydrogi bne ou de fluor. 8. Conpos6 chois
parm | e () - RreansratorBe 3'ay@agdneionaln\gtisupe shoigitpayrhi-ied-gradped jalkeie 20 €,-0L: ee¢rRyeBement
cl pyrr ol e substitugs paf yogEaues cHBlkyte qg;acp;—q,b alcényle en C;—C;, alcynvie en C;—C,, yclo_alkylc en
() -t r ans- ST @ma"sz/'%(osép sfaumﬂm %0 'g cf‘BE‘ﬁi geiFRened PO —8HOC3 ffgndr*gr‘ Que,
et §€S | Sd?@% §c§a$e Ee:l{‘ elle-ci ne soit pas fixée directément 3 I'atome d’azote;
ne
‘1\4

h l l C,—C. l C,-—-—C
()-trans %“%éc%)r{o h %gﬁluﬂé'{gﬁpézﬁﬁéﬁ as: R :H?: gpzs :n'g,n?een hydroge?rgo:: 3: groupe
benzodi OX|anQ[: .c_lcpyer,rol e, ;

ses |soneres et [eurs sels
physi ol ogi quahestin &eme@thakdgRfe, uf atofREIRTRYEAdIEU 5t uPgrolpe teBque défini ci-dessus pour R'; et
() - t r ans- se$ saophoysidlogigdemem-actepradlegdr o- | H 1, 41benzodi oxi nol 2. 3-cj pyrrol e,
et ses 3¢ soneReSorBede selopdi rexentlicatios ks alass f@lqys;h dérsgie Joremae pengraie fi.ofb lestsun Bgme
10. Chor hytivarogerg: ,
()-trans-5.f LF@”W? splofla geyepditation Jof28s [eaual19ans IRTBdP 8R1°HEE Y- B st upyrpunegikvie
et ses | SOWE]QEémﬁgogéQL' ﬁ \;&fica%moﬁhrts"ﬁgueqh@’n ?&Hui?&“&en%%@me'&a%&t dHlatome
conpos G, deHafigehe u LS butklcohtf et €5—6£! s physT ol ogi quenent
accept abl es setaﬂpdsé uelenqueéveameuﬁen die YaksCréQuis) m&uom&mlneagékﬁrarams iR? @5t W atome
vehi cul e ethyerogine @non gopeidelflogi. quement accept abl e. 55 12. Oorrpo& tion
phar maceut i qfieCarapash selgn e veveadicaion On dars, lequal, dasaria qrohulpugenéralm ). R' est un atome
anti depr eé’s’@!ﬂgeﬁ‘? 4a gfo B%"’"‘Yl%e" 848N group Vﬁ’[ﬂ’@’e oA e2t1uB 3(ame ditydeqgene. un atome

physi ok®giH9EDs a8 e e o - pgrove ' "V uel cong
Pelent g Wl ,r:ﬁ“aﬁsaé‘:f M %53‘:?::’ e S e
|a depr esguGhm e GirPitBiRe dI§dlogerd s o gt eslt

de I' hypert essi cmnpode ttebis O parmii D& | (SHracke2,8,33 bﬂé&aiﬁ@ro Weﬂ*vy‘mﬂlwbmomldom 3-
d6mENE @5 s ElRviTele. et ses ippriresiasScks 31»‘! é«pematanaﬁrcmmz TamProuaydrd- Hi-dlzengulieinal 2:3-
(1) sel on¢Pyrrpley eﬁ[g |s€5ft 'P@'rlé'fs fé slgs (Zhyraps ﬂubqrg.q,-s Siridtrabydro-1,H-(1,4}-
accept abl &gnzogigring ’iﬁm res 3&3aﬂ e&ép}lre s PRypiolegiq e@em acceptables.

p 3 a trahy 0-1H[1,4]benzodioxino(2,3-clpyrrole,
|' am nat | %psea %éeé et leurs sels physio oglaquem nt acceptables.

Rl | ~H 10. Chorhydrate de (+)-trans 5-fluoro-2,3,3a,9a-tétrahydro-1H-[1,4)benzodioxino[2,3-c]pyrrole, et ses
isoméres 3aS et 3aR.

11. Composition pharmaceutique comprenant un composé de formule genérale (1) e¥ou un de ses sels
physiologiquement acceptables selon I'une quelconque des revendications 1 a 10, ansi qu’un véhicule ou
excipient physiologiquement acceptable.

55 | 12. Composition pharmaceutique selon la revendication 11, qui comprend aussi un antidépresseur
classique.

13. Composé de formule générale (I) ou sel physiologiquement acceptable de celui-ci selon I'une
quelconque des revendications 1 3 10, utilisable dans le traitement ou la prophylaxie de la dépression, de la
migraine, de la thrombose, du diabéte, de I'obésité, de I'hypertension, de la constipation, de l'iléus
paralytique ou de la démence sénile.

14. Procege de préparation d’un composé de formule générale (1) selon ia revendication 1 ou d'un de
ses sels physiologiquement acceptables, qui comprend:
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uc . 1 t X o~ CHX 0 CH2X H 15

R2 (J dans Iaquel le R et R sogp t@ﬁgzqgg?'d 1| nis pour la fornule
general e (1) et X est un groupe partant, avec 20 1" anmoni ac. de

| " armoni aquéAld'gomiz@riorod uo cempase We fatenfeogantidate (m‘.\IHZ. , dans laquelle R est tel
gque defini pour la formule generale 11). sauf que R nest pas un atone

de' ydrogene ni | e groupe -CHQO ou iB) pour preparer un conpose de fornule
generad e (1), dans '"aquelle R reprgdente un atonf d' hydrogene. |a
deprotection d' un conpose correspondant dans_ | equel R represente un groupe
protecteur; J2 (C) pour preparer|un conpode de fornmule generale (1). dans
| aguel l e R represente un group al & NG ducégog du conpose
correspondant dans |equel R reppesem®™ un gyoupe acyl e; et, eventuel |l enent,
une od® deux autres reactions du corrp06 ai ngi obtenu conprenant: (D) li) la
transformati on du conpose rhsul Z ngrale (1) ou d'un de ses
sets en un autre conpose de fornulE generale (1§)§35t0u - (D (ii) la
transformation d' un conpose de forjprul e genetil e (1) ou d' un de ses sels en
un auts e sel physiol ogi quenent acc abl e. Revendi cations pour |'Etat

contractant: AT 35 1. Procede de preparation d un conpose de fornule ,
géndrale (1): |~~~ ,] g LN~~~~~~~- R 0= R2 ~H-
so dans | aquelle R est un atone d’' hydrogene ou un Proupe choisi parm |es

gr ouggés 9‘? faé“@'ﬁ 'd?‘éﬁt“b@*? ‘I“l?rP@Hf lad qi!ﬁ!ié@ t 4P G{AyPe partant, avec de
cycloa Kk

me quell e ()
b & e i ptiat D e DR
carbone) @hyar 1%&%6&- h@'ﬂn%ns Porrdip np&fﬂ |eGDé| RYeHrésehdlun@roupeplotectiir;
-C=C-. cedde-cl ne soit pas fix6e di recterrent a |"atome d' azote; R et un

at o‘h'e( 24" hal egiger préparer g aoppesedeioghulp gémiralé @5 dgrﬁsdatpeﬂe Blréprésenerun(group. alkyle, la
al coxy erréguction du pwmsgybreespewmdanmletquel fetepréRB&RUN gmypRacyle) gt Reentuellgnerd oyne

e T
i R i R
générale (1 '°. g'quem ~~~~~~ RLH SSCHO GHX - 2 100
, f Revﬁadncatmnsl-bourl'ﬁtat conttaétantdAls | aquelle R et R2 sont tels que

dlvfl n| s pour la formule gen6rale (1) et X est un groupe partant, avec de
1. Procédé de préparation d'un composé de formule générale (1):

58

dans laquelle

R st un atome d’hydrogéne ou un groupe choisi parmi les groupes alkyle en C,—C¢ (éventueliement
substitués par un groupe cycloalkyle en C,—C,), alcényle en C,—C,, alcynyle en C;—C,, cycloalkyle en
C;—C,. arylalkyle (ou le groupement alkyle contient 1—5 atomes de carbone) et —CHO, & condition que,
lorsque R contient une liaison —C=C— ou —C=C—, celle-ci ne soit pas fixée directement a 'atome d’azote;

R' et un atome d'halogéne ou un gruppe choisi parmi les groupes alkyle en C,—C,, alcoxy en C,—C,,
hydroxyle, cyano, nitro et —NR?R*, ol R*, ou R? et R* sont chacun un 2tome d'hydrogéne ou un groupe
atkyle en C,—C,; et

R? est un atome d’hydrogéne, un atome d'halogene ou est un groupe tel gue défini ci-dessus pour R’
et ses sels physiologiquement acceptables, qui comprend:

55
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| * anmonitac. de |' ammoni aque aqueux ou une am ne de fornule RNH2, dans

| aquel l e R est tel que defini pour f nerale (1, sauf que R nest
BE TS B

pas -un atone de' hydrogene ni le gr pour preparer un comnpose
de fornmul e gema, aJ.&a:.&aau%a.%p&s%cué&unmagér@&n@ﬁ&“te un atone 20 -
d' hydrogbne, |a d6protection d' un conpose correspondant dans | equel R
represente un groupe protecteur- QEICD pour preparer un conpose de fornule
gén6ral e 11), dans laquelle R tepreSente un group alkyle, |a reduction du
conpos® correspondent dans | equel representie un groupe acyle; et,
6ventuel | ement, une ou deux autres _t6eactioon d%ag ose ainsi obtenu

St i 0 zggse resultant de

conprenant: 25 (D) 0) ila trg
formul e generale (1) ou d' un de H s en §n autre conpos6 de fornule
' ' 'éln %OITDOSG de fornu:e
b

général,g (1) etlou (D) (ii) la't A

gén6rale (1) ou d un de ses sels € egsel si ogi quenent

acceptable. 2. Procede selon | a revpndicatiorgl, dans |equel, dans |a
fornmul e generale (1), R et un atome 30 d' hydrogene. 3. Proced6 selon |a _
revendi cation 1. dans |lequel, dans Ba formule gen6rale (1), R est un groupe
alkyle’én CC 4 Procgde selon | a revendlcatlon 1, dans | eq ueI dans | a
formul e g lle et RYsopidels gpe gﬁf@ﬁé)oar gxa@h avec de

B s e e

at one dze fd: mFogeﬁeu Jeaﬁmﬁo.se QEb @oseea bﬁcﬁhimsihquamsprés@ﬁue,hgr&@asm dteur-
formul o gwoerale (1), est un atone d' hal ogene. un groupe al kyle en C, -C

ou un groupe (mmamyﬁaer wit coRiposisde formuale géngirale Ny dersjeqelle Bmeraésene un group alkyle, la
d' hal ogenefedqmorg%emepq;# kgﬂr@pemﬂam daps lwemregre@arpe unymxwvée enevemue"ermem une

Pr dee‘de seq H‘E.Wi“PPse giasjobtes 81“9'

(1). R&st_u H:}éf HSéLfﬁs‘d'raB it "ét“%"ede gy pure

atorre de C'H“ ﬁuﬂ ogyaéfmmygeﬁfr% 7=k s <2 i Sh il se
rocede sel a reven cat | on an

| equel | e pr QdBtdcediSkkﬁhw Edvetli}:ﬁtfdﬁbn l1e dens 'ld’q&élSdQns?:lQ?:ﬁerﬂe générale (1), R et un atome

t et r ahydr od'ydndyéhel - H- 11, 41benzodi oxi nol 2, P yrrole, et ses isoneres 3aS

et 3aR | e (y..ﬁrpnggsejprtlﬂrqypmlcatmn5.dans lequel, dans a formule générale {1}, Restun groupe alkyle en

ga% 2? gg feaff ‘io H: 11r \A’féLanF%gégxézgg;l 2 ?%_ﬁ ! rog%xlugﬁr%enirsa% o RPE & atome
{kyle en u-aico
K11, 4lssben2@<ﬂ> Jﬁ:&:?. Ea.éaaqmoatﬁ& 2 roifheChentAR 1IER? le8HdS atome
sel s physw.l,mgqggmgaﬁ aﬁ%%f . Procede selon la revendication 1,
dans | equel leePipeédiuselonciat raaémicsnorpm.r 8ansl I8que), -dane s fdrmlilougendrale (1), R' est un atome
2, 3, 3a. 9a-d'stogehs; ain grdubk bikyié rebzellioown gaiue Bydroxye: etiest uatataesd heirgdne un 3wule
et 3aR et d'Ralggéneengra@pe !#y!meoltb Qe ¥e groure bygroxtie- es. 10. Proc6de selon | a
revendi ¥at ‘%JOH ﬁ’°°%ﬂfn§°' "é"a ?7 Jufpnsclepugledans, Ia facmyle, génégale (. R est un atome

h un atome de ch re ou de fluor ou un groupe méthyle
()-trans- fm % u a:géi %&é ﬂuor
H- 111, 41 benZgdp édaoée a%msaarcaoa 1
tétrahydro-5-méthyl-1H-{1,4]benzodioxinol2,3-c]pyrrole, et ses isoméres 3aS et 3aR; le (x)-trans- 5-chloro-
o a5  2,3,33,9a-tétrahydro-1H-{1,4]benzodioxinol2,3-clpyrrole, et ses isoméres 3aS et 3aR; le (*)-trans-5,8-
difluoro-2,3,3a,9a-tétrahydro-1H-[1,4}-benzodioxino[2,3-cpyrrole, et ses isoméres 3aS et 3aR; et leurs sels
physiologiquement acceptables.
9. Procédé selon la revendication 1, dans lequel le produit est choisi parmi le (x)-trans- 5-fluoro-
2.3,3a.9a-tétrahydro-1H{1,4lbenzodioxino[2.3-clpyrrole, et ses isoméres 3aS et 3aR et leurs seis
50 physiologiquement acceptables.
10. Procédé selon la revendication 1. dans leque! le produit est le chiorhydrate de (+)-trans--5 -fluoro-
2.3.23,9a-tétrahydro- 1H-|1,4]benzodioxino[2,3-clpyrrole, et ses isoméres 3a$S et 3aR.

n§ ﬁ%uélae PRSfRR e8Ehoii p3aii. le Db)-thdds-2.3,3a,9a-
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