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The present invention relates to new fl uorenecarboxylic

general formula 1 R+~R~ N X HA 0 0 RR3, RA R _1 wherein =6959xand t he
groups A, RvoBipedde R3, R3~, R4 and R4~ may have the nepomEps3gossan in the
clainms an |ption processes for preparing themand their use
as phar mgé%élﬁqul?zggz%omtlons Description of the invention The present

i nvent i on Newsflewerenecashoxyliciacist eglensy pocess for themarrifactuyexthareoh n R
wherein ~3' 1 1 A denotes &@gggltﬁewnﬁrﬂmgﬁwct ed fromanong GC
CCand \~~; HZz 2 HHHO - an anion wth a single negative charge
preferably an ani on sel ected from anong chl ori de, brom de, iodide,

sul phat e, The present invention relates to new fluorenecarboxylic acid esters of general

formula 1
1
2 +/R -
R N X
A ) @)
R

R R’
L0
R o

wherein X - and the groups A, R, R1, R2, R3, R3', R4 and R4 may have the
meanings given in the claims and in the description, processes for preparing
them and their use as pharmaceutical compositions.

Description of the invention
The present invention relates to compounds of general formula 1

1
2 +/R -
R\N

wherein
A denotes a double-bonded group selected from among
i e e NAL
H, H, ' H H H o H !
X- an anion with a single negative charge, preferably an anion

selected from among chloride, bromide, iodide, sulphate,

R
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Z , 2'.phosphate, methanesul phonate) nitrate, naleate, acetate, citrate,
fumarate, tartrate, oxal ate, succinate,2 benzoate and p-tol uenesul phonate; R
denot es hydrogen, hydroxy, nethyl, ethyl, -CFg, CHF2 or fluorine;, R~ and R2
whi ch may be identical or different denote C--C5-al kyl which nmay optionally
be substit yhedphateCméthangsulpladiate, nimatl, ongleate, laabtate citrate, Rimarate, R2

toget her denote a - GQ-Ch- ne- br.i dae; 3+ @Q‘H ~ l.ch may be
identical gr differ gg{@ﬁ%#ﬁ%%ﬁ?é@%%@ pﬁ%tgﬁv:?tql ~ éi@%‘%%yl oxy,
hydroxy, -TOFg, - CHFHENSEs RiydrogrNhaYFg&y. My, SP¥ -Glodnfoifiad of gener al
fornmula 1 are those fymﬁfngizn A denotes a doubl e-bonded group selected from
anong G C C= nd H2 H H. . H X -._denotes an.anion with.a single
negati ve c'ﬁéﬁg@%% S¥high '??Sgh?é%ﬁﬁakﬂﬁ q}ﬁ?ffé‘? dﬁPBFﬂ gé{E&?{WﬂW ul phonat e
and net hanesul phonatreay pptibealbhibe sbbstituted; byR GieGgtays|dalidd dxydroxeohyl or
fluorine; R~ and R2 \M]i ch may be identical or different denote nethyl,

ethyl or fluoroethylP@®88NR4e" R3~ and R4~ which may be identical or

di fferent represent drydrogen, nethyl, nethyloxy, hydroxy, -CF3, -CHF2 or
fluorine. Particul arhy ;pHR2ISRINSGBIIEGS. X casriehe bpbAE! @ 1 are those
wherein A denotes_a %03& e- bor??l%d gr_oup_selcgict gd If%{om among \C=C and HH H
0 H' X' RenBfeR3aandR%whidh may bei idgntical eg differentcdenaje hydregeredCiir om
among chl ogi, ey br eni-dg - aRdoRpiAResHLoRgNAS F» FCRI REEPbYhABgEAde; R

denot es hydﬁoxyy,’ neqjt?hy? o?}qula%oHrﬁyi%ne, "pr e?’er abI%/ met hs(/)lazbor hygr oxy; R~ and
R2 which may be identical or different represent nethyl or ethyl,

pref er abl ypr®E ¥ comdounds of general formula 1 are those wherein

A denotes a double-bonded group selected from among
o ol A
- , = und :
H, H, H H H o H
X- denotes an anion with a single negative charge selected from

among chloride, bromide, 4-toluenesulphonate and
methanesulphonate, preferably bromide;

R denotes hydroxy, methyl or fluorine,
R1 and R2 which may be identical or different denote methyl, ethyl or
fluoroethyt;

R3 R4 R3'and R4 which may be identical or different represent hydrogen,
methyl, methyloxy, hydroxy, -CF3, -CHF2 or fluorine.

Particularly preferred compounds of general formula 1 are those wherein

A denotes a double-bonded group selected from among
b A
= und ;
H H H o H

X- denotes an anion with a single negative charge selected from

among chloride, bromide and methanesulphonate, preferably

bromide;
R denotes hydroxy, methyl or fluorine, preferably methyl or hydroxy;,

R1 and R2 which may be identical or different represent methyl or ethyl,
preferably methyl;



3 R3,°.R4, R3~ and R4~ which may be identical or different represent
hydrogen, -CFg) -CHF2 or fluorine, pref®rably hydrogen or fluorine. O
particul ar i nportance according to the invention are conpounds of general
formula 1 wherein A denotes a doubl e-bonded group selected fromanong HH

XR R~ and RB qehqr¥sary R wisichanaly befdémtidanok disferardrepnesent npdrogen,

preferably methyl; warch_oRE RS fiudERE! Sfferdblythfdregenbr figarimsent nmethyl or
et hyl, preferably net I’II:%’; R32 R4, R3~ Ignd R4~ﬂhm%i C% may be identical or
different represent hydrogen or fluorine. The invention relates to the

conpounds ’ ' i toltRE i af L AR I cal
soner o, roRe el inpoBhc BE Ao R i ToR arb Ol Rt S oreRl
conpounds fefmyglendrwinerest nul a 1 the groups R3, R4, R3~ and R4~, if they do

not represgnt hydr oggghote®y doubiebbndes gréig sslestedetorhanideg ort ho, neta or
para position relative tothe hond to the "-C,R' group. If none of the
groups R3, R4, R3~ and R4~\ lepoOt es hydrogénzwf and R3~ are preferably
linked in the para positiom agd R4 Usld Iﬁ referably linked in the
ortho or neta position, nost preferably Tn fne ta position. If one of the
groups R3 )Qnd R4 and; Q0891 roups R3~ and R4~ denotes hydrogen, the

ot her grogFE I n each case |srpre erably bonded in the meta or para position,
nost prefeRably in tdrngies Bydwxyarshethyk prefreakly medidylyr oups R3, R4) R3~ and

R4~ denot e ydrRBenyhichen&p BB Meteapbr differsritirepreisant methyMoeetiyn, the groups
R3, R4, R3~ and R4~ hak/e ﬁlhe 5@&13 meani ng are particularly preferred
according to the i nRERISBRY of particular inportance according to the
i nventi on RBeR#hRSeandRfowhith may denideaticdl @r different nepezssnt hybogest er
substituent is int Cgin%onfiguration on the nitrogen bicyclic group. These
conpounds correspon 0 géneral fornmula 1-a I 4 R\ + R~ HAOORR3/ ~
/| R3, R4

The invention relates to the compounds of formula 1 optionally in the form of
the individual optical isomers, mixtures of the individual enantiomers or

racemates.

In the compounds of general formula 1 the groups R3, R4, R3' and R4, if
they do not represent hydrogen, may in each case be arranged in the ortho,
meta or para position relative to the bond to the "-C- R" group. If none of the
groups R3, R4, R3' and R4 denotes hydrogen, R3 and R3' are preferably
linked in the para position and R4 and R4 are preferably linked in the ortho or
meta position, most preferably in the meta position. If one of the groups R3
and R4 and one of the groups R3' and R4 denotes hydrogen, the other group
in each case is preferably bonded in the meta or para position, most
preferably in the para position. If none of the groups R3, R4, R3' and R¥
denotes hydrogen, the compounds of general formula 1 wherein the groups
R3 R4 R3' and R4 have the same meaning are particularly preferred
according to the invention.

Also of particular importance according to the invention are those compounds
of general formula 1 wherein the ester substituent is in the a configuration on
the nitrogen bicyclic group. These compounds correspond to general formula
1-a



R 1-a'.The foll owi ng conpounds are of particular inportance according to the

invention: - tropenol 9-hydroxy-fl uorerfe-9-carboxyl ate nmethobronide ; -
tropenol 9-fluoro-fl uorene-9-carboxyl ate net hobrom de ; - scopi ne

9- hydr oxy-f | uor ene- 9- car boxyl ate netﬁobronide ; - sScopine
9-fluoro-fluorene-9-carboxyl atgz met fRbrom de ; - tropenol 9-methyl

fl uorene-9-car boxyl at e net hobr mue ;- sc¥pi ne

9- met hyl - f | uor ene- 9- car boxyl at e nmet\kRobronmi de . The al kyl groups used,

unl ess otherw se stated, are branc d unbranched al kyl groups having 1

to 5 carbon atons. Exanples includg/ ne H ethyl, propyl or butyl. The
groups nethyl, ethyl, propyl or byfyl nmay optionally also be referred to by
t he abbreviations Me, Et, Prop or . Uyl ess otherw se stated, the
definitions propyl and butyl also inchdde all possible isonmeric forns of

t he groups in question. Thus, propyl includes n-propyl and

i so-propyl, butyl includes R8 3 and tert.-butyl, etc. The
al kyl ene groups used, unless o

doubl e- bonded al kyl bridges ﬁb N3 4—car bpn atons. Exanpl es include:
met hyl ene, et hyl ene, propyl elte or” butyl ene: TRE kyl ene- hal ogen groups
used, unless otherw se stated, are branched and ranched doubl e- bonded

al kyl bridges with 1 to 4 carbon atons which nay be nono-, di- or

trisubsti teHeebiioiR] S5ABbYNds BHDSE pAEGEY | o@aﬁwwﬁ?-n Ge@hgli ngl y, unl ess
ot herwi se stated, ﬁe tErm al kyl en%-(]—l gr cgﬁ%s denot es Ir anhed and

unbr anched"¥RSH9Ne- bonded al kyl bridges with 1 to 4 carbon . 5 atoms which
may be nono-, diopariol Brhyslnbet-fllioreed 9-paioxyiaitd ynetholrauiige i t ut ed, by a

hydroxy. The ai < .l ' tated, are branched
and unbraﬁchedtéﬁ%ﬁﬁxg?%8%§?$#ﬁ%ﬂﬁg#%h%§§g$%2ﬁé%@§ﬁ¥ﬁkﬁrch are linked via
an oxygen -at omscppine Sihydipsydfluniened-earhokyated metbebroxziapl;e: net hyl oxy,
et hyl oxy, _propydcepihe?s-fiRBraf08kneldRa@idiyiRie MRtAYbRYde €t Nyl oxy, propyl oxy
or butyl oxy nayugfatﬁgallxw$hso be efairep to q% t he .gbbreviations MeQ
Et O, PropO or BIREENPLEEtY{HEP RNed-SetRRy/ate MeaRRioRig® ons propyl oxy and
but yl oxy al so isvobirded-ahdthpbfisorbhe-d-santexylate wietiorbriidee. gr oups in
guestion. Thus, for exanple, propyloxy includes n-propyl oxy and
i so-propyl oxy, butyloxy includes iso-butyloxy, sec. butyloxy and
tert. - but yThexglkyegEoupseseah unleasiathorwiag stated, aredurprlyedandsed within the
chﬁel of tdm:rﬁﬁzls}w?nkyngr% S%VIH@S‘L &fglc‘éfbémﬁtow. E@@%Qwu@g gro]tgps .
nmet hyl oxy, e y ro X ut yl ox y i ona also be referre
Lo as et HBRYVY GRRIoRaT BpBAY. defoting et sy IRRRY ANEHEN)=hr oups
used, unl eggioobhy elsicsie sdfatred to byehdmbbodviaticansdVienbt, Aroped Bio ihilesdonded
al kyl bri i i ot Wik Q7
trisubstiSgﬁéq%%%Eg%gég%%;ﬁﬂ%ﬁggﬁ§§§P?J¥gh?n | gﬁ“ﬁ?@g??ﬂvxgkgﬂ%. The
- O CO al ky$ogedaprmaselthe drers infuestans d hus.of0E gxampie., Hrapyd Haeludes
unbr anchedh-prdgll aBd estRpropyl, outyltincldde€ iserbutit, @8B. Mty Canditert. inngedteri a an
ester group. The al kyl groups are bonded directly to the carbonyl carbon of
the ester group. The term -O CO al kyl - hal ogen group shoul d be understood
anal ogousl|The akyglegearpupOused CRyesientiterwiserstatedip acsbrnghed antt hi n t he scope
of the pr i QR : | e, e or

‘?.ﬁﬁin es?én%ﬁc?&&u&@ @ggg?lkﬂﬁ@p% vJuﬂhUgfdbﬁ%artS‘éH Sons Egn%'i?ﬁ

i odi ne. Un erw se I ne an romne are the preferred
hal ogens. iMHEdgr Behiene|atbylesedorerylsheyar ¥tYaRe. As expl ai ned hereinafter,
t he conpounds according to the invention nay be prepared partly anal ogously
to the nethods, al ready known in the ar D.agram 1 ). The carboxylic acid
derivati ve@%?lkﬂ?fjﬁaﬁiogeré%oﬁoﬁ?q’ Hnieh% 035?”\6?9 ﬁ‘fz}e‘ﬂrea%ﬁrgpﬁé%cyby nmet hods
of synt hesarsl Umlmanched doebkrbonddd alkyoridgesabitty 1 o kdstarbomn atbraamivety| i c
acids are ' hey grt, . tha. : be obt ai ned
directly fﬁ%%%h@%%&ﬁégéréfls%ggggg @ﬁ%@y&%@%%ﬂib@fbﬁg@é@@?l cation
wi th the cAegasdipghdiuniessl atbaoyise stateg. thaltede ailyiane-G@irt groups denotes

branched and unbranched double-bonded alkyl bridges with 1 to 4 carbon



correspondi ng hal ogenation reagents. Ra R3\ RR NrR~1 \ ORa~ R3, _ HA
OH2 R NRE XHR+R- X N1HAOORRI/ ~/ R, R4\ R&. AOORR3
/| ~/ Ra R4\ 4. RDagram1l: As can be seen from D agram 1, the conpounds
of formula 2 may be used as starting products for preparing the conpounds
of for mul aafomdhéseh maybeumdsoardi- Gniisabstitutede peeferabBl maniosgbstitated, he
conpounds Q/f L%{j&ka 2 the esters of general formula 4 nay be obtained by
reaction \ﬂt% € Carboxylic acid derivatives of fornula 3, wherein R
denotes for exanple chlorine or a Cl-Cq, -al kyl oxy group. Wien R equals

Cll- tC4- ?l klyr*r%:%nkm%(y gF&%t&%,Weﬁ%tﬁ%Miéé??t&éb@, ér@rborér"lié\‘ﬁ’@:loc 8ndin a sogi umbI
nme al el evate e erature, prerera al, aboutl. - nor e rerera
at about Wi@?ﬁ%e’&’t al ﬂv@@\*‘@%%t?‘é IOp‘t1 Qﬁg%éb?tﬁﬁﬁw%'&ﬁcﬁﬂp Bhed i an ﬁost Y
\% ef er ab:?bxggeb@h@w The ibiowingInt @y bamertioned) fos eeamhpd: md_amytdn(:yj vat i ve?RB
erelrn not e - - t | | | S =
Gy aetoBe. faby et BLING: X be OB HERTAGA difBky bridyBiy EFY
convert ed butyloxy ey eptipsally @igsooe trfeted o bintihe abbrgyiationstVMa@, ®Wt®h t he
conpounds gR2n% oMBEOS URIRS GRErwWisERYatEa \theldefintRAYIBHYIbRNEAd meani ngs. Thi's

t hesi t { b d. out | ly to th | f
synt hesi s RHOEK ISP INFIUGR 208548 ISATETGHMES.C8 T GFRS IRAESHOR, ¢ oget her
L orm an altysefer dxrain@tge,l pfawybxiys’irl\dodesaebrbpylaﬁyiandésa-pecgmimyfbummnls Wi |4|
e apparen t C mul a
contop <l ek - S0 e afE bl Bk B 7 S BRy AP RHOURR A 2
- C3- C5- al kyhyeatsohpossiein peatseshwdithiy the seore abhecrresentinventien insteadef
CO”DOU“dS;ﬂIiva&afEMﬁo . h%@bﬁeéh?élﬂ%xi/,réthagghq&ﬁb%xg@abafwu'»@amiagn of the

am ne. \'ternatively to the net tﬁd' of esi sin tqe conmpounds of
formul a 4 9RiERA!Y AlsS %?%fﬁﬁr?dttq’léscﬂ‘é‘? QéY’iq}ééxV4,pr%@fye&rP‘f A& ni t rogen

bi cyclic group denotes a scopine derivative may be obtai ned by oxidising
(epoxi di si 0 u f I i i j fCc group is
T openyl 1161 SR AERGRY gt i s thfloiiCe Bk S0 rafitied °, 91 TL0 (2
used. The arshpabradchegdienblerbandashatkedridgasayith 1 4o 4iaapeeratPms WG| ar

organi ¢ sqh¥eRe mBhET &i-bt thisipstiutedl ¥rmérabhi mehesubstRureaByan _
N- net hyl - 2-p I‘I’OTI done (NWP)) di net hyl acet am de and di net hyl f or mani de,
pr ef er abl VI IHY BIAYPor nani de” and then heated to a tenperature of about

30-90C, preferably 40-70C. Then a suitable oxidising agent is added and the

1 xt [ ti : f bly 3
Lo 6 hour oo G ERATE dred TR MoRy b0 teted o LHaHE o BRET CT 20wt

H202, nostunirah RiKy g | CEXOTD IR W nt oxi de,
nirenenedpikyHaRIPeVEth t torficaxber atsimewhigh arekansieduvia g8

The mi Xt urgstbSqriRibk e Wikyl Jrédiss seUsdndidiretig totieslaibonyartsn olthsl i ed by

crystallisation or Fr nmat ogr aph ndi ng_on thellr b%‘?%g% &XO&O

crystal | i SRPEAGROYPY Pﬁﬁm}f fﬁg”%% P ﬂ%ngfqmqﬂﬂ% Pel n- R denot es

hal ogen nednairgerye Hregeiupd-Qrf Q-fd aenRias FHBRRORGe @eagr am 2.

Within the scope of the present invention halogen denotes fluorine, chlorine,
bromine or iodine. Unless otherwise stated, fluorine and bromine are the
preferred halogens. The group CO denotes a carbonyl group.

As explained hereinafter, the compounds according to the invention may be
prepared partly analogously to the methods already known in the art (Diagram
1). The carboxylic acid derivatives of formula 3 are known in the art or may
be obtained by methods of synthesis known in the art. If only suitably
substituted carboxylic acids are known in the art, the compounds of formuia 3
may also be obtained directly from them by acid- or base-catalysed



R NHAOOHORI/ I / RRRARA4 (nmt RROH R NHAOORRI/ (/ Rs,
R4 R4 (nit R= Hal ogen) Diagram 2: For &his, the compounds of fornula 4
wherein R denotes hydroxy are converted into the conpounds 4 wherein R
denot es hal ogen using suitabl e hal ogenation reagents. The met hod used for

t he hal ogeraterdicatieaatiihcthe doorespondingiaicormls onby hiatbgemation Withgthem 2 i s
suffici eptéﬁreﬁbhdfﬁ@%?b&étw\ R ené? i s apparent fromDiagram1, the

i nt ermedi ate product’s of°general rormila 4 have a central inportance.
Accordingly, in another aspect, the present invention relates to the
intermedi ates of formilkRA 4 8 R~ NHA R ~3'" 4 wherein the groups A R
R~ , R3, R3~, R4 and /R may be defined as above, optionally in the form of
the acid addition sa hereof . By acid addition salts are neant salts

sel ected from anong t dr ochl ori de, hydrobrom de, hydroi odi de,

hydr osul phat e, hydr ophog Nate, h jdr onet hanesul phf}{zg;fe,, hydronitrate,
hydr omal eat &, hydroa ., _hydidcitrate, hydrof dte, MWydrotartrate,

hydr ooxal ate, hydregues nat®, drobenzoateRan hyd&lE-p-tol uengsul phonat e,

preferably hydr ochl®ri de, h br oni de, “hydr osul e, . hydrophosphat e,
hydr of umar @t e hydrometthamesil p At e. —As—n—the Ko lihds_ of gener al
formula 1 #he gPdups R3, R4, RE~ and®Re=® if they db not Pept@sent
hydrogen, may in each case be arrang&d]in the ortho, para position
relative to the bond of the "-G~F 7 I )-R°’he coRpe@ o:ﬁ 3aI
formula 4 as well. |If none of thgkqroupsiR3/ R4, R3~_ and Ré—idenvtes

hydr ogen, R32and R3~ are prefergbl y | idked iRl the pa'iga position &d R4 and
R4~ are preferably linked in the ortho or neta position, nost preferably in
the nmeta [Diagtaran. |f one of the groups R3 and R4 and one of the groups R3~

' the et o B g DARbd: s eTtPauty ProrRER 2 3858 FBh. ” t none
of the grasgstardg RoduRB-forpepReingdbacospdupdsaféeormuie tohpraends of general
formula 4 dMNug rﬁf?ar%%ﬁdm%fnﬁk%kr%ff erred according to the invention are

t hose wherein the groups and R4~ have the sane neaning.

Starting from the compounds of formula 2 the esters of general formula 4
may be obtained by reaction with the carboxylic acid derivatives of formula 3,
wherein R' denotes for example chlorine or a C4-Cg4-alkyloxy group. When R’
equals C1-C4-alkyloxy this reaction may be carried out for example in a
sodium melt at elevated temperature, preferably at about 50-150°C, more
preferably at about 90-100°C at low pressure, preferably at below 500 mbar,
most preferably at below 75 mbar. Alternatively, instead of the derivatives 3
wherein R' denotes C1-C4-alkyloxy, the corresponding acid chlorides (R = Cl)
may also be used.

The compounds of formula 4 thus obtained may be converted into the target
compounds of formula 1 by reacting with the compounds R2-X, wherein R2
and X may have the abovementioned meanings. This synthesis step may
also be carried out analogously to the examples of synthesis disclosed in WO
92/16528. In the case wherein R1 and R2 together form an alkylene bridge
there is no need to add the reagent R2-X, as will be apparent to the skilled
man. In this case the compounds of formula 4 contain a suitably substituted
group R1 (for example -C3-C5s-alkylene-halogen) according to the above
definitions and the compounds of formula 1 are prepared by intramolecular
quaternisation of the amine.



According to the invention, the conpounds of fornula 4 in the a-configured
formare preferably used as the starting materials. These a-configured
conpounds are therefore of particularly inportance according to the

i nvention and correspond to general fornula 4-a i, 9R NHAR R3
4-a. | n anot her aspect t he present invention relates to the use of

conpounds : 4R eneral
Formul a 2 AisRETYe I Meliodof AnEFRAL A, dHipbfTRA TG

conpounds sdsfovgenmelaegramrhimeade_nvaeva dr whﬁgelnm®nltmg§nfm¢yq$p@eup ng t he
conpounds ﬁmo@@@ﬁrs%bﬁfn‘ercﬂ&‘\%th‘e nﬂ\QVSQ\bealﬁé@bWoﬁﬁﬁslhg '(@H&ﬂ&lbl agr elates to

the use of e conpo er.a an 1 nterned product in
the prepar@@MRRHNSS @fHRMEY %E‘S?'Bfth%é'ﬂgu%‘?” PWH’M Gropip ig@dr | es of
synt hesi s gtieaprAb@cﬁfdb@ t@WheemwmohctheIfd:llmmmgtpeodiéwremmebe usadgention still

b ocedur e, TP 4 Phéel P Aferic e CHECT: iR dnstiueit it b el budarfe. g
t he i nventsabvertoprefierabhyj ioa soleentr seiected dtapnampngdly- methafmfr@hdone 10
Exa”p' e i prﬂééait@é})@érﬂﬁé ér‘\dlefn%lﬁ ;fraarn%éybeéfe hobr oni de Mew+~Me

uor ene- 9-cay 23 nol ) of

9 hydroxy @H&?‘%@R‘?Ith%n Hé?t?datpé‘ r%%%f?%@ qfﬁ%QHb 91(9% » met hanol ,
combi ned V}Arbfbréblm4d P0aBITHeN » softalslervxidisingriyent s addet andl thieefixtymd for 1

8y "ar e addedtiant 4 peniiEnt Pefai&%% jf{kfggg F%?fg ﬁ;é)rhgh Jrefecis P
extract ed %'(ﬂ'ﬁ'n&@ﬂﬁrﬂﬂ%ﬁﬁ feratly Yane NIPHEE GIYEth W Qa. ried and

evapor at echreferdblytés09-urbe cprplkeic tomdirdrwith edn@&uneperﬁeklalbl That i on from
ethyl acetate. Yield: 50.0g of white crystal s = 93% of theo%%
} o

tropenol INYEIR YATkedHBAR thr HEYH G- TS B “P§'5 may RepPyise

net hyl est efrystallisdfio®or @h(di}nél&érdmiy)déﬂeridlinyﬁermﬂhelamﬂ\d@nayg: orfys&nnkeum are
heated as a melt at 75 nbar for h over a bath of boiling water with
occasional agitation. After cool | ng the sodi umresidues are dissolved with
acet oni t r i Aligrnatiesly othetdasmpoundsvefformauiact wbetaily edencing heleganedadue i s
extracted PHRHHRAR DRdgai £ phase is washed with

wat er, drlﬂdtsj({;’(t}\(jJ rg?/gfsé(rm aEnd t%tew%{)ﬁoem@-nfs ((il"gstl |l ed off. The product is
puri fi ed by recrystal lisation fromdiethyl et heka Yield: 11.40 g of white
crystals (= 2%1 % of t heory).

4 (mit R= OH) 4 (mit R= Halogen)
Diagram 2:
For this, the compounds of formula 4 wherein R denotes hydroxy are
converted into the compounds 4 wherein R denotes halogen using suitable
halogenation reagents. The method used for the halogenation reactions to be
carried out according to Diagram 2 is sufficiently well known in the art.
As is apparent from Diagram 1, the intermediate products of general formula
4 have a central importance. Accordingly, in another aspect, the present
invention relates to the intermediates of formula 4



1.3: tropenol 9-hydroxy-fluorene-9-car boxyl ate nethobromde 1.75 g (0.005
mol ) of 4a are taken up in 30 ml dichl &onmethane and 15 m acetonitrile and
combined with 2.85 g (0.015 nol) of 50% net hyl brom de solution in
acetonitrile. The reaction mxture is left to stand for 3 days at anbi ent
tenperature, during which timRthe product crystallises. The crystals
precipitated are separated &N f and recrystallised fromdiethyl ether to
purify them Yield: 1.95 g of\white crystals (= 88 % of theory); Mlting
poi nt: 250C. 11 El enent al sis: calculated: C (62.45) H (5.47) N
(3.17) found: C (61.53) H (5/84) B. 22). Exanple 2: tropenol
9-ffuoro-fluorene-9-carbox~A ate netdnobrgm de Met+~-Me NBr \\ _HO- OF
2.1: tropenol 9-fluoro-fluorene-9-carbggylate 4b: 1.66 m (0.009 nol) of
bi s- (2- met hoxyet hyl ) - am nosulg)hur t it uor| de are placed in 10 m

di chl oronet hane and wi t hi n 2R~j# 20 _R%a solution of 2.4g (0.007
mol) of 4a in 25 m dichl oromnet dr opwi se thereto. The mixture
is stirred for 20 h at anbi eng4tepper & cvojed to 0OC and careful ly
conbined with 80 m of water with thorough stiRring. Then the mixture is
carefully adjusted to pH 8 with aqueous NaHCGs solution, the organic phase
is separated off) the aqueous hase |s extract ed again vmth

di chl or omethexain, thetgroapsi, Re R mmisRérmayvbehEﬂmwtds awdvey,) dri ed

S0 d tated and
ecrystal CPOBHaf A0 of tnr?%f*'??@tottga't% Peilen the froe bage (s .
| i ber at ed BygReid agsition sajts ar¢. meal wcﬁﬁl%ﬁqt@n@@n@mdhe hydegahloridens g
bri ght ye'h?/@%&bbfﬁ@é"t%/drmoaﬁie‘%r\%rdsb%a@é'I%@r&: Ros%»haté openol

9-fluoro-fluore car boxy| a nol) of 4b are
Do R et RR A L o S i S les, ByderatBe ho) of 2o
met hKI br twdrabitrate| hydrafumnarate ehydrotarirate, Apditcogalate, \hytdrosiceinate 3. T? %“ fy
it the pr i (o] ite
crystal s ;9%%*3#0%%%?"3% DidhiehBRBRSha) pléreSyirEilardefidds ¥ VS
cal cul ate ydtpt(remlcier,)thrstJIgtze)tethoposwmtﬁdhydzottmamg apd(5.23) N (3.15).
12 Exanpl ¢yydrorfié®RinesudhbrgfeoXy- f | uor ene- 9- car boxyl at e met hobr om de Men+~Me
O 3. 1: scopi ne 9-hydroxy-fluorene-9-carboxylate 4c: 9.0 g (0.026 nol) of

tropenol ester 4a are suspended in 90 m of dinethyl for mani de and conbi ned
with 0. 47 Ap inGhe@®mmmundsfof\gemedal formiMpo itiie groitpsaRe; R4sBPuandR4fif 4. 89 g

(0.052 ”Dlﬁe)pao'g%)g?e%génf t‘fyo?rP?Q?\ rﬂéyg’g%ﬁéh bés@gg%?'ra‘flu 88 % ﬂ*ﬂ oStirred

for 6 hours te for I's suction
filtered, Mel@ arikaraRositios r&!ﬂtt%tt@élh? Boﬁﬂtoﬁthﬂ t- F? 5 r@rﬁyféltfbtﬂﬂ oric acid and

combi ned wo b IRIS 2y ehiessigbiedlal A . If iBRe of Sk Ercn pHsRB LR40R21 s /
D o R s ok R el RO Sl il Red e ane! vt er
di chl or onposdee andd R endrRﬁarar@ prefasbly nked indhe wethoNa28eta position,
concent r atgght preferably in the meta position. If one of the groups R3 and R4 and one

of the groups R3' and R4 denotes hydrogen, the other group in each case is

preferably linked in the meta or para position, most preferably in the para

position. If none of the groups R3, R4, R3' and R4' denotes hydrogen the

compounds of general formula 4 which are particularly preferred according to

the invention are those wherein the groups R3, R4, R3' and R4’ have the

same meaning.

According to the invention, the compounds of formula 4 in the a-configured
form are preferably used as the starting materials. These a-configured
compounds are therefore of particularly importance according to the invention
and correspond to general formula 4-a



Then 1 nml of acetylchloride is added at anbient tenperature and the m xture
is stirred for 1 hour. After extractio®with 1 N hydrochloric acid the
aqueous phase is made basic, extracted with dichloronethane, the organic
phase is washed with water and dried over Na2S04. Then the solvent is
removed by distillation. The crude product is purified by recrystallisation
fromdiethyl ether. Yield: 2.8 g ofghhite crystals (= 30 % of theoretical).
3.2: sco~~ne 9-hydroxy-fl uorene- 9N6arboxylate nmet hobrom de 1.3 g (0.004
nol) 4c are taken up in 20 m chlgrnoform and 20 ml acetonitrile and reacted
with 2.279 g (0.012 nol) of 50% ne om de solution in acetonitrile

anal ogously to step 1.3. To purify e product is recrystallised from
acetonitrile. Yield: 1.25 g of light beilge crystals (= 68 % of

theoretical); nelting point: 243224C. Elienental analysis: calculated: C

(60.27) H (5.28) N (3.06) found: C960.-03) H (5.35) N (3.55). 13 Exanpl e
4. scopine 9 fluoro-fluorene-9- carRoxyI ate net hobrom de Men+~Me Br N O \\
HO- OF 4.1: scopine 9-flugro- rboxylate 4d: 0.885 nl (0.005

Ruoride are placed in 25 m
0.004 nol) of 4c anal ogously to

nol ) of bis-(2-nethoxyet hylR=

of dichl oronet hane and react ed

the procedure according to R1. : 95{@ gmcrystals (= 75 % of

theoretical) 4.2: scopine 9-fluoro-fl uor ene- 8- ca xyl ate nmet hobromde 1.1
g (0.003 nmol) of 4d are taken up in 30 mM acetonitrile and reacted with

1 71 g (0.009 nol) of 50% neth brom de solution in acetonitril
anal ogous| i anptheregspect thergrasg FY‘? inyention felatesdgdle use O?Qewgpﬁloged from

i s?)pr opangg eneYalef’odnu& ﬁolpm‘panhgtthe@bmicmhﬁs(o# gafefal tdrnidiaog.et IO cal))
nmelting p 1 H
(5.04) N CMO%EZBV%? %%gﬂegenfk‘g%%m?ﬁ%% %35‘3 HS%?f % 88@%%{?# %g t ropenol
9- net hyl - fgararatfersutea 2rsstaring mteteﬂauﬁ toripdepanng-theecangounds of
g ”EE Ey: g#éi%rﬁ%?r%ﬂ@ﬁbWébﬁeﬁﬁé%r%nt iNerfiBhhélates to the use of the

ety colfﬁ;ggt?r?ds ofC géne%wormuia 4 as an intermediate product in the preparation

of the compounds of general formula 1.

The examples of synthesis described below serves to illustrate the present
invention still further. However, they are to be regarded as only an example of
the procedure, as further illustration of the invention, without restricting the
invention to the object described below by way of example.




14 From 7.6 g (0.33 nol) of sodiumand 300 ml of ethanol a sodium ethoxide
solution is prepared, to which 69.6 g (1@ 33 nmol) of 9-fl uorenecarboxylic
acid are added batchwi se. After the addition has ended the mxture is
stirred for 2.5 hours at anbient tenperature. Then it is evaporated to

dryness, t Edmigie:eroFerio! SRYHIELy-fliokpe-grcadoxdiate uthbisroride de and 93. 96

g (0.6C2 nol) of nethyl 1odide are added dropw se. The mxture is stirred
for 3 hours at constant tenperatur The cloudy solution is stirred into
500 i of water and 300 m of Mfet ether gith cooling and extracted, the
organi ¢ phase is washed with wat and 10% sodi um carbonate solution, dried
and evaporated to dryness. The re$i is purified by colum
chromat ogr aphy, eluant: cycl ohexa th*l acetate 96:4. Yield: 12.61 g of
white crystals (= 16% of theoreti ting point: 108109C. b)

9-met hyl - fl uorene-9-carboxylic acid 3b:|12. 6 g (0.053 nol) of nethyl

9- net hyl - f | uor ene- 9- car boxyl ate and 53 # 2 nol ar, aqueous sodi um

hydr oxi de solution are stirred in 120 WO _pf 1 4-di oxane for 24 hours at

anbi ent tenperature. The di oxane is £ ff, made up to a tota

volume of 300 M with water and ext 2 di et hyl ether. The aqueous
phase is acidified with 3 nolar, aque® ~tCcrystallised and filtered.

Yield: 11.2% .9 0 WMy. -2 atk hagk et i cal ) ; rrel ti ng poi nt

168169C. oy -9- Z Ste 4e: Qg

mol ) of 3BGfe @42 Mebkofh Frhidraxy-2ileenenpeaboryitac &'i%udi%@ Q'H g of

oxal qu) Chirﬂfbﬂﬁeﬁ!!{hol cfb"n@bln@ﬁ vﬂtﬁm?mxbmermﬁbd»econdnamIMurrdaﬂdfaudTﬁne hogr
t ien ra e aci

chi or 1 de. riEnaRe il 1 BOyE Afer OBl A e yﬂ“%@ﬂ?@éﬁ by Borald

puri fi catisoiutien a@@t@m 8panecaddest and thseme ha&l@djlsda@hge(/@@@i?%@wnof _

di i sopr opyygL E'YJ(tSIPé féeeﬂfe?ctédl’m@‘m&qofdf?nétﬂgﬂ@anefwﬂbp hh@r ﬁlé‘gﬂaséh@ aci d

chloride is a dropw se | or oet q%[}‘? ? and t hen
stirred f o@”@ﬂaﬂéﬁr\/@p@ﬁat@,@tQ:drYFﬁéss-U%‘bE'F%qu&ﬁ'ﬁ R ye@CWSc gliisation
di chl or onefransthpnsbetster act ed with dil ute hydrochloric acid. The organic

h h , S04 and th d
Ponver tod %ﬁ‘%“?f@gﬁy%hsm“r’ﬁ%%é “NR UM P on of Hal i n diethyl et her.

The solvent is then renoved. To purify it the precipitated hydrochloride is
taken up '1‘2“"%§én6@@&#&@%&%%@%&%@%5@ 4al5 ether. The aqueous phase

de b d b d ext
it chior onel b (0. 956 A LAt meTpieer 32 0 bag G4 mebs are PhES e B ene i s
?:‘3:):3:’11)|ed foftsoéﬂued dLeOlﬁzét@dgas)éme;HétM wblar {or 44?2%/ef atblem#hxéDfebczéldt';a%z)5 r5ml3) y
the free b‘ﬂggerlyg' rh?(écﬁsé%@qqeag'tgﬁa'ﬁ)o)%ég%go'pﬁ tB %@’o‘aﬂ%rﬂ%s’kd egae 1.3. The
pr oduct |sdlpeo|NEderdtfb§ceteth§t el s \atuqrblﬁ ervta@ﬁrai@@tt@ﬁéyneﬁﬁeamit € 80 g of
whi te nyscal cu‘f at&graég&i wﬁth%ﬁks biopdtha ném)a&émsrha@rgémc Ps839C, El enent al

N (318, wABhoH Wi waEhARd olerMBSDsandiPe seheht i SBMALRE The Moor o de
Me. + Me O frobucs (sqmrﬁ%d%yrmdnydtamsatwreﬁnm%ewwbmhpr ate 4f: 2.5 g (0.007
Vankd um 235"? o A0S AEEGstEE: 29 M E02. L ea anai ofiousi y to the
process according to step 3.1.

1.3: tropenol 9-hydroxy-fluorene-9-carboxylate methobromide .

1.75 g (0.005 mol) of 4a are taken up in 30 ml dichloromethane and 15 mi

acetonitrile and combined with 2.85 g (0.015 mol) of 50% methyibromide

solution in acetonitrile. The reaction mixture is left to stand for 3 days at

ambient temperature, during which time the product crystallises. The crystals

precipitated are separated off and recrystallised from diethyl ether to purify

them.

Yield: 1.95 g of white crystals (= 88 % of theory); Melting point. 250°C.




Yield:, 1.8 g of white crystals (= 71 % of theoretical). 6.2: scopine

9-.met hyl - f | uor ene- 9- car boxyl at e et hobr'dni de 1.8 g (0.005 nol) of 4f are
taken up in 30 mM acetonitrile and reacted with 2.848 g (0.015 nol) of 50%
met hyl brom de solution in acetonitrile analogously to step 1.3. Yield: 1.6
g of whit e Elementdlanglysid) cilauiatede @ @G21.45) H; (5nd)t NN(@.10i nt: 214C. El enent al
anal ysis: calculated: C ( ) H d: C (62.23) H (6.05)
N (4.32). 16 It was foﬁ%‘ﬁhat qﬁ%%’n@'oﬁ%%@"&dr@f ng to the invention
of formula 1 are antagonists of the M3 receptor (Miscarinic Receptor

subt ype 3)exdMpI€ 27ROPBASI RAGSHI I ehE-I8abbvat methdbymidd ; val ues of | ess
than 1OnMTn ternms of their affinity for the M3 receptor. These val ues were
determ ned by the nethod described bel ow. Chemicals 3H NM5 was obt ai ned
from Messrs Amersham of Braund#hweiMP with a specific radioactivity of 3071
GBg/ mol (83 Ci/mol). Al the other reagents were obtained from Serva of
Hei del berg and Merck of Darnstadt. nmefr anes: W used cell nenbranes
from CHO (Chi nese hanster ovary) which were transfected with the
correspondi ng genes of the human ic receptor subtypes hnl to hnb
(BONNER). The cell menbranes of the desiired subtype were thawed,
resuspended by hand with a gl ass honpgeBisg? and dil uted with HEPES buffer
to a final concentration of 20-30 ng of FRfotein/mM . Receptor binding

studi es: The binding assay was carrigd -& ¥a final volune of 1 m and
consisted of 100 pl of unlabelled s & arious concentrations, 100
ol /L (3H NVB), 200 pl of

pl of radioligand (3H N nethyl scopol
menbr ane pggparakio Ugr 6&) ,,] uf el (20 mmol /L HEPES, 10 mol /L
: 'NaO—ItoEH 7.4). The

MyCl 2, 1005t o T pH 7
nonspeci f i t66imiiOrP : hoxyatgyll-@minesylphrtridueriigs A The
?Ea ep«zr at1 gl tid ﬂ\@madi&%ifdz?getg\én&dna-wmniiprmt&ﬁaMmLsz Ic;:?ﬁtl tre El ta_t es
eckman, S ne, . a, doubl e neasurenept . e i ncubation
was ended $R/UH9N gfegi“ﬁg(ohgq%@og}rpql]ﬂ%f‘??’nm&ﬁ CHEFB'I“\? r@rls(a[c{j%:g Py
t hrough Wiaersto. G 7 filters. The filters were washed with 3 m of icecooled
HEPES buf f ied i 1Al Rei tivity: The
radi oactiv t?/ﬂﬁ)?tu?%ﬁes %frﬁﬁr%ﬁgﬁ\g@ b%aé%?ﬁégfa@%ﬂﬁtggﬁggasl e él}gfng a
t wodi mensi earafullyiaginkined it BRMi of wigker(weh thespagh vir@gadhen e iy . 17
Eval uati ons cHRSFUf) 24fisies toBHESB withGidabas NaHC®M,i salition, theggnions whi ch
were derived di ,re%:pl@i{‘ fr% he mass-action. | aw, gﬁfh t.he .Eﬁ)del for the 1
recept or 2PNaSEASFaPSEREANT e 8RHEOUS RRTRUS TXIaSteq F9RBNEK] ) .
dichloromethane, the combined organic phases are washed with water, dried
over MgS04 and evaporated to dryness. The hydrochloride is precipitated and
recrystallised from acetonitrile/diethyl ether. Then the free base is liberated
again using 10% agq. sodium carbonate solution. Yield: 1.05 g bright yellow

crystals (= 53 % of theoretical)

2.2: tropenol 9-fluoro-fluorene-9-carboxylate methobromide :
1.05 g (0.003 mol) of 4b are taken up in 20 mi acetonitrile and reacted with
1.71 g (0.009 mol) of 50% methyl bromide solution in acetonitrile analogously
to step 1.3. To purify it the product is recrystallised from acetonitrile.
Yield: 0.80 g of white crystals (= 60 % of theoretical); melting point. 252°C.
Elemental analysis: calculated: C (62.17) H (5.22) N (3.15)

found: C (62.04) H (5.23) N (3.15).




Literature: BONNER TI, New subtypes of nuscarinic acetylcholine receptors
Trends Pharmacol. Sci. 10, Suppl.: 11-12 (1989); SCH TTKOWSKI K Par anet er
estimation in systens of nonlinear equations Nuner Math. 68: 129-142
(1994). The conpounds of fornula 1 according to the invention are

char act er i Eachniylet Jresdopiren @shydroxpfiaoiemet-Beatboxygie wvéthobiarhide :Parti cul ar
mention should be nade of those applications for which the conpounds of
formula 1 according to the inyenti may preferably be used on the basis of
t heir pharnaceuti cal activitymg * %cholineBgfcs. These are for exanple
the treatnment of asthma or COPD (®whronic obstructive pul nonary di sease).
The conpounds of general formula al so be used to treat vagally

i nduced sinus bradycardia and 5o hegrt rhythm di sorders. Generally,

t he conpounds according to the may al so be used therapeutically
to treat spasms, for exanple, in the gastrointestinal tract . They may al so
be used to treat spasns in the urinary Prae? and also to treat nenstrual
pain, for exanple. O the ranges of iH&D At i ons nenti oned above, the
treatment of asthma and COPD with t 3y of formula 1 according to
the invention is of particular inpo onpounds of general fornula
1 may be used on their own or in conjunction W th other active substances

of formul & 4; sd né@%ﬂ%—fl%re@t%@fc&bd‘wrdwhé 1 rray al so be used in

conbi nati gn WI her ar ma icalTy actl v C These nmay be,
in particu-89 oo%é) ‘5 %r csé‘Spﬁﬁ %HII Ogts PDE |V

[ nﬂi Ei tor &:Ilmleelwtmmlaemee antiagmm_ |aed ,WII}bﬁB4RIgI’(@SQ03 m_ImI)mft\mnaduEG%R) ki nase

i nhi bi tors, [

sUbst ance S JHOC SROFBLT £89 U0 BmEASPHED:EE 0Bt prtbater

i nvention ig Iﬁichédjd!IQQWIs@rﬁrW SWFQ¢®T@0IWU§@§OO% ABeneealing torkQ°Gddeconpounds
sel ect ed reéltpltéﬂ-zr%?ﬁﬁ’éﬂgs RREHeH ﬁl'tétIed IPIetﬁIIrét%rlgIadjlfét‘é@tﬁ YPHR.witd anput erol ,

f t I t t I t |,
R R B
4- hydr oxy-résQRing[sdigticdr is Fviapoydted Ittmdy;)rmseptytle]reeiqmleoapb(}rectegil\l]nttam no}et hyl] -

2(3 b
o1 vor TR g%ﬁ%fx?‘y%%ﬁfe%ay The qidip qqueous.phaseis made basigwith, o
i no] et hand\a:Q @(tmctmtw mﬂcz@methaneaydthwﬁgamwhawq drzeq! aver
1benzi i damg;sxcb) aRaehauhratelut yl am nol et hanol

|1 nI)FZJEI-eﬁyII{TIrzeQTi lyth 32&136%@ ax—? %Oé %ﬁbgm% eInt %erItper(aAIure and IIIIeITr%IxI’I A
[ 2H- 5- hyidrstiredJoo  trodir- Aftelr- é)erranhmamm BNythydraelhiri¢ 4t thexaqleaugl ) - 2- net hy

propy y@@éengg'ﬁégé%%ﬁf 2xtbacted with dlclglorc? et£\ e organlc ﬁ)hase is

2H 5-h xazl n- %henyl) 2-me
| - 2pr opyagpﬁmmtetwﬁﬁbpnd dried over Na2S0u: T en the vent |s re ove

2H 5- hy@tém@tm?a ORee éiddé. probedtze parfied Byyédwatatleatnabmﬁmwpheny|) 1,2,
4-triazol I] 2-met hyl - 2-but yl am no} et hanol ,

Shydr oxy- BetI'% ‘hydr oxy- 2-i sopr opyl am nobut yl ) - 2H- 1, 4- benzoxazi n- 3- (4H) - one,
1- (4- am noYield: 1.8 igoeBwhite Erystalsret BOI%I0é thaoreticalkr t . - but yl ani no) et hanol and
1(4- et hoxycar bonyl am no- 3- cyano- 5-f | uor ophenyl ) - 2- (tert. - but yl am no) et hanol
, optionally in the formof the racermai es, t he en ntlorrers) t he

di ast er eon# 50 QEOX Yy A gle wethebromides: abl e acid addition
salts and {he tU’dO4TnQ§) Hb%rretﬁkeri\dqmn mm‘leh&bmetdtr&:l behanadmlmtme used as

active subst nce 1 according
to the i nv@Mt Tl %M‘@‘QZZ?%"O@&III“&I%‘?I}% %II‘I)EIIRII@II&“IB{N;% ero sal neterol ,
1-[ 3- (4netam¢pbmmmnamgousm Mstapdr&xwpemfyllqtheqmd(lctllsmemstalhsed

i dazol yl ) ég%‘ mglﬂ tylamino] et hanol, 1-[2H 5- hydroxy 3- oxo 4H 1,

4- benzoxa2| ik f 4N, N- di net hyl am noPhenyIt) X I%IQOAID:%/I am nojl e
t hanol , Yield: 1.2 I!gh beige crystals (= 68 % of theore cal) meltl g poin -

1-[ 2H 5- hyda o0y 3- oxo 4H 1, 4- benzoxazi n- 8-yl ] - 2-[ 3- (4- net hoxyphenyl ) - 2- et hy
| - 2pr opyl a |noe 7 2

1-[ 2H 5- hygI%&?fI@ T Ea'ﬁ“'ﬁ'mc%@?@ 3-H(5-28) M(308) but y1 oxyphenyl ) - 2- e
t hyl - 2- propyl am i no] et hanfaund: C (60.03) H (5.35) N (3.55).

1- (2H 5- hydr oxy- 3- oxo4H 1, 4- benzoxazi n- 8- yI] 2-{4-]3-(4-net hoxyphenyl)-1, 2,
4-triazol -3-yl]-2net hyl -2-butyl am no} et hanol, optionally in the form of t he
racemates, the enantioners, the diastereoners and optionally the

phar macol ogi cal | y acceptable acid addition salts thereof, and the hydrates
thereof. O the betam netics nentioned above the conpounds fornoterol and
salneterol are particularly preferred, optionally in the formof the
racemates, the enantioners, the diastereoners and optionally the

phar macol ogl cal I y accept abI e aC| d add| t| on. sal ts ther eof and the hydr ates

I

1-
| - 2-
1-1
t hy
1-1




21 Exanpl es of PAF antagoni sts which may be used according to the invention
as, a conmbination with the conmpounds of f®rmula 1 include
4- (2-chl orophenyl ) - 9- net hyl - 2- [ 3(4- nor phol i nyl ) - 3- propanon- 1-yl ] - 6Ht hi eno- |
3,2-f] [1,2,4]triazolo[4, 3-a][1,4]di azepi ne and
6- ( 2- chl or dh=anple 485&3@@thde|th6§1}6—9&3%$&@%Wﬁ'@thbbbdrhi@i@r:bony| 1-4H 7Hc
y clo-penta-[4, 5]thieno-[3,2-f][1,2,4]triazolo(4, 3-a]J[ 1, 4]diazepi ne.
Especially preferred exanplesI@f E R—klnase i nhi bitors which may be used
according to the invention as ¥ nation Bifh the conpounds of formula 1
include, in particular)
4-[(3-ch|oro-4-f|uoro-phenyl)anln ]
-butyloxy]-6-[(vinylcarbonyl)a@
4-[(3chl oro-4-fl uoro-phenyl)am
inol-7-[4-((S)-6-nethyl-2-oxo-norpholini4-yl)butyl oxy]-6-[(vinylcarbonyl)am
i no] - qui nazol i ne, O 2°
4-[(3-chl oro-4-fl uorophenyl)am no] - 7- ( 2F -[(S) (2- oxo-t et rahydr of uran-5-yl
)carbonyl] plpera2|n 1yl } - et hoxy) - 6- honyl ) am no] - qui nazol i ne,

4-[ (3-chl or o-4-f 1 uorophenyl ) am no] - et hyl - 2- oxo- nor phol i n-4-yl)
- et hoxy] - 6[ (vi nyl car bonyl ) am no] - qU|n’zoI|ne

4-[(3-chl o1.9; écédm@rsomtﬁamwo?énélglca@bémétwﬁ (et hoxycarbonyl)-ethyl]-N-((e
t hoxycar bgc%ég Byddsa moBOJf bis: ?é( e%ﬁgiyeeth)}l gnﬁnosul&lur trlﬁggndoepararoepyl met hoxy-d

ui nazolin

4- [ (R) - ( 1-plaesy Ire2Siyil)cd dickddrofethdnd and pbadted withyl 121y (<0042 mul) 6fdd- yl ] am n

o}-7cyclo h

4-[ (3-chl %@%éﬁd%ﬁﬁyﬁﬁga%%%&ﬁ%t fotphol i n- 4- y1 ) - pr opyl oxy] - 7met hox
y- qui nazol Yigl: 1ahg b%@%ﬁ@ﬁ%@ﬂ(n@k?é direretierl) oned EGFR- ki nase inhibitors
al so includes, within the scope of the present invention, a reference to
any phar alts thereof whi ch may
exist. By ' 2@ ept abl e aci d addition
salts t her1etbfg m@mmyomd émf takéntup mrm rﬁ(‘:a'&étbnnaleeanmd@abtéd)ﬁ/&h are neant,

Sl 15 of o ot Oy e 0% yRREPA B B 3Bl on 31 sRERRl SRR o

acid, netHakéerghdM @uréfwuheaaf@w@ is é@,qrmstaﬁlﬁﬁﬂifrom iopmPanetci ni ¢ aci d,

| actic acivdeldEiol45 § AGithe érEéfaPJﬂ( 3319 &f MeRdreiadf hfelfid Foinf\e®Rrding to the
|nvent|oné%gs salts of the EGFR-kinase inhibitors selected from anong the
salts of FE acid, hydrochloric acid) hydrobrom c acid, sul phuric acid,
phosphori oEIame(mtairahaiyESmIacrmudaquorﬂ (601 )d Ha(5e04)y &F &.04d. 22 Particularly
preferred exanples of p3§, ase | o] C be used according to
the invention as a conbi ﬁa‘t&:ﬂ;n W t qmﬁghcgpn%%@dg @9 ormula 1 include, in
parti cul ar,

1- [ 5- t ent -Exkiniple5ptrbpéivdl-Rirtetiyidiueert-9.daroxyfaté 2nsthebInide4- v - et hoxy) nap
ht hal i n-1-yl]-urea; 1-[5-tent-butyl-2-p-tolyl-2Hpyrazol-3-yIT-3-[4-(2-(
1-oxothionDrphoIin-4-y|)ethox¥%$aph hal i n-1-yl ] - urea;

1[ 5-tent-butyl -2-(2- et hyl pyri yI) 2H ppr azol - 3-yl]-3-[4-(2-pyridine-4
-yl et hoxy) napht hal i n-1-yl ] -urea; "\-[5-tent

butyl - 2- (2- met hoxypyridin-5-y!)-2 -3-yl]-3-[4-(2-norpholin-4-yl-etho
xy) napht hal i n-1-yl]-urea or H
1-[5-tertbutyl -2-met hyl - 2H pyrazg¥= 3- yI'Y< 3- [ 4- ( 2- nor phol i n- 4-yl - et hoxy) naph
t hal en-1yl ] -urea. Any reference to the abovenenti oned p38-kinase inhibitors
al so includes, within the scope of the % ggent invention, a reference to
any pharnmacol ogi cally acceptabl e aC|d Meld) ti on salts thereof which may
exist. By the physiologically or pha m@ |y acceptable acid addition
salts thereof which may be forned b!!’ﬂ Q nase inhibitors are neant,
for exanple, pharmaceutically acceptable sal sel ected from anong the

salts of g4l @c,lr,},leqiwmu@péﬁja glaé%@m,@rgcga 8K6i. d, sul phuric acid, phosphoric
acid, neth nes&yw %tg Gﬁ % acid, fumaric acid, succinic acid,
tactic aci 4 UQFQPF q; 9¥Y'@tind mal efic acid. If the compounds
of formula 1 are used in conjunction with other active substances, the
conbination with steroids, PDE IV inhibitors or betamnetics is :
particularly preferred, of the categories of conpounds nentioned above. The
conbination with betam netics, particularly with | ong-acting betam netics,
is of particular inportance. The conbi nation of the conpounds of formula 1
according to the invention with salneterol or fornoterol is particularly
preferred. Suitable preparations for admnistering the salts of formula 1

i nclude for exanple tablets, capsules, suppositories and solutions, etc.
Adnlnlstratlon of the conpounds accordlng to the |nvent|on by |nhalat|on IS

. e b

4- ((R) - 6- net hyl - 20xo- nor phol i n- 4-yl)
na;_pl i ne,




vegetable oils (e.g. groundnut or sesane oil), nono- or polyfunctional

al cohols (e.g. ethanol or glycerol), cddriers such as e.g. natural nineral
powders (e.g. kaolins, clays, talc, chalk), synthetic mneral powders (e.gqg.
hi ghly dispersed silicic acid and silicates), sugars (e.g. cane sugar,

| act ose angrgnuz.8se)0.3&malpof sctism(andB300 myof sthasmobatsodiunplethaxide quor s,

thyl cel | ul . i i | i : . g.
magnesi um WARTLER8pgRe I pBEnS B (V43 R Ehupiecili R ubid = 7.
oral use tare adgdsiddraichuiseohitenths gdditien brs endad dueimixture tsostirfas f@arri er s
ZPEC: fi ed,z.ﬁq%ué ¥EEMBIEHE té’ﬁpéféi%ﬂéﬁ”rﬁbhritai%%&/gﬁa}é%é@:f@ eA/reesate and )
Starch, priesEhegs pupeetes B 6itbml of AmethArery e ML 88 R e uah as
maggesi u mhéftrﬁeirhlm dideoghisuad detlidrplpais en Tateemixtutetialstirred yora3 sioukseatused to

roduce the t . t
g ubst ancescqpégé)rggg%gﬁlf#%%%\m%?ﬂg\f& ?@gg&sF%?/@W@ﬁgggéﬁls&aa%%%ﬁri ngs in
addi ti on t30Q hné o Uisttayhetheronmithl ceslirigpand extraciedntherarganiephas@dsof fornmula 1

are used f\ﬁ%sﬁ&?wﬁtﬁ%’ét@?%d %°/@§6§Uﬁ=\ Sarb&RER ddigtior dRieRl HEEvadofated _
adm ni stered, as preparat|ons or . maceutical formul ations for inhalation.
For i nhal aFPiQSMn?%‘@@rfﬁé swﬁg,&%yrp %nPgF‘?ﬂ‘%tPgﬁﬁM shfatownder s,
propel | antcyunﬁeadanbng;tmataﬁetatg goe4.0s0l s or propel lantfree inhal able

o opel | ani Ve 75T AR RCaPhiele RS BeoBYEAl BBNRBIBATIES. <ieriie

i nhal abl e 888°@.i ons ready for use. The fornul ati ons which may be used

wi thin the scope of the present invention are described in detail in the
next part of the specification. The i.nliglhable powders whi ch may be used
accor di ng Ry HHareneR-caPoxyiet a6ith 3Bhe conpounds 1 either on their own
or in adnmi K2 8r (0053 ) dfabkthybbymetryblorenkyS-aahenyabé end68iml ef2s. | the

active substances 1 are pr e » i : i Q04 :

accept abl e ﬁgté?ﬂ%, S?ﬂ%ﬁ%%%8%§g%§bf%§§é¢r%§|{'F}Qég’c“g'e%?faﬁfée"g’gaxnﬁ pi ents

may be usefdr2d houspat emttiertdempieatars. d heotieane isctsiiigdeff teade epitddent i on:

monosacchagh 483 1Re $f 30DYROGEN Watél #R Barsted Withasisthyl bWes. Tie 9. | act ose,

saccharose, naltose), 'Olal(cgcf'-' i&ﬂ pol y?accharl delg1 ge. ? P‘lext rage) ,

pol yal cohoR@ugispphass isiadififiedwithi3 wolar, aatieqys HCL grystafised andq i ym

chl oride, fgadredum carbonate) or m xtures of these excipients with one

anot her. Preferably, i ri . Whi e o use of

| act ose or{(@lﬁc@s%gigséw'g@e‘? Sg"’,'ssgﬁg |°c%ﬂ§§?%‘8%ﬂfﬁ%g%n%déﬁug|B\8/el y, in the

form 25189°G.heir hydrates. For the purposes of the invention, lactose is

the particularly preferred excipient, while | actose nonohydrate is nost

particul ar _gt)refer gd. Wthin the scope of the inhalable powders according

to the i nveriI@REPREI RN ren e e aver age particle size of up

to 250 pm 673ed ¢0.68Inyolbef 8bane $0s ethie 66l dichtorpmetieans, lcpnidaneden 15 and

80 Nm It i I ; } i kLRI frhacti ons
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Wi th an average particl’e size o ) e exclpients n;Fntloned
above. Theeee honept axbignt éemeetatdresardiinallydbes@ivand is g'ﬁE"Qﬁ BlipR% possible
exci pi ent sgbiysdHistidterephAIRRIGAE @iseliim@id Mext stlepdebut anpfigtrre the i nhal abl e
powder s accor.fgli ng to the invention, micronised active substance 1,

pr ef er abl yPHIHGPZR- aver age particle size of 0.5 to 10 ~,m nore preferably
from1 to 5.18 gn0.08 raol)efitropendicanex4.Rpigei 038 sl ef.dilbppropyiasbylamingr oduci ng
the inhal ag}ees%%%{eﬁ RGNl Bﬁdiﬁﬁloh&%éﬁéﬂqgé'a%m SMollié izRgegnd

m croni si ng an y Tinally mXxing the ingredients together are known from
the prior drapwiseio Bﬁmll%m@wlg@ﬁg@ﬁ@e a&%ﬁ@f%@n@dh?ﬂét'rrﬁdéﬁﬁ2‘%!@0% be

admi ni lst er sﬁ?ws CNYhb %huébéilﬁ?ioh @mtbahqmm bi@h@f%métr%rn?- anﬂﬁwtgaﬁdiédj amh;aﬂ

aerosol s cont.aini ropel ] a as [ may,. be us ceordin e

i nvention Wedﬁ’ﬁ{’]‘g‘i’rﬂoﬁ'géc'@o%ﬁg’ﬁﬁn'ﬁ pg\iagg theg wa&q@wﬁﬁg@épﬁ&{@d%s or in
di spersed bHoemMgBG arehthewrddudt isepnberted ateits hydreahberidet with e salubionons  or
in a conbin re [ il : ' bot h be

di ssol ved, Oﬁgltcﬂ '%?%ﬁ)@lseg@eroyﬂ%rﬁ%§/JeEﬁésC®§Hng§ﬁ%§teai E‘Béu?\‘ omﬁe% and the ot her
may be di speecipitatediydmahieridedisttakers e imiater angexeaciedwithdigtypare t he

i nhal ati on aerosols are knowmn fromthe prior art. Suitable propellant gases
are sel ected from anong hydrocarbons such as n-propane, n-butane or

i sobut ane and hal ohydrocarbons such as fluorinated derivatives of nethane,
et hane, propane, butane, cyclopropane or cycl obutane. The propellant gases
ment i oned above may be used on their own or in mxtures thereof.
Particularly preferred propellant gases are fluorinated al kane derivatives
sel ected from TGl34a and T&227 and m xtures thereof. The propellant-driven
i nhal ati on aerosols may al so contain other ingredients such as co-sol vents,

T o o Y T e - I . o e

AV



When admi ni stered by routes other than by inhalation the conmpounds
according to the invention may be adm ni&tered in hi gher doses (for
exanpl e, but not restrictively, in the range from1l to 1000 ng). .. ,) 28
400 ng The finely ground active substance, sone of the corn starch,

| act ose, nMetR@C Wh@taajdedmg phRiskus meamsu@wumwowl sbdiuntl eamonate M xed

t oget her, e.mifi elss d an i,jhg _corn
starch anos‘%é\tfcm ap e]x ?ﬁtneg \%'ﬁ?:\ﬁl?ﬂg){%"\?ﬂ? ﬁ‘g‘ecﬂrpaﬂ'cﬁl?sgdggg g(fq’e'i'he

sodi um carMg$Pyerid/heSodverdlis distibed effanpl es of fornulations illustrate the
present i [ r t_r [ Exanpl es of pharnmaceuti cal
formul ati onyngmA‘P%%yéftys%Hgvgtcﬁl\s/e lisz%sdt?g?]%%ré&éggct ose corn starch

pol yvi nyl pyrrol i done magnesi um stearate per tablet 100 ng 140 mg 240 mg

étﬁ my 5 ”‘.75.59QoBéﬁolTélmé‘thﬂ?Mbr?}?]él@%é_lr_ﬁﬁiﬂdl@ Fdomroatde | act ose and sorr;s Ofd
e corn s rc m,Xe, er e m ure | SCI n,NDI St ene
w th e sor L BRE BTG e R bate 48 AEe Aaied apaogRisian Paaera i o cd

and dri ed. st?e*pé @r'&nmpmiuct haepurrémmy negryabalhsaﬂcmfcmmmmm magnesi um
stearate assed to
pr oduce tgt Bgﬁl\’?ﬁ% ﬁcﬂajsp gf tzhe )%tﬁalt 8&Qt abl et active

subst ance 5ﬁ5Qny act ose55 ngcorn starch190 ngnlcrocrystalline cel |l ul ose35
ngpol yvi nyE WAl Sesis daendiedmC Bagy FeI196) N 3.¢8R3 ngnagnesi um
stearate2 ng ', 29 starch and t @%gﬁfiiﬁfﬁgi$€<fi§ are added and m xed
in and the mxture is coﬁBP@ sed t t EU|tabIe size. O
Anpoul e sol ution active substance 1 50 ng sodi um chloride 50 ng water for
inj. 5 m EQ‘ -__ = ﬁﬁGMMlpH(N
optional | y=a 5. i i feo T
sol ution |soton|c The resultlng solution is filtered to reane pyr ogens
and the filtrate is transferrddeund& aseptig,conditions into anpoul es
which are then sterilised-and hed¥seal ed. The anpoul es contain 5 ng, 25 ny
and 50 ng of active substance. D) i ng aerosol active substance 1 0.005
Sorbitan trioleate 0.1 Mnofl uagrot t hane and

Di fl uorodi chl oronethane 2 : 3 spension is transferred into a
conventional aerosol container wwth netering valve. Preferably 50 p
suspensi on are rel eased on each actuati ®a_-he active substance nay al so be

6.1: scopine 9-methyl-fluorene-9-carboxylate 4f:

2.5 g (0.007 mol) of tropenol ester 4e are reacted with 0.13 g (0.001 mol) of
vanadium-(V)-oxide and 1.43 g (0.015 mol) of H202-urea analogously to the
process according to step 3.1.

Yield: 1.8 g of white crystals (= 71 % of theoretical).

6.2: scopine 9-methyl-fluorene-9-carboxylate methobromide :
1.8 g (0.005 mol) of 4f are taken up in 30 ml acetonitrile and reacted with
2.848 g (0.015 mol) of 50% methyl bromide solution in acetonitrile
analogously to step 1.3.
Yield: 1.6 g of white crystals (= 70 % of theoretical); melting point: 214°C.
Elemental analysis: calculated: C (62.13) H (5.93) N (4.26)

found: C (62.23) H (6.05) N (4.32).




E) Solutions (in ng/100nl)active substance 1333.3 ngf or not er ol

f unar at e333. 3 mybenzal koni um chl ori de1d8 ngEDTA50.0 mgHCl (1 n)ad pH 3.4
This solution may be prepared in the usual way. F) |nhal abl e powder active
substance 1 6 pg fornoterol fumarate 6 pg | actose nonohydrate ad 25 ng

30 The i nhitwas Eoyalithat thescgmppandsiaceording tothe linvesfiobyof formulg 1 are

| act ose. manASEFLs g@ RS et YRR | e sua
way by mi GORPIUNSS; areording @thwwsah@mm@ve K valuesfdess aé.ﬂﬂs'\ i Conpounds

of generahefrﬁé BetHeidaffhity for the'hh?(ré'éeﬁtor Whé’sﬁalués‘%@é&iéﬁe%ﬁé&@yﬁs a
doubl e- bo ﬁ %F'Sﬁ selgé;ég fromanong GC, \C=C and H2 H2 X

- denotes deseH fo e negative charge,

Chemicals

3H-NMS was obtained from Messrs Amersham of Braunschweig, with a
specific radioactivity of 3071 GBg/mmol (83 Cii/mmaol). All the other reagents
were obtained from Serva of Heidelberg and Merck of Darmstadt.

Cell membranes:

We used cell membranes from CHO (Chinese hamster ovary) cells which
were transfected with the corresponding genes of the human muscarinic
receptor subtypes hm1 to hm5 (BONNER). The cell membranes of the
desired subtype were thawed, resuspended by hand with a glass
homogeniser and diluted with HEPES buffer to a final concentration of 20-30
mg of protein/mi.

Receptor binding studies:

The binding assay was carried out in a final volume of 1 ml and consisted of
100 pl of unlabelled substance in various concentrations, 100 ul of radioligand
(3H-N-methylscopolamine 2 nmol/L (3H-NMS), 200 pl of membrane
preparation and 600 pl of HEPES buffer (20 mmol/L HEPES, 10 mmol/L
MgClz, 100 mmol/L NaCl, adjusted with 1 mol/L NaOH to pH 7.4).

The nonspecific binding was determined using 10 pmol/l of atropine.

The preparation was incubated for 45 min. at 37°C in 96-well microtitre plates
(Beckman, polystyrene, No. 267001) as a double measurement. The
incubation was ended by filtering using an Inotech Cell Harvester (type IH
110) through Whatman G-7 filters. The filters were washed with 3 mi of ice-
cooled HEPES buffer and dried before measuring.

Determining the radioactivity:
The radioactivity of the filter mats was measured simultaneously using a two-
dimensional digital autoradiograph (Berthoid, Wildbad, type 3052).




R denotes hydrogen, hydroxy, nethyl, ethyl, -CF3, CHF2 or fluorine; Rl and
R2, whi ch may be identical or different tHenote Cil-C5-al kyl which may
optionally be substituted by C3-C6-cycl oal kyl, hydroxy or hal ogen, or Rl
and R2 together denote a -C3-C5-al kyl ene-bridge; R3, R4, R3~ and R4~ which
may be i derBvaladtioor. di fferent denote hydrogen, -Cl-C4-alkyl,

-Cl-C4-al k I , - (HE2 : ; ; . ounds of
gener al foﬂ?r%ﬁviﬂggcor éicﬁéﬁ%egll‘g#ﬁ@%eér@%ﬁﬁhs %ﬁ%?@%r%aégﬁ% e- bonded
group sel edireailyrfrasmtaerprasseaation lawcwithdhenegel forhel 1oagegrtor Zkigandes an

ani on wi t hreaicfibm 86 PsF1E98bitWare: B Re@EKy from among chloride, brom de,
4-t ol uenesul phonat'e and net hanesul phonate, preferably brom de; R denotes

hydr oxy, nethyl or fluorine; n v. !. w' 32 RL and R2 which nay be
i denti cal Igterdturéer ent denote nethyl, ethyl or fluoroethyl; R3, R4, R3~ and

ot by o) SENNRER A NEh ot Bedbl mbicatit ﬁg.é‘?@”j%ﬁ%%g{]e??g‘?&bf enaral
fornul a 1 Bepdsdhajmesobfei.of0, Guppks 11-16 (1989WHREHIMTHOWSISE Ks a

doubl e- bonplgdngétarBs RS HlsistemsBTPRAINESr Sifhtions Niimed Mt egenot es an
anion with g ﬁbﬁglﬂé?@egatlve charge selected fromanong chloride, brom de
| .

and net han preferably brom de; R denotes hydroxy, nethyl or
fluorine, preferably nethyl or hydroxy; Rl and R2 which nay be identical or
different denote nmethyl or ethyl, preferably nethyl; R3, R4, R3~ and R4~
whi ch may be identical or different represent hydrogen, -CF3, -CHF2 or

fl uorine) Pretempolpds pfifarguta dradcording te thelinventigo areisharactgsiseddly f or nul a

1 accor di ngelr@af§s oPlis€s M 1he therapeiticFieldMFIrGtdlar mention should be made
of those applications for which the compounds of formula 1 according to the
invention may preferably be used on the basis of their pharmaceutical activity
as anticholinergics.

These are for example the treatment of asthma or COPD (chronic obstructive
pulmonary disease). The compounds of general formula 1 may also be used
to treat vagally induced sinus bradycardia and to treat heart rhythm disorders.
Generally, the compounds according to the invention may also be used
therapeutically to treat spasms, for example, in the gastrointestinal tract .
They may also be used to treat spasms in the urinary tract and also to treat
menstrual pain, for example. Of the ranges of indications mentioned above,
the treatment of asthma and COPD with the compounds of formula 1
according to the invention is of particular importance.

The compounds of general formula 1 may be used on their own or in
conjunction with other active substances of formula 1. The compounds of
general formula 1 may also be used in combination with other
pharmacologically active substances. These may be, in particular,
betamimetics, antiallergics, PAF antagonists, PDE IV inhibitors, leukotriene
antagonists, p38 kinase inhibitors, EGFR- kinase inhibitors and corticosteroids
as well as combinations of active substances.

Examples of betamimetics which may be used according to the invention in
conjunction with the compounds of formula 1 include compounds selected



A denotes a doubl e-bonded group sel ected fromanong C=Cand HHH ~ H"' X -
dénotes brom de; R denotes hydroxy or m8 hyl, preferably nethyl; Rl and R2
whi ch nmay be identical or different denote nmethyl or ethyl, preferably

met hyl; R3, R4, R3~ and R4~ which may be identical or different represent

hydrogen Orfrdnhlaﬂmn‘g?bal’ﬁbu@wpbuaﬁ@opfcaﬁﬁﬂ@f@'clév%Lﬁﬂél'cﬂ f%n@?é?‘@rd' ng to one of
claine 1t ‘cal i somer s,

claim 1 8 foueRBl hR0ahiohalie ekl FSlyetdlopionglerol arpibl 62! T SOmLS:
Use of a csaipeterdl, suliphemteral, tédoutaline, folalbuateral; m@ydmwnk-[m[ﬂ[mms 1to5 as

i 1 ey ‘“&@B%Aﬁ’ﬂsa@%ﬂﬁ@n@é5‘3‘?“8%“1%'1)%{?@ ForeoRiEOPRE 1 et ment
of di sease@ -fiyeraid- EWFQKVPM] gé‘ﬂ‘gﬁ"tb@némdéémﬁl)@pmthﬁ&apeut ic benefit. 8)
Use of a ogsutpamilfoethareier-f- miémb;aybbraypaﬂhmd)m-hpdr@&? Wénwi gR1l to 5

for preparin ha eutic C 0S nfor eat ne, ast hmma,
CCPDp vggatﬁ'% m%@&@qg @9&&%‘ ﬁ@% - &EW%WEH’%’OQ@éPE‘IHSpaSWB in
t he gastrof AtthOuazlnt-E-at}Q-[Es@aNrhb-dnmeﬂylamnnoplaeryyl)—Qemetl'wnﬂ- menstrual pain.

comounds HPPYERNGIFRAIA, | £94. ARILRY B Sb,a0. CanerRo i 40128701 o' ©

physi ol og|raathryyabe@di-aunetmaetmovwamm n1a[2] SrhydroxbBrana-4i- wi t h
convent i onpl-rFoRESALE g.@d30(r4 S-BUkYISKyDh ? mpgeut i cal pr epar ati ons
according to c ai.m they cont ain, ddition to

9 i n_tha
one or norR¥°RY afTHBc’]@H?ﬂftﬂinﬁ'&'nglf‘ MR%Y-3-ax0-451, ﬁé%%lzoé%”tﬁ‘% Hel3-ve
subst ance (Mhnethdxyphehyit 2j44triazoldpiig-mbthyb2tbutylartinsjethamol,i s | er gl cs, PAF

o0t b R MRS e GIABAG0R A0 A3 DA DERE
products of- (@r@ﬁéﬂ%&ﬂdﬁmﬁé”walmqmwpmwl)12RertSbUtZ|amlﬂﬁlﬁfb@!ﬁplta@ br oups A,
R Rl, R3, 4E@noxmraaﬁyl%mmycyaﬁbes h@om@hpm @ér‘(%htylénﬁhé)e'?ﬁaﬁolt 0
optionally It%ntalﬂy in ﬂmen?orm onhe racema es eognasn lomers t%e c? astereomers
and optionally the pharmacologically acceptable acid addition salts and the
hydrates thereof. Most preferably, the betamimetics used as active
substances in conjunction with the compounds of formula 1 according to the
invention are selected from among fenoterol, formoterol, salmeterol, 1-[3-(4-
methoxybenzyl-amino)-4-hydroxyphenyl]-2-[4-(1-benzimidazolyl)-2-methyl-2-
butylaminolethanol, 1-[2H-5-hydroxy-3-oxo0-4H-1,4-benzoxazin-8-y|]-2-[3-(4-
N,N-dimethylaminophenyl)-2-methyl-2-propylamino]ethanol, 1-[2H-5-hydroxy-
3-0x0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-methoxyphenyl)-2-methy|-2-
propylamino]ethanol, 1-[2H-5-hydroxy-3-oxo-4H-1,4-benzoxazin-8-yl]-2-[3-(4-
n-butyloxyphenyl)-2-methyl-2-propylaminolethanol, 1-{2H-5-hydroxy-3-oxo-
4H-1,4-benzoxazin-8-yl}-2-{4-[3-(4-methoxyphenyl)-1,2,4-triazol-3-yl]-2-
methyl-2-butylamino}ethanol, optionally in the form of the racemates, the
enantiomers, the diastereomers and optionally the pharmacologically
acceptable acid addition salts thereof, and the hydrates thereof. Of the
betamimetics mentioned above the compounds formoterol and salmeterol are
particularly preferred, optionally in the form of the racemates, the
enantiomers, the diastereomers and optionally the pharmacologically
acceptable acid addition salts thereof, and the hydrates thereof. According to
the invention, the acid addition salts of the betamimetics selected, for
example, from among the hydrochloride, hydrobromide, sulphate, phosphate,
fumarate, methanesulphonate and xinafoate are preferred. Particularly



y \ r'34 12) Use of conpounds of general formula 2 R~ N H A OH 4 wherein
the groups A and R1 may have the neanings given in clains 1 to 4,
optionally in the formof the acid addition salts thereof, for preparing
conpounds of fornmula 1 according to one of clains 1 to 5. .AAAu 2 .A
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2> referred Particularly preferred in the case of formoterol are the salts
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U] c*a] ca] aiaip]amheagomsts selected from among pramipexol, talipexol and viozan,
pramipexol being of particular importance. Any reference to the
abovementioned dopamine agonists also includes, within the scope of the
present invention, a reference to any pharmacologically acceptable acid
addition salts and hydrates thereof which may exist. By the physiologically
acceptable acid addition salts thereof which may be formed by the
abovementioned dopamine agonists are meant, for example,
pharmaceutically acceptable salts selected from among the salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid,
citric acid, tartaric acid and maleic acid.

Examples of antiallergic agents which may be used according to the invention
as a combination with the compound of formula 1 include epinastin, cetirizin,
azelastin, fexofenadin, levocabastin, loratadine, mizolastin, ketotifen,
emedastin, dimetinden, clemastine, bamipin, cexchloropheniramine,
pheniramine, doxylamine, chlorophenoxamine, dimenhydrinate,
diphenhydramine, promethazine, ebastin, desloratidine and meclizine.
Preferred antiallergic agents which may be used within the scope of the
present invention in combination with the compounds of formula 1 according
to the invention are selected from among epinastin, cetirizin, azelastin,
fexofenadin, levocabastin, loratadine, ebastin, desloratidine and mizolastin,
epinastin and desloratidine being particularly preferred. Any reference to the
abovementioned antiallergic agents also includes, within the scope of the
present invention, a reference to any pharmacologically acceptable acid
addition salts thereof which may exist.
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uten-1-yl)amino]-7- cyclopropylmethoxy-qun az line, 4-[(R)-(1-phenyl-

ethyl)amino]-6-{[4-(morpholin-4-y!)-1-oxo-2-buten-1-yljamino}-7 -
cyclopropylmethoxy-quinazoline and
4-[(3~chloro-4-flucrophenyl)amino]-6-[3-(morpholin-4-yl)-propyloxy]-7-
methoxy-quinazoline. Any reference to the abovementioned EGFR-kinase
inhibitors also includes, within the scope of the present invention, a reference
to any pharmacologically acceptable acid addition salts thereof which may
exist.
By the physiologically or pharmacologically acceptable acid addition salts
thereof which may be formed by the EGFR-kinase inhibitors are meant, for
example, pharmaceutically acceptable salts selected from among the salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid,
citric acid, tartaric acid and maleic acid. According to the invention the salts of
the EGFR-kinase inhibitors selected from among the salts of acetic acid,
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid and
methanesulphonic acid are preferred.
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include, in particular, 1-[5-tert-butyl-2-p-tolyl-2H-pyrazol-3-yl]-3-[4-(2-
morpholin-4-yl-ethoxy)naphthalin-1-yl]-urea; 1-[5-fert-butyl-2-p-tolyl-2H-
pyrazol-3-yl]-3-[4-(2-(1-oxothiomorpholin-4-yl)ethoxy)naphthalin-1-yl]-urea; 1-
[5-tert-butyl-2-(2-methylpyridin-5-yl)-2H-pyrazol-3-yl]-3-[4-(2-pyridine-4-yl-
ethoxy)naphthalin-1-yl]-urea; 1-[5-tert-butyl-2-(2-methoxypyridin-5-yl)-2H-
pyrazol-3-yl]-3-{4-(2-morpholin-4-yl-ethoxy)naphthalin-1-yl}-urea or 1-[5-tert-
butyl-2-methyl-2H-pyrazol-3-yl]-3-[4-(2-morpholin-4-yl-ethoxy)naphthalen-1-
yll-urea. Any reference to the abovementioned p38-kinase inhibitors also
includes, within the scope of the present invention, a reference to any
pharmacologically acceptable acid addition salts thereof which may exist.

By the physiologically or pharmacologically acceptable acid addition salts
thereof which may be formed by the p38 kinase inhibitors are meant, for
example, pharmaceutically acceptable salts selected from among the salts of
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,
methanesulphonic acid, acetic acid, fumaric acid, succinic acid, lactic acid,
citric acid, tartaric acid and maleic acid.

If the compounds of formula 1 are used in conjunction with other active
substances, the combination with steroids, PDE IV inhibitors or betamimetics
is particularly preferred, of the categories of compounds mentioned above.
The combination with betamimetics, particularly with long-acting
betamimetics, is of particular importance. The combination of the compounds
of formula 1 according to the invention with saimeterol or formoterol is
particularly preferred.

Suitable preparations for administering the salts of formula 1 include for
example tablets, capsules, suppositories and solutions, etc. Administration of
the compounds according to the invention by inhalation is of particular
importance according to the invention (particularly for treating asthma or
COPD). The content of the pharmaceutically active compound(s) should be in
the range from 0.05 to 90 wt.-%, preferably 0.1 to 50 wt.-% of the
composition as a whole. Suitable tablets may be obtained, for example, by
mixing the active substance(s) with known excipients, for example inert
diluents such as calcium carbonate, calcium phosphate or lactose,
disintegrants such as corn starch or-alginic acid, binders such as starch or
gelatine, lubricants such as magnesium stearate or talc and/or agents for
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Coated tablets may be prepared accordingly by coating cores produced
analogously to the tablets with substances normally used for tablet coatings,
for example collidone or shellac, gum arabic, talc, titanium dioxide or sugar.
To achieve delayed release or prevent incompatibilities the core may also
consist of a number of layers. Similarly the tablet coating may consist of a
number or layers to achieve delayed release, possibly using the excipients
mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof
according to the invention may additionally contain a sweetener such as
saccharine, cyclamate, glycerol or sugar and a flavour enhancer, e.g. a
flavouring such as vanillin or orange extract. They may also contain
suspension adjuvants or thickeners such as sodium carboxymethyl celiulose,
wetting agents such as, for example, condensation products of fatty alcohols
with ethylene oxide, or preservatives such as p-hydroxybenzoates.

Solutions are prepared in the usual way, e.g. with the addition of isotonic
agents, preservatives such as p-hydroxybenzoates or stabilisers such as
alkali metal salts of ethylenediaminetetraacetic acid, optionally using
emulsifiers and/or dispersants, while if water is used as diluent, for example,
organic solvents may optionally be used as solubilisers or dissolving aids, and
the solutions may be transferred into injection vials or ampoules or infusion
bottles.

Capsules containing one or more active substances or combinations of active
substances may for example be prepared by mixing the active substances
with inert carriers such as lactose or sorbitol and packing them into gelatine
capsules.

Suitable suppositories may be made for example by mixing with carriers
provided for this purpose, such as neutral fats or polyethyleneglycol or the
derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically
acceptable organic solvents such as paraffins (e.g. petroleum fractions),
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and glucose), emulsifiers (e.g. lignin, spent sulphite liquors, methyicellulose,
starch and polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc,
stearic acid and sodium lauryl sulphate).

For oral use the tablets may obviously contain, in addition to the carriers
specified, additives such as sodium citrate, calcium carbonate and dicalcium
phosphate together with various additional substances such as starch,
preferably potato starch, gelatin and the like. Lubricants such as magnesium
stearate, sodium laurylsulphate and talc may also be used to produce the
tablets. In the case of aqueous suspensions the active substances may be
combined with various flavour enhancers or colourings in addition to the
abovementioned excipients.

When the compounds of formula 1 are used for the treatment of asthma or
COPD they are preferably administered as preparations or pharmaceutical
formulations for inhalation. For inhalation the compounds may be in the form
of inhalable powders, propellant-containing metering aerosols or propellant-
free inhalable solutions. Within the scope of the present invention, the term
propellant-free inhalable solutions also includes concentrates or sterile
inhalable solutions ready for use. The formulations which may be used within
the scope of the present invention are described in detail in the next part of
the specification.

The inhalable powders which may be used according to the invention may
contain the compounds 1 either on their own or in admixture with suitable
physiologically acceptable excipients. If the active substances 1 are present
in admixture with physiologically acceptable excipients, the following
physiologically acceptable excipients may be used to prepare these inhalable
powders according to the invention: monosaccharides (e.g. glucose or
arabinose), disaccharides (e.g. lactose, saccharose, maltose), oligo- and
polysaccharides (e.g. dextrane), polyalcohols (e.g. sorbitol, mannitol, xylitol),
salts (e.g. sodium chloride, calcium carbonate) or mixtures of these excipients
with one another. Preferably, mono- or disaccharides are used, while the use
of lactose or glucose is preferred, particularly, but not exclusively, in the form
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of their hydrates. For the purposes of the invention, lactose is the particularly

preferred excipient, while lactose monohydrate is most particularly preferred.

Within the scope of the inhalable powders according to the invention the
excipients have a maximum average particle size of up to 250 um, preferably
between 10 and 150 um, most preferably between 15 and 80 um. It may
sometimes seem appropriate to add finer excipient fractions with an average
particle size of 1 to 9 um to the excipients mentioned above. These finer
excipients are also selected from the group of possible excipients listed
hereinbefore. Finally, in order to prepare the inhalable powders according to
the invention, micronised active substance 1, preferably with an average
particle size of 0.5 to 10 um, more preferably from 1 to 5 um, is added to the
excipient mixture. Processes for producing the inhalable powders according
to the invention by grinding and micronising and by finally mixing the
ingredients together are known from the prior art. The inhalable powders
according to the invention may be administered using inhalers known from the
prior art.

The inhalation aerosols containing propellant gas which may be used
according to the invention may contain the compounds 1 dissolved in the
propellant gas or in dispersed form. The compounds 1 may be present in
separate preparations or in a combined preparation, while the compounds 1
may either both be dissolved, both dispersed or only one component is
dissolved and the other may be dispersed.

The propellant gases which may be used to prepare the inhalation aerosols
are known from the prior art. Suitable propellant gases are selected from
among hydrocarbons such as n-propane, n-butane or isobutane and
halohydrocarbons such as fluorinated derivatives of methane, ethane,
propane, butane, cyclopropane or cyclobutane. The propellant gases
mentioned above may be used on their own or in mixtures thereof.
Particularly preferred propellant gases are fluorinated alkane derivatives
selected from TG134a and TG227 and mixtures thereof.

The propellant-driven inhalation aerosols may also contain other ingredients
such as co-solvents, stabilisers, surfactants, antioxidants, lubricants and pH
adjusters. All these ingredients are known in the art.
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Moreover, the active substances 1 according to the invention may be
administered in the form of propellant-free inhalable solutions and
suspensions. The solvent used may be an aqueous or alcoholic, preferably
an ethanolic solution. The solvent may be water on its own or a mixture of
water and ethanol. The relative proportion of ethanol compared with water is
not limited but the maximum is up to 70 percent by volume, more particularly
up to 60 percent by volume and most preferably up to 30 percent by volume.
The remainder of the volume is made up of water. The solutions or
suspensions containing 1 are adjusted to a pH of 2 to 7, preferably 2 to 5,
using suitable acids. The pH may be adjusted using acids selected from
inorganic or organic acids. Examples of particularly suitable inorganic acids
include hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid and/or
phosphoric acid. Examples of particularly suitable organic acids include
ascorbic acid, citric acid, malic acid, tartaric acid, maleic acid, succinic acid,
fumaric acid, acetic acid, formic acid and/or propionic acid etc. Preferred
inorganic acids are hydrochloric and sulphuric acids. It is also possible to use
the acids which already form an acid addition salt. Of the organic acids,
ascorbic acid, fumaric acid and citric acid are preferred. If desired, mixtures
of the above acids may be used, particularly in the case of acids which have
other properties in addition to their acidifying qualities, e.g. as flavourings,
antioxidants or complexing agents, such as citric acid or ascorbic acid, for
example. According to the invention, it is particularly preferred to use
hydrochloric acid to adjust the pH.

In these formulations it may be possible to do without the addition of editic
acid (EDTA) or one of the known salts thereof, sodium edetate, as stabiliser
or complexing agent. Other embodiments contains this compound (these
compounds. In a preferred embodiment the content, based on sodium
edetate, is less than 100 mg/100 ml, preferably less than 50 mg/100 ml, most
preferably less than 20 mg/100ml. Generally, inhalable solutions in which the
content of sodium edetate is from 0 to 10 mg/100 ml are preferred.
Cosolvents and/or other excipients may be added to the propellent-free
inhalable solutions. Preferred cosolvents are those which contain hydroxyl
groups or other polar groups, such as alcohols - particularly isopropylalcohol,
glycols - particularly propyleneglycol, polyethyleneglycol, polypropyleneglycol,
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pharmacologically suitable solvent to improve the qualitative properties of the
active substance formulation. Preferably, these substances have no
noticeable or at least no unwanted pharmacological activity in the context of
the desired therapy. The excipients and additives include e.g. surfactants
such as soya lecithin, oleic acid, sorbitan esters such as polysorbates,
polyvinylpyrrolidone, other stabilisers, complexing agents, antioxidants and/or
preservatives which guarantee or extend the shelf life of the finished
pharmaceutical formulation, flavourings, vitamins and/or other additives
known in the art. The additives also include pharmacologically acceptable
salts such as for example sodium chloride as isotonic agents.
The preferred excipients include antioxidants, such as for example ascorbic
acid, unless already used to adjust the pH, vitamin A, vitamin E, tocopherols
and similar vitamins or provitamins which occur in the human body.

Preservatives may be used to protect the formulation from contamination with
pathogens. Suitable preservatives are those known in the art, particularly
cetylpyridinium chloride, benzalkonium chloride or benzoic acid or benzoates
such as sodium benzoate in the concentration known from the prior art. The
abovementioned preservatives are preferably present in concentrations of up
to 50mg/100ml, most preferably between 5 and 20 mg/100ml.

Preferred formulations contain only benzalkonium chioride and sodium
edetate, in addition to the solvent water and the active substance 1.

In another preferred embodiment, no sodium edetate is used.

The dosage of the compounds according to the invention is naturally highly
dependent on the method of administration and the complaint which is being
treated. When administered by inhalation the compounds of formula 1 are
characterised by a high potency even at doses in the ug range. The
compounds of formula 1 may also be used effectively above the ug range.
The dosage may then be in the gram range, for example.

When administered by routes other than by inhalation the compounds
according to the invention may be administered in higher doses (for example,
but not restrictively, in the range from 1 to 1000 mg).
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Examples of pharmaceutical formulations

A) Tablets

active substance 1
lactose

corn starch

polyvinylpyrrolidone
magnesium stearate

The finely ground active substance,

per tablet

100 mg
140 mg
240 mg
15 mg
5 mg

500 mg

lactose and some of the corn starch are

mixed together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The
granules, the remaining corn starch and the magnesium stearate are
screened and mixed together. The mixture is compressed to produce tablets

of suitable shape and size.

B) Tablets

active substance 1

lactose

corn starch

microcrystalline cellulose
polyvinylpyrrolidone
sodium-carboxymethyl starch
magnesium stearate

The finely ground active substance,

per tablet

80 mg
55 mg
190 mg
35 mg
15 mg
23 mg
2mg

400 mg

some of the corn starch, lactose,

microcrystalline cellulose and polyvinylpyrrolidone are mixed together, the
mixture is screened and worked with the remaining corn starch and water to

form a granulate which is dried and

screened. The sodium carboxymethyl



10 10" Y@ 109 ()- Y@ 109 ()- Y@ 10%#& ()-Y3"109%& ()--6[[[$\ _\\ @ dEnbCL3
Z'1 10880F& 10%&' ()- F& 10%&' ()- F& 10%%% ()- OF10%& ()-f F10%& ()-fF, -
10%/8 ()-T@QG]]]]"~aBnbCL3 Z 1 1088Y%40%& ()- 10% ()- 10% ()-F, 10%& ()-

| XYGLO%&' () - TF109%& ()-"~"" K __ dEnbCL3 Z 1

1088l \1\19?@\&émh\6nd\ﬂ=@%ﬁa MesflmMogité )ar&é’@e&gr{@nﬁ&eé?‘(r@n&‘?r@ngi} ure YYL0%& (
auVviL3 Z 094 10 51
3& (% )If0|'§%ljj?mﬁfe&5?<§1 t d%‘ 8 %éHgﬁﬁe(?é%ﬁN?LS z 1

13F10% & ()-03f 109& ()-3f10%& ()-0 | 10% & ()- | 10% & ()-3
10% & () - :éiil’deeNgI ggggﬂﬁ."douileogola%r(;)FYl- 10% & ()-FY1- 10%3
active substance 1 50 mg
sodium chloride 50 mg
water for inj. 5mi

The active substance is dissolved in water at its own pH or optionally at pH
5.5 to 6.5 and sodium chloride is added to make the solution isotonic. The
resulting solution is filtered to remove pyrogens and the filtrate is transferred
under aseptic conditions into ampoules which are then sterilised and heat-
sealed. The ampoules contain 5 mg, 25 mg and 50 mg of active substance.

D) Metering aerosol
active substance 1 0.005
Sorbitan trioleate 0.1

Monofluorotrichloromethane and
Difluorodichloromethane 2:3 ad 100

The suspension is transferred into a conventional aerosol container with
metering valve. Preferably 50 pl suspension are released on each actuation.
The active substance may also be released in higher doses if desired

(e.g. 0.02 wt.-%).

E) Solutions (in mg/100ml)
active substance 1 333.3mg
formoterol fumarate 333.3mg
benzalkonium chloride 10.0 mg
EDTA 50.0 mg
HCI (1n) ad pH 3.4

This solution may be prepared in the usual way.

F) Inhalable powder
active substance 1 6 ug
formoterol fumarate 6 Mg

lactose monohydrate ad 25 mg
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G) Inhalable powder
active substance 1 10 ug
lactose monohydrate ad 5 mg

The inhalable powder is prepared in the usual way by mixing the individual
ingredients.
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wherein
A denotes a double-bonded group selected from among
Nl ol H
- , = und :
H, H, H H H o H
X- denotes an anion with a single negative charge,
R denotes hydrogen, hydroxy, methyl, ethyl, -CF3, CHF2 or
fluorine;

R and R2 which may be identical or different denote C4-Cs-alkyl which
may optionally be substituted by C3-Cg-cycloalkyl, hydroxy or
halogen,

or
R71 and R2 together denote a -C3-Cz-alkylene-bridge;

R3 R4, R3' and R4 which may be identical or different denote hydrogen,
-Cq-C4-alkyl, -C1-C4-alkyloxy, hydroxy, -CF3, -CHF2, CN, NO2 or halogen.

2) Compounds of general formula 1 according to claim 1, wherein

A denotes a double-bonded group selected from among
\C_C/ \C:C/ und H ;
H2 H2 ' H H H o) H !
X- denotes an anion with a single negative charge selected from

among chloride, bromide, 4-toluenesulphonate and
methanesulphonate, preferably bromide;
R denotes hydroxy, methyl or fluorine;
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, 10% & () F%l B-| [T Y8d<§‘10tes hydroxy, methyl or fluorine, preferably methyl or
hydroxy;
R1and RZ2 which may be identical or different denote methyl or ethyl,
preferably methyl;

R3, R4, R3 and R4 which may be identical or different represent hydrogen,
-CF3, -CHF2 or fluorine, preferably hydrogen or fluorine.

4) Compounds of general formula 1 according to one of claims 1, 2 or 3,

wherein
A denotes a double-bonded group selected from among
H——H und H S H :

X- denotes bromide;

R denotes hydroxy or methyl, preferably methyl;

R1 and R2 which may be identical or different denote methyl or ethyl,
preferably methyl;

R3, R4, R3 and R4 which may be identical or different represent hydrogen
or fluorine.

5) Compounds of general formula 1 according to one of claims 1 to 4,
optionally in the form of the individual optical isomers, mixtures of the
individual enantiomers or racemates thereof.
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8) Use of a compound of general formula 1 according to one of claims 1 to 5
for preparing a pharmaceutical composition for the treatment of asthma,
COPD, vagally induced sinus bradycardia, heart rhythm disorders, spasms in
the gastrointestinal tract, spasms in the urinary tract and menstrual pain.

9) Pharmaceutical preparations, containing as active substance one or more
compounds of general formula 1 according to one of claims 1 to 5 or the
physiologically acceptable salts thereof optionally in combination with
conventional excipients and/or carriers.

10) Pharmaceutical preparations according to claim 9, characterised in that
they contain, in addition to one or more of the compounds of formula 1, at
least one other active substance which is selected from among the
betamimetics, antiallergics, PAF antagonists, PDE IV inhibitors, leukotriene
antagonists, p38 kinase inhibitors, EGFR kinase inhibitors and corticosteroids.

11) Intermediate products of general formula 4

wherein the groups A, R, R1, R3, R, R4 and R4 may have the meanings
given in claims 1 to 4, optionally in the form of the acid addition salts thereof.
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wherein the groups A and R1 may have the meanings given in claims 1 to 4,
optionally in the form of the acid addition salts thereof, for preparing
compounds of formula 1 according to one of claims 1 to 5.



