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(54) Title: NEW BENZOXAZOLES WITH PDE-INHIBITING ACTIVITY
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(57) Abstract

Compounds of formula (I) in which R1, R2, R3 and A have the meanings indicated in the description, are novel efficacious PDE
inhibitors.




R4 is hydroxyl, carboxyl, 1-4C al koxycarbonyl, am nocarbonyl, nono- or

di - 1- 4C al kyhag, &gﬁgg- bonyl , hydr oxyam tfocar bonyl (-C(O NHO—|) EP99/04451
1- 4C- al koxyam nocarbonyl, R5 is hydroxyl or . 1-4C-alkyl car bonyT‘gi):(y,”an t he
salts of these conpounds. 1-7C- Al kyl represents straight-chain or branched

et naehasngoAziL by RS NI E S TV eyl G sonexyl e
(4-nethyl penty[err]), neohexyl (3,3-dinethylbutyl), pentyl, isopentyl

( 3- net hyl but I? neopent 2-di met hyl propyl ), butyl, isobutyl,

sec- butyI—Eﬁélpﬂﬂaﬁﬁﬁ—ﬁﬁﬁﬁééﬂﬁLﬂgopropyI et hyl and nethyl radicals.

1- 6C Al koxy represents a radi cal whi ch in addltl on to the oxygen atom

cont ai ns stra branc having 1 to

atons. "~ RSV e BorH e SRR vt Pyl iyt e R
are, for ereparption ofnfedichraents.oxy, |sohexyloxy (4- nethylpentyloxy)
neohexyl oxy (3, 3-di net hyl but oxy), pentyl oxy, isopentyloxy (3-nethyl butoxy),
neopent yl oxy (2, 2-di net hyl propoxy), butoxy, isobutoxy, sec-butoxy,
tert-butoxy, propoxy, isopropoxy, ethoxy and nethoxy radicals.

3- 7C—Cyc|Rﬂb&p&%hhﬁgr@§§@%§ngyclopropyloxy, cycl obutyl oxy, cyclopentyl oxy,
cycl ohexy yl oxy, of which cycl opropyl oxy, cycl obutyl oxy
and cycl opentyl oxy are preferred. 3-7C- Cycl oal kyl net hoxy represents

cycl opr Othé?ﬁétiBﬂéiPateﬁVRﬂpﬂ@%NW@QdﬁﬂéW d@ébﬁbé%&%ﬂétﬂdtéﬂéﬂ%ﬁézolé&as cychc nucleotrde
cl ohexyl - net hox ?n Ioheg élne hOﬁ% whi ch qéflo rogg

cycl obut mee‘PWlfggf SIgRg ypitors oply ?193)15 HEe %ﬁPeQF‘@t'ﬁ}’ef §33pnd Fﬁ?leé‘i B?tﬁnt&pp"’
pr edoni nanatioy EPALO27 0BS- ;mﬂmsé ubstitard berdZoxatoed Xy agbits for FRYprORntIB drdarathent &,
for exam , the 2,2,3,3, 3- pentafluoropropoxy, t he perfl uoroet hoxy and
the 1, 2, 28 rr?luoroethoxy radicals, in particular the

1,1,2,2-tetrafl uoroet hoxy, the 2,2,2-trif| uor oet hoxy, the trifluoronethoxy
and pref erably the difluoronmethoxy radicals. 3-7C Cycl oal kyl represents

cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycl oheptyl, of which
cycloprOpéﬁﬁiﬁéﬂﬂﬂﬁﬁﬁwmﬁﬂﬁﬂﬂcyclopentyl are preferred.
3-7C—Cyc|oa|ky|nethy| represents a nethyl radical which is substituted by

one of t hg abov%ge oned 3-7C-cycl oal (Iglyl radi cal s. The
3-5C cycl S4PKYP fobpd et tae Qe't%éfrzaiﬁﬁ BSArRed pRjow '“c%f&‘r“%'b‘iﬁ*%)'r Wich giffer-frag the
previously published compounds by a different type of substitution, have surprising and particularly

advantageous properties.

The invention thus relates to compounds of the formula |

R1

o

>—'=N

R2

A0

in which

R1 is 1-6C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, benzyloxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

R2 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkylmethy! or 1 -4C-alkoxy-1-4C-alkyl,

R3  is hydrogen, hydroxyl, nitro, cyano, ethynyl, carboxyl, 1-4C-alkoxy or 1-4C-alkoxycarbonyl,

A is B, -CH(R4)-, >C=0 or >C=N-R5, where

B is oxygen (-O-), imino (-NH-), sulfinyl (-S(0)-), sulfony! (-S{O),-) or carbonylimino (-C(O)NH-}
and



cycl opent yl et h%l rraﬁsé preferably be nentioned. 1-4C Al koxy-1-4C-al kyl .
represents on&QIRIRE abovenentioned 1-4Gal kyl radicals which H@'/EP99/04451
substituted by one of the abovenentioned 1- 4C— al koxy radi cal s. Exanpl es

whi ch may be nmentioned are the neth- oxyneth and the rreth ﬁ/g %
radical s &%d hBYBRwh:EPRPR| 1-FEalkepgearbonyl, amy %TbQMyE'QPBoﬂ'y g %P yamipeeay
carbonyl gr oupohyd, WliroBamindcdBSHIECC(ONNHOH) dr harCadiuxgarsinsdacivad, 1- 4C- al koxy

radi cal s a ntioned are the nethoxycarbonyl

( CH30- C(O)RI%x g‘&%ﬁ%&f%f&@%'&?fg% ¥'(CH3CH20- C(O)-) radicals. In addition

t o t he carspomglsaity afthese oonpundst di - 1- 4C- al kyl am nocar bonyl radicals contain
one of the abovenentioned nono- or di-1-4C-al kylam no radicals. Exanples

whi ch nmay be nentioned are the N nmethyl, the N, N-dinethyl, the Nethyl,

t he .N- pr opydG-Alkyl ceprgseintd istsaipiyHchaimdr hrivechpd alisy padigeisl having ddarfasrben atoms. Exanaplesy
1 -4Calk | | | SXET Ry,

t he net hoxwy% 'ﬂ%gér P\g@ony‘{ Qf(rgatﬁ?hg‘?m ﬁgh%@y%g?mxwmﬂ %Ohéxw gonyl oxeym

r epr esent $eghexdr BSriimehyjbulile BE"‘Y‘O‘SWB’h (\'2 -getRdpidl neprendft (2 E@‘WMP@?PQ‘ Bt Pubhe d

1- 4G al kylisdbagh setlovtyl, Adh-1Rxa rEgy!, BRI 478 B fa0RQE. | S the acetoxy
radi cal (CIZSHB )-O)y Swtaﬁue sgﬁ@o?ﬁgomoun s of the fornmula | -

dependi ng on substitution - are all acid addition salts or all salts with
bases. Parftgcakedy rofeidn@a mwalbmdmameadaftnoﬁ Rethe bRydeacabragesdinsya btedight-atidireor

| t f th nd. t e
Those aui CABIhEEPEP ke {bng 1 858 afindt be ARG Sirplsthaihg | e PHRR SR
aci d addi traynbes alentioned tane, efoil esample; Hheabexylosy, isatepbxy, (4ayethyipdritoxy); reohekyloxy
hvdr ob . . : . ; . d,
e ol oY RRADD B Soflnsfthd [ Snblythonsy begheh§ichy (82 offitfondf)
aci d, but yhutoxy.dgoptoxys scrhydaxy.i terlrbutexyaprpppxyisdpedpexya eihaxy andumethoxicadicalsmal i ¢

acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, enbonic
acid, stearic acid, tolue- nesulfonlc acid, nethanesulfonlc acid

3+ hydr oxy SIHEHRAKGRLTRISANS EYIOPESRYION. BEIORYIE N CYSRATIYIoXi A EORURY 2N ByFlo-

dep\mdl Eg Heptylokie bivitichcy B opyldXy, cPpEbuBiuxl nd@ickpérfyi®gnreeprererednd dependi ng
on I C

3-7C-Cycloalkylmethoxy represents cyclopropylmethoxy, cyclobutylmethoxy, cyclopentylmethoxy, cy-
clohexyl-methoxy and cycloheptylmethoxy, of which cyclopropylmethoxy, cyciobutylmethoxy and cy-

clopentylmethoxy are preferred.

Completely or predominantly fluorine-substituted 1-4C-alkoxy which may be mentioned are, for exam-
ple, the 2,2,3,3,3-pehtaﬂu6ropropoxy, the perfluoroethoxy and the 1,2,2-trifluoroethoxy radicals, in
particular the 1,1,2,2-tetrafluoroethoxy, the 2,2,2-trifluoroethoxy, the trifluoromethoxy and preferably
the difluoromethoxy radicals. _
3-7C-Cycloalkyl represents cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, of which
cyclopropyl, cyclobutyl and cyclopentyl are preferred.

3-7C-Cycloalkylmethyl represents a methy! radical which is substituted by one of the abovementioned
3-7C-cycloalkyl radicals. The 3-5C-cycloalkylmethyl radicals cyclopropyimethyl, cyclobutyimethyl and
cyclopentylmethyl may preferably be mentioned.

1-4C-Alkoxy-1-4C-alkyl represents one of the abovementioned 1-4C-alkyl radicals which is substituted
by one of the abovementioned 1-4C-alkoxy radicals. Examples which may be mentioned are the meth-

oxymethyl and the methoxyethyl radicals and the butoxyethyl radical.



salt is desir do/bide@N equinolar quantitative ratio or one dif
therefrom On t_g(ub % hand, salts with dmses are al so swtabIII('elr’%}g%‘fsés

of salts which bases WhICh may be nentioned are alkali metal (lithium

o0 BRI PR Ly A0S g 5 S

megl um ne ni ases are erao
salt pr epa%-alkowmadmlsaﬁxmﬁswmlqmrmmﬂmtamwe thetmesheycarRenyl( "‘h@rq(ﬁb) and

t her ef romthfgﬁg 8 %tjlzb ¢(Bh-PlRicall € salts which can initially be

obt ai ned as pro uct's, Tor exanple in the preparation of the
conmpounds accordlng to the invention on an industrial scale, are converted

i nto phar pReakifs tﬁ%é )éarbéﬂyﬁbﬁbﬂa Emé&ridl lof dbﬂ@aﬂkﬂ@rﬁfﬁ@&rﬁﬁﬁ%dkﬂstcbﬁtauﬁ&fné(m the
skilled in the art known to the person skill e art t

conpounds aBE‘f?ﬁ}eﬂF‘?ﬂjd t"%?”?‘h% di-tr9er r‘i‘W'@W'"&ﬁ icalss 5xamples, "ﬁ'!?iﬂ rpgy RUPERHop ‘J;?feérPe

i sol at ed, nidiyl, eRIN-Emethy), thé NSty |th&ﬁ-pf@5/fﬂhea\am-dléﬂmaidrthelmnsmylanmmmorqf
sol vent s. Jie i nvention therefore also includes all solvates and in

parti cul ar®4F4S-hydrates of the conpounds of the formula 1, and al so all
sol vat es and in particular all hydrates of the salts of the conpounds of

t h? for- 3? aﬂ%gﬂ] %’rgg g%gélr\ﬁh %holrn Ibg njlen l&eg 8 ﬁe i Q{%ﬁ%péeﬂngf&&%}}%ﬁo@?-

whi ch R conp dom’nant

fl uori ne- sbubﬁtamqat(e@(lezQﬁHﬂl koxy, R2 | s 1 4C— al kyl, 3-5C-cycl oal kyl ,
3-5C-cycl oal kyl met hyl or 1-2C-al koxy-1-2C-al kyl, R3 is hydroxyl, cyano,
carboxyl, 1-2C-alkoxy or 1-2C- al koxycarbonyl, A is B, - é;m -, >C=0 or
>C=N- R5, vmqélkﬂcarboqysmbsewéwtia@ryony@ay erHe/to whioiganded gp¢ pitAS Bbqverentipped

or car bonylLAgrhiRg rddidals QiNskainp@WhidRdmayl be rhettibrdeYd the Qéﬁt&@xydlcal (CHsC(0)-0-).
1- 4C- al koxycar bonyl or am nocarbonyl, R5 is hydroxyl

1- 4C- al kyl car bonyl oxy, and the salts of these corrpounds Conmpounds of the
formul a | Suitatile sais af tompoondsef eHgfhmtilazieBeperlirighonsabstitutiom - ate all acid addition salts or

all salts with bases. Particular mention may be made of the pharmacologically tolerable salts of the
inorganic and organic acids customérily used in pharmacy. Those suitable are, on the one hand, wa-
ter-soluble and water-insoluble acid addition salts with acids such as, for example, hydrochloric acid,
hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid, acetic acid, citric acid, D-gluconic acid,
benzoic acid, 2-(4-hydroxybenzoyl)benzoic acid, butyric acid, sulfosalicylic acid.. maleic acid, lauric
acid, malic acid, fumaric acid, succinic acid, oxalic acid, tartaric acid, embonic acid, stearic acid, tolue-
nesulfonic acid, methanesulfonic acid or 3-hydroxy-2-naphthoic acid, the acids being employed in salt
preparation - depending on whether a mono- or polybasic acid is concerned and depending on which

_ saltis desired - in an equimolar quantitative ratio or one differing therefrom.

On the other hand, salts with bases are also suitable. Examples of salts which bases which may be_'
mentioned are alkali metal (lithium, sodium, potassium) or calcium, aluminum, magnesium, titanium,
ammonium, meglumine or guanidinium salts, where here too the bases are employed in salt prepara-

tion in an equimolar quantitative ratio or one differing therefrom.

Pharmacologically intolerable salts which can initially be obtained as process products, for example in
the preparation of the compounds according to the invention on an industrial scale, are converted into

pharmacologically tolerable 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 also their
salts, when they are isolated, for example, in crystalline form, can contain various amounts of solvents.
The invention therefore also includes all solvates and in particular all hydrates of the compounds of the



Rl is 1-4C al ko Is 1-4C al kyl or 3-5C-cycloal kyl, R3 i5s hydroxyl-,-
cyano or net hm(?(o\/%sﬁz is B, -CH(R4)- or .3C=O where B is o éé/ﬂemﬁﬂ
or sulfonyl (-S(0)[err]-), R4 is hydroxyl, carboxyl, nethoxycarbonyl or -
am nocar bonyl, and the salts of .these, coppounds. e di nent of the
parti cul afaulgf.endasgal éaﬁmén 8?'?'?‘1'% aﬂ@r#a?a °fg5]|58'?stn%3r§eecqn??°\'ﬂ’l sc'ﬁmﬁfm'i s
1-4C al koglaiR2 is 1-4Cal kyl or 3-5C-cycloal kyl, R3 is hydroxyl, cyano
or net hoxy, A is Bor -CHR4)-, where B is oxygen (-O) or sulfonyl

(-S(0)2-), R4 is carboxyl, methoxycarbonyl or am nocarbonyl, and the salts
of these Compoaundsef thé’foghida Itedie empipasizad sredhoseliewhioh mul a | are those in which

Cona e PR B8y Lo ALY pyoloffaonndy iy sl Voo o
met hoxycar bonglkoxyy ani nocar bonyl , and the salts of these conpounds.
Particul aghy R eiEkAk-SEBRVARHS-6E-cidIdMety & 1L2RBRoyNORRalikyl, Which -

R3 s hydroxyl, cyano, carboxyl, 1-2C-alkoxy or 1-2C-alkoxycarbonyl,

A is B, -CH(R4)-, >C=0 or >C=N-R5, where _

B is oxygen (-O-), sulfinyl (-S(0)-), sulfonyl (-8{O).-) or carbonylimino (-C{O)NH-) and

R4 is hydroxyl, carboxyl, 1-4C-alkoxycarbonyl or aminocarbonyl,

R5 is hydroxyl or 1-4C-alkyicarbonyloxy,

and the salts of these compounds. '

Compounds of the formula | particularly to be emphasized are those in which
R1  is 1-4C-alkoxy,

R2 is 1-4C-alkyl or 3-5C-cycloalkyl,

R3 is hydroxyl, cyano or methoxy,

A is B, -CH(R4)- or >C=0, where

B is oxygen (-O-) or sulfonyl (-S(O),-),

R4 is hydroxyl, carboxyl, methoxycarbonyl or aminocarbonyl,

and the salts of these compounds.

One embodiment of the particularly preferred compounds of the formula | are those in which '
R1 is 1-4C-alkoxy, .

R2 is 1-4C-alkyl or 3-5C-cycloalkyl,

R3 s hydroxyl, cyano or methoxy,

A isBor-CH(R4) where

B is oxygen (-O-} or sulfonyl (-S(O),-),

R4 s carboxyl, methoxycarbonyl or aminocarbonyl,

and the salts of these compounds.

Preferred compounds of the formula | are those in which
R1 is 1-4C-alkoxy,

R2 is 1-4C-alkyl,

R3 iscyano,

A is B, -CH(R4)- or >C=0, where

B is oxygen (-O-) and |

R4  is hydroxyl, carboxyt, methoxycarbony! or aminocarbonyl,



Rl is nmethoxy, R2 is nmethyl or isopropyl, R3 is cyano; A s B, -
-CH(R4) - or >&Q),"°/ﬂ595 is oxygen (-O) andg R4 is hydroxyl, carBfeiEP99/04451
met hoxycar bonyl or am nocarbonyl, and the salts of these conpounds. One -
enbodi ment of the particularly preferred conpounds of the fornmula | are
those in @AG the saits of tReseEAMASNACS- R2 s nethyl or isopropyl, R3 is cyano, A
I s oxygen (-O), and the salts of these conpounds. The conpounds of the

f la | b t - if | Se- - ' t ' . Th
| nven. 1 EREHERSRE eepose b e Ve S O onc Sorers and |

their m xRiressmethayy m Xing ratio. The pure cis isonmers are preferred in
this connegtion, ‘}m%rfﬁ%b\éﬁ%l on further relates to processes for the

preparati ofs'{'ﬁte co s of the fornmula | and their salts. Conpounds. of

the fornmulR8 | iseyandhi ch Ais -CHR4)-, R, R2 and R3 have the neanings

I ndi cat edAaboysquaqg@g__Jrgcggr boxyl can be prepared, for exanple, by -
ndi

hydr ol yzi ng corr'esp ng conmpounds of the formula | in which Ais -CH(R4)-

and R4 is Bal kéxgaemdPypitnd, if desired, then converting com pounds of

the fornmulgy | ié)md?éxﬂ,eéhrﬂ)d}f'lpméth&d:yéarﬁaiyt Sramffocs@bigrting salts of the
conpounds of the formula | obtained into the free conpounds. If desired,

f
further cERpYIETALs hasREOTRAYAYR a | can be converted into other conpounds of
the formula | by derivatization (in particular of the radicals R3 and R4)

exanl o, | COIRSBRAEIeDto e SarGa A e P et e fosmiR Rt |20
I ngs i ndi Rt edsmbtbog, Ais -CH(R4)- and R4 i s am nocarbonyl, nono- or
di -al kyl ar’ﬂé‘l 0Gg anf?\p%lr Isogrlo})vl, '

R3 iscyano,

A is oxygen (-O-),

and the salts of these compounds.

The compounds of the formula | can be present - if A is -CH(R4)- - as cis or trans isomers. The inven-
tion therefore includes both all pure cis and trans isomers and their mixtures in any mixing ratio. The

pure cis isomers are preferred in this connection.

The invention further relates to processes for the preparation of the compounds of the formula t and

their salts.

Compounds of the formula | in which A is -CH(R4)-, R1, R2 and R3 have the meanings indicated
above and R4 is carboxyl can be prepared, for example, by hydrolyzing corresponding compounds of
the formula | in which A is -CH(R4)- and R4 is alkoxycarbonyl and, if desired, then converting com:
pounds of the formula | obtained into their salts, or converting salts of the compounds of the formula |

obtained into the free compounds.

If desired, further compounds of the formula I-can be converted into other compounds of the formula |
by derivatization (in particular of the radicals R3 and R4) in a manner known to the person skilled in the
art. In this manner, for example, compounds of the formula | in which R1, R2 and R3 have the mean-
ings indicated above, A is -CH(R4)- and R4 is aminocarbonyl, mono- or di-alkylaminocarbonyl, alk-

oxyaminocarbonyl or hydroxyaminocarbonyl, are also accessible.

The hydrolysis of compounds of the formula | in which A is -CH(R4)- and R4 is alkoxycarbonyl is car-

ried out by application of methods known to the person skilled in the art.



oxyam nocar bon or hydroxyam nocar bonyl, are al so accessible. The
hydrol ysi s ofW §(9 Wifids of the formula | _gn which Ais -CH(R4) PCERBOTAASTS
al koxycarbonyl is car- ried out by appli cation of methods known to the -
person skilled in the art. Compounds of the fornmula I in which Ais
-CH(R4)-, R, R2 and R3 have the neanings indicated above and R4 is

al koxycardwrrp»hn@ra ted forvning dl in iwhith axlanoHem)bwsat \aaum Bav@fthe: atearisgsoindicated

Carriea dtbva fred Balbniraon] Sehends 'y’ SaToRn hANFS setabidnfeFhbud )

t he presafithe faful lewbichhisal t, such as, for exanple, nmercury(ll) chloride.
Conmpounds of the forrmula 1, in which Ais and Rl, R2 and R3 have the

nmeani ngs i ndi cated above, can be prepar for exanple, fromthe corre-
spondi ng conpounds of the formula by reaction with
2-lithium2-trinmethylsilyl-1,3-dit The reaction is expediently -
carried out at Iowterrperatures (prefer& -60[err] to -100err]C) under a

protec- tive gas atnosphere in an inert solvent such as, for exanple,
n- hexane, diethyl ether or tetrahydrofu- ran or m xtures thereof. Conpounds

%; t he fmﬁlébﬁolﬂsg)s i Bréﬂﬁérﬁ“ﬁlly%rriéﬂdutmaﬂilau@ld&ﬁc@bméﬁ?lﬂfehmh?d'kmoﬁgﬁ?agﬂ
i's cyapno can be prepare r e i'catjon of known nethods
starting 'P¢ ¥TE6F Pfeeg'ﬁ&r% gt 5‘6‘%\35 %ﬁ%@ Pls "‘%T‘f@g’ﬁhf’?ﬂ' “lerr] in which X

is the group -CH2CN, according to reaction schene 1. Reaction schene 1:

[err]
S
\
/°=<s:>

and R1, R2 and R3 have the meanings indicated above, can be prepared, for example, from the corre-

Compounds of the formula |, in which A is

sponding compounds of the formula {l

R1
R3
Q (In
>’ N o
R2

by reaction with 2-lithium-2-trimethylsilyl-1,3-dithiane.

The reaction is expediently carried out at low temperatures (preferably -60° to -1 00°C) under a protec-
tive gas atmosphere in an inert solvent such as, for example, n-hexane, diethyt ether or tetrahydrofu-
ran or mixtures thereof.

Compounds of the formula 11 in which R1 and R2 have the abovementioned meanings and R3 is cyano
can be prepared, for example, by application of known methods starting from corresponding com-
pounds of the formula HI



The . conpounds of the fornmula [err] in which RlL and R2 have the neani

i ndi cat ed abd¥@OYBKIX i s the group - CH2QNy can be prepared acco?ﬁT’i”?&"s’(‘%‘qlhe
general reaction schene 2. [err] The synthesis of conmpounds of the -~
formula [err] is described by way of exanple under "starting com pounds”.
Furt her conpounds can be prepared anal ogously. The preparation of conpounds
of the formula V is described, for exanple, by M Gossa, F. Wssely in
Monat shefte Chem e 1966, 97, 1384-1390. Conpounds of the forrmula | in which
R1 and R2 have the abovenenti oned neani ng R3 is hydrogen or cyano and A
is -CH(OH)- can be prepared from carresgo g ionpounds of- the fornmula 11
by se- lective reduction of the caﬁﬁbny The preparation of the keto
conmpounds of the formula 11 in which R3 yano or hydrogen is described
in reaction schenes 1 and 3. [err] ds of the fornmula 11 in which
R1 and R2 have the abovenenti oned neanivgszahd R3 is hy- drogen are -
accessi bl e, for exanple, by addition of agpropfliiflate compounds of the
formula [err], in which X has the neaningR2 thium to 1, 4-cycl ohexanedi one,
subsequent elimnation of water and selective re- duction of the resulting
doubl e bond. The 1,4-cycl ohexanedi one is expediently enployed in partially
br ot ect e LRl o E oBUA TN SechrFRoRbBMNERNKeLal  and the prot eot | ve
group i s renove In aft react ron has taken place (reaction schene 3).
Compounds of the fornula [err] in which X is lithiumare accessible from
correspongideios Sciepiends of the forrmula [err] in which X is halogen, in
particul ar brom ne, by netal-hal ogen exchange.

COOCH,
1. = R1
R1 CHCN 2 NaH CN
o__N o i (V)
\[/ (i, X=CH,CN) >’ o
R2 R2 COOCH,
NaCl { DMSO/H,0
R1
CN
o (1I, R3=CN)
=N o

R2

The compounds of the formula 11l in which R1 and R2 have the meanings indicated above and X is the

group -CH,CN can be prepared according to the general reaction scheme 2.



The reduction_of the carbonyl group in conpounds of the formula [err]is .
carried out iNWAOHHAr known to the persog. skilled in the art PGIVEROMSEy
in suitable inert solvents such as 1, 2-di nmet hoxyet hane or an al cohol such
as nethangl, using a suitable reductant such as, for exanple, sodium

bor ohydr i 260N $EM&H bor ohydri de. Conpounds of the formula | in which RL
and R2 have the abovenentioned neani ngs, R3 is cyano, nitro or

1- 4C- al koxycarbonyl and A is oxygen (-O), imno (-NH), sulfinyl (-S(O-)
or sulfonyl (-S(O/[err]) can be prepared, for exanple, from conpounds of
the formula [err] in which RL dnd @ haQe the nean- ings indicated above
and X is -CH2CN, -CH2@HD or - CH2 (RH1-4Cal kyl CH® reaction with suita-
bly activated ethers, |am n,gﬁ a:& I orppll fones.| Thelt eactj,ons are
preferably carried pdt{p hy rousp'rneAt sol vent s p exanpl e,
THF, DMF, DMSO or P r rﬁXtur-es_t-yn-éLeeL—a.n' d, ¢ fi ng no{\éfcti vity of
the reagents enpl oysq, 2t tem en Dgland 410 r]C. After
deprot onati on of the CH2 (®H @13?@%?5"9 om' (ROHIC al kyl ) group by
a suitable base, ringglor(Wption is carried out by ggaction with an ether,
am ne, sulfine or sul Fone provided with suitable | eaving groups. Suitable

| eavi ng groups which may be nentioned are hal ogen, in particular chlorine
and brom ne, and reactive esterified hydroxyl groups (E. h

t ol uenesul f onyl oxy group). Suitably activated ethers ( )ﬁa%ﬁf,ﬁ\égo(l-&%
sulfines (3) and sul fones (4) which suggest thensel vesf are, for exanple,

bi s[ 2- (t ol uene- 4-sul f onyl oxy) et hyl ]Jether (1),

N benzyl - bi s[ 2- (t ol uene-4-sul fonyl oxy)- ethyl | aril@e_(2),

bi s[ 2- (tol uene-4-sul fa il? $fine (3) and jbi s(;rchl or oet hyl)

sul fone (4). (1) cA & Pr epar ed2akCH, digagréwn8, nsaN. A _Royano, F.
Serratosa, Tefylaheg g¢ Fycan Ye prepared from
2- hyalr qxypt hyl ) -

in, J. Og. Chem (USSR), enhgt: T sl. 1966, 2,
584) or bis(2-hydro hyl) sulfine (Price, Bullit, |J. Org. Chem 1947, 12,
277) by ditosylation Tt'(m’p(&@w@mve group of the ahe (2) tenporarily

i ntroduced can be reRBved agai it after ri ng formation

The synthesis of compounds of the formula Il is described by way of example under "starting com-

pounds”. Further compounds can be prepared analogously.

The preparation of compounds of the formula V is described, for example, by M. Grossa, F. Wessely in
Monatshefte Chemie 1966, 97, 1384-1390. '

Compounds of the formula | in which R1 and R2 have the abovementioned meanings, R3 is hydrogen
or cyano and A is -CH{OH)- can be prepared from corresponding compounds of the formula Il by se-
lective reduction of the carbony! group.

The preparation of the keto compounds of the formula Il in which R3 is cyano or hydrogen is described
in reaction schemes 1'and 3.



Conpounds of WR&EPhul a [err] in which &L and R2 have the nea
i ndi cat ed above and X is -CH2COOR can be prepared, for exanple, by

has taken place. Bis(2-chloroethyl) sulfone (4) is comrerci al IﬁF%g@/&%gl e.

hydr ol ys% ﬁﬁgind subseg_uent dsterification of the corre- spondi ng conpounds
of the fBFRYLR f'é in which X'is -CH2CN. The preparation of conpounds of
the formula [err] |n which X is -CH2ZNO2 is described, for exanple, in J.

Organi c Chem stry, 1988, 53, 2872-2873. Conmpounds of the fornmula | in
which RI and R2 have the neanings indicated above, R3 is 1-4C al koxy and A
is oxygen (-O) can be obtained fromthe correspondi ng conpounds of the
formula I i ich R3 is hydroxyl lby reaction with suhtgble al kyl ati ng
agents. Comptfinds of the formul a\H? in which RL and R2 ve the neani ngs

i ndi cat ed ablqve, RBaverVilir oxygen (- O )Agan KH,obt ained, for
exanpl e, f orﬁbdﬁ@g’% of th O?er rRedn whi and“R2 have the-
meani ngs i at ed above and i thi um By reacti h

t et rahydr opygeEn>~ggHe. Conpoun gformula | in

C , R2 and R3
have the neahi ngs indi cated above g s >C=N-R5 and R |ﬁ@gydroxyl can be
obt ai ned by R‘bac(M’é)n of the cor rB§p X ng conpounds oR1t for- mula 11
w th hydroxyl am ne. By neans of further derivatizations of_t ox1 e
conmpounds known to the person skilled in the art on t hiel &%@gz%?%ﬂhé
expert know edge, those conpounds of the formula | in iNbOMé sMeOH
carbonylimno (by Beckmann rearrangenent of the correspngD

conpounds) or in which Ais >C-I\I-R:'Bmd R5 is 1-4C-al kyl car bonyl oxy (by

acyl ati orrpf{ the correspondi ng oxi Mg, C ounds) are alsqQ accessible. It is
knovvntothe An skilled int ar it can beé gessary in the case
of a nunber c gctive _centers ting oRT 7y Icorrpound to

e centers tenporarlly by prq --‘|ve groups in

bl ock one > ;

order to a @ ©_procded®specifical ly a t hel desired reaction
center. |N s 5ti Op of the use of a |arg® er of proven

pr ot ectlv Xps is foungfor exanple, in T.W Gee Fﬁ"bt)é'cﬁﬁ e G oups
in Organic Synt heS| s, John Wley & Sons, 1991.

1. H*
2. Red.(Pd/C/H,)

IR e ca o

R2 (Il, R3=H) (1, R3=H, R4=OH)

Compounds of the formula ! in which R1 and R2 have the abovementioned meanings and R3 is hy-
drogen are accessible, for example, by addition of appropriate compounds of the formula li, in which X
has the meaning lithium, to 1,4-cyclohexanedione, subsequent elimination of water and selective re-
duction of the resulting double bond. The 1,4-cyclohexanedione is expediently employed in partially
protected form, for example as a monoethylene ketal, and the protective group is removed again after
reaction has taken place (reaction scheme 3).

Compounds of the formula lIl in which X is lithium are accessible from corresponding compounds of

the formula 11l in which X is halogen, in particular bromine, by metal-halogen exchange.



The subst anc ord| ng to the invention are isolated and pur|jfl ' )
manner knowrte‘%g?’&@ e.g. by distilling ofd- the solvent in vac %ﬁ'@ﬁ%&/&:ﬁﬁ

recrystall|2|ng the’ resultlng resi due froma suitable solvent or subjecting
it to one

of I
col um chP¥ifg %ﬁ?%&%’bﬁq y@%u{a arLf g']idg ﬁ'g"s?? t"té(r}r%tﬁg'raﬁg% '&a@ﬁ? °‘§‘q'§? ?égﬁ?gﬁt%ndto by
di ssol vi n@etplaesoth lsbkdomlltmmarelfanaw inLsuitaliie ineg plvents sych as 1.Z-dimathppneethnang oh 83 s

ace- tone gl%f:‘-u a%trﬂé(tlt tugﬂ aYuitdfd PbuctasORidh ¥k, f’éﬁE%ﬁﬁ)le 3ddigk Wrohy8iteloras

di et hyl e?' er, tetra ura or dioxane, a chlorina hydr ocar bon, such
as nmet hyl hthlemcbhtobydrde or chloroform or a | ow nol ecul ar weight ali phat I C
al cohol such as ethanol or isopropanol), which contains the desired acid or

base, or to which the desired acid or base is tkho?p ed The .sal E?.ah&%n
obt ai ned Gpmpeundepf g formula drwiieh BY iang Raphaveiths 2t PAg, W‘?%mﬁa?{%}?s Vet ror
the ad fll é htga of ?ngl-antox;{wrbemaﬁu Alid mgémaos)pmr(mﬁ -Hallfisyl ?B(G}mctumw (E840)7)
converted by al kalizatio aci t e e )
whi oh | - 68 b Rishpres s e, Ao EF el i i, R End RERGWHE meen
phar macol ggk @alchgd hm\glaaa X Iamrgcuatal-tiNOanr 104,CO0OREREEACiatityl) by reaction with suita-
phar macol |cal{ﬁ\? ol erab e ‘I;he fol | owi ng exanpl es serve to

I 11 ust rat 5 BA" P Laﬁ}‘eea ’s““'ae ail without restricting it. Further
conpounds of the formula 1, whose preparation is not described explicitly,

can al so :%ﬁ? g‘étsmge ear&eaa %Qataga%am%%g irfdht shillerfls SRANAY fof afartaarmmomtne

person sk er Se using customary proc- ess techniques. The
abbr evi at DyBhorsMAT or mixturesghereefiandngiepending opesaivity 9f thepgagepls ‘T"'E‘Rﬂ?%e at tom-

t enper at ur g,,a“pgsrbet\,jégﬁ -3t bhdehoe@i nt, DVSO for di nethyl sul foxide, DW for
di et hyl for mam de, THF for tetrahydr of uran, HWPT for i

hexanet hyl phosphoram de, LDA for [ithium d| | sopropyl am de and TLC for
t hi n- | ay enafehdepraérRgsasitie -CH,CINX aCINES or the -CH,COOR (R=1-4C-alkyl) group by a suitable

base, ring formation is carried out by reaction with an ether, amine, sulfine or sulfone provided with
suitable leaving groups. Suitable leaving groups which may be mentioned are halogen, in particular

chlorine and bromine, and reactive esterified hydroxyl groups (e.g. the toluenesulfonyloxy group).

Suitably activated ethers (1), amines (2), sulfines (3) and sulfones (4) which suggest themselves are,
for example, bis[2-(toluene-4-sulfonyloxy)ethyllether (1), N-benzyl-bis[2-(toluene-4-sulfonyloxy)-
ethyllamine (2), bis[2-(toluene-4-sulfonyloxy)ethyl] sulfine (3) and bis(2-chloroethyl) sulfone (4). (1) can
be prepared according to C. Aimensa, A. Moyano, F. Serratosa, Tetrahedron 1992, 48, 1497-15086, (2)
or (3) can be prepared from the corresponding bis-hydroxyl compounds, N-benzyl-bis(2-hydroxyethyl)-
amine (Mamaew, Schischkin, J. Org. Chem. (USSR), engl. Transl. 1966, 2, 584) or bis(2-hydroxyethyl)
sulfine (Price, Bullit, J. Org. Chem. 1947, 12, 277) by ditosylation. )
The protective group of the amine (2) temporarily introduced can'be removed again after ring formation

has taken place. Bis(2-chloroethyl) sulfone (4) is commercially obtainable.

Compounds of the formula lil in which R1 and R2 have the meanings indicated above and X is
-CH,COOR can be prepared, for example, by hydrolysis and subSequént esterification of the corre-
sponding compounds of the formula Ill in which X is -CH,CN.

The preparation of compounds of the formula lli in which X is -CH,NO; is described, for example, in J.
Organic Chemistry, 1988, 53, 2872-2873.



Fi nal product : |
4a- Cyanode- ( 2§V|9(13q0(9§f9§7- met hoxybenzoxazot4#-yl ) tetrahydropyran %%'BE%/O("?]%}?
hmol ) of 2-nethyl - 7- net hoxybenzoxazol 4-yl acetonitrile (starting conpound
A3) are dissol ved i 2o f v the Rleanihg¥ indRbtetMBEvel RS ik hort-
added and*pau I‘ﬁtﬂi‘eoﬁ’ml“g; Eg'owrgcglslgtgﬁcggg ander aeaB[ ot ect | ve ga@?aft rm§%p.ere.
Freshly piieppeetA isikyge (53) pan hef ohtainesdrambive carmesaendifgicomppands; of Jie igmpilgsl ify
n-butyl i thium.sol tti Lo i@ saidle diiYiaBinddgens. absolute THF is then slowy
added dr ovéhd\%h;ﬂe}’)'?gy#%%mr}erg%%@on sol utioHrS: byd%r?eans of a dropping funnel
cooled with dry ice. The mxture is stirred at -30[err]C for a further 30

n} nb' A]Etz o U‘tléseof\ﬁﬂﬂi-n?% n;lfl whﬂ)e;zn%alalﬂzmvéﬂieufiéagiggs Mdigﬁt@{i @boveCR3 i hydraxyli on
o] i s[ 2- (t ol uene-4-sul f onyl oxy) et et her : : : car
Al mensa, avd Ajspaigen (-9-) carbs obt ;f°ﬁ%‘9?"a ST FPTROUS O i f{'ffb'mk%"g{“{h?ﬁ %‘gm
of absol Ukenhdlblthd MednM@8 inGicatid sboldarRict ie dithiunt sy redution wittcteirahydwpyran-#one.under - a
nitrogen countercurrent (-> deep-red coloration of the reaction solution).

The reaction solution is then slowy warnmed to about OC and the end of
reacti on ¢smgdaaek etithbyormnisinofhidrhRh-R2ped Rshhavesh® greaphgs infisater @heve, dnis

solution js red_ont.o . a hal f-c t 'ﬁ%ﬂw&f% i ke b4 tReforNd
extract ed” @'@ﬁﬁéggﬁfshhygﬁomF%na%ee@g%?rgea b%ﬁ%a%g% I ne or@ggﬁé °§ﬁ%§@s are dried
over MySQfulatavitb bpdrexytamiteed i n vacuo. The crude product is purified by
chromat ography on silica gel (petroleumetherlethyl acetate; 8:2). After
recrystallizing frompetroleumether/ethyl acetate, the title @chﬁﬁ}un% | S
obt ai ned Bymewrisef fusther deriatizatiens of thgep Gxje compeundsikpowtodRg perspg,skipd i fe art on

et harll et hypb b(@%?Bﬂ‘ii@her@k b kn%leﬁge@th%@e cdﬁaﬂbuncfﬁ&@\el f3rmula | in r;Nh(;ch A is carbonylimino
4a- Cyano-4e- (2-i sopropyl - 7- net hoxybenzoxazql - 4- -tetra [ ORI LS

(5 35 Mroiby BspkmamnoBRRgE e voh o SRS £s e ass of B MG R K TN o
conpound Ré)s 1ACallyicBsDnYIek) (bynacationl of ik cafrespbnding okinfe eampRUNdsyaraialso Bcdasgitte.ar e
t hen added and the solution is cooled to -30C under a protective gas

at nosphere. Freshly prepared LDA (0.83 m of diisopropylamne and 4.05 m

of a 1.6 WMisknowb yd the perisomskilled intthepart that ihcaneieaneegssan irstharicagst of a7 aIbeR ¢f reqgtive s
then s OV\’L%é%ggﬁ q sfgrt?@véﬂlr ﬁmzerrtn%%ét@@orﬁfo%ﬁ& kPlockQUnk lof RIdre deabiv@ REnteYs témbrarRby g

funnel coo w th dr e mxture 1s stirred at -SOC,fgr a. further, 30
M n. Af t eprotpetivel asoupa imeres te allawrrereagtionte Brecess spesiisali 3 the gesired reagfon qepis™ §y

bi s[ 2- (t oljatsiRA ddsiphdnUn HeQXY bed Bdge InuMbéradt ptoterbfto@ctive gfdupseognd foe bxantple, in
Al nensa, A. Mbyano, F. Serrat osc?, Tefr he_d;,oF ﬁQZ% é185,1 4i97' 1506] in 5 m
of absol uf ¥V-FrenesPralesive\=rours i r@?f"‘?%?f“ﬁ'ets'ﬁ opRTleY HROTo 1 Tt on

The substances according to the invention are isolated and purified in a manner known per se, e.g. by
distilling off the solvent in vacuo and recrystallizing the resulting residue from a suitable solvent or
subjecting it to one of the customary purification methods, such as, for example, column chromatogra-

phy on suitable support material.

Salts are obtained by dissolving the free compound in a suitable solvent (e.g. a ketone, such as ace-
tone, methyl ethyl ketone or methyl isobutyl ketone, an ether, such as diethy! ether, tetrahydrofuran or
dioxane, a chlorinated hydrocarbon, such as methylene chloride or chloroform, or a low molecular
weight aliphatic alcohol such as ethanol or isopropanol), which contains the desired acid or base, or to

which the desired acid or base is then added.

The salts are obtained by filtering, reprecipitating, precipitating with a nonsolvent for the addition salt or
by evaporating the solvent. Salts obtained can be converted by alkalization or by acidification into the
free compounds, which in turn can be converted into salts. In this manner, pharmacologically intoler-

able salts can be converted into pharmacologically tolerable salts.



under a nitroqﬁgoﬁﬁhggercurrent (-> deep-red coloration of the géfgkoq .
P 4the

r
solution). The reaction solution is then-s2o0Wy warned to aboufC

end of reaction is checked by neans of thin-layer chro- matography. The ~
reaction I i r fis ' ' BnQ%id B6rther
ol ut i on e Wiy i Ered8 e i R i SARA T eGP Lo IIBRLY AL Flither
phases ar gompousds ofthe fogsioh whaee rreprcation iy nak deseribed axplicitly, cantatsoie pRPafRdde A t
Is purifi gfaByous ?ﬂaﬂﬁ@%? A PRERh OB th 2 f¥fon CRRLHPIHE W ot Lisrg! di¥bmary proc-
acetate: 9:1)7 After recrystallizing frompetrol eum ether/ethyl acetate,
the titl e eE®IPFNIIESi s obtai ned as colorless crystals (220 ng). TLC (silica
gel , petroleumether/ethyl acetate, 7:3); Rf =0.39, mp. 1 56.5[err]C 3.
YN0 B b ORERRY) st KR A KR FShutcto Rt e o T ARG 31 g
5- cyano- 5-poidt, IS0 €op vimethyimaiftuaidey IDMMFzfox direthyiorithnide - THIORY etrafeidiiren, HVPT for

ol ut on OPeoBoRRER K i B plentft ald T oot HratesSipeaty o

is stirred at 140[err]C for 8.5 h. After cooling the reaction mxture, it
is diluted with 80 m of dist. water and extracted with ethyl acetate, and
the organic phase is separated off, dried over nagnesium sul fate and
concentrated to dryness in vacuo. After chromatography, the title conmpound
(0.45 g) is obtained as a colorless solid. TLC, silica gel (glass plates),
petrol eum et her/ethyl acetate (7:3), Rerr]= 0.56, mp. 11 8[err]C 4.

Ci s-4-Cyano-4-(2-isopropyl - 7- met hoxybenzoxazol 4. yl ) cycl ohexan-1-o[ err]

Sodi um bor ohydride (0.15 g, 4.0 mmol) is introduced with stirring at RT
into a solution of the conpound (0.5 g, 1.6 mmol) prepared according to
procedure 3 in absolute nmethanol (37 m ). The suspension is stirred at RT
for 2 h. The reaction mxture is then treated wwth 1 N hydrochloric acid
until a pHof 3 is obtained. Distilled water (75 m) is added to the
reaction solution and it is extracted with ethyl acetate (60 m, 3 tines).
The conbi ned organi c phases are dried over magnesi um sul fate and, after
filtration, concentrated in vacuo. After chromatography, the title conpound
(0.5 g) is obtained as colorless crys- tals. TLC, silica gel (glass

pl ates), petroleumether/ethyl acetate (6:4), Rf = 0.17, mp. 116.5[err]C.



5. Met hyl -
Ci s- 4- cyano- 4% 00{081%96r0py| 7- met hoxybenzat8azol - 4-yl ) cycl ohexanec’i/EP”/04451

-car boxyl ate -The dithiane conpound (1.7 g, 4.1 mmvol) prepared according fo
procedure A9 is dissolved in absolute nmethanol (78 ml) together with
mercury(ll) chloride (4.6 g, 16.9 rrrml) and treated with perchloric acid
(70% strength, 3.8 nl). The m xture i d under reflux for about 1 h.
After cooling to RT, the reac- tion mxture is filtered off with suction

t hrough ki eselguhr. The filtrate is diluted with ethyl acetate (100 m ) and
washed wi Finaherofluetsncent rat ed NaHCO3 sol ution (100 m). The organi c phase
Is further extracted with Na2SO3 sol uti on (40%strength 100 M), dried
over nmagnesi um sul fate ' 'J'r GHo. Furt her
purificatilon A3-CYanq-fesd : dyleldsthetltle
conmpound (0.59 g) as a coI orl ess sol [ d TLC 5| lica gel (glass plates),

Cr s - Cyanab g EAToHpel 3 P wﬂrgﬁw Beisstestt Yackinestle Rf*aﬁﬁéiﬁéb%"gaﬁae%;‘;l |
c acid Theansecbl@eddmebmkyﬂabsomewl: BERTIyA mb@thTcamﬁ@u @dde{dﬁwgh@solqtlosﬁ FRelsd)o
pr epar ed fﬁﬁg hf.gﬁb%fe)%[\%fﬁg%ﬁo ?hégé ﬁeﬁﬁ?h?&?&ed UDA Ub&wrofidﬁkfo proBYiaiARG land 21

m) and e trea ueous KO—| sol utlonhe)fo 63 of
KOH in 7 wi18afi of@t'eh M reutyiithivos selution in pihexene] in 58! of @psaite T6iFdF Hieg

The reactigf w%@ltb”tﬂe%aéhﬁn EMBn 3 m%ﬁs Spérﬁl'débx f(mﬁé?'&@@éﬂ with af it M@QﬁlﬁtureTiéle
residue is ta

rg drochloric acid and ext agé% %3, {P
wi th di chistiveshast3es @r@whmgﬁ m'rrrf‘éeb!aﬁ‘ﬂﬁ?ww"aﬁ%ﬁl %Wh%ﬂé‘ém% BFOBNRE°
magnesi Umb%l[ﬁ (ft&&éﬁeAfguier@IBﬁﬁetmﬁ]feu@ﬂ %@seawnm)@df anmﬁseoA Mbpanbm ISerratosa,

;Fg{) gg? d ﬁ;'@tr? In‘{sggg HiSy ﬂﬁ%@&dﬁ trﬁ't tgea?: Iv%: X’EIE[%%ETT owa i %cteg %t(gﬂe r(egétfaﬁs

217. 5[ er r ]sGlutioh under a mtrogen countercurrent (-> deep-red coloration of the reaction solutuon) The reaction

ci s-4- Q’anogtl éﬁ%g Yo plrow!g}('ﬁ WE%E'&}{ ng‘%%é‘é;?& of? ﬁlc)nqy Gllwé?:hga(@;ntﬁfa'lns of thin-layer

_car boxami 8k AP EORE] r epar ed
accor di ng mmnptagwdmrTee eeaptpnaplgmlwwmdqorttma belfdonesniratefl @amegiup qwoyld%‘mj"fm

stirred ungglefrShddX 6hed w &rh&nylEB&ateeﬁs‘é b&ﬁbu%@'o\ﬁlghférbhb&scé?@@ﬂ@cl bv"srmbsoz and

vacuo and coevaporate tol uene tines) he resi due ohtain

di ssol ved doncentsated dn eaquel Then@ude1 DroAec} isyRErified by &lromztagraghy 1°. s"ﬂmﬁ?ﬁ ?F!f "BEYN; 5
subsequentdiperBi§isRetatehs: o) Aftertrbystlizing o petbledd efibmethyl bbsite, (the titfeydompound is

obtained as colorless crystals (130 mg). TLC (silica gel, petroleum ether/ethyl acetate, 6:4); R = 0.40,
m.p. 72°C.

,te r

2, 4a-Cyano-4e-(2-isopropyl-7-methoxybenzoxazol-4-yl)-tetrahydropyran

550 mg (2.39 mmol) of 2-isopropyl-7-methoxybenzoxazol-4-ylacetonitrile (starting compound AB) are
dissolved in 25 ml of absolute THF at RT. 7 ml of HMPT are then added and the solution is cooled to
-30°C under a protective gas atmosphere. Freshly prepared LDA (0.83 mi of diisopropylamine and
4.05 ml of a 1.6 M n-butyllithium solution in n-hexane) in 5 ml of absolute THF is then slowly added
dropwise to the reaction solution by means of a dropping funnel cooled with dry ice. The mixture is
stirred at -30°C for a further 30 min. After gentle warming of the reaction solution to -20°C, a solution of
bis[2-(toluene-4-sulfonyloxy)ethyl] ether (1.50 g, 3.61 mmol} {ref. C. Almensa, A. Moyano, F. Serratosa,
Tetrahedron 1992, 48, 1497-1506] in 5 mi of absolute THF is slowly injected into the reaction solution
under a nitrogen countercurrent (-> deep-red coloration of the reaction solution). The reaction solution
is then slowly warmed to about 0°C and the end of reaction is checked by means of thin-layer chro-
matography. The reaction solution is poured onto a half-concentrated ammonium chloride solution and
extracted 5 times with ethyl acetate. The combined organic phases are dried over MgSO, and concen-

trated in vacuo. The crude product is purified by chromatography on silica ge! (petroleum ether/ethyl
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reaction SgldlilaPRT for 2 h. The reaction mixture Is then freated with 1N hydrochioric acid until a pH of 3 is

obtained. Distilled water (75 ml) is added to the reaction solution and it is extracted with ethyl acetate

(60 mi, 3 times). The combined organic phases are dried over magnesium sulfate and, after filtration,
concentrated in vacuo. After chromatography, the title compound (0.5 g) is obtained as colorless crys-
tals. TLC, silica gel (glass plates), petroleum ether/ethyl acetate (6:4), Ry = 0.17, m.p. 116.5°C.

5. Methy! cis-4-cyano-4-(2-isopropyl-7-methoxybenzoxazoi-4-yl)cyclohexane-1-carboxylate -

The dithiane compound (1.7 g, 4.1 mmol) prepared according to procedure A9 is dissolved in absolute
methanol (78 ml) together with mercury(ll) chloride (4.6 g, 16.9 mmol) and treated with perchloric acid
(70% strength, 3.8 ml). The mixture is heated under reflux for about 1 h. After cooling to RT, the reac-
tion mixture is filtered off with suction through kieselguhr. The filtrate is diluted with ethyl acetate
(100 ml) and washed with half-concentrated NaHCO; solution (100 mi). The organic phase is further
extracted with Na,SO; solution (40% strength, 100 ml), dried over magnesium sulfate, filtered and
concentrated in vacuo. Further purification is carried out by means of chromatography and yields the
title compound (0.59 g) as a colorless solid. TLC, silica gel (glass plates), petroleum ether/ethyl acetate
(7:3), Rg=0.51, m.p. 83°C.
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A1. 2-Acetamido-3-hydroxy-4-methoxybenzalidehyde

2-Amino-3-hydroxy-4-methoxybenzaldehyde (20.0 g, 0.12mol) [M. Grossa, F. Wessely Monatsh.
Chem. 1966, 97, 1384-1390] is dissolved at RT in a mixture of pyridine (250 ml) and acetic anhydride_
(250 ml). The solution is warmed to 60°C and stirred for 1.5 h. The reaction solution is then poured
onto a mixture of ice and half-concentrated aqueous NaCl solution (1:1), extracted with ethyl acetate
(5 times), dried over MgSQ,, filtered off and concentrated in vacuo. The title compound is obtained as
a slightly yellow solid (12.5 g) after silica gel chromatography [petroleum ether/ethyl acetate (7:3)].
TLC, silica gel (glass plates), petroleum ether/ethyl acetate (7:3), Ry = 0.23.

A2. 2-Acetamido-3-hydroxy-4-methoxybenzyl alcohol

NaBH, (550 mg, 14.53 mmol) is slowly added to a solution of 2-acetamido-3-hydroxy-4-methoxybenz-
aldehyde (3.0 g, 14.34 mmol) [M. Grossa, F. Wessely Monatsh. Chem. 1966, 97, 1384-1380] in
methanol (80 ml). After stirring for 10 minutes, the suspension is poured onto a 0.1 N aqueous HCl
solution (50 ml) and then extracted with CH,Cl, (3 times). The organic phases are combined, dried
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tion solution is then poured onto a mixture of ice and half-concentrated aqueous NaCli solution (1:1),

extracted with ethyl acetate (5 times), dried over MgSQ,, filtered off and concentrated in vacuo. The

2-isopropylamido-3-isopropylcarbonyloxy-4-methoxybenzaldehyde obtained is dissolved in absolute

methanol (80 mi) and stirred at RT for 1 h with sodium methoxide (14.6 m!l of a 5.5 molar solution in

absolute methanol). The reaction solution is then poured onto a half-concentrated agueous ammonium

chloride solution, extracted with ethyl acetate (5 times), dried over MgSO,, filtered off and concentrated
in vacuo. The title compound is obtained after silica gel chromatography [petroleum ether/ethyl acetate

(7:3)] as a slightly yellow solid {920 mg). TLC, silica gel (glass plates), petroleum ether/ethyl acetate

(7:3), Re= 0.38. '

AS5. 2-lsopropylamido-3-hydroxy-4-methoxybenzy! alcohol

NaBH, (145 mg, 3.83 mmol) is slowly added to a solution of 2-isopropylamido-3-hydroxy-4-methoxy-
benzaldehyde {900 mg, 3.79 mmol) in methanol (25 mi). After stirring for 10 minutes, the suspension is
poured onto a 0.1 N aqueous HCI solution (20 mi) and then extracted with CH,Cl, (3 times). The or-
ganic phases are combined, dried over MgSO,, filtered off and concentrated in vacuo. The residue
obtained is purified by means of chromatography with betroleum ether/ethyl acetate (6:4). The {itie
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nucl eot i dg7:phRsphbali est erase (PDE) inhibitors (nanely of type 4), they are
suitable, on the one hand, as bronchial therapeutics (for the treatnent of

A7. Methyl 4-cyano-4-(2-isopropyl-7-methoxybenzoxazol-4-yl)heptane-1,7-dicarboxylate

A solution of 0.65 g (2.82 mmol) of 2-isopropyl-7-methoxybenzoxazol-4-ylacetonitrile and 0.13 ml of
Triton B in 17 ml of absolute tetrahydrofuran is warmed to 65°C for 10 min and 2.45 mi (31.4 mmol) of
methyl acrylate are then added dropwise at 45°C. The solution is heated to reflux for 2 h. After cooling,
the solvent is concentrated in vacuo, and the residue is taken up in 30 ml of ethyl acetate and ex-
tracted with half-saturated sodium chioride solution. The organic phase is dried over magnesium sul-
fate and concentrated in vacuo. Column chrorhatography affords the title compound (0.75 g) as a coi-
orless oil. TLC, silica gel (glass plates) petroleum ether/ethyl acetate (8:2), Ry = 0.54.

A8. Methyl 5-cyano-5-(2-isopropyl-7-methoxybenzoxazol-4-yl)-2-oxocyclohexanecarboxylate

0.21 g (5.20 mmol) of sodium hydride (60% strength irt paraffin) is added to a solution of 0.75 g (1.86
mimol} of the compound prepared according to procedure A7 in 18 ml of 1,2-dimethoxyethane and the
mixture is stirred under reflux for 2 h. It is then allowed to cool to RT, 2 mi of methanol and then 5 ml of
1N hydrochloric acid are added, and the mixture is then treated with 50 ml of distilled water and ex-
tracted with ethyl acetate. The organic phases are combined, dried over magnesium sulfate and con-
centrated to dryness in vacuo. The title compound (0.69 g) is obtained as colorless crystals by column
chromatography. TLC, silica gel (glass plates), petroleum ether/ethyl acetate (8:2), Ry = 0.46, m.p.
150°C.
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furthernore a subje he invention. A further subject of the fnvention
is a connﬁ?f@ﬁafs'%\'fﬁﬂﬂéldeéﬁﬁ?ﬁ sting of a customary secondary pack- aging, a
primary packagi ng containing the nmedi canent (for exanple an anpoule or a
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and allergen-induced) airway disorders of various origin (bronchitis, allergic bronchitis, bronchial

asthma, emphysema, COPD); dermatoses (especially of proliferative, inflammatory and allergic nature})
such as, for example, psoriasis (vulgaris), toxic and allergic contact eczema, atopic eczema, sebor-
rheic eczema, lichen simplex, sunburn, pruritus in the anogenital area, alopecia areata, hypertrophic
scars, discoid lupus erythematosus, follicular and wide-area pyodermias, endogenous and exogenous
acne, acne rosacea and other proliferative, inflammatory and allergic skin disorders; disorders which
are based on an excessive release of TNF and leukotrienes, i.e., for example, disorders of the arthritis
type (rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis and other arthritic conditions), disor—_
ders of the immune system (AIDS, multiple sclerosis), graft versus host reactions, transplant rejection
reactions, symptoms of shock [septic shock, endotoxin shock, Gram-negative sepsis, toxic shock syn-
drome and ARDS (adult respiratory distress syndrome)] and also generalized inflammations in the
gastrointestinal area (Crohn's disease and ulcerative colitis); disorders which are- based on allergic
and/or chronic, faulty immunological reactions in the area of the upper airways (pharynx, nose) and the
adjacent regions (paranasal sinuses, eyes), such as, for example, allergic rhinitis/sinusitis, chronic
rhinitis/sinusitis, allergic conjunctivitis and also nasal polyps; but also disorders of the heart which can
be treated by PDE inhibitors, such as, for example, cardiac insufficiency, or disorders which can be
treated on account of the tissue-relaxant action of the PDE inhibitors, such as, for example, erectile
dysfunction or colics of the kidneys and of the ureters in connection with kidney stones. In addition, the
compounds according to the invention can be employed for the treatment of diabetes insipidus and

disorders in connection with disturbances of the brain metabolism, such as, for example, cerebral se-



ment for the \groph axi s or treatnent- of di seases which -are connected with
cyclic nucl ec¥Pd8OHEs- phodi est erases ofpgt.ype 4 being indi cat%QlT@PP%OH@I
secondary packagi ng and/or on the enclosed | eafl et of the comerci al

product, and the nedi canent containin e or nore,.co un rrul a
| ac- corwitngenls gamentia (Azheimsns d?‘ﬁ%“t?gdﬁ‘ﬂﬂ%f?rfft frmaRR) oh 'e”?agéehbf“s%g?rs oP b
packagi NngcReush &4, i ekdifipldTReirésaRA br dttetlodcleeotic dehentied | eaf | et ot herwi se
correspond to what the person skilled in the art would regard as standard
for nedi canents of this type. The nedi canents are prepared by processes
known per Asgthanslibjestof trieanmntmn isheeprpemss fan thekiebimedt of mairmalsaintluding hymeats dhateng s,
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used as s I'n_conbl nat rmaceuti cal
auxi | i ar i memmal g therapetifoaliyf foiom:lmfs andipthatreacologically doleralhe @tngunt(pé_lgg@ peore of the

suppomtogdrﬁﬁug&aé %ﬁﬁ?toetgé‘#\%nﬁw suspensions, gels or solutions, the .
v

active co ant ageously being between 0.1 and 95%
Auxiliaries which are suitable for the desired pharmaceutical fornulations

are fam | A@thhEPSlHéEt R HeSNRntkK iatd RE coripdul@s @Jc&rd@?tdth@mb@rﬁubﬁ foP lisdh &ehRBtment
expert know edge. In addition to solvents, or m ng agents, oi nt ment

bases andars¥oferorhuexisef disgasssimeertisuiar Bﬁ‘@?lf"éeasﬁi menfiopefssi bie to use, for-

exanpl e, ant|OX|dants di spersants, enulsifiers, preservatlves

sol ubilizgrs maat te For the trea d t he
respirat o%‘e W%Pé' kteWéseég%g{?ﬁ&p”%?c"i(SrPed?‘Wch’{"bdstal‘f%c’nﬁ'ﬂQ/gntPe Hemﬁg%rref éé)%c

al so adm m:sbfeneziﬂ:abtpnnsrwwdhaare emploYedrfot thie dreatmessandéor praphylbds oiatdmdtseaseeﬂ@d
directly Ao powder (preferably in mcronized form or by nebulization of

sol utions or suspensions which contain them Wth respect to the
preparations and adm nistration forns, reference is made, for exanple, to

the detai hgitiindal %P%%r‘trfaﬂ'ﬁé?n%nd]lés’pr%iaxg QF tHeltsehdRahEMiBhed? WhidE HRALIR BRS or

t he conpounds according to the invention are in particular adm njs- tered
in the foPfRfedff therfogroyRdy F’E"’&FPéWt‘%“’\ﬁ/rﬂ"&W‘°§r e %@?’%Teea $ubject f fedmyention.
application. For the production of the medicanments, the conpounds according
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phar maceutgiogla primary packaging containing the medicament (for example an ampoule or a blister pack) and,
if desired, an enclosed leaflet, the medicament showing antagonistic action against cyclic neocleotide
phosphodiesterases of type 4 (PDE4) and leading to the lessening of the symptoms of diseases which
are connected with cyclic nucleotide phosphodiesterases of type 4, and the suitability of the medica-
ment for the prophylaxis or treatment of diseases which are connected with cyclic nucleotide phos-
phodiesterases of type 4 being indicated on the secondary packaging and/or on the enclosed leaflet of
the commercial product, and the medicament containing one or more compounds of the formula | ac-
cording to the invention. The secondary packaging, the primary packaging containing the medicament_
and the included leaflet otherwise correspond to what the person skilled in the art would regard as

standard for medicaments of this type.

The medicaments are prepared by processes known per se and familiar to the person skilled in the art.
As medicaments, the compounds according to the invention (= active compounds) are either used as
such, or preferably in combination with suitable pharmaceutical auxiliaries, 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%.

Auxiliaries which are suitable for the desired pharmaceutical formulations are familiar to the person

skilled in the art on the basis of his/her expert knowledge. In addition to solvents, gel-forming agents,



formul ati ons. SUI tabl e phar maceutical formnulations which may be nenti oned-
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t he i nhi biggdon of cel lul ar activation. PDE4 inhibi- tion by the substances
according to the invention is thus a central indicator of the suppression
inin- flammatory processes. (G enbycz MA, Coul d i soenzyne-sel ective
phosphodi qaé ereaiaanénﬂdnédabrﬂng ® theinventien arepeotobamictyl paicesses khayrogey sectherddaage dfn

the treat r%n§CtI9J copnrp(c}l?n(%ilg| 'ta?(es ﬁgcem oF?JePS#]ﬁéHnl?&%chB&%ry 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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et al., Zardaverine: a cyclic AMP PDE 3/4 inhibitor. In "New Drugs for - -
Ast hma Therapy", 379-402, Birkhauser Verlag Basel 1991; Schudt C et al.,

I nfl uence of sel ective phosphodi esterase inhibitors on human neutrophi l
functions and | evel s. of cAMP and Bislogibltumestigations edeber gs Arch Phar macol
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1. ‘A conpound of the formula | [err] in which Rl is 1-6C al koxy, =~ -
3-7C-cycl oal koxy, 3-7C-cycl oal kyl met hoxy, benzyl oxy or conpletely or
predom - nantly fluorine-substituted 1-4C-al koxy, R2 I s hydrogen,
1-7C al kyl, 3-7Ccycl oal kyl, 3-7mhinitoroed RDB4ERiVId OF

14C- al koxy-1-4C-al kyl, R3 is hydrogen, hydroxyl, nitro, cyano, ethynyl,

carboxyl, 1-4C-al koxy or 1-4C-al koxycarbonyl, A is B, -CH(R4)-, >C=0 or
>C=N-R5, WMuttictiold is oxygen (-O), imno (-NH), sulfinyl (-S(O-),
sul fonyl (-5{0)2-) or carbonylimno (-C(ONH) and R4 is hydroxyl,

car boxyl, 1-4C al koxycarbonyl, am nocarbonyl, nono- or
di - 14C aI Rré activityotestrvasrearrigd putmcdqrﬁng/tmthﬂ mgmog@ﬁgaue( ag} @mw@h was adapted

1-4C- al ko%%%%&%ﬂgfaﬁggmgg\yﬁéc |§de'B¥tgu ¥i|| P?l%rnqacélc‘lﬁ'éd()élwa@bﬁ@ﬁﬂ Mthis t@ﬁt {rBe

salts of n formul & T as clained

claim1, RAPExkactibn Rkes placein thefigst Rtgwn ase@ed é§¢e4 tharasyHing %rnue'mfﬁm%ﬁve%w a

pr edoni nand i )hlidhes bitRa SHHRS Virdor Rin &rotdius atrox to give the uncharged nucleoside. In the third
step, the nucleoside is separated from the remaining charged substrate on ion-exchange columns. The
columns are eluted directly into minivials to which 2 ml of scintillator fluid is additionally added for

counting using 2 ml of 30 mM ammonium formate (pH 6.0).

The inhibitory values determined for the compounds according to the invention [inhibitory concentration
as -log ICs (mol/l)] results from the following Table A, in which the numbers of the compounds. corre-
spond to the numbers of the examples.

Table A

inhibition of the PDE4 activity

Compound -log ICsp
1 6.87
7.86
6.96 #
7.77
- 6.46
7.69
7.65

~N (o oy & W N




al koxy, R2 is 1-4Cal kyl, 3-5C-cycloal kyl, 3-5C-cycl oal kyl rret h ’
1- 2C- al koxy- 1WQQO0ALe5| , R3 is hydroxyl -28yano, carboxyl, dy%ﬁ%%?gp‘*ﬁl
1- 2C- al koxycar bonyl , A is B, -CHR4)-, >C=0 or >C=N R5, vvhere B i s”

oxygen (-0O), sulfinyl (-S(O-), sulfonyl (-35(0)2-) or car bonyl i m no
(- ONH) and R4 is hydroxyl, carboxyl, 1-4C-al koxycarbonyl or
am nocar bonyl, R5 is hydroxyl or 1-/4RatentiCldimar bonyl oxy, or the salts of

this compound. 3. A conpound of the-fornmula | as claimed in claiml, in
which RL is 1-4Cal koxy, R2 is 1-4C-al kyl or 3-5Ccycloal kyl, R3 is
hydr oxyl , 1.cyanaA compount! bthg formula IA is B, -CHR4) or >C=0 where B———ts——

oxygen (-O) or sulfonyl (-S(0)2 ), R4 is hydroxyl carbo

e S e ST

conpound of the formula | as clzﬁ
1-4C-al koxy, R2 is 1-4Calkyl, A 3CH( R4)- or >C=0O, where B IS
fetoxycar bonyl or

oxygen (-O) and R4 is hydroxyl,
(I)A conmpound of the

am nocar bonyl, or the salts of t hios
formula | as claimed in claim1l, i

R2

in which

R1 is 1-6C-alkoxy, 3-7C-cycloalkoxy, 3-7C-cycloalkylmethoxy, benzyloxy or completely or predomi-
nantly fluorine-substituted 1-4C-alkoxy,

R2 is hydrogen, 1-7C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyimethy! or 1-4C-alkoxy-1-4C-alkyl,

R3 is hydrogen, hydroxyl, nitro, cyano, ethynyl, carboxyl, 1-4C-alkoxy or 1-4C-alkoxycarbonyl,

A is B, -CH(R4)-, >C=0 or >C=N-R5, where

B is oxygen (-O-), imino (-NH-), sulfinyl {-S{O}-), sulfonyl (-S(O).-) or carbonylimino (-C(O)NH -)
and

R4 s hydroxyl, carboxyl, 1-4C-alkoxycarbonyl, aminocarbonyl, mono- or di-1-4C-alkylaminocarbon-
yl, hydroxyaminocarbonyl (-C(O)NHOH) or 1-4C-alkoxyaminocarbonyl,

R5 s hydroxy! or 1-4C-alkylcarbonyloxy,

or the salts of this compound.

2 A compound of the formula | as claimed in claim 1, in which

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

R2 is 1-4C-alkyl, 3-5C-cycloalkyl, 3-5C-cycloalkylmethyi or 1-2C-alkoxy-1-2C-alkyl, -

R3 is hydroxyl, cyano, carboxyl, 1-2C-alkoxy or 1-2C-alkoxycarbonyl,

A isB, -CH(R4)-, >C=0 or >C=N-R5, where \d

B is oxygen (-O-), sulfinyl (-S(0)-), sulfonyl (-S(O).-) or carbonylimino (-C(O)NH-) and

R4 s hydroxyl, carboxyl, 1-4C-alkoxycarbonyl or aminocarbonyl,

R5 is hydroxy! or 1-4C-alkylcarbonyloxy,

or the salts of this compound.

3. A compound of the formula | as claimed in claim 1, in which
R1  is 1-4C-alkoxy,

R2  is 1-4C-alkyl or 3-5C-cycloalkyl,

R3  is hydroxyl, cyano or methoxy,



RL is nethoxy, R2- is methyl or isopropyl, R3 is cyano, A Is B,
-CH(R4) - or >MPO/EES s oxygen (-O) angsR4 is hydroxyl, cam”/o«a

met hoxycar bonyl or ami nocar bonyl, or the salts of this corrpound 6. A
corrpound of the fornula | as cIa| med in claiml, in which RL is methoxy,
R is nethyl BB CHEPRYEOES 5 cyano, A i s oxygen (-O), and the
salts of tEhl S i€ xypen i) ofsulfonyi-8(ogpound of the fornmula | as clainmed in
claim1l f se, | the tle nt of di seases A nmedi canent conpri sing
one or 77{536{} °a<5%°x 1aﬁ§f@‘¥°ar?1°"¥'°5aﬂ"fcif’%‘6'¥lt her with the cus- tonmary
phar rraceutordwlsammtmsmmpesndand/or exci pients. 9. The use of conpounds as

clained in claim1 for the production of nedicaments for the treat nent of

ai rway di sorders.
4., A compound of the formula | as claimed in claim 1, in which

R1  is 1-4C-alkoxy, )
R2 is 1-4C-alkyl, ' —_——

o AR

A is B, -CH(R4)- or >C=0, where
B is oxygen (-O-) and

R4 is hydroxyl, carboxyl, methoxycarbonyl or aminocarbonyt,
or the salts of this compound.

5. A compound of the formula | as claimed in claim 1, in which
R1 is methoxy,

R2 is methyl or isopropyl,

R3 is cyano,

A is B, -CH(R4)- or >C=0,

B is oxygen (-O-) and

R4 is hydroxyl, carboxyl, methoxycarbonyl or aminocarbonyl,
or the salts of this compound.

6. A compound of the formula | .as claimed in claim 1, in which
R1 is methoxy,
R2 is methyl or isopropyl,
) R3 s cyano,
A is oxygen (-O-),

and the salts of this compound.
7. A compound of the formula | as claimed in claim 1 for use in the treatment of diseases.

8. A medicament comprising one or more compounds as claimed in claim 1 together with the cus-

tomary pharmaceutical auxiliaries and/or excipients..

9.  The use of compounds as claimed in claim 1 for the production of medicaments for the treatment
of airway disorders.



