Benzodi oxi nopyrroles This invention relates to heterocycljc am no .
corrpounds_.,.\? More specifically this invention relates to @nﬂoﬂ'ﬂi Gtogy ro@
derivari v, -t o processes for the preparation thereof, t'erpha et ¥ clal
preparations cdntaining them and to thegir use in.5 - medi ci ne. The al pha
(a)-adrenoreceptdrs of the synpathetic hervous systemare classified
phaﬁnacologically into two sub-groups, nanely a and [err] The [err] type
are situated predom nantly an}QQOQ{ESEPQQE%C term nal s of noradrenergic
neurones and are activated Byt * neurotransmtter. Such
activation results in a dimnished rel ease of noradrenaline on subsequent
stimul atiop of the nEisof@entidit rhbites 66IMREOFRGEDIObRIdd Usmdodhdd NOupAY t Of

an aut oi nhi bitory fegdback chani symm for _requl,atjng the synaptic
concentration of eﬁépi??@g?)btt ?\s’fﬁvfrt‘gi]ﬁ" r%ai% &t *’W§°Pé?’?lrgﬁ’tﬁa8h6r ecept or
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treatment 6f di ;eddeine.such as depression which are associated with a
deficiency of noradrapabigha fk)-RR%EOHREESHdTs 36K ?HQ_rs%SPEh%'i:Ec é"%gvous system

[err]-Adrenoreceptors also occur at_non-neuronal sites suc on
bl ood- pl at el et s,8%enclpssdfies: phasmerelogigally inke Sue sybygroypandemaly itg and

proxi mal tubul ese,Qf THeeald dppY -arbChitiated predonddamtdyCoR theCileayRagtlict hese
sites leads to platel et agare tion, inhibition of insulin reble se,

i nhi bition of I &ﬁ&“?‘?ﬁ& .%ngmrg‘ﬁéﬂfﬁ)‘ﬁ BPULODES (ARd, aRE,BEEi%RLRY byothe released
A sglecti e [ er meuadtransmiddept oiSuainteagdvationt fasaltednaa plithdmiishad release of
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. conmbination wt r@%ﬁa%sntag%ﬁei gﬁé“gﬁ%n |eéljgp%€i§]gén lfma%fg tlr‘%\q??’ ﬁ'gerrgzt #'Jg%t“li’ng or
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hypertension, cQpahidiahi fib regiidtYhd Enb! SapeH cafbentratiBhi 4 tHEMENti A Ve
have now found that the conpounds of forriula (1) bel ow an -
neurotransmitter. A selective a,~adrenoreceptor antagonist would be

15 expected to produce an increase in the synaptic concentrations of
noradrenaline by blocking the autoinhibitory feedback mechanism and
would thus be of potential value in human medicine for the treatment

~of disorders such as depression which are essociated with a deficiency
of noradrenaline at postsynaptic adrenoreceptors.

20 a,~-Adrenoreceptors aléo occur at non-neuronal sites such as on
blood-platelets, in pancreatic islet cells, on adipocytes and in the
proximal tubules of the kidney. Activation of a,-adrenoreceptors at
these sites leads to platelet aggregation, inhibition of insulin
release, inhibition of lipolysis and retention of.sddium respectively.

25 A selective a,-adrenoreceptor antagonist thus has a potential
therapeutic use as an antidepressant either alone or in &
complimentary combination with an established antidepressant, end in
‘either treating or preventing conditions such as migraine, thrombosis,
diebetes, obesity, hypertension, constipation, parelytic ileus and

30 senile dementia. ' |

We have now found that the 6ompounds of formula.(l) below and
their physiologically acceptable salts have a selective
a,~-adrenoreceptor antagonist actioh. .

- The invention thus provides compounds of general formula (I}



t heir physiol ogically acceptable salts have a selective
[err]-adrenoreceptor antagonist action. The tnvention thus provides
.cagnpounds of general formula (1) -2- (1) 5 . T ‘
[err] 10 wherein Ris a hydrogen gtomor a group selected from[err]

al kyl (optionally substituted by [err] cycloal kyl), [err] aIkenyI [err]

jal kynyl, [err] cycloal kyl, aralkyl (in which the alkyl noiety contains 1-5
carbon atons) and -CHGQ 15 [err] is a hal ogen atomor a group sel ected
from[err] alkyl, [err] alkoxy, hydroxyl, cyano, nitro and [err] where R3
and R4 is each a hydrogen atomor a [err] alkyl group; and [err] is a
hydrogen atom a hal ogen atom_or is a group as defined above for R1l;, 20

and the physiologically acceptau]e salts and hydrates thereof. In general
formul al(1), the alkyl, al kenyl§and aIkynyI groups represented by R [err]
and 2 may be straight or branchig roups. Wien R contains a -C=C- or
-CC linkage this is not dirg the nitrogen atom Wwen Ris
alkyl it may be, for 25 q , Neit hyl or progy), nethyl being
preferred. Wen Ris an alk ted by a [err] cycloalkyl
group ity may be, for exanple, c clopropyﬁ [err] al kyl such as

cycl opropyl nethyl. Wien‘R is algenyl it may be, for exanple, allyl and when
Ris alkynyl it may be, for exanple, propynyl. Wien R is cycloal kyl it may

be, for 30 exanpl e, cyclopropyl. Wen Ris an aralkyl group it may be,

for exanple phen[err]alkyl, such as benzyl. The hal ogen atons represented

by [err] and [err] may be fluorine, . LJ
10  wherein

R is a hydrogen atom or & gfoup selected from C;-¢ alkyl (optionally
substituted by C3.; cycloalkyl), C3.¢ alkenyl, C3_¢ alkynyl, C3—5
cycloalkyl, aralkyl (in which the alkyl moiety contains 1-5 carbon
atoms) and -CHO;

15: Rl is a halogen atom or a group selected from Cj-y alkyl, C,_, alkoxy,
hydroxyl, cyano, nitro and -NR3R" where R3 and R" is each a hydrogen
atom or a Cy_, alkyl group; and

RZ is & hydrogen atom, a halogen atom or is a group as defined above

. for Ri; . )
20 and the physiologically acceptable salts and hydrates thereof.
In general formula (I), the alkyl, alkenyl and alkynyl groups \;)

represented by R, R! and R2 may be straight or branched chain groups.
- When R contains @ ~-C=C- or -C=C- linkage this is not directly
. attached to the nitrogen atom. When R is alkyl it may be, for

25 'example, méthyl, ethyl or propyl, methyl being preferred. When R is
an alkyl group substituted by a Cy.5 cycloalkyl group it may be, for
example, cyclopfdpyl Cj-3 alkyl such as cyclopropylmethyl. When R is.
alkenyl it may be, for example, allyl and when R is elkynyl it may
be, for example, propynyl. When R is cycloalkyl it may be, for

30 example, cyclopropyl. When R is an aralkyl group it may be, for
example phenC,.galkyl, such as benzyl.

The halogen atoms represented by R1 and R2 may be fluorine,

chlorine, bromine or iodine atoms. Examples of alkyi and alkoxy

groups represented by R! and R2 are methyl, ethyl, methoxy and ethoxy



chlorine, bromne or iodine atons. Exanples of al kyl and al koxy groups

represented by[err] and [err] are nmethyl, ethyl, nmethox and ethoxy -

L greyps: The group -NR3R4 may be, for exanple, an am no, nethylamni

et hyl am no, .di nethyl am no or diethylam no %r‘oup. Sui t abl e physiol ogically

acceptabl e salts  are the acid addition salts formed with inorganic acids,

for exanp] e hydrochl orides, 5 hydr obr om des, phosphates and sul phates,

andywi th organic acids,_for exan&ae LCitrates, tartrates, acetates, naleates

and succi hat es. ITPRPShy HSCBFUPI oW Rar Bay, Bey i f@m| @ramples @pysminp; methylamdno,

appreci at ed t haktiy1ehiss)Tadnetthy DamipoNey Hiety1&mircb Pbaud.s a trans isoner agd
are to be

exi sts as two enantioners. The.stryctuyral 10 rmmul ae _herejin are .
under st ood to depi ctsunﬁbjfgrp'@'ﬁéﬂi?%ﬁﬁf{yofcg%&!:ﬁb%%r?ﬁggﬁ(frﬁsu\ﬁef’?ldaédqﬁt%?ﬁres
of the enantionsabls fomeddwith iecwyaniesacidypefot hexaghld hgdpiobtosizles) r uct ur e
as set out only ?@ ARk I f e r C oynds
of generar% for nﬂ??f%ﬁ%éggf ﬁ:g}%s s S’r{?\;\ﬁg%@aﬁéﬁ ?éga tad%%ggé zftcg?r%)’ Yor
Anot her “pr ef er r e¥emplgupitaptesnpetkratess agetatess valeatdsaaqd jsucsinates. witheei n

Ris a[err] al kybrdghosidenadre pattathyardyBidrs. or ethyl group. In a
further preferred ng?u"Pjrlﬁf conpounds of 1yorrrul a (I) [err] is a halogen atom
€

or a-[err] alkyl or be lepRTegabet thek encht cemprund gfogeneral fopmele AE) or
fluorine atom olisas RbhY lisbhiermahd Bxistd @dPtwo’ ehbrtibRérdar eftpy 6efLcUSAP Of

ds of f I is_that,in whigh ' h fl '
COMOUTS O Ok Mok Hepkta WHE 18 eriHaf Bo AN BB Chodlsiohir sy
fornula (1) areeathosempoungSes well wisi vixtiires of hbyelrepgetricatosy dncludieg hyl or
ethy group. Patiiditkas, bvén BHOLGH e HrdBied Stbhotiite s Uk dul Yy FotiREL"®

atom or a nethy
' to one enantiomer.
A preferred group of compounds of general formula (I) is that

15 wherein R is a hydrogen atom. Another preferred group of compounds of .
general formula (I) is that wherein R is a C,_, alkyl group,
particularly & methyl or ethyl group. |

In a further preferred group of compounds of formula (I) Rl is s
halogen atom or a C,., alkyl or C,., alkoxy group, in particular a

20" chlorine or fluorine atom or a methyl or methoxy group.

A further preferred groub of compounds of formula (I) is that in
which R2 is a hydrogen or fluorine atom, particularly a hydrogen
atom. ' -

W : Particularly important compounds of formula (I) are those in

25 which R is a hydrogen atom or a methyl or ethyl group, particulerly a
hydrogen atom; R! is a chlorine or fluorine atom or a methyl or
methoxy group,.particulérly a chlorine or fluorine atom and especially

- a fluorine atoﬁ; and R2 is a hydrogen or fluorine atom, especially a
hydrogen atom. ' ' _

30 , Important compounds are (%)-trans-2,3,3a,%a-tetrshydro-5-methyl-
1H-[1,4]benzodioxino[2,3~c]pyrrole, and its 3aS- and 3aR-isomers; (t)f
5535575-ch10ro-2,3,33,9a-tetrahydro-1H-[1,4]benzodioxino[2,3-c]-
pyrrole, and its 3aS- end 3aR-isomers; (t)-trans-5,8-difluoro-2,3,3a,
9a-tetrahydro-1H-[1,4)benzodioxinol2,3~c]pyrrole and its 3aS- and

35. 3aR-isomers; and their physiologically acceptable salts and hydrateé,

. S particulérly the hydrochlorides. '



-rret hoxy group, .particularly a chlorine or fluorine atomand especially a

" r| ne atom and R2 is a hydrogen or fluorine atom especi aIIy a hydrogen
__ | nportant conpounds- &re N .
()-—trans-2,3,3a, 9a-tetrahydro-5-methyl- | H[1, 4] benzodi oxi noIZ 3 c] pyrrol e,
and its [err]- and 3aR-isoners; (+)-

trans-5-chl oro- 2, 3, 3a, 9a- tetrahydro TH[1, 4] benzodi OXI no[2 3-c] - pyrrole

apd its 3aS- and n f
92 t et raﬁydro | H- %’%Egﬁ}@ﬁ Z04i 0 ?’ﬂ%{’g éomg]oﬁn%,o %Qég Eiitog %Eeér fipgoiatly
3aR-i soners; alﬁeﬁtlhéwlqgiyslf Argfikes | great é{fﬁsﬂi'é-ﬁmrs-&rﬁﬂhydrat es,

particularly bhetéﬂt@ﬁ%ﬁﬂ-@ﬂi-[qq&]benzodﬂuxﬂ?&[i 'BCH];fyrrHﬂé m&riénkaﬁogn@%ﬁs

by virtue of their

()-trans-5-fl &8?‘5“;3'9%; g%l-pf‘ggf%l‘]??a‘l’%ﬁp’ ‘I[é%gﬁ‘ﬁﬁn%'cﬁsoin‘%g‘gﬂr%}eé} pyrrol e

ang |ht3 ERY @gdtﬂﬂﬂarl)s(trrerlwdmlaehltohews.physi ol ogically acceptable salts

an ydr at es, t I Th d f h
Thet Ig ! é)otug&% %ﬁ‘ t\d/'} Qﬁvé}*fiog %Qvg r eqagﬁvgt eag‘fﬁﬁg&fﬁg the

i nvention have sel &8 efnor ecept or Test
for determni ragtmjmlpbraquam-r eiibe despt for denta;:gmmuﬂg the td eadienobersplioon t he
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such as cIonlgxne or
(4, 5- di hydr o- [selleciyaze)-agrenoregenfornesaniph Aucheas choidipe )qr 3-izromo-N-
-fj' Pg?;g?bgte aggg?oaﬁgdgmmmzaﬁ;z- D)-tlsh u{rﬁ:&aiilﬁhﬂn§ I[Rﬁ(mﬂ(ﬂ]%ﬁs-
R TR e RS s R R
This 15 idefeferisi 6fena&amdmnsequence of act i vation of presynaptic >
o enor st 015, OlelohSell b ol BBt SRR SMEC Rl o€l e
of the inhibi tisoyatedr vas aktfermlset@pilosrﬁazgomm mbtay| eerve stimulation. Thls
15 inhibition is'a consequence of activation of presynaptic '
adrenoreceptors of the a,- type. Antagoﬁism of the effect of
clonidine or UK 14304-18 is quantified by measuring the parallel shift
to the right of the inhibitory «,-adrenoreceptor agonist log,,
(concentration)/response curve in the presence of increasing
20 concentrations of the antagonist. Potency and competitiveness of
antagonlsm ere determined by the method of Arunlakshana & Schild (Br.
J.Pharmac. 1959, 14 48-58) _
The a-adrenoreceptor-type select1v1ty of the compounds of general
formula (I) is similarly assessed by measuring the ability to produce .
25 a parallel shift to the right of the log,, (concentration)/response
curve'for the a,-adrenoreceptor agonist phenylephrine. The a;-
adrenoreceptor-mediated responses of phenylephrine measured were
contractions of the rat isolated anococcygeus muscle (Leighton, Butz &
. Paremeter, Eur.J.Pharmac., 1979, 58 27-38).
30 The bompounds of the invention are thus of interest in the
treatment or ﬁrevention of migraine, thrombosis, diabetes, obesity,
hypertension, constipation, paralytié ileus_and senile dementia, and
in particular for the treatment of depression.
_ According to a further aspect, the invention provides compounds
35 of general formula (I) end their physiologically acceptable salts for
use in the therapy or prophylaxis of migraine, thrombosis, diabetes,

obesity, hypertension, constipation, paralytic ileus and senile



(concentration)/response curve in the presence of increasing 20
concentrations of the antagonist. Potency and conpetitiveness of

ant agoni sRgyare determ ned by the nmethod of sAcunl akshana & Schild (Br.

J. Pharmac. (1959, "14 48-58). The a-adrenoreceptor-type selectivity of the
conpounds of general formula (1) is simlarly assessed by neasuring the
ability to produce 25 a parallel shift to the right of the log[err]
(co centragion)/ S % e dr epor t or._agopi st, .
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The conpounds of 6';’%?%| nvent bon ar.e t us of interest in the treatnent or
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t he treat nent of ) car di ng ect, the jinvention
provi des conpouiids @g% P, ?ﬁ%eﬁe’r °r(“1";letéﬁ8 é)%éf‘rseﬁﬁﬁ%’f%l ogical ly
accept abl e sal t fofmslagiens.n Iﬁﬁe eBhdﬂapbted)ranpxdqphyémtscm beiupedi ire,

t hr onbosi s, di alggg&sdanggqaggyeorngpﬁ%gperggtlr_ceonst | pation, paralytic ileus

and senile Ia an articul ar depreSS| on. The
conpounds of the in/bat penporpgs BECRRSIIRg it I‘ib‘? iaventdoprmay be farmatatiedi tmal

active i ng edi eRbavehitisnall aan@qusﬁaonanyt h@géth@?tmﬂtodéf of MR SSHHRR, adtiiGe
conpound of ‘the .inve tlﬁ{] gaé be  us E'Ellone or be co-admnistered with

an 5 est ablifg rmintf Nil bﬂeeéWeF?WFf‘h‘F'ﬂ:r Eestice For @xppRle ne

or \ami triptyli n€pr edrtalgrrdctah, Inbgdvenbas el Bhtir@Rusdulaf gmpAistir@tion. Oral
formul ati ons. Ttagmﬁ,& @p%.solaegs rg*% gRyessant can be used in accordance wth
conventional practice n% S accord| ng to the invention may be
formulated in a Thus according to another aspect, the invention provides a

15 pharmaceutical composition comprising a compound of general formula
(I) and/or & physiologically acceptable salt thereof together Qith a
physiologically acceptable carrier or'excipient. The composition may
optionally contain an additional active ingredient, for example an
antidepressant such as desmethylimipramine, imipramine or

20 amitriptyline.

For oral administration, the pharmaceutical composition may take
the.form of, for example, tablets, capsules, powders, solutions,
syrups or suspensions prepared by conventional means with
bhysiologically acceptable excipients.

25 Compositions for rectal administration may be in the form of
suppositories using a conventional suppository excipient.

The compounds may be fofmulated for intravenous or intramusculer
administration in dry form for reconstitution before use, or as a
stérile solution or suspension.

30 . A proposed daily dose for administration to man is 0.0l to

“ lOmg/kg, for example 0.05 to 3mg/kg, which may be conveniently
administered in 1 to 3 doses ber day. The precise dose administered
will of course depend on the age and condition of the patient. The
daeily dosage may conveniently be administered in the form of dosage

- 35 units, each unit containing for example 0.01 to 3 mg/kg of active

ingredient.



~conventional manner, optionally together with one or nore other
aCyive ingredients, for administration by any- convenient route for exanple

*oral, rectal, intravenous or intramugcul ar admnistration. Oals
adm nistration is preferred. Thus according to another aspect " the,
I nvention provides a 15 pharmaceutical conposition conprising a

conpound of general formula (1) and/or a physiologically acceptable.sal t

t Her eof together with a physi ol ogically acceptable carrier or excipient.

The conposition nmdiecpmpevrdd peeandiag foatheaddiventinal mayche \peepaxgidebly ent , f or
exanpl e an N, 66 3aBtesisal) - @ﬁé%ﬂ%xn&‘ | WREL fon iqepéﬁm 265 01 120
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t ake the formaB‘F fB’r'e é‘}?aﬂ'ﬁﬂ"é”?]é'bf’%ft'ié‘e c%ﬂfsﬁ?'@fa ptmmuis;, (I3 otxpepbmhere
Syrups or susptiaiwise ipdéstedd by convent | onal means with physiol ogically
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sol ution or sUSpensi o FOPOS
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may be Convenhé‘é‘tﬂexc?ﬂﬁ‘ &rﬁﬁ%i&% hﬂdér Rﬂlé\ gg&?%&@@ﬁs Qﬁ(ang&?sq:r ﬁaaslei{dose

~adm ni stered ourse, depend on .the age a ent
The dail% dosgI nReRfioER the B%“‘%&élﬁ'i‘ fissPerteaf i 1 seadencgr vhish %N.Pg-dge 35

units, each umté tmerwrmnnsm gpsupexare poesbritlin @thd Q!L-‘Hrlegn@fmaeéhla\le

[ ngredl ent . aoun according to.the i nti W
be prepared by a AsJScordJ.ng to a ;rlrst exrg% ![le Cﬁ), compoug\d of genera ormu a

(I) may be prepared by amination of a compound of general formula
(11).

15 R

0, CH,X
(11)

CH.X

N

20 R?
[where X is a leaving group such as a halogen atom, (e.qg. chlorine,
bromine or iodine), or a hydrocarbylsulphonyloxy group (e.qg. )
methylsulphonyloxy)] with ammonia, aqueous ammonia or an amine of ) o/
25. formula RNH, where R is as previously defined except that R is not a
hydrogen atom or the group -CHO.
' In a particular embodiment of this process, following the
amination reaction, the resulting compodnd'of general formula (I) or a
salt thereof, may be converted into another compound of general
30 formula (I). Thus, for example, when R is arylmethyl, the amination
reaction may optionally be followed by removél.of the arylmethyl group
to yield a compound of formula (I) where R is a hydrogen atom.
The amination reaction is conveniently effected at an elevated
temperature e.g. under reflux or in a sealed tube at e.g. 1100C,
35 preferably in the presence of a suitable base é.g._sodium hydride or

an alkali metal hydroxide such as sodium hydroxide, or in the presence

of an excess of the amine RNH2 optionally in the presence of a solvent

A



are as previously defined for general fornula (1) except where otherw
i ndi cat edn.5~ It will be appreci at7ed that certain of the reac
descri bed bel ow are capabl e of affecting other groups in the starting
material (e. g. nitro, cyano) which are desired in the end product; care

must therefore beuctkag iancatoeridaned MWdoEHWSNEI Qn%lwllf&{r%“ftd gt R
use reacti (%n congil tions under_whi.c mﬁ ou remai n_subst ar’ftqnﬁa‘lﬁ v %ﬂu‘t %.g.

S
inert, or to perfdPAAneSt 883 1T eﬁa?ft - OBfdERRLE \Aﬁle&@"é\}o%@ni%@’lﬁ?thyl
use when such gr gupspanay pecsant iedonhe mzapkamgléatwhgaroa?@ﬁ@xﬂém&q Wwhere
first exanple (A nd e f e a

ari nat Lon of & cOREaoRe ot denar sPoREi8se, SbiHiRibht \"BY SELEERA Te by

R2 [where X is a | eatcnerdinguy soettheasexamhl¢ d§en atomoute .of. gaidrel i feemules

brom ne or i odi n‘ﬁg wherét Rhl(gﬁ&%@“yl SHJ&BQEW'a%M &9%bog£~§pa‘led by Fe%tection

nmet hyl sul phonyl oxy)] wth anmoni a, aqueou$S anmmoni a”or an amn
formul a RNH2 whePE RCPEregpopding wlﬁoyndjem?m@ sspregentishat PIRteet ingt grpup .

hydrogen atom or s,{abde piptedting drdups BiNclidd)! pér %mwileﬁ%ﬁylaétﬂylil End acyl

process, follow ng t he Zﬂgnat i on Teaction, the resulti ng conpound

general fornula GFFURSr ¥eqtiopal QGP""%?&P% PERARAFE: daY rheo ushtbt hFeFf"
conpound G0 geneerémple, wherefsypifwn’ia(:é )an aﬂ'ﬂm&thflogr@bawlqa béM'tQ'l)Fi\dySbe

| methyl, th t ti b foll d
o e SR B o GRSBATE %) ) el AR Y 18 TR
hydrogen atom Thé amwehakysbn suchcds omatisrumoawealhdﬁhry oof § exxppartafe an
el eyat ed tenperagnusﬁoslgem@%m&&' HiotP'as! h B18HRLCE. d. up&hak hof: - Lertl.

n-unber' of processes.- In the follow ng description the groups [err] an@ .
S

35 preferab i resence o ydri de
or an alkali neté tmﬁb‘iﬁlde vheze apprenniiatien wyd@mw@yloerqun {rg. ptridehcer
15 bis (4-methoxyphenyl) methyl) may be removed under acidic conditions,

using for example an acid such as trifluoroacetic acid, formic acid,
hydrochloric acid 6r hydrobromic acid. Acyl groups may be removed by
hydrolysis using'an acid such as a mineral acid or a base such as. an
alkali metal hydroxide as appropriate. The protected starting
20 materials for this process may be prepasred using standard
methods for the protection of emines, for example as described by
McOmie (see below).
According to a further example (C), a compound of genetal formuls
(I) where R represents an alkyl group may be prepared by reduction of
W, 25 the corresponding compound in which R is an acyl group using a
reducing agent such as lithium aluminium hydride or diborane in a
suitable solvent such as ether or tetrahydrofuran at an elevated
« temperature e.g. reflux. Suitable acyl groups are, for example,.
formyl, acetyl, or carbonyloxyalkyl e.g. carbonyloxymethyl. The
30 intermediate starting materials for this reaction may be prepared by
acylation using conventional methods, for example by reaction of the
compound of formula (I) in which R represents a hydrogen atom, with an
acid chloride, acid enhydride, or ester.
Compounds of formule (1) in which Ry and/or R, is cyano may be
35 prepared by heating the corresponding carboxamide w1th a dehydrating
o agent such as phosphorus pentoxide (P,05). The carboxamide may be



h,” as a chlorinated hydrocarbon .e.g. chloroformor an ether e.g.. dioxan,
O+“an al cohol eg ethanol. Optional refmdval of an aryl methyl groUggmay be
carried out, for exanple, by hydrogenolysis or, where appr op’(i’ate,, under
acidic conditions, as described below 5 _According to’,anot her
exanpl e ¥B), PTEBAPHLINY BAthgdsaanglogausnte +hosy deperiber hegpie sfomt then.
hydr ogen at om geypabét iloh epalac dokpoufi@ FOFesU1aN(Of, a correspondi ng corrp:)ugd
where R represents,a protecting.gr . Sui tabl e ,protecting,groups include,
for exanmple, aryl ?r% H%f’g'é%d°Ec§1yg§€t)%ﬁs?r°°eﬁﬁ%ﬁﬁor{§§ ﬁ\?;g)ﬁgl segrpyibed
procedur es mayetsye maydbe subjedited to onexamniie, fustker repptiopsi cinpriding: cor
aryl met hyl group ( DL FAY Ve g dr agenol ysi s._usi,ng or
exanpl etyhydr ogen g)n)qtleme pr eé)etni::@ BI% é‘%‘g}éﬁ s ,pg%"(f{fgsgeﬁfaé%i %ﬂﬁ‘l"&tﬁ (1)
pal | adi um on &S apirhtt theregf intar eather ¢ampounsbiof eganeselk ifoamulan (B)cohol

~e.g. nethanol .gd/bernati vely, where appropriate, an aryl methyl group (e.g.
trityl or 15 LS, (4-nmet hoxyphenyl ) nethyl) nmay be renpved under
aci di ¢ conditions, (954958 qonveRting # compound af geparals Fepmuliey bk ogect iseltbci d,
formic acid, hydreshliats a @aydabgmedwtudaebsebaei§b1tlAeuéregFQUDs gﬁy be ]
renoved, by hydrolysis using ap acid ch, as _a m neral aci r a base suc
as an alkali netal ﬁhufdrgéilgeggsso gﬁ?ﬁ‘% ?ihtzﬂ BrePATE & 0reeyndyobiIererHy 20
mat eri al s for fidrmaler(3edns anpyodess prompeisinguintegcaiverdiord offeddotler f or t he
protection of %'m F cribed by MOrie (see bel ow).
According to a furthef 3§gﬁgﬁgnkggéﬁ%qggnpound'of-general formula (1) wher
R represents an alfi@n egewnlg, ntyropeoyndeptirgedetsl fotmdei Oh) dh tBch R is &he \w
cor 1 espondi ng HyaEBee"dean mefi k) cbniertdd BN lkyAla0bh 48! A% fipb LG EnAAN!
such as_lithium al m-E um hxdrl ge,or di borane in_a suitable sol ve such as
ether oFtetr Wﬂ'r’j;? gn"'hf" igh 8 % eneallydmpibstibuted glkylefalkrnyl,Suit abl e

acyl groups arelkyhylr ofx&rglkel group. Conventional alkylation procedures may be

used, for examplé reductive alkylation using an appropriate aldehyde

an_ excess of the amne RNH2 optionally in the presence of a solvent
Ul

with a complex metal hydride such as sodium or potassium borohydride
or sodium cyanoborohydride in a suitable solvent such as an alcohol
20 e.g. methanol. Methylation may be achieved using a formic
acid/formaldehyde_reagent system. Altefnatively, the aikylation may be
performed with an alkylating agent RX (where R is an alkyl,
substituted alkyl, elkenyl, alkynyl or aralkyl group and X is a
leaving group such as a haiogen atom e.g. chlorine or bromine, or a
25. hydrocarbylsulphonyloxy ' \_}
group e.g. p-toluenesulphonyloxy) preferably in the presence of a
base, such as potassium carbonate, optionally in a solvent such as an
alcohol, e;g. ethanol. |
Another example of this embodiment is the preparation of a
30 compouhd'of general formula (I) where R is a group -CHﬂ, which may be
prepared by formylafion of a corresponding compound of formula (I) in
which R is a hydrogen atom using an appropriate formylating agent such
as a formyl ester, e.g. an alkyl formate such as methyl formate.
In a further example, a compound of formula (I} in which R1
35 and/or R2 is en amino group may be prepared by reduction of a
corresponding compound of formula (I) in which Rl and/or R2 is e nitro

group. Suitable reducing'agents include lithium aluminium hydride, in



‘fornyl, acetyl, or carbonyl oxyal kyl e.g. carbonyl oxynmethyl. The 30 / g:-
internmediate starting naterials for this reaction nay be prepared by X
acyl ati on=usi ng conventional nethods, for exanple by reaction of the
corrpound“&f foerrmula (1) in which R represents a hydrogen atom wth an acid
chloride,-acid a e S f :
and}, or [er?] i's g@ggg&ﬁt ’su%{ % béHer 8:0q.:%(l?i‘lﬁn}dy%ag)}uraﬁearg'!t-I gﬁ‘gﬂt)ﬁg Qeﬂ'f’?’éegtbﬁ% q’f]
car 6oxam de wit hhaaireewydnathmgrme csfuehcaatglphbgphbr&;s ppatinon i ctepg R205)m
The car boxani de SWSé Q@pport &.ql chatcoﬂr)e@@réagoi’%n'fegwﬁsWLP%U? é% those
described herein f e preparafion of a conpound of fornula

product of any of® 8" rocesses (A), (B) and (C) described above may be

subj ected to one or Inyekuarddther rexaspleyns mﬂﬁﬂri\csioﬂgfor&ula (1) 1n whidtOREi )

converting.the r [ f general t t her eof
into anot har corr%?)&zlﬁ%i r{?ig gT)qT %a © p’('?%are ch/ %’5‘( °'80 Vgl’tl ng a
conpound of genemﬂreSmrm;ha C(OInplomd af' sfavlrmutdwéléoifn whiah 8 mnﬁz’ool isan y

acceptabl e salt Qﬂ@ﬂfﬁrw . Z‘ xagple, E—Hénethhdﬁoﬁlnﬁﬁ PESTrOL G d! G #MoCRR ©

a conpound of general Tornula rocess’” conprisi'ng interconversion
of anot her conpotpRFopriatenthigl ?1‘.9r°nm¢fe{‘Y(1b)etfwérmé?amleme&:%ﬁ@d@néhﬁaf

general fornula glesehée \Mm smt&a@ ewmd meeen b@&@rauenyasbgo@ﬂm.vsyaﬁde DY The
al kylation to a in which R,is an

|
al kyl, suBStit ut'é?fngm'ﬂ/l '8’81%@?"%1& targyed (ﬂ“(gthlak{j‘éAlg'l"b’ﬂﬂ) 80 efi%nal
al kyl ation pr ocedureeaym;thﬁd@eametwmexmme r(ﬁddﬂﬁetHQIﬁ&dﬁ\)ihﬁid)on usi ng

a”t 2551 um bor ohy i eabe L e, GRADDAREHGLAFHE toR ok bF i tng e
n al cohol 20Lewis agidgsuctesbamron toibromddst oorboney tréchilsride dd asing a

forrn c halohydrocarbon solvent (e.g. dichloromethane) or using pyridinium

15 hydrochloride or hydrobromide as a melt, or aqueous hydrogen bromide.

Physiologically acceptable salts of the compounds of general
formula (I) may be prepared by reacting the free base of formula (I)
or a salt thereof with an appropriate acid, such as hydrogen chloride
in the presence of a suitable solvent e.g. ethyl acetate, ether or

20 . CH,yCl, or hydrochloric acid in a solvent such as methanol, to obtain
the desired physiologically acceptable salt.

It may be desirable to protect various reactive substituents in
the starting materials for a particular reaction or sequence of
reactions and subsequently to remove the protecting group after

U 25 completion of the reaction or sequence. Such protection and subsequent
deprotection may be particularly pertinent when R, and/or when R, is a
hydroxy or amino substituent. Conventional protection and deprotection
procedures can be employed cf. "Protective Groups in Organic
Cﬁemistry" Ed. by J F W McOmie (Plenum Press, 1973). Thus, for

30  example, a primary amine may be protected by formation of a
phthalimide group which may subsequently be cleaved by treatment with
a hydrazine, e.g. hydrazine hydrate or a primary aminé, for example
methylamine, and a phenolic hydroxyl group may be protected as an
ether e.g. a 2-tetrahydropyranyl or methyl ether, which may

35 subsequently be cleaved by a Lewis acid such as boron tribromide or

aqueous hydrogen bromide.



& | d/ f or mal dehyde reagent system Alternatively, the al kylation may be
Q?-torned with an al kyl ati ng agent RX (where Ris an al kyl, substituted
al'Kyl, al kenyl, alkynyl or aralkyl group and X is a |eaving groupiggch as as
hal ogen atome.g. chlorine or brom ne; dP a 25 hydr ocar byl sul phonyl oxy
group e.g. p-toluenesul phonyl oxy) preferably in the presence’'of 3 base,
such as potassi um gaeboimtermepiataal | sonpound®! vENtgenFa BS farmahaohol ,
e.g. ethanol. ﬁnother %%aqgle ofﬂ%hks enbodi nent i_s the @regaratLon of a 30
conpound of §&der Y oPRuIBETRIESHhePY RICH Y 08 -BHPPTRAFPRNM e '
prepared by flapdylcdt ifmrmflaa (ddTespondi ng conpound of formula (1) in which
R is a hydrogen atom usi ngg*an appropriate fornylating agent such as a
fornyl ester, e.g. an alky| formatie such as methyl formate. In a further
exanpl e, a conpound of o 2 ?a it ch [err] 35 and/or R2 is an
am no group may be prepd jy redpfiction of a corres onging conmpound of
formula (1) in which [e ;;o/or R2 is anitro groug[.II ui t abl e reducing
agents include lithium alsg ni bhydeitgdy, in 9- 1 a solvent such as
ether or tetrahydrofuran at el evatted tenperature, or hydrogen in the
presence -of a catal yst sudh as plati numor palladiumon a support (e.g.
charcoal) in a solvent such as an al cohol e.g. nethanol. In yet another
exanpl e, a c¥Wdtdunddof hpddds a ¢Ff) farmmlen [Xa®k ] 6Gvhere zRy/ oisR2ais
hydroxyl mayp r@k@%gq%u h@n?qal | 80g0Of mtHYIRAPHEHYIO gREPAUNd of
formula (1) |23v\,h cti errﬁand or &%&fﬁg ang,al ko%r Qup. Fgr]gexarrpl e,
C>denethy|atF§nanhF FIeL; PEOM&-Jsi Ay CRACIPPRoBPIY e 10hEHE RI§SERSEny|
ethyl or propfl aers=gps ae.gn theiethkpkawinel im shr osgleéhtl isunt alasbase o/
e B SO0 YT AR enlie L br with®aPHaTbdeha NP UGINE VaGah bRT Out 11

a refluxing solvé _ .
thionyl chloride, phosphorous tribromide or hydrogen

iodide.

Diols of formula (iII) are described and claimed
in co-pending Divisonal Application No. 8802949 and may
be prepared by reduction of a correspohding dibenzyl
ether of formula (IV):

R?
0 CH,0Bz

(1Iv)
2 \CH, 0Bz &/
R
(where Bz represents benzyl) using hydrogen and palladium on charcoal
with & solvent e.g. ethanol;
Alternastively, an ether of formula (IV) may be treated with o
Lewis acid, such as aluminium chloride, in a solvent such as toluene
to yield a diol of formula (III).

A compound of formula (IV) may be prepared by hesting the bis-
tosylate (V):

H :
Ts0 — 2 —CH 087 ' :
Ts0 A ~cH 082 o
' H
(where Ts represents CH3{<::>-SOZ-) with.a catechol of formula (VI)

k)



. "-le"‘.
di net hyl acet am de, di net hyl sul phoxi de or di nethyl formam de). Alternativel )t:\'
t he C>dea|ky|at|on reaction nmay-be carried out using a Lewis acid such
horon tridfgoni de or boron trichloride in a.ﬂplohydrocarbon solvent (e.g
di chl or omet hane) * or using pyridinium 15 hydrochl ori de or hydr obromni
as a nelt, or aqueous hydrogen brormi de. Physiologically acceptable salts of
t he conpou? ds of general formula (1) may be prepared by reacting the free
base of formula (1) or a salt thereof wi Rh an appropriate acid, -such as
hydrogen chloride in the presence of a sujtable solvent e.g. ethyl acet at e,
ether or 20 [err]or hydrochloric ae @Hsol vent such as met hanol ,
to obtain the desired physiologically § able salt. 1t may ug1¢e5|rable
to protect various reactive substituen he starting materials for a
particul arsreaction or sequence of react Hd subsequently to renove the
protecting group after 25 conpletioa,of the reaction or 'sequence. Such
protection and subsequent deprotection nay be particularly pertinent when
[err] and/or when R2 is a hydroxy or am no substituent. Cbnventional

A B e 2 A R R

Thus, for 30 cesdummgsirbonatepri nary am ne nay be prot ect ed by formation of

a phthal i ppde group qhtméd%mee#%wlmvﬁ %&%opx écrmsaa@nwmw K&

hydrazi ne, e.g. hydrazine hydrate or primary am ne 2
net hyl ani ne, andPEePBR¥h&Yi %tWEI’F‘bk‘?Fh‘{ﬂsoBﬁ '??ﬁ‘}e'l!ﬁa rﬁﬁ‘ﬁ)tsé‘éﬁ‘éidu'&%""a okt fer
e.g. a 2-tetrahyskampyé Baytorf) LiRid1Y! & Seheér, QULESD.PRIrmdBy & Pharwdesgages] |y

be \c) eaved by a cid bor.on trjhrom de gueou, rogen

br om de. t-a?' f“‘ nfRy ﬁ’@gpa&ai‘em tt?ﬁbbu:hﬁ@{?fheﬂeﬁgpi iéﬁof#]ﬁgm (11)

may be prepar ed by r & tbisrtoslylatec of r &amobali (N) may be prepared by reaction of
1s the known dibenzyl threitol of formula (VII)

H -
HO~5_—CH 0Bz
I - (ViD)
HO CH 0Bz
H

20
with 4-toluenesulphonyl chloride in pyridine.
To obtain a specific enantiomer of formula (I), a diol of formula
(I11) having the required chirality should be used in the above
processes. The enantiomeric diol starting materisl can be prepared
~ 25 from the appropriate dibenzyl threitol of formula (VII) or (VIII)
H
HO CH,0Bz .
_ (ViII)
HO— 3 —~CH 0Bz
: H
30 '

as described above. _

A specific enantiomer of general formula (I) may also be prepared
by resolution of a mixture of enantiomers of formula (I) by
conventional methods, e.g.'by salt formation with an optically active

35 acid followed by separation of the resulting diastereoisomeric salts,



‘Eﬁﬁol of formula (111) [err] Il R2 with a _halide of formula [err] (where
'%r] I's a hydrocarbyl sul phonyl group e.g. nethylsul phonyl and Ais a
hal ogen atome.g. a chlorine aton) in the presence of a base e. g 3G .
triethylamne in a solvent such as dichloromethane; or with a hal pgenating

agent such as thionyl chloride, phosphdrd¥s tribromi de or hydrogen i odide.
M ols of formula (I11) are described and claimed in co-pendi ng Di vi sonal

I t 8 2 d on of correspondlng
A benzy1” etnet 3 Hart i B RE PUERIGE,  RUGRELEITE eofieigh o,

hydr ogen and ﬁﬁf‘f"&&i’lﬁﬁ 8ay cﬁ"l\é/%‘ttblél %ec“ﬁe‘éi%tﬁl 9&a9e-e. g. et hanol .

Al ternatively, anTaé lf'ﬁﬂlﬂhrifgoémﬂp&eé |1\Ilu£ﬁ5étﬁetﬁer Q&lteﬁﬂwn E hagy Lf\cll\ﬂ' s gCi f' f
such as al um pium chl ori as uene yield a diol o
fornula (111 )re Weé'gp fSEndr ot ?’ Vi'lﬁ! Eé)e’:ﬁgf'%‘i? HOSF A5t he

bi s- tosyl at erént)ese(tbménéus'tsiabmeehﬂutsd[smim-}.tm o NeBH &ebﬁeﬂmts afetharioTyl a

1SIV{Jz)r | de( ?)/lr) Btdf rE&rés@n@é: tRENGY bhé "5 glw. %@Epé'lletam r%rf%gs tgom a'f'rac o esi um
~boiling at 60-800. _"Drled“ refers to drying over magnesium sulphate

unless otherwise stated.

10  Intermediate 1
(+)-(trens)=-5-Fluoro-2,3-dihydro-2,3-bis[ (phenylmethoxy)methyl J-1 ,4-
benzodioxin _ : o’
A mixture of 3—fluorobenzene-i,2-diol (5.12g) and (R*,R¥)-(%)-1,4-bis |
(phenylmethoxy)-2,3-butanediol, bis({4-methylbenzenesulphonate) (24.4g)

15 was stirred with dimethyiformamide (D.M.F.) (160ml) under a nitrogen
stream for 45 min. Anhydrous cesium carbonate (13.0g) was added and

the mixture was heated to 1500 under reflux for 18 hours. The dark
brown mixture was cooled to 300 and diluted with di-isopropyl ether
(370m1) and water (320ml). The layers were separated and the aqueous

20 layer was re-extracted with di-isopropyl ether (150ml then 100ml).
The extracts were sequentially washed with M hydrochloric acid
(300ml1), 30% aqueous sodium chloride (100ml) and were combined and
evaporated in vacuo to & dark brown oil (12.6g) which was dissolved in
light petroleum-dichloromethane (3:1) (40ml) and chromatographed over \;)

25 Sorbs11}2122§3rﬁg¥gg light petroleum~dichloromethane mixtures of
gradually increasing polarity. Combination of appropriate fractions
and evaporation of the solvents gave the title compouhd as a yellow
oil (7.0g), NMR < (CDCla) 2.6-2.8 (10H, m, Ph), 3.18-3.38 (3H, m, 6-H,
7-H, 8-H), 5.32-5.58 (4H, m, CH, Ph), 5.64 (2H, m, 2-H, 3-H),

30 6.06-6.32 (4H, m, CH,0). |

Intermediates 2-8 (shown in Table 1) were prepared in a similar manner
from the appropriate catechol and (R*,R*)-(t)-l,a-bis(phenylmethoxy)-
~ 2,3-butanediol, bis({4-methylbenzenesulphonate).




cesium car bonate. 10 The internedi ates of fornula (VI') are knoye ”;

conpounds and may be prepared by standard nethods of benzene ring

substltutﬁph (cf. for exanple Barton, Linnell & Senior, Quat.J.Pharmacy &

Pharmac., 1945, 18, 41-47 and Ladd & Wi nst@gk, J. Og. Chem 1981, 46,

203- 206) The bis-tosylate of formula (V) nay be prepared by reaction of 15

t hd known .di benzyl threitol of fornula (VI1) H(VIl) [err] 20 with

4-to|uenesu|phony| chloride in pyridine. To obtain a specific enantionmer of

formula (1), a(ﬁfu Ef formula (111) having the required chirality shoul d

be used-in the abe&%—ﬁ#ocesses. The enantionmeric diol starting material can

be prepared 25 fromthe appropriate dibenzyl threitol of fornmula (VII)

or (M1I1)-[err] (VII1) [err] 30 as described above. A specific enantioner

of general fornmula (1) nmay al so be prepared by resolution of a m xture of

enantionmers of formula (1) by conventional nethods, e.g. by salt formation

with an optically active 35 acid foll owed by separation of the

~resulting diastereoisoneric salts, 12 - 1 e.g. by fractional

- crystallisation. FﬂTF;Fﬁ&trvely,Te50|u1|on ey DE ef fected at_any suitapie
T

i nternmedi ate stage. The rédceibilg exanpl es il lustrapp H(@Dcpg/)ent ion. All

R |#% |solvent

Ph Ph CH, OCH, |2-H,3-H |Aromatic | Me |OMe
W, ~ {CH3 [H | CH3CN 2.68 5.41 6.21 | 5.6-5.8| 3.29 |7.78] -
@)
CH30 H CﬂacN 2.7 5.2""5.8 5-8-605 5.2-508 3-0-3.6 - 6.13
) |

CL {4 | cHyeN | 2.66 | 5.3-5.55| 6.0-6.3 |5.55-5.7| 3.0-3.3 { - | -
(4) '

N0, (H | D.M.F. |2.6-2.8 5.3-5.54|6.05-6.27] 5.6 |2.51,2.85| - | -
(5) B 3.12

~ B 173

ler fc1 | cHeen | 273 | 5.43 6.18 5.6 3.17 |- |-
(N}

F|F | oaF. [2.5-2.8{5.37,5.48] 6.1,6.2 | s8] 339 |- |-
(8)




peratures are in [err]. In the follow ng, ER represents ether, IM5 5
resents I ndustrial nmethylated spirits, MeOH represents nethanol, EtCH

represents ethanol and "light petroleunt zefers to the fraction b@gl ng at +«
60-[err]. "Dried" refers to drying over magnesr um sul phat e unl ess ,ot herw se -
stated. 10 Intermediate 1 ()-(trans)-5-Fluoro-2, 3-di hydro- 2,

, 3- bi s[ (phenyl net hoxy) net hyl 1-1, 4- benzodi oxin A m xture of - .
3 fl uorobenzene-1, 2-diol (5.12g9) and (R*,R*)-()-1,4-bis
(phenyl et hox}otezmediste hedi ol , bi s(4- met hyl benzenesul phonat e) (24.4g) 15

}Ngf ZE . rn r ﬁd V‘(*t)h(ﬁltd?ﬁt)hyidh%f@-m 84 {HYd M1 b -3B8] dx 1 HIHSL g fndthy .n&g_ent ﬂ ;eam
110066 Ctrape ol H o chBoRe 2, £ bigkPheay ket Pern mRERL & dms

was heated t
cooled to [erd:]hyaﬂd-ldm-hﬁr&ddimiﬂ’i (12 -2ig3 ofr¥ ctpyfl@t-be:retw?mti)(nndr\mt er

o ext Bt oq \AORL B Ry SHBIE ot 18 Bo HBMK PodResoon (O UG  DFFe v
sequential l'y mhewha/\nfiltdwdymﬁfocmmeﬂcwml chX300eatn) pndSO%easplelbum wadi um
chloride (I O%Q%omd 6%81?&@ 'lﬁdg dtﬁ‘é’%%i aﬁ%eumd(} ron& ddﬁrzg br own.

oil (12.609) h mas | ssOl ved ane

(40m ) and ch¥nat g#Caphed foder ?"l‘r aueawrare}c)a57-72 (gﬁf B3i PHY,1 2646 -dsi ng

| i ght petrol egm d;ncrj_gro;nﬁt hew _a%)m xtures of gradually increasing polarity.
Combi nati on of appfopriate fracti ons and evaporation of the solvents gave
the tithl conmpound as a yellow oil (7.0g), NVR [err] 2.6-2.8 (10H, m Ph)
3. 18- 3. 38 ( 3Hntermédidte 7115 8tsHbwn Sin32ableb ) (wHle piephéd lin £B)imifar64 (2H;
m 2-H, 3H)m3 6.06-6.32 (4H,- m [err]). Interrredlate528(shovmw
Table 1) were prepared in a simlar manner fromthe approprl ate cat echol
and (R*, R) - (1nterdedjiate pHe fiyomenhesmediate 2- but anedi ol ,

bi s(4- met hyl bfiaenéfidtPheN2E6n - ‘Intermediate 3

15 Intermediate 13 from Intermediate 6

Intermediate 14 from Intermediate 7

Intermediate 15 from Intermediate B

Intermediate 10
20 (+)-(trans)-5-Fluoro-2,3-dihydro-1,4-benzodioxin-2,3-dimethanol _
Intermediate 1 (7.0g) was dissolved in a mixture of toluene (70ml) and

anisole (7.8ml) and the solution was stirred and cooled to -50 under s

gentle stream of nitrogen. Anhydrous aluminium chloride (2.4g) was

added and the temperature was maintained at 0-5% for 20 min. More W/
25 anhydrous aluminium chloride (2.4g) was added and after 20 min. at

~ 0-5% the mixture was allowed to warm to 200 with continued stirring.

After 20 min. at 200, it was cooled back to 0%, water (25ml) was added

and after 5 min. stirring at 209, the mixture was diluted with ethyl

acetate (75ml) and the layers were separated. The aqueous (1lower)

30 layer was re-extracted with ethyl acetate (2x50ml) and the organic
solutions were washed with 30% aqueous sodium chloride (25ml) and were
combined and concentrated in vacuo to 36q, giving a thick slurry of
slightly purple crystals. After 30 min. at 200, the crystals were
harvested, washed with toluene (10ml), light petroleum (20ml) and

35 di-isopropyl ether (20ml) end dried to give the title compound (2.93q)

m.p. 122-1249. Concentration of the mother liquor gave a crude second

crop of title compound (D.32g) which after chromatographic




13 TABLE 1 Reaction NVR [err] 2 [err] S

Ph Ph [err] [err] 2-H,3-H Aromatic M Owe CH3 H

2, 68 ~o741 6. 21 5.6-5.8 3.29 7.78 (2) [err]

5.2-5.8 '5.8-6.5 5.2-5.8 3.0-3.6 -6518 (3) H CH3CN 2.66
5.3-5.55 6.g-6.3 5.55-5.7 3.0-3.3 _ (4) [err] H DMF. 2.6-2.8
5.3-5.54 6,05-6. 27 cc B 88, [ 8
5.38 5. 44 16.1- ificatiln erfoldsd’s ”§5" qugntsty of i utg, (A °°g'p€‘.".?°§

2.73 5.43 (0. 249)5 mJ:e- 121-12¥0.6 i T PMER-¢ ) SE1-3.3(3H, ™ MTPRatiz)s. o g
5:37,5.48 6.1, 64 355, m- 89). 5.835.39(4P) m, 2-1l4n} 6.1-6.4 Nt@‘r %%h?ﬂ

(2H
()- (trans) 5- ChI or o- 2 |’hydro 1, 4- benzodi oxi n- 2,'3- di met hanol A '$
of (trans)-()-5-chloro- 2 3- bi s[ (phenyl net hoxy) net hyI] 2, 3-
di hydro- 1, 4- benzIxtieomedi }2 129 ) sthawnt Lo fabbe 2)c @as cprapéxdad( infa Aigilar manner
- (50mM s) wag hydr n 10% pal | adi um on carbon (0.22g). The solid
was fil tergd offplq’\%agé]egmg%t te chl orof orm and the solution was evaporated to
dryness to_glve the diol as a colourless liquid 1.2g,

1 on




[err])

&

"Internmediate 3 15

fromlnterrredl ate 7 Intermediate 15 fraomé

[err] 2.9-3.3 (3H,

m

aromatic),

7.72 (2H, s,

),

5.7-6.2 (6H m 2- H
10 Internediate 11-15 (shown in- Table 2) were prepared in a
Tar nanner Internediate 11 from Internediate 2 |Internediate 124F rom:

£

Internediate 13 fromInternmediate 6 I'nternediate 14

() (trans)-5-Fl uoro-2, 3-di hydro-1, 4- benzodi oxi n- 2, 3- di et hanol

nternmediate B Internedjate 10 20

| nt er nedi at e

1 (7.0g9) was dissol ved in a mxture of toluene (70rr1) and anisole (7.Bm)
and the solution was stirred and cooled to -5 under a gentle stream of
nitrogen. Anh al um nium chloride (2.4g) was added and the tenperature
was mai ntained at 0-5 for 20 mn. Mre 25 anhydr ous al um ni um
chloride (2.4g) was added and after 20 mn. at 0-5 the m xture was all owed
to warmto [err] with continued stirring. After 20 mn. at [err], it was
cool ed back t 25+ )—vwas—added—and—atter—S—m-n—stioring at

Lar VT-T -V

AN DA
[err], the n‘i>turewq5ﬁ h{sjt dvmth et hyl acet B( 75m) and the ljayers
wer e separated. 1THeg a | ower) 30 a@' S re- extracted with
et hyl acetat e {(2x38n jSodment: fre—or Ua H-e—36t *rTG%"ri‘rJ 3A%t
aqueous . sodi utp chljoride (25niig el | g0} k2 :Jl n vaquo
to 36g, giving a tlhick slurr o]’?%s ﬁ??tic/ﬁ ﬁQ 0 m n.9 at
[err], the crystaffs WeTe Maryested, v ottt
petrol eum (201th, 4ad RRou dcoo1§03r@pyl esmrs.iﬂyih_lsancvdzy eq.gjo olve
the title cormzuk (24 93g) m|p. 122f[err]. {Concentyation ¢f tHe t her
| i qguor gave a HMe skcond cop of [itle cqnpound 0. 32g) {whi gh afjter :
chr omat ogr aphi _ U

CH30|H |EtOH compound unstable, used without characterisation

(12)

CH, |CH4|MeOH DMSO-d | 3.42 6.3 5.9 5.04|7.89| 77-90

(13)

cL Jc1 |TFA DMSO-dg| 3.02 |6.0-6.4 | 5.75 [4.8-] - |172-50}

(14) 5.5

F F |EtOH DMSO-d| 3.2 6.08- 5.8 4.89|. - 128-

(15) 6.32 1300

&/
NO, {H |Toluene . used without characterisation
(16)




©15- 1 purification afforded a further quantity of pure title ‘)‘
- conpound (0.24g) mp. 121-[err].. NMR [err] 3.1-3.3 (3H m aromatic), \-

4.85-5.0 (2H, m OH)-5.8-5.9 (2H, m 2-H 3H)_ 6.1-6.4 (4H, m [err].
1 nt er red™t e 16.(shown in table 2) was prépdréd in a simlar manner- 5

frqminternedi ate 5. -16- TABLE 2 Reaction NVR (err)
1 2R R :Solvent M pt

Sol vent Aranmati CintefrRédilated¥ H EtCOH [err] 3.3 5.8-6.1
5.8-6.1 7.59 7, ern], Et cogpound_unst abl e, used without
characterisatio (B} L o I?[l oy %"di ) O'Erp‘*-lée zQdioxin=2 mathan s
(13) [err] TFA methafipdtdpbidhate3. 02 6.0-6.4 5.75 4.8- - 172-[err]
(14) A solution of Intermedigte 10 - = t

[err] 3.2 6.?889 ion gr gntermedigte 1 (3]:&%9_) (iliSt;lchlgfomeEhane FSOml, acrﬁ

6. 32 5 triethylamine (Befn]) e stirreofercd8 min, witbeticavbebowboling. 4

char act eri sati ongd1ukidh of methadesulphonyl &Hloefd®qsad)1n dichloromethane (10m1)
()-(trans)-5-Fluoro-2,3-di hydro-1, 4- benzodi oxi n- 2, 3-di met hanol, bis
was added during 10 min. and the resultant suspension was stirred for

30 min. Water (25ml) was added and the mixture was stirred for 20 min,
the layers were then separated and the aqueous layer was re-extracted
16 with dichloromethane (25ml). The organic solutions were washed with
' water (25ml), and were combined and evaporated to en 0il which wase
chromatographed over Sorbsily€z3%¥iwgfg%kng with 9:1 dichloro
| methane-ethyl acetate. Appropriate fractions were combined and evapor
ted to a pale yellow oil (5.9g) which crystallised slowly from ethyl
15 .acetate - di-isopropyl ether to afford the title compound as prisms
(4.15g) m.p. 65.5-67.5%. NMR <t (CDCL,) 3.1-3.35 (3H, m, aromatic),
5.3-5.5 {4H, m, EﬂQD) 5.5-5.65 (24, m, 2-H,3-H) 6.89, 6.91 (éH,
singlets, CH;S0,). '

20' - Intermediates 18-24 (shown in Table 3) were prepared in a similar
' manner ' '
Intermediate 18 from Intermediate 1l

Intermediate 19 from Intermédiate 12

‘Intermediate 20 from Intermediate 9
o/ 25 - Intermediate 21 from Intermediate 156
Intermediate 22 from Intermediate 13

R Intermediate 23 from Intermediate 14

Intermediate 24 from Intermediate 15




i ce=bhat h cool i ng.

di chl or omet hane (10M) was added during
suspension was stirred for 30 mn.

triethylamne (6.4m) was stirred for 10 nmin, with
A sol ution of methanesul phonyl chloride (3.2m )}

Wat er

i

min.

and the resuttant ~
25m ) was added and the m xture

was stirred for 20 nmin, the layers were then separated and the aqueoqus
| ayer was re-extracted 10

sol uti ons wer

to an oil

- with dichloronethane (25m).
ed with water (25m),

TalEd

9:1 di chl oro nethane-ethyl acetate.
and evapor ted to a pale yellow oil

et hyl 15

prisns (4.159)
aromatic),
singlets, [err
prepared in a
Internediate 319 fr
| nt er rfedi

- 25

| nt er nedi ate 1
I nternediate Jgu,

chr omat ogr aphed over Sor bsi

trade 40qg ,

The organic
and were conbi ned and evapor at ed
eluting with
Appropriate fractions were conbi ned

pdanesul phonate A solution of Internmediate 10 (3.10g) in dichloronethane
i) and 5

(5.99) which crystallised slowy from

5. 3-5.

acetate - di-isopropyl ether to afford the title conpound as
f-p—6p—o—6+—ferr—>» F—3—1-3-35(3H—m
(4H, m [err] 5.5-5.65 H m 2-H 3-H) 6.89, 6}91 (6%,
] 20 2 | nt er nedi ates 18- (shown in Table 3) werg
sfm |Rar Hrarmerrrterrpei-at-e—f8—F+omp-Arterredi-ater+i— M.pt
omggl%lqp%g‘;,.zll rpedi at Zéomlter dlate P
e Pl fron nt%rl%ndidaac’ttzg iy g‘l’%t'gﬁrrgel e Zglef r@% :
o rer et T2 5 rof e redate e redi-bte pd—fr-om
H 1PoMsBABLE 339RI9.25.7]5.2-5.7 | 6.69 [7.8 ) - | -
(18)
\or/
CH3O0fH | cpCl; | 3.0-3.6{5.3-5.7|5.3-5.7 6.82 | - (6.1 | -
1(19) o '
Cl H CDCI3 2092"302 5.3-5.5 5-5-5-7 6-87’6-91 - - -
(20)
2.35,
NG, IH [DMSO-d.| 2.58, |5.1-5.6]|5.1-5.6 6.7 - - }{140-1°
(21) 2.87
CHz {CH3| CDCl; | 3.34 5.46 | 5.6 6.93 |7.85| - |121-30
(22) .
\
CDCl,
Cl |cl + 3.1 5.3-5.5{5.3-5.5 6.81 - -~ |142-40
(23) DMSO-dg
F |F | coCly | 3.33 5.38 | 5.54 6.89 | - | - |106-7°
(24)




LanvnhvaaaD

R - ] M pt Sol venr
romatic [err] 2-H3-H [err] M Owe [err] H DVMSO-d6 3.
2-5.7 5+5.7 6. 69 7.8 (18) ][err] H CDC13 © 3.0-3.6 /
3-5.7 5.3-5.7" 6. 82 6. I9) d H [err] 2.92-3.2
3-5.5 5.5-5:7 '6.87,6.91 _ _ ~_(20) 2.35, [err] H DWVSO d6
58, 5.1-5.6 5.1-5.6 6.7 _ 140-[err] (21)
871[-err] ©3.34 5.46 5.6 7 6.93 7.85 _ 121-[err] (22)

d 1+ Exempteyd 5 3.5 55 3-55 6. 81 [err]
23) DVBO- d6( 46~ (tréﬁs)-SJﬁibBio—Z 3 5539a-tetraﬁ&é¥%—2—(ﬁﬁeﬁf&methyl)-§H£¥i 4] —

106-[err] (24 1% 1 txarrple T

1811 0- 2- (phenyl met hyl ) - 1H [ 1, 4]

O)- (trans)-5-Fl
benzodi oxi no[ 2, 3Ad~]opyge‘rﬂlsed /mhumsgeﬂlpmdymethuﬁanmé tﬂmr)yérr&llheémumee( gl )

and | nter ”Fd' at (308 wes hedt 43030 1960 AR LYhO t[hI;RRJ:oo&F? tez8n ThEBrery

. cooled to TERR| cryst I'ne m xXture was
di -i sopropyl et WSGSMP Mumtv@s té&ittnt:}one‘ﬂheemgecms-lsmpylzveather (80m1)

re-extracted wt I e

sequential Iy ms%éﬂhs&?ﬂwéw eltl.Ileéoﬁ acet |£)3/egcq'|ga ?%%W gﬂf‘gg}&aqu @fi
sodi um chl ori de & 00m lI%F)t ﬁf%ﬂnipngolyéa%ﬁnwnwrssgmtealbowasleec( gith
They were then cz)ml a@stoasch&tw%aae@xmnmau@ 158 adquedla NEbRtih AWloPide

(3.89) \Nhigh (100ml) containing sodium hydrogen carbonate (5g). They were then

combined and evaporated in vacuo to an orange-brown oil (3.8g) which

&~/ - - crystallised spontaneously. This was recrystallised from di-isopropyl
ether - light petroleum (1:1) to give pink crystals of the title
compound as two crops; (1) 1.5g m.p. 79-81% and (2) l.4g m.p. 79.5-810.

15 Chromatography of the mother liquor gave a third crop (0.6g). A
recrysfallised.sample, m.p. 80-810 had the following analysis:
Found: C,71.7; H,5.65; N,4.95; F,6.8
CysH,6FNO, requires: C,71.6; H,5.65; N,4.9; F,6.65%
NMR t (CDCl,) 2.6-2.8 (SH, broad singlet, Ph), 3.1-3.35 (3H, m,
20 aromatics), 5.6-5.8 (2H, m, 3a-H, 9a-H), 6.09 and 6.19 (2H, ABq, Ph
CH,), 6.65-6.85 and 6.9-7.1 (4H, multiplets, 1-H,, 3-H,).
The compounds of Examples 2-7 were prepared in a similar manner to the
_ compound of Example 1.
\U/ Example 2 from Intermediate 18
25 Example 3 from Intermediate 19

Example 4 from Intermediate 20
Example 5 from Intermediate 22
Example 6 from Intermediate 23
Example 7 from Intermediate 24



,_§tal | i sed spontaneously. This was recrystallised fromdi-isopropyl ether
MJi-ght petroleum (1:1) to give pink crystals.of the title conpound as two

crops; (1) 1.59g mp. 79-81[ERR] and (2) 1.4g mp. 79.5-[ERR]. S
Chr omat ogr aphy of the nother |iquor gave a third crop (0.6g9): - A ™
recrystallised sanple, mp. 80-81 had theofellow ng anal ysi s: Found:

, 71.7; H 5.65; N, 4.95; F, 6.8 [ERR] requires: C, 71.6; H5.65 N 4.09;
F,6.65% NVR [ERR] 2.6-2.8 (5H, broad singlet, Ph), 3.1-3.35 (3H m 20 .
aromatics), 5.6-5.8 (2H, m 3a-H, 9a-H), 6.09 and 6.19 (2H, ABgq, Ph [ERR],
6. 65-6188L@AM”RD 6.9-7.1 (4H, nultiplets, [ERR] The conpounds of Exanples 2-7
were prepared in a simlar manner to the conpound of Exanple 1. Exanple 2

.

fromlInternediate 18 25 Exanple 3 fromlInternediate 19 Exanple 4 from
Internediate 20 Exanple 5 fromInternedi ate 22 Exanple 6 from I nternedi ate
23 Exanple 7 fromInternediate 24 - 20 - TABLE 4 Salt
NMR or ' ,
M pt R—Ry—free—potrent—Aroratie—Ri—Ph{-ERRl—base
9a-H 3-H2 G4 HC1 TFA 23017, 2. 47 5.34 5.2-6.7 5.2-6.7
0.75 1.79| _ _ (2) [ERR] TFA iR < 2.43 5.31
5.2-5.7T 51'-6. 0. f5—— 71670 —3—¢ H—HGt FA 28132 M.pt
5.2,5. % Rt 4r6. frreefsdivint |aromatic| Pi | Ph e, 3a-#2M51on,, | it | e |ome
base 9a-H 3-H,
CHs |[H |[HC1 | TFA 3.17 12.47| 5.34 |5.2-6.7}5.2-6.7{0.75 |7.79] - -
(2) |
CH30 H HCI TFA 2.7—3-4 2.43 5-31 5-2"507 5-7-6-7 0075 - 6-0 -
(3) '
Cl H HCl TFA 2.8-3-2 2-3- 5'02,505 504-6.1 5.4-601 - - - 215“
(4) 2.6 | 6.3-6.5[6.3-6.5 2220
CH; |CH3|Free| CDCl, | 3.36 |2.6-} 6.07, | 5.78 | 6.73, | - [7.83] - 830
(5) base 12.8 | 6.19 7.02
Cl (Cl (HC1 TFA 2.94 {2.39 5.0-6.6 : - - - 23\)
(6) : 2570
P |F |Freej coc1; | 3.38 [2.5-| 6.07, | 5.67 | 6.69, | - |- |- | ‘869
(N base 2.8 | 6.17 6.96




(4) 2.6 6.3-6.5 6.3-6.5 y - X
[ERR] [ERR]. Free 3.36 2.6- 6 07, 5.78 6.73, - 7.83 - @

[ERR] (5)dw base 2-821 -6. 19 7.02 C
HC  CTFA © ° 2.94 2.39 5.0-6.6 (6)
; [ERR] P Fee [HR 334 25 607 567 669,
- - [ ERREX base 2.8 - 6.17
. 6.961 - 21 - EX#)ateads )-5-F luoro-2,3,3a,9a-tetrahydro-1H-1 ,4 benzodioxino[2,3-c]

- ()-(trans)-5-Fl ug; ée%gg’gﬁ&%éahydro I'H-[1, 4] benzodi oxi no[2 3 cT

. pyrrol e hydrochl he conpound of Exanple ] in | M5
(110m) was 5 A sodutiore@futhee compaynd gef Exenpde. 1] @RAY) viﬂt FN%%JFMI a\zﬁsum on
~ charcoal (ls. 159) st'ﬂtﬂel:l Mmeakﬁy&sa&etit(é’ioa‘ﬂ w1_Ehe5%3§E§iéﬂme%5cifuéxjcB§f esd

usi ng a ki esel guhr the filte t hrough w t.h

_ the conbined fil 4P ypbeéﬁeecmﬂo{szagh nsf\)'écﬁf&a}ﬁ a"?r%tlfélb‘?‘i?ﬁ Bff ”?’i"‘%g)
~ This was re-di sskiesudgitic ph@, (thentiltendvabOvashedr trafvugh ivitACiMg (3xd0nl)amdlthe

added. After 30 _m t he resul t white st
har vest ed, washe§oW r}f‘ﬁda'tl\’é[tf% werg fv'i"ﬁ’é §? Paieer p\é\ﬁ‘Mc’)ua"}dsg)
di -i sopr opyI et h&hig ¥aSmte-disscdivedrin IMS (ﬂDml)e ao¢mmuhphrashborﬁemoldh§/urla\t W3S
(1.09g) m ca. ( | bov 5 S,
[ERR], 2. 35 5 (éﬁéé"o %H%% g i3 h%més%% ke %ﬂw@%j
9a-H), 6.0-6.3, bapveptedy whequitqlMﬁ Il pp)1: 1THMS cdh‘pkﬁ?ﬁd@PYéf eﬂmnﬁﬂuélé and
9-14 were prepar %ﬂ-id&pﬁoﬁvln&lﬁr UNHH\QD tP aFPérd AP AR T LombeiiAPES Shémam
t he conpounds of | e % 30

— hydrate, Ei 9g) m.p. ca 2450 (sublimes above 2100) NMR ¢ (DMSO-d 6

-0.25 (2H, broad s, NH,*), 2.9-3.2 (3H, m, 6-H, 7-H and 8-H), 5.4-5.65
15 (2H, m, 3a-H, 9a-H), 6.0-6.3, 6.6-6.8 (4H, ABqg, 1-H,, 3-H,).

The compounds of Examples 9-14 were prepared in a similar manner to the

compound of Example 8 from the compounds of Examples 2-7.



vour. Adjust alnost to volune with water and stir. Check the pH and

@ of the dye, a solution of the hydroxybenzoates and lastly the
Ust to 4.5.with citric acid if necessajy- Make up to vol une vvif-%@ivvater. !

5 3. 'Oal Tablet per tablet 10 Active | ngredi ent T )
50 ng Pol yvi nyl pyrrolidone 4.0 nmg Sodi um'st ar.ch
glycol I Ae tf%'}{?g&?gsh Boxy6@1dh€es and lastly the -
+2.40 ng Lactose t?)fttggl%xte’cgrelael ght to v 9 200 n%s fg B]18esn0ythg active

i ngredi ent with flavounct dddustaglimeptste ryalpmewikh mater angs stir. Check the pH
pol yvi nyl pyrrol i denadgedtutb L SLRith dteR: aciflP Aeessety.t Bdlecup o volume
granul ation. Prepare the granules and dry using a tray or fluid bed dryer.
Pass t hrough a sifewatftend with the renai ni ng 20 . i ngredi ents and
conpresssinto 8mm di aneter tablets on a tablet nmachine. Filmcoat the

tabl et cores \r/?gtg ﬁygrgi(%propyl met hyl cellulose or simlar filmformng

mat eri al, usi aqueous or 25 non- agueous sol vent system
A plasticizer and suitable colour nmay be included in the filmcoating
sol uti on. -31- CLAIMS: 1. A conpound of %Qegaﬂl.e{or mula (1)- 1 HJ[ERR
10 Active Ingredient ' - 50 mg
Polyvinylpyrrolidone 4.0 mg
Sodium starch glycollate 10.0 mg .
' A
Magnesium stearate ' 2.0 mg
Lactose to tablet core weight to 200 mg
15 ' '

Blend the active ingredient with the lactose. Add a sufficient

quanfity of polyvinylpyrrolidone solution to produce a damp mass

suitable for granulation. Prepare the granules and dry using a tray

or fluid bed dryer. Pass thrdugh a sieve, blend with the remaining
- 20 ingredients and compress into 8mm diameter tablets on a tablet

machine.

Film coat the tablet cores with hydroxypropyl methyl cellulose or
similaf film forming material; using either an aqueous or

25 ' non-aqueous solvent.system._A plasticizer and suitable colour may \59
be included.in the film coating solution.



“wherein Ris a hydrogen atomor a group selected from [ ERR yl

(optionally substituted by [ERR cyctloal kyl), m \ " C3-6
al kynyl (wherein the -C=C- or [ERR] |inkage is att ached t dq4he

'N- at on) [ ™€3- 7, cycl oal kyl , aral kyl (in which théalkyl*noiety contains 1-5
cafbon atens) and -CHO [ERR] is a hal ogetslatom or a group sel ected from

[ ERR] alkyln%%ggﬁ%§alkoxy, hydr oxyl, cyano, nitro and - NR3R4 where [ ERR]
and R4 is ea drogen atomor a [ERR] al kyl group; and R2 is a hydrogen
atonf a halogen atomor is a group as defined above for Rl; and the

physi ol ogi cally ascesmpbhfdsakt genddalydsshesat peyeof. 2. A conpound
according to.-claiml1l, wherein, In the general formula (1), Ris a hydrogen
atom 3. A compound accorgjing to claim1, wherein, in the general formula
(1), Ris a [ERR] alkyl grogp. 4. A conpound according to claimi,
wherein, in the general fgefm ] is a halogen atomor a [ERR|

al kyl or [ERR] al koxy gro

()
in the general forrmula (I}, RN )

conpound according to clain €En, 7in the general formula (1), Ris a
hydrogen atom or a nethyl or -32-Hethyl group; Ris a chlorine or
fluorine atomor a nethyl om?nethoxy group; and [ERR] is a hydrogéen or
fluorine atom ' : _

gen or fluorine atom

wherein _
U R is a hydrogen atom or a group selected from C;_g
alkyl (optionally substituted by C3.7 cycloalkyl),
C3-g alkenyl and Cj.g alkynyl (wherein the -C=C- or
-C=C- linkage is not directly attached to the N-atom),
C3-7 cycloalkyl, aralkyl (in which the alkyl moiety
contains 1-5 carbon atoms) and -CHO; '
Rl is a halogen atom or a group selected from Ci-4
alkyl, Cj;.4 alkoxy, hydroxyl, cyano, nitro and
-NR3R4 where R3 and R% is each a hydrogen atom or a
C1-4 alkyl group; and
R? is a hydrogen atom, a halogen atom or is a group
as defined above for Rl;
and the physiologically acceptable 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 (I), R is a C;_3 alkyl group.
4. A compound according to claim 1, wherein, in the general
formula (I), R! is a halogen atom or a Cj.; alkyl or Cj4
alkoxy group. ' | _
5. A compound according to claim 1, wherein, in the general
formula (I), R? is a hydrogen or fluorine atom.
6. A compound according to claim 1, wherein, in the
~general formula (I), R is a hydrogen atom or a methyl or

_%g according to claingk) wherein,
. A :



. A conpound sel €c m()-trans-2, 3,3a,9a-tetra-

ng%ro- ” benzodi oxi no[ 2, 3-¢] pyrrol e, and its 3aS- and.
Hl -chl oro-2, 3, 3a, 9a- e

tetrahydro IF+[ od|OX|no[2 3-c]-pyrrole, and its 3aS-"and
3aR-isoners; ()- trans 5, 8-di fl uor =32-3, 3a, 9a- ‘ ‘

t et rahydr o- IFL[I 4] benzodi oxi no[ 2, 3-c] pyrrole and its 3aS- and 3aR-i soners;
and their phy5|olog|cally acceptabl e salts. 8. A conpound sel ected from-

() trans- 5- quogh i 3, 3a, 9a; 1tetrahé€ o-lH[1 4%Eenzod|OX|no [ 2, 3-C] grrole
and its 3aS- and'BAFRETRBRErB ahl £h §°5ﬁ9§|8F0 BaFL)e 2R EQBt 9B B @ﬁ k¥l o
() -trans-5- Fl uor om@tBosy, @aeuptrah@dRo L& flhgdibegen- odi PxuopiRe3a€dbpyrrol e

hydrochl ori de and Atsqg éngef %éogPéﬁ (1? t@hﬁ a%nzc gt? Lstra—

conposition conprising a conp oun
phy5|olog|calI?Y@E%ééfﬁﬁthéalﬁ Eﬁe?k enzedbeyingl2e3anypytreleinend to 9,

toget her with ﬁt@hy§$9|Qﬂd0§5k¥l§§ﬁ§P§abk£)c@féthSDéhféfggtgg;%?%%%E an

phar maceuti cal osiLtion accor ﬁETU‘

establ i shed anf? n%?%é%%n?“ Eg ﬂ#%gﬁﬁﬁbﬂﬁlﬁ? ée%e?LTPY6¥ﬂ%¢a g BEsa
physi ol ogi cal Iyaaecmdamm-sabmemerebf a;csmselsng-anfmar@iwi;awwé—t0 9,
for use in the r r h e S I ne onbosis,
di abet es, obeS| ﬁ@grgtéﬁs Xj%%%% ?%%gloéff r%ﬁ?Yng? eﬁgdof Senile
denentia. 13. la%To%@@s3¢ETl§Q@ep$epaméttbﬁlofPbysunbogndablygeueeptable
formula (1) asggegéned in claim1 or a physiologically acceptable salt

t hereof which conpri ses A nati ng_a conmpound of general fornula (II _
g.nPA compoé % sglectedgfrom ?P) -trans-5-fluoro-2,3,3a, éa-{\j

tetrahydro-1H-[1,4] benzodioxino[2,3-c]pyrrole and its

3aS- and 3aR-isomers and their physiologically acceptable
salts. _ '
9. (%¥)-trans-5-Fluoro-2,3,3a,%9a-tetrahydro-1H~-[1,4]benzo-
dioxino[2,3-c]pyrrole hydrochloride and its 3aS- and |
3aR-isomers. | '

10. A pharmaceutical composition comprising a compound of
general formula (I) and/or a physiologically acceptable
salt thereof according tc any of claims 1 to 9, together
with a physiologically acceptable carrier or excipient.

1l1. A pharmaceutical composition according to claim 10
which also comprises an established antidepressant.

12, A compound of general formula (I) or a physiologically\‘j
acceptable salt thereof according to any of claims 1 to 9,
for use in the therapy or prophylaxis of depression,
migraine, thrombosis, diabetes, obesity, hypertension,
constipatioh, paralytic ileus.or senile dementia.

13. A process for the preparation of a compound of general
formula (I) as defined in claim 1 or a physiologically
acceptable salt thereof which comprises:

(A) aminating a compound of general formula (II):

P



r_general formula (I') and X is

i < ~25)

" 33- (I'l) [ERR] where [ERR] are as defined fo
a |l eaving group with anmmoni a, aqueous annnni#
where R.ins as defined for general formula (1)

hydr ogen omor*the group -CHG, or (B in order to pr%pére a conpoun
of general’formula (1) where R represédfs a hydrogen atom deprotecting a
correspondi g conpound where R represents a protecting group; or (C) I n

ordgqr. to prepare a conpound of general fornula (1) where R represents an

al kyl group, reducing the correspqndi ng conmpound where R represents an acyl
group; andif -desired, subjectingrhe conpound thus obtained to one or two
further reactions conprising: (D) (i) gconverting the resulting conpound
of aeneral fornula (1) or a sal erg wi-6Ha&ot her conpound of gener al
formula. (1) and/or (D) (1) rtingla conmpound of general formula (1)
or a salt thereof into a physi} cceptabl e salt thereof .(IT)

where Rl and R2 are as defined for general formula (I)

and X is a leaving group
U ' with ammonia, agqueous ammonia or an amine of formula RNH2
where R is as defined for general formula (I) except that
R is not a hydrogen atom or the group ~CHO: or'
(B) in order to prepare a compound of general formula (I)
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 the
corresponding compound where R represents an acyl group;
and,if desired, subjecting the compound thus obtained to
one or two further reactions comprising:
(D) (i) converting the resulting compound of éeneral
\?/ formula (I) or a salt thereof into another compound
of'general formula (I) and/ox
{D) . (ii) converting a compound of general formula (I}
Oor a salt thereof into a physiologically acceptable
salt thereof.




