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Known technical background

The international application WQ94/12461 describes, inter alia, 2-(substituted phenyl)-benzimidazoles
as selective inhibitors of phosphodiesterase type 4. The international application WQ096/11917

discloses 2-(substituted phenyl)-benzoxazoles as selective PDE4 inhibitors.

Description of the invention

It has now been found that the novel compounds of the general formula | described in greater detail

below have surprising and particularly advantageous properties.

Thus, the invention provides compounds of the formula |

R4
Y
R1 \
N
()
(0]
R2

R3

in which

Y is O (oxygen) or NH,

R1 is 1-4C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, benzyloxy or completely or
predominantly fluorine-substituted 1-4C-alkoxy,

R2 is hydrogen or 1-4C-alkyl and

R3 is hydrogen or 1-4C-alkyl,

or in which



B654WD0 04991 -2 R2 and R3, together and including the two carbon afdpiNQYo 2002
whi ch bW duodf t ached, are a spiro-linked 5-) 6- or 7-nenbered

hydrocarbon ring which, if desired, is interrupted by an oxygen atom R4 is
C(OR5, C(ORE, -CH2~-C(OR5 O -C-Hz~-C(O R6, Wiere R5 is hydroxyl,

1-7C al koxy, 3-7C cycl oal koxy, 3-7C cycl oal kyl met hoxy, HZN-CnmH2m O or R51
(R52) N-CPHZP O, where R51 is hydrogen, 1-7C-al kyl, 3-7C-cycl oal kyl or
3-7C-cycl oal kyl net hyl and R52 is 1-7Cal kyl, 3-7Ccycloal kyl or =
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3-7C-cycl hyl ., R7 is hydrogen or 1-4C-alkyl, mis 2, 3 or 4, nis
1, 2, 3 o%gil(l,%yﬂ?ép%fo?wzgeor 4, and the salts of these conpounds.

1- 4C- ARKly s hyeppes emMCsally!, St 1Cacyglobiky bad-nC-eycldatqinehydaral kyl radi cal having 1

to 4 c atong. ., EX i£h nt i d are the butyl, isobutyl,
sec- buﬁﬁbg]‘t’;‘??@u? 5?‘,%9%% 'y% @%gr%ég@rﬁ?t@‘t%wg%nd met hyl radical.
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7 carbon at,Qus i che: nt i ar _ aghent V|
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(3, 3- di mePRPMSAR PO pentyl, isopentyl (3-methylbutyl), neopentyl

(2, 2- diéretshyReYRBY | WherdREVand F&mméf)yddfn%ﬂ ofdiinbther BRMyafgEY 11.7a81RPYL7C-

i sopropyl, ethyl and net h}él radi ca Al koxy represents radicals which,
in additi 8¥F'ct35(¥'t°rﬁé'7&§)’§@ﬁ' APBH! contain a straight-chain or branched al kyl
r adi caR7 hawiytggdn drol-4C-aigylbon at ons. Exanpl es which may be nmentioned are the
but OXY,. i Isscbtbgto%y, sec- but oxy, tent-butoxy) propoxy, isopropoxy and
preferably The ethoxy and methoxy radical. 3-7C Cycl oal koxy represents

cycl opt opisl leRy3 orcdycl obut yl oxy, cycl opentyl oxy, cycl ohexyl oxy and

cycl oh&pt ¥l 0%Y3 o @f Whi ch cycl opropyl oxy, cyclobutyloxy and cycl opentyl oxy
are preferred. 3-7C Cycl oal kyl net hoxy represents cycl opropyl net hoxy,

cycl ob?Nhegth B5tpeseSpEPBEAt yI net hoxy, cycl ohexyl methoxy - and

cycl ohept yl met hoxy, of which cycl opropyl net hoxy, cycl obutyl net hoxy and

cycl opsatykyeiehexshtaa etradgretedin ethranched 4lkybraiiod h2GiNg 1 &6 5 4XM06n B8 1Examples

which may be mentioned are the butyl, isobutyl, sec-butyl, tert-butyl, propyl, isopropy!, ethyl and methyl

radical.

1-7C-Alkyl represents straight-chain or branched alkyl radicals having 1 to 7 carbon atoms. Examples
which may be mentioned are the heptyl, isoheptyl (5-methylhexyl), hexyl, isohexyl (4-methylpentyl),
neohexy! (3,3-dimethylbutyl), pentyl, isopentyl (3-methylbutyl), neopentyl (2,2-dimethylpropyl), butyl,
isobutyl, sec-butyl, tert-butyl, propyl, isopropyl, ethyl and methyl radical.

1-4C-Alkoxy represents radicals which, in addition to the oxygen atom, contain a straight-chain or
branched alkyl radical having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy,
isobutoxy, sec-butoxy, tert-butoxy, propoxy, isopropoxy and preferably the ethoxy and methoxy

radical.

3-7C-Cycloalkoxy represents cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and cyclo-

heptyloxy, of which cyclopropyloxy, cyclobutyloxy and cyclopentyloxy are preferred.

3-7C-Cycloalkylmethoxy represents cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy,
cyclohexylmethoxy and cycloheptylmethoxy, of which cyclopropylmethoxy, cyclobutylmethoxy and

cyclopentylmethoxy are preferred.
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or 7-nmenbered hydrocarbon rings which, if desired, are interrupted by an
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car bormadtiomsl. Exanpl es which may be nentioned are the butylene
i sobutyl ene, propyl ene, isopropylene, ethylene and 1-nethyl nethyl ene

radical. 1-7C Al koxy represents radicals which, in addition to the oxygen
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tent - but oxy, propoxy and preferably the isopropoxy, ethoxy and nethoxy
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or 7- rocarbon ring which, if desired, is additionally
| nt er rﬂ?ﬁ'e@d g&"ﬂ“@i‘%ﬂﬂ* tpﬁ%'ie "4H°Bxygen at om whi ch may nentioned are
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( epr oot é@@azai’q%k %56 p?wéie*s!?a‘i? Bﬁ%?ri Q*B‘Péricﬁ"TYJ raE@eﬂé ﬁé’i‘)mg Oﬁég@éﬁ %ﬂw‘a é’iampies
cycl oh\e'miylmayoiﬁe Wiiﬂnéwedy%fleo'pﬁ cbplswenecjﬁeblmdene,flprm@ncy@p@rpemryal effyylgne and

pref er {gdinyiRretiytety FdaRal Kyl net hyl represents a nmethyl radical which is
substituted by "one of the abovenentioned 3-7C-cycl oal ky] .radi cals. The
3-5C-cycl oal kyl et hyl radicals cycl opropyl met hyl, cycl obutyl net hyl and
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hydr obragigalic aci d, phosphoric acid, nitric acid, sulphuric acid, acetic
acid, citric acid D- gl uconi ¢ acid benzoi c acid
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equi nojagicalquantitative ratio or one differing therefrom On the other hand,
salts with bases are al so suitable. Exanples of salts wth bases which may
be nmentioned are alkali nmetal (lithium sodium potassium or calcium
al um n3-aeiCyniaghkg septegentsi dyainpropgl, caoioumyl,Layriopegyl, myi:lnlmx@lrarguamlbdépt;il whvdeht s,
wher e [ n salt preparation in an eqU|nDIar
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an industri‘al scal e are converted into pharmacol ogically acceptable salts
by pr odéSsedodivbiadices. T'Pﬁaf*'é@r%‘d??“%’k”qtﬂ}’éEFdiCﬁ‘St%i@OHPRY'mff“f'Y'|‘§’°’Qh‘6¥iﬁ‘e'ﬂ‘d e
personcy%%%)g,itﬁd,eghg rhd}dedhdntibidalas boiRg FefEReynds according to the invention and
their salts, when they are isolated, for exanple, in crystalline form can
contain various amounts of solvents. The invention therefore also conprises
all solvates and in particular all hydrates of the conpounds of the fornula
I, and also all solvates and in particular all hydrates of the salts of the
conmpounds of the



-formula |I. Conpounds of the formula | to be enphasized are those

is O (0&@@&90 @O9NH, R1 is 1-4C al koxy) 3-5C-cycl oal koxy, ' 0 NGV 2002
3-5C-cycl oal kyl net hoxy, or conpletely or predom nantly fluorine-substituted
1-2C-al koxy, R2 is 1-4Cal kyl and R3 i-a-hydrogen or 1-4C-al kyl, or in which

- R2 and R3, together and including the two carbon atons to which they are
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or 4, ni1s 2, 2, 30 and the salts of these conmpounds.
Corrpoun@%’e’ﬁﬁsulph@"f awﬁmmam?netsalpw%ﬂ%aé i3Awdroxyr2-paphthaic, peif. i being HR9sTbls fo
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a spiro-linked cycl opentane, cyclohexane, tetrahydrofuran or

tet rahy8[r1 ?I'Pey Qr l%’aanQSalts with bases are also suitable. Examples of salts with bases which may be
mentioned are alkali metal (lithium, sodium, potassium) or calcium, aluminium, magnesium, titanium,
ammonium, meglumine or guanidinium salts, where here too the bases are employed in salt

preparation in an equimolar quantitative ratio or one differing therefrom.

Pharmacologically unacceptable salts which can initially be obtained, for example, as process products in
the preparation of the compounds according to the invention on an industrial scale are converted into
pharmacologically acceptable salts by processes known to the person skilled in the art.

It is known to the person skilled in the art that the compounds according to the invention and their salts,
when they are isolated, for example, in crystalline form, can contain various amounts of solvents. The
invention therefore also comprises all solvates and in particular all hydrates of the compounds of the
formula |, and also all solvates and in particular all hydrates of the salts of the compounds of the

formuia I.

Compounds of the formula | to be emphasized are those in which

Y is O (oxygen) or NH,

R1 is 1-4C-alkoxy, 3-5C-cycloalkoxy, 3-5C-cycloalkylmethoxy, or completely or predominantly
fluorine-substituted 1-2C-alkoxy,

R2 is 1-4C-alkyl and

R3 is hydrogen or 1-4C-alkyl, T

or in which :

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane, cyciohexane, tetrahydrofuran or tetrahydropyran ring,

R4 is C(O)R5, C(O)R6, -C,H,,-C(O)RS5 or -C,H,,-C(O)R6, where

R5 is hydroxyl, 1-7C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, H,N-C,H,,-O- or
R51(R52)N-C H,,-O-, where



R4 is.C(OR5 C(ORE -C~HZ~-C(OR5 or -C~H2~ (O RE, where R5 is By%iNGY 12002
1-4C ab g‘ﬁéogp ﬁ‘:’ll( R52) N CoH2p O, where R51 is hydrogen or 1-4C-al kyl and
R52 is O P or where R51 and R52) together and including the

nitrogen atomto which both are attached, are a 6-nmenbered hydrocarbon ring
which, if desired, is interrupted by e88group -N(R7)- or an oxygen atom R6
is N(R61) R62 where R61 and R62 i ndependently of one another are hydrogen

or 1-4gx g s&f’”@’b@(%?ﬁﬁgw or 1-4Calkyl, nis 1 or 2, pis 1, 2, 3 or

4, and t conpounds. Preferred conpounds of the forrmula I’
are thB8e isrl-4¢hieky, orwhereO (oxygen) or NH, Rl is nethoxy, R2 and R3,

toget heky %H&' RSQC!oHQhé}QenH N&eiddMg tﬁ@hﬂ@%@ét@rﬁﬁo Wm\’i’*ﬂoﬁhaﬁe"b@t}éch”e@ear@té §CBGS’P are

a spiro-linked cycl opentane of tetrahydropyran ring, R4 Is carb r\P/
car boxymet RyremeeEachydipaEPeR/ingethian if d%ﬁﬁd&?@%@ﬂ@ﬁyﬂ“ﬁ@ﬂqﬁ%ﬂ by a group (R7)- or
et hoxycar BRBy/gerbi met hyl , met hoxycarbonyl am nocarbonyl or

nmor phol_i n- %g%(l et r'%l eneoxycar and the sal ts of these conpound

: 5
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are thege ishyghigehory-4csalqi( oxygen) or NH, Rl is nmethoxy, R2 and R3,
t oget her ar‘f%e ncI uding the two carbon atons to which they are attached, are
a spir 8Ll ycI opentane ring, R4 is carboxyl, carboxynethyl,
car boxynet iyl e, hyl , et hoxycar bonyl net hyl, net hoxycar bonyl net hyI met hyl ,
met hox carl%p% r%{” nocar bonyl or norpholin-4-ylethyl eneoxycarbonyl, and
the safts of 'fheSe" conpounds. Exanpl es of conpounds according to the
i nvent ionhthaselts df §reseicdmpotiis. t abl es bel ow.

Compounds of the formula | to be emphasized in particular are those in which

Y is O (oxygen) or NH,

R1 is methoxy, ethoxy, cyclopropylmethoxy or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane, cyclohexane, tetrahydrofuran or tetrahydropyran ring: o

R4 is C(O)RS5, C(O)RS, -C,H,,-C(O)R5 or -C,H,,-C(O)R8, where

RS is hydroxyl, 1-4C-alkoxy or R51(R52)N-C,H,,-O-, where

R51 is hydrogen or 1-4C-alkyl and

R52 is 1-4C-alkyl, or where

R51 and R52, together and including the nitrogen atom to which both are attached, are a 6-membered
hydrocarbon ring which, if desired, is interrupted by a group -N(R7)- or an oxygen atom,

R6 is N(R61)R62, where R61 and R62 independently of one another are hydrogen or 1-4C-alkyl,

R7 is hydrogen or 1-4C-alkyl,

n is1or2,

p is1,2,30r4,

and the salts of these compounds.

Preferred compounds of the formula | are those in which

Y is O (oxygen) or NH,

R1  is methoxy,

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane or tetrahydropyran ring,

R4 is carboxyl, carboxymethyl, carboxymethylmethyl, methoxycarbonylmethyl, methoxycarbonyl-
methylmethyl, methoxycarbonyl, aminocarbonyl or morpholin-4-ylethyleneoxycarbonyl,

and the salts of these compounds.



Tabl e. 1 Conpounds of the formula | where Y=NH, R4=C(OQ) OH (in the $-HoNBVL 260?
of the ole ring systen) and the follow ng further substituent
Teani ng@?ﬂﬁb&b?&%
R1R2R30(]43043HOCZH8043HOCF2H043HOCF304§>H0(34302H8043002HsCZHSCHBOCFZHCZHSCHB
OCF3' -6-

CZHSCH3 OCH3 CHz CH2 CH2 OCZHSCHZ CHz CHZ OCFZHCHZ CHZ CHZ OCF3 CHZ CHz CHz OCH3 CHZCHZCHZC
Hz OCZHSCHZ CHz CH2 CHz OCF2 HCHz CH2 CHz CHz OCF3 CHZ CHZ CHz CHz OCH3 CHZ- O- CHZOCZHSCHz

O CHzOCF2HCHZ O CHZOCF3CHZ- O- CHZOCH3CHZCHz O 0 5 NOV 2002 8654W0 04991

- 7 R1RPamiewraymaeered-gompounds of the formula | are those in which

OOCF2HGHz CH2n el - OOCH3CHZCHZ- O CHz OCZHSCHZCHZ- O- CHZOCFZHCHZCHzZ- O- CH
20CF3CHz CH2- O abl e 2 Conpounds of the fornula | where Y=0O R4=C(0O) CH
(i n th&15- fo8%t®¥n of the benzoxazole ring systen) and the fol |l owi ng
fotheRZ%H@R@' g&ﬁér dﬁE%Lﬁﬂ%the two carbon atoms to which tCl_éare attached, are a spiro-linked
R1R2R30CCH3 ZHCH3HOCF3 CH3 HOCH3 CZHSCH3 OCZHSCz HSCH3 OCF2 HCZHSCH3
OCF~ CZHSCI%@WWM—IZOCZHS CHz CHZ CHZ OCFz HCHZ CHZ CHZ OCF3 CHz CH2 CHz OCH3 CHz CH

ZCH2 OHROCZ WSehE Shiy GO el G L OC R B0 S E OOy OBk OC7 o
z
0 5 NOY zoﬁfﬁggﬁv&%ﬂ%g)?ab% ﬁ_ulg&:ar onyl or morp oh%%el_iwsge_r'\%oxycarggnxﬂ,:

R3 OCF3 ehiZBElZal GHsCHzOCZHSCHZCHZ O CHZOCFZHCHZCHz - O- CHz OCF3CHZCHZ-
O CHz Tabl e 3 Conpounds of the forrmula | where Y=0, R4=C(O OH (in the

6- position of the benzoxazole ring systen) and the follow ng further

subst i Eyemplenefgainpginds according to the invention are listed in the tables below:

R1R2 R3 OCH~CH3HOCz Hs CH3 HOCFZHCHI HOCF3 CH3HOCH3 CZHSCH3 OCZHSCz Hs CH3 OCFZHCZHSCH3
OCF3CZHSCH3 OCH3 CHzZ CHZ CHZ OCZHSCHZ CHZ CHZ OCFz HCHZ CHZ CH2 OCF3' CHZCHZCHZOCH3 CHZCH
z CHz CHZ 8#*2 S CHZ CHZ CHZ CHz OCF 2 HCHZ CHZ CHZ CHz OCF3 CHZ CHZ CHZ CHz OCH3 CHZ- O- CHz OCZHS
CHzZ- O CH2OCFZHCHZ O CHZOCF3CHZ- O- CHZOCH3CHZCHZ

OOCZHSE poundagf"'t:hzeﬂ‘gr_'r%% W%Fg’:%%éw (%ggﬁo%i%f the benzimidazole ring

system) and the following further substituent meanings:

R1 R2 R3
OCH, CH, H
OC,H; CH, H
OCF,H CH, H
OCF, CH, H
OCH, C,Hs CH,
OC,Hs C,Hs CH,
OCF,H C,Hs CH,
OCF, * CoHs CH,
OCH, CH,CH,CH,
OC,H, CH,CH,CH,
OCF,H CH,CH,CH,
OCF, CH,CH,CH,
OCH, CH,CH,CH,CH,
OC,H, CH,CH,CH,CH,
OCF,H CH,CH,CH,CH,
OCF, CH,CH,CH,CH,
OGCH, CH,-0-CH,
OC,H; CH,-O-CH,
OCF,H CH,-O-CH,
OCF, CH,-O-CH,

OCH, CH,CH,-0



0 5 Nev zooz 8654W0 04991 -9 Rl R2 R3 OCzHS CHZCHz- O-CHZ OCFzH () § NOV 2002
CHZCHz- O CHZ OCE3 CHZCHZ- O- CHz Tabl e 4 Conmpounds of the formula | where
Y=NH, ﬁ&f—“t‘,’(’@?w—% (in the 5-position of the benzim dazole ring system and
the follow ng further substituent neanings:

R1 R2 R3 OCH~CH3 HOCz HSCH3 HOCFZHCH3 HOCF 3 CHB HOCH3 CZHSCH3 OC? HSCZHSCH3 OCFz HCZHSCH3
OCF3CZHSCH3 OCH3 CHZ CHZ CHZ OCZHSCHZ CHZ CHZ OCF2 HCHZ CHZ CHZ OCF3 CHZ CHZ CHz OCH3 CHZ CHz
CHZCH20OCz HS" CH2 CHZ CHz CH2 OCFz HCHz CH2 CH2 CH2 OCF3 CHz CHZ CHz CHZOCH3 CHZ- O- CHz OCZHS
CHz O eMZOCFzHCHZ 2CHZOCF3CHZ-R3¥ CHz OCH3CHZCHZ- O0Cz HSCHZCHZ OOCFZHCHz CHZ ~
(IIIFBCE%C%%- (IIIHSCHZCH%'R_% Hz OCz Hs CHz CHZ- O- CHz OCFZHCHZCHZ- O- CHZ 0 5 NOV
2002 B654V0 04991 -10 R3 ' OCF3 CHZCH2- O CHZ Tabl e 5 Conpounds of
the fof@kA | where Y=0OHB4=C(O) OCH3 (in the 5-position of the benzoxazol e
pi ng sygem and the qu!!@wi_ag further substituent

nmeani ngs: R1R2R3OCH~CHI HSCH3HOCF2HCH, HOCF~CH3HOCH3 CZHSCHI OCZHSCz HSCHa OCF
ZHCZHS 3CZHSCH3 . CH,CH,-O-CH,

, MWW&ZHSWWHWWW&FSWWW%SWWWW&ZH
SCHZCHZ CHz CHZ OCFZHCHZ CHZ CHz CH2 OCF3' CHZCHZCHZCHZOC H3C Hz- O C

HzOCzHSGE2 O CHz OCF2 HOKP - PiEHEF3 CHz - O CHZOCH3 CHZ CHZ- OOCZHSCHz CHz - OOCFZHCH
ZCHZ- OQgF3 CH2 CH2 - OOCH3 @ Skiko @+ HZOCZHSCHZCHz - O- CHZOCFZHCHZCHZ- O- CHz OCF3CHz
CH2- O CHZ 0 5 NOV 2002 B654W0 04991 -11 Table 6

Table 2

Compounds of the formula | where Y=0, R4=C(O)OH (in the 5-position of the benzoxazole ring

system) and the following further substituent meanings:

R1 R2 R3
OCH, CH, H
OC,Hs CH, H
OCF,H CH, H
OCF, CH, H
OCH, C,Hs CH,
OC,Hs C,Hs CH,
OCF,H C,Hs CH,
OCF, C,Hs CH,
OCH, CH,CH,CH,
OC,Hs : CH,CH,CH,
OCF,H CH,CH,CH,
OCF, CH,CH,CH,
OCH, CH,CH,CH,CH,
OC,Hs CH,CH,CH,CH,
OCF,H CH,CH,CH,CH,
OCF, CH,CH,CH,CH,
OCH, CH,-O-CH,
OC,Hs CH,-O-CH,
OCF,H CH,-O-CH,
OCF, CH,-O-CH,
OCH, CH,CH,-0
OC,Hs CH,CH,-O

OCF,H CH,CH,-0



Conpounds of the fornmula | where Y=0O, R4=C(O)OCH3 (in the 6-posit§ & NOY 2002
benzox P—é%isyst em) and the follow ng further substituent neanings:
R1R2R3 HSCH3 HOCFz HCH3 HOCF3 CH3HOCH3 CZHSCH3 OCZHS' CZHSCH3 OCFZHCZHSCH
30OCF3Cz Hs CH3 OCH3 CHZ CHZ CHz OCz HSCHZ CHZ CHz OCFZHCHZ CHz CHZ OCF3 CHZ CHZ CHz OCH3 CH2 CH
'ZCHZ CH2 OCZHSCHZ CH2 CHZ CH2 OCF ZHCHZ CHZ CHZACHZ OCF3 CHZ CHZ CHZ CH2 OCH3 CHZ- O- CHz OCZHS
CHzZ- O CHzOCFZH CH2- O CH2OCF3CHZ- O- CHZOCH3 CHZCHZ- OOCZHSCHZCHZ- 0OCFZHCHz CH2- O
OCF3CHzZCHZ- OOCH3CHZCHz - O- CH20Cz HSCHZCHZ- O- CHZOCFz HCHZCHz

O CHzZOBE3CH2CHz-0-B%z 0 5 NORD002 B654W0 04991 -12 Table 7 Compounds “of
the foomela | where Y—NHCQAGC(O)NHZ (in the 5-position of the

benzi m dazol e ring syste and the follow ng further substituent neanings:

R1R2R38EHB CH3HOCZHSCH3 HEASI-OCF3 CH3 HOCH3 CZHSCH3 OCZHSCZHSCH3 OCF2 HCz Hs CH3
OCF3 Cz E8¢H3 OCH3 CHZ CHZ CaE &R HSCHZ CHZ CHZ OCFZHCHZ CHz CH2 OCF3 CHz CH2 CH2 OCH3 CHz CH2
CH2CH2 CHZCHZCHZg-l_é CH2 CHZCHz OCF3 CHZCHz CHZCH2 OCH3CHZ- O- CHz OCz Hs C
Hz- O H-CHZ O - © CHZOCH3 CHz CH2- OOCZHSCHZCHZ

OOCFZHGCHECHz - OOCF3 CHz Car, BB EHZCHz O CHZOCz HSCHz CH2- O- CHZOCFZHCHZCHz

O CHZOCF3CHzCHz-O-CHZ 0 5 NOV 2002 8654W)0 04991 -13 Tabl e 8 Conpounds of
the formula | where Y=0O, RA=C(O NHZ (in the 5-position of the benzoxazol e
ring systen) and the follow ng further substituent neani ngs:

R1R2 R3 a8 8H3 HOCZ HSCH3 HOCF ZHCH3 HOCF 3 CH3 HOCH3 CZHSCH3 OCz Hs CZHSCH3 OCFZHCZHSCH3
OCF3 CZHSCH3 OCH3 CHZ CHzZ CH2 OCZHSCHz CH2 CH~OCFz HCHZ CHZ CHZ OCF3 CHZ CHZ CHz OCH, CH2CHZ
CHZ CHz OCZHSCHZ CHz CHZ CH2 OCF2 HCHZ CHZ CHZ CHZ OCF 3 CHZ CHz CHz CH2 OCH3 CHz - O- CHZOCZHSC
Hz- O CRZRRPAS ChithesiotrtextrdEry, YEP CRETRIAIQIHIADHIe orgsiiorHf dpgy benzoxazole ring

MZHM%&%E&M%%H&@@%&H%W@ZHSWM O CHZOCFZHCHZCHz - O- CH

zOCF3CHz CH2- O CHZ Nov zooz B654W)0 04991 -14
R1 R2 R3
OCH, CH, H
OC,H; CH, H
OCF,H CH, H
OCF, CH;, H
OCH, C,Hs CH;,
OC,H; C,Hs CH,
OCF,H C,Hs CH;,
OCF, C,Hs CH,
OCH, CH,CH,CH,
OC,H; CH,CH,CH,
OCF,H CH,CH,CH,
OCF, ' CH,CH,CH,
OCH, CH,CH,CH,CH,
OC,H; CH,CH,CH,CH,
OCF,H CH,CH,CH,CH,
OCF, CH,CH,CH,CH,
OCH, CH,-O-CH,
OC,Hs CH,-0-CH,
OCF,H CH,-O-CH,
OCF, CH,-O-CH,
OCH, CH,CH,-0
OC,Hs CH,CH,-0
OCF,H CH,CH,-O
OCF, CH,CH,-O

OCH3 CH2CH2‘O'CH2



Tabl e 9 Conpounds of the formula | where Y=0, R4=C(OQ NH2 (in the @ HoNOY 2002
ﬁLaLrﬁaggRa&&&ﬁﬁke ring systen) and the followi ng further substituent
R1 R2 R3 OCH3 CH3 HOCZHSCH3 HOCF ZHCH3 HOCF3 CH3 HOCH3 Cz Hs CH3 OCZHSCz Hs CH3 OCFZHCZHSCH
OCF3CZHSCH3 OCH3 CHZ CHz CHz OCZHSCHZ CHz CHACCF ZHCHZ CHz CH2 OCF3 CH2 CHz CH2 OCH3 CHz CHZ
CH2 CH2 OC2 H5 CHz CHZ CH2 CH2 OCF 2 HCHz CH2 CH2 CH2 OCF3 CHZ CHz CHz CHZOCH3 CHZ- O- CHZOCZHSC
HzZ- O CHZOCFZH CH2- O- CHZOCF3CHzZ- O- CHZOCH3 CHZCHZ- O0Cz Hs CHZCHz - OOCFZHCHz CH2- OO
CF3CHz BHz - OOCH3CHZR#H2- O CHZQCz HRCHZ CHZ- O- CHz OCFZHCHZCHZ- O- CHZOCF3CHz CH2- G- C
HZ andgkhe salts of thgycempedpds nentioned in the tables. 0 5 NOY 2002
8654W00 04991 -15 If Y i 5 NH the conpounds of the formula | can be
t aut onBFEthnd - if t heCbB&tPftents -R2 and - CHzR3 are not identical -
chi ral pgefrpounds. The ppystd-ep,t herefore conprises both the pure tautoners
and enantioners and m xtures thereof in any mxing ratio) including the
racemates. The enantioners can be separated in a manner known per se (for
exanpl e by preparing and separating correspondi ng di astereoi soneric
conpoumssig 4 However, preference is given to the conpounds of the formula |
in which the substituents -R2 and -CHZR3 are identical or in which R2 and
R3, together and including the two carbon atons to which they are attached,
are a Spinpanbs nkieel fdmyla6-where YENIKE IRdeC@JOaKd (o tharimmsition nithe Beefirmidaeaings
fur t NeLIRLG <Al &Rk fink RS RANRE R lidhe formulal in which R2 and RS,

¥ ey |né %e a

t oget her a Wwo carbon atons to which they are attached, are

a spir@qlinked 4'-getrahydropyrgn ring. At the benzim dazole or -oxazole
ring S%E%FﬁT‘TﬁE‘SU%STTTTKﬂW‘1Q¢"Can be attached in the 4-) 5-, 6- or
7- posi l; howevefth preferencélis given to the conpounds of the fornula I

i n whi glg,.he substgppent is attipched in the 5- or 6-position. The invention
al so prqyides a process for preparing the conpounds of the fornula I and
their 9%1% The p?Btess (cf. jghene 1) is characterized in that conpounds
of theotsgmula | ICHp which RLLHR2 and R3 are as defined above and Z is a
suitab %}}eaving gEQUP are rea d wth compounds of the formula Il in

whi ch isd O (oxyge%# or NH an 4 has the neani ngs gi ven above. 0 5 NOV
2002 86%54W)0 04991C.Hi6 R1 R3 CH; .

OCF,H C,Hs CH,
OCF, C,Hs CH,
OCH, CH,CH,CH,
OC,Hs CH,CH,CH,
OCF,H CH,CH,CH,
OCF, CH,CH,CH,
OCH, CH,CH,CH,CH,
OC,Hs : CH,CH,CH,CH,
OCFH CH,CH,CH,CH,
OCF, CH,CH,CH,CH,
OCH, CH,-O-CH,
OC,Hs CH,-O-CH,
OCF,H CH,-O-CH,
OCF, CH,-O-CH,
OCH, CH,CH,-0
OC,Hs CH,CH,-O
OCF,H CH,CH,-0

OCF, CH,CH,-0

OCH, CH,CH,-O-CH,
OC,Hs CH,CH,-O-CH,

OCFzH CH2CH2‘O‘CH2



RL RA&.  HY Z HZN\ (I111) R4 O HY ~N (IV) OR2-~R1R4YN(I)OBQ25N$V2[][]Z
Schene,, é@g&ﬁgg | eaving groups Z are known to the person skilled in the
art OWI E) 9 expert know edge. Suitable acyl halides of the forrmula Il
(Z = or Br), for exanple, can be used as starting materials. The

reacti on of the conpounds of the formul& Il with conpounds of the fornula
Il is preferably carried out in the presence of a base, such as, for
exanple, pyridine or triethylamne, in a suitable inert solvent, for

exanpl Blin a cycli B2hydrocarbon}3 such as toluene or xylene, or in any othfer
inert gplryent, such asc,@u@pqa@@,_{ or without additional solvent, preferably
at el evat ed t enperat ure. “The corrpounds of the formula IV, in which Rl, R2,
R3, R4 and Y are as defined above, which are initially formed in the
reaction are converted by intranol ecul ar condensation into the
correspemdisng conpounds of the fornmula |I. This intranol ecul ar condensati on
can be carried out, for exanple, thermally by sinple heating; however, it
is preferably carried out in the presence of a suitable condensing agent,
such agpmbpaundeaimal fe;mlilzhil onyle YHO, R4=GE0)DCTH; i Spd Grossitiax yit the GehaixbLbe, ring a
sui tabl e 865 4991 -17 inert solvent or w thout

addi ti 8¥1$t m) &0 F\?‘éawq\/ (s ggnhghsué%%%ng o?n"z:qondenm ng agent, preferably at

el evat ed tenperat ghe, in partigular at the boiling point of the solvent or
condenstngagent—used—Therteactron is, for exanple, carried out as

descri B&dthi n t he e%Hmpl es bel oW} or in a manner known per se to the person
skillegd,m, the artcyf or exanpl ejas described in the international

appl i c%tl on

CF,H CH, H
OCF, CH, H
OCH,; C,H; CH,
OC,H; C,Hs CH,
OCF,H C,Hs CH;
OCF, C,Hs CHs
OCH, CH,CH,CH,
OC,Hs CH,CH,CH,
OCF,H CH,CH,CH,
OCF, CH,CH,CH,
OCH, CH,CH,CH,CH,
OC,H; CH,CH,CH,CH,
OCF,H CH,CH,CH,CH,
OCF, ' CH,CH,CH,CH,
OCH, CH,-O-CH,
OC,H; CH,-O-CH,
OCF,H CH,-O-CH,
OCF, CH,-O-CH,
OCH, CH,CH,-O
OC,H; CH,CH,-0
OCF,H CH,CH,-O
OCF, CH,CH,-O
OCH, CH,CH,-0-CH,
OC,Hs CH,CH,-0-CH,
OCF,H CH,CH,-0-CH,

OCF, CH,CH,-0-CH,



W94/ 12461. The resulting conpounds of the formula | can then beqqﬁﬂm@rggﬁ
into their salts, and any salts of the conpounds of the formula h e
obt ai nBePANEIP M99 onverted into the free conmpounds. Conpounds of the formula
[l in which Zis a suitable |eaving group and R1, R2 and R3 have the
meani ngs gi ven above can be prepared -a3 -described in the exanpl es bel ow or
in a mnner which is famliar to the person skilled in the art, fromthe
correspondi ng conpounds of the fornmula Il in which Z is a hydroxyl group
and Rl, R2 and R3 have the neani ngs given above. Conpounds of the fornula
Il in Vhleh Z is a hydroxyl group and Rl, R2 and R3 have the neani ngs given
above can be obtained as described in W96/ 03399, or by nethods and
.techni ques which are famliar to the person skilled in the art. Conpounds
of t heCemparifs of the farmulakhabiie 0O B4=B©)PEEpLn die f-nositioneeiriks brro¥aiopdingse to
the pegaeh)ské egdlohifg fUMRebstitudal MchnfYSt OMBI'y processes. It is noreover
known t'o the person sﬂllled inthe art 'that if there are a nunber of
reacti g centres ompa startingprsaterial or internediate it may be necessary
to bl ock Oone or nore reactive centres tenporarily by protective groups in
order P&Hall ow a ref8ction to pfbceed specifically at the desired reaction
centreocdet ai | edcdescriptiondor the use of a |arge nunber of proven
protec§h¥ gr oups %é found, for, exanmple, in T.W Geene, Protective G oups
in Og Synt hest's) John W I & Sons, 1991. If desired, compounds of the
f or mul @CF; obt ai nedCean be convétted into other compounds of the fornula I
by derpugtization.ohp this nanqﬁg, it is possible to obtain, for exanple,
t he corredpondi ng acrfds (R4 = -CH2~-COOH, COOH) from conpounds of the
f or mul QCtHsi N whi chCRE, R2 and R3hare as defined above and R4 conprises an
ester geeyp, by acggjc or al kalgfle hydrolysis, or to prepare the _
correspondi ng am des by reaction with amnes of the formula HN(R61 )R62, in
whi ch R6T: and R62 Feibe t he neaithgs gi ven above. The reactions are
advant agegusl y carri edcewdH,gRal ogously to net hods known to the person
skilleg in the art, for qﬁﬁgple as described in the exanples bel ow. The
.i sol at P&Asand purificapﬁb ’0t?the substances according to the invention is
carrie@CéH i n a mannecCHKHEN, per se, for exanple by distilling off the
solvenbcgn vacuo and regryskal 1izing the resulting residue 0 5 Nov Zooz
B654WD0 04991 -18 from a sUitabl e solvent or subjecting it to one of the
cust on®FYs puri fi cati onCheltthEHSHsuch as, for ° exanple, col um
chromabegiaphy on a suichabheHsgagport material. Salts are obtained by
dissol§b§géthe free cogﬂqﬁﬂg 1IN, a suitable solvent (for exanple a ketone,
such a tone, nethyl”''e M%&t one or met hyl isobutyl ketone, an ether,
such a®C#j et hyl et her) CHgGH,@RyGH.of uran or di oxane, a chl ori nated
hydr ocgppon, such as nmpthyl@pe chloride or chloroform or a
| ow nol ecll arwei ght al i phati ¢ al cohol, such as ethanol or isopropanol)
whi ch B6udai ns the desCre®-@tid or base, or to which the desired acid or
" base i ®cFhen added. Thengaltis, are obtained by filtering, reprecipitating,
precipit%ting with a ngpngg@Qt for the addition salt or by evaporating the
sol venPCsal t's obt ai ne&Hefi converted by al kalization or by
aci di focati on i nto thecH@e-@onpounds, which in turn can be converted into
salts. kathis way, ph@; ologi cal ly unacceptable salts can be converted
i nto phafracol ogi cal | y aé¢eptabl e salts. The foll owi ng exanpl es serve to
illustP&FeHt he i nventi &hGr® her without restricting it. Likew se, further

OCF, CH,CH,-0

OCH, CH,CH,-0-CH,
OC,Hs CH,CH,-O-CH,
OCF,H CH,CH,-O-CH,

OCF, CH,CH,-0-CH,



conpounds of the formula I, whose preparation is not explicitly d$sbg%\; t?gﬂiz
can be &rgﬁp reﬁ%Pi n an anal ogous nmanner or in a manner famli ar Be t

.t he pe? td in the art usi ng customary process techniques. . , , In
t he exanples, mp. denotes nelting point, h denotes hour(s), mn denotes
m nute(s), RT denotes roomtenperatur<d2-EF denotes enpirical formula and MWV
denot es nol ecul ar wei ght. The conpounds nentioned in the exanples and their
salts are a preferred subject of the invention. 0 5 NO11 2002 8654W0
04991 Tabde Exanpl es End products 1. -
2- (2, 3- D hydro- 7- met hoxybenzof uran- 2-spiro-1'-cycl opent an- 4-yl ) benzi m dazol
e-5carboxvlic acid 3.44 g (9.1 mol) of nethyl
2- ( 2, 3Cemprpadoofthertarmairy bdhereoY TN REECEQINHR (it the pasifiemefdhe hgnndarglerindazol e
-5-carQ@@q)gg@thgmg\pﬁgmhg&bgﬁ{he%@m@g: 4 N sodi um hydroxi de solution are
heated "at reflux for h. The mxture 1's allowed to cool and diluted with
100 M of water, and 100 mM of 2 N hydrochloric acid are slowy added
dropwige with stirgsang. The preduct is filtered off and dried under high
vacuum__Thi's gives_3.06 g of the title conpound of mp. 235-240C 2.
2-1L2, SQBr‘hydr o-7- n%'f'ﬂhoxybenzof fit an- 2- spiro-1
' -cycl opgqt an- 4- yl¢glhenzi m dazolde- 5rarhnvarr~irln 500 ng (1.37 mmol) of
2-(2, 3: g,:h dro-7- n@'glhoxybenzof yari -2-spiro-1'-cycl opent an4-yl ) benzi m dazol
PEeV1i ¢ aci {compound 1') in 10 m of thionyl chloride are heated
at refOQOK, for 45 nEi, Excess tlionyl chloride is renmoved in vacuo and the
resi dugglys co-evapgrated repeatgdly with toluene. The residue is suspended
inb5 of acetone™@fAd 5 m of céncentrated anmoni a are added dropwi se with
i ce-co8fithg. The nfxture is théhballowed to warmto RT. After the reaction
has engeg,H{ TLC congjipl ), the mggure is diluted with 50 m of water and
extracted with et hgﬁ acetate. The organi c phases are collected, dried over
magnespﬁﬁq sul phat e Ahd concent Cibed. The residue is crystallized from
met hanotH, gi vi ng 180 ngHgiH,CHe title conmpound of mp. 245C 3.
2-(2, 3: B'I_pydr 0- 7- et howlttﬁyéﬁf uran-2-spiro-1'-cycl opent an-4-yl ) benzoxazol e-
5car boxXyti’c acid A suspehsi?on?of 120 ng (0.32 mmol) of nethyl
2- (2, 308F#ydr o- 7- met hokyiE8heUf ur an- 2- spiro-1 -
' -cycl gpent an- 4-yl ) bengpxazele- 5- carboxyl ate (conpound 14) in a mxture of
10 M of water and 10 m “of ethanol is admixed with 40 ng (0.83 mmol) of
l'i t hi uRFRydroxi de and SHiGHel:Gi 60C for 24 h. The mixture is neutralized
w t h hatfn,concent r at edchysh,0rjdHQric acid and extracted with 2 x 20 m of
et hyl tate. The comhj rgani ¢ phases are dried over nagnesium
sul pha@éﬁﬁ'ﬁd concent rgpggﬁgﬁﬁfcﬁ%cr ystallization starts. The crystal slurry
is filO6Fed off with sGEtCHAHZ dried, giving 70 ng of the title conpound
of m Poca, 250C. 0 5 NRNoZM2 B654W0 04991

OC2H5 CHz'O'CH2
OCF,H : CH,-O-CH,
OCF3 CHz'O’CHz
OCH, CH,CH,-0
OC,H;s CH,CH,-0
OCFzH CHchz'o
OCF, CH,CH,-0
OCH, CH,CH,-O-CH,
OC,Hs CH,CH,-O-CH,
OCFzH CH2CH2‘O'CH2

OCF3 CHzCHz‘O"CHz



- 20 -4.
2-(2, 3- dero-?-methoxybenzofuran-z-spiro-l'-cyclopentan-4-y|)ber!)zgx'zqiz\(l)lz-“g2

Di

-yl aceBf _Ooa%1981 100 ng (0.25 nmol) of nethyl
2- (2, 3-di hydr o- 7- met hoxybenzof uran- 2- spiro-1
' -cycl opent an4-yl ) benzoxazol - 5-yl acetatds (conpound 15) and 30 ng of |ithium
hydroxide (1.25 mmol) are stirred in a mxture of 5 mM of water and 5 m of
et hanol at RT overnight. The m xture is diluted with 10 mM of water,
adm xeTabe8h 1 m of 2 N hydrochloric acid and extracted with 2 x 30 m of
ethyl acetate. The conbi ned organi c phases are then dried over nagnesium
sul phate and concentrated, and the residue is triturated wth diethyl
et her . Cqhpaund$ v ¢hegormude bfwheteeY+®.t REGO G UINdthef5-pasiion 22 E. b&nzoxazole ring
2-~2-( =i e -2-Spiro-1
--cyc|§6§ﬁﬁgﬁ¥g@q'§%§§§£@§§%@§§3%F%%%%@Shic acid Wth ice-cooling, hydrogen
chloride is introduced into a solution of 200 ng (0.53 nmol) of
2-[ 2- (R4 3di hydr o- 7Tpsret hoxybenzgfgur an- 2- spi ro-1' - cycl opent an- 4-yl ) benzoxazol
-5-y|]8rop|onitri|e (Starting material AL ) in 50 m of nethanol until
saturaPfbm i s reachldd. The readtion solution is allowed to stand in a
refrigecat,or for 5cdays. The ne{hanolic hydrochloric acid solution is then
renovegcpgﬂer reduced pressure and the residue is co-evaporated twice with
t ol uene. e residue’is taken dﬁ in 10 m of glycerol, adm xed with 500 ng
of potassi um hydr ogHgde and heatred at 160C for 1 h. The m xture is then
acidifped with 20 8h10f 1N hyQﬂgchloric acid and extracted with ethyl
acetat €,” and the organi c phase 7S washed with saturated sodi umchl oride
sol uti @f:Hsdri ed ovesHsmagnesi um@il phate and concentrated. The residue is
di ssolyed i n 10 mcgf 0.1 N aqugpus sodi um hydroxide solution, the solution
is clarifled using ?ieselguhr and the product is precipitated using 15 ni
.of 0. 19RFhydrochl ofit acid. Thi%bhgi ves 145 ng of the title conpound of m p.
90- 1056chHgeconp. ). 6. CH,CH,CH,
2-(2,3-? hydro-?-nethOééb n %furan-z-spiro-4'-tetrahydropyran-4-y|)benzoxaz
ol e-5c3 33xy|ic acid A”SH Sion of 1.16 g (2.8 mmol) of nethyl
2- (2, 30GFYydr o- 7- met hogylb@meelf ur an- 2- spi ro-4' -t et rahydr opyran-4-yl ) benzoxaz
ol e- 5- gaEboxyl ate (conpp cl6) in a mxture of 100 m of water and 20 ni
of ethanol is adnmixed wth 540 mg (22.4 mmol) of |ithium hydroxi de and
stirredCht RT for 48 hCHI¢&CEGtARnol is evaporated, a further 30 ml of water
are addegH.and the reacthHgeH,gHxdre is, with stirring and icecooling,
acidifj ?g o pH=1-2 %‘Y' (ﬂ%g‘%&lﬂe addition of 2 N hydrochloric acid. The
precipp te is filtered off? suction and dried over potassium
hydr ox©O8€, Thi s gi ves CHEH,gHgEH,t he title conmpound of mp. 251-253C 05
NOV 208%ﬁ8654w00 04991 124 H.-
2- (2, 3-D hydr o- 7- met hoxybenzdf ur an- 2- spi ro- 4' -t et r ahydr opyr an- 4-yl ) benzoxaz
ol e-5- OClar boxani de 360:-RgCH0. 69 ol ) of
2- (2, 3odFhydro- 7- met hoxyhenzef ur an- 2- spi ro-4' -t etrahydr opyran4-yl ) benzoxazo
| e-5-carboxylic acid (conpound 6) in 1 m of thionyl chloride are heated at
refl ux9F6¢ 30 nin. Excé&ble %anyl chloride is renoved under reduced
pressuoeHand t he resi dge,¢8,-@o- evaporated repeatedly with toluene. The
residu Q§ suspended i%H%94g5 of acetone and 6 ml of concentrated amoni a
are added °dropwi se with Fce-cooling. The mixture is then allowed to warmto
RT. Af©O6F:H he reacti onChlzZ@Hedded (TLC control), the acetone is distilled
of f anggckhe reaction '¥$?mgois diluted with 10 m of water. The
precipitate is filtered dff, washed with cold water and col d acetone and
dried 8¢r potassi um h{ieehr@&HThis gi ves 260 nmy of the title conpound of
55 u‘zﬁ)&z@o? 8£ h2- ben2ofur an’ 2- Spiro- 1 | tan-4-yl)b le-6

, 3- r o- 7- met hoxybenzof ur an- 2- spi ro- 1' - cycl opent an- 4-y enzoxazol e- 6ca
rboxylp%%égid 1.8 g (4??@9Wﬁﬁh9ﬁ20f nmet hyl
2- (2, 3odFrhydr o- 7- met hoxybemzoilu;, an- 2- spi ro- 1' - cycl opent an4-yl ) benzoxazol e- 6
-carboxyl ate (conpound 17) in 30 m of 4 N aqueous sodi um hydroxi de
solution and 30 M of nethanol are heated at 80C for 1 hour. The reaction
m xture is allowed to cool and diluted with 300 m of water, and 20 m of
hal f - concentrated hydrochloric acid are slowy added dropwi se with
stirring. The product is filtered off and dried under high vacuum This
gives 0.95 g of the title conpound of mp. > 250C. 9. 2-norpholin-4-ylethyl
2- (2, 3-di hydr o- 7- net hoxybenzof uran- 2-spiro-1
' -cycl opent an- 4-yl ) benzoxazol e- 6-carboxylate 1.5 g (4.1 nmol) of
2- (2, 3-di hydro- 7- met hoxybenzof uran- 2- spi ro-1' - cycl opent an- 4-yl ) benzoxazol e-
6car boxylic acid (conmpound 8) in 10 ml of thionyl chloride are heated at

Y 1 1 I B N T R 1 N 1 T N 1 N 1




hydr oxyet hyl ) nor phol i ne and 33 NI (0.41 mvol) of pyridine in 30 nig gfNOV 2002
di oxane, After 20 mn, the mxture is filtered and the filtrate is
concentP YL 04RL residue is chromat ographed over silica gel [ethyl

acetate]. The product crystallizes fromacetonitrile. This gives 1.49 g of
the title conmpound of mp. 143144C. -1 -~ ~ov ZooZ B654W)0 04991 -22 10.
2-[2-(2, 3- D hydr o- 7- net hoxybenzof uran- 2-spiro-1' - cycl opent an- 4-yl ) benzoxazo
| -6-yl]- _ propionic acid 1.3 g (3 nmol) of ethyl

2-{4- [ T&nl89di hydr o- 7- net hoxybenzof uran-2-spiro-1 -

' -cycl opent ane4- car bonyl ) am no] - 3- hydr oxyphenyl } propi onate (starting
material A8) are heated at 240C for 4 h. The reaction mxture is

chr oma€ogpaphedt teeirnild i ahegeY=0Q.t MUQINEL (iry thea@pesition of the denzoFarelepginoduct ,
et hyl : ; e
2-[ 2- (?fsg?fn&iam/gf?cfﬁ“%ﬂge{ ﬂgirysggﬁ%ugPtuT%ar?-mg-s'spi ro-1'-cycl opent an- 4-yl ) benzoxazo
| -6-yl ] propionate, is taken up in 20 mM of ethanol and 10 m of water, and
the soRytion is adgyxed with 243 nmg (10 mol ) of Iithium hydroxide. The
m'xtur§ IS stifred_at RT for I6 h) nost of the ethanol is distilled off and
the m YFre is extPHcted with é’fhyl acetate. The conbi ned organi c phases
are droegH,over nmagorsi um sul phat e and concentrated, and the residue is
recrység‘:l | zed fro€1 5 m of et kll_pnol . This gives 430 ng of the title

conpou mp. 1722174C. 11.

2- (2, 30DFhydr o- 7- nethoxybenzof ¢ an- 2- spi ro-4' -t et rahydr opyr an- 4-yl ) benzoxaz
oi e- 6ceggoxyl ic ackd, A suspensi@p of 1.36 g (3.29 mmol) of methyl

2- (2, 3-di hydr o- 7- mé® Roxybenzof ur dn- 2- spi ro-4' -t et r ahydr opyr an- 4- yl ) benzoxaz
ol e- 6- P&etboxyl at e ¢dbnpound 18)CHsn a m xture of 100 ~m of water and 20 ni
of ethagelqis admgged with 630gm (26.2 mml) of |ithium hydroxide and
stirred at RT for 48 h. The ethanol is evaporated, a further 30 m of water
are add&8: and the F&4ction nixtdke is acidified to pH = 1-2 by dropw se
addi ti ogHef 2 N hydr ocbHgrH,CHacid, with stirring and ice-cooling. The

preci pj eis filtere f - th suction and dried over potassium

hydr oxpgg%s Thi s gives %H%Hzgwa the title conmpound of mp. > 260C. 12. 2-
2, 3- Di RCF,H CH,CH,CH, -

dr o- 7- geEhoxybenzof ur a@HZQC%@'Hg 0-4' -tetrahydropyran-4-yl ) benzoxazol e- 6car box
am de 300 ng (0.79 mmol ) o

2- (2, 3%6tmydr o- 7- net ho?ij'h@?'v?ﬁi%an- 2-spiro-4' -tetrahydropyran-4-yl)benzoxaz
ol e- 6- oatHoxylic acid CeigeapewseH,11 ) in 1 m of thionyl chloride are heated
at ref or 30 mn. C thionyl chloride is renoved under reduced

pr essubgﬁéljnd t he resi dgézﬁagb%vapor ated repeatedly with toluene. The

resi du®@CFs suspended i BHZHAH,Gf, acetone and 6 ml of concentrated ammoni a
are ad dropwi se withy ee~gooling. The precipitate is filtered off,
washedé{;e\nﬁfh cold acet o%gz gﬁcﬁzdri ed over potassium hydroxide. This gives 220
ng of PRetitle conpouf=®Cha p. 262- 264C. . 0 5 NOY 2002 8654W)0 04991 -
23  13ockpt hyl - CH,-O-CH,

2-(2, 3b i_hydr o- 7- net hog}qf)%n furan-2-spiro-1'-cycl opentan-4-yl)benzi m dazol
e- _ 5 ngoxyI ate 5.92°¢ (14 95 nmol ) of nethyl

3-am nOCH, [ (2, 3- di hydr eH{GHED hoxybenzof ur an- 2- spi ro-1' - cycl opent ane4- car bon
yl ) am enzoate (stagtifg saterial A2) in 20 m of thionyl chloride are
heat edagl%r eflux for 9%‘4%.&?’% reaction m xture is concentrated and

co- evaPéfdt ed repeat edCyWil2® t ol uene. 50 m of a saturated sodi um

bi carbegat e sol ution agp &gdsd, the mxture is extracted with 2 x 30 nl of
di chl oronet hane and the conbi ned organi c phases are dried over nmagnesi um
sul phaP&Hand concent r aCELHAPEHpr oduct crystal lizes fromethyl acetate.

Thi s gioogs, 3. 54 g of tle,¢htd-eHconpound of mp. 203C
OCF,H CH,CH,-O-CH,
OCF, CH,CH,-O-CH,

and the salts of the compounds mentioned in the tables.



14. Met hyl _ | 0 5 NOV 2002
2-(2, 3 &* Q% % met hoxybenzof uran-2-spiro-1'-cycl opent an-4-yl ) benzoxazol e5
xyl'ate 5

-carbo g (7.45 mml) of nethyl

3-[(2, 3-di hydr o- 7- met hoxybenzof ur an- 2- spi ro- 1' - cycl opent ane4- car bonyl ) am no
] - 4- hydr oxybenzoate (starting materi all5A3) in 15 m of thionyl chloride are
heated at reflux for 3 h. The reaction mxture is concentrated and

co-evaporated repeatedly with toluene. 50 m of a saturated sodi um
bi car bohiH.dof eamrernderad thederaw!a licae beraktoniess ang eiftthagibetiuents fR22ns -GHORM  of

di chl ofo Bt ifaNEa D ehitaho INeLk ALARBH heRRAS @émp’ﬂs@s déth @4 RVLHUBRETGH UM
sul phate and concentrate The product cr%sta izes fromethyl acetate.

This gnpRiOmergendgnigres iherqaf t”laé‘yffﬂﬁ‘ﬁ@datﬁd"‘@ ding fre raasMapgothe epgntiopeiscpn be
2-(2, 3sel§lar*alsédr|ﬁ Jmﬁaashaoxwmnwqusr gxéﬂilé’ By Lprefeyifiy ARE Nephratigy borResbaex@Zzol - 5

-yl acet, ate : g ) of net
3-[(2, rﬁ?ﬁWﬁ b E WEW%@¥§benzofuran 2-spi ro-1' - cycl opent ane4- car bonyl ) ami no
]-4- hydroxyphenylacetate (startlng material A4; crude product) in 10 m of

thlony r h. The action mxtu
concent iR g Peitiows e Hb FatBrPaReds st Rrede | B GRRE Fe:saBrlen 52 nd
aqueouHgRara idehijchl anin dreicls BR ahd B8, t@gemeadnteldcludxdtgathmwd cart®niatomesxd whict thdy Wi t h
2 x 30 ichl o n n i r i over
mag nesrgk$gﬁfgh%?e %ﬁgﬁ%gﬁkihﬁrg&zg%nﬁgggrﬂ % Qénﬁ ﬁ?%%§ﬁ§b$égﬁgﬁhb€er

Si | i cagigpslto [t*teoqunrmewétqwme farediant i@ whighOR23 aqld Bﬁdoqerﬂyestaaﬁ liriciudialg fthreotiwe carbon

I sopr opaholo. thc!H't%dQHré/gt%cR&p afdh ébfrOIMdul felrghy8RpRavAsy of mp. 130131C 0 5
Nov 2002 8654W0 04991 - 24 16.

2-(2, 3-di hydro-7- nethoxybenzofuran 2 splro 4' -t etrahydropyran-4-yl)benzoxaz
ol FE At’&h@&érﬁﬁﬁﬁ&éz@te&;r 20)&2@6 (idg SﬁtdﬂﬂmH\é sustito@t IRl can be attgched in the 4-, 5-, 6- or N

3- ro-7-me n- 2- s iro-4: -tetr ropyr.ané- aonyl ) am
ol - T R e R P R e a T
are heataehbdam thgSCorf@posBion. The reaction m xture is concentrated and
co-evaporated repeatedly with toluene. The crude product is recrystallized

fromacetonitrile. This gives 1.16 g of the title conmpound of mp. 180-181
C 17. Tl'mgi@\fw‘ion also provides a process for preparing the compounds of the formula | and their salts. The

2-( 2b3prdd:é§¥@5f QeHeri@hhoxmsbansraddin ?H&t é’c;rﬁﬂhﬁd% ok treG¥RIURN PR WARN &1 Yk ARMBazol e6
-carpo 0 ne

4-1(2, %Q/‘Eﬁa} %?lﬁav? nﬂ@%Hﬁ)?yib’ fahls wlc) lﬁav%grguéﬁ re rsa_\oied with compounds of the formula 1l in

- cycI wliienY & bxggenparNH aahRaicds-tie hyahingx ghemaioate (starting material A7) in
4 mM of thionyl chloride are heated at reflux for 6 h. The reaction m xture
is concentrated and co-evaporated repeatedly with toluene. 10 m of 2 N
NaOH are added, the m xture is extracted with 2 x 30 ml of dichl oronethane
and the conbi ned organi ¢ phases are washed with 10 ml of water and then
with 10 m of saturated sodium chloride solution, dried over magnesi um

sul phate and concentrated. The product crystallizes fromethyl acetate.
This gives 170 ng of the title conpound of mp. 178C. 18. Methyl

2- (2, 3-di hydro- 7- met hoxybenzof ur an- 2- spi ro-4' -t et rahydr opyran- 4-yl ) benzoxaz
ol e6-carboxylate 2.0 g (4.83 muol ) of nethyl

4-1 (2, 3-di hydro- 7- met hoxybenzof ur an- 2- spi ro-4' -t et rahydr opyr an4- car bonyl ) am
i no] - 3- hydr oxybenzoate (starting material A9) in 15 ml of thionyl chloride
are heated at 75C for 4.5 h. The reaction mxture is concentrated and
co-evaporated repeatedly with tol uene. The crude product is recrystallized
in acetonitrile. This gives 1.36 g of the title conmpound of mp. 215-225C.
Starting materials: Al

2-[2-(2, 3-Di hydr o- 7- net hoxybenzof uran- 2-spi ro-1' - cycl opent an- 4-yl ) benzoxazo
| -5-yl]propionitrile 800 ng (2.0 nmol ) of

2-{3-[ (2, 3-di hydro- 7- net hoxybenzof uran- 2-spiro-1'-cycl opent ane-4-carbonyl)a
m noj - 4- hydr oxyphenyl }propionitrile (starting material A5) in 10 m of
thionyl chloride are heated at reflux for 1 h. The reaction mxture is
concentrated and co-evaporated repeatedly with toluene. The residue is

I-'-"—q




0 5 NOV 200Z 8654W0 04991 -25 chromat ographed over silica gel [leﬂggei
and the product is crystallized from5 m of nethanol. This _ giveés ()mg
of thePFIYRP 49%hound of mp. 129-132C. A2. Met hyl

3-am no-4-[ (2, 3-di hydro- 7- met hoxybenzof uran- 2-spiro-1' - cycl opent ane- 4- car bo
nyl ) am no] benzoate 4.6 g (18.5 mmol ) -oif6 -

2, 3-di hydr o- 7- met hoxybenzof uran- 2-spiro-1 ~-cycl opent ane- 4-carboxylic acid
(starting material A10} in 10 m of thionyl chloride gre heated at refl ux
for 45 mn. The m xture_s then concentrateHYand gvaporated repeatedl y
wi th toluene. The N ori/de is dissolved'i of di oxane and, at
40C, added drop 56y {on of &3 g (25.9 ) of nethyl

3, 4- di ani nobenzoat e aFeQ3. £25.9 mvl) BN ylamne in 100 nl of
pyridine. The reacti®n mxt@)e is heated at 60C. Aftgpythe reaction has
ended (PLC control), m xture i s concentrated and co-evapor at ed
repeatedly with toluerien The residue is partitioned between water and et hyl
acetate. The produB? crystallizes fromtoluene. This gives 4.74 g of the
title conpound. A3. REthyl

3-[(2, 3-di hydr o- 7- met hoxybenzof ur an- 2-jspi ro- 1' - cycl opent ane- 4- car bonyl ) am n
0] 4- hydr oxybenzoate 1.5 g (6.1 nmol)

2, 3-di hydr o- 7- net hoxybenzof uran-2-spir'o-1 '-cycl opent ane- 4-carboxylic acid
(starting material A10) in 5 m of thionyl chloride are heated at reflux

for 45 mn. The mxture is then cent paH¥d_and{co- evaporated repeatedly
with toluene. The acyl chIRi' ; di sgpl ved A0 m of pyridine and the
solution is adm xed with 1. ul hyl

3- am no- 4- hydr oxybenzoate. The yixiure ispgstirred 3‘ RT overni ght and
heated at 70C for a further 5 B After the reactio as ended, the m xture

is concentrated and co-evaporat eskrepeatedly wth tol uene. The residue is
chr omat ogr aphed over silica %ﬁ gl uephe/ ethyl acetate = 9:1 ). The product
crystallizes from nethanol . is gl ves| 820 ng of the title conmpound. 05
NO1 2002 8654W)0 04991 -26 A4. Riet hyl
3-[(2, 3-di hydr o- 7- net hoxybenzof uran- 2-gpi ro-1' - cycl opent ane- 4- car bonyl )am n
0] - _ 4-hydroxyphenyl acetate 690 ng (2.8 nmol) of <
2, 3-di hydr o- 7- net hoxybenzof uran-2-spiro-1 '-cyclgpent ane- 4-carboxylic acid
(starting material A1O0) in 5 m mfthionyl _chhefide are heated at retl ux
for 60 mn. The mxture isd4 gent yat ed ¢l co-evaporated repeatedly
wi th toluene. The acyl chloride di ssd¥ ve 20 M of pyridine and the
solution is admixed with 540 my)TZ464 mbli) © rretq)ZA
3- am no4- hydr oxyphenyl acetate (gtarting nmaterial Al2) The m xture is
stirred at RT overnight. After tPh& reaction has ended, the mxture is
concentrated and co-evaporategofepeatedly with toluene. The residue is
partitioned between water and ethyl acetate and the organic phase is dried
over magnesi um sul phate. The cri®le product is reacted vdchamelt further
purification.

Suitable leaving groups Z are known to the person skilled in the art owing to his expert knowledge.

Suitable acy! halides of the formula il (Z = Cl or Br), for example, can be used as starting materials.

The reaction of the compounds of the formula Il with compounds of the formula Hll is preferably carried
out in the presence of a base, such as, for example, pyridine or triethylamine, in a suitable inert solvent,
for example in a cyclic hydrocarbon, such as toluene or xylene, or in any other inert solvent, such as

dioxane, or without additional solvent, preferably at elevated temperature.

The compounds of the formula IV, in which R1, R2, R3, R4 and Y are as defined above, which are
initially formed in the reaction are converted by intramolecular condensation into the corresponding
compounds of the formula |. This intramolecular condensation can be carried out, for example,
thermally by simple heating; however, it is preferably carried out in the presence of a suitable

condensing agent, such as, for example, thionyl chloride or phosphorus oxytrichloride, in a suitable



A5.
2-{3- [é r o- 7- met hoxybenzof uran- 2-spiro-1'-cycl opent ane- 4- car'!)onyzluy
m noj PWQB(?féﬁényl}propl onitrile 985 ngy (4.0 nmol) of

2, 3-di hydr o- 7- net hoxybenzof uran-2-spiro-1 '-cycl opent ane- 4-carboxylic acid
(starting material A10) in 5 m of thiqgnyl chloride are heated at reflux
for 2 h. The mxture is then concentrated and co-evaporated repeatedly with
tol uene. The acyl chloride ~is ~ dissolved in 5 m of dioxane and, at RT,
added dérﬁ)ptvli/éireort withdutsaeldtibhad Bolednt Bkl aPexcdsshofEBMlehsiag agent, preferably at elevated

2-(3-ano drox roronrtrrle mat eri al Al13) and 0.34 nl
Car 2 niappeby A APRER ] BRE b s e AUP R RegT 6. i ng b RT. ¢ he
m xture is concentrated and the product is crystallized from5 nl of

ﬁt E;ln?l‘\e rel&r‘oﬁ |sgroyg)§am]p1e,1§ar9eooéut gpgestcrlit;[eld?n e ”}2;91!,15?95 eflowmopm a%%%néiﬁ&m rSA‘ @

3-[ (2, & do Hyxersn naktild ¥y Bbe 20 tieraexaprpipias odestribedt inatrg dinemypticna- 4pptisatbonyl ) a
m noj WO QM%]@xybenzoat e 2.22 g (8.4 mmol) of

2, 3-di gr o- 7- met hoxybenzof ur an- 2- spi r o- 4' -t et r ahydr opyr an- 4- car boxyl i ¢
acid (starting material A1l ) in 10 ml of thionyl chloride are heated at

ref | uxThdfesdiing@ohpoli df @RCHINAME Meanithkreod gon%re@ it M Yl R a@Néhits of the
co- evagqorat ed repeatedly with toluene. The acyl chloride is di'ssolved in 40

m of ERTRCHRE °$Hl:?f°r5t”‘a1(5‘@‘°hééf‘o‘é’éﬁ f&FF&ﬁO\P%%"WVS”eQ '%taltrl?[ffeﬁr’f%PO“i‘dszl g (8.4 ol )
of rret hyl 3-am no4- hydroxybenzoate and O. 68 m (8.4 mmol) of pyridine in 20
m I oxan t for 90 mn t he

Concent PR et shie s i ufief 2 & Ludhe FaraSiardih RORRIE RS haveore Thi s
gi ves eénigpsafiventabotd ¢dnebeqxoeq’misﬂm$ defscriveg in BB &x&AGNE belovd o5in N@YanR@0Z@ES54 WD 0
04991

4-1(2, %%T‘aﬁ‘%ofr o-%@rﬁeﬁk By 8RS G ans 52 e s en g R SR Rt A a2 LA BT ) ani n
o] 3- hy@redwgft@éﬁs@ap é“le(') &j? E(n%%ﬂramr’cb\rs)neenmgs given above

2, 3-di hydro-7- nethoxybenzofuran 2-spiro-1 '-cyclopentane 4- carboxylic acid
(startrn mat er | al Alo% in of thion chloride are heated at refl ux
for 60CRIRCUEHA! e g ! 'H1‘Wcﬂrze's SShydrpxy Wcaéﬁt'?htR@da’}QrW Raye NApBIeEd
repeat gidéryahwivé barit bé titaieed deesaitel ic GLBI0dE9d, sr bl sBBbyeshd tachBued witdh are

pyri di n dmxed with 3.1 g (18.6 mol) of nethyl

4-am n%ﬁﬂ% g ﬁ%ﬁeriog‘nsg Iéfntﬂe“ﬁﬁ m xture is stirred at RT for 4 h and heated
at 70C for a further 5 h. After the reaction has ended, the mxture is

CONCeNEERbEHISBONE RrAUBMPERUGEWS BREALRY:3halclil atrnENErowT BE- 68 hidlifrdof
partiti oned between water and ethyl acetate and the organic phase is dried

over niififddl HFALHSPRSIEOMaKEEPSBuCt crystal |izes when the sol vent is
evaporated, giving 2.96 g of the title corrpound of m p. > 230C. A8. Ethyl

% {ng] % tﬁs&/:g?rgeé)(vgpgrr\é)w e t Be?s)énagpez f kh? art t%it ere areI 3 rﬁée?%?reac ive ceAhtresa(r)rpgnyl )a
2, 3-di htydlnmmﬁtanteltdnobte,rmédrafeﬁtumadrbezresepasarm4qblo@wle@pm¢t%meectl4e ceatrboieyippreriaci d

( St ar t bynﬂrofE@ttr\%rdr&Jps ANPder tdaidwH retior 3ipP5%kd Epm:fﬁééllggt {RE BedtE@tBLlioR kel A UX

. The reaction mxture is then concentrated and co-evaporated
r epeat é@fP'ﬂPd\ﬁefq‘i‘Pf‘%‘l foretie userpi@ laigy PuebRT G Prawen REotgFtve Grapey 'Slf?F“QCfOFrﬁxa@P'edF oxane
and, at v G8éne, BEEREeAEOE IS Ordafic ByStResis, U6Hm Wiey 2. Jong, 1089. O nmol ) of et hyl
2-(4- am no3- hydroxyphenyl )propionate (starting material Al4) and 1.2 n
(15.0 Mol ) of pyridine in 20 mM of dioxane. The m xture is stirred at RT
for 2 daysiredAforeourideef the &etniie holitaisedead dd ,cotvretedrintot alineg corspanodece titerfertneld land

co- ?VaBg '(Fj?rﬁ Fﬁzaq i ?ﬁ?‘ i n\M trth% g?gs%?entg oﬂler}re%%%rq uth? CSMS ?%r @Pg‘g =over

silica Iuene et d from
20 1 GRG0 grrwgne of thg fermuteHén whigh B1 cwmargfas fefred atkye 172C.

A9. Me m’ h4 comprlses an ester group, by acidic or_alkaline hydrolysis, or to prepare the corresponding
4-1( 2, 3 di gdro- - met hoxybenzof uran-2-spiro-4'-tetrahy dro;%ran 4-carbonyl)a
g

m no] - 80 b;@@gt@ﬁwalagur@s 3ﬁth@f0(rgul@H 1?ngf in which R61 and R62 have the meanings

2, 3- di hivel abdeMerhd GearheRZHE léﬂ@e!hta%e&ﬁlyr&rr‘?ed‘ &@tarnarbgdirsryptwradrno@s xasoxyiheC
chloride are heated at

acrd startin All in
refl u§< PET3PN %'%ﬂi'qﬁ "’T’T‘rgorreé%{E?'% %d??ﬁ&eﬂr”’etﬂ? §X“I"H’ %’H’cent rated and

co-evaporated repeatedly vm'th t ol uene The acyl chloride is dissolved in 40

m of 0X and, sol utian

oty SbE SRR sBleal T B SRRSO E Tk BeetionE cBheaith S di ne
in 80 hﬂ\ovmfpedrseﬁmammh@ymswhngr@ thesscs\terntme/dcmanRTedr!ﬁta"ngmerrearftujgtrweine
concentrated, and the product is triturated with 100 m of hot nethanol.
This gives 3.27 g of the title conmpound of mp. > 260C. 0 5 NOv 200z
B654W)0 04991 -28 AlO.

2, 3- Di hydr o- 7- net hoxybenzof uran- 2-spiro-1' -cycl opent ane-4-carboxylic acid _



The preparation of the title conpound is described in W96/03399. B&LNOV 2002
2,3-Di é thoxybenzofuran 2-spiro-4'-tetrahydropyran-4-carboxylic
acid T 5%&8% dion of the title conpound i s described in W96/ 03399. Al2.
Met hyl 3- am no- 4- hydr oxyphenyl acetate Lit.: D.R Shridhar et.al.; Indian J.
Chem Sect. B; 20 (1981 ) 311-313 Al3-18-

3- Am no- 4- hydr oxyphenyl )propionitrile Lit.: D.W Dunwell, D. Evans, T.A

H cks; J. Med. Chem 18 (1975) 53-58 Al4.
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phar macol ogi cal properties which nmake them comercially utilizable. As
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ast skin, of the central nervous stem  of the
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necros@%ﬁpﬁékéﬁm(TNF) or oxygen radicals and proteases. The conpounds
according to the invention are distinguished here by |ow toxicity, good
enteral_ absorption thgh bloavallablllty a Iarge t herapeutic breadth and
t he abdBRilowna exaymasi Lafst o diugiate e dptestiondiriags MoKt rB?rt”OE'PﬁbIt Ligspyse; WA t i ng
proper tcb@gountihef tenpaurds waesOpdpatgtidnas tride ekmvwaeaﬁb@ﬁmarbee igpaaanl ann
human ang vet eralngarrél m::drlncnnnref ar p t hrer ag}e{ét CS ﬁ qe \% an be tused,
exanpl &SP (LMY T LY ARt S &”b?oB%y?e SRS I r?& TSP EE'eaay
acut e ardessHechniques i n particular inflammatory and all ergen-induced) airway
di sorders of various origins (bronchitis, allergic bronchitis, bronchi al
ast hma, enphysema, COPD); dernmatoses (especially of proliferative,
i nf | amimiNGrayamples. 4n-p edegpies Mpliag Paitic A dgaotes Bpurts) ARpIdenotess Bintieés) R Genolsar i s)
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, uritus in t n ital area, alopecia areata)
hypertmﬁﬂ%}'@gg‘ég‘? %xa"B[egc?B?{&e'f ﬁ?re@r@ffﬁgﬁ’g?@g‘iﬁ’&ft'?edl"fei”@iﬂ ar and wi de-area
pyoder m as, endogenous and exogenous acne, acne rosacea and ot her
proliferative, inflammatory and allergic skin disorders; disorders which
are based on an excessive release of TNF and | eukotrienes, e.g. disorders
of the arthritis type (rheumatoid arthritis, rheumatoid spondylitis,
osteoarthritis and other arthritic conditions), disorders of the imune
system (AIDS, nultiple sclerosis), graft-versus-host reactions, transpl ant
rejection reactions, synptons of shock [septic shock, endotoxin shock,
gram negati ve sepsis, toxic shock syndrome and ARDS (adult respiratory
di stress syndrone)], and generalized inflammations in the gastrointestinal
area (Crohn's disease and ulcerative colitis); disorders which are based on
allergic and/or chronic, faulty imunol ogical reactions in the area of the
upper airways (pharynx, nose) and the adjacent regions (paranasal sinuses,
eyes), such as, for exanple, allergic rhinitis/sinusitis, chronic
rhinitis/sinusitis, allergic conjunctivitis and nasal polyps; but also
di sorders of the heart which can be treated by PDE inhibitors, such as, for
exanpl e, cardiac insufficiency, or disorders which can be treated on
account of the tissue-relaxant action of the PDE inhibitors, such as, for
exanpl e, erectile dysfunction

for



or colics of the kidneys and the ureters in connection with ki dneé W‘Fi
In addi tion, the conpounds according to the invention can be enpl yi 002
the t rRERAORO489 di abet es i nsi pi dus and disorders in 0 5 NOvV Z002 8654W0
04991 -30 connection with disturbances of brain netabolism such as, for
exanpl e, cerebral senility, senile dermentia (Al zheinmer's denentia),

mul hi nfarct denmentia or alternatively disorders of the CNS, such as, for
exanpl e, depressions or arteriosclerotic denentia. A further subject of the
invention is a process for the tredxamptesof mammual s, incl udi ng humans, =
which are suffering fromone of the abovenentioned illnesses. The process
is characterized in that a therapeutically efficacious and

phar macol ogi cal |y tol erabl e anount of one or nore of the conpounds

accor dinfgpreduatiie i nvention is administered to the sick manmal . The
invention further relates to the conpounds according to the invention for
use in the treatnent_and/or prophylaxis of illnesses, in particular the

i || neskes Zi23tDibndrg-7-mathoxyhesrefuran-3-sniean swycloppatapd-wisenzimidazele5f t he
conpounds Qesddyfié Rfldt 0 the invention for the production of medicanments

whi ch are enployéd for the treatnment andlor prophylaxis of the illnesses
menti oned. Medi canents for the treatnent andl or prophylaxis of the
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phos pHagli \@seusm. d8isgives 30§ get the (itpRmpogntofimea #BAg§4e°6- the attenuatr on of the

synptons of illnesses which are connected with cyclic nucl eotide
phosphodi es erases of t pe 4 and the sui tab| I | ty of the rredr canment for the
pr ophy axi & 2e¥ Dy &e i3 bengof it QPENtaE Zimigazqledycl i ¢

nucl eot i dwr est erases of type 4 bei ng i ndi cat ed on the secondary
pack or on the information |eaflet of the comrercial product, and the

medi cament contai ni ng one or nore conpounds of the fornula | according to
the in@ntioa. The7secomdar y ochack:(2.BHéygpilmaetpoyberizoimntadpip-geyclogentan-
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regarded as_standard the person skill he art for nedi canents of
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active conpound content advantag eouslr}/ bel ng between 0.
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know edge with the excipients which ace suitable for the desired
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carboxylic acid

A suspension of 120 mg (0.32 mmol) of methyl 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1’-cyclo-
pentan-4-yl)benzoxazole-5-carboxylate (compound 14) in a mixture of 10 ml of water and 10 ml of
ethanol is admixed with 40 mg (0.83 mmol) of lithium hydroxide and stirred at 60°C for 24 h. The
mixture is neutralized with half-concentrated hydrochloric acid and extracted with 2 x 20 mil of ethyl
acetate. The combined organic phases are dried over magnesium sulphate and concentrated until
crystallization starts. The crystal slurry is filtered off with suction and dried, giving 70 mg of the title

compound of m.p. > 250°C.
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corrpougg @SU &J,%Ef is possible to use, for exanple, antioxidants

di sper ih Si f| ers, preservatives, solubilizers or perneation
pronoters. For the treatment of disorders of the respiratory tract, the
conpounds according to the invention-&20e preferably al so adm ni stered by

i nhal ation. For this, these are either admnistered directly as a powder
(pref e abl . Aol GO At/
suspensi on W =MWt G =—prepe v 3
admi ni st r aadién forms, reference is made, for exarrple to the details in
Eur opean Patent 163 965. For the treatnent of dermatoses, the conpounds

according to the invention are in garti cular used in the formof those
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i nhal ati on ly between 0.1 and 3 ng per day. The customary dose
in the case of systemc therapy (p.o. or i.v.) is between 0.03 and 3 ng per
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i nhibition of cel i vation. Z i nhibition by the substances according
to the invention is thus a central i ndi cat or of the suppression of
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phosphodi est Er ase | n!hl bitors render bronchodilTatory therapy redundant in
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Torphy TJ et al., Phosphodi esterase inhibitors: new opportunities for

treat mgn t I
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The acbbé/‘,'l\x% % was carried out according to the nethod of Baue

Schwabe s adapted to mcrotitre plates (Naunyn-Schm edeberg's

Arch. Pharmacol. 1980, 311, 193-198). The PDE reaction takes place in the
first step here. In a second step, the2resulting 5 -nucleotide is cleaved
by a 5' nucloetidase of the snake venomof Crotalus atrox to the uncharged

nucl eogi dey.d fpifi8rd-fi 8 ! ok Bid- g'e
remai ni ng ! ) re el uted
directly iparboxAntidei al s, into wmchzm of scintillator fluid are

additionally added, for counting using 2 m of 30 nM amoni um formate (pH

6.0). The inhibitory values determ ned for the co% unds according to the
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ammonia are added dropwise with ice-cooling. The mixture is then allowed to warm to RT. After the
reaction has ended (TLC control), the acetone is distilled off and the reaction mixture is diluted with
10 ml of water. The precipitate is filtered off, washed with cold water and cold acetone and dried over

potassium hydroxide. This gives 260 mg of the title compound of m.p. 238-240°C.

8. 2-(2,3-Bihydro-7-methoxybenzofuran-2-spiro-1’-cyclopentan-4-yl)benzoxazole-6-
carboxylic acid

18 g (475 mmol) of methyl 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1'-cyclopentan-
4-yl)benzoxazole-6-carboxylate (compound 17) in 30 ml of 4 N aqueous sodlum hydroxnde solution and
30 ml of methanol are heated at 80°C for 1 hour. The reaction mixture is allowed to cool and diluted
with 300 ml of water, and 20 m! of half-concentrated hydrochloric acid are slowly added dropwise with
stirring. The product is filtered off and dried under high vacuum. This gives 0.95 g of the title compound
of m.p. > 250°C.

9. 2-morpholin-4-ylethyl  2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1’'-cyclopentan-4-yl}-

benzoxazole-6-carboxylate

1.5 g (4.1 mmol) of 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1°-cyclopentan-4-yl}benzoxazole-6-
carboxylic acid (compound 8) in 10 ml of thiony! chloride are heated at reflux for 45 min. The mixture is
allowed to cool and concentrated and co-evaporated repeatedly with toluene. Over a period of 15 min,
the residue is added a little at a time to a solution of 1.49 ml (12.3 mmol}) of N-(2-
hydroxyethyl)morpholine and 33 pl (0.41 mmol) of pyridine in 30 ml of dioxane. After 20 min, the
mixture is filtered and the filirate is concentrated. The residue is chromatographed over silica gel [ethy!
acetate]. The product crystallizes from acetonitrile. This gives 1.49 g of the title compound of m.p. 143-
144°C.
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3-7C-c¢ gal Q/I net hoxy, benzyloxy or conpletely or predom nantly

fluori %5 48Ut ed 1- 4C al koxy, R2 is hydrogen or 1-4C-alkyl and R3 is
hydrogen or 1-4C-alkyl, or in which R2 and R3, together and including the
two carbon atonms to which they are at-t2ached, are a spiro-linked 5-, 6- or

7- menber ed hydrocarbon ring which, if desired, is interrupted by an oxygen
atom [
hydr oxyl, C Ry

O or R51 E_@MHZ O V\/nere R51 S hydrogen 1- 7C—a| kyI

3-7C-cycl oal kyl or 3- 7C—cyc| oal kyl net hyl and R52 is 1-7C al kyI ,

3-7C-cycl oal kyl or 3-7C-cycl oal kyl net hyl, or where R51 and R52, together
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1, 2, and t salts of conpounds
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cycl ohexane, tetra uran or tetrahydropyran ring,

11. 2-(2,3-Dihydro-7-methoxybenzofuran-2-spiro-4’-tetrahydropyran-4-yl)benzoxazole-6-

carboxylic acid

A suspension of 1.36 g (3.29 mmol) of methyi 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-4’-tetra-
hydropyran-4-yl)benzoxazole-6-carboxylate (compound 18) in a mixture of 106 'ml‘ of water and 20 ml of
ethanol is admixed with 630 mg (26.2 mmol)} of lithium hydroxide and stirred at RT for 48 h. The ethanol
is evaporated, a further 30 ml of water are added and the reaction mixture is acidified to pH = 1-2 by
dropwise addition of 2 N hydrochloric acid, with stirring and ice-cooling. The precipitate is filtered off
with suction and dried over potassium hydroxide. This gives 1.21 g of the title compound of m.p.
> 260°C.

12. 2+(2,3-Dihydro-7-methoxybenzofuran-2-spiro-4‘-tetrahydropyran-4-yljbenzoxazole-6-

carboxamide

300 mg (0.79 mmol) of 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-4’-tetrahydropyran-4-yl)benz-
oxazole-6-carboxylic acid (compound 11) in 1 mi of thiony! chloride are heated at reflux for 30 min.
Excess thionyl chloride is removed under reduced pressure and the residue is co-evaporated
repeatedly with toluene. The residue is suspended in 20 ml of acetone and 6 ml of concentrated
ammonia are added dropwise with ice-cooling. The precipitate is filtered off, washed with cold acetone

and dried over potassium hydroxide. This gives 220 mg of the title compound of m.p. 262-264°C.
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(R52) Eﬁ@%"?ﬁ Twhere R51 is hydrogen or 1-4C-al kyl and R52 is 1-4C-al kyl,
or where R51 and R52, together and including the nitrogen atomto which
both are attached, are a 5-, 6- or 7-y8vered hydrocarbon ring which, if
desired, is addltlonal |y |nterrupt ed by a group -N(R7)- or an oxygen atom
R6 is 0 ) he

hydrogeri 0 > R simele 4 ' LELAS z is
1 or 2, sar,bQX,ﬂ 4 and t he salts of these corrpounds 3. Corrpounds of the
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14. Methyl 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1’-cyclopentan-4-yl}benzoxazole-

5-carboxylate

296 g (7.45 mmol) of methyl 3-[(2,3-dihydro-7-methoxybenzofuran-2-spiro-1-cyclopentane-
4-carbonyl)amino}-4-hydroxybenzoate (starting material A3) in 15 ml! of thiony! chloride are heated at
reflux for 3 h. The reaction mixture is concentrated and co-evaporated repeatedly with toluene. 50 m! of
a saturated sodium bicarbonate solution are added, the mixture is éxtra{cted with 2 x 30 m! of
dichloromethane and the combined organic phases are dried over magnesium sulphate and
concentrated. The product crystallizes from ethyl acetate. This gives 1.95 g of the title compound of
m.p. 167-169°C.

15. Methyl 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-1'-cyclopentan-4-yl)benzoxazol-5-yl-

acetate

1.1 g (28 mmol) of methyl 3-{(2,3-dihydro-7-methoxybenzofuran-2-spiro-1°-cyclopentane-
4-carbonyl)amino]-4-hydroxyphenylacetate (starting material A4; crude product) in 10 ml of thionyl
chloride are heated at refiux for 6 h. The reaction mixture is concentrated and co-evaporated
repeatedly with toluene. 25 mi of 2 N aqueous sodium hydroxide solution are added, the mixture is
extracted with 2 x 30 m! of dichloromethane and the combined organic phases are dried over
magnesium sulphate and concentrated. The product is chromatographed over silica gel [toluene/ethyl
acetate = 20:1] and crystallized from isopropanol. This gives 200 mg of the title compound of m.p. 130-
131°C.
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YoRX4: E@W%}-S-hydroxybenzoate (starting material A7) in 4 ml of thionyl chloride are heated at
reflux for 6 h. The reaction mixture is concentrated and co-evaporated repeatedly with toluene. 10 ml of
2 N NaOH are added, the mixture is extracted with 2 x 30 mi of dichloromethane and the combined
organic phases are washed with 10 ml of water and then with 10 ml of saturated sodium chloride
solution, dried over magnesium sulphate and concentrated. The product crystalhzés from ethyl acetate.

This gives 170 mg of the title compound of m.p. 178°C.

18. Methyl 2-(2,3-dihydro-7-methoxybenzofuran-2-spiro-4’-tetrahydropyran-4-yl}benzoxazole-
6-carboxylate

20 g (4.83 mmol) of methyl 4-[(2,3-dihydro-7-methoxybenzofuran-2-spirc-4°-tetrahydropyran-
4-carbonyl)amino]-3-hydroxybenzoate (starting material A3) in 15 ml of thionyl chloride are heated at
75°C for 4.5 h. The reaction mixture is concentrated and co-evaporated repeatedly with toluene. The

crude product is recrystallized in acetonitrile. This gives 1.36 g of the title compound of m.p. 215-225°C.

Starting materials:

A1. 2-[2-(2,3-Dihydro-7-methoxybenzofuran-2-spiro-1’-cyclopentan-4-yl)benzoxazol-5-yl]-
propionitrile

800 mg (2.0 mmol) of 2-{3-[(2,3-dihydro-7-methoxybenzofuran-2-spiro-1°-cyclopentane-4-carbonyl)ami-
no)-4-hydroxyphenyl}propionitrile (starting material A5) in 10 ml of thionyl chloride are heated at reflux

for 1 h. The reaction mixture is concentrated and co-evaporated repeatedly with toluene. The residue is
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690 mg (2.8 mmol) of 2,3-dihydro-7-methoxybenzofuran-2-spiro-1°-Cyclopentane-4-carboxylic acid

(starting material A10) in 5 ml of thiony! chloride are heated at reflux for 60 min. The mixture is then
concentrated and co-evaporated repeatedly with toluene. The acy! chioride is dissolved in 20 ml of
pyridine and the solution is admixed with 540 mg (2.64 mmol) of methyl 3-amino-
4-hydroxyphenylacetate (starting material A12) The mixture is stired at RT overnight. After the
reaction has ended, the mixture is concentrated and co-evaporated repeatedly with toluene. The
residue is partitioned between water and ethyl acetate and the organic phase is dried over magnesium

sulphate. The crude product is reacted without further purification.

A5. 2-{3-[(2,3-Dihydro-7-methoxybenzofuran-2-spiro-1’-cyclopentane-4-carbonyl)amino]-4-

hydroxyphenyl}propionitrile

985 mg (4.0 mmol) of 2,3-dihydro-7-methoxybenzofuran-2-spiro-1’-cyclopentane-4-carboxylic acid
(starting material A10) in 5 m! of thionyl chloride are heated at reflux for 2 h. The mixture is then
concentrated and co-evaporated repeatedly with toluene. The acyl chléridé'is'dissolved in 5 ml of
dioxane and, at RT, added dropwise to a solution of 650 mg (4.0 mmol) of 2-(3-amino-
4-hydroxyphenyl)propionitrile (starting material A13) and 0.34 ml (4.2 mmol) of pyridine in 5 ml of
dioxane. After 3 h of stirring at RT, the mixture is concentrated and the product is crystallized from 5 ml

of methanol. This gives 1.18 g of the title compound of m.p. 151-153°C.

A6. Methyl 3-[(2,3-dihydro-7-methoxybenzofuran-2-spiro-4 '-tetrahydropyran-4-carbonyl)-

amino]-4-hydroxybenzoate

2.22 g (8.4 mmol) of 2,3-dihydro-7-methoxybenzofuran-2-spiro-4 '-tetrahydropyran-4-carboxylic acid
(starting material A11) in 10 mi of thiony!l chloride are heated at reflux for 75 min. The reaction mixiure
is then concentrated and co-evaporated repeatedly with toluene. The acyl chloride is dissolved in 40 ml
of dioxane and, at 10°C, added dropwise to a solution of 1.4 g (8.4 mmol) of methy! 3-amino-
4-hydroxybenzoate and 0.68 ml (8.4 mmol) of pyridine in 20 m! of dioxane. The mixture is stirred at RT
for 90 min and then concentrated, and the product is crystallized from 100 ml of methanol. This gives
2.6 g of the title compound of m.p. 258-260°C.
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2.48 g (10.0 mmol) of 2,3-dihydro-7-methoxybenzofuran-2-spiro-1°-cyclopentane-4-carboxylic acid
(starting material A10) in 5 ml of thiony! chloride are heated at reflux for 1 h The reaction mixture is
then concentrated and co-evaporated repeatedly with toluene. The acyl chlorlde is dissolved in 20 mi of
dioxane and, at < 20°C, added dropwise to a solution of 2.1g (10.0 mmol) of ethyl 2-(4-amino-
3-hydroxyphenyl)propionate (starting material A14) and 1.2 ml (15.0 mmol) of pyridine in 20 ml of
dioxane. The mixture is stirred at RT for 2 days. After the reaction has ended, the mixture is
concentrated and co-evaporated repeatedly with toluene. The residue is chromatographed over silica
gel [toluene/ethyl acetate = 4:1]. The product is crystallized from 20 ml of methanol. This gives 3.1 g of
the titte compound of m.p. 170-172°C.

A9. Methyl 4-[(2,3-dihydro-7-methoxybenzofuran-2-spiro-4’-tetrahydropyran-4-carbonyl)-

amino]-3-hydroxybenzoate

2.34 g (9.0 mmol) of 2,3-dihydro-7-methoxybenzofuran-2-spiro-4 -tetrahydropyran-4-carboxylic acid
(starting material A11) in 10 m! of thionyl chioride are heated at reflux for 75 min. The reaction mixture
is then concentrated and co-evaporated repeatedly with toluene. The acyl chloride is dissolved in 40 ml
of dioxane and, at 10°C, added dropwise to a solution of 1.51 g (9.0 mmol} of methyl 4-amino-
3-hydroxybenzoate and 0.73 ml (9.0 mmol) of pyridine in 80 mi of dioxane. The mixture is stirred at RT
for 90 min and then concentrated, and the product is triturated with 100 mi of hot methanol. This gives

3.27 g of the title compound of m.p. > 260°C.
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connection with disturbances of brain metabolism, such as, for example, cerebral senility, senile -
dementia (Alzheimer's dementia), multinfarct dementia or alternatively disorders of the CNS, such as,

for example, depressions or arteriosclerotic dementia.

A further subject of the invention is a process for the treatment of mammals, including humans, which
are suffering from one of the abovementioned ilinesses. The process is characterized in that a
therapeutically efficacious and pharmacologically tolerable amount of one or more of the compounds

according to the invention is administered to the sick mammal.

The invention further relates to the compounds according to the invention for use in the treatment

and/or prophylaxis of ilinesses, in particular the ilinesses mentioned.

The invention likewise relates to the use of the compounds according to the invention for the production

of medicaments which are employed for the treatment and/or prophylaxis of the ilinesses mentioned.

Medicaments for the treatment and/or prophylaxis of the ilinesses mentioned, which contain one or

more of the compounds according to the invention, are furthermore a subject of the invention.

A further subject of the invention is a commercial product, consisting of a customary secondary pack, a
primary pack containing the medicament (for example an ampoule or a blister pack) and, if desired, an
information leaflet, the medicament exhibiting antagonistic action against cyclic nucleotide
phosphodiesterases of type 4 (PDE4) and leading to the attenuation of the symptoms of illnesses which
are connected with cyclic nucleotide phosphodiesterases of type 4, and the suitability of the
medicament for the prophylaxis or treatment of ilinesses which are connected with cyclic nucleotide
phosphodiesterases of type 4 being indicated on the secondary pack or on the information leaflet of the
commercial product, and the medicament containing one or more compounds of the formula |
according to the invention. The secondary pack, the primary pack containing the medicament and the
information leaflet otherwise comply with what would be regarded as standard to the person skilled in

the art for medicaments of this type.

The medicaments are prepared by processes which are known per se and familiar to the person skilled
in the art. As medicaments, the compounds according to the invention (= active compounds) are either
employed as such, or preferably in combination with suitable pharmaceutical excipients, e.g. in the form
of tablets, coated tablets, capsules, suppositories, patches, emulsions, suspensions, gels or solutions,

the active compound content advantageously being between 0.1 and 95%.

The person skilled in the art is familiar on the basis of his/her expert knowledge with the excipients

which are suitable for the desired pharmaceutical formulations. In addition to solvents, gel-forming
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agents, ointment bases and other active compound vehicles, it is possible to use, for example, .

antioxidants, dispersants, emulsifiers, preservatives, solubilizers or permeation promoters.

For the treatment of disorders of the respiratory tract, the compounds according to the invention are
preferably also administered by inhalation. For this, these are either administered directly as a powder
(preferably in micronized form) or by nebulization of solutions or suspensions which contain them. With
respect to the preparations and administration forms, reference is made, for example, to the details in
European Patent 163 965.

For the treatment of dermatoses, the compounds according to the invention are in particular used in the
form of those medicaments which are suitable for topical application. For the production of the
medicaments, the compounds according to the invention (= active compounds) are preferably mixed
with suitable pharmaceutical excipients and further processed to give suitable pharmaceutical
formulations. Suitable pharmaceutical formulations which may be mentioned are, for example,
powders, emulsions, suspensions, sprays, oils, ointments, fatty ointments, creams, pastes, gels or

solutions.

The medicaments according to the invention are prepared by methods lénovilh p.er se. Dosage of the
active compounds takes place in the order of magnitude customary for PDE inhibitors. Thus topical
application forms (such as, for example, ointments) for the treatment of dermatoses contain the active
compounds in a concentration of, for example, 0.1-99%. The dose for administration by inhalation is
customarily between 0.1 and 3 mg per day. The customary dose in the case of systemic therapy (p.o.

ori.v.)is between 0.03 and 3 mg per kilogram per day.
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Biological investigations

In the investigation of PDE4 inhibition at the cellular level, the activation of inflammatory cells has
particular importance. As an example, the FMLP (N-formyl-methionyl-leucyl-phenylalanine)-induced
superoxide production of neutrophilic granulocytes may be mentioned, which can be measured as
luminol-potentiated chemoluminescence [McPhail LC, Strum SL, Leone PA and Sozzani S, The
neutrophil respiratory burst mechanism. In “Immunology Series” 1992, 57, 47-76;, ed. Coffey RG
(Marcel Decker, Inc. New York-Basle-Hong Kong}].

Substances which inhibit chemoluminescence and cytokine secretion and the secretion of inflammatory
mediators on inflammatory cells, in particular neutrophilic and eosinophilic granulocytes, T
lymphocytes, monocytes and macrophages, are those which inhibit PDE4. This isoenzyme of the
phosphodiesterase families is particularly represented in granulocytes. Its inhibition leads to an
increase in the intracellular cyclic AMP concentration and thus to the inhibition of cell activation. PDE4
inhibition by the substances according to the invention is thus a central indicator of the suppression of
inflammatory processes (Giembycz MA, Could isoenzyme-selective phosphodiesterase inhibitors
render bronchoditatory therapy redundant in the treatment of bronchial asthma?. Biochem Pharmacol
1992, 43, 2041-2051; Torphy TJ et al,, Phosphodiesterase inhibitors: néw o.ppo'rtunities for treatment
of asthma. Thorax 1991, 46, 512-523; Schudt C et al., Zardaverine: a cyclic AMP PDE 3/4 inhibitor. In
“New Drugs for Asthma Therapy”, 379-402, Birkhduser Verlag Basle 1991; Schudt C et al., Influence
of selective phosphodiesterase inhibitors on human neutrophil functions and levels of cAMP and Ca;
Naunyn-Schmiedebergs Arch Pharmacol 1991, 344, 682-690; Tenor H and Schudt C, Analysis of PDE
isoenzyme profiles in cells and tissues by pharmacological methods. In “Phosphodiesterase Inhibitors”,
21-40, “The Handbook of Immunopharmacology”, Academic Press, 1996; Hatzelmann A et al,
Enzymatic and functional aspects of dual-selective PDE3/4-inhibitors. In “Phosphodiesterase

Inhibitors”, 147-160. “The Handbook of Immunopharmacology”, Academic Press, 1996).
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R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
5-, 6- or 7-membered hydrocarbon ring which, if desired, is interrupted by an oxygen atom,

R4 is C(O)R5, C(O)RS, -CH,,-C(O)R5 or -C,H,,-C(O)R86, where

R5 is hydroxyl, 1-7C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, H,N-C H,,-O- or
R51(R52)N-C H,,-O-, where

R51 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl and

R52 is 1-7C-alkyl, 3-7C-cycloalkyl or 3-7C-cycloalkylmethyl, or where

R51 and R52, together and including the nitrogen atom to which both are attached, are a 5-, 6- or
7-membered hydrocarbon ring which, if desired, is additionally interrupted by a group -N(R7)- or
an oxygen atom,

R6 is N(R61)R62, where R61 and R62 independently of one another are hydrogen, 1-7C-alkyl, 3-7C-
cycloalkyl or 3-7C-cycloalkylmethyl,

R7 is hydrogen or 1-4C-alkyl,

m is2,3o0r4,

n is1,2 30r4,

p is1,2,30r4,

and the salts of these compounds.
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fluorine-

R2 s 1-4C-alkyl and

R3  is hydrogen or 1-4C-alkyl,

or in which

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane, cyclohexane, tetrahydrofuran or tetrahydropyran ring,

R4 is C(O)R5, C(O)RS8, -C,H,-C(O)R5 or -C,H,,-C(O)R6, where

R5 is hydroxyl, 1-7C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, H,N-C H,,-O- or
R51(R52)N-C H,,-O-, where

R&1 is hydrogen or 1-4C-alky! and

R52 is 1-4C-alkyl, or where

R51 and R52, together and including the nitrogen atom to which both are attached, are a 5-, 6- or
7-membered hydrocarbon ring which, if desired, is additionally interrupted by a group -N(R7)- or
an oxygen atom,

R6 is N(R61)R62, where R61 and R62 independently of one another are h)'/dro'gen or 1-4C-alkyl,

R7  is hydrogen or 1-4C-alkyl,

m is2,3o0r4,

n is1or2,

P is1,2,3o0r4,

and the salts of these compounds.

3. Compounds of the formula | according to claim 1 in which

Y is O (oxygen) or NH,

R1 is methoxy, ethoxy, cyclopropylmethoxy or completely or predominantly fluorine-substituted
1-2C-alkoxy,

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane, cyclohexane, tetrahydrofuran or tetrahydropyran ring,

R4 is C(O)RS5, C(O)RS8, -C,H,,-C(O)R5 or -C,H,,-C(O)RS6, where

RS  is hydroxyl, 1-4C-alkoxy or R51(R52)N-C H,,-O-, where

R51 is hydrogen or 1-4C-alky! and

R52 is 1-4C-alkyl, or where

R51 and R52, together and including the nitrogen atom to which both are attached, are a 6-membered
hydrocarbon ring which, if desired, is interrupted by a group -N{R7)- or an oxygen atom,

R6  is N(R61)R62, where R61 and R62 independently of one another are hydrogen or 1-4C-alkyl,

R7  is hydrogen or 1-4C-alkyl,
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4. Compounds of the formula | according to claim 1 in which

Y is O (oxygen) or NH,

R1  is methoxy,

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane or tetrahydropyran ring,

R4 is carboxyl, carboxymethyl, carboxymethylmethyl, methoxycarbonylmethyl, methoxycarbonyl-
methylmethyl, methoxycarbonyl, aminocarbonyl or morpholin-4-ylethyleneoxycarbonyi,

and the salts of these compounds.

5. Compounds of the formula | according to claim 1 in which

Y is O (oxygen) or NH,

R1 is methoxy,

R2 and R3, together and including the two carbon atoms to which they are attached, are a spiro-linked
cyclopentane ring, S

R4 is carboxyl, carboxymethyl, carboxymethylmethyl, methoxycarbonyimethyl, methoxycarbonyl-
methylmethyl, methoxycarbonyl, aminocarbonyl or morpholin-4-ylethyleneoxycarbonyl,

and the salts of these compounds.

6. Medicaments containing one or more compounds according to claim 1 together with the usual

pharmaceutical auxiliaries and/or carrier materials.
7. Compounds according to claim 1 for the treatment of ilinesses.

8. Use of compounds according to claim 1 for the production of medicaments for the treatment of

airway disorders.

9. Use of compounds according to claim 1 for the production of medicaments for the treatment of

dermatoses.



