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e3etZ6T ~-B2 5 GT ~~~2 - 1 ' ~66* Thi enopyri m di nes The invention rel ates

'?o conmpounds of HN2/ / NRI Sr NXmZvﬁn[};f‘[lig\,ZRZ
i ndependent |y ofl @M lﬂmm E‘ \are each H_ A 10 OA or Hal, Rl and
together are als ene having 3-5 cailr pbon atons, -0- CHZ CH2-,

- CH2- 0- CH2-, - 0- CH2- O“'??r - 0- CHZMGléhdpyrimidinmd®, R6 or R4 which is nono
substituted by 15 R , R4 is linear or branched al kyl ene having 1-10 carhon
atons, in which one or two CH2 groups nay be replaced by -CH=CH groups, R5
is cycloal kyl or cycﬂ’hal kyhsdekylione hadiatgsb2dd?2 cambomas onef R8hes
phenyl or ph%%{n %h R is COOH, CODA, CONH2, CONHA, CON(A)2 or CN, Ais
al kyl havi ng car bon atons and Hal is F, Cl1, Br or I, 25 and their
physiol odically acceptable salts. Pyrimdine derivatives are known, for
exanple, fromEP 201 188 or WD 93/06104. Thse 'nvgmti on was based on the

obj ect of discovering new conpounds havin | e properties, 30 in

. Ka
particul ar those which can be used/ngz arati on of medicanents. It
has been found that the rrpounidbl of the f fla | and their salts have

very val uabl e 2 ~~~2|- 2 phar ,‘pl ogi cal properties, coupled
wlthagoodtolerabll ~ Nayl ar, they exhibit specific inhibition
of cQ@VP- phosphodi est erase

ST N7 "X
in which
R!, R° independently of one another are each H, A,
10 OA or Hal,

R' and R* together are also alkylene having 3-5 carbon
atoms, -0-CH;-CH;-, -CH;-O-CHz-, -0-CH;-0- or
-0-CH;~-CH;-0-,

X is R®, R® or R* which is monosubstituted by

15 R’,

R* is linear or branched alkylene having 1-10
carbon atoms, in which one or two CH; groups
may be replaced by -CH=CH- groups,

R® is cycloalkyl or cycloalkylalkylene having 5-

20 12 carbon atoms,

R® is phenyl or phenylmethyl,

R’ is COOH, COOA, CONH,;, CONHA, CON(A),; or CN,

A is alkyl having 1 to 6 carbon atoms and

Hal is F, Cl, Br or I,

25 and their physiologically acceptable salts.
Pyrimidine derivatives are known, for example,
from EP 201 188 or WO 93/06104.
The invention was based on the object of
discovering new compounds having wvaluable properties,
30 in particular those which can be used for the
preparation of medicaments.
It has been found that the compounds of the

formula I and their salts have very valuable
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5 -Qui nazol i nes having an inhibitory activity with regard to AT ear
. CGWP- phosphodi est erase are described, for exanple, in J. Md. %ﬁeﬁ¥r36$
3765 (1993) and ibid. 37, 2106 (1994). The biol ogical activity of the
“conpounds of the 10 fornmula | can be det2erm ned by nethods such as are
described, fgn.exa0Bh8q1tR1 WO §3606404esThe fddnddy qfitihe gonpgypds
according to the |nyen?|on for c and cAMP- phosphodi esterase Ts
ascertai ned B9le¥ekiih¥ng their 1 CSo val ues (concentration of the

i nhibitor 15 requirednt gazehicauar50@HaANi it dpddef PHZYARIBEELYALY) .
Enzynmes i sol ated bg kﬁomn ngthods can 2e use? for carrying out the

det er mi nati oR§ FE¥F-BRARBIEIWETCe¥ASRpd6R et al ., Bi ochem 1971, 10, 311).
A 20 nodisfi ed "bat chuirthodiaks\Whdvihigorps dmiaisd tddyt &pipl ehepn yBthchem
1979, 18, 5228)_can pe us for carrying. out the_experinents, ;The npounds
are thereforﬁeéﬁfsabgg f%$g?h%ﬁ??gé?ﬁéﬁgtgfaﬁ%segggs %?ggﬁﬁgggfdigégscular
system in 2&xpapieculiar JcaMeidac Cheguf f3ifci VHp, GftP ¥lorandeilbr@at pént

and/ or ther apy,pf %gggsred potency (erectile dysfunction). The use of
substituted pyrazé opyfimdinones for the treatment of inpotence is
described, for 30 exdhpl BiolRoWOAd4RZEITALYTIRE (B ARTHROERTES epf eklPve as
i nhi bi t;iros Ofo?ﬂﬂﬁmé{' qph&:lﬁﬁe-lgadlt&@cgbﬁfi%c?pbyonﬁetno@@r g@&r@g\&%}g ngsgm |
preparations_o es. is biolqggical actiaon c e detec , . for exanpl e,
Dy B8 The noRRBAE RBSR: | BA B ol Aaurt S/ GATb4n B5e (EEEbA 8 00f

1310- 1315 (10R8) combeundldi kiddardiafg the chet LacknedoderfarstecGi®s ahé
activity of t conmpounds.acecarding tg the i ntign for the treatnent
2nd/or L her apy B ST RSHR P G eRSRERey . 1o, SocePYeThed) 197 ARFHERIEED
the fornul a thean béCenploykdens rtedhcaentmetachi vefcongoandsnhbbhtoan and
vet erinar LGE Thegy Joit hergor g e el yed,@s it er ggdiates for
t he preggyag?gﬁﬁ%?g?ur?ﬁer%%Q&Fgghe§¥ﬁ§ active conpounds. #%e ?ﬁvgﬁtion
accordi ngly pEBYVEEE)the conmpounds of the fornula | and a process for the
preparati on ghy6REBOUNES1 QEcdheny ONiAldvh | MRGEdH N@ano Bkai 1k&d apgrl0 of

their salts, characterized in that aé g congo nd of the fornul a IIlL ~\'N |
S N X 15 i nCRAF¥RRK i s O%E defhed aBSYETEAGS

PESc1, BT oH, S&RISr a
reactive estwrfi eHoblsgnoupt20ails ,r eddtoethem.t h 1@ 7onpdulhd o3lihe farmul a
T - RLH N SGH ba/ 1 WaZ dn v method  of W.J. Thompson and
M.M. Appleman (Biochem. 1979, 18, 5228) can be used for
carrying out the experiments.

The compounds are therefore suitable for the
treatment of diseases of the cardiovascular system, in

25 particular cardiac insufficiency, and for the treatment
and/or therapy of impaired potency (erectile
dysfunction).

The use of substituted pyrazolopyrimidinones
for the treatment of impotence is described, for

30 example, in WO 94/28902.

The compounds are effective as inhibitors of
phenylephrine-induced contractions in Corpus cavernosum
preparations of hares.

This biological action can be detected, for example, by
35 the method described by F. Holmguist et al. in J.

Urol., 150, 1310-1315 (1993).

The inhibition of the contraction demonstrates the

activity of the compounds according to the invention

for the treatment and/or therapy of impaired potency.



R2'in which 25 RL and R2 are as defined above, or b) aradical Xin a
_compound of the formula | is converted into another radical X 2 §oGlExz)IRl e
by hydrol ysing an ester group to a COOH group or 30 converting a COOH group
‘into an anm de or a cyano group and/or 4B t-hat a conpound of the fornula I

is converted into on f % gl ow,

the radicals Rl, RZ, %E% %é?iﬁgﬂéé%efﬁfhéx anguﬁahave%?hgggegm? §|ve

for the fornﬁEa@wﬁJQﬂm%ﬂﬁj4qqlv®n¢@®E0@R@$es§l9“%%%&e@n@thétﬂrs@arﬂ is

al kyl havi ngmédécea@-bon hepe: Sah ! e AR A0 Mae, Aty des PhLeferably

unbranched and has 1, 2, , or 6 carbon atons, and Is referably

net hyl , et hypnénerﬂeéwrceSf éﬂrhéhﬁ)rzér%ﬂaéfaérw i sERFERGY mSQﬁ?PmeP§obutyl

sec- butyl5ora5@&beb@bmbou9@g al so n-pentyl, neopentyl, isopentyl or 10

hexyl. X is an R4-, R5- R6-r adj cal whi ch .S nosubstltu ed by R. R4 is

a linear or branched? Fkyldﬂ?ﬁ%&ﬁ%%J haGFREERISY car BHPEIMRE, whdPe the

al kyl ene radicefboundsd prefenabl forhora exanprel ret byloersss etfiyl efde

propyl ene, |so% Q¥Ien% butylene i sobutyl ene, secbutyl ene, pentylene, 1-,

2- or 3- neth?F y &HE 1,2- or 2,2-dinethyl propyl ene,

1 ethylpropybén@om@@mwﬁsn@f Lhe:Iormulqwlza¢mn¢@dm@ntql@heimlll-and,2-, 20
f% 2 3th@&r 31digmet hyl butyl ene, 1- or 2ethyl butyl ene,

1 ethyl ﬁy | propyl ene, 1-ethyl-2met hyl propyl ene, 1,1, 2- or

1,2, 2- trlnetﬁﬁﬁﬁﬁéﬁ?Féﬁéd EPné&2tor branched heptyl ene, octyl ene, nonyl ene

or decylene a25 R§ kembvihBeb#OkRe frerm@ianpire, but-2-enyl ene or

hex- 3enyl ene. Very particular preference is given to ethylene, propylene or

butyl ene. R5 is cycloal kyl al kyl ene having 5-12 carbon 30 atons, preferably,

for exanple, cyclopentyl nethy]ene, cycllohexyl net hyl ene, cycl ohexyl et hyl ene,

cycl ohexyl propyl ene or cycl gheXyNoutyl ene. R5 is also cycloal kyl preferably

havi ng 5-7 carbon atons. Cy \oaby, exanpl e, cyclopentyl, 35

cycl ohexyl or cycl oheptyl. »fgra Iy F, ClL on Br, but also I. The

radicals RL and R2 may be identikal &g dififerent and are preferably in the

3- or 4-position of the phenyl ri&g. ently of one another they are

25 G,"~~~~2-5 1in each case, for exanple, H alkyl, F, ClL, Br or I, or

t oget her14 hey are al kyl ene, such as, for exanple, propylene, butylene or

pentyl ene, fuyrthernopre ethyl eneoxy, nethyl enedi oxy or ethyl enedi oxy. 5

Preferably, tHeY égg al so in each case alkoxy, such as, for exanpl e,

nmet hoxy, ethaxysoaspdefdxed ahevieadi cal i's preferably for exanple, COOH

. COOCHS |, G2 3¢ COME g, O %)012 PRI LT S r 1 FOLa 1 BE EntiTe

|nvent|on he Tadical §
group

20 is reacted with a compound of the formula III

R1
_CH,

Il
H,N

in which
25 R' and R? are as defined above,
or
b) a radical X in a compound of the formula I is
converted into another radical X, for example by
hydrolysing an ester group ¢to a COOH group or
30 converting a COOH group into an amide or a cyano group
and/or in that a compound of the formula I is converted

into one of its salts.



10"whi ch occur several tinmes can be identical or different, that is to say
i ndependent of one another. The invention accordingly partic@ R g{oyi des
t hose conpounds of the formula | in which at | east one of the radicals
‘menti oned has one of the abovementioned 45 preferred neani ngs. Some

preferred groups of agRRURGR LMWL HY assetdys tile RSl | W ngt pat,
formulae la tQ 1d, which corresgond to the formula | _and wherein the

radi cal s not Rdef Rned¥i# %ok ePa%E aF e hAFENEAES nBANFRg EGFv &Rt SO W 3For mul a
I, but in whizgh120and IT@IX s leEndxpyeesiy ddtdd aotRbwldeh i s
substituted by COCH, A CODA, H CO\IArzi‘ ,%CO\IHAor .. In Ib RL and R2

t oget her are al kyl enéd Hé:\/i%g?g- é%vaﬁrf% a ocr?sr,bo-Ib-ag\é-I?SZ'- CHz-, -OCH2-2 5
or -0-CHz5 CHZ10 th& mbopkeidymypleny| abkhyl isr fdefidraibly s uabbsenichetied by
COOH, CQOQA, Hz,  CONA2, -CONKIA o i p.lc3 R2_ 1 pengdent Ly of one
anot her are igggea%% case ﬁ A?_L’A\Obff’o?glilal Berl% a%g%fnt oa{é? gf are all%yl ene
havi ng 3-5 ca@usderaidis, MeLBMZ-CHzethyd Cter 0 @rorYlGHz- EMZLherserR i s
phenyl’, phenylmidnh 1 RAJMHAN 1S Sl t Ut ed il B00Hs L0BA L EONE2,
CONA2, CO\IHA)Hor CN; i%rl d I%ﬁlo%, i ndependent Ily of one ar?(pet her are in each
case H, A Oksgt-Ratyl, dbut ;a¥so-nypenfylR nERPSHLY byet AEPSRFEL aP%0

al kyl ene1 havineg35 carbon atons, -0-CH2-CHZ-, -0-CHz-0- or -0-CHZ-CHZ-0- |,
X is cyclohexyl, phenyl,, phenyl ngthyl 3sor al kylLene having 2-5 carbon atons
which is nonosubst i tgqtedl%y ??X n??'l SECOO—PBr é@?gﬁc?g aY’WFﬁha\J/isng 1to
6 carbon at omenodalbsts tRte@ byBrR’er |. 10 The conpounds of the fornula |
and also the startingsmaferialg;tar. thglr preparali %;leergg herw.se
prepared by nethods known per se, such as are described in the Iiterature
(for exanpl e hayifige lstldhdw@ePebraEomgucnase HollBedl gy PneVERRdGaA d6r

or gani schen Gheifeaka .l Vet heds of exgmpiée, chemieinwlendseor g=thivammzVerl ag,
Stuttgart), and in particular under reaction conditions ich are known and
suitabl e for PEAPRYIERG i onsS REPEY ' FOM Y 'reéépgb‘ﬁé’, ¥ s S&FSo

possi bl e to wiidyilzeejarpantglewé chiar e 2knan pemeskeyddtal enapt 120-,
mentioned here.n nore detaid...ln the . c nds of th ormul ae,ll _and 111,
Rl, Rz, R3 ,l’I?QAT , XChnd nfhéa—v%lr%%tehyﬁleparg?%sjerb?’ven,&i_%tﬁﬁ r1 PF@EP’%F “Fhe
preferred nedmxyjeng.veh:, | 2-L Bs a1 ehord vy ety ¥ere, OH, §roup, 2this is

25 pref e].é gbly alkyl subphonyl axy Bavifgs 14 bnaiPOn, &) PoRe (Pref ergbl g
met hyl sul phonyl oxy) or aryl sul phonyl oxy havi ng 6-10 carbon_at ons
(preferably Sémiicutalenss yi doSshadyilofe iyl DrorHé for e dr&§hyl-2-

2napht hal enesddphamtopinlens30 Thel conpounds 108, herfipertla pkopgn epeef er abl y

be obtai ned hy, ti f the f la |l with ds of th
Formila 111 NFeduei PR, SRBCEEG: (TR RETRF| ol BT <0 TBO TGP RedoFn it

so that theydemcyleate.i sol ated fromthe 35 reaction m xture but are
| medi at gy .rReaﬁfse‘%ufx‘trhbté}%foxfeQ G 3£ é:b&:m%ﬁéfpoﬂﬁ‘g%Qénw@né%gu'h%x'-s—0" the
other hand, it 1Is possible to carry out e reaction 1n stages.
enylene.
Very particular preference 1is given to ethylene,
propylene or butylene.
R> is cycloalkylalkylene having 5-12 carbon
30 atoms, preferably, for example, cyclopentylmethylene,
cyclohexylmethylene, cyclohexylethylene,
cyclohexylpropylene or cyclohexylbutylene.
R® is also cycloalkyl preferably having 5-7 carbon
atoms. Cycloalkyl is, for example, cyclopentyl,
35 cyclohexyl or cycloheptyl.
Hal is preferably F, Cl or Br, but also I.
The radicals R' and R? may be identical or
different and are preferably in the 3- or 4-position of

the phenyl ring. Independently of one another they are



25 ~~,Te~~2 The starting materials of the formulae Il and IZI5 Gek 2002
~generally known. |If they are not known, they w can be prepared by nethods
~known per se. Conpounds of the forrmula Il can be obtained, for 5 exanple,
by reacting POC13 with the correspondimg@ hydroxypyri ni di nes which are

synt hesi zed fhoanthi eplene fder icyainples and {ksubst | tal edBr or I, or

al kyl enecar boxglig estg s (Eur. J. %/EE Chem Zﬁ, 453 (%988)%. Thﬁ -
hydr oxypyri nF8PfE8Sar e %?gpa?gﬁ ePHHEF DS 105UERy df BgeniPF onSERTPRE
correspondi ngrbopyiehgdr obemzoy héeaopyrdxri di penteipaends, bdurahkemolbe
cyclization 9f, 2sanm nobenzot hi ophene- 3-carboxylic acid rivati.ves with

al dehydes ore&FY}le{lggx%hi ch ilge@?%e{]%nﬁﬁ/&f}gr pré)p]):ari nge 6 ?ﬁ?&?h@xy-
derivati\es PrefetdbéyanpheyHeuleem-l\by|irEHE @) .cBpecilikaay] ysutheaseacti on
of the conpo S f [T WA t s of the fornmula Il is
carried out ?ﬁgtﬁgggﬁggén@%ggkagbsg\e%éggf anggﬁgﬁ}gol vent at tenperatures
bet ween about -20 an@hg&boyed2g@alsoR priserebeiepriblden POrangxpopleThe

addi tion of apoaci Bobeadi Neo t, cbRr, eXeoR( euan  aldoxucigt 8k bydr oxi de,
carbonate or bicarbonate or alkaline earth netal hydroxi de, carbonate or

bi carbonate, or of aRBFfheFh8l kERFLIRBt af "BENE5CR) kaPihe BRRt hTABLSRLS

pggf e_rabllwf pehashi urbcsodi U@e@érﬁ.@J CitU:[’ﬁle§ﬁ| ]fca@f abé\/efilic%ri;itiicaqu’ the i

addi tion of an_grganic base, .such as_ triet m_ne, [di nmet ne, pyridine
or qui nol i ne,glf)?egfzniin ggégséso %t ﬁgya&pﬁgp%g%gﬁeﬁtfdw k?é‘q%‘g{?dirr able. 30
Sui tabl e inert sol vefthe dmnsenftdoneeanyimalingldr qoar bomslaslg hpasvhdeane,
petrol eum et b ol r ; rchlorj e y r S, such
as trichlor ogﬁ%fae%gﬁ%%%fdg’l ctﬁe(r)l%(l)%t %ﬁ%ﬁ?f%agbgh t“gl'rtl%lahcﬂ?%rgég,gécﬁﬁgr of orm
or di chl or omefh&he; ralcdshdiss My ianas 4 et | tlee habevenpaspespanol |

n-propancd , BPHERRGLAOMdRitrfut aGhe BLBEESre8UGF RSB St h&bmﬁbﬁﬁ&s
di i sopropyl ether, tetrahydr fgran (e;l; or di oxanei:n%I ycol. ethers, such as
et hyl ene gl yE8R s Y St NS yRBF EndRdathAC efdek©

(met hyl gl ycoldor whizib édrrespdrdd 8o eafhry| fipyowlsd ) Tetmd erteexgicokhei met hyl
et her (diglyne). ketone h et or anone. _am.des as
acet am de, dfﬁégﬁﬁﬁécerfo}m %é?lﬁgﬁet C%/I %}%??olc} onlzﬂL ogg‘é?me }ﬁew Pgéﬁgﬂgde
(DVF); nitrivpésensfiol &sbesfgeondni tni bat $&l phdschdes, such as di net hyl
sul phoxige (DPNBEL; niktro conpouggs,ph%lgjl,aspﬂgﬁ%gqggmpeoqr ]t pbepzene;
esters, such as ethyl acetate, or mxtures of the solvents nentioned. It is
furthermore possible to convertis FRESEACEGIX M LB MBARA oL f or mul a
| into another radical X, for exenple donHwds©Igei ng an ester or a cyano
group to give_a group. _fFster oups can be _hydrol ysed, for exappl e,
usi ng NaOH anK%‘?‘% Rwat E??ghgfe r %Ferﬁ&%ﬂﬁg :‘i‘a"l%n?engéggtur es
bet ween 0 and 100. Carboxylic acadsogaratmmsonvOr-Céd-@Hi+, ~Or-Cékadpl e,
thionyl ghloride into the corregpongdifg, cathenyl chlorides, and these can
be converted into carboxam des. By dehydration in a known manper, these 20
give carbonitriles. &n acid of ifie 6o PREBKIBRERYAVEAT eB | HRdCShhe
associ ated acid addition salt usingudshkasetedomexeophie byorneacdonmy,of
equi val ent anounts of the acid t he ein inert solvent, such as
et hanol , and 25 subsequent evap‘g&g‘f‘?’onq sthie bases for this reaction
are, in parttiaulLar, those which give physiologically acceptable salts. The
acid of e formula Lic t hus W a r. e l.e sodi um
hydr oxi edqor car bona#‘e’ 315'2 30 po?ggégg%gﬁéggXxioﬁe %?chr%&%frl#a%tre)&(?%?%%t he
correspondi ng netal salt, in paegfburasealkaki fABtak Halt or al kaline earth
netal salt, or into ghe,c@rgespepglpfdedMBRUM S} 1erROSSHE, Enhasas sf or
this reaction are, in particular, 35 also those organic bases which give
physi ol ogi cal | y accept abl e sal t S2¥888h HLMF or ~Ex&ipretz et hay&EhiRe.

or -0-CH;-CH,-0,

35 X is phenyl, phenylmethyl or R® which
is substituted by COOH, COOA, CONH,,

CONA;, CONHA or CN;
in Id R!, R? independently of one another are in

each case H, A, QA or Hal,



On'the other hand, a base of the fornmula | can be converted into the
_associ ated acid addition salt using an acid, for exanple by reakdi Gl odbi2
equi val ent 2 J c~~ a~2 - 9 anounts of, the base and the acid in an inert
sol vent, such as ethapol, and subsequent evaporation. Acids which are
suitable for this reBctawh Bre, tegepheri agraglschasl&kyifineh kpving 3-
physi ol ogi cal | y acceptable 5 sakts . chipbs thugdRassi bl e 1 @sedynor gani ¢
acids, for exanple sulphuric acid, _nitric acid, hydrohalic acids, such as
hydrochl oric acid or hydrobr oni tOaela;Cps pHorFie-4¢2dS;  such as

ort hophosphoric aci dx sul pham nig asjdhoHdither pheayar,Japhénftidsenyin 10
particul ar aliphatic, alicyclic, ar Ig}(&hatic}g arona%ig or_heterocyclic
nono- or Yol ybasi ¢ carboxylic, <l HERST S Nr £ 0% o LBRE NI e
formic acid, acetic acid, propiwhichatsdnopbyabstiaatdd biyeRhyl acetic acid,
mal oni ¢ acid, succinpyc acid, 15_pj i c_agj fumaric acid, malefic acid,
|l actic acid) tartariC acid, mal 12 g@?%,gr'§¢§%’acid, gl uconi ¢ acid,
ascorbic acid, nicotknic acid, isoalkpylihaviagi @, toebthaagbonr atoms,

et hanesul phoni ¢ aci dy;_et hanedi syl phoni¢ agid,..2¢hydroxyet hanesul phonic
aci d, benzenesul phoni'c 20 acid, p-tol Gehesul Foni ¢ aci d, napht hal ene- nono-
and di sul®honi ¢ aci d¥hand-eeReYASS| @rfur‘l'—]éeacﬁpq{mléeﬁ t$ vRR® FHpS ofFbgical ly

unaccept abl egagkdsngf tat@ranmple fbLrahesr paeatsesh foFe | sehatiyogeand/ or
purification of the cogpoun s of .the formula |. 25 The invention
e

furthernore BFEPRUEE PKeMGEEOGF (REComftutly dtUthe?Y o?hEl GSFCRhBFDr t hei r
physi ol ogi cabhy taecepi odt£csnd t § fbor ddeengireepin athen sfarpieardrewevks cal
fornmulations_ in particular | no. .cal t For. this u t hey can
br ought | nt o58eH0 8, %@H%ndg*’éaéé f@%%ﬁ{%égt h‘%e(r)ruw%ffﬁagltlslcglaez‘[ ‘gﬁ%mégl i d,

| i qui d drid/ oiMsehidki qafEd ecngeanee ochemkstiuiy, GeordfThpemepveuniagin

conbi nati on w r e ;tur ; t Iﬁggquggﬁ : Jhe.l i al so
provi des nedlg%gggﬁtggtzf t E?}fg f%a!rlﬁr{ul]cgpllér\e/lﬁ‘a their p %/ls(?-lglggﬁéggﬁ!flﬂg

accept abl e suhishas fospheeiest éfdse SBitdr bt of 8T THES nvERRFBHRONS
furthernore pegvidasdphauracgiddLatedOF Mdhal i 08S iGOHIISIipessHbl&asy one

2 ~C-Tec~"'"2-.10 compound o&.t e forn%la | and/or__one of its

physi ol ogi caPFy1aéEeplabt B R PEL R eEe® f 6FMIFat? Bhs SCan® PR §¢é&d B8t

medi camelt s manhtiioapdohevet éni marg dediedilne. Possible carriers are 5

organi ¢ or inorgani cIﬁuq;sﬁéamggﬁ whigh e syit %dﬁmfl%re epteralg (%9{ exanpl e
oral), parenteral jor topical a Finistration and do not react wth the novel
conpounds, fBf: eRanplRe weter , Xvégst aBl 189 s thBerfSan HIEDh G enal kifene

glycol s, pol ygt-hykenargkyeobseré@rallymenalingsi ageleat.e, gel atine,
car bohydrates, such

as lactose or starch, magnesi um stearate, talc, and
petroleumjelly. TabthQ,1ﬁiPI§FQﬁﬁﬁWﬁj%%ﬂﬁé%i;eééﬂﬁnﬁ¥gﬁppoﬁﬂé?s}s
granul e®5 sypupSerpbilgesabkytsopshanegl osed, havimpar tli-cul aarbbar atams

dmini st at] , ; ‘ al Br: i
201Ut ons. prBFEEIRITE |y R e B P T ERLPRE R SR
suspensi ons, hawihgi opslor ¢amphemt Ltams usied sier aidnenpdealy ladnPri sbrat i on,

and oi nt nent §51¢1 gaTphehyewders argrused fcHoRid appliigat i on. xThe
novel 20 conpounds can ay e Lyophilized and the resulting |yophilizates

0
can be used,nPBPtBiéﬁﬁﬁéPiPBPnVHQXMReparation of injection preparations.
The formg ati ons nenthenembrgriurlis sber ithiez efbamal Hr ICc@Et | eefuxabiari es,
such as lubrjcants, preservatives,.25 stabilizers and/.or tti agents,
omil si Tiers, PEal QA HISF nPYuehER Rl The UM hr 8ol BOFFBL bkt ances,
colorants, filvavhucbmgsuadd/ of skeerfalrmoflheTIdacti ve conpounds, for exanple
one or nore vitamns.:T qgﬁ?u o] for . d e
physi ol ogi cal |y acce%?ag§§83a ,ngg% %%££§%$§y§§kgaéa§§nﬁg |ﬁ%h%?sggses
wi th which aficrnefleade sitwhesTONRiEyENPE gianasithe Srokdpttbsphamefheevel
lleads to@an i-BRERE bhORiQEuRee YRRt i Ofmrdd il AnamB) | 9o @y t BupLsEH| 86
rel axation. The conpounds according to _the 35 invention can be used in
particul ar i HiVRetPPeSPHBRENGE Aifs&8SesCofUtRe Icar di ovascul ar system and

for the treabaentha@ndtbert NeswPy afc | Dpaigeskilieney. &orryhesa usre, the

substances are ggneraLly %referably adm ni stered i n dosages of between 1
and rea ion 1n° stcages.



25 ~dT ~0~2 - 11 500 ng, in particular between 5 and 100 ng ge Aﬂos@ge
~unit. The daily dosage is preferably between about 0.02 and 12) n@i" gty
body wei ght. However, the specific dose §or each patient depends on the
most diverse factors, 5 for exanple on the activity of the specific
conpound enpl oyed, oBhehstageirkbdpaterghals gdnetlae $oamulefe hkhl ahd sex,

on the diet, 1¢R the agmhaisi it iR eI ANAHEQUt &re ORCLNOA NS, Ofhe

el i m nation, nedi canent conbinhation and severity of the particul ar %j,i seas~e—
to 10 which £AB PRePHEPP2EBRI P¥sMehQCdsadRioMFsEat iS6n is preferred. All the

t enper at ur escapRp¥enand bel owharersiated i A1C ckA tBe febkawhea,exappl es,
"customary worKk-u - water, is added, if required, th i s,adjusted

g" me%ns e EH

15 to betiweef*d™BAB: 10°Yi f HEGHE, Wpbndiidton the cBRSFEERPREANE! t he
gpthroducthhyEEoﬂ?p?uﬁﬁiﬂﬁneELMMﬂqﬁiaMdfBjﬁ&hés?ﬁEdgf?ogrthiophegg

i chl oronet hane,_the. organic a iS.S rated o ied over_ sodium
sul phat e andgsggvﬁgpﬂéagan&ntdﬁe f‘é\g—i%ﬂ%é?zs L{?'_[ﬁc?fi e%llﬁ\sfiﬁﬁe(?ﬁr%%%’gb?aphy
over silica geteaad(BurbyJcristial Cheat.i @3., N&Ss (§9&&)nNanmetry (MS): El
(electron i t iqQni ' ; FAB (a‘;g.aeSt ard (MtH) +
Exanmple 1 %”?ﬁ%glll SB?E%QEP%?%égAELQ%t e|g§no[ , 3- d]?)@%%np%?n%gg%%ﬁpr o%%’onate
[ obt ai ndifl e B¢hydepoeratdanof met hy®f the corresponding

2ani no- 5, 6, 7¢8t-ghyabydenbsrrothi-ephentdneardmpddicas W dh FetEY! che

3- cyanopr opi onat e, dehydr ogenati qn t h sul phur "and subsequent chl ori nation
Wi th phosphoPYieLo¥pERPBr iKler dr AELRPESRARE (AR oGP 8 1o acid
met hoxybenzytapinat{vAS) iwidk neabygkhyrdesl i dane aterstlesr editpitcHl 10igor 5

oS oty CLYEBhaLD 20PVeE-aRd- G 1 BPLINEal R MOBEE HR1BR By T S
3[ 4- ( 3- dfl or exampdehBgrybenzyeadi BESPEEnzot hi eno[ 2, 3d] pyri ni di n- 2-yl ] pr opi ona

te as a colourless oklhecif2ca11y!] WHE red@tidhNbkaldne E&ACLLOEs Obs A’
wi th methyl 2-(4-chl oirbggénzgt hi gno[ 2, S-fﬁ pyr%m’ din-2 vyl )a%g}tgat e _gives
GRYBEN RS t

met hyl 2-[4- EBechpsmgla- fét Wékyb sy |oam he”formula IIT is
g hi4€n0£ ﬁ |3 dl:g):‘fit@iigidht?l- Y a@ﬁé?t;ﬁfeﬁrﬂ&% adyy, abeaftkonoOf an inert
, 4- met hyl enedi oxy benzyl am ne wi me
3-(4-chl or ob@ﬂiKFﬁFerﬁﬁ 2 LTRSS R ni’%i‘”’)eﬁpop?%ﬁ’é{:e Hed™p AREHYI
3-[4- (3,28 neLBgPenpdebrybbhyybativeenbiz atiki 600[°2, 3- d] pyri m di n-2-yl ] propi o

T bt heaRh o Lort £ TR mimatng, agenr -

4-[ 4- ( 3- chl ofBa@PRet XYy beAZyAvanm nBEbahz ot EFRIF 8. d] garhangite 2- 9F] butyra

LS o pALCAARERLGY OLod, 1 BEEBLAGS Shauyieuberhne Wb geLly

fl- E fl ((:3, Zr ﬁegﬁ§g8ﬂﬁa?o&§bgﬁf%‘%ﬁr’ﬁ‘5)eoer?fotclﬂﬁ é{gﬂ"g’é dTJS]ﬁ?H'/n IB?F@'%- éF] but yra

te. 25 alkaline earth metal, preferably potassium, sodium or
calcium, salt of a weak acid, or the addition of an
organic base, such asg triethylamine, dimethylamine,
pyridine or gquinoline, or of an excess of the amine
component may be favourable.

30 Suitable inert solvents are, for example,
hydrocarbons, such as hexane, petroleum ether, benzene,
toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1l,2-dichloroethane, carbon
tetrachloride, chloroform or dichloromethane; alcohols,

35 such as methanol, ethanol, isopropanol, n-propanol, n-
butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane;
glycol ethers, such as ethylene glycol monomethyl ether
or ethylene glycol monoethyl ether (methylglycol or



Simlarly, reaction of "A" with nethyl

5-(4-chl orobenzot hi eno[ 2, 3-d] pyri m di n-225 yl)val erate gives rﬁs g}rl i
5-[4-(3-chl or o- 4- net hoxybenzyl am no) benZé)t hi eno[ 2, 3-d] pyri m di %J | VaT er a
‘te. Simlarly, reaction of 3,4-methyl enedi oxy benzyl anine 30 with nethyl

5- (4- chl or ob@srotleleesild, 3-afipihans I Ives) )dunetayt grbes féibyime);
5143, - mebdadlopaad’ atienay| AERkReng! biueaabAe?- dhidd dded- gl val era

te. Simlarly, reactjon of, "A" 35

7- (4- chl or ob@FESERIESo[ 2 %ueﬂtﬁwhﬁ%ﬁ@mz%)he%rra%lé%pbgm@%lﬁenﬁw or
7-[4-(3- chl ordqmlatwﬂf@%@ﬂa@ am nep@enzot hi enek-2,13=q] pyri g n- 2- yk] hept an

oat e. SSmlarly, reactlon of

3, 4- et hyienéaie&%éﬁz%eam%lphw%e%t RpFn as dimethyl sulphoxide

7- (4- chl or obemssichi;enal %2 d] pymboudés; 2 gulheptanoat £t goveshanset byl
7[4(34rreth|e edlox benzyl mno)benzthleno[z ] pyrimdin-2-yl]heptan
oate. Siml arnl§ reaczt |r%ri ofé/ § “Wth® ?’h t% q acetate br

2-[4- (4-chl omb@mlz@tsmﬁna[l'@ Mvm}ruwnmrrtl@wﬂ@ .cycl ohex-1-yl Jacet ate gives

10 net hyl th
2-{4-[4-(3-chl oro-4- rret hldc’xy uernz ra{nn?rneo esnszlo}% |eno[%onv?1&gyri rlﬁagln -yl]cyc
| ohex- 1-30} adetidt e@ SPRPPHRAY Of et | Bﬁr@\‘ll@ 4. iRy | FReEnexy Bafigrani ne

with nethyl 2 [4d4 é@@l@%}lq{fﬁmgmﬁg Hpyéed e i 852 cyano group

2- yI)cycIohex 1@/@/] acet ate ves met hyl
2-{4-[4- (3, 4% ﬁi’)ﬂam no) benzot hi eno[ 2, 3-d] pyri mi di n-2-yl ] cyc

| ohex- 1-yl } agatcatre gr&xmé adry ,be aagdtoly9éd pefay| axampl e t hsﬁ[’ﬁbhyxbOH

3(4 chl or obenzot no rimdi yI) opi onat |ves met h
3-(4- benzyl a%rflobgear%—got%l eno%e% ‘d] W)%rt’l%%%ﬁgl erV%%‘ig‘roﬁ% B%ift h ﬁét hyl
4- (4- chl B ob&rerwpichicdnales, Datypan M dind 25ﬂ0)°butyr ate gi ves 25 net hyl

4- (4- benzyl e@a&%e{@aqtéﬁl%%g 3] p}‘éé' re&mu?tédm%wat&r %&ngtitehy'

5 (4-chl or obenzot hi_eno[ 2 %pyrl m di n- % val erate gives methy
5- (4- benzyl arﬁhﬁmﬁzotﬁh%%f o3 dfA i nf e d.qprzr%ﬁlsqréilé?%tecasbﬁw&n Y,

reaction of '“Alorides, and these be converted into
carboxamides. By dehydration in a known manner, these
20 give carbonitriles.

An acid of the formula I can be converted into
the associlated acid addition salt wusing a base, for
example by reaction of equivalent amounts of the acid
and the base in an inert solvent, such as ethanol, and

25 subsequent evaporation. Possible bases for this
reaction are, in particular, those which give
physiclogically acceptable salts.

The acid of the formula I can thus be converted with a
base (for example sodium hydroxide oxr carbonate or

30 potassium hydroxide or carbonate) into the
corresponding metal salt, in particular alkali metal
salt or alkaline earth metal salt, or into the
corresponding ammonium salt.

Possible bases for this reaction are, in particular,

35 also those organic bases which give physiologically
acceptable salts, such as, for example, ethanolamine.

On the other hand, a base of the formula I can
be converted into the associated acid addition salt
using an acid, for example by reaction of equivalent



th net hyl

(4- chl or obenzot hi eno[ 2, 3-d] pyri mdin-2yl)cycl ohexanecar boxyl @tJeCQfFVQG"Z

t hyl 4-[4-(3-chl oro-4-net hoxybenzyl am @o) benzo35

i eno[ 2, 3-d] pyri m din- 2 yl ] cycl ohexanecar boxyl ate and by reaction of

4- et hyI enedioursevdy| tae nbageyésdreiltg| acid in an inert solvent,

4 [4- (3. 4 methyhengdi oxybansy! aThae) b%%%&u@&@[Ze%agbw:llmndl Na2+i¥sl cycl oh
exanecar boxyl at e, anpl e

3-[4-(3-chl owhl@hrret%ﬁybeﬁwad%%o) B’z ot ﬁhéﬁo[zr%aﬁf}b%. ni&kish- 2- 7] pr opi o

nate is di ssgh\f@dcwa@t hydrene nglcch dDRONBhPY L cBEhEEa ANY, a%c@btt%laddl tion
of 320 Sf«% stirred at 5 hours. 20% stren

en% E ﬁor ﬁ g HC.

added, 8Lhext LFrte 1% theR 89??&8 Bt (1 EHPLTURES hARASAGAE: on of
petroleunLFth&am@ﬂbOEﬁﬂphurlc acid, bnltrlﬁ ac1d hydrohallg ac;dij
3-[4-(3-c oro--rret (0)¢ .0) benzot.hi en rimdin- ropi o
mE: 1(() aci d, 5" e p#/cehg‘loplﬁgat ed® gldyst f cé%s/rsérluved h i, Prop

i sopropanol @hosa)hmed wathdet hansbelmi neas stttéllomhmtphmrlgl vescid,

oo (3 ch oradiehigtybenzyl ami 1ohbergobRb 00l Dl 1| dlldk 2 13

yl ] propi oni c ac anol am ne sa e Cco

4-[ 4- ( 3-kh| oPBTAiRELRGX yHERNA B no)ilééﬁi@tlﬁpenoi[lzal?ﬁeq?@mn dr#omagiFbut yri ¢

S]CId mg 23%, Snkdet-dcghhgro- 4m6abhoxye@nzybamwa)s@@nzotcak%%zal% 20
pyrimdin

2- val,eri c aci
4-4-(3, 4- rretsﬁg{rlpgﬁéld‘l o%e%%f@%‘h‘fﬁ%) Bgﬁgﬁt hif&Fo[ MW 15 r FAFBER- 25 but yri ¢
acid, hydrochkeriide, mapid245 a_asnop)mzaia:led daid arl y piSiatiilear | yactide esters

O R L e A L L

2-[4-(3-chlo ThoX benzy am no) benzo pyr T m di n- c)}fd]’aceti c
aci d, 15 pimelic ac1d fumaric acid, maleic acid, lactic acid,

|3c[ gm(g 433%%%'«:%&%' QYRENZYL A Ny banz etk 8R0[ L, 36] Py1i b4t 8- 2yl Propi on
5- [ 4- ( 3, 4- TeBRFPERAE 0xdBehzy| BHFABIBeRzoBKiieho[ 2L SN HFRFHRHF n- 2S¢ val eri ¢

?Ctg (3-chl me hane—h Oﬂ) ethanesulphonlch acid, 3§thaned;§plphonﬁch

chl or 0-4- net hoxybenz m_no zot.hi enql. 2, rim di n-2-yl.] heptano
[l (3ol ong, ke et hpkbencrL A aglbens oLl cnol 2 3L pYELILEL B2l L
d] pyri M 20 n- acyd), hept-andnuenasudlphonlc acid, naphthalene-mono- and
ghé j [14yl(faggilgg‘i ﬁogx‘itch038’1@2541&”‘199}9%6%%%%[ 23l pysLitdi gagny! I cycl
2-{4-[ 4- (3, APREERPLENEERGYben A IASAIRNAR ot @RS 2, 3dEPYr i nedRAP2ey| | cycl
gh?Z é y|}?Cghbga%@bqtﬁaﬁzﬁ%;usiﬁlfor ﬂ%oléﬁfcg)an&5or pprlflpgtlon

enzyl am_ngbenzot hi en , 3-d]l pyri m din-2-y propi oni ¢ aci d,

4- (4-benzyl affi g EnZOIFCER, 2,0%-5}“5%6 CFAE Ayl Ybutyric acid, 5
5- (4-berzy| am nobenzahlel etvofen S ok p;fumtfndamo&yel )vabeides ache, use of
4-[4-(3-chl org 4- zyl no, nz 2 1 py l:]1.cycl ohe
xanecar boxyl F:gl acnggmﬁé[y‘gag ggget h%/}Pene eé[nzy%gm ng’) é%lzot %ihénlg[z 3 10
d] pyri mi di n- I?hyls}ké’yl@lgéﬁ@%éifemtﬂ aﬁ,ﬂ E&@Frpt]ée3pAeﬁia¥?@|1@nopfl 50
of methyl 4- ﬁ%&h@%%%ﬁ%@tlhl eaﬁ}l{lza@isﬁayrlm dbla-r%méh)lra&enwycaa boxyls |ate
("B"), prepar by ge dro enatl on_qof the correspondin
5,6, 7, 8- tetr&ﬁ?ﬂ‘ﬁ&ﬁ o} 9F 3P Er i n%h%%nﬁéﬁndDWUtgﬂ'lt'suiLBEﬁr 8and
subsequem Cl@h(iltalbab! (ﬂbswgeh fldsmphogasmxymhltw |ad:e/blear@tt hghamsaaidand 1.5
g of 3-chl or thoxdbenz%\ amf 2 fr 200 n}@.’t@%\g\?rrol i do eis
heated at 11 I;L 4 A6 fier Jc%ﬁi 6 FHS Xt (fTE ke@™p *4s
usual . This gppegp?;atg ofnnetdmipination with one or more further
4-[4-(3-chl o%g-t%g%t I&g%%lg%%@él_am no) - [ 1] benzot hi eno[ 2, 3-d] pyri m di n- 2yl ] benz

oate, mp. 2

W
A4-
e
t hi
3,

The invention also provides medicaments of the

35 formula I and their physiologically acceptable salts as
phosphodiesterase V-inhibitors.

The invention furthermore provides

pharmaceutical formulations comprising at least one



25 Simlarly to Exanple 2, 1.2 g of _ the ester give 1.0 g of

4-[4-(3-chl oro- 4- met hoxybenzyl am no) - [ 1] benzot hi eno[ 2, 3- d] pyri rZumCthlM be
nzoic acid, ethanolamne salt, mp. 189-190. 30 Slnllarly to Exanple 1, "B"
and 3, 4- et hyl enedi oxybenzyl ani ne gi ve et hyl

4- (4- (3, 4- mrechybenadi oxgbenZHean ﬁorm[-ll]abenTzot Banerofr2, 3cdpyrdfr digs2-yl | be

nzoate and t abhLdSa 10y MR Aol SIS, 35
4-14-(3,4-me E§,Isene§| ox?be%’zyl ampno) -1 1] benzot hi eno[ 2, 3-d] pyri m di n-2-yl ] be

nzoi c acid, sodl um s3hEsem Forsobatiqne compdmdyseds & ~gedécapentsg

4-[4-(3- chi on e 4rd¥Rirhoxy beazyl-aghpg) Ir[elalll%‘i’i‘l@t @c%ﬂﬁ[k?le?‘ &4 py{ &t digpa2-yl ] ph
enyl acetic acid, ethanol am ne salt] nd

4-1 4- (3, &2 meCRIPBAEIVK Y HeREARHT YD FE?Béi‘ﬂ’%oWﬁllé’]ﬁlo[aE% AL HYFPHRAERT2- yI | ph
gn%/l az:gtl (r:n a@h@e&bahohtf?ﬂeCﬁXM@L%zﬁaﬂ)g 1 m&z ré@%ﬂdll OIard t01231cal

4 chl or.a- 4net hoxybenzyl am enzot hi eno rim.din- ropi oni
c acid and 1! %mé&l?n Fents ofal?n%] ﬁ? 1l orlla% Gre é%r ed % ALER
di chl or onet hanmpfo@ndz hoflcps Ebtrenslod veaters reepeeablaf farld ngbenzyl
3-[4-(3-chloLg
met hoxybenzy am no) bénzot %k%no’[q% 3- %]]%i/?]isrﬁ di r?oéL Vc}ﬁnc?nyl chFor. de. The
resi due 1% tQéN§ﬁé‘Prledt¥M@e*é@|E@ou§&d+ﬂﬁ}m% agarke Ydéétfi@v gcthoas,

giving, aftenguslemaryy Wkka¥oh, magnesium stearate, talc and
3-[4-(3-chloro-4- et hoxybenzyl am no) benzot hi eno[2 3

d] pyri m di n- PEFFPREIRI ond®t Hé: EXRNHSESS APBll eqlﬂ%eé%t 5EPBRESand 1
equi val ent Ofca@saﬂl)ﬁs chbewddesar eyfhrasida/ed syrupeet onphicése.oldl A%ops

equi val ent of _3- ﬁp‘s%%\ chl r o- 4- et h benz | am nr% c

benzot hi eno[ Z75- 'mi dith- 2345 p? p| onant W i 8 Fhen®dHABASETREL et ure i s

stirred ¥or eupprositordest ormlre;/ woskdup fgirvesrectal administration,
3-[4- (3- chl oggrdergthoxybenzyl agt polhenzobhi engldsds AR 22Kl pr opi 0

nitrile. 30 ExanE@ y t0 Exanples 1, and reactlono t he
cor r espondi n§UERNGEBR¥E; ﬁ%ﬂ%ﬂ%@qﬁﬁatqufﬁ or lmpiants are used

3, 4- et hyl eneqioqu@&»tle&@m%ml\tﬁss&mlw bCé@Yci'@n@@rhé’ﬁt§5 bekais or

414-(3/4- ety aned: ogybenzyl amenofenzothy enol 2 A0l s i g2y fhuryri o

3-[ 4- (3, Zp et hyphpoatidexybenz\d aan nebebzophi tned, Id]Ppyriha diresAiybihpr opi oni
¢ acid, 2 %yg5h§iiEgE%s_ %%n be used, for example, for the
preparation of injection preparations. The formulations
mentioned can be sterilized and/or comprise
auxiliaries, such as lubricants, preservatives,
25 stabilizers and/or wetting agents, emulsifiers, salts
for influencing the osmotic pressure, buffer
substances, colorants, flavourings and/or several other
active compounds, for example one or more vitamins.
The compounds of the formula I and their
30 physiologically acceptable salts can be employed for
combating diseases with which an increase in the
CGMP (cyclic guanosine monophosphate) level leads to an
inhibition or prevention of inflammation and to
muscular relaxation. The compounds according to the
35 invention can be used in particular in the treatment of
diseases o0f the cardiovascular system and for the
treatment and/or therapy of impaired potency.
For these uses, the substances are generally

preferably administered in dosages of between 1 and



[4- (3, 4- et hyl enedi oxybenzyl ani no) benzot hi eno[ 2, 3d] pyri nmi di n- Zzgldfvlalm
ci

[4-(3, 4- ethylenedloxybenzylanlno)beanEhleno[Z 3d] pyri m di n- 2-yl ] hept anoi
acid, 5

{4- [4 (3, 45@0hmgene@|axyb@nqwl@n1b@ﬁW@nmoﬁhlem@[203dppynmmuddnsagyl]cyclo
hex-1-yl } ace

4-14- (3, 4-et Eh%e ﬂgxdgér]fgyldgﬁlar?e) blesnzpol:t fleerr?ohflg Sd?%ﬁ?rrln %bouE yl fcycl ohex
anecarboxyllénécﬂa ma/%g e3, posivhyediedth o Haeaizsy anii®) spatbéhgodhEeno| 2, 3

10 d]pyr'”‘dEBrzéﬂéEb%ﬂ¥Qién@CHg eﬂ@%OQPr 220- 2388k diverse fact

4-14-(3,4 ethylenedloxybenzylanlno)-[l]benzothleno[z 3d] yrlnldln 2 yl ] phen
yl aceti c Saci 80T SigRas/, OReddid oA YRLY, £ cHRer SRaTAA G RemgPyed t he

conpounds beéﬁpﬂé ed, on the age, body welght general state of

414 (3, 4-d LRbenzy] anino)henzgt hj enof 2, 3 d %nlrﬂlds'tr}atlé PRLYL!

3-[4- (3, 4- di ahtior pbabey| aohnoyhenzotheenof 2, &t tthpyat hodj n- Regitpmeptoni c
e e (Bofpthebyshonsneylagbpprhensotenghee fedl By I8 abise co

7-[ 4- (3IMDd|thghob§hzylaMQm@FhenZﬁEﬁuéﬁb[ZQ&aﬂ[nﬂ¢mnmnﬁt2ayi?hepnanoic
aci d,

2-{4-[4-(3, 4 dlchlorobenz%lanlno)benzothleno[Z 3dL£yr|n1d|n 2- yI]cycIohex 1
-yl Yacetic acid, 25 A e temperatures above and below are statéed

4- L4 (f 4- dIQH|0%prBKYEh@lEBiEﬁWEﬁ@I@ﬁébﬁlésd]mwusﬂdhdhﬁ-Mbkﬁyﬁbﬂhexanec

arboxylic acid . : . .

4-[ 4- {3 4- di BRPBFob¥RESFarihAF9Y vehl ot RIBABES, 3¢HSy B HF n2SIPFFB8nzoi ¢

acid, 4-I#A-(8p4-kkoheat ol2enagtian Mo) 4[f1] beqxznreﬁeno:[éagéqcﬁ_hg on the

glpyrim din- godllppgpybacelde agd. ahg g%&uc gacdh Whieure is

3-chl oro- 4- efhoxy benzyl'am ne gives ounds b

4- 4-(3- chIoﬁﬁtna@tﬁdxybéﬁzyﬁﬁgﬂﬁo)ﬁéﬁﬁéﬁﬁléﬁb[@lS@FQ%HMQQ@a@fQ yERBut yri c

3f'd 35d3 [érgéngelObﬁaéeetBexybeﬁayAaaunoabgnzoabiéao[8v§r sodium
pyrimdin

propionjc acid
5-[ 4- ( 3- chIoFHXEL@Fﬁo R0 FXARR HA DRIt FREnSES 1SHEpyrd P hEed 1 PYal eri ¢
acid, 2~ chfom@t%graﬁ&y over silica gel and/or by

5-[ 4-

~acid,
7-[4-
c ac
2-

Z ggISB Chlocrystgaﬁoxgggg%¥|aninO)benzothieno[2,3d]pyrinidin-2-y|]heptanoi
2-{4-[4-(3-chl oro-4-ethoxybenzyl am no) benzot hi enof 2, 3d]pyrinidin 2- yI]cycIo
hex'l'yl}acehhgsaSFgct§ometr (MS E electron

4-(4-(3-chloro-4-e hoxybenzy nlno)benzothlenofz 3g]pyr|n1d|n 2 yI]cycIohex
anecar boxylic acid, ionizatioh)

4-[4-(3g3ﬂcno-4-ethoxybenzy|anlno)-[rhbenzﬁuyuﬂudﬁbﬁd]bymbardmanE)yI]benz
oic acid, mp. 185-187; Lyt

4-[ 4- (3- chl or o- 4- et hoxybenzy! ami no) - ( {1'B8Azot hi eno[ 2, 3 10

d] pyri mdin-2-yl [ phenyl acetic acid. Simlarly, reaction with 3-chloro-4
|sopropoxybeg§ghﬁﬂgn§ gi ves the conpounds bel ow

oo oo ST ooty benzy) oL P SE etk 20sL B L BY L T 8o 1 oy
3- [4-(3:ngl020y&7p@@@&@ﬁakébq&&&bgmamg£QﬂzQ@ﬁﬂﬂﬁ&é&éﬁﬂéwrm@tﬂym 2=yl ]prop
ionic aci

5- [ 4- ( 3- chl oPBLBOT Sofr dpBRYBER YRV BENPSORPERET 3 S RFVad%- 2- yI T val e
ric acid, 7- W4th3 aleicbiyQ- 434ﬂyannpwqﬁxﬁnaﬁaynrmgmymM@g@manb@ﬂ 3w26h
d]pyrinidin eptan ic_.a . . .

2-{4-[4-(3- cﬁP%P Ly |so§ropo§§EgnzyFan1% ?5%%%8%%Pengf§F3-8T8 hOrHln 2-yl]
cycl ohex- 1- ybkmcbibridei/dimethylamine] and 3-chloro-4-

4-[4- (3-ohl %@tﬂokgeegeg%mg@zy' @10) bhenzat i engf 2o Al pY1 88k i Na2ey! ] cycl

ohexanecar box
4-[ 4-(3- ch|oﬁélnrﬁéogﬁoééﬁybé@%yﬁmhquﬂs[:ﬂhﬁnﬁﬁﬁVﬁ%mo{§ BeupPpeLi andi n- 2-y

Lbezzogc ﬁf'@he”k951aﬂ@ Zélgorked up as us%?l T%ﬁs glges geth vl 3a .
o1 4 (5-oil or¢°4 Soproposybene{anthol s bercorniend 23 Bipyi T m i n-2-y

dlpyrimidin-2-yl]lpropionate as a colourless oil.



2 5 G~ 2CC2 - 19 The follow ng exanples relate to phar rraceuti)ga[gh]- ann
formulations: Exanple A: Injection vials 5 A solution of 100 g \g a’é}hzve
conmpound of the formula | and 5 g of disodi um hydrogen phosphate in 3 1 of
‘doubly distilled water is brought to pH%.5 with 2N hydrochloric acid, and

subjected to sterilegfhitgatyon-dQ-angnipieesion vials are filled with this
solution, lyophilized under_ 'sterile conditiqons and cl osed under, sterile _

condi ti ons. ‘Each TeFR¢t i on A7 (- TPRmaReR 2P thy B0 etd vl Remfbt bR - 45

Exanpl e B: Sppposetatée egivesi xture of 20 g of an active conpound of the

formula I with 100 of s | eci.t hin and 140 of,_cac butter is melted,

poured into noul cfge%h’ﬂ{ al % T P CosiEC Eadft @@%af%?vl%ﬁ?ﬁ?%és 20 ny

of active cotipdesl| 2 Eadpber Gni&bh o2 +ph] &cevbueéion of 1 g of an active

conpound of the fornyla. , 9.3 f HzPO4 2, H2( 8.48 g.0f Na2HP04
SROEFRR um SRTOFIAR | 940 T F Ot BATY e

12 H20 and 0.1 g of ‘benz um chl or T de i TS T1 ed
water is prepanzgdlafimepH is brought to 6.8 and the solution is topped up

to 1 1 and sgegj e‘&ég%)g AU R0 op ki sPldid Oy £20 B disedianp Lhe form

of 30 eye drops. . .G ntnment 500 ng of an active conpound of the
formula | arel I PReREFRHRIHIYES5 g of petroleumjelly under aseptic

conditians. 2 Spethyl ~032 428, ExgH e driediahihy@ien A TAInS Fodizd~ kg of
active corrpou}gd of %h:g é]orrml a.(ilid,a 4 k}g ﬁﬁfﬁ | actose, 1.2 kg of potato starch,
0.2 kg of 5 tBtedher 974 RE P+ HgnesY LIPEPRAPREESi s pressed to tablets in
t he customary mannerSsmthathpf eesbtiabl ef thAmprises 10 ng of active

conpound. Exanple F: at ed, tabl et-s S e al ogoysly to
Exanpl e E an‘ﬁf‘%’ em?%}é%q)cov(eﬁr e icﬁﬂt%réo%ce-lgg‘{%ot%n%lreyr%ngzn'gerémﬂgﬁ%ﬁgtéljng of
sucrose, potwntbbstwratbte ¢aves tragacanth and dyestuff. 15 Exanple G

Capsul eg sHard gel ,g%myfapslm [0S A &Hiddst Wdih ey Bohi ¥E) sorpound of

the formula |I_in e customary, manner such that eéach capsule contains 20 ng
of the activEnrDenebpdTRAPYEBHBLR-RrY AMBBEYEREA: sol ution of 1 kg of active

conpound of the fornglmilaZby|n 60 rkaeftideubly dEstil |®o whdehylenstbj ect ed
to dioxybenzylamine
with methyl 4- (4-chlorobenzothieno([2,3-d]lpyrimidin-2-
20 yl)butyrate gives
methyl 4-[4-(3,4-methylenedioxybenzylamino)benzo-
thieno[2,3-dlpyrimidin-2-yl]butyrate.
Similarly, reaction of “A*
with methyl 5- (4-chlorobenzothieno([2,3-d]lpyrimidin-2-
25 yl)valerate gives
methyl 5-[4-(3-chloro-4-methoxybenzylamino)benzo-
thieno(2,3-d]lpyrimidin-2-yl]lvalerate.
Similarly, reaction of 3,4-methylenedioxy-
benzylamine
30 with methyl 5-(4-chlorobenzothieno[2,3-dlpyrimidin-2-
vl)valerate gives
methyl 5-[4-(3,4-methylenedioxybenzylamino)benzo-
thieno(2,3-d]lpyrimidin-2-yl]lvalerate.
Similarly, reaction of “A"
35 with methyl 7-{4-chlorobenzothieno[2,3-dlpyrimidin-2-
yl)heptanocate gives
methyl 7-[4-(3-chloro-4-methoxybenzylamino)benzo-
thieno([2,3-d]pyrimidin-2-yl]lheptancate.



sterile filtration and anpoules are filled with the solution, |yophilized
.under sterile conditions and closed under sterile conditions. BdcGqnp

contains 10 ng of active conpound. 30 Exanple |: Spray for inhalation 14 g
'of active conpound of the fornmula | are ¥ ssolved in 10 1 of isotonic NadC

sol ution and comrer ciglliy 391 avai l.ald & 9 ay oressel, g Wddh,A L1 Jigchani sm
are filled with the sol ution. The ‘sol ution can be sprayed into the nmouth or

nose. One spREPPUANIMout 0.1 m) corresponds to a dose of about 0.14 ng.

~sv~ - 21 Patgnih Gleifipl 1. Gonmrowndsrobenietharmd (@, 3 -y gg¥imieHsn-NR S N X
in which R1, 55 i nde endentl of one another are each H A, OA or Hal, Rl

and R2 toget ¥ BT AtIMEES - 0- CHz- CH2- , -0- CH2- CH2-0- , al kyl ene
havi ng 3-5 car bon méﬂi@lo CH2- 4 —-(3-, CHe@ hyldlenédisxhenRy lamikd \iircdd4 S nmono
substituted | i near. I a ed aIk Iene havi ng 1-10 carbon
atons, in whi c?lnoe[%grj t%%—ﬁ“g u'ps ih%%trep aced by -CH=CH groups, R5
is cycloal kyl or cyclmmmﬂ}k,ylmmcmr@fEﬂz” carbon atons, R6 is phenyl

or phenyl met hydon Retid, g@'ﬁ’—c%g%be%@ﬁae%@a‘bz rﬁ/g\imi%i'ns— al kyl

having 1 to 6 carbon atoms an ,
physi ol ogi cald e kalt Bcetak®yi®tls of the formula | according
to daima, (a) methyl 2-{4- [4 (3-chloro-4- methoxybenzylamln

> Lo (el ongs e eyl pelpeniol 8 el S BT 2 v

[ 4, 5] t hi eno] 2, 3 d] py_rsm:dham%fyl ] et iomci &gt (cB, 4-methylenedioxy-
Zp'E :ng?c4ag:9&3 ea%i%gbenzyl am no) benzo[ 4,5]thieno[ 2, 3-d] pyrimdin-2-yl]h
7-[ 4- ( 3- chl ovui-th mes tHuxdy be Bz \ Marfidnederodenzojtiiiesed[22 33-Adpyyrdimiddine- 2- yl ] h
EptanOiCl@“‘b-%fﬁcyclohex l-yllacetate gives
5-14-(3-chloro-"4-néth ox benz )I/am no)benzo[4 5]thieng[ 2, 3-d] pyrimdin-2-yl]v
aleric acid: methy -[4-(3, methylenedloxybenzylamln ) -
benzothleno[z,3—d]pyr1m1d1n—2—yl]cyclohex—l—yl}acetate.
Similarly, reaction of benzylamine
with methyl 3-(4-chlorobenzothieno([2, 3-d]lpyrimidin-2-
20 yl)propionate gives
methyl 3-(4-benzylaminobenzothieno(2, 3-d]lpyrimi-
din-2-yl)propionate;
with methyl 4-(4-~chlorobenzothieno([2,3-dlpyrimidin-2-
yl)butyrate gives
25 methyl 4- (4-benzylaminobenzothieno([2,3-d]pyrimi-
din-2-yl)butyrate;
with methyl 5-(4~chlorobenzothieno[2,3-d]lpyrimidin-2~
yvl)valerate gives
methyl 5-(4~benzylaminobenzothieno[2,3-d]lpyrimi-
30 din-2-yl)valerate.
Similarly, reaction of “A"
with methyl 4- (4-chlorobenzothieno([2,3-d]lpyrimidin-2-
v1l)cyclohexanecarboxylate gives
methyl 4-[4~(3~chloro-4-methoxybenzylamino)benzo-
35 thieno[2,3-d]pyrimidin-2-yl]}cyclohexanecarboxylate
and by reaction of 3,4-methylenedioxybenzylamine gives
methyl 4-[4-(3,4-methylenedioxybenzylamino)benzo-
thieno{2,3-d]lpyrimidin-2-yl]cyclohexanecarboxylate.



l2 5 ~~T 2002 - 22 (f) 2-{4-[4-(3-chloro-4-nethoxybenzyl am no) benzo-
[4,5]thieno[ 2, 3-d] pyrimdin-2-yl]cycl ohex-1-yl} acetic acid; (9)§ ooT 7 ,?
4-[4- (3, 4-net hyl enedi oxybenzyl am no) benzo[ 4, 5] t hi eno[ 2, 3-d] pyri m di n- 2-%7 ]c
ycl ohexanecar boxylic acid; (h) - 14 -
4-1 4- (3, 4- metdppheedir-oxybenzyl am no) benzo[ 4, 5]t hi eno[ 2, 3-d] pyri m din-2-yl]b
enzoi c acid; (I B
4-[ 4- (3, 4- net hyl enedM&EEnzy| aAt héy bangblar ST éhmeRbpXyBedizpyaimiingi)n- 2- yl | p
henyl acetic Mbt@ﬂikn%rtm-3(-%]@qum-dﬁwﬁtj@wﬁ&§3&|cﬁ{aw) benzot hi enqf 2,
3-d] pyri mdi gﬁzﬁylo] g)lcl ohexanecar boxyl i ﬁ aci.d; and their physiologically
accept abl e s&SSOLYedp, 3l s LAY SH e pSLYRG Lc oFRBORES T t FEDRET margl |
accor di ngs t 0 a@ltairm ddaneh sheiof s s stekagast Qﬂé@g,df iR ibhRaly a&talg@'@poung
of the fornmula |1 N I N Xin i IS a i nedq above .and L is C1,
Br, OH SCH3 f%lr 2 Ir?’@étlgﬁ 'v@%e%st%ﬁefl}qvagg“ %kgrjo%paége eatt dt\anet ALi¥t&&®pound
of the fornulis | then Rext#dctfdl Rritm whictlordhdikHark 200441 t2%n Rbfand R2
are as defined. or r adi in a_conpound.of the formula | is
Bt st e TR Ry APy Ao e "Ear  or oup

converted in other ra or exanple I'o ygl gm

to a COOH gr &§p 2ot a8dnee berre ta ienoH 2gBodh tvitionigh rerfi-del larr episyraimo  gr oup
and/or imgthatid,canpoundgoef the fornula | is converted into one of its
salts. 4. Process for the preparation of pharmaceutical fornulations,
characterized in that cé}FﬁdﬁrR}t@fte(%e FofthA S | AERor diA§otyed aim 1
and/ or one ofisicibsopay®ilol ogiaxad| y agaepikabdl e salithis beenghblbhtaed

sui tabl e dos%ge forlrfitzgi%et her with atg:ﬂ,\(,aéasst one sol 59,[4LI( glcglgl;:‘o—4-

sem -liquid ca FiCE L4 al}flnliary.
methoxybenzylamino)benzothieno[2,3-dlpyrimidin-2-

15 vyllpropionic acid, ethanolamine salt.

The compounds
4-[4-(3-chloro-4-methoxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yllbutyric acid, m.p. 225°;
5-[4-(3-chloro-4-methoxybenzylamino)benzothieno[2,3-

20 dlpyrimidin-2-yl]valeric acid, m.p. 210°;
4-[4-(3,4-methylenedioxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yl]lbutyric acid, hydrochloride, m.p. 245°
are obtained similarly.

Similarly, the esters listed under Example 1

25 give the following carboxylic acids:
2-[4-(3-chloro-4-methoxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yllacetic acid,
3-[4-(3,4-methylenedioxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yllpropionic acid,

30 5-[4-(3,4-methylenedioxybenzylamino)benzothienoc[2, 3~
dlpyrimidin-~-2-yllvaleric acid,
7-[4-(3-chloro-4-methoxybenzylamino)benzothieno[2, 3-
d]pyrimidin-2-yljiheptanoic acid,
7-{4-(3,4-methylenedioxybenzylamino)benzothieno(2, 3-

35 dlpyrimidin-2-yllheptanoic acid,
2-{4-[4-(3-chloro-4-methoxybenzylamino)benzothieno([2, 3-
dlpyrimidin-2-yl]cyclohex-1-yl}acetic acid,
2-{4-[4-(3,4-methylenedioxybenzylamino)benzothieno[2, 3~
dlpyrimidin-2-yl]lcyclohex-1-yl}acetic acid,



5. Pharnmaceutical formulation, characterized in that it contai ?58{?;‘1 ega?
.one conpound of the fornula I accord| ng to Caim1l and/or one

physi ol ogi cal |y acceptabl e salts. ngounds of the formula | according
to Claim1 and their physi ol ogi cal Iy atc tabI e salts for conbating

di seases of the(capehoydsaihabersystrieasd2f 8rdlberinediaentyand/ or therapy
of inpaired potenc e I\/egi canents of the fornmula | according to Claim1l1_
and their phy@?%@bé‘?t‘él #§*Qcceptabl e salts as phosphodi est erase

V-inhi bitors.48(4\senpflanimobansodhithe [RoBrdl pytimdcdondlrg to Caim1l
and/or their pf@ 9'?9 cgl lé.] acceptable salts for the preparation of a
medi canent . corrpouhds of the formula | according to Caiml
and/ or théir @hyérbengyl;aﬂnilyolaenepttheOsﬁal,Bsdﬂnynomd@nn@ di seases. 10.
Phar maceuti c ,\?éfg],?y ?gldchar acterized in that it contains at |east one
conmpound of t or mu according to Claim1l and/or one of its

physi ol ogi cal ‘ﬂy[écéép@hb@éoséf%‘@thﬁxabﬂﬁéaéémbﬂob@?ﬁé@ﬁhleaﬁ(ﬂ%é@m 11.

Use of conpouaﬂﬁyﬁimwﬁnigrw]ayélaﬁeﬁaﬂéagrb@xﬂ@bmaéland/or their
physi ol ogi cal |y acce tabl e sa for the prepar aH)on of . a medi cgrrent for

t he Inproveneﬁf At ( %e&u@?t BQEpedloxybenz lamino)benzothieno[2
. AF. A5, AGUR. Al AV P21 A h- @QfﬁlcfﬁfbﬁéﬁanéﬁgrﬁaxﬁlicA&c&ﬂ..AN,.Aa.A - . ANYE
. ALh2. ASR A. AY -ackmvz~t MNj KINOP dzupkfa\ W ca] c
a] ca] ca] cRa] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]caV]ca]cal]c
a] ca] ca] cal] cBkemptald a! d89kl gr
/ 0} xsni d_Z]c]ca]ca] ca%ca] &a]{cg]rga] ca]ﬁca] cq] §ad[ cal gal cahféa]h%] ca]éza]&a] ca] ca

]<+C<%] ialvﬁz]o%? 1?@%@@%%%@%@ f Sa‘??gje eaféa}élaranéépea]l&éféla?eéyca] ca] ca]

fa] ca&gallca]jcﬂ@a] cala-a] cal ]géa]aaa]eaa] ca;]ca natlon of the | cal
mvw} Xsni cal calcalcalca calcalca calcalc

a] ca] ca] ca] caT%%‘}%%%‘&% t3¥ ca] ca] ca] a%’gélé:q{&%’%a%élé’ﬁggﬁl h ]aia] ca] ca

]ca]calcalc dlpyrimidine compound with sulphur and subsequent

ol cal TH or ShrHEErSELes SRFRO LY S%]Jgf‘?ﬁc SRR e, a?%“r%iaf ?Lf on)

ca] ca] ca] ca] capéalcl] gajofa) Tl vai £afe ey ea @Ia'trwz $1’1%2® ml]

Lt blg XSﬁlﬂeLZﬂl 1 }E@ii?é&:ﬁ@] cad calaal&p] el caleal ce;laga]&a]wlﬁl ca] ca]
ca] ca] ca] ca]ca cal | " " #H##$S/ SOSN&\ &] & © 't

% +ca c ngﬁgfa %%
"""" \(](| RES nFa %] Pcales] 1] ey ca]’ca]scé]sdlalca]'@h]%a] cal c
a]ca]ca]ca]ca@tvaica]cakca]ga]ca]oa]ca]caknﬁbda]caJ(4)0@ ) otk ++V, W
,,,,,, nj c ca calca] cal calca
]ca]ca]ca]ca]ca Tn%Xfa R%L1%£§+8§%8 % %%gi%c§]§§%¥r¥--b--¥§-! Jeal

+. -.>. 2. GH %ﬁzoatGL m, P//ZQ&S%Q@°Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca

| cal ca cakcal cal cal cai%lfa}cgg] e8] eak o akCo the ester
a] ca] ca] ca] ca] ca] ca] ca]ca!///7=/>/0010 0000011{ 1} %1144r 5~ 55666677g&7 7K7} xsn

id_Z]]]ca]ca] a‘]’ cd] 5] ca) ca] ca] ca] ca] c$a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
aJ ca] ca] ca] cadepical G@Jlll:cai'calezﬁékﬂbi}ﬁeﬂiifaﬁ838$8%34ﬁéﬁé8BBU8M8c8d88888889

99900 P9 id
ca] ca] cé](ig] cfgﬂ%@igﬁﬁfﬁ %%@%ga% ig‘}%a%%é ca 3 %gﬁggg_égLﬁglg ﬁﬂgggﬁ]@
i @A} xsni d_Z]f]ral &3 €byed] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

I : W
Ca]CCCDCégca] o CDDD2a] Ca}-lga}—l(éa%ﬁ% ﬁﬁz E%WLJLLFL&| wr r’f‘h Y]] car]1 ca}]%a] cal ca]
ca] ca] c"a] ca] %%‘]@h?’@é?%%]hb?@h?@aﬂib‘é?ca] ca] c”a] ca]ca]ca] ca]calc
a] ca] ca] ca] cahsegr] calgGldly %MM%%W?S n; d_]Z
caj ca] ca] ca] ca] ca] ca] ca] ca
ba] cal cal cal ¢ %i éﬁﬁh&@ca o bt oty Cheoter PBp q%@o
QAXQK QY xr mheBy'] ¢sieg e gt sy sial] c

Z] gg] gg] ég] caicélcﬁ 1(::£]:E %h g] ca! rg_a! cg! cal Cﬂr%%]lg?‘lfﬂ ]83111 ]Cf;la]9 | calca]ca]c
[2,3-d]pyrimidin-2-yl]lbenzoic acid, sodium salt, m.p.
>260°.

The compounds
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a] ca] ca] ca] cajl8apcs] @a]féﬁ]léia]‘lca?]“cfé] @éi]e@aqlaﬂ Iccalaai¢al NBLRERPZRMLRE[\\ O\ 1
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a] ca] ca] ca] cakee] oakeahed].ca] ca] ca] ca] ca] ca] ca!, el eJeneneeeeeeef fffff%g&gDg

Eg~gggghh3h4h[ h"hhhhh| wr mhb] X] ] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

ii%i+i X VYiijjjErpkkeGeHékkkk} xsnid Z]]] ca] cal ca] cal ca] ca] ca] ca] cal ca] ca] caj ca

]ca] ca]c a) ca] ca] ca)ca] ca]
a] ca] caj caﬂ]a(]:ca] cagca] cg] ca ca%%]RlEk I aI I NRRER I OrrP nrsr‘rm['r;lnngl% ﬁ%rllfn\ nnnnnno}x
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ookl oo, 6 o gppsgpaniel o gL o SR <2 Ll oo oo
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Similarly to Examples 1, 2 and 3, reaction of
the corresponding chloropyrimidine derivatives with
3,4-ethylenedioxybenzylamine gives the carboxylic acids

35 Dbelow
4-[4-(3,4-ethylenedioxybenzylamino)benzothieno([2, 3-
dlpyrimidin-2-yllbutyric acid,
3-[4-(3,4-ethylenedioxybenzylamino)benzothieno([2, 3-
dlpyrimidin-2-yl]lpropionic acid,
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4-[4-(3,4- ethylenedloxybenzylamino)benzothleno[2,3—
d]lpyrimidin-2-yl]cyclohexanecarboxylic acid,
4-[4-(3,4-ethylenedioxybenzylamino)-[1l]benzothieno[2, 3~

10 dlpyrimidin-2-yllbenzoic acid, decomp. 220-230°;
4-[4-(3,4-ethylenedioxybenzylamino)-[l]lbenzothieno[2, 3-
dlpyrimidin-2-yl]lphenylacetic acid.

Similarly, reaction with 3,4-
dichlorobenzylamine gives the compounds below

15 4-[4-(3,4-dichlorobenzylamino)benzothieno(2,3-d]lpyrimi-
din-2-yllbutyric acid,
3-[4-(3,4-dichlorobenzylamino)benzothieno[2,3-dlpyrimi-
din-2-yllpropionic acid,
5-[4-(3,4-dichlorobenzylamino)benzothieno[2,3-d]lpyrimi-

20 din-2-yl]lvaleric acid,
7-[4-(3,4-dichlorobenzylamino)benzothieno[2, 3-d]lpyrimi-
din-2-yllheptanoic acid,
2-{4-[4-(3,4-dichlorobenzylamino)benzothieno (2, 3-
dlpyrimidin-2-yllcyclohex-1-yllacetic acid,

25 4-[4-(3,4~dichlorobenzylamino)benzothieno[2,3-d]lpyrimi-
din-2-yl]cyclohexanecarboxylic acid,
4-[4-(3,4-dichlorobenzylamino)-[1l]benzothieno(2, 3~
dlpyrimidin-2-yllbenzoic acid,
4-[4-(3,4-dichlorobenzylamino)-[1]lbenzothieno{2, 3-

30 dlpyrimidin-2-yllphenylacetic acid.

Similarly, reaction with 3-chloro-4-ethoxy-
benzylamine gives the compounds below
4-[4-(3-chloro-4-ethoxybenzylamino)benzothieno[2,3-
dlpyrimidin-2-yllbutyric acid,

35 3-[4-(3-chloro-4-ethoxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yllpropionic acid,
5-[4-(3-chloro-4-ethoxybenzylamino)benzothieno([2, 3-
dlpyrimidin-2-yllvaleric acid,
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10 dlpyrimidin-2-ylliphenylacetic acid.

Similarly, reaction with 3-chloro-4-
isopropoxybenzylamine gives the compounds below
4-[4-(3-chloro-4-isopropoxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yllbutyric acid,

15 3-[4-(3-chloro-4-isopropoxybenzylamino)benzothieno[2, 3-
dlipyrimidin-2-yl]lpropionic acid,
5-[4-(3-chloro-4-isopropoxybenzylamino)benzothieno[2, 3-
dlpyrimidin-2-yl]valeric acid,
7-{4-(3-chloro-4-isopropoxybenzylamino)benzothieno[2, 3~

20 dlpyrimidin-2-yl]lheptanoic acid,
2-{4-[4-(3~chloro-4-isopropoxybenzylamino)benzothieno-
[2,3-d]lpyrimidin-2-yl]lcyclohex-1-yllacetic acid,
4-[4-(3-chloro-4-isopropoxybenzylamino)benzothienol[2, 3-
dlpyrimidin-2-yl]lcyclohexanecarboxylic acid,

25 4-{4-(3-chloro-4-isopropoxybenzylamino)-[1l]lbenzothieno-
[2,3-dlpyrimidin-2-yllbenzoic acid, m.p. 240-241°;
4-[4-(3-chloro-4-isopropoxybenzylamino)-[1llbenzothieno-
[2,3-dlpyrimidin-2-yvllphenylacetic acid.
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Example A: Injection vials

A solution of 100 g of an active compound of the
formula I and 5 g of disodium hydrogen phosphate in 3 1
of doubly distilled water is brought to pH 6.5 with 2N
hydrochloric acid, and subjected to sterile filtration
and injection vials are filled with this solution,
lyophilized under sterile conditions and closed under
sterile conditions. Each injection vial contains 5 mg

of active compound.

Example B: Suppositories

A mixture of 20 g of an active compound of the formula
I with 100 g of soyalecithin and 1400 g of cacao butter
is melted, poured into moulds and allowed to cool. Each

suppository comprises 20 mg of active compound.

Example C: Solution

A solution of 1 g of an active compound of the formula
I, 9.38 g of NaH,P042 Hy0, 28.48 g of Na HP0O412 H;0 and
0.1 g of benzalkonium chloride in 940 ml of doubly
distilled water is prepared. The pH is brought to 6.8
and the solution is topped up to 1 1 and sterilized by
irradiation. This soclution can be used in the form of

eye drops.
Example D: Ointment
500 mg of an active compound of the formula I are mixed

with 99.5 ¢ of petroleum jelly under aseptic

conditions.
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Hard gelatin capsules are filled with 2 kg of active

compound of the formula I in the customary manner such
that each capsule contains 20 mg of the active

20 compound.
Example H: Ampoules

A solution of 1 kg of active compound of the formula I
25 in 60 1 of doubly distilled water is subjected to
sterile filtration and ampoules are filled with the
solution, 1lyophilized under sterile conditions and
closed under sterile conditions. Each ampoule contains
10 mg of active compound.
30

Example I: Spray for inhalation

14 g of active compound of the formula I are dissolved
in 10 1 of isotonic NaCl solution and commercially
35 available spray vessels with a pump mechanism are
filled with the solution. The solution can be sprayed
into the mouth or nose. One spray puff (about 0.1 ml)

corresponds to a dose of about 0.14 mg.
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in which

R!, R? independently of one another are each H, A,
OA or Hal,

R' and R? together are also alkylene having 3-5 carbon
atoms, -0-CH;-CHz-, -CHz;-0O-CHz-, -0-CH;-0- or
-0-CH,;-CH;-0-,

X is R®>, R® or R! which is monosubstituted by
R’,

R* is linear or branched alkylene having 1-10
carbon atoms, in which one or two CH; groups
may be replaced by -CH=CH- groups,

R® is cycloalkyl or cycloalkylalkylene having 5-
12 carbon atoms,

RS is phenyl or phenylmethyl,

R’ is COOH, COOA, CONH,, CONHA, CON(A), or CN,

A is alkyl having 1 to 6 carbon atoms and

Hal is F, Cl, Br or I, ‘

and their physiologically acceptable salts.

2. Compounds of the formula I according to

Claim 1,

(a) 3-[4-(3-chloro-4-methoxybenzylamino)benzo-
[4,5]thieno[2,3-d]pyrimidin-2-yllpropionic acid;

(b) 4-[4-(3,4-methylenedioxybenzylamino)benzo-
[4,5)thieno[2,3-d]pyrimidin-2-yllbutyric acid;

(c) 7-[4-{(3,4-methylenedioxybenzylamino)benzo-
[4,5)thieno([2,3-d]lpyrimidin-2-yl]lheptanoic acid;

(d) 7-[4-(3-chloro-4-methoxybenzylamino)benzo([4,5]-
thieno[2,3-d]lpyrimidin-2-yllheptanoic acid;

(e) 5-[4-(3-chloro-4-methoxybenzylamino)benzo(4,5]-
thieno[2,3-d]pyrimidin-2-yl]valeric acid;
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(h) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]-
thieno([2,3-d]lpyrimidin-2-yl]lbenzoic acid;
(i) 4-[4-(3,4-methylenedioxybenzylamino)benzo[4,5]-
thieno[2,3-d]lpyrimidin-2-yllphenylacetic acid;
(3) 4-[4-(3-chloro-4-ethoxybenzylamino})benzothieno[2,

3-d)pyrimidin-2yl]cyclohexanecarboxylic acid;

and their physiologically acceptable salts.

3. Process for preparing

compounds of the formula I according to Claim 1 and
their salts,

characterized in that

a) a compound of the formula IT
L
~ F "
S \N/I\X
in which

X is as defined above

and L is Cl, Br, OH, SCH; or a reactive esterified OH
group

is reacted with a compound of the formula IIT

R

CH
-~ i
H,N '

R2

in which
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formulations, characterized in that a compound of the
formula I according to Claim 1 and/or one of its
physiologically acceptable salts 1is brought into a
suitable dosage form together with at least one solid,
liquid or semi-liquid carrier or auxiliary.
5. Pharmaceutical formulation, characterized in
that it contains at least one compound of the formula I
according to Claim 1 and/or one of its physiologically
acceptable salts.
6. Compounds of the formula I according to Claim 1
and their physiologically acceptable salts for
combating diseases of the cardiovascular system and for
the treatment and/or therapy of impaired potency.
7. Medicaments of the formula I according to
Claim 1 and their physiologically acceptable salts as
phosphodiesterase V-inhibitors.
8. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable salts
for the preparation of a medicament.
9. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable salts

in combating diseases.

10. Pharmaceutical formulation, characterized in
that it contains at least one compound of the formula I
according to Claim 1 and/or one of its physiologically
acceptable salts in a dosage of between 1 and 500mg.

11. Use of compounds of the formula I according to
Claim 1 and/or their physiologically acceptable salts for
the preparation of a medicament for the improvement of

sexual power.



